10

15

20

25

WO 20081045244PCT/ US2007/ 021183 COVPRESSOR SYSTEM AND
FRAVE FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates generally to conpression systens.
WBh6isnas244 PArticularly, the present inventi opc¥ed88R51183
to a novel conmpressor frame for such 5systens.
BACKGROUND [ 0002] This section is intended to introduce
the reader to various aspects of art that may be
rel ated to VEGOMRRESSPECS¥ESDEMANRDHRAMBt i nventi on,
whi ch are described and/or 10cl ai ned bel ow. This
di scussion is believed to be hel pful in providing the
reader with background information to facilitate a
FIELbeOFeTHEIN\ERTRONI ng of the various aspects of the
present invention. Accordingly, it should be

de tood that these statenments are to he read |
[0008h; < The grasentienian wlatesinpraralio GomAssYen systems. More

partlELQQ@y?’]tﬁé phddeht RO RfHied B nd\ BbRbredasr Mahe Fod2a
array of uses in industrial and 15comrerci al

Syste{Bpl i cati ons. For instance, natural gas may be used to
provi de power to a range of vehicles, to heat hones
during winter, and to operate various consumner
appl i ances, such as ovens or clothes dryers. Further,

as may be used to generate electricity for

BAC&%#&ﬁB’Hgi on over a power grid, and may be used in the

manuf acture of an array of products and material s,

[oooepcl Wdis@cﬂbuﬁ&&nte&ﬂe@ io m&bduc&i m&trieQ@er tdQafious sy of art that

[0004] 1 n order to he de nd f t.ural gas,.
may@&fﬁ%ﬂ?‘ﬁ? Y?ég?“é,ﬁéﬂ rﬁ’?? :‘R"e& ﬁ’i’ah ats Freciped and/or
claim &S BAb®E ST rﬁ?@@nfs@ﬁsnﬁ\ |fs %lle@@tb?b@thékﬁul lﬂWoxinduﬁgmfetaU@anh

nat ur al gas. be appreciated that natural gas

bacheawsﬂénfgr@au%@ f@pﬂimt%mbeft%w&erst.aﬁdm.oé theyaious wépg%tg of
the ;sreyerhﬁnmft.eﬁr REcdrRindfy, RahblRNRAChRRStoo®that ite¥e R4 tEFRhts are

to be read in this light, and not as admissions of prior art.

[0003] As will be appreciated, natural gas has a wide array of uses in industrial and
commercial applications. For instance, natural gas may be used to provide power to a
range of vehicles, to heat homes during winter, and to operate various consumer
appliances, such as ovens or clothes dryers. Further, natural gas may be used to
generate electricity for distribution over a power grid, and may be used in the
manufacture of an array of products and materials, including glass, steel, and plastics,
for example.

[0004] In order to meet the demand for natural gas, companies may spend a
significant amount of time and resources searching for, extracting, and transporting
natural gas. It will be appreciated that natural gas may be produced from oil fields, in
which case the gas may be referred to as casinghead gas, or from natural gas fields.
As may also be appreciated, transportation of such natural gas, such as through a
pipeline from the production site to a consumer, is often facilitated by compression of
the gas via a compressor.
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25As may al so be appreciated, transportation of such
natural gas, such as through a pipeline fromthe
production site to a consuner, is often facilitated by

ﬁqg@ﬁﬁ%ﬁj‘pn of the gas via a conpressor. 11 JO}Hobd7021183
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[0005] One common type of compressor for such applications is the reciprocating
compressor. Such reciprocating compressors are positive-displacement devices that
generally utilize a crankshaft that is coupled to pistons, via connecting rods and
croésheads, to reciprocally drive the pistons and compress a fluid within an attached
cylinder. Reciprocating compressors typically include a frame that houses various
internal components, such as the crankshaft. In one common type of reciprocating
compressor, crosshead guides are coupled between compression cylinders and the
frame, and may cooperate with the crankshaft to induce linear motion of the

crossheads.

[0006] Operation of the reciprocating compressor results in a number of forces that
are exerted on the compressor frame and the crosshead guides, including torque,
coupled moments, unbalanced forces, and reciprocating loads. In order to
compensate for such forces, the frames, the crosshead guides, and bolts for
connecting the crosshead guideé to a frame are often designed with additional size
and weight. As will be appreciated, such designs result in higher manufacturing costs
ahd increased installation difficulty.

[0007] There is a need, therefore, for a reciprocating compressor exhibiting
increased stiffness of the frame and crosshead supports, while reducing the size and

manufacturing costs associated with such a compressor.

SUMMARY

[0008] Certain aspects commensurate in scope with the originally claimed
invention are set forth below. It should be understood that these aspects are
presented merely to provide the reader with a brief summary of certain forms the
invention might take and that these aspects are not intended to limit the scope of the

invention. Indeed, the invention may encompass a variety of aspects that may not be
set forth below.

[0009] Embodiments of the present invention generally relate to a novel
reciprocating compressor frame. In certain embodiments, an exemplary compressor

frame includes one or more crosshead guides extending from a central body. The
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WD 2008/ 045244PCT/ US2007/ 021183 [ 0005] One common type

of conpressor for such applications is the

reci procating conpressor. Such reciprocating

Vﬁ?ﬁﬁ&ﬁﬁﬁars are positive-displacement devi cesfidborn211s3

generally utilize a crankshaft that is coupled to

pi stons, via connecting rods and crossheads, to

reciprocally drive the pistons and conpress a fluid
crosshieiadiguides may be erdheaciptegraligrwithRbe icentyaididdygor may be discrete

comGPRIR G e ieaar Boefc FOaE: e dilietiar

embddimRRAE tite EmtFal bisP isodubsemitinnpeAint neal op BRIrelssHped.
bet ween compr essi on

.crosshead gui des are coupl e
Add't&?ﬂqﬁ'ﬁo‘gl@@‘ H@F%'Yu SOF‘Péﬁ?éPP%ﬁ'a‘e e @Wﬁ?@tmqlﬁdqs{@e or
mored BAbbligue s!uﬂgéﬁ?trh&t[]%’%%){f@ﬁdirﬁlj‘b;&@(;’éh% &b&HER8Rde and

10& oo(g] Operation of the reciprocati ng conpr essor
the ceatrall hogly; The anglasksupportrsdiuctses aafangedhe siiffnasg obthe he

cros&%[?gﬁcﬁé’froﬁ\rvgg&ng% i Gih %ﬁhﬁ@rﬁzgggl dRs weh?&%{j&iﬁécﬂgns.

torque, couple nts, unbal anced forces, a o
Furthescthprangte atwhicho tese suppoit glsuctuescsenpeasigdendobe yaridd in
. ] I . ; e . .
it S8 Begt 030 ATRE08 IR 1 P30 300 A one
dimepsioeni.elethieghoeidoniat br weafticalj wittatespegtdo 1Banthenei ght . As
wi |l be appreciated, such designs result in higher

100157 UBH0 Y 1R R 5L EREA JBRE FA LA, glaton to

ereis a nee eéreflore; for a
various @speds af thegpresemiriegstion e Xbitbet featyresoiagasedbe incorporated in
stiffness q ne ang crosshe

th d whi | .
tnesg Yhlid i ahells 49 Gal L PSR n e nORR A SR RRO bR el exist
individually stinhargy coomtpnatisor Fo2iastBbb@/ARYiol§ G4 esdiszussed below in
B35 o8 o AV i e PRt S oRoh it any of
the dbosleldekontskd dsplecishsfiRe prisent BvaitR nIEse ot B tnyRlombindten.

e the reader with a brief summar

provi ds [ of certain
Aga'goﬁ%ﬁé” Iehaummary, prsseried ahoyRds Wéﬁ{@eﬁﬁd"%‘ﬁéﬁf"t'ﬁé'é%the reader

with B8ER&IAaSpAES aRE lcohttixeeiaHe bfedehtiintehtish AR liRltalidlfto the
i nvention. Indeed, the invention nay enconpass a

claimegd suhjsct hatiegpect s that nmay not be set forth bel ow.
[ 0009] Enbodi nents of the present invention generally
relate to a novel

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts
throughout the drawings, wherein:

[0012] FIG. 1 is a perspective view of a reciprocating compressor including an
exemplary frame constructed in accordance with one embodiment of the present
invention;
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reci procating conpressor frane. In certain
enbodi nents, an exenplary conpressor 30 frane incl udes
one or nore crosshead gui des extending froma centra
Vﬂ??dgsmig*z‘ﬁ WO 2008/ 045244PCT/ US2007/ 021183 cpO565H87%21183
Ides may be formed integrally with the central body,
or may be discrete conponents that are coupled to the
central body. Further, in at |east one enbodi nent, the
[001@bnt Fi3. Disap aX@lgm%tmlomllvyevcm tha@xewlangcompressor of FIG.
I e ressor
IS RSARECmECH ks AL ol meheBof F RN GRS 01
embodmmmloﬁme;xmnnmnnmenmmctures ext endi ng between a
crosshead gui de and the central body. The angl ed

pp L . en ff :
10013} DRI SRR g VA 6inb s bl AP ifme of FiG. 1,
illustrating zaribad starclurabfdaturas oflinedrime isacdorddnizerwitht dvee @émpbdiment
fthat vvhig t hese support structures are oriented may be
ofthG RFFSEGT I'NeRF Y er ent enbodi ments, to adjust the
relative stiffness of the cr osshead gui de in one

[0015Ddi RERQA s front@levatibealvisw aDthieadxeotplarg fliameaprovidiet n FIG. 3;
respect to the other. [0010] Vari ous refinenents of the

| atj ' .
0o1§ESLEIES AU Y RV TN HhTh o P 68) T, L EPULSHBpo
the vaheos bteuatumbfqmjras eflitherfrarhe feaccardance vatpertd smasdivenk of the

reSTt}ese rlefl nepents and additional features may exi st
P ?%d?\(ﬁrﬁﬁﬁi?)ﬂm I n any conbi nati on. For instance,
vari ous features discussed below in 15relation to one

[0013}) nbi& 6ok sideceleVdtional dewf embeximplatysirarag dbpicted in FIGS. 3-

i ated i.nto t he a descri bed pect
5, ilsPERE ety s At PG G WG el R pseac
guidégaf the fidnte iprdcebraaincewith qheestbdditheabOMAe ipSedat RIVERGLN.
only to famliarize the reader with certain aspects

and contexts of the present invention wthout

l[imtation to the clainmed subject matter. 20 BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0011] These and ot her
DETAHEQPESCRIPPHINOF SRECIINBMBHRIMENTSe present

i nvention wi |l becone better understood when the

[001&]3' | eien nﬁ’&&%hle&‘uﬂc @ﬁ'ﬁﬁg\%nﬁédté’ﬂf {n Nﬁr&ﬁ&]t%?e'ﬂn SURI goce

t he acconpanyil ng ke c arac ers
deSqﬂépd ostomt. Ihidneeffsat tospro@de qu)ghleatdestr@t@namrnm embodiments,

all fe%ﬁé??g%% %thglzl]wg)l&eitgﬁn r?gl G dgg%t | V(i?be tﬁ\é\f\eaPele(‘flf}chgn It
shotdﬂ)heapnracedied tmaamctbedENelepmehhobmw mdhcmhmm irhplefnenkedion, as
in ar@re%%ﬁﬂa nha ?HE% 8n 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 design, fabrication, and manufacture for those of ordinary skill
having the benefit of this disclosure.

[0018]  When introducing elements of various embodiments of the present

invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there are
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WD 2008/ 045244PCT/ US2007/ 021183 [0013]FIG 2 is an
axi al cross-sectional view of the exenplary conpressor
of FIG 1, illustrating internal conponents of the

WO IREAESAr i n accordance with one enbodi nentp@fmgzb@,,021183
present invention; [0014]FIG 3 is a perspective view

of the exenplary conpressor frane of FIG 1,
Sillustrating various structural features of the frane
one pmmatscefrttiaetsenatits.h Toa termsboorinpesing 6 finelbdingr” @ndrhaving™ are

e e 0 |
mer Y8 W PA5L T, i F4PB aBBSRY St s o
the listedeelempnisl doreoeaw, thie uslee:)ffm@l;féboﬂorﬁl"%ox@ "aibdloaﬂv,, and
variat s B toe6 € matfdor ppnyEBBAlaried Ches op gt any particutar
oriergatipcbfmeatompohdits 10present i nvention; and [0017] FI G

6 is side elevational view of the exenplary frane

S si de ;
l°°2§fp' Tiyféng Sors lsohre urdks el CB&@E%S%PPEQ%%M&%F'G

1. |rothegeesdntlytietrbtfearambodimean tikosapieistbr tiackidesa
of the present i nvention. 15 DET AI LED DESCRI PTI ON G:

comefiegBiPRicyINElERR ENAted (8 B 14 of's fiscussgsdipigreater detail
beuoﬁnmahé(?raif ftérhal Py rRReNhal Beaiipdied Within B c@ﬁﬁd‘érh heding

n an effort to provide a conci se description
the feame ﬁéé@%@ﬁ!@GPWEfﬁS§'0naﬂ’flflufdédﬂwweéf'ntﬁﬁ“%@PmﬁreSSOF 10 the

| t
o8 TR e e By BB ok ot ppres
natugl ges o piemevenin athgr gm@hdmmlthﬁe apnerasseat( oy b@scomgnred
and/BPé’ﬁuEHQ'té‘@?&%&%s%‘ihe‘??@\o%” proj ect, numerous

n-specific decisions nust be nade to
achleve t he developers specific goals, such as
[0024}np A raaeRanigal ROWgESaMTEe Bf diived 18nButhuas Ar&agineloseadlectric

mot&oﬁékrb%' LBled 18 'tﬁé‘c@%re\é r?/1dd {9%988 nHéH?]'aﬁg‘S[‘%@\kérQBt &

reov r reclate at suc
variqusdeteiab poponesits and emagmcqowrewm e&tharﬂnhlct wnimn the cylinders

12. 78 '?géflﬂb{}?ancggg% to\gg}séhqnt%?r}/a? rc[')n\?gﬁgr?ts bgs %%9 Iirg for diagnostic

under gn, tabri on, ure
or magteridmos pugioses dopemingsskitheé frame 14 may be provnded and selectively

accessed via removable covers 18. Further, the cylinders 12 may also include valve
assemblies 20 for controlling flow of the fluid through the cylinders 12.

[0022] It will be appreciated that, although the e‘xemplary compressor 10 is
illustrated as a two-throw reciprocating compressor, other compressor configurations
may also employ and benefit from the presently disclosed techniques. For instance,
in other embodiments, the compressor 10 may include a different number of cylinder
throws, such as a four-throw compressor, a six-throw compressor, a couple-free
reciprocating compressor, a screw compressor, or the like. Further, other variations
are also envisaged, including variations in the length of stroke, the operating speed,
and the size, to name but a few.

[0023] A cross-sectional view of the exemplary compressor 10 is provided in FIG.

-2, which illustrates a number of exemplary internal components of the compressor of

FIG. 1. In the presently illustrated embodiment, the frame 14 of the exemplary
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having the benefit of this disclosure. [0019]Wen
i ntroduci ng el enents of various errbodi ment s of the
present invention, the articles "a," "an," "the," and

wé?do?ms@zhe |ntended to nean that there are N@/Uszoowozuss
2008/ 045244PCVs2007/ 021183 one or rmre of the

eI enent S. The ternms "conprising,” "including," and
"“havi ng" are intended to be inclusive and nean that
compreesar 1:@ayclbéeaadloﬂwnahtréltmdumrQODSIHQQZtth@trgetnleeaNMdﬁl@@IS an

mtenSr %63'9 ﬁ\ S‘24 %{Q{rﬁa%’ % 5hﬁtelllr?a€f c8 ohglﬁtstrﬂae)pﬁ’é i&’&ved such as a

VETTALT O
crankgchét Za)rln(txm\emtbm&nent khe cehtms body 22 ety hayeangenerally curved

articul ar rie n of the c nent s.
or oy ate: g SOl £6 "BIRS noyEy s T RE R kpgy 22 may have
otheﬁﬁf&ﬁe@%ﬁi@bnﬂ@mﬁor@nﬁ\fuld@@bdrdarﬁbﬁuthlthelmeédrm tguhaRret| v
| ustrated enbodi rrent t he corrpressor 10 includes a

r of co SSi,on c to_a
l°°2?ﬁ KoRs ety Sas 0 er qbualtiss feczpriah R, Sugebard &iingpe
interioR VEILAR] 2L eNPe e 14810 Be EinBPOIRRIht Whé kiamkshaft 26 is coupled
cylinders 12 and 10 the frane 14 to_enabl e conpression
to crg§shepds 40 i eoMEGHRAITAdR 25 AMLPIES 33r JAEcTOIears 30 are

dlsp&yéd' WERA Srosdhead gias @ﬁb\ﬂﬂl'cm?;’éhera‘llv RxEPORFARS {iY ceHirallBydy 22
be utilized to conpress natural However, in other

and taehitale wenpectionps theplindgesol2 t]?d“ﬁ&?"’@éeséehﬂ Pgln ere
emba&%&‘i tHt 'cbf'né?égsBP 16 HOdes BtC?&rsh%éH 'gqﬁies bQQﬁét] éxtend

Wer source of rlver
genaraly mpendraluiaey ooy oppobie sistes of theagertﬁrel b@dmoetmpusmg »

altho%%ﬂpc{tﬁgrsc% { ét?ra‘u Qg%vélgc? eﬁﬁgé}ﬁ% ena I_%)?ect, glt%d the

ious in rna nponen essi oh of
rotatidnal frictiool owrternrankdheftc?ﬁl is rdeslatetvia e tﬁcamelctlmgatceis 28 to

. S t d
reciTg A g BT Lo Pe T EREE VB0 P oo B BHEESH

the frame 14 may be provi ded and sel ectively accessed
[0025] a PemoiebalBoveo ther sylih8ersFAr arlaeuonflgtheddq receiler 3 fldig fomy

comle e o145 308 PO PR SRRl e
cylindetd 121@na|flpe esdigroegtingabtiorabt thewgdrsslhbedseamm eompression of

..canpr st.rated.a .two-t hrow. s
Aid SR B TS dBrtit LESHF BnS eRo P AU B 85 A Piston 36 i driven
forwacm(r ieg lduaharerySfrcmiy&eﬁirslmoamzcymt@actybmﬁlz; tHer pxmohhm forces

ently disclosed techni sues For jnstance, |[n other

the GG HANRE Syirdss g AreA 8 folTiar By PRE MeBeadhF g saITe of

the MHADARIdigdhafyd VAIGEbS i1 b YEmbIP Qghn@ssmenft;é%petnaa Q(Wallow the
conpressor, a Si X- thrOM/conpre Sor a coup e-f

pressuBzgst fceampTgseashistie s exit the ylindsr ‘Zontfiecision, 36dray fhen stroke
bacllvbé?@ alj\:dJééch%nal %ﬂen‘\a%’ @Heﬂﬂeo in8&&1 ?{tﬁ&gqpé(h ﬁﬁ’é!%lve of the

i ncl u I Ng vari ations engt stroke
valve gepembiyZOsfoeeempeasdiontie tisﬁ same Mmanngreesritbed alb@w
[ 0023] A cross-sectional view of the exenplary

[OOZE?”WA@&%Q& bé%pb?ed?aft@d' 'tFi@ @oh:épé:ésgr 18Qiltbe @P&j@&ed to varlous

| ustrates a nunber of exenplary i1 nternal ‘conponents
forces during eperpliers sueh @b reciprocating loads, torque, coupled moments, and
the like. While partially balancing operation of the compressor, such as staggering the
timing of forward strokes within the crosshead guides, may reduce or compensate for
some of these operating forces and unbalanced loads, some of these forces and

loads may still act on the frame 14. More specifically, these operating forces and the
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FIG 1. In the presently illustrated enbodi nent, the

frame 14 of the exenplary WO

2008/ 045244PCT/ US2007/ 021183 conpressor 10 includes a

hol | ow central body or housing 22 that gener

RIS M0 i nterior volume 24 in which vari opff!s'lj $2007/021183

i nternal conponents may be received, such as a

crankshaft 26. |In one enbodi nent, the central body 22
orientationiaiiee aatgmwmmneowmayi resultoly khiraehdircensicria farced and

shoul d be not ver central
momBgulesthe W SoTrl st Ak inat ek 1R pepiead ofideS 34 and
on th@%‘ir@ﬂb@@yﬂbﬂh@hﬁénﬁ €5 AtcAramy, gy amstrh@@24FI®S. 3-6, the
operation, the driver 16 rotates the crankshaft 26

exenﬁqmr;ycfrare@ 14iinghidest vasiops featyres fralisthRUENG Bichiipwes 2afte
mombfits Wﬁw&g%xg%@@f@ &XEdktiont n‘?ad“dﬂ?d?#t%r@ﬁér fggtukés tﬁgyﬁbfﬁ%té 0

crosshe a connecti ng rods and pins .
instaljatiysdrchonairdenance afitheperyapreasomit cr osshead gui des 34
whi ch general ly extend fromthe central body 22 10and

[002?]2Ci b'hh%h%rlg QB@%‘p’eeﬂ/ gl tﬁdéiéh‘i’;ﬂé@fﬂa%né @Méﬁﬁrovnded in

npr essor In one e nment , he conmpr essor
FIG.i3acThedsame\id roay shiegd @tuna@rsoféaatpmtthema@lh@tegméﬂmg gnd

operE@%S@ﬂb%‘é@ %ééso& éﬁmgfa?ﬁ% rﬁ:@ er A rl]?rﬁl'?r%rr?eem [eludes a

gurations are
pluraditysaf cmemnrmgoéljthatﬁ@cmta}e bece;ﬁspto énteaabdomporents obtheonal

comPERRAT ! b S SRR 30k BB ThEshaddgprce
reduting bnttmﬁ&a‘taaelana@xmemsm assohiatedt witls hedrdaigingdbs campressor 10

0025] A ted ab
and |85 AARGE Capptraer G Eaicanghssary iy SRS base
42 thidt %nﬁBl‘é@'tﬁ’é’cérﬂprs&bﬁT@toﬁf& k@ pes erla wippuring Ellﬁjcture such as a
| inders 12, and the recgé%é:catlng itio

foungA LRI HBLANS SPOIeBh b BSS 42 Ko Th SHTIOUARHS fedaie locking
menfbérs, %h%s]b%ltgua fd?'%e&Jrﬁ{gOlﬂé fiéfene P&fd i€ Sl Fporty . StAFudher, the

pi ston 36 is driven 20forwar @(«(9-? , outwardly from
intertas of the fr@ma;ﬂ 4703y insluses \afietnalesurteges phatrystaiehmegers 46,

such é’{ B@ac'nﬂi‘ﬁ)éffbtﬂs O it o sih kbR fﬁé{ehl‘e@dgt'fudttﬂ'tapre%féﬁglﬂeﬁfsd or the

y increasing t pressure of
like. M@mng@r@wg@emm@wmwwr@w@mﬁw featuregy suefeas pdrousing 48

for r%%ﬁ\?ﬁgﬁ ﬂ&uSﬁa&Q@B@?ﬁﬂ%hﬁﬁﬁQ{? gSQMo@ﬁ?%n{ddﬁ'thst& the

e pisto may theén stroke
combazslsaaﬁ@.foamdtaadeh tional fluid may enter the cylinder
12 through an inlet valve of the 25 val ve assenbly 20

[Ooz{egozg?Wr@é‘s?l'eEB Juiids %ﬁ%@iﬁ@ﬁaﬁ{ thg%éﬁtrrél%‘axga\?\%é?\reraglg

e “appreci , e conpressor
inclusigg reipterior volumar oragayity 60 dersedeivingdhe prosabéeas 3G:(dG. 25 and

on BEHGESH 3ol @i LM Rer S BLEY T RRRAR 18 e
the itustrated sotbodswerit rl]mtudﬂsaeggannerﬂgt hdving onty hwpo ofosslneadbguddes 34,
the . cro

othe? ShbSTRnss Mdb g g haRgreR b &8 e b T BiEs Ere
instahﬁ@alraémﬁéi ehbadBnerto e fanid s mal tichede amglod Madsadditonal

S ct on the frame 14 ec:lficall ,. these
pair%Béq:rg{sgwgadf WHides; supkyasg ﬁéotal Q/P four closshead guidéls for a Tour-throw
compressor, or a total of six crosshead guides for a six-throw compressor. Indeed,

any number of crosshead guides may be included in full accordance with the present
techniques.



10

15

20

25

30

WD 2008/ 045244PCT/ US2007/ 021183 orientation of the
various conmponents may result in three-di nensional
forces and nonents (e.g., horizontal, vertical, and

whodsdasidaat act on the crosshead gui des 34 and@odgss
central body 22 of the frame 14. Accordingly, as

illustrated in FIGS. 3-6, the exenplary frame 14
i ncl udes various features for distributi ng such forces
[0028hd Asrthecenrspreisseiolll isopesaied. e grassbead guides A4 amrisubie to
_ ¢ _ ' i L
varc R g R bR ACIALS 36 T3 bt bRl o e
frama 1pe/naspe|utnbee of suppoot sttuchures empdrar qmbodanenﬂ.é’e‘,ucb support

d, in Fl The fra 14 ncl
strucrBy T e PR e B iy 48 Ty P g anlsiCe- BePh BEras
dlscdldged o1y a@@rsdvt?%@elaloﬁolwdtmy ?I‘ﬂ@ anglel %uﬁﬁ@@ﬁ&myflmm one or
|nc S a ura of o S
morq aparres b0 Tt dastetaaridlite Aa TREAISAHR AL BeRagessor 10.
conpressor 10. As noted above, such access may all ow

[0030pr gagéral of the Abena fuzturet adclodlhg th@Bthpﬂd?re:sttuct(Hee.nﬂay also be
pense associ a%ed w th maL\?It alcglan t he conpress

seeruﬁcﬂﬁtg whish s afront eskstinnehy's FRIPPresH f%ﬂ%?ésif&homd

also 13@ nHRad Badn bRE iR dIndRSBedentrBPb oS BD kRS cloBshead guides 34,
mpressor 10 to be secured to a suggortlng structure,

and 901% Ar @ereof thersypRAR SIrBAurasHL 8, anthad ierintegralythens
anotﬁgr 'i@y f&ﬁ}«éﬂ@rh QWisdle ﬁ)liércl:%e(ﬁ ﬁﬂea‘f‘fgrrél Of%l' l?\@tdﬁ%@bl‘?\(e% vaRELR

or secu to Its support.
featt$e$ mayﬂm maehined neothmlse dormsrd fraa af&im cagtingayHowever, in

othek gmbagﬁ%&ty %’e‘%%‘x&ﬁe o?lt'ﬁés%%ém rssrké}u%%rgri ed SIFRLS from the

earin ports, SsSi I on
othefseandimeay thesi bejesmrabledmunhcasdamﬁbmg or the l'i ke.
Additionally, the frame 14 may al so include other

[003f1§ ¥hEzon éiﬁgnér?'n% E%‘r‘@iq‘&gsb?)ﬁoﬁ@%r be‘!t'té}%gﬁremated

rication asse cating I OUs ?
througinteference taofIGh & anm@r Pegisulatly, FICoS i ﬁsmanba@ view of the

exert B RAME 1o S G AR R e R B el 53 et a8 bevone

the lworizoatal bylatéraf sarfaces ef thengo$druead o edddn :ﬁ@e ()rFelsa\t 2),

emeBingl 8 4B sssREad guicRh SIS il liscsdophine BAHE: aing
an aiis| 82séfrtaé edntealtvedl P2ntin s bhbedingerity eavh df4hd anvissigeaangvides

.t cr osshead ides 4 ther e di ments
34 ingleRrady B AtaRHPoRr 5 Pl Exig e e pad Ppiich 4adh e
centtdl bdayR2e MaRtioRBIN, $n céﬂt@nfewmurﬂéntmdhrbaumetrmm@d guides
nor e addi ti onal galrs of crosshead gui des, such

sharg eMBPN{SYRPOR fi @I‘FB%G’@%P%&O’F dpe ﬁ”q‘ Bortiop Wmone of the
crosSRERY ﬁ@lé@é 34 Odbdut it @lrvéd céitial Dby 2D eatl GUhé %ﬁdfp%ﬁlofﬁ 52 of

si x-throw corrpressor I ndeed, 30 any nunber of
the ethexemssthiraglouide 3dmy be i ncl uded in full accordance
with the present techniques.

[003&808/&%@ﬁé%&éda?@@%é%%%ﬁar{: QQ%%rﬁ%é be ahigBRIiRTeste the

erated, the crosshead are subj ect
structural ngldlty of the exemplary frame 14, and distribute forces exerted on the

crosshead guides 34 to the central body 22. It should be noted that, while the
exemplary ribs 54 and 56 are illustrated as formed vertically from the top surface of
the crosshead guides 34, vertical or horizontal support ribs may be provided on the

other surfaces of the crosshead guides 34 instead of, or in addition to, those formed
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various operating forces, including those noted above,
which may be distributed to the frane 14 via a nunber
of support structures. In one enbodi nent, such support

V%g&’% £ i ncl ude support nenbers or ri bs %1%0(5@)21183

ed supports 58, as 5discussed in greater
detail below. Notably, the angl ed supports 58 nay
i nclude one or nore apertures 60 that facilitate
on tﬂmdlduﬁgcanelddlnemalyl a$ 'notedcﬂbot/da and digouessbin gi€ater detail

ever boye tures. incl t
beloty,Aadlrd Suppalts g ateral St SRALTR ool el diifhs 3¢ o
the de‘htr@| bo2 ef Bedidnaned. vi ew of the conpressor frane

. It should al so be noted that, in one enbodi nent,

the ent r.al t he sshead i des 34,
0330 5 BORE B g PGS TR B ondtie ety o
the eﬁ’fnged NW@'SS\%W be rbettémia’éegtood with refeesrizado MGNG Avhich is a
sing pi ece of materi al For instance, these vari oge\as

SIdefeé%Maupe@ vify obberfeaeng b Fer thersake wf slBribo fhiaeend psiipR S
beer® bﬁﬂle% f?éhﬁtﬂ'\é‘ ﬁlust\’Q%VcﬁrFIG' 6 td’Fn'&?é cRERPEEHBINhE orieRRLIBR of the

nore of these nenbers nay be fornmed separate fromthe

angled sy peorémaB with respact iecthacsessbepad guidlas R4adn Bie Riesenthg.
I||USﬂ’§tEg ﬁdgﬁ}ﬁeﬁo{ﬁé é?&aél.gg)oﬂ% 5t8r5?ﬁ %Hgieﬁ%sﬁ%eﬁé&%

etter appr roug ference
honzmdal@nd%rmatb dlnaens;qnsmf the grossheadt & Mpempartiewlady, in pee

emb@é&ﬁ%} gé%c al ﬁ@ &u&ﬁp é‘btsrtnr gbﬁ&déﬁég t?ﬁ%%ﬁ%b%?ovﬁ[h resBect toa

verticalt p!araé 66 pafalek® tbé Idrigﬁumnalsa;dlmafdhg wrabsheddi guida 3dhend

periRrR 0 %y (ISRt B Ghiore AL RPN as o a: 43 i be
appiei&?sticﬁelﬁjbﬁlonb@td}sdorgzulll foﬂr%ﬂc&n;ﬂﬂﬁb)ﬂ%r:&r\?mbhe mgse@ihd fipport 58
and G RAT AL RBEREE adhrR dis i e ndfbiOiE e BERin rhpshead

guudé%%’an@pevﬁ@ﬁ@%bl@ﬂﬂi ﬂh}é,vehltapﬁléhéiBB m@umaéﬁatlcﬁﬁ@mhe
air of crosshead i des share a common support rib 56

angleRaupeRt SRddeineorv e aoats Gfo o viResInCIepse ati Sts ped force

dlstr%diéﬁ he BEtHHErBBRtaPdnd @@r‘ﬁb‘él dlfré@tlw U@m@ﬁ&bﬁ@bamgwmz&
and to the end portion 5 25t he ot her crosshead

withiythepignes fH@Rd[BAs wi | | be appreC| ated, the exenplary
support ribs 54 and 56 increase the structural

[003419I di $noutd bé hetee&ﬁanhérrwafnreamfnéés pRoVeHed syt éh Bh@l@d support
forces exerted on the crosshead guides 34 to

58 ip each af thedwrizontal ard werberldimensietewilidepend \MﬁPP éhq argle 64.
orfd BfbadinR antardficy éddpkb?t% rs%t@@rléﬁte& %ﬁHﬁ%at angle

vertlca[ y fromthe top l.{Li]‘{rface of crosshead
64 igghbsiantly aqgattodany ave Hegrees mtalrem& therweﬁg:ahalyan@@G In

V. op, 7 r [
this %n?o&dﬂﬁg%tdﬁ\o fé}%lég gLﬁfpoglgIStBBpggﬁ?g nc'i’%?se‘a s?ﬁﬁ%%z& &lﬁapgﬁ‘lount
in both the vertical and horizontal planes 66 and 68. Other embodiments, however,

are also envisaged.

[0035] Forinstance, in one embodiment, the angled supports 58 may be oriented
at a smaller angle 64, such as between ten and forty-five degrees, or a larger angle
64, such as between forty-five and eighty degrees, with respect to a vertical plane,
such as the vertical plane 66. In such embodiments, the stiffness provided by the
angled supports 58 would vary between the horizontal and vertical planes.
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Addi tionally, as noted above and di scussed in greater

detai|l bel ow, angl ed supports 58 generally extend

v@g&wg&g%y from crosshead guides 34 to the ceptygdRReMss

0 e frame 14. [0033]In addition to the plan view

of FIG 5, the configuration and functionality of 5the

angl ed supports 58 may be better understood with
Particalbdy,evitan the afg@ 66 slless tanifertyafied degreee geraterrrdiffngssewould

be p%%/,,c{ ﬁgﬂfttieg\'f%rgéaﬁ di gﬁ%rﬂﬂgp @(ﬁor‘?{on‘f %‘irb{: an Wﬁ%r@é&dlhe

romt ustrati on of

.convelda is ruedf tlrneraengté &4isl greatepthan fog-fioe degreasi tmstiiffutther

angl e u ort res ect t h [ e -
e st 2 BRAE3 s SPn AR e VB SR It s o
dissifiigr taal e SrdRRaT Usdded, &fﬁll@ﬁ@ér@dnw Whh tr@meéntttecmn@es
10hor|zontal and vertical dimensions of the crossh

the angledvesrPoF&I08; BaY Kirmany; RONuERIC @RglsdviRIRsPeetde @ *&9{598&?' or

vert|§é1 Qﬁ’é?{et orﬁﬁm@ﬁé’noﬁ Of\fnakey ;ﬁané%@ 8n@ 6B SRFRGhhé Brds%ﬁ@@digundes
a vertical plane 66 parallel to the longitudi nal

34 sn&h thapther angled supnesiebiyarednbligue onRen-pEIQIMR With sesnest to
suc%ﬁgn%gblsduﬁfe %on@%d‘&ﬁ@h%@d 1RPPNGIEL sup r%%&”@h@t’i‘nb@ deh

reclia sSucC or| tron Wl form
forces auhyioments avey aawg!bepb@pm@émet mt@upw 22 githedeame 34,

ek P hAPhaCF LT PRy hanBhia osaele ki o e
axnap@Bmlaoefnemﬂ alithé¢ ordshieeaccguidesB4 pl ane 66. This radi al

devi ati on of the angled support 58, defined by the
015, vl pRIREIES i aSEtp e DA kR anc
alterdatiextorme sspEcifidi ermbmjnmastspmvaltieeh showndny wayt ofi g@xampbein the

| anes, p4 I

arafadh v 8o PromdesBedur desh s R Bl SfighBaiterstons
that e inventidrhie noo miterateidab b@ndmtedrtb |tlm£abar¢iculanfz:rmesilsmldsled
depend upon the angle 64. Fo i nst anc
RatiEh B mEAnon s e &1 Biispaba S BoRR8Bris, AnBaRemafives fating
withinthk spitllafd Bdops ot shaittibalak eifediby the foswingfappended

degrees with respect to the vertical plane 66. In this
claim#hodi nent, the angl ed supports 58 provide increased

stiffness of equal anount 25in both the vertical and

hori zontal planes 66 and 68. O her enbodi nents,

however, are al so envi saged. [0035] For instance, in

one enbodi nent, the angl ed supports 58 nmay be oriented

at a smaller angle 64, such as between ten and

forty-five degrees, or a larger angle 64, such as

between forty-five and eighty degrees, with respect to

a vertical plane, 30such as the vertical plane 66. In

such enbodi nents, the stiffness provided by the angl ed

supports 58 woul d vary between the horizontal and

vertical planes.
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WD 2008/ 045244PCT/ US2007/ 021183 Particul arly, when the
angle 64 is less than forty-five degrees greater
stiffness would be provided in the vertical direction
than the horizontal direction, whereas the .converse
is true if the angle 64 is greater than forty-five
degrees. In still further enbodi nents, the angl ed
supports 58 nay be oriented with angles that are
(néﬁl'lar or 5dissimlar than one another. Indeed, in
ull accordance with the present techni ques, the
angl ed supports 58 nay formany non-zero angle with
1 res ect. tota or. vertical plane or
: ﬁg?%ﬂcagﬁéﬂ“@§”§ﬁ°ﬂ@§“§€gand 68, through the
crosshead gui des 34 such that the angled supports 58
are oblique ar non-orthogonal_ wth respect to su
a figmeniagl uémgd?rl’@ngvoWgtralABngYt fediang 9n ”ttﬁréorawé'i"a?j g | including a
baseUpports 58 distribute such 10 fordes and nonments over
a w der portion of the central body 22 of the frame
firstZandr ssdenst ergsshined guigas exidediog fiome opRspP siflepoidhn ceral body,
fr
cach R vid BREWACesBM! rRLhE Bid Gk G AT dh ROARRTE bRl ne
cenral $udy epti dlsecond andr patisn rodfifureditto dnsuamﬁ:d to a compression
laltern tive forns, specific enbodi nents have been
YIOHERAYy way of exanple in the 15draw ngs and have
at [BRLBné egsottbR@ciufe datiihg hemeths seddawRM€ hortioh of fé@ﬁi df the first
understood that the inyention is not intended t
and segprcberossheachanides tojthq st orbpersion e F*’qusatfalpbﬁf’he‘vher?lﬁ dhe at
n [ C
oo B i B AR PR R e TRCE an anele
wnbfrestphet uorﬁ/remndowcasi diemﬁmse@smf théeespestive wrasgheap ,geﬁiae@ile first
a:ns NSl o ti or,
an SRR ingE o pregpsdaloRf a6t e PRS0 ey g e i
petﬁafpieliﬂlagaxatb aﬂd&rfgltIudmal\m;klslnﬁ thﬂfldespemivad]rmghadbgscm to increase

first ;8 d second crosshead xt fro . .
StiShes O he &5 EQNGreTpHBS age%‘ Agyn %Bﬁy% 91 47814 djragnsions,
whefeéh 58 RO RERTHNE pataDelitel@sedone Iptiele ﬂ@ﬁrﬂadfbyrtﬁé basagd '
portion coupled to the central go dy, and a second end

a cmﬂsheiaé disposerivythin gaghoofgbe BEpndeecoR eotshrs Bddssornd

a crankshaft disposed within the interior volume and coupled to each crosshead via a

connecting rod, wherein the crankshaft and each crosshead are configured such that

rotation of the crankshaft during operation induces linear motion of each crosshead
within the crosshead guide; wherein the first crosshead guide and its associated oblique
support structure are opposed to and at least partially axially overlap the second
crosshead guide and its associated oblique support structure along the hollow central
body such that during operation the oblique support structures of the first and second
crosshead guides reduce a coupled moment of the frame resulting from the induced linear

motion of the crossheads within the respective first and second crosshead guides.

2. The reciprocating compressor of claim 1, wherein the central body comprises a

generally cylindrical body.
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10cyl i nder; and at |east one support structure
extending fromthe second end portion of each of the
first and second crosshead guides to the first end
portion and the central body, wherein the at |east one
support structure conprises an oblique support
structure fornmed at an angle with respect to first and
second di mensions of the respective crosshead gui de,
3. ther é fe? rdcafig c§f1?t%§g>r®f@eﬁ§l' PNShPEMPERAIF Yhe First An@R8cond
anot thina ffrst plane that i s perperpendicul ar
crogsheal glodugsl analdutmdsp@kwe at)feasth@er pppert tstrvguisrave Soroeed integrally
crease stiffness of the respective
anqﬁ §H%§d’gﬁlde in both the first and second
di mensi ons, wherein the flrst dimension is parallel to
a second plane defined b base;. a crosshead
4. di sPeRSERIPTRCEYN CUBRIRSSEF 0%/ ‘Hé‘“? | r Whergindhe elliHg SEPRAEHRIGHre is
forAbd e arftd st afi Al §hl%f ﬁ)ﬁ?lfﬁ@%ggemth'rgspte&eto both the first
I nterior vofune and coupled to each crosshead via a
andcmnm!:tdumglsrcmd of\the mespactivisecresshaid Baidle tandcreasestiffness of the
res%ec rSﬁS( Q??Ogg} nnf Iosggsrt ggtaﬁ#%au% :}%LOSUBEt ﬁéﬂgg{] th%f fltl'gedn second
mnEﬁohnxrosshead mnthln the crosshead gui de; mhereln the
first crosshead guide and its associ ated oblique
support structure are opposed to and at | east
5. par Th@téc réoatiag Lympresdor AP clahif 1S dhersh & fikomaheashd crosshead
g de and its associ ated obllque support structure
guigesorg axipky pidet rmeanstangthengane dgcanttad &ed¥ur i ng
operation the oblique support structures of the first
and second crosshead gui des reduce a coupl ed nonent of
6. t heTher ancépnoezstijtgt i:cngplfesaom afheainn ducebkrkinnthgr atnigaitopnefsupport
ssh G AR goraueengg b IR Bkl st S SR REE fles and
dw&kﬂmﬂ%@dymhereln.the central body conprlses a
generally cylindrical body. 3.The reciprocating
conpressor of claim1l1, wherein each of the first and
7. secqRd eéipehand caHpssor dTclalns J,e5R@6HI HR at ldaﬂaﬁﬁe support
one support structure are formed integrally with th
StrCaTe CAMPHieRFya SERPOTtHED feraedrascasrierecinpe dedia sspond %tP?ﬁhead
gulgie i ﬁlnﬂttﬁ%% tRQLé %Pb pport structure is formed at
an ang e substantia ual to forty-five degrees
mnth respect to both the first and second di nensi ons
er ective crosshe i d ncr.ea
St i ?‘F%éggp ofayne. c?netgtgzgsotrl (sfgcl%lrrréslghege el Eh gt least one support
str@dﬂlhﬁtcaﬁiph@éd dyplaciliay oi&ﬁﬁ)idlné Supmrmmlhtuhﬁenéludlﬁg aah:dst a first pair

second di nensi ons. The reciprocating. congressor
of GGV AROE! SIHHSBHES GG (P e SE DR GRSEHdpecond pai

of QH'icﬁ%%uﬁfo?t %b@tés)éx%hﬁﬁ@tfrcfn{ MO e dRRQEIAL galdeng t he
cen 6. The réciprocating conpressor of

claimb5, mhereln the at | east one support 15structure

I nc gl‘Hg r%m rocgtrl]rggd thl%l \gé"é‘ésor r an e S0 hnétgrefnh ?hef lt\KJS’ t ob‘hﬂge support

‘sec and
structures of the first pair of obllque support structures extend beyond opposite sides of

the first crosshead guide.
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7. The reciprocating conpressor of claimb5, wherein
the at | east one support structure conprises a support
rib formed on a surface of the first or second
crosshead 20gui de and terminating at the central body.
8. The reciprocating conpressor of claim1, wherein
the at | east one support structure conprises a
plurality of oblique support structures including at
10.! eaBle Rcibldcatind@nipr@koadt e, WHRRA éachlof teltWoblique support
extending fromthe first crosshead guide and a second |,
strugtires ot fist pejuof abpger supportudtugiuees agtlermecthat f syhstantially
.. 1 he secon e L.da; . ' i
e SR FEIEE M ERERLFRY s Bimention R B B REE B
structures of the first pair of oblique support

structures extend beyond appasite sides pof e first
H.cr obheh Eeeipraeatias. c%@rX%@{ ?ﬁe‘ff?‘&}lpr‘%@éﬁ‘? ﬁge @%Dﬁ?sésoélg p Support
strRfur€ hiRied a SWPFEEHB BARK Sithdddfallymithlrkipgeterosanepsdrthe first or
structures of the first pair of oblique support
secgnd digrensiars ofitke ¢ropshead gitidey substantial ly i denti cal
angle with respect to the second di mension of the
first crosshead gui de. 511. The reciprocating
12.conpresporatofg colnprassdr, frankeeqogipmisinige at | east one
S rt structure includes sy t Il . :
o <SR Hn 3 i e BEpEE R BeSHBP B bplit Sy Wherein the imner
surfR€ @Bfingdi Aremsirion Sohimd firl Brooafipead tguécdive dh2infkrnal compressor
reci procating conpressor frame conprising: 10a centra
copRI¥tavi ng a base, an inner surface and an outer

a pairlof 808shed 86iAl Nt EIRid MG opHbSiRGRIedBF tHea®n@dl Hody edakbf the
volunme and I's configured to receive an interna

crosept euidey inghidpre fieme gnpapupled tehssspalPogliiages cylinder end
conggglﬁé?igl{)%tqﬁ&{ 34 é;oglwggﬁé}o% cslll’g@ect, Qicptlj)g?nec&%sgl@a{d Qﬁ@éé’dalso having

e Cro gulrdes 1 nc ing a frane en

a hei@hpbedl a tvadthheresprindadg todityt anddsegond, Himpaieions ragtheSonal to each
confjgured to.attach to a conpression, cyl.i I .

ouf i & L Phgkuity -Suate BEQTRE SRRy RR B bEsecRl Aension

pandl€ittb aCaifaes potidi bage, twhdréin Shctaofltheacassheadi guidesiivnenfigured to
orthogonal to each otEer and to a an i tudi nal aEis of .

recepE § SSRBRIF G I OAHdR GBS R SEE W FEAST gRPPectve

crddédeddd: ghd t 0 a surface of the base, wherein each of the
crosshead guides is configured to receive a crosshead

a plurallity o f Supriort strarwiresestepdivgdtann ghel nafreaficrefshgad guiies the frame

e t ; i SHPRA  Hurality of
en B U5 OLRUERTD s LA Rl SO iy«
sufiport stacfurasnaee dordsd amdortehd the ntosshiecad gulides whanen-artheaohal angle

.of the support st tyres of th lural ity of su rt, .
wilh et e ar e olota i Suucise® e S kbl SHPREG! euice
an@brtRodda R0 thdQR@RABALT HBBhR twiiidiedse teatdidityoofahpb@eshead guide in

parallel to the longitudinal axis of the resggctive
eagly 6§ dhe fistgandisecond dimepsionogeahdp feduseha Qypdcmogent of the

A e . . . e .
rea Rk 5 FARE il Bl bk RriphIRuRE IRENCAGIoD o the
regpective dumseheadsofitpt pair nberesshead guides. r eci procati ng

conpressor frame resulting fromthe reciprocating

l'inear notion of the respective crossheads of the pair

of crosshead gui des.
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13. The reciprocating conpressor frame of claim 12,
wherein the central body, the pair of crosshead
gui des, and the plurality of support structures are
formed integrally with one another. 514. The
reci procating conpressor frame of claim 12, wherein
the central body conprises a generally cylindrica
body. 15. The reciprocating conpressor frame of claim
1312, Thb Bdcfirfeatihg |c§ﬁ‘1?l;es§8?q}a§ﬁ’é)9951tair§tlﬁy%Weﬁl @k dehal body, the
plurality of support structures i1s formed on one of
pait hcrossbemihsades ganddbe platalityl Of suppart storctregyara &drmed gitegrally with
mﬁtq]respect to the plane parallel to the |ongitudinal
NSNSt the respective crosshead guide substantially
equal to forty-five degrees such that at |east one
support structure enhances the rigidity of the _
1421 048, dSdPIGEATHE BYMBICEOhstamf oAl ql%}meaaaw%ﬁﬁ ithq, gentrah body
coRpides leeddiflyf dyipliriédodecond di mensi ons. 1516. The
reci procating conpressor frame of claim 12, wherein
each of the support structures of the plurality of
sup tyr [ 0 e, of
155 4P §EE rec Y Bhor g *HE PRRACLE bulchin OF 98808RE support.
strangk e$ thai fldralig ypegppoticstiubrgsliafoempdipalbhebf the ctdishead guides at

| ongi t udi nal axi.s of the respectiv osshead qui de..
a nof panpenal P& St Repetb o hE PbEE reyleClor R it uliyl Siis of e
respEAVE SRRbHead guilde Ysbseatidils e(?ﬁ]e;b fgLivet d2@reet authshafd: least one
t he housi ng confl%ured,to acilitate rotation of the
SURNOENRRIGRTS SRNapFsighe praidity ehthercresead ey groubsfantially equal

ma%nﬁlﬁde\“‘?@a&%f%ee@rsf SdtRSrankaiait and configured to
rive rotation of the crankshaft 25during operation; a

plurality of crosshead gui des conprising at | east

£i : :
11 it FABERAR RSSO Fa ey SORER LRt svoor
stractass hete phuralite of isogdondstrugtunesus iforgned ool erdfitinsrosshead guides

ot SRS B disal BorP sshp wEeR ot Cyrre i R oRet o the

lorfaituding aXQIfuiicdebiektiaf crossagingadt. gui des opposite the
housi ng end porti ons;

17. A reciprocating compressor system comprising;:

a crankshalft;

a housing disposed about the crankshaft, the housing configured to facilitate rotation of

the crankshaft during operation of the compressor system;

a driver coupled to the crankshaft and configured to drive rotation of the crankshaft

during operation;

a plurality of crosshead guides comprising at least first and second crosshead guides

extending from opposite sides of the housing, the first and second crosshead guides

including housing end portions adjacent the housing;

a plurality of compression cylinders coupled to compression cylinder end portions of the

plurality of crosshead guides opposite the housing end portions;

14
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a plurality of crossheads di sposed within the
plurality of crosshead gui des and coupled to the
crankshaft such that rotation of the crankshaft during
operation induces reciprocal linear notion of each
crosshead within its respective crosshead gui de,
wherein each crosshead is coupled to a respective
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18. The reciprocating compressor system of claim 17, wherein the housing is

substantially cylindrical.

19. The reciprocating compressor system of claim 17, wherein the plurality of angled
support structures, the plurality of crosshead guides, and the housing are formed

integrally with one another.
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