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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

10  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] As will be appreciated, natural gas has a wide array of uses in industrial and
15 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,
20 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.

25  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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significant amount of tinme and resources searching for, extracting, and
.transporting natural gas. It will be appreciated that natural gas nay be
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connecting the crosshead guides to a frame are often designed with additional size

15 and weight. As will be appreciated, such designs result in higher manufacturing costs

and 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.

20
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

25 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

30 frame includes one or more crosshead guides extending from a central body. The
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20 'SUMVARY [ 0008] Certai n aspects commensurate in scope with the originally
.clained invention are set forth below. It should be understood that these
aspects are presented nerely to provide the reader with a brief summary of
certain forns the 25 invention mght take and that thes s_are not

i nt ended t &9 H*tHe scope of the invention. |ndeed, tpﬁérﬁfs h%llng’n may
enconpass a variety of aspects that may not be set forth bel ow.

[ 0009] Enbodi ments of the present invention generally relate to a novel
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are ori eiiriher,thy ahgle\ailwrﬁﬂ'l fheselstipmiresttuctires dramendrited hayas wfedtiie rel ative
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f eatior egimeh&ign,akoMAe MaYizEnthSdr veﬂudaelvaﬂwlrgapé& tf el &HEr, aspects of the
present invention. Further features may also be incorporated in these

various cts,as wel|. These refinenents and additional features may
exi st r@%‘?e]dua\("l"ip%rre}"ﬁrﬁws@ém fraturemnoted abpyr may @Xist nielales W eat ur es

di SCUSS%HB@& 8¥peéds of the present invention. Further features may also be incorporated in
these various aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in

15  relation to one or more of the illustrated embodiments may be incorporated into any of
the above-described aspects of the present invention alone or in any combination.
Again, the brief summary presented above is intended only to familiarize the reader
with certain aspects and contexts of the present invention without limitation to the
claimed subject matter.

20
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
25  throughout the drawings, wherein:

[0012] FIG. 1is a perspective view of a reciprocating compressor including an

exemplary frame constructed in accordance with one embodiment of the present
invention;



15rel ation to one or nore of the illustrated enbodi nents may be
.incorporated into any of the above-described aspects of the present
i nvention alone or in any conbination. Again, the brief summary presented

above is ip‘;(f%g&%?%ggtto fam liarize the reader with %@5&7@&9?&“5 and

contexts o I nvention without limtation to the clained subject
matter. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] These and ot her
features, aspects, and advantages of the present invention will becone
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reference.to,the acconpanyin rawings in which |ike characters represent
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per spectdmiodiment 6ffth@ pfexenPinvertidnag conpressor including an exenplary frame
constructed in accordance with one enbodi nent of the present invention; WD

2008/ 045244PCT/ 07/ 021183 [0013]1FEIG 2 is, an axial cross-sectjonal view
of the dRUIN artiC i PEELERecr HEE OF e PRPTIBEPAT I SFAOURER SEelbanant 5 o
the GomMNEHB0hg variGECAFRIEEcBiUrds 6MNBe HaRMINTERRErdahct MthIresmbodiMkRNt | on;
[0014]FIG 3 is a perspective view of the exenplary conpressor frane of

FIG 1, %ithe peasentiPMetieRi i ous structural features of the frame in
accordance with.one enbodi nent of the present invention;

[0015] FIG. 4 is a front elevational view of the exemplary frame provided in FIG. 3;

[0016] FIG. 5is a top plan view of the frame of FIGS. 3 and 4, further illustrating
the various structural features of the frame in accordance with one embodiment of the
10  present invention; and

[0017] FIG. 6 is side elevational view of the exemplary frame depicted in FIGS. 3-
5, illustrating the orientation of angled support structures with respect to crosshead

guides of the frame in accordance with one embodiment of the present invention.

15 DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0018] One or more specific embodiments of the present invention will be
described below. In an effort to provide a concise description of thesé 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

20 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

25 aroutine undertaking of design, fabrication, and manufacture for those of ordinary skill
having the benefit of this disclosure.

[0019]  When introducing elements of various embodiments of the present

invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there are



[0015]FIG 4 is a front elevational view of the exenplary frame provided in
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10 the frame 14 to enable compression of fluids introduced into the compressor 10 the
cylinders 12. In one embodiment, the compressor 10 may be utilized to compress
natural gas. However, in other embodiments, the compressor 10 may be configured
and/or utilized to compress other fluids.

[0021] A mechanical power source or driver 16, such as an engine or an electric

15 motor, may be coupled to the compressor 10 to provide mechanical power to the
various internal components and enable compression of the fluid within the cylinders
12. To facilitate access to such internal components, as may be desired for diagnostic
or maintenance purposes, openings in the frame 14 may be provided and selectively
accessed via removable covers 18. Further, the cylinders 12 may also include valve

20 assemblies 20 for controlling flow of the fluid through the cylinders 12.

[0022] it will be appreciated that, although the exemplary 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
25  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.
30 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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FIG 30 2, which illustrates a nunber of exenplary internal conponents of
the conpoezsjor A ndteabdve |thelchinddreseard Yonflgudsd toakesiveatine faent , t he

frame 1Lcl:o%fpréshs?on?X'?r?er)lc:%ggheads 32 are coupled to pistons 36 disposed within the

cylinders 12, and the reciprocating motion of the crossheads allows compression of
fluid within the cylinders 12 via the pistons 36. Particularly, as a piston 36 is driven

20 forward (i.e., outwardly from central body 22) into a cylinder 12, the piston 36 forces
the fluid within the cylinder into a smaller volume, thereby increasing the pressure of
the fluid. A discharge valve of valve assembly 20 may then be opened to allow the
pressurized or compressed fluid to exit the cylinder 12. The piston 36 may then stroke
backward, and additional fluid may enter the cylinder 12 through an inlet valve of the

25 valve assembly 20 for compression in the same manner described above.

[0026] As may be appreciated, the compressor 10 will be subjected to various

forces during operation, such as 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
30 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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[ 0026] As nay be appreci ated, the conpressor w. Il be subjected to various
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conpressor, such as staggerin imng of forward strokes within the

Cross heaategg; eictse frame # mgngpd%gwggﬁtga} suffages or structural members 46,
such as bearing supports, heat dissipation features, structural reinforcements, or the

like. Additionally, the frame 14 may also include other features, such as a housing 48
20 for receiving a lubrication assembly for lubricating various moving components of the
compressor 10, for instance.

[0028] The crosshead guides 34 extending from the central body 22 generally
include an interior volume or cavity 50 for receiving the crossheads 30 (FIG. 2), and
an end portion 52 for coupling to the cylinders 12 (FIG. 1). It bears noting that, while

25  the illustrated embodiment includes a frame 14 having only two crosshead guides 34,
other embodiments may include a different number of crosshead guides. For
instance, in some embodiments, the frame 14 may include one or more additional
pairs of crosshead guides, such as a total of four crosshead guides for a four-throw
compressor, or a total of six crosshead guides for a six-throw compressor. Indeed,

30 any number of crosshead guides may be included in full accordance with the present
techniques.
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and on the central body 22 of the frame 14. Accordingly, as illustrated in
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to receusﬁ@nlloflk@un@ whiclhisras{ront atévationaloliew ofithe dqmprs@wrfran@ theltBhawd 14 to

| SUPRGLS po ShI LA 5 erblifnidl SHLAERY 005 25 IR AdTa duihuge 2

vari ety o aceg¥orn 2% vy h™as bearing supports,

heat10di s#idere onmbeadfithe suppadrt smmlturals SnebﬁfmTtb@BTam istegoal witheorle ke.

Addi ti onal It% the, fra r?/ al.so F de ot her feat such as a
f

nousi ng RS b IoCRR Ry AP REs ol SRS ol DoBroathER WitiRg Var i ous
nmovi ng Cfeaméwmhs befméadranedopstaesise fdmetidron asirgie easting0 BijwEver, dn osshead
ol ume dNEGTPYHITnIs, OOP SE B1FS A Hese resrted o prer ePate 1 R end
mr It ; on StRefsndAbPitidhthd Ssdehibl6d,|suBreEs by weldingG 1) . It bears noting that,
15 [0031] The configuration of the angled supports 58 may be better appreciated
through reference to FIGS. 5 and 6. Particularly, FIG. 5 is a top plan view of the
exemplary frame 14 illustrating the extension of exemplary angled supports 58 beyond
the horizontal or lateral surfaces of the crosshead guides 34. In the present
embodiment, the two crosshead guides 34 are axially offset from one another along
20 an axis 62 of the central body 22. In this embodiment, each of the crosshead guides
34 includes an individual support rib 54 that extends from an end portion 52 to the
central body 22. Additionally, in certain embodiments, each pair of crosshead guides
share a common support rib 56 that extends from the end portion 52 of one of the
crosshead guides 34, about the curved central body 22, and to the end portion 52 of

25 the other crosshead guide 34.

[0032] As will be appreciated, the exemplary support ribs 54 and 56 increase the
structural rigidity of the exemplary frame 14, and distribute forces exerted on the
crosshead guides 34 to the central body 22. |t should be noted that, while the
exemplary ribs 54 and 56 are illustrated as formed vertically from the top surface of
30 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



25the illustrated enbodi nent includes a frame 14 having only two crosshead
-gui des 34, other enbodi nents may include a different nunber of crosshead
gui des. For instance, in sone enbodi nents, the frame 14 nmay include one or

nore additional pairs of crosshead guides, such as a tqt Q
cr osshead &iﬂ@&’g‘ﬁﬁﬁ a four-throw conpressor, or a tot F%#g(g’?lﬁugrsosshead

gui des for a six-throw conpressor. I|Indeed, 30 any nunber of crosshead
gui des may be included in full accordance with the present techni ques. WO

2008/ 0452AhBGI) LSRR/ Addltional] He2téds abb aBisasssel id-rdaserafetdint ed, the

crosshead gui des 34 are subject to various %E)eratl ng for ., I ncluding

es
t hose ndweiew.andlad sugposts SSedensealiyiextandnubuer )bf“?rﬁé"‘?sfs&ﬁégﬂﬁ'dﬁﬁé‘*éonunber of
support tﬁékgﬁ{ré\rb%%y dz%fgg@frgﬁgqgi ment, such support structures include
me ribs 54 an

support ers or 6, and angl ed supports 58, as 5discussed in
greater detail below. Notably, the an&} ed supports 58 may include one or
nore apdfPa3les IpGddition to dhe plapyiew abNE. iShtheganfipwation padifgctippalityaf

conpres [ | lighQuHidiGis sUPpPOTr t
struct uﬁgé ,a?‘gr'e%? s&?éghggg?i%}nbfﬁetﬁ?%nﬁgg‘(ﬁﬁ\gﬂ% !’érsf@%nf ér3 E)Er;llt:ﬂgld_e?vatdi?'o%al Vi ew
of the csideeleysional vieweoflde framesHoufat the sakeef qlaritydhelead portiprobkhas

more. of 140 ifigf R e RRHER o S ST AR o opdila R orife

anot her , angled supporsess wittorespest to ghecrpisstoeadofuidesd 34.i bl the fpoesentigt ance, t hese

Lo Lo e S Eeb T Ao EpShES B End RV A B Bl e pastir
separ@t endrizoftdl BAd ObhicaISdimRHsioRY of thertrisshead G4bIMute peadtidulaly, imyonee! di ng.
;g%?ggilgérrggoc(j:i%gfnlt.ge%i:ﬁtalnglrédosfupggret 5gr}galyegonsslij£e$gé Eosbe5 grigr%Xd l\?/v?thl?'gégee& toa

vertical plane 66 parallel to the longitudinal axis of the crosshead guide 34, and

perpendicular to the axis 62 of the central body 22, to form an angle 64. As will be

appreciated, such orientation will form a complimentary angle between the support 58

15 and a horizontal plane 68 that is also parallel to the longitudinal axis of the crosshead

guide 34 and perpendicular to the vertical plane 66. This radial deviation of the

angled support 58, defined by the an'gle 64, provides increased stiffness and force

distribution in both horizontal and vertical directions or dimensions parallel to, or

within, the planes 64 and 68.

20 [0034] It should be noted that the relative stiffness provided by an angled support
58 in each of the horizontal and vertical dimensions will depend upon the angle 64.
For instance, in one embodiment, an angled supports 58 is oriented such that angle
64 is substantially equal to forty-five degrees with respect to the vertical plane 66. In
this embodiment, the angled supports 58 provide increased stiffness of equal amount

25 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,
30 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.



t hrough reference to FIGS. 5 and 6. Particularly, FIG 5 is a top plan view
.of the exenplary frame 14 illustrating the extension of exenplary angl ed
supports 58 beyond the horizontal or lateral surfaces of the crosshead
guides 34. In the present enbodinment, the two crosshea are
axi al Iy of VOSPYYFH one anot her al ong 20 an axis 62 of g?ﬁe %gﬁ(tn?g? body 22.
In this enbodi nent, each of the crosshead guides 34 includes an individual
support rib 54 that extends from an end portion 52 to the central body 22.
Addi ti Olﬂ’ahiqulanynwhenttm anglaiddds hssttisan baghlvpaiegraﬂs greates biffnesguwaidds share a

t b 56 th th f th
cr osshe i Havited s Venal ofsrioB o e Rerepupl By Memas e The Cna
por ti on.cadvétke &Ptrid' & tRY BRile 640 §Ratst tHan ﬂﬁty&&e c{e@@% Aa still FdrtHee
appreci ated, the exenplary support ribs aléi%‘g fﬁs Este t he tructural
ri gi di t gratodiments,ibrmnglad supRRES P8 maybe Hf‘%‘f d cRat YLATEY Vn the
cr °S§he%¢ﬁngflé1'Qﬁ%r$6né th)th%r Cﬁ’n%ééﬂm lﬂﬂﬂﬁcc%?dan'cb wWithaHb présenbaichiqubst ., whil e

the exenplary ri are illustrated as fornmed verti.call y fromthe
top sur faeengied 30pperts @a mayrf@m agmn@egesuang}@wthmpqﬁ thahedgaftaliorsuppor t

ribs rm)(/epﬁzapé@xé %‘?g s‘icm3 591:#9 tfsor i gCéS tBuSH 9@&8%&@'@%3‘34

instead 0 on to,
2008/ 045334s1mmalsae@ﬂgtezjsyaao@m58 laee obimugmfmoeorthm@n@hwﬂhﬂeﬁpecté@ not ed

above and cussed.in great et general ly
ext end cﬁ'J'Pa/Q eﬁqu%g%%s h%%qi{j a(ﬁgetgg%ﬂgl% st%ﬁgl)@%g rgﬁ?&%(&jﬁg} of the
franm® 14orce8@dd]memantdicvena widertgoetign ofithe icemtralfoolly @2 db tha framedr#, i gur at i on
and functi,onal h ngl e upports,.ag t stood with
ot er endgdtgngg masndecs e Colided BN B - EMe 12 AREbL BRSPS 12 For
t he saken@fl didphidetnbnt bheaiidsgheatiigadesB4has been omitted fromthe
illustration of FIG 6 to nore clearly depict the orientation of the angled

t t to th h tl
1 oot r 20BEeErp iR Mvepbriray B apHERIEEy S hadkiCalt B copent o
t he 10h|CHIteZ|ﬁ?a’ttvé|fomﬁ61 spseasm% _@ﬁibo?lnﬁé‘msEambiéléndsﬂimvmbptambl@adxmplemnim i
articu , in _ane odj nent, each .angl e or red to
Ee ori erfir@Wingstan r@é"ﬁi&e PQféjr'f‘l({eé?' &ife I—chp%gir dl ?E‘bqun%age gg.lsfio%
| ongi t udhBedhedmientioh i A&t ifteR8Ed &nBe TMitéE tdthe @'ﬂﬁtmff@mi@dnedb%d to the axis
62 of the central body 22, to forman angle 64. ﬂ%@eﬁgﬂkat ed,

such or i Rathat.ites invenion i§rencaveraiignediications. %ﬁﬂj‘f%erﬂé't 9 58

within the spirit and scope of the invention as defined by the following appended

claims.
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15and a horizontal plane 68 that is also parallel to the |ongitudinal axis
.of the crosshead gui de 34 and perpendicular to the vertical plane 66. This
radi al deviation of the angled support 58, defined by the angle 64,

provi des increased stiffness and force distribution in both horizontal and
vertical directions or dinmensions parallel to, or within, the planes 64 and
68. 20[0034]1t should be noted that the relative stiffness provided by an
angl ed support 58 in each of the horizontal and vertical dinmensions wll
depend u%@géhgsoangle 64. For instance, in one enbodi nent, an angl ed
supports riented such that angle 64 is substantially equal to
forty-five degrees with respect to the vertical plane 66. In this

enbodi ment, the angled supports 58 provide increased stiffness of equal
amount 255 n bot FECIRCaBE CYIRBICSOR aMS CPPBHEIAE pl anes 66 and 68. Ot her

embodi ment's, hORRY fosstRAE giide %uﬁsm stalfle cOPRRARITRY edtéIRl ARGEedly FrofNg
enbodi nent, the angl ed supports may be oriented at a smaller angle 64,

such as bellpweeentrainbatyd afopg tayfirs m@ssdhe@d geide, and tgwersr ydistadggd of sz fisstich as
bet ween fortxamlvgiand ei ghty degrees, with respect to a vertical plane, 30
such as tHAENVEECar pl ane 66. In such enbodi nents, the stiffness provided
by the angl ed sisppat ¢rossh8advpuitiel swpmioyt shat:m&emriﬁlgereldao iexend ahtwamdiy\fm’rmi cal

pl anes. 08/ 045244PCT/ US2007/ 021183 Par t.i,cul Ie 64 is
P eas T hardhf BIGY PR dath duweqr pbt corprh ot idiienid "idel HRSTHe o

verti cal ngr@p&bgﬁegdrg@metm hori zontal direction, whereas the conver se is
true if the angle 64 1s greater than forty-five de rees. In still further
enbodi ment s, tMesreiRghebrssersperdede mapoBSasipEs @epfi/ww QpPeE A are

simlar %as‘%?hﬁ It aki%nyto'{lﬂghpotﬂ@s QHQ?JsshéaH%g%alé b &G CenteaHoay W th

t he present ues angl e supports orm any non- Z6ro angl e
Wi th respach thap tlaa ﬁrst coositead gmde\sepmqrt:atucpiranﬁepmmddd wepssitoran axiscof the pl anes

66 and 68§ec<§n cro%lﬁe cp guigé gout GRE h&i"»&' Eehtral body, and the second crosshead guide
support structure is configured to oppose and at least partially axially overlap the first
crosshead guide along the hollow central body such that the second crosshead guide
support structure is provided opposite the axis of the first crosshead guide about the

hollow central body.

2. The reciprocating compressor frame of claim 1, wherein each of the first and
second crosshead guide support structures comprises an oblique support structure
configured to extend at an angle with respect to first and second dimensions of the
respective crosshead guide, the first and second dimensions perpendicular to one another
within a first plane that is perpendicular to the axis of the respective crosshead guide, to
increase stiffness of the respective crosshead guide in both the first and second
dimensions, wherein the first dimension is parallel to a second plane defined by a base of

the reciprocating compressor frame.
3. The reciprocating compressor frame of claim 2, wherein the oblique support

structure is configured to extend at an angle substantially equal to forty-five degrees with

respect to both the first and second dimensions of the respective crosshead guide to

11



34 'such that the angl ed supports 58 are oblique or non-orthogonal with
.respect to such planes or dinensions. Additionally, the angled supports 58
di stribute such 10 forces and nonents over a wi der portion of the central
body 22 of the franme 14, reducing the nagnitude of the coupl ed nonent of
the frame 14 attributable to the axial displacenment of the crosshead gui des
34. [0036]Wiile the invention may be susceptible to various nodifications
and alternative fornms, specific enbodi nents have been shown by way of
exanpl e i. ' . ' .1 ' e

ovover, b sfEL B8RPl BRRGR B ERT LaBRT, ERBIOBBIERBY (o be
limted tle fikearpaetoncddiaendi@rsns di scl osed. Rather, the invention is to
cover all nodifications, equivalents, and alternatives falling within the
spirit and scope of the invention as defined by the foll ow ng appended
clainms. 4CLAl NBe rdciprBcdtBgl dohpeaboreantdse| SisE DN whdréifBhE eutprof shefiist and @
first crosshead gui de support structure configured to extend outwardly from
a hol | owseendr ePssheasl guide owgPert FHEHIres r uRMISEY agRIuERLY HhPYIgUR SYPROH St al
end of t [, LSt ide- : BSRD SSh I port
structurgﬁggk%$gﬁ%%@%?§q%§%gﬁgg§ﬁ¥xgpgwyéf§on1tﬁgﬁﬁglIowﬁggﬁgrgﬁﬂgggy,

al ong a Jemodpoitesiteead the ifide, cressbat qgvadedarad disstont pairdofodblique syprashd
crosshead i de; d rein the first. crasshe i,de. support
structur étrgé%eaﬁ?‘?fg%ﬂf%dd“’teé‘eﬁggr8§’eopé’88r?ea%‘dﬁse° e Sﬁ%?“tlai ngﬁsg&g%%é 'y overlap

t he second crosshead guide along the hollow central body such that the
first crosshead guide support structure is prqvided.opposite an axis of the
second crsossheTg‘G r@gp@@afgﬁbmmwﬁgoﬁg@mtj&éﬁw gt “%SW egﬁ%doql%essée%%
crossheadygithHeof WRPAR: palr S bMidel suppordfstrasiRg it Qoﬁﬁ?ﬂé@ @Gl dieast
partially axially overlap the first crosshead guide along the hol | ow
central obspaniigly identicaliangleswith rrspedt ¢a dheesegonslidimensign obihe Bust crosdherd i s
providedg%ﬁgpsite the axis of the first crosshead gui de about the hol | ow
central y. 2. The reciprocating conpressor frame of claim1, wherein
each of the first and second crosshead gui de support structures conprises
an obliq support strﬁﬁture confieﬁxed t Cﬁ%ﬁep(%%1%%nanglst%&rhrespect
to first and seCoRdTIPRERS TP 6PCL HE e Spect Ve FPOTSREd gupae, t%e first
and secon@nflpiredsi @dendarthiogorhile W ith refpecd®na RO tHedIrstwir sbdond airhérsiins pf ane
that is perpendicular to the axis of the respective crosshead guide, to

i ncrease B¢ f1fst fossheat 8Yifie respective crosshead guide in both the first and
second di mensi ons, wherein the first dinmension is parallel to a second

pl ane defined by a base of the reciprocating conpressor frame. 3. The

reci pr ocat-i ng hsniseipeosating eempregfor dramene2claifhd r epmptisieg g5 hejlpav seipisdr t
structurqxhg'configured to extend at an angle substantially equal to
forty-five degrees with respect to both the first and second di nensi ons of
the respective crosshead guide to

8. The reciprocating compressor frame of claim 1, comprising at least one of the first

or second crosshead guides.

9. The reciprocating compressor frame of claim 8, wherein each of the first and
second crosshead guides is configured to receive a crosshead and to enable reciprocal
movement of the crosshead along the axis of the respective first or second crosshead
guide.

10.  The reciprocating compressor frame of claim 8, comprising a crosshead disposed

within the at least one of the first or second crosshead guides.
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i ncrease stiffness of the respective crosshead guide in substantially equal
.ampunts in both the first and second di nensions. 4. The reciprocating
conpressor franme of claim2, wherein the each of the first and second
crosshead gui de support structures conprises a plurality of oblique support
structures including at least a first pair of oblique support structures
configured to extend from opposite sides of the first crosshead guide and a
second pair of oblique support structures configured to extend from
opposi te si de f .t SSREA fA; - The: i i

conpr essolrsl' fr ;Trp% r%#lprg F%ﬁ%%&?lp\?\%gr ern eaf%lrllanglb ’iwcl]lggms%glsgl?tg ﬁo?‘%@ﬁ%%ﬂt} fg%t of the
first paimmedff tiebfitsgoesesophoossheid gridesrie sonfigucahtoi tpumoepled do @ xbmprEssion a
substantiablé identical angle with respect to the second dinmension of the
first crodsA®¥d guide. 6. The reciprocating conpressor frame of claim?2
conprising a support rib configured to extend orthogonally wth respect to
one of the first or second dinmensions of the first crosshead guide. 7. The
reci pr ocatd ng CwripsipwsyingrGompressyr framg of claime® ¢pMPEFIRG 2 SHRP ORI eRBeRnt r al
body. 8. THEaNES SHeQFd MYt SUBHRITINshdab eQhnFindihBlidw cERIPHOS. Ng at

| east one of the first or second crosshead guides. 9. The reciprocating
conpressor franme of claim8, wherein each of the first and second crosshead
gui des i s, confiqured to.recejv r 0SS n £ e i

Toverent BF 1 Bl G P SR R SR Sob BB e o DGRl
cr ossheadcrgsshet. guided.cotfigured & uracifrom @ppodifersides of tHer lantewodenarhlcbay it
conprising a.crqgsshead dispgsed within the at | east one of the first or
second cr%§?ﬁ§8§§§3VH%gqem“ﬁ FaWH%”FJP#BWd@%?@ﬁﬁg%onpressor frane of claim
8, wherein a distal end of the at |east one of the first or second
crosshead guides is configured to be coupled to a conpression cylinder.

12. The rkti priteateringecabng cRBBISESOf dtgme Qf]l‘) claimyil 3 whergigngseh Sf te Arss @pport rib
conmon to : t j LSi ' nd the
ol ow caeis] ApsheRP by Syftort ARCUESE BimaLRRRG, 58 AP Mt ue T
conpr i si ngpliomecehiraldtodgiodtheacpadiverfostsheeadnd giaesad gnidegured to extend from
opposite sides of the hollow central body at an axial offset from one

anot her along the hollow central body. 14. The reciprocating conpressor
frame of tr3.ai NTHe3reciphaghd) caaplesot ftahe Jdfi dsin W)ctoaneioing the hskddhezdntedli de

support structures is fornmed integrally with at |east one of the hollow
central bRRSYy: Bie firpleandesspand: qrossheady gidesy figsh apchecep §'§’ﬁ%’§6‘%g‘ﬁmﬁ§?‘? imBe The

reci pr ocatekfiQi ORI ffBREodd d8RhAd GliddsMinkSa craMieRaf Alspeset RAHIPhA Mtertgnt r al
body, the first and second crosshead gui des, first and second crossheads

di sposed vdumpef thedwiewicortralbpdy anthepupled i gackrefdanBrstiangl segend cragsheads

cr ankshafyiq d SBERER EbMHeBi AN b Ghireh YR URidhal By Bl IERY GRNLERgbOdY
and couplea to each of the rst and second crossheads via a respective
connect i ngrossheadswene canfigurddesuch almdt ghiafion afithet ¢renkishafs duamgl operatbondindnesssheads
are configured such_.t hat tation.of the crankshafit during._ operatio

Mhduces 1 MBS MR s Rat of B i he ReedidierAKEE S0 B B RBTRMA 1 ¢
respect i vguidé aissherdxwl e raipetdvd dresshsddsguide. t he respective crosshead
guide. 16. The reciprocating conpressor frame of claiml, wherein the

reci procating conpressor franme is a two-throw reciprocating conpressor

frame. 16.  The reciprocating compressor frame of claim 1, wherein the reciprocating

second

compressor frame is a two-throw reciprocating compressor frame.

17. A reciprocating compressor frame comprising:
a support system comprising a plurality of angled support structures configured to
extend outwardly from a central body along one of a first or second crosshead guide

extending outwardly from the central body, wherein each angled support structure is
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17. A reciprocating conpressor frame conpri sing: a support system
.conprising a plurality of angled support structures configured to extend
outwardly froma central body along one of a first or second crosshead
gui de extending outwardly fromthe central body, wherein each angl ed
support structure is formed at non-orthogonal angles with respect to each
of the follow ng planes: a first plane parallel to an axis of novenent of
the first or second crosshead guide al ong which the respective angl ed
support tyure e r-nendi.cul.ar ORGH L) i f the
central E% y? %lgggﬁﬁﬁggﬁg%@Q%SSgﬁ1§¥b§%t?ﬁ%aggfgkgﬁmhgﬁgagﬁ%ﬂﬁ?'?ﬁg first
or seconglae pamlielod aguixtheo fahorgenhoftthe fine or ssqed ciosshead ghidd abmgpdrich
structure extends and perpendi cular to the first. plane;, and a thi.rd.pl ane
per pendi oA AIPeEva 9 SHBpo B SE BRI A eererdigtiania paBfgal A A

conpr ess@he EdndEb&Ty; @lsatdRdlplanebRaIRi Ro tHeCaGIPPRbYensdns o€ thd Srstonédcand ed t o
support an opposed configuration of the first and second crosshead gui des

about t heresshead aguideodjong pdichTire resppgivecangledy supnpst sBaeurer pRRAsoRNE| aj m
17, wherej - t e r i f

angl ed s%ﬁ%gﬁ(?w%l? ?ﬁbc%hggggtaﬂgﬁeégﬂﬁilégtﬂggg)l%tg dééf(}%eg?l U%F (%(;ngﬁae Oﬂ?\ﬂ;#%??d %etﬁgm?i rst or
second cmpbsshead guides at a first non-orthogonal angle of forty-five
degrees with respect to the first plane and a second non-orthogonal angle
of forty-five degrees with respect to the second plane. 20. The

reci procasi ng Thenpdip®saingf donifebr Ghmk Bf LlaimWive mierein iR Qipporisydtymadé angl ed
support structures 1 nclude at |east twop aqg suggort tructures

( l e . per
cr ossheadoptigwed By suppert 2 0gposs ForlaB AP ihe Hest dnd sr9ag crosshead giides

reci procahhigheamaesyr frame of claim17, wherein the plurality of angled
support structures are'fornmed integrally with at | east one of the central
body, the first crosshead guide, or the second crosshead gui de.

19. The reciprocating compressor frame of claim 17, wherein at least one angled
support structure of the plurality of angled support structures is configured to extend
along one of the first or second crosshead guides at a first non-orthogonal angle of forty-
five degrees with respect to the first plane and a second non-orthogonal angle of forty-

five degrees with respect to the second plane.

20.  The reciprocating compressor frame of claim 17, wherein the plurality of angled
support structures include at least two angled support structures per crosshead guide of

the first and second crosshead guides.
21. The reciprocating compressor frame of claim 17, wherein the plurality of angled

support structures are formed integraily with at least one of the central body, the first

crosshead guide, or the second crosshead guide.
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