1 INTEGRATED ROTARY VALVE CROSS REFERENCE TO RELATED APPLICATION [0001] This
application claims priority to U.S. Provisional Patent Application No. 60/949,770, entitled "Integrated
Rotary ValvWORe/8H Iy 13, 2007, which is herein incorporated by referdfcEUBROKGRTYUND
[0002]This section is intended to introduce the readger to various aspects of art that may be related to
various aspects of the present invention, which are described and/or claimed below. This discussion is
believed to be helpful in providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it should be understood
that these statements are to be readNIREGRAJHEaROTARBY ¥ohhiVEons of prior art. [0003]Lubrication
systems provide a vital role in the operation and maintenance of numerous types of machinery. For
example, oil circulation generally reduces friction between system components as well as removes

heat and dgiROSS REFERENCESTO RELATED ARRICAHOMNd lubrication system may be employed
to provide lubrication to components, such as bearings and other rotary devices.

[0001] This application claims priority to U.S. Provisional Patent Application
No. 60/949,770, entitled “Integrated Rotary Valve”, filed on July 13, 2007, which

is herein incorporated by reference.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] Lubrication systems provide a vital role in the operation and
maintenance of numerous types of machinery. For example, oil circulation
generally reduces friction between system components as well as removes heat
and debris. In a gas compressor system, for instance, a fluid lubrication system
may be employed to provide lubrication to components, such as bearings and

other rotary devices.

[0004] A gas compressor system generally includes a mechanical device that
increases the pressure of a gas by decreasing its volume. Gas compressors are
used in a wide variety of industries including aerospace, automotive, oil and gas
refineries, power generation, food and beverage, pharmaceuticals, water
treatment, and the like. Generally, gas compressors can be divided into two
categories: positive displacement compressors and dynamic compressors.
Positive displacement compressors include reciprocating and rotary compressors.

Reciprocating compressors typically employ pistons driven by a crankshaft,



[0004]A gas compressor system generally includes a mechanical device that increases the pressure of
a gas by decreasing its volume. Gas compressors are used in a wide variety of industries including
aerospace, ¥3M8NE9il and gas refineries, power generation, food and B&EFS3¥846aTMaceuticals,
water treatment, and the like. Generally, gas COMPrgssors can be divided into two categories: positive
displacement compressors and dynamic compressors. Positive displacement compressors include
reciprocating and rotary compressors. Reciprocating compressors typically employ pistons driven by a
crankshaftwBembaseatagtepngoressesstypitgigain giopoyitiplgipiibalisatseeins docibe the gas
into a smaller s%:fce. anﬁmic COMPressors include axial compressors .apd centrifu#?al compressors.
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Axial compgggs'o reﬁP&S?/'as R RO eosr,s‘v'v Ce'P S Xe?‘ltﬁﬁjragf%% rrJ?e%rsl,%rs typically
employ a veered figjatiogrdsie ssonspeleiallcaaphesstresy@odlgtbergdomnaresses applitations, there
may be numerpus rgtating companents that rely on mechanisms (e.g., bearings) to proyide a minimal
resistance %]eov‘zeeséﬁvﬁ%%nsgcffnng@nﬂ ?Lﬁocrg r&oﬁ%ﬁ%@ﬁiﬁ%@jﬁé@?ﬁ? n%é/ r(]avg\}/gg)ﬁagtrjp%é}l)s%ents Is often
characterized fopellbuildrupashheltihdise tnhlictber Eoictoye seay dpptiaatedshyrensgmaydrgaces, debris,
and/or an absence of a Iubricatirﬁgpfclju etween onents, The increasgd friction and heat
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system. Aquarditely,ntiniaga be sistarecktb etineegat echatihg eatch griividhebrgmmgr@somponents (e.g.,
bearings) to reduce friction, as well as, remove heat and debris. [0006]As will be appreciated,
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the circulatangasiseneduiirichtlvicslise fuiddg mcladbaiveianteaiopayeidsn (B)g. ingrenistiter). During
circulation (QUMALAE HIZEM S Fead to reduced performance, reduced efficiency, and, in

some cases, a detrimental failure of a system. Accordingly, it may be desired to

circulate a lubricating fluid between the components (e.g., bearings) to reduce

friction, as well as, remove heat and debris.

[0006] As will be appreciated, compressor systems typically employ a
lubrication system that provides for circulation of a lubricating fluid or gas to
critical components. For example, a compressor system may generally include a
lubricating oil that is circulated through various lines and passages via a pump.
To filter out debris from the circulating oil, the lubrication system may include an
oil filtration system (e.g., an oil filter). During circulation, oil may be routed into
an oil filter, through a filter medium in the oil filter, and routed back into circulation,
for instance. However, after a certain amount of use, the filter medium may
become filled with debris, and may be replaced. Replacement of a filter may
include removing (e.g. unscrewing or otherwise uncoupling) the filter from the
system and replacing the filter. During removal and installation, a compressor
may be shutdown to prevent oil from being spilled and/or discharged from the
system while the filter is removed. Unfortunately, shutting down a compressor
may not be feasible. For example, shutting down the compressor may lead to an

increased amount of labor, a lengthy downtime, and/or additional cost.



an oil filter, through a filter medium in the oil filter, and routed back into circulation, for instance.
However, after a certain amount of use, the filter medium may become filled with debris, and may be
replaced. R¥PHEMEAPEK a filter may include removing (e.g. unscrewing orP6tRAIRBEEMRIOUPling) the
filter from the system and replacing the filter. Durin%removal and installation, a compressor may be
shutdown to prevent oil from being spilled and/or discharged from the system while the filter is
removed. Unfortunately, shutting down a compressor may not be feasible. For example, shutting down
the compreBRVEMBPEBERIP HIONDFRIHESDRAWINGSor, a lengthy downtime, and/or additional cost.

3 BRIEF D IPTION. OF THE DRAWINGS [0007]Yariqus features, aspects, and advantages of the
oresent imIBR wil AL HEr RS A TG0 e e AL ARG S emt with
reference tbdbenae tmetipanyider ftpoe svinen o fidiie wivey aittadae pesaitide isadadhndiinghout the
figures, wherein: [0008]F1G. 1 is a perspective view of an exemplary compressor system having a
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[0008] FIG. 1is a perspective view of an exemplary compressor system

having a lubrication system in accordance with an embodiment of the present

technique;

[0009] FIG. 2 is a perspective view of an embodiment of the lubrication

system of the system of FIG. 1;

[0010] FIG. 3is a perspective view of an embodiment of an integral block of

the system of FIG. 2;

[0011] FIG. 4 is a perspective view of an embodiment of a rotary valve stem
of the system of FIG. 2; and

[0012] FIG. 5is a flowchart illustrating a method of manufacturing the

lubrication system of the system of FIG. 1.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0013] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be

complex and time consuming, but would nevertheless be a routine undertaking of



system of the system of FIG. 1; [0010]FIG. 3 is a perspective view of an embodiment of an integral
block of the system of FIG. 2; [0011]FIG. 4 is a perspective view of an embodiment of a rotary valve
stem of the WRAKH/BIPIG. 2; and [0012]FIG. 5 is a flowchart illustrating a nf&tR3SWOATH~Cturing the
lubrication system of the system of FIG. 1. DETAILIZ:tD DESCRIPTION OF SPECIFIC EMBODIMENTS
[0013]One or more specific embodiments of the present invention will be

design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0014] When introducing elements of various embodiments of the present
invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there
are one or more of the elements. The terms “comprising,” “including,” and
“having” are intended to be inclusive and mean that there may be additional
elements other than the listed elements. Moreover, the use of “top,” “bottom,”

“above,” “below,” and variations of these terms is made for convenience, but

does not require any particular orientation of the components.

[0015] Certain exemplary embodiments of the present invention include a
system and method that addresses one or more of the above-mentioned
inadequacies of conventional lubrication systems. For instance, the disclosed
embodiments may include a compressor lubrication system having a dual filter
configuration and an integral valve. The integral valve may enable the flow of a
lubricating fluid (e.g., oil) to be diverted between multiple filters of the lubrication
system. Accordingly, certain embodiments may include diverting the flow from a
first filter to a second filter, and removing the first filter without shutting down the
compressor system. Further, embodiments of the lubrication system may have
an integral valve including a valve block that is integrally cast into the compressor
system. For example, in certain embodiments, the valve block may include a
portion cast integrally with the gearbox and various passages disposed within the
block. In other words, the valve block may be described as fixed, one piece,
integral, or directly mounted with the compressor system rather than a separate
valve with various conduits extending between. The passages of the valve block
may include a rotary valve bore, and channels that route the lubricating fluid into
the multiple filters and compressor components (e.g., bearings). Further
embodiments of the lubrication system may include a rotary valve stem having
multiple internal passages. The passages may be configured to align with
various inlets and outlets of the valve block based on the angular position of the
valve stem. For example, in one embodiment, an operator may rotate a handle

of the rotary valve stem to divert flow from a common inlet to one of the two filters.



described below. These described embodiments are only exemplary of the present invention.
Additionally, in an effort to provide a concise description of these exemplary embodiments, all features
of an actual\¥AA&8mtbn may not be described in the specification. It sh8GHBRUSHASEed that in
the development of any such actual implementation3 as in any engineering or design project,
numerous implementation-specific decisions must be made to achieve the developers' specific goals,
such as compliance with system-related and business-related constraints, which may vary from one
implement#owotdiagigtrenbddieevis, of $shewgshena pmeig @atsol dretsaclilredeuwicatient effort might be
complex and time go&sgun&in ; kﬁut ould n ve%heless be a routin under(t]a?ki;‘][ﬁ of. 4 (?esign,
fabrication,S LR MR R LRI RBIH RS ina%/%?(m%rg\%%rt%s SERSDHR sod'i'gcﬁo lre.
[0014]Whesinmpiibidacass etelbhe atscod paratichembodiments of the present invention, the articles "a,"
"an," "the," and "said" are intended to mean that there are one or more of the elements. The terms
"comprisin@@016¢ludihl;: dntlusisgiag aare imteaiingnd tfesicoingivesand syetamhid. tidre may be

additional el t r ' I eqver "top.” "bottom," "above,"
"below," ar?:§ &ﬁ%ﬁ%@%ﬁ@ﬁgﬁy ig(?n%@g ?o@%%r?éeﬁ%ﬁ%?%ﬁ%o@s&%ﬁbr%%uire any particular
orientationagpheatiomposietitsa$GUISTTelivd nalgeirpiiryaardspiios 0l anthgasigaaneinvention include
¢ . ) . ; . ¢
conventon T el ey A TR A e compressor
lubrication Sysiiefm hawviray aneilididileeresipiipatinionr aiayaraissgaang cenkitngairal valve may
enable the lubricati id.(e i) er iple i e lubrication
system. Ac%%ﬂ%?ﬁbﬁ%ﬁag m Hgtjrj'll'mngﬁ{s@)r%t@ @%ﬁ%g Ic‘ﬁ\%at?ﬁgr%@r%g #éwf?g? nlwﬂgﬁﬁ{ras%l ter to a second
filter, and reemdrifagahedinariissowithtauiesipadilgalbwinth depisipcessuragisien. ifalides embodiments

of the Iubriq%}IiBB_Ng%B }ém%[]%péats r@hy@éy%rﬁ%@gtgﬁ/at%gg?gmﬁ%is integrally cast into

the compressor system. For example, in certain embodiments, the valve ck may include a portion
cast integraiipeidinieaty debmmpie seaiotis RBsHY sy spelvde winaweiealiogkolin other words, the

valve block g Aevdlesrhas 83 st amBirscomsaidegodie e maNIRd Hilb e epmpreseor

system rather than a separate v various condulits extending between. The passages of the
valve bloclohegpieiiiatalyaiariovEhnssiedane caanaksidnpat Riule iiaadLaficittpgtiuid into the

multiple fte o 6 TBRISEAAGASPROETS (8 B0 EAERIR AUEFIEIPRIEMAN e ffdhe ubricaton

system may Incluc e stem having multiple internal passages. The passages may be
configured 26'QRgINM@THS/af iBies GAIRIRaHsPs SYELS Bf TRMARE SR YakedSoPPIe@5§alar position of

the valve sigp FanRramRlR) BheRABRUGRARLER CRFALMRI AH G RS the rotary valve

stem to divert flow from a common inlet to one of the two filters.
system 10 may include a lower horsepower rating suitable for applications having

a lower output capacity.

[0017] In the illustrated embodiment, the compressor system 10 includes a
control panel 12, a drive unit 14, a compressor unit 16, an intercooler 17, a
lubrication system 18, and a common base 20. The common base 20 may
provide for simplified assembly and installation of each of the components of the
compressor system 10. For example, the control panel 12, the drive unit 14, the
compressor unit 16, intercooler 17, and the lubrication system 18 may be
coupled to the common base 20 to provide a packaged compressor system 10
for simplified installation.

[0018] The control panel 12 may include various devices and controls
configured to monitor and regulate operation of the compressor system 10. For
example, the control panel 12 may include a switch to control system power,



5 Accordingly, embodiments of the system may enable a dual filter lubrication system to be integrally
disposed in the compressor system and to provide for simplified assembly and operation. [0016]FIG. 1
illustrates aNvERHINMEHR of a compressor system 10. The compressor sysRei U EJBetonfigured
to compress gas in various applications, such as aytomotive, electronic, aerospace, oil and gas, power
generation, petrochemical, and the like applications. Generally the compressor system 10 may include
a reciprocating, rotary, axial, and/or a centrifugal compressor configuration. For example, the

illustrated sy=rigon ddnmechuemdicattrdygal.ctiquicessataMdispisyscaiichby ligiet éepitiegl embodiment

includes a(}u@o@b\iﬁ?‘mo ma?ufacFU{%(él%)}/ F?nm ron C}f ﬁoustr%n,rTexas. In gne odirtﬂerrlt, the

compresso 'gygt sk 'a\()‘? iRch%%%'p e@r?atlﬁgeosf 8pbr%>%?napeﬁ/sf%%%%pro |'maﬂecly 3,000

horsepowegrtthBYlicisobsa e messal e e bpp mvayiaie o8Oty A0 qub furdtipraldguateimab éPSI1G) and

an output W&C@Fé)fr%p réoa irlrela}tfé}llcmo 0 ﬁg’r 00 cubic feet per minute (CFM). Other embodiments of
y
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the compressor may Include various compressor arrangements and operatlonal

For appiical Q0 & R I HHA T e e R B R e R BB o
system 10 meliudepanstriordhpatehprsssarisgsiein 14, afconepasspte, uhe bstaieckacyeler 17, a
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assembly and installafion of each of the components of the compressor system or example, the
control paristiLglaleeodivpraaitiaa jgngiconpessiesaljtargyineeacsprikignision fieedubinicitiah system
18 may be 0 NLOY| p r ystem 10 for
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may includga SWHEH G RRNIRH SYPIREY RS upled to the compressor unit 16 via the drive

shaft. Accordingly, the drive unit 14 may provide motive power to operate the
compressor unit 16 via rotation of the drive shaft.

[0020] For example, in the illustrated embodiment, the compressor unit 16
includes a gearbox 21 that may be coupled to the drive shaft. The gearbox 21
may include various gearing components that distribute the motive power from
the engine 12 (e.g., rotation of the drive shaft) to three compressor scrolls. For
instance, an impeller in each of a first stage compressor scroll 22, a second
stage compressor scroll 24, and a third stage compressor scroll 26 may be
driven (e.g., rotated) by motive power distributed via the gearbox 21. Further, the
gearbox 21 may include features that provide for increased reliability and
simplified maintenance of the system 10. For example, the gearbox 21 may
include an integrally cast multi-stage design for enhanced performance. In other
words, the gearbox 21 may include a singe casting including all three scrolls that
may reduce the assembly and maintenance concerns typically associated with
systems 10. Further, the gearbox 21 may include a horizontally spilt cover for
easy removal and inspection of components disposed internal to the gearbox 21.

[0021] The compressor unit 16 may include a variety of configurations to
provide compressed air. For example, the illustrated compressor unit 16
includes three compression stages (e.g., a three stage compressor), including



6 and/or numerous indicators (e.g., liquid crystal displays and/or light emitting diodes) indicative of
operating parameters of the compressor system 10. In other embodiments, the control panel 12 may
include advayfeeefiidaiehality, such as a PLC (programmable logic controlREY/[E3196E Wrive unit 14
may generally include a device configured to provide motive power to the compressor system 10. For
example, the illustrated drive unit 14 includes an electric motor. In other embodiments, the drive unit
14 may include a compression ignition (e.g., diesel) engine, a spark ignition (e.g., internal gas
combustiomheﬁgimetaaggammmmengbmlI@Z)tthermotmel dea/geecdmrrpmesembomﬁoneﬁn dreddrive unit
14 may tra[}1 m(g% %ower via rotatén 08 e'1:_s ft. Trﬁe drive unit 14 ?gﬁ Ied the
compresso it 16 VAXRS YRL SRt ,&ccor Ihg fct t\?ecf?n”tqﬁﬁgy%] ae mo v@ power to
operate theéonghuessca vairttiifugal suadibhavinigeadrinteshalinip@loFmnéigamgaldoin the illustrated
embodlment the > SOmpressor Un unit 1%|nck1 eng qear O)r(e%/l that % rt})e coup Ied to the drive shaft.
The gearbox IETmaty incIide Vane &g gearing compon Nt ﬁaP(ylS? e motlve power from the
engine 12 (mgratethtemg.of thatekiyeis paftyco defrecuhipyastoe scivilsinfot dndtatioe gaarbgpeller in

each of a figst stage compressor scroll 22, a second stage compressor scroll 24, and a third stage
compressor scroll 26 may be driven (e.qg., rotated) by motive power distributed via the gearbox 21.

Further, thw (0)'¢ nd simplified
maintenance o ﬁe s@st? %@éﬁiﬁ%ﬁn@ %y i rwgﬁﬁ(ﬁfgdoi%ﬂﬁ%yg%ally cast multi-stage
design for eafuaotallyapisacshodo Ieecthof W@résr ole @éaﬂélo&rwl%a@efﬂtmbeﬂagslnge casting
including 2l {hee seele JPALEALBTHER ANF-aSeEmAl AT MAIRIZNBACH U SpsHYRIGally
assomatedw y@tems ILurt er, the gearbox 21 may |nc orlzonta ly“spilt cover for easy
removal amamspeummﬁmam&srd@ﬂméﬁstﬁagalQcmwwroe&rglt 2B0E I he compressor

unit 16 may \pchded Vaiss 8! CANIAUIARPLSSHY inlet 30 may draw gas into the compressor

unit 16 in the direction of arrow 32. As illustrated, the compressor unit 16 also
includes a guide vane 34. The guide vane 34 may include vanes and other
mechanisms to direct the flow the gas as it enters the first compressor stage 22.
For example, the guide vane 34 may impart a whirling motion to the inlet air flow
in the same direction as the impeller of the first stage compressor scroll 22,

reducing the work input.

[0023] After the gas is drawn into the system 10 via the compressor inlet 30,
the first stage compressor 22 may compress and discharge the compressed gas.
For example, rotation of the impeller of the first stage compressor scroll 22
compresses and discharges the gas via a first duct 36. As will be appreciated,
compression of a gas generally causes the temperature of the gas to increase.
Thus, the gas discharged from the first stage compressor scroll 22 via the first
duct 36 may have an elevated temperature. Accordingly, the first duct 36 routes
the compressed gas into a first stage 38 of the intercooler 17. Each stage of the
intercooler 17 may include a heat exchange system to remove heat from the
compressed gas. For example, the intercooler 17 may include a water-in-tube
design that effectively removes heat from the compressed gases as they pass
over heat exchanging elements internal to the intercooler 17. The intercooler 17
may also include a water manifold that enables fluid to flow between the stages.
Generally, an intercooler stage may be provided after each compressor stage to



provide compressed air. For example, the illustrated compressor unit 16 includes three compression
stages (e.g., a three stage compressor), including 7 the first stage compressor scroll 22, the second
stage compM@I8PYBIENo24, and the third stage compressor scroll 26. EachRSFERS 1 E80r stages
22, 24 and 26 includes a centrifugal scroll having ar, internal impeller configured to compress the
incoming gas. As discussed previously, each impeller may be operated (e.g., rotated) via power
delivered from the drive unit 14 via the gearbox 21. [0022]In operation of the illustrated system 10,
incoming gaslotythe gaqueni@dianassaadntoieaecovef the sfficiéh2y 0?4 actd sifbbetprerteing
discharged at an elevated pressure. For e amﬁ)l operation of the ten] 10 may include drawing a
o i RTSR St S UARL e

gas into thgcﬁrrns?rs‘?t%agr(]:g g%ss ! SEB/NBZ A Somr&%g ARGl e5SBr inlet 30 may
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draw gas isstem ciiinfire sson pres$6drgde ajeeo irahaheirsR siag dlostraiess sbe saoip2@ssor unit

16 also Inclidis, & guifle e a4 TLe-Qyide vane 34 nay Ialyds vanss apd Qbermechagisms to
direct the fISW the gas as HURBREIRS 7l ¢ompreéssor stage 2% FOF exarﬁp?e, the gwae Vahe 34 may

impart a whinkhig sudisegteetity idistlaarfod wathessaorelditerttdih ds tihe ifhystteiedf the first stage

compressol serol 22, fedueing ieanerls gyl [002IAEr e das e drap.inia e system 10 via the
compressor infet 30, thé Tirst'stage compressor 22 may compréss and discharge thé" compressed gas.
For examptagetanonpoé dseliragrelle?4f Bienilest ktdhe pathpressousiyrdlis2? ssedptbesgasdad
discharges;t via a fir t 36, As \il reciated. compression of nerally causes
the tempe?fel&?ﬁbg @?ﬂw@pggé%%%gi%é%%éﬁ%e% g%sg rgtlgle r@e%%ﬁ%%r?ngtﬁg %r%?rsﬂﬁ?gee% %8Enpressor scroll
22 via the fisod k8 .36 onaxaandeamelies dtaditateperathosli mendy dheghg she flimtheuct 36 routes the

.Compresse@o%?gr ’%téje% Uraly té‘%%c?’o%afs%eg{%r OP?'%#-s%%istia%%oo‘fé*&%f_}ﬁ‘é%(%?af’{‘ﬁre17 may
include a heat eéxchange systéem to remove heat rrom the compressed gas. For example, the
intercooler st omay stagedotennanderid2ube design that effectively removes heat from the compressed
gases as they pass over heat exchanging elements internal to the intercooler 17. The intercooler 17

may also il@Ri a watrananfpiderkrispasawiesses fvinsetiatatage taguyeswresaly an
intercooler shagemav he PLRKdel a8 GAhGHDRLESREHARS!94. In the illustrated

embodiment, the gas exiting the third compressor scroll 26 is expelled from the
discharge 44 in the direction of arrow 46. In certain embodiments, additional
ducts may be coupled to the discharge 44 to effectively route the compressed
gas for use in a desired application. For instance, the compressed gas may be
employed for use in various industries and applications, including a plant
environment to deliver high volumes of air for drying applications, to supply air
driven instruments, and/or for cooling applications, and the like. Further, in the
illustrated embodiment, the compressed gas is routed from the third stage
compressor scroll 26 to the discharge 44 without an intermediate cooling step
(e.g., passing through a third intercooler stage). However, other embodiments of
the system 10 may include a third intercooler stage configured to cool the

compressed gas as it exits the third stage compressor scroll 26.

[0025] As discussed previously, the compressor unit 16 may employ the
energy supplied by the drive unit 14 (e.g., rotation of the drive shaft) to compress
the incoming gas. In such compressor systems 10, there may be numerous
rotating components that may rely on mechanisms (e.g., bearings) to reduce the
resistance between components (e.g., drive shafts, impellers, etc.). Resistance
between components may lead to a build up of heat. For instance, the



8 reduce the gas temperature and to improve the efficiency of each subsequent compression stage.
For example, in the three stage centrifugal compressor system 10, the compressed gas ejected from
the first stag®@aHPALYYr scroll 22 is directed through the first stage interc86EUSB0MH A Yhe
compressed is cooled, and is subsequently discharged via a second duct 40. In the illustrated
embodiment, the second duct 40 routes the compressed gas into the second stage compressor scroll
24. Similar to the path previously discussed, the gas is further compressed and re-cooled before
entering theetistdistagm ap g ressescs O ok HHoterkacesled ébtize dhduatat svsbodersfrd, the gas is
further compressed via the second stage.compressor scroll 24, and is cool ia the second stage
intercoolor B T CHSLL Her e SO SR 1S SRR RS oo R LR Ebrol 26, he
gas is discltrededreasad bivpoessnd disahange hdndipeahustiaedemnbadioead, the gas exiting the
third compressor SCF%IIeZP i %@fgﬁ% ifer%rcp then isichsaor e, 4% é% éhe direé:tiosp 061{ o 4616 a|1P certain
embodimeRtes, A ET may e coMpﬁe to the |sc(f1arge’ J23% EHESide y rou en[he compressed
gas for usdaillaaleiaesy sjgrtictiiom deor dirstinde jshudtenrdpeiesbthgha tobyidatiegflogdefor use in
various indyslics aad Anplications, eluding a.plant eavranment Lq deliver high yalymeg of ar for
drying appﬁ:caﬁJons, o] supp?y air driven instruments, an ?or forcooling appm:a 1ons, and the like.
Further, in dedilkistrated embodiment, the compressed gas is routed from the third stage compressor
scroll 26 to the discharge 44 without an intermediate cooling step (e.g., passing through a third
intercooler[0@23@). Hdsewil bethppeeataidinentdrEsros pysieMDimgaciRial@YHrd intercooler stage
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discussed previously, the compressor unit 16 may employ the energy [ the drive unit 14
(e.g., rotationtiobties ovpanehist) eexprale thweitoomiiagspissystent Gongyrgeseralgtems 10, there

may be UREfSHS SOBIELERRRBRILY S AN RO eCh ATl heaag) 1 reduce he

resistance between componerits ( five s, impellers, etc.). Resistance between components
may lead t6¥staumd 8pv&f viedeUsdinestanddanecgessisiaridie et belyisiteat Byavbgh interfaces,

debris, an : IGatng: flui .0..0ll) creati iction: : ents.
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reduced effigRiacy (@ugd ain ebiltethsébumagueingseirgietiimentintajre oiuesysteralfdiexccordingly, it
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remove heat and debris. [0026]As will be appreciated, compressor systems typically employ a

However, after a certain amount of use, the filter medium may become filled with

debris, and the filter may be replaced to enable efficient flow of the lubricating

fluid. Replacement of the filter may include removing (e.g. unscrewing or

otherwise uncoupling) the filter from the system and replacing the filter. During

removal and installation of the filter, the compressor system 10 may be shutdown

to prevent oil from being spilled and/or discharged from the system 10 while the

filter is removed. Unfortunately, shutting down a compressor 10 may not always

be feasible. For example, shutdown of the system 10 may lead to increased

labor, a lengthy downtime, and additional cost.

[0027] Asdiscussed in detail below, the system 10 includes a lubrication
system 18 including an integral valve 58 that provides for filtration of a lubricating
fluid, and enables a filter 60 to be replaced or removed without shutting down the
system 10. In other words, the filter 60 can be replaced during operation of the
system 10 without any downtime. For example, the lubrication system 18 may
include a return line 62 that terminates into an integral valve block 64 of the
integral valve 58. Further, the lubrication system 18 may include a rotary valve



lubrication system that provides for circulation of a lubricating fluid or gas to critical components. For
example, the compressor system 10 may generally include a lubricating fluid (e.g., oil) that is
circulated tivsugH N 1R Wrication system 18 via various lines and passagesPG b A#0%0e8bris that
may be present in the lubricating fluid, the lubricatioj,system 18 may include a filtration system (e.g.
an oll filter). Thus, during circulation, oil may be routed into a filter, through a filter medium contained in
the filter, and routed back into circulation. However, after a certain amount of use, the filter medium
may becorseeii& witpdebdsn ahd hiefiitdrvalayg béompbceslith enabtoteffrjethicfioiaof the lubricating
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compressosesyatenilidd B8ty be shutdown to prevent oil from being spilled and/or discharged from the
system 10 while the filter is removed. Unfortunately, shutting down a compressor 10 may not always
be feasible[00@8¢xani(@, 2hiludtaiesfahemEdimeotrbihieidbticaimresystdabds. aHengthy downtime,
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18 may include a returnline at terminates into an integral va e integral valve 58.
Further, théulticiind A wgsieay D8 ¢iesuiathadd &0 vt tp € diericeieresy 86 midiokselilier thetintegral valve
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block 64. As discussed previously, the lubricat may be circulated through the lubrication
system 18 fioifiliepotBAepay herrtiedutiadateig dupassagesanipkatiethmyriaiadgi 6hay be routed
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64. Lubricating flul ters 4 viat input80 may be routed via internal
passages ifoteskirseaiije sk iitent8mrahe st opnd éiRisiifon At endassiegsteralgs) the lubricating fluid

may then BiyEouTed B8N RIS AR b EFARY Sl ER 1AL AR RGN fiters 60 or

68, the lubricating fluid may be returned’into common passages in the valve . Inone
embodimetigtMaleehipeh Phsiagas iamiodineNblder 6aMTAYTRASSRESE Hit2iINgNaidR karious

componengs LD N3 SYSEmuHRAN 638 MMt dBHiRBRNGE itk dhe é'%@f@?ﬂ“f@ fluid may be

circulated back to the valve block 64 via the return line 62. Again, as noted above, the valve block 64

may be dirébgythiregearienintel, for BadeEen thegehenokrraating/buisteaibRrky elatrfponents of

the systemuQ, ignRXARRIE RN BIYSiIck R4 AR IR 2 b AUibE IBOERNgast 25 @ single

block. [0029]The return line 62 mag{ incl a tubing, or piping that routes the
irec

ude
valve block 64 may be tly fixed, mounted, or formed on the gear box 21
and/or other blocks or components of the system 10. For example, the valve
block 64 and the gearbox 21 may be integrally cast as a single block.

[0029] The return line 62 may include a tubing, or piping that routes the
lubricating fluid into the valve block 64. For example, the return line 62 may
include a 0.75 inch to 1.5 inch diameter tubing that routes and consolidates
lubricating fluid flow that is circulated from multiple components, such as
bearings and seals. Further, the return line 62 may include a threaded fitting
configured to couple to the fluid input 80.

[0030] The rotary valve stem 66 may disposed internal to the valve block 64.
For example, as is discussed in further detail below, the rotary valve stem 66



lubricating fluid into the valve block 64. For example, the return line 62 may include a 0.75 inch to 1.5
inch diameter tubing that routes and consolidates lubricating fluid flow that is circulated from multiple
componentSY Y elrings and seals. Further, the return line 62 may inBIERaEaEY fitting
configured to couple to the fluid input 80. [0030]The,rptary valve stem 66 may disposed internal to the
valve block 64. For example, as is discussed in further detail below, the rotary valve stem 66 11 may
be disposed in a bore machined into the valve block 64 and may be seated in the valve block 64 via a
flange. Forraaameldisipdsedllnsarbtﬁrd mabbtﬂietemtdhlaenvwme\mtm(ﬁarar&ﬁ risagelmwbia]telmb valve

block 64 via g rotar tem flan vaIve stem fIa 2 may generall |nc de a plate of
material cou§@%¥8yﬁ$wgﬁﬁ 80%1 ggﬁ %Wz% i5 cgnf?gxﬁrm& prev nﬁﬁ?&r?‘g?grg mé g 66 from being
urged out mhmmmye/ddkﬂ:lst@m mssedemaewmwwm|ﬁwmw Myebetenupled to the
valve bloc 64 waP ener For exam Ie %g'ne |Ilustrated dlénent t ev?lr\ﬁ%tstﬂ flange 82 is

coupled to ﬁeQ/ 7 S %gﬁqﬁer% trf]?t(lajr 80"‘&%8 'd885n fYilter 68 may

bIoc?< via ﬁree
include a veoiepyeof wottfeguadtm btodh 6drthat mdtmﬂugumetstdkmémsm@ a0 Bvalag stelonde different

types of flltgés such as 0|I Sé C ola}néff Irt]eers Y t%oc%%lio |nclu%ee%f§ g%ecr?n ﬁuraat;yns such as
those contalne in asegar ousing or afiltér iS couple directy viaa ’nrea or example, in

the |Ilustratsiererﬁlangm‘&2nrnaad®eocmnpléhiam be aat/édioclubé w@adas@@érthﬁbcwplmme filter 60

and 68 1o Y BE HOSKe B IS RE Aboimat D oA AU Hes aigey 01 and 2

flange 92. may prowde a rigi closure of t
block 64 via three bolts 84.

[0031] The first filter 60 and the second filter 68 may include a variety of
configurations. In certain embodiments, the filters 60 and 68 may include
different types of filters, such as oil or coolant filters, and may also include
different configurations, such as those contained in a separate housing or a filter
that is coupled directly via a thread. For example, in the illustrated embodiment,
each of the filters 60 and 68 include a housing 90 that couples the filter 60 and
68 to the valve block 64. In the illustrated embodiment, the housing 90 includes
a body 91 and a flange 92. The body 91 may provide a rigid enclosure of the
internal filter medium, for example. The flange 92 may provide for coupling of the
filter 60 and 68 to the valve block 64. For example, four bolts 96 may be
employed to fasten each of the filters 60 and 68 to the valve block 64.

[0032] In some embodiments, the filters 60 and 68 may also include a sealing
member disposed between the flange 92 and a front face 98 of the valve block
64. Accordingly, fastening the filters 60 and 68 may provide a fluid seal between
the filters 60 and 68 and the front face 98 of the valve block 64. For example, the
filters 60 and 68 may each include an annular gasket that is compressed by
fastening the filter 60 and 68 to the front face 98 of the valve block 64.
Accordingly, the gaskets may create a fluid seal that enables lubricating fluid to
be circulated from the valve block 64 into an annular region of the filters 60 and
68, and that enables the lubrication fluid to be returned to the valve block 64 via a
central passage in the filter 60 and 68. In one embodiment, the filter 60 may
include a separate filter component disposed internal to the housing 90. In such



internal filter medium, for example. The flange 92 may provide for coupling of the filter 60 and 68 to the
valve block 64. For example, four bolts 96 may be employed to fasten each of the filters 60 and 68 to
the valve bIS¢R BW/AI3MIn some embodiments, the filters 60 and 68 may XS/ THAMEO @B EWaling
member disposed between the flange 92 and a front face 98 of the valve block 64. Accordingly,
fastening the filters 60 and 68 may provide a fluid seal between the filters 60 and 68 and the front face
98 of the valve block 64. For example, the filters 60 and 68 may each include an annular gasket that is
compresseghbynfastdiman thih &l fétctd GO 6E 63 myrbetdmpmg&bfrﬂ%nailtmthbdoﬁéingmwdingIy the
gaskets may create a fluid I that enab(%)es Iubrl |UId C|rculat he valve block 64
into an ann%ﬁér%eg%o%ugﬂ% oy 69? ant %%qlé%n fgog O |ca %ﬁé {8 be returned to
the valve biwoki@ié alﬂLad:eealad)bmagermaﬁeahtﬂe@$@@1dﬁ&hmfcm& {anb(ﬂﬁmémethalwier 60 may
include a s ara flI er componen ose I tgdhaengg#s 90nCI g%hclz an embodiment,
the filters and 48 may c?spo ernal ot ousmg and the'h ousing QHmay be
subsequerWyéadtmmdsdaHENad/mtﬂomMﬁﬁlemplmqalarﬁadicn‘efﬂleo@&lx&afﬁﬂerﬁ(m;mdo% against the
front face %ﬁ ? f\ffallve ock In an tg mbodl nt th Iter %%and 68 may include a central

a
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thread that'is stenegrf‘o a com gn%%t%lery e va Ve %C?Z such that the filters 60 and 68

are sealed [@gsgegqst thﬁ{éolr&tb I%ﬁ % %Til% ﬁ{gg%qggr}]%y?a%r@&ﬁoﬂ@x oawalggﬁ%g gous caps

and plugs passages o e valve or example, the lubrication system~18 includes a
plug 100 dmﬁimsﬁag&ﬁ\dl‘vbeb‘{/@d:‘ke&lothéﬁluﬁqm)(m”aplmdlbdél@ﬁmmam tBupled to a

complemeryaly g 1S Aaek 4n 1AV STbRCIRErS G DRAPR AN B g

terminate a bore mac d into t ccordmg]y, remov ay provide
for access thrpa@edg‘éhnltemmla@ltt@eaonm‘nrﬂarrmtany tlerapgriecibedakeybtesiiiset. almicoem of plugs
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valve block 64. Accordingly, removal of the plug 100 may provide for access to

passages internal to the block 64. As will be appreciated, any number and form

of plugs 100 may be employed to seal and/or provide access to passages

internal to the block 64.

[0034] FIG. 3illustrates an exemplary embodiment of the integral valve block
64. In one embodiment, the integral valve block 64 includes a body 150 that may
be integrally cast into the compressor unit 16. The integral valve block 64 may
include various passages that enable assembly of the rotary valve stem 66, and
provide for routing of the lubricating fluid as discussed previously. For example,
in the illustrated embodiment, the valve block 64 includes a rotary valve bore 152,
an input passage 154, a first filter inlet 156, a second filter inlet 158, a first filter

outlet 160, a second filter outlet 162, and exit channels 164.

[0035] The rotary valve bore 152 may be configured to receive the rotary
valve stem 66. For example, in the illustrated embodiment, the rotary valve bore
152 includes a cylindrical channel running along a length of the valve block 64.

In one embodiment, the rotary valve bore 152 may include a diameter and length
configured to accept the rotary valve stem 66. Accordingly, the rotary valve stem

66 may be disposed in the rotary valve bore 152, and may be secured via the



64. In one embodiment, the integral valve block 64 includes a body 150 that may be integrally cast into
the compressor unit 16. The integral valve block 64 may include various passages that enable
assembly oMRe2p84 1% ve stem 66, and provide for routing of the lubricatR{grfiA08E Wikssed
previously. For example, in the illustrated embodimegt, the valve block 64 includes a rotary valve bore
152, an input passage 154, a first filter inlet 156, a second filter inlet 158, a first filter outlet 160, a
second filter outlet 162, and exit channels 164. [0035]The rotary valve bore 152 may be configured to
receive thwecbﬂmstmivﬂatgm%aﬁdrf&x@mmfe,an tbedllEEaP dismbsstinenbidng vabagy valve bore 152
includes aﬁ Ilndr %ﬁ qrt?fél running along a length of the valve block 64. In one embodiment, the
rotary valve Sy c1ude a diameter and length configured to accept the rotary valve stem

cecured vl Bﬁ%isevraﬁﬁ R S e W I B ARE, Lotary vaive fange
threads 1660[@0@$]EUHMQLIMIr@amloetmﬁmézmlhmmeabm&IM@ﬂ@s For

example, in the illustrated embodiment, the rotary valve bore 152 includes a

sealing face 166 machined into an exposed end of the bore 152. The sealing

face 166 may include a recess or other geometry configured to accept a

complementary sealing member (e.g., o-ring) disposed between the sealing face

166 and the rotary valve 66. Accordingly, when assembled, the sealing face 166

may prevent the lubricating fluid from being inadvertently discharged from the

valve block 64 via the rotary valve bore 152.

[0037] The input passage 154 may provide for routing the lubricating fluid
from the fluid input 80 to the rotary valve bore 152. For example, in the
illustrated embodiment, the input passage 154 includes a bore that extends from
the front face 98 of the valve block 64 to the rotary valve bore 152. In
accordance with previous discussion regarding FIG. 2, the input passage 154
may include an input thread 168 to enable connection of the return line 62 to the
valve block 64 at the fluid input 80. For example, the thread 168 may include a
0.75 inch to 1.5 inch thread configured mate with a complementary 0.75 inch to
1.5 inch thread of the return line 62.

[0038] Further, the first filter inlet 156 and the second filter inlet 158 may
provide for circulation of the lubricating fluid from the rotary valve bore 152 to the
filters 60 and 68 individually (e.g., without the other) or in combination with one
another. In one embodiment, the lubricating fluid may be routed mutually
exclusively into the first filter 60 via the first filter inlet 156, or into the second filter
68 via the second filter inlet 158. For example, in the illustrated embodiment, the
first filter inlet 156 and the second filter inlet 158 each include a bore that extends
from the front face 98 of the valve block 64, and tangentially intersects a portion
of the rotary valve bore 152. In the illustrated embodiment, the first filter inlet 156
and the second filter inlet 158 are generally located at opposite ends of the rotary



conducive to circulating a lubricating fluid through the valve block 64. For example, in the illustrated
embodiment, the rotary valve bore 152 includes a sealing face 166 machined into an exposed end of
the bore 15NV RYYBHIAEY face 166 may include a recess or other geometryPEIHABANSPES78¢cept a
complementary sealing member (e.g., o-ring) disposgd between the sealing face 166 and the rotary
valve 66. Accordingly, when assembled, the sealing face 166 may prevent the lubricating fluid from
being inadvertently discharged from the valve block 64 via the rotary valve bore 152. [0037]The input
passage 19v4lvealyqreoviie fim oybtne thisoldibneats) gHiéufatdt diftethialBuitbid puidBhéostasoradary valve bore
152. For example, in illustrated embpdiment, the input passage,154 includes a bore that extends
fom the NP2 IR LSRR 21 TR R N R T e BN R R brevious
discussion Fegasdingpfd Garethbodpuephesag e thdlenaysiticinihe aina ippt tipessh 68 6enable
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provide forrci,[raclzruIa\L/t(L1 neqrg 5hee JILéb%icating fluid from the rotary valve bore 152 to the filters 60 and 68
individually c(e.gY, VWitho P te ot er) or in combination with one another. In one embodiment, the
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example, an embodiment may include positioning the input passage 154 such that it intersects the

rotary valvehordiBemietiatissidiieraestiesd hinglosies sirp tadhaicoxiantefipnathedrprdximate to
the center of 1N {eRBIRS] UG BIBEK AUE BUS P Zhannels 164. Similarly, the second

filter outlet 162 includes a bore that extends from the front face 98 of the valve
block 64 and terminates into the exit channels 164. Accordingly, as the
lubricating fluid is returned from the filters 60 and 68, it may be routed to the exit
channels 164. The first filter outlet 160 and the second filter outlet 162 may also
include features to promote effective flow of the lubricating fluid. For example,
the first filter outlet 160 and the second filter outlet 162 may include chamfers
169 to reduce the diameter of the each outlet 160 and 162 prior to their
termination into the exit channels 164. In other embodiments, the outlets 160
and 162 may include additional features, such as threads to enable coupling of

alternatively designed filters 60 and 68.

[0040] The exit channels 164 may include a single passage, or a plurality of
passages that route the lubricating fluid out of the block 64. For example, the
exit channels 164 may route the filtered lubricating fluid to components (e.g.,
bearings) or to other passages in fluid communication with components of the
system 10. In the illustrated embodiment, the exit channels 164 include a
common channel 170, a first channel 171, a second channel 172, and a third

channel 173.



[0039]The lubricating fluid may be returned from the filters 60 and 68 via the first filter outlet 160 and
the second filter outlet 162, respectively. For example, the first filter inlet 156 may circulate the
lubricating fNYid #88/& %Anular region of the filter 60, and the lubricating fluRCHAP 988437 d to the
valve block 64 via an internal circular region aligned, with the first filter outlet 160. In the illustrated
embodiment, the first filter outlet 160 includes a bore that extends from the front face 98 of the valve
block 64 to the exit channels 164. Similarly, the second filter outlet 162 includes a bore that extends
from the fr¢00&ide 98 bethematen lnloakred 4nd eayinatedendoihe ¢xdtabaeethd 64. Accordingly, as

the lubricating fluid is returped frpm,the filters 6 8, it, may be routed to the exjt chapnels 164.
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into the exit chanrels her embodiments;’the”ou may include additional
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system 10 via exter ubing. ple, th e routed to external devices,
such as theldviveminhit 44yigia dng eeopipld dodhb o alaw dloidck 64 igidhtieadd 196. [0042]In some

embodiments, the valve block 64 may include additional exit
[0042] In some embodiments, the valve block 64 may include additional exit

channels 164 configured to route the lubricating fluid from the common channel
170 to various locations in the system 10. For example, in the illustrated
embodiment, the exit channels 164 include the first channel 171 which intersects
the common channel 170 to provide an additional passage to route the
lubricating fluid exiting the filters 60 and 68. For example, the first channel 171
includes a bore that extends from the front face 98 of the valve block 64. In one
embodiment, the first channel 171 may terminate into a passage that is
configured to feed a lubricating fluid into the inner workings of the gearbox 21.
Similarly, the illustrated exit channels 164 include the second channel 172 that
may be configured to route lubricating fluid from the common channel 170 to
other components of the system 10. The second channel 172 includes a bore
that is aligned along a longitudinal axis of the second filter outlet 162. Further,
the exit channels 164 include a third channel 173 that intersects the first channel



channels 164 configured to route the lubricating fluid from the common channel 170 to various
locations in the system 10. For example, in the illustrated embodiment, the exit channels 164 include
the first chaM{&PaPOWPEH intersects the common channel 170 to provide S¢AAHANSAPHIsage to
route the lubricating fluid exiting the filters 60 and 68 .For example, the first channel 171 includes a
bore that extends from the front face 98 of the valve block 64. In one embodiment, the first channel
171 may terminate into a passage that is configured to feed a lubricating fluid into the inner workings
of the gearbhdx.2In SmaiEmpotiiendnstthtethiedithhaneeis7Boshayatlivker thhepaetiondEtimnel 172 that may
be configured to rout Iua:'catin fluid from the common channel 170 to other components of the
cystem 10, B B Y R e B R e S iHeh ARk R e s of the
second filtetispdketd 6Pt Heugbarh dxe2d xit Alcaorailsghf4heatdechahimdlsHaaneidy7 Brivadientersects the
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Accordinglpttier extbodinmesits T4 yniagl yolewdei dois roomifiguttzdi dutsr icbtirey dhiict hanaatsusddcations and
passages ip the system 10. Qther,embodiments may include various configurations of the exit
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plurality of éophtratiy; {00d&Tibessalve block 64 may also include features that enable coupling of the
filters 60 and 68 to the valve block 64. For example, the illustrated embodiment of the valve block 64
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may be configur t .96, l the filters 60 and 68
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valve stem 66 may algo include various internal passage that route the? bricating Yluid to an
appropriat@fiiepca astees Kendexeohphs, treilfusSirapusadiodimane iguiiers66tandveive body 210

having a primagy Yalve ek gk2. a first valve inlet 214, a second valve inlet 216, a first valve outlet
218, a seco%va%e outlet 220, a valve seal seat 222, a handle protrusion 224, and a handle 226. The

primary vahgphgre 2dnayiinekdRa netuprl HUR BUNREISIRn s\ 68 %R Af Hre body

210. The first valve inlet 214, the second valve inlet 216, the first valve outlet' 218, and the second

valve outletPUT® apielschanodémenbrihmisiast il thetprhfiynaude s @edingrigadextending in a
radial direciion e AReRaRng sy Be eHBEREIGRERLIRGY AUae\Eire PBgYoR itk TanexapHre, the first

valve inlet 214 includes a bore I0cated proximate to the cénter of the rotary valve body 210 and
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second direction that is rotated apﬁroxlmate y . .
and 68. For example, the illustrated embodiment includes a rotary valve body

210 having a primary valve bore 212, a first valve inlet 214, a second valve inlet
216, a first valve outlet 218, a second valve outlet 220, a valve seal seat 222, a
handle protrusion 224, and a handle 226. The primary valve bore 212 may
include a longitudinal bore running substantially the length of the body 210. The
first valve inlet 214, the second valve inlet 216, the first valve outlet 218, and the
second valve outlet 220 may each include a bore intersecting the primary valve
bore 212, and extending in a radial direction to an opening on the circumference
of the rotary valve body 210. For example, the first valve inlet 214 includes a
bore located proximate to the center of the rotary valve body 210 and extending
to the circumference in a first direction. Similarly, the second valve inlet 216
includes a bore located proximate to the center of the rotary valve body 210 and
extending to the circumference in a second direction that is rotated approximately



17 90 degrees from the first direction. Further, the first valve outlet 218 includes a bore that is located
proximate to a first end 230 of the body 210 and extending to the circumference in a third direction that
is rotated appoMMAAENSB0 degrees from the first direction and 180 degreeB¢isRPIAESH6EWd direction.
Similarly, the second valve outlet 220 includes a boge, that is located proximate to a second end 232 of
the body 210, and extending to the circumference in the first direction. [0045]The seal seat 222 may
generally include a feature configured to receive a seal (e.g., 0-ring) that is configured to seal an
annular re@Ordbgreesifrtime tiodefiysyalivedtiore A vad, ahsufiistinding patistge fargludiesratary valve
bore 152). For example, in the illustrated embodiment, ? seal seat 222 | cIUéies a notch that extends
around e bR PSS G0 @ Lo T reps COtec Lt eXE 950 eordingly.
the seal méyebeirdispderthoetimeantitict direlctibattbetdalrotayeblesiopnoedizdeie8 degroesy valve body
210 and thfr gr%atlﬁn ¢e 166 the rogﬂ%éalve bore fng (tt%ee FIG. 3). OOA%@T_h%handél%, 6 and the

fa ]
Ezrls direction an cgrees from es?(f‘ﬁn%) rec imila e
handle protrusion may be configured to €nable rotation of the rotary valve stem or example,

in the illustsaiechenrbbdiretigt hethactliegsarnsrent224sriobates pnaxitegital tmarsbeordtending from

the second en éth rotary valve bady 210 and having the handle 226 disposed through the
protruson S0 SR gL e R A N TR e e

rotary Va"’mﬁ- on?h%'%%%‘iji&%%‘ﬂ%ﬁ;#{%ma\géﬁcﬁﬁ@ g%‘%ﬁ%%ﬂgﬂ?@d‘i@ry valve bore 152

of the valve block 64, a user may rotate to rotate the rotary valve stem 66 to adjust or
align the pagsaiyestoseht (@ enoving) theiniseaofliper pddeapal antharudarrefioR 68ME®7 The rotary

ve st ; > ; ; i ubricafi i F
Instance. O 2 P (N R L R et o o
valve cap thb€ad Ba6 emaﬁeot&irhmﬂya/ﬁdwetm@ m@ﬁﬂmmmﬁaa@me&t@ﬂ@da@% ghe rotary
valve bod, 26 Te (GBI RN 66 RS AR VBl PEA 812 such that the

lubricating enters and exits rim
proximate to the second end 232. Accordingly, the seal may be disposed in the

notch such that a seal may be formed between the rotary valve body 210 and the

sealing face 166 the rotary valve bore 152 (see FIG. 3).

[0046] The handle 226 and the handle protrusion 224 may be configured to
enable rotation of the rotary valve stem 66. For example, in the illustrated
embodiment, the handle protrusion 224 includes an integral member extending
from the second end 232 of the rotary valve body 210 and having the handle 226
disposed through the protrusion 224. Accordingly, applying a force (e.g., an
operator moving the handle 226) may rotate the rotary valve 66. In one
embodiment with the rotary valve stem 66 disposed in the rotary valve bore 152
of the valve block 64, a user may rotate the handle 226 to rotate the rotary valve
stem 66 to adjust or align the passages of the rotary valve stem 66 to the

passages of the valve block 64.

[0047] The rotary valve stem 66 may also include additional features to
provide for routing of the lubricating fluid. For instance, in the illustrated
embodiment, the rotary valve stem 66 includes a valve cap 234 coupled to a
valve cap thread 236 in the primary valve bore 212 and proximate to the first end
230 of the rotary valve body 210. The valve cap 234 may provide for sealing the
primary valve bore 212 such that the lubricating fluid enters and exits the primary



18 bore 212 via the inlets 214 and 216 and the outlets 218 and 220, respectively. In other
embodiment, a valve cap 234 may not be used. For example, the primary valve bore 212 may seal
against a w2 apkoidPePy valve bore 152 (see FIG. 2) abutting the first end®@BH D¢y valve
body 210. [0048]In operation, the integral valve 58 gf,the lubrication system 18 may generally include
the rotary valve stem 66 assembled into the rotary valve bore 152. Accordingly the circulation of the
lubricating fluid may be diverted between the first filter 60 and the second filter 68 based on the
position of taeevalh2 wee thé thlela et tartd i@ anyds theccolivets @4.9 @0PP20a faspétitvaliageor position,
the rotary v&rB/e 66 mag. be I;%)ositio ed sucr%g}tat the lu rtiacatin%J Iuilr_:l is circulalteoLthrougnh the first filter
60. For exal P ree{chg tg]r(fl Jaﬁxé’%%’e%c%g ayrﬂgydPsopos%al Lien TSR TR Y W&e"fr'ﬂe?@’m is aligned
with the inwal i bsage 184nanddae dysingtieevaltlet BiSrstatignaldevitbrine 5atésseckith. &)the rotary
valve bore lg andthheegfirsttefirl]tgr |§be(t)11§166 In.this fir§t fi terc?cks{téc_)n, the second valve inlet 216 is

rotated 90 %eldrt('en pas "tRe inpu passager&t)%l%r\{a,vt%uso,d 0€s 1ot receive the circulating lubricating

fluid. Simil e seqo ve 0 ' j ' ' intersection of
the rotary jgk‘/zéggoreq&@%x It%i’ sfﬁgj)rﬁ(% %E@er%ﬁé?%gé&gi%za%s%%%H%fgrgﬁ] ﬁj%:%t at the second
valve outlegeaeraiyrinaustedhd selaly aghvessign walbssemnbietimtodive miesyl g2vadswelingly, in the
first filter pQgigo I¢catl id.: | | | : [ return line 62)
will be rou'ti%dglh%%%gpgﬁrﬁg%/ﬂ\%a‘k@%%ﬁe@ﬁ \E/i;g‘ t‘ﬁg Hn%ﬁg ﬁ@?ﬁ?ﬁgil%‘?%%%"{%%ﬁg fluid is
dischargedfefirshélignbagnaitne iseeond 2k Gi:dasedavetioe thasiid) stibsevaket stesxiting the first

valve outIe@éJr raHi\?el g@ﬁgt}ggahwg?ﬁé%m @Ip the first filter 60 via the first filter inlet 156. The
(Ui the filter '

lubricating fluid may, then, exit via the first filter outlet 160, and may be distributed to the

system 10 adsp exiPaseaoinel 4a A050BABROON UishPlRacsesRRe Bedtiaialve 66 may

be positioned such that the lubricating fluid Is circulated through the sec filter 68. For example, the

rotary valve @\ inat Beedidpieriingutudratafeutrieshiiiaugd the first filter 60. For example,

the rotary valve stem 66 may be disposed such that the first valve inlet 214 is
aligned with the input passage 154, and the first valve outlet 218 is aligned with
the intersection of the rotary valve bore 152 and the first filter inlet 156. In this
first filter position, the second valve inlet 216 is rotated 90 degrees past the input
passage 154 and, thus, does not receive the circulating lubricating fluid.
Similarly, the second valve outlet 220 is rotated such that it does not align with
the intersection of the rotary valve bore 152 and the second filter inlet 158, but is,
instead, rotated such that the second valve outlet 220 terminates and seals
against the wall of the rotary valve bore 152. Accordingly, in the first filter
position, lubricating fluid that is routed into the input passage 154 (e.g., via the
return line 62) will be routed into the primary valve bore 212 via the first valve
inlet 214, and the lubricating fluid is discharged from the primary valve bore 212
via the first valve outlet 218. Subsequent to exiting the first valve outlet 218, the
lubricating fluid is routed into the first filter 60 via the first filter inlet 156. The
lubricating fluid may, then, exit the filter 60 via the first filter outlet 160, and may
be distributed to the system 10 via the exit passages 164.

[0050] In a second filter stage or position, the rotary valve 66 may be
positioned such that the lubricating fluid is circulated through the second filter 68.
For example, the rotary valve 66 may be disposed such that the second valve



19 inlet 216 is aligned with the input passage 154, and the second valve outlet 220 is aligned with the
intersection of the rotary valve bore 152 and the second filter inlet 158. In this embodiment, the first
valve inlet 2% 20p3EH¥D0 degrees past the input passage 154 and, thus, IcEE 7808868198 the
circulating lubricating fluid. Similarly, the first valve qutlet 218 is rotated such that it does not align with
the an intersection of the rotary valve bore 152 and the first filter inlet 156, but is, instead, rotated such
that the first valve outlet 218 terminates and seals against the wall of the rotary valve bore 152.
Accordinglinlat MSemmﬁdenimﬂitmmdubrjaaﬁagélmMrwndbtmeeddnm vatveputipbggage 154 (e.g.,

via the return Ine §) ted nto the va ve bhor 2 Vi nd valve 216, and the
lubricatin f?u?d% %&Nn % it %Sﬁ%'%)rl ?h va v%% ﬁ’fl O\yﬁﬁgf 8 vavan ouﬁ?zzo

g ary
Subsequerilist eﬁﬁngrthhlsmnbddlmeetommmmah@Imﬂ)eilcaﬂlngilmwbed(ﬁmemblgrtedia@aetond filter

68 via the second filter inlet 158, The, | rlcat f|UI eX|tt e secpnd. f||t %ﬁl the first
second fllt(?r1 outr%lt'tl%a SAd m?a%zlbe Lhf')u’teé’ % eé?/g e\r/r??%ev%tr ea(ta>r<] %%%%%e 8Other

embodime &isniteyyintlediesavainerobdeb? valierptaitid rss aeim dhidt et sl desr reodaaliphe wiible tlodary valve 66

and the valve block 64Wu|o¥ﬁﬁe onil f| urvea Ves%f trt%er @Egrl‘laeﬁhp‘?fm the j%P?Bg 1‘bteE gosnlon a third

filter posmon ena low simutlaneou oug ers R foutth filter position
bypassing instieditterstétedral 68 tbatiioe adﬁiwaheé puﬁmbﬂ*s&‘d;eunmaﬁremar&k&haisf%&mﬁy further

examplet e|l\JAlI)£|F8 esr%% thaff, (ie %fve g{wﬁf’% othe d&ﬁéﬁY‘ﬁé’F ma include an

addltlonall et and outlet, Suc |ng eva 5 th p05| ion Pout es he lubrication
fluid throudblhieatnngl mmmmemmme:mmam ihticotissesyestead (pay. ivtduide vationdinses including

those disciesiod PIGHIEN LSRRI 0B BSEIOSPY XS0 A B B9y sl when 2

filter 60 an |s remove y, one em odlment a method of use may
include emibleyidyitadingdigpidl Isalhtmﬁar@edw‘/mmﬂmd floméyrvave bOIBé?ﬂlﬁeraﬁbe)sﬁmwdlle itis

removed fr\9 @85‘[ éé%@é)rll(zsp%%(gqﬂgml% g;(et Qg Hgdigb%lg%\gg ﬁbt@%l he handle 226 ef

the rotary va amoun egrees o preven e lubricating fluid
from enterlh@lﬂmaﬁmgtﬂlweirlsmmﬂddtMG tttecaeeartdéllﬂlemﬁ8f\ﬂaethﬂaaeaung fliet intetth&&econd filter

68. Next, t%%@ﬂ%ﬂ@@lﬁm\é&%nﬁ%n dﬁ? %_ESEH'?ﬁEe‘?%é: Hgﬁ]fﬁf’g&% tf”e\érew”‘ the

integral valve sired o r example | e lubricating
fluid be cw@!ﬂﬂ@d G&anghnilay ﬁl@tduwetbﬂwdﬁe mmamawmatﬂwmemmmmm @de opposite

direction 90,068/ RS find RS RV AR PRIV 15 LA lypecaieg i inco the

first filter 6 thus prevent lu catlon owing into the secon However, if it is
desired thaxammanﬂa@ungtamd/@kyeuﬁ@mddhamadgh ecleGdnudiitbe s iguiad o2 fdemay remain

in the rotatgel pARIION. SHEIN AL A Gon NP RGBSR I AHGP She 6 Wbl FdPos2IFIG. 5

includes a epicting an exemplary e
flow simultaneously through both filters 60 and 68, a fourth filter position

bypassing both filters 60 and 68, and/or additional positions for one or more other
filters. By further example, the lubrication system 18 may include a third filter,
and the rotary valve 66 may include an additional inlet and outlet, such that
rotating the valve stem 66 to a third position routes the lubrication fluid through
the third filter.

[0051] The illustrated lubrication system may include various uses including
those discussed previously. For example, the disclosed system 10 may be
particularly useful when a filter 60 and/or 68 is removed (e.g., replaced).
Accordingly, one embodiment of a method of use may include employing the
integral valve 58 to divert fluid flow from one of the filters 60 or 68 while it is
removed from the system 10. For example, the method may include, first,
rotating the handle 226 of the rotary valve stem 66 an appropriate amount (e.g.,



method of manufacturing the lubrication system 18. In the illustrated embodiment, manufacture of the
lubrication system 18 includes forming the valve block 64, forming the valve stem 66, assembling the
valve stem SEx3MHOVHI¢L block 64, and assembling the filters 66 and 68 tPHENRAWSBIFIRG4. The
first step includes forming a gearbox with an integra%| alve block, as depicted at block 300. For
example, the integral valve block 64 may be integrally cast as a protrusion of the gearbox 21. In other
embodiments, the valve block 64 may include a separate component that is formed and subsequently
coupled digttetpabe)tyspeavant fher lakeaicytieagftuiafmpthegEaibgxheitirshidgrabledreblock (block
300) may include forming the gearbox 21 configured tQ accept the valy, .E)Ioc 64, formjng the valve
block 64 s p%?a?&ﬂ"é f g[goejfrl)%\r']vgc’&%%iﬂper 'Bﬂ)%]ggﬂj '(ﬁr'engﬂjag %eecare]gi% X \ shlgﬁ( Q{gtg it is securely
mounted oogbeasysteay 2é ot amie geqll @esting firsd filiecs Mobimally cée sydestaotiaigyeduce or
eliminate varjous gxtatnal andte leading between (e, valve bloclo e anddne,systgm 40, For
example, an Smbodimen may Inciute 8xct Ing air RerAal ordlite Wrirbm ey V€, including the
line 62. Thissdesealileethaett2 fobyidaingdyrial be itiecuddvediibakugh. tRexir shittera®Ofdicturing process
may include machining the, integral valy. as depicted,at block 302 For example, an
emiocime P S e e RSB R o an B e 21
passages (eagk thetsobaiginellype sitiom | B2 diher fittes fidetol B& dubdrita@np d Ediirdoaedisst 64, and the
like). Furthgy, t ethogd includes farming th ar lve.stem..a ict t bl . For
example, aﬁﬁgﬁnﬁ%‘%{ﬁ?éﬁl%aé ﬁjﬁ‘f urﬁemrwﬁé ?ﬁ’.ﬁ%ﬁﬂ%é }r/@t'}ér{ﬁ\)/gwg Isaégn?%% éergolcr%na8 tﬁ%%fgs ock.
Machining Haweareh) deitfoe ey ¢okt hataityevialvedadidy 2007 thes diveitafidl thnolgbahésexdleds 218 and
220, the vajye seal seal, 228 98G5, EUTnG e bandle 226 mAX be AsspRbled (o the handie
protrusion . Subsequently, the method may Include disposing the rotary valve'in the integral valve
block, as depitiedest iol@iic3d6e Fuoeginipdesdtendtéiierée 66 may be slid into the rotary valve bore
152 and secured via attachment of the valve stem flange 82. Further, the method may include coupling
the filters t§0@@2lalvertinck 64 idesdp itoue hatidepistiBgRo exaimplalyoerkashiveintdhtemay include

coupling thﬁgl@{ t %FWﬁa‘@Y%@ﬁ%@ﬁeviB#@%{@ﬂ%g?eM W4l B8 ARPRGaRfat other methods are

contemplate e exemp hod o example the sequence of blocks 302 and 304 or

blocks 306@6_@@@%@@%@@@ of @@I@m%@mamj@m mgmpdﬁaé%ﬁé@mﬁewﬂw@ system
10, the 'Ubﬂii?él?t%@%ﬁ‘?ﬂ?n@ P SN 662 2 Hereaia! é&f%ea@%“m%ui minimum

temperatures expefienced Dy the components due to the Reating of the lubricating . In other

words, as tpleey&enand @wmb&nm@eem@a%rar& ﬁ?etmmﬁ;dﬁh@fmftgma_ﬁ-riér@%ﬁéﬁtthus, heat the
valve b'oc‘%{%"pa}ﬂéﬁ%é’%\fﬁ]ﬂgﬁ BBaft W lline APRIRGRLPYa g Hiiciialiondn gmpstaiyaimay cause

each of the components to expand and/or contract. The amount of expansion and/or contraction

experiencedBy EitesamplsdneiintRaialaifl\ehBlaekeri saay apdniearalieptsr #ctmal expansion of
the materia] ee Lo RfTh G SABELBENL Bfe [ RARSSRISADRABEAIR &8 Jeraed-fram materials with

different coefficients of thermal expansion, each of the components may expand at a different rate,

Iead_ing to @Eﬁ@ﬁ@rﬁwﬁﬁj’ﬁa{ﬁw&@ﬁgﬂ%,i%fqm iﬁlt@ﬁéﬂﬂﬁf@b{ ﬂ\%@m@ilﬂﬁ%)’prqvide for
efficient ang ieabie ehe IR SRR TLAEIRIEEBR MERTH BRI BIS forming the
valve block 64, and the rotary valve stem 66 froma material with similar thermo-mechanical properties

(e.g., coefflElests 2/ andainstpdadrini b A I8aER0 M LIneOaHBH EhENRCRPY VA 64 and the
valve 22 sm@@@wrmg%fgwww 645UBIRr eldenHert SpRhy At @R miklei another

embodiment, the valve block 64 and the valve stem 66 may both be formed from an aluminum material

having the @868 Y0ICsIRf AecRcRhtSWHBANAI S RESHERN MOVsIRE Rt SYBEAIMdnts of the
integral valygh8ABg HIGH¥R9LANG Mitect mounting can substantially reduce or eliminate

various external conduits leading between the valve block 64 and the system 10.
For example, an embodiment may include excluding all external conduits to/from
the valve, including the line 62. Thus, even the line 62 may be integral to the
valve block 64. Next, the manufacturing process may include machining the
integral valve block, as depicted at block 302. For example, an embodiment may
include machining the faces of the valve block (e.g., the front face 98) and



block 64 may be suited for applications in addition to compressor systems 10. For example,
embodiments may include providing the integral valve 58 coupled to and/or integral with a
compressioWVRAMBAIEEY., diesel) engine, a spark ignition (e.g., internal ga®€bHBIEOI CAgine, a
gas turbine engine, or other devices that may genetgly include circulating a lubricating fluid. Further,
these devices may be used in various other industries, such as in the oil and gas industry that includes
offshore platforms, wellheads, and other systems that support the extraction of natural resources from
a mineral rpaspaged(03h] \tYikeilothey insibormag delsesiteptiblettolEiand mig]itlvatgis and

alternative forms ific e diments have been shown ay of example in the drawings and
nave been LIRS HHa0R et IR HONEUER. SR B S o T HGR Von s mot
intended tovhlvdirsited, tas e patedudatiock S 6 clbee éxRetbler, dheembadime g toagoirel udle

modifications uivalents, and alternatives falling within the spirit and scope of the.inyention as
e Rroales dalingithin fhespit ad scep )

defined by rtrﬁaeC (')r\]lgingearpop%%\é%\é A I@Igat[]kAS sst em, comprr]' inmga}y InCau%eachine block

comprisingféeating $heordtg oy ad vesopgy & 100 teg metsHind emd 2416 hie wititiets 20Breating fluid,
wherein the machine block includ integral valye block configured to e the |ubricating fluid
tntough a BED T G KR LEE e B e B RS bt HEadS R B81e the tbricating
fluid througtstearddedrid fhiehamtieuptbifsiirfiRed. abdlasdeasndiye theidnedissdgaaxieddsidirectly from

the block t‘@i@jﬁoﬁheﬁg{ﬁ‘é"r%%er P\'/%?\’fevvlﬂ%tiﬁfﬁ’%%ﬁt%éﬁ% %‘?89%“31%2& .8t8&sé?@§ék0$g§‘. L, wherein
the integral'valve block comprises an integral fldid passage 1n fluid communication with Tubricating
regions of fher eeamiple cthapoteaytgalve 66 may be slid into the rotary valve bore 152 and

secured via attachment of the valve stem flange 82. Further, the method may

include coupling the filters to the valve block 64, as depicted at block 308. For

example, one embodiment may include coupling the filter to the valve block 64

via the flange 92. It will be appreciated that other methods are contemplated by

the exemplary method of FIG. 5. For example the sequence of blocks 302 and

304 or blocks 306 and 308 may be reversed or generally rearranged.

[0053] During operation of the system 10, the lubrication system 18 may
experience a significant differential in the maximum and minimum temperatures
experienced by the components due to the heating of the lubricating fluid. In
other words, as the system 10 operates, the temperature of the lubricating fluid
may rise and, thus, heat the valve block 64 and the valve stem 66. As will be
appreciated, the fluctuation in temperature may cause each of the components to
expand and/or contract. The amount of expansion and/or contraction
experienced by each component is generally characterized by the coefficient of
thermal expansion of the material used to form the component. Thus, if adjacent
components are formed from materials with different coefficients of thermal
expansion, each of the components may expand at a different rate, leading to
gaps forming between components, or increased interferences. Accordingly, to
provide for efficient and reliable operation of the system 10, certain embodiments
may also include forming the valve block 64, and the rotary valve stem 66 from a
material with similar thermo-mechanical properties (e.g., coefficients of thermal
expansion). Forinstance, in one embodiment, the valve block 64 and the valve



3. The system of claim 1, wherein the integral valve block comprises a valve receptacle configured to
receive a movable valve at least substantially within the valve block. 4. The system of claim 1,
comprising ¥ MK/ VIV disposed at least substantially within the integral YAV&B18e%06879Phe system
of claim 4, wherein the rotary valve is configured toggtate between a plurality of filter positions having
different configurations of filters being enabled and disabled. 6. The system of claim 4, wherein the
rotary valve comprises a handle configured to enable rotation of the rotary valve. 7. The system of
claim 1, Wtﬂeeinaﬂeria;egmlh\tﬂ%@lmd(fmmmisiasilﬁlrsommca)ImtéMemhiﬂerm firStraHmH;econd filter
outlets, and a valye rece le coupled t |rs nd f|| er |nIets stem of claim
1, wherein 'he rﬁgc%rr?e 3 gc %% e\éaav I f a c%n?C ssgr s%/g 8m n??ig 0 tePéFf of claim 1,
wherein thﬁ)mnaedmemlaMommsesrmmaIbhmvlagﬂomsmmmesﬁar cm)qaftﬁlmpntstcﬁnsmission, a

control, or icom ination thereof.
mal expansion.

[0054] Further, embodiments of the integral valve 58 and the integral valve
block 64 may be suited for applications in addition to compressor systems 10.
For example, embodiments may include providing the integral valve 58 coupled
to and/or integral with a compression ignition (e.g., diesel) engine, a spark
ignition (e.g., internal gas combustion) engine, a gas turbine engine, or other
devices that may generally include circulating a lubricating fluid. Further, these
devices may be used in various other industries, such as in the oil and gas
industry that includes offshore platforms, wellheads, and other systems that

support the extraction of natural resources from a mineral reservoir.

[0055] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following appended claims.



10. The system of claim 1, wherein the machine block is coupled to a platform, a subsea tree, a wellhead,
a well, a mineral reservoir, or a combination thereof, of a natural resource system. 11. The system of
claim 1, comprising a vehicle having the machine blogk. 12. A system, comprising: a rotary lubricant
valve comprising a lengthwise bore and a plurality of intersecting passages coupled to the lengthwise
bore, whereig thg pptersecting passages are disposed at two or more axial positions along the lengthwise
bore, the rotary lubricant valve is configured to rotate the intersecting passages in and out of alignment
with a plurality of filters, the rotary lubricant valve is configured to bypass a first filter while enabling
circulation thyough A§§g@ﬁ¢ éﬂﬁﬂb the rotary lubricant valve is configured to bypass the second filter
while enabling circulation through the first filter. 13. The system of claim 12, wherein the intersecting

passages compriseta &b g %l‘étc%{ﬁﬁgﬁ\?&v@%f@t conigLERt JAGSYRARRI o IRMING AMGHUNSystem of

claim 13, Whﬁmﬁbﬂﬁ’lﬂ@iﬁiﬁﬁﬁt@%Bﬁéﬁﬁﬁ@ﬁﬂgmnW@i‘%sﬂféoﬁﬂdfﬂi#ﬂ[ﬂ@& ridfLithe Wbiigagiamay be
routed into the lengthwise bore mutug{l»lg exclusively via the first valve inlet and the second valve inlet. 25

15. The systétVBRAR&i T fitreddmranie disknicating slid ey e e dirhdilengriinst pesePRtlitually
exclusively vigiéhetfestriadirgl Qrlles ametine seriflialve eolietthe lubricating fluid through the

second filter without the first filter, and at least one fluid passage extends directly from

the block to the integral valve block without any external conduit.

2. The system of claim 1, wherein the integral valve block comprises an integral
fluid passage in fluid communication with lubricating regions of the machine

components.

3. The system of claim 1, wherein the integral valve block comprises a valve
receptacle configured to receive a movable valve at least substantially within the valve
block.

4, The system of claim 1, comprising a rotary valve disposed at least substantially

within the integral valve block.

5. The system of claim 4, wherein the rotary valve is configured to rotate between a
plurality of filter positions having different configurations of filters being enabled and
disabled.

6. The system of claim 4, wherein the rotary valve comprises a handle configured to

enable rotation of the rotary valve.

7. The system of claim 1, wherein the integral valve block comprises first and
second filter inlets, first and second filter outlets, and a valve receptacle coupled to the

first and second filter inlets.



16. The system of claim 13, wherein the first and second valve outlets are disposed at different angular
positions and at different axial positions along the rotary lubricant valve. 17. The system of claim 16,
wherein the intersecting passages comprise a seconyg valve inlet, and the first and second valve inlets are
disposed at different angular positions and generally the same axial position along the rotary lubricant
valve. 18. The system of claim 16, wherein the first valve inlet and the second valve outlet are at the
same angular position, and the second valve inlet and the first valve outlet are at diametrically opposite
angular posifions. 188 THYSBYsHCHIBlain Whetm BtsimpehingvBlefsckampiisgstfe ey Hikicant valve,
wherein the y@,lwgréggg(s'g;@gmfigured to couple directly to a machine block. 20. The system claim 19,
comprising a one-piece block having both the valve block and the machine block integrated together. 21.
A method of manufacture, comprising: providing a valve block integral with a rotary machine; and

disposing a mtary valéejatthe yedyahiackHehehatie thRdeta %mw&ﬁm@@%%aalmwt,w\m&pre and a
plurality of intersecting passages coupled to the lengthwise bore, the intersecting passages are disposed

at two or mo?éz%mpafleﬁﬁgi’tﬁ)ﬁgrﬁﬂnﬁdrﬂﬁ@%?ﬂﬂﬁ\v\ﬁs@%%,%{r?ocmi%iﬂfbﬂ?%%‘?fr valve is configured to

rotate the intersecting passages in and out of alignment with passages leading to first and second filters

to switch between routing of a lubricating fluid tq the first filter and the second filter.
10.  The system of claim I, wherein the machine block is coupled to a platform, a

subsea tree, a wellhead, a well, a mineral reservoir, or a combination thereof, of a natural

resource system.
11.  The system of claim 1, comprising a vehicle having the machine block.

12. A system, comprising:

a rotary lubricant valve comprising a lengthwise bore and a plurality of
intersecting passages coupled to the lengthwise bore, wherein the intersecting passages
are disposed at two or more axial positions along the lengthwise bore, the rotary lubricant
valve is configured to rotate the intersecting passages in and out of alignment with a
plurality of filters, the rotary lubricant valve is configured to bypass a first filter while
enabling circulation through a second filter, and the rotary lubricant valve is configured

to bypass the second filter while enabling circulation through the first filter.

13.  The system of claim 12, wherein the intersecting passages comprise a first valve

inlet, a first valve outlet, and a second valve outlet.

14.  The system of claim 13, wherein the intersecting passages comprise a second
valve inlet, and the lubricant may be routed into the lengthwise bore mutually exclusively

via the first valve inlet and the second valve inlet.



26 22. A method of operation, comprising: switching circulation of a lubricant between a first filter and
a second filter in response to an angular position of a rotary valve disposed in a valve block integral to a

machine block having moving components lubricateggoy the lubricant, wherein the rotary valve comprises
a lengthwise bore and a plurality of intersecting passages coupled to the lengthwise bore, the intersecting

passages aresdispoggd VR %_ﬂ“&é‘i’n@xi@, p@_/ﬂéi‘éﬂ’ﬁ m@nmﬂméﬁﬂqﬂw% be@teﬁ”Gdh%foiﬁéy VaW? is
configured to rotate the intersecting passages in and out of alignment with passages leading to the first

and second HREGEWisS Baie MEtHRIEXRRIVEY, Wikefah WHiteRiNg OrEgiationh Hmisaead Malkally

exclusively rgydigig the lubricant through the first filter without the second filter and, alternatively, routing
the lubricant through the second filter without the first filter. 24. The system of claim 1, comprising a
one-piece block having both the integral valve block and the machine block. 25. The system of claim 1,

comprising a govalpie:\sghterdlispenad wthimadareofiteaniegtahvalus blogietv R aigphrdmevable valve
comprises a lengthwise bore and a plurality of intersecting passages coupled to the lengthwise bore, the

intersecting PHELEGESWY PRUEANS: A & AIHREERLI AKFO RFSH B A REeten fRIRNs4BERNENd the

movable valygjig configured to move within the bore to move the intersecting passages in and out of
alignment with filter passages. 26. The system of claim 25, wherein the movable valve is a rotatable
valve. 27. The system of claim 1, wherein the integral valve block is configured to selectively enable at

least three floy configelrgtigns, oncdudinat 6l iehBesnomy thierdadtite fHsiabisrcdimistidevd @apiarough the
second filter, and flujd flow simultaneously through hoth the first and second filters. 28. A system,
comprising: valve Inlet, and the first and”second™ valve inlets are disposed at different angular

positions and generally the same axial position along the rotary lubricant valve.

18.  The system of claim 16, wherein the first valve inlet and the second valve outlet
are at the same angular position, and the second valve inlet and the first valve outlet are at

diametrically opposite angular positions.

19.  The system of claim 12, comprising a valve block having the rotary lubricant

valve, wherein the valve block is configured to couple directly to a machine block.

20. The system claim 19, comprising a one-piece block having both the valve block

and the machine block integrated together.

21. A method of manufacture, comprising:

providing a valve block integral with a rotary machine; and

disposing a rotary valve in the valve block, wherein the rotary valve comprises a
lengthwise bore and a plurality of intersecting passages coupled to the lengthwise bore,
the intersecting passages are disposed at two or more axial positions along the lengthwise
bore, and rotating the rotary valve is configured to rotate the intersecting passages in and
out of alignment with passages leading to first and second filters to switch between

routing of a lubricating fluid to the first filter and the second filter.



27 a compressor; and a valve block coupled to the compressor, wherein the valve block is configured
to selectively route a lubricating fluid through a plurality of filters and the compressor, and the valve block
comprises: a first filter passage configured to circulajg the lubricating fluid through a first filter; a

second filter passage configured to circulate the lubricating fluid through a second filter; and a valve bore

coupled to the first AnAcR6Q0H dhaaitas@assiang:  a rotary lubricant valve disposed in the valve bore,
wherein the rotary lubricant valve comprises a lengthwise bore and a IuragB/ of intersecting passages

coupled to the lengtMAIRESL R aHat AR Pfek dHer I5a85 AgRKesRead fdisb St B AR RoteRrtE Bl Positions
along the lengipuise t0sR nadIHHeaY bPEIGBRIY AR dSdiopatRbI eVt BIYakVRRGFE! th Selectively
enable and disable circulation of the lubricating fluid thrqug{h the first and second filters.

machine block having moving components lubricated by the lubricant, wherein the rotary

valve comprises a lengthwise bore and a plurality of intersecting passages coupled to the

lengthwise bore, the intersecting passages are disposed at two or more axial positions

along the lengthwise bore, and the rotary valve is configured to rotate the intersecting

passages in and out of alignment with passages leading to the first and second filters.

23.  The method of claim 22, wherein switching circulation comprises mutually
exclusively routing the lubricant through the first filter without the second filter and,
alternatively, routing the lubricant through the second filter without the first filter.

24.  The system of claim 1, comprising a one-piece block having both the integral

valve block and the machine block.

25.  The system of claim 1, comprising a movable valve disposed within a bore of the
integral valve block, wherein the movable valve comprises a lengthwise bore and a
plurality of intersecting passages coupled to the lengthwise bore, the intersecting
passages are disposed at two or more axial positions along the lengthwise bore, and the
movable valve is configured to move within the bore to move the intersecting passages in

and out of alignment with filter passages.

26. The system of claim 25, wherein the movable valve is a rotatable valve.

27.  The system of claim 1, wherein the integral valve block is configured to
selectively enable at least three flow configurations, including: fluid flow only through
the first filter, fluid flow only through the second filter, and fluid flow simultaneously

through both the first and second filters.

28. A system, comprising:



29.A system, comprising: a valve assembly, comprising: a valve block configured to selectively
route a fluid through a plurality of filters, wherein the valve block comprises a first filter passage
configured to circulate the fluid through a first filter, @gecond filter passage configured to circulate the fluid
through a second filter, and a valve bore coupled to the first and second filter passages; and a
rotary valve disposgadmpigsyalvenaore, wherein the rotary valve comprises a lengthwise bore and a
plurality of intersecting passages coupled to the lengthwise bore, the intersecting passages are disposed

at two or more axiaf FORARMCKIGRIPIRE TR AMRIRATBRIBRSAL, wharei a8 MpRleck otatiErGHtAn the valve
bore to selegieiienakiatand chisrbimgi ru@ e Qftiheliusl ithrepahdnreafitstrneb aprend iliats.

the valve block comprises:

a first filter passage configured to circulate the lubricating fluid through a
first filter;

a second filter passage configured to circulate the lubricating fluid through
a second filter; and

a valve bore coupled to the first and second filter passages; and

a rotary lubricant valve disposed in the valve bore, wherein the rotary lubricant

valve comprises a lengthwise bore and a plurality of intersecting passages coupled to the
lengthwise bore, the intersecting passages are disposed at two or more axial positions
along the lengthwise bore, and the rotary lubricant valve is rotatable within the valve bore
to selectively enable and disable circulation of the lubricating fluid through the first and

second filters.

29. A system, comprising:
a valve assembly, comprising:

a valve block configured to selectively route a fluid through a plurality of
filters, wherein the valve block comprises a first filter passage configured to circulate the
fluid through a first filter, a second filter passage configured to circulate the fluid through
a second filter, and a valve bore coupled to the first and second filter passages; and

a rotary valve disposed in the valve bore, wherein the rotary valve
comprises a lengthwise bore and a plurality of intersecting passages coupled to the
lengthwise bore, the intersecting passages are disposed at two or more axial positions
along the lengthwise bore, and the rotary valve is rotatable within the valve bore to

selectively enable and disable circulation of the fluid through the first and second filters.



