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MACH NERY AND METHOD FOR MANUFA wwm BACKGROUND 2F JUME RRQOBNTI ON
1. Field of the Invention 5 This elates to casings for rotating
machi nery e particularly, tocegbit casings for use

corrpressorgaq}g S%I[)I ef Description of the Prior Art Fig. 1 s &@S%ﬁ or art
split casing section A 10 for use with a gas conpressor. The split casing

| ud .
@ Mm ng gﬁgﬁfﬁﬁ '?9' Birak Pk %&ﬁ&f‘nﬁxﬁ@;\ o WO FRRPOSI NY

r of flanges D,
ong each the opp5| nd ‘gg'} gﬁ{ each flange D, D
attac*I’fFéHG'to the 15 sem -cyl i #8 PP TR ANVENELIN gh wel ds E. The

fl anges D, D, defi 'F‘l%l@ R autgld tlyqﬁné(y hol es F that extend from a top
flange side G'to & Do . Two of the prior art spljt casing
sectios A are traditi (?ﬁ’éisl W&V&rﬁé@q FGIEHEF KO FRELPIPeEPECTPYEEIMT f| anges
D, D, form f@caidekiyn@hd;ahores hrped ctnbhklycase apseabbisidde st idsecasi ng

sections A are. secur red by fasteners, such as bolts, passing through the
bore hol es FY'RGt S8FnGMREREREST ‘conponent's, such as conpressor conponents,

are then recei.vedBuitlij Deacedpittivndeffi mbd byidb Anner surf aces of the

joined split casing as for u Iy si ng
section Ais to roll %?ngt plgb%’{%(ggﬂ i #EE%H?% éé%ﬂfﬂa%[ﬁgtl% o®
| ongi 1@di nal f8Xi ¥SX WALD a Sasi coppraesptal Tthapeplidl fading AeCtHOMA shown

inFig. 3, fhaagaaeQ Y s?ernai&}eirhrﬁihsﬁqurgenedt dot| ed Rhaigg Brab edges
C, C through wel ds q(Sishown re drlllegr or

oles F
formed in th8PPPEATEs 99995 ‘f)rl &' t?f‘%e?ﬂ??@d%% f 8H§esa Long i tugl
roll ed pl atea®isr Xaft eR gaerwedfli fijangeshd, flmng@téhd Da_lbngf[ kecholthed
plate B. 35 [ B? Qihﬁ ?aéésso?l | & C@f&ﬁgeasc%mf'l‘%v\% Sh@“"n Egagﬁe?cﬁ ol thd 3
are expensive to u due 10 numer ous ere al ways
exi st 85a pos§¢®%f¢¥§flbﬂr#§alur@mﬁdt@1Bﬁpr(ﬁ)ethml1§§ beel@enB-he fhanges

EDUNEEJ Zggg the15R568db plMt &irfd REp1ALEPLtfrds TRYNHoARS §NShat @xrénd 27

from a top flange side G to a bottom flange side H.

Two of the prior art split casing sections A are

traditionally joined together at their respective
20 flanges D, D', forming a cylindrically shaped split case

assembly. The split casing sections A are secured by

fasteners, such as bolts, passing through the bore holes F.

Rotating machinery components, such as compressor

components, are then received within a cavity defined by
25 inner surfaces of the joined split casing assembly.

One method for manufacturing a split casing
section A is to roll a flat plate K (shown in Fig. 2), about
the longitudinal axis X into a semi-cylindrical shaped
rolled plate B. As shown in Fig. 3, flanges D, D' are then

30 secured to the rolled plate B at edges C, C' through welds E
(shown in Fig. 1). The bore holes F are drilled or formed
in the flanges D, D' prior to welding the flanges D, D' to
the rolled plate B or after the welding of the flanges D, D'

to the rolled plate B.

35 The prior art split casing sections A shown in
Figs. 1 and 3 are expensive to manufacture due to numerous
welds. Further, there always exists a possibility of
failure due to improper welds between the flanges D, D' and
the rolled plate B. Other prior art casing designs are
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WD ,001 43640 PCT/ US00/ 01746 shown in United States Patent Nos. 1,352, 276;

1, 839,849; 2,683,017; 3,160,107, 3,390,830; 3,544, 232; 4,283”05%?003

4,305, 192; 4,551, 065; 4,915,581; and, 5,063,661. Therefore, it is an object
of the presambo/ssedonvention to provide a split casing sectiolcaaisogymmbhat is
| ess expensive to manufacture and does not require welded ,; flanges .
SUMMARY OF THE | NVENTI ON The present invention is a casing design for 10

rotating mchigRgy, ipUGhA%ePaEL£O8D" BSEORS Rbst UnD3RGS p76haty ganerald;y
includes a first casing section second casing section, and a _plurality

t a d
of fasteners. 2TAB31P#4f cAsifB: 48211 ohr 120 FEktved Fridh -2XRingl%e 197aP88iint o a
tSubst anti filt | y4$tsms;£lyt't _ngrSsal ogbapqaﬂgﬁnaddfll haddg s,\r/;wzliseapgosi ng edges,
wo opposite external sjdes, .and machi ne anges. e second casin
section is also forned ?P%ﬁ?ﬁ%?ngl t* pl 4t e 3ht %%Qes%‘osto £ iTAS ypresgnt
sen - cy$i ndri ¢cavesbihpedtshprévide i agspir amdsiggeaiges, dewdgoppbstngs
edges, and maghipedyfLanges. cCPRAALPA-E00ES, 08 88D hbESkeAsRO20a8RCt i on
are aligned with cortespondi ng opposi ng edges of each second casing section
to forma subS5iaP¥¢®i |y cylindrical structure held together by the
plurality of fasteners. The fashangir dRase HWusyrrear € hol es forned by
each of the machined fl anges, olTowrecerving cavity is defined by
i nner surfaces of the jBimegreisest ainvessdomd fasiangcsetngordssign wEbr as
end plgd es | opoesh {0y tH&cfﬁﬁéhéaf‘guéﬁc%dwg%s'é@nﬁfééiﬁ? .od NeuEBERLYI NY
cavity can receive rotatjng nathinery conponents,. such as, conpressor or
turbi ne 30 coFpRhedeRerahiy piaséHderngedirsh ica@sdingo 3eGHEiMbd § ofecond
manuf act uri ngeeite-dettisert haa af [AusAlityCas MhassREy.y chieé figstdes
t he steps of: a.kgio%idkn% a subs anthglk¥ sem -cylindrical 35 ca ionga
section; and B8 nSG I Ehgd8 or P BPPOsiEEMexfPerT T T & 35F « A
sem - cyl i ndr i sahstsadtiiadd oy sesvipeiyddnduieal alsHamad t lheld havidgNERO03 WO

| / . - b . . _ fl H 1
00l 43640 PCT i Huge s ORIGNOLALL Yo e e N W1 i, ;&%egaefg%fi ty

section. The method can al so I ncl ‘ ps of,
of bore hol estiapdase fIHiRyesecond casing Mpscan Het aalsh fFeaneds

section; e. CHOMAH iplhtOristdoat BEbEOAAt 185 séff-cylindrical shaped
shell having two opposing edges, two opposing edges, and
machined flanges. Opposing edges of each first casing

20 section are aligned with corresponding opposing edges of
each second casing section to form a substantially
cylindrical structure held together by the plurality of
fasteners. The fasteners pass through bore holes formed by
each of the machined flanges.

25 A hollow receiving cavity is defined by inner
surfaces of the joined first and second casing sections, as
well as end plates joined to the first and second casing
sections. The receiving cavity can receive rotating
machinery components, such as compressor or turbine

30 components.

The present invention is also a method for
manufacturing a one-half section of a split casing assembly
that includes the steps of:

a. providing a substantially semi-cylindrical
35 casing section; and
b. forming flanges on opposite exterior sides of

the semi-cylindrical section by removing material from the
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f. ,connecting the sem -cylindrical casing section to another

semi -cylindrical casing section, formng a cylindrically 2hdUdE 2003 ¢
casing assenbly having a hollow 10 receiving cavity in fluid comrunication
with the pwotog/436BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 i sSPGHUSIOIZIS onal
end view of a prior art split casing section; Fig. 2 is an elevational end
view of a flat plate 15 used to nanufacture the prior art split casing

section showygpsthingiallyFisemilclydifdr ex8l ogiesh & evasingasetibryl evrrd the
prior art split. casing sectiaqn w in Fig. 1, _Fig. 4 1s a perspective
view of a caﬂerjfﬁ‘c’geﬁa na‘;ﬁof &rnci&}gﬁt Fhg %‘%Pﬁ feky having a first casing
section and a second casi ngfsemtihgnamgsimdal iagcosflaperer hblédeipr edant
i nvention; Fi 'an?;eiss- an expl oded perspective view of the casing design for
rotating machinéry shown in Fig. 4; 25 Fig. 6 is a top perspective view of
the first casing sectidn shbemming Fpgrt 4holkeg. ih i sha tcesipgr syEsvtiars vi ew

of the second casing sgctigpnabeWind Hdits b tH pdrt S Neind op

perspective view of the 30 second casing section own_in Flgs. 4 and 7,
and Fig. 9 is a side viewSSPReStigg e SemipeyALREDL SRR PIIDNESE 1A%

PREFERRED EMBGDI Mmdihét gSsendi affll inditiewla sakihgCasésgies sentnmiky f er
rotati ng nac

hi nery_rmade.in_accorda with the present .35 .inventiqn. The
present i nvert | ﬁ&ﬂxﬁéﬁ%ﬁ\}’l §ﬁ?ﬁﬁiu njgl F35%49 85%%5@’%%8}%"&%‘915 %’tofti ralc‘:"f‘{"ed to
a secdfd casiragesettngonatityThe fluid aoasiung ceddioinonwith diee peetsecond
casing section 14 -3 2 g& | 43668 R é01746 are nade
fromrolled plate 16, pr<1J£%[l!‘mlzn%gQﬁI 89 o %me i ndrical shaped
shel | structures, eachFigyvi Dgishen seirrarddinad ehdcwiivat wfe aRprior art

Al ternati vel bL [ .fhat the first casing section 12 and the
second casi nép%%e{:: ?%r%l%&g‘gﬁ&g’e cast or forged. The split casing assenbly

10 is adapted to recei¥egr o ats 3@ saevphéonsl ¢ndovew ohfermtfilas Pyatesuch

as CORRONent §sbQrt A AR FEQFRITRSERE ¥idy 4238 &gib& r&sﬁ%'é&c@dﬂ&d’sﬁ%yﬁorts
18 are attached_to the first casing section 12 or, as shown in 10 Figs. 4

and 5, to théPsEtdnd'casing section 14. End plates 20 are secured to first
and second opposite ermlisg223 i¥ aof ekhroded idl et itghal sanblwi el odndheay be

equi pped witf, 362l S QS PN & S SRS LhSuA" 1ANSSEEY
Fig. 4 is a perspective view of a casing design
20 for rotating machinery having a first casing section and a
second casing section made in accordance with the present
invention;
Fig. 5 is an exploded perspective view of the
casing design for rotating machinery shown in Fig. 4;
25 Fig. 6 is a top perspective view of the first
casing section shown in Fig. 4;
Fig. 7 is a top perspective view of the second
casing section shown in Fig. 4;
Fig. 8 is another top perspective view of the
30 second casing section shown in Figs. 4 and 7; and
Fig. 9 is a side view of a flat plate.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figs. 4 and 5 show a split casing assembly 10 for

rotating machinery made in accordance with the presgent

35 invention. The present invention generally includes a first
casing section 12 attached to a second casing section 14.

The first casing section 12 and the second casing section 14
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Referring specifically to Fig. 5 a hollow 15 receiving cavity 26 is
defined by inner surfaces 27 of the first casing section 2172-«,1UK|IEe2QQ§:ond
casing section 14, and the end plates 20. The hollow receiving cavity 26 is
adapt ed t owpaw@iede rotating machinery 54, such as conponent BCT/#80Q{01746
conpressor or a turbine, as showmn in Fig. 5. 20 Wth continuing reference
to Fig. 5, as well as Fig. 4, the first casing section 12 is a

slubst ant : al | _yaﬁﬁ_rﬂ'lék:i}é | Feelboh Eﬁd:]_.I_BJSd]E)pdaﬁheik_, Of)ré(ﬂeb:_aﬁlmlgﬁ:ﬁel-, GaSHalfoemt ends
al ong a longitudinal,.axjs L. e first, casing _section s,radius _[,, a
Longit udi nal TERGEY CRdcAL el e CaRe R 835%85’“’%&? 5ha

i n;:l udels tyvg Fraaesh i neeti U irfgesnz&temm_RposiAtlit@mmaﬂye }‘J‘.itr dfs bﬁlserzeddt ]
external si : ac n .the J.ongitu - e
first casi nget;he%'([).i %ﬁglge ‘fﬁe %ﬁ%ﬁﬁegbggéﬁgegg&ghéhgdﬁi “F’lég%g%t g%ég ail
in Fig.56, axXeiéfimed4bycamo bair casss,on Iprded: sufhacem4tangagisgcond

surface 36, wyddmmahe SHDSEANAAAbEYAT RRNSVEESEVOT RN G Hirdes 058
anot her. The é cond cagg}gg}&sectl on 14) shown in detail in F 7 and 8, is

i gS.
simlar to t heE¥st § 168dtiYdn 15Y5Hd Bfke GOBPONEREE nbREr afs FRFI be
used for |ikecuipeeeslosy. othe Iaseporsimasi g seatadittdohaporeasi Us &rea

| ongi t udi nal J fiyst and, second external sigdes 30, 32 .

i ncl udes two a&%%%}x%cei(?g aén%ées fi§ te:xtce‘-’lnsd'lnl’i'g %%%tjr%rﬁg??u&rhalaﬁ eshrbc?ﬂgcin of -4
27 JUNBO 2003 RAOsQO# 488405 PCOTNSOIge O3 gegnd tt@sﬁetg)rﬁzbm_simg-%ecﬁhdnplateqhe
machi ned flanges 28sakardal LBEE B! \A/ﬁdsgééaﬁasz,ggo%&eat efdEfase 34 gnd a

second surface 36, which are substantially transverse or perpendicular to
one anot her. FReSPI# 6t CaFtNS RHPEMRLE| HY and say s egpirpgdaratiresatsipl v
t hi ck enough tioo fakhow sashedefdrbkangesazBangdmehill function as a pressure
vessel . Li kew se, the ﬁng gl ates 20 ar.g.al ig pr ferﬁbly t?i ck er}g%pg 40

wi thstand el evat ed preSStFeErieneSHFFt8reRteY betReen®he P1rst afd s&tond
casi ng5l0 secerehving, cavity hatisadpfinediby bhnporsunbbhess 437 o the

preferably defii-aed-Q8;hhessec08d ¢3S £ S66L0R0 éésiﬁghgggwoﬁnlﬁ U$hg 7 and

8, although the first casi n% section_ 12 can formport- S 46 as wel|.
Ref erring totPRgEd PLaFES 20-ndhgoheslag zaee el ve FaVH the 6s &8 ARRRERY ng

section 14. therdbepoet sodSt 8ng mdaRiREry0s4) i SOcKH &8 tbRpoRéhatdofes A6 so
that the ports 18 are_in comruni cation wth_the hollow receiving

fluid
cavity 26. ASTRBWASTH ?’fge.‘utlé?r}t’ﬁﬁerraﬁﬁi%%lw?l WMgBs928%are integrally
forme@0on the first andiskcoodténuéngaleZérendes ta0 Fi3p , tdme wellstasand
d i : i 4 LGl t4 al_ di 3 2.
G rount erent TP-d st Erpb e AR U 55 0 e 4 LBREER, TRl PHEE-

their corresfohéR#Ei¢adi 68apedt gheld amorsPlekaplaseydét S tRISHIRE
originate atadofigdpolohgMedinnli argsnary Zhedimim@itercdd ey Reddiain cannect s

the first ang_second ogpposite ends_ 2 4 of the first..casin ection, 12
and/ or the sg‘éanﬁa éang'sé‘cﬁiW’l'ﬁuéﬂbaa Sf%?ﬂlah Fh'l éﬂ’g‘tsrs'f ta%“fhséeci‘?ﬂ%ri or
di ameér DL ektéimalasidep S€ct Ba@ns d2d intludes ama aschtioedafll angds 2Fhown
in Fig. 5 radj a . e ~ tet hd 30,
32 of the caglg%gs%de/%ﬁ%%%n %g.eRilg%.rgﬁdi _t;./cooxtfci %(%tteé%ﬁo eg&ggkﬁ% g,rszl |1 ed
or forned thPBagEREhce¥earptinng vehe ckorgl tidinabslangoh ¢heof |EhR)eSiza®: The

bore hol es 38agxi@ndeloramnt hez seconte s d3Gee B0 rhangke respeghbws fid st
and second edges, 40 4% 0% theFf.i rst_or 35 egond cgsi ng sections 12, 14.
Ph

The bore hol 8588 @C etPafdfy the IR MY LOPRal¥s FE RISt @ he

| engt ROCL of fihst - ®urface 34 and a second surface 36, which are
substantially transverse or perpendicular to one another.

The second casing section 14, shown in detail in

Figs. 7 and 8, is similar to the first casing section 12 and

like reference numerals will be used for like elements. The

35 second casing section 14 has radius R, a longitudinal length

CL, first and second external sides 30, 32, and ir‘1cludes two

machined flanges 28 extending the longitudinal length CL of
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.+ 27 JUNE 2003 W O 001 43640 PCT/ US0010~ 746 first and second casi ng sections
12, 14, as shown in Fig. 4, and are configured to recei ve27adiNRR@P83 such
as bolts. Wth continuing reference to Fig. 4, the first casing section 12
i s secur edwoooodb@osecond casing section 14 5 by placing or ZBEHUSPYY 746
respective first and second edges 40, 42 agai nst each other so that
respective bore holes 38 are aligned with one another. Threaded bolts or

. fasteners 44, pighQurdrd Rabik a8Sddriuah dhe Rehe nkel es_a%éegnﬁelare
t hreaded ends_of, the bolts 4 étend fromthe second 10 surfaces 36 of the

flanges 26 i rf4HdedOhdt¥asPRYL&EREl 0R TATSThregdefents 379t RSP 44
alhso gxéend fsmfnatdee seepnd wﬁ—iﬂd}gcgerG @‘uﬁgt%d rj‘tiica&uycas%mmf r;sieog a2.
Threaded cover 48 ,are .t hreada recei , the_ends o e ts 44
posi tioned adjH E\%lcﬁéaﬁ 51§S|aﬁb°x:§’§d:t| o:/ﬁ’f?l%éﬁ& 154 ut?’gcgﬁraar%sl

t hr eaddbl y reiaeﬂtu@dleylﬁhe la‘hdsam phre flealatd y44 thosk t | amsepladjtacentlavhe
second casi NGna388 legnfliéﬁggg %(ﬁrﬁ)rm ‘irlefhﬂﬁtf:.bﬁsis %?f&%sﬁ%tb%é@ to

t he second casi ng sec a split casi senmbly 10. In _this
arrangenent , ldXe¥ige, the end plates glearfi i‘hs@r@%ﬁ%ﬁ%}’ E23 clRIaR t he
split casing tasseibkyaka bgewlagaa@,&talshyegyl indrical in shape and has a
constant radius of cur ature ate ngcant n be _secur.ed

internally before bolt H& 6#5??%??15 %F hate a[ ERECEH $3° %50 ng
assentloy 10, seleeriehy fl@r,mlyg idethasi agpdemaglitfyorofr @icati rgplds neec ireery 54

| Dreterabl Y orklg, ndy bt e d G chdBUALAG LOLELOU L AGRISt 28 BT 1L N0

step or face’in OW réecelvin e m)udt ed externally
with fastened® Fage.sRodny. Sbtaéﬁbepahbéhapﬁneétaceﬁlllflﬂaﬁet:heo@n@ F2&t es 20

30 tcan belgeqﬁad é@tet%éitr@é Te] a@ﬁ%qu tﬁéfétfﬁt& W/ML sse??aﬂﬁc%sww |
sections and rotatin chinery conponents can be attache en
pl ates 20 an§°%&&t générfz,weg&l”gr %%q%gcacsr’ré‘gf iSeqt18sity érg‘ﬁ on 12
to thaSsecongorasihg sestddaptibd t&Sthgnneihhdtrﬁ@rpdmn&nfoaetsu%ngo tthatf i r st
casi ng secti 1 sef, f h.as I I

g Qge o&'%s Glg Q{-é iR Eﬂdlcpm@%rﬁu{%féatfog @Etﬂ ?h% %I}UNE 2003

preferably ma rom st eeI pr ovi
W O 00l 436401'P€¢?~YH§9)1‘9§V146Y925E he flat plate 52 is then rolled in the

direction of the arrowsssSghbhat 1hh@‘15| alge Q%é %a%&&ﬁ‘é@ egt; etshQE;a)éh-s_ L and
has a sem -c |Iﬂdl‘|f§y1 gega?gAs shown in Fig. 6, flanges aV|n i rst

and second suPfFS8ER tRBn FBEhi fdFSF | r?”tdne sr‘?ffq f The
first2and sesbdds s f BrooB34he3Gidist deld Bedond eagﬂﬁgteestm 22, 24 of

e ntver oo PhEL &ttt ddies PRGN SWHIDGES H8s 53 azre%éntvég%te@ﬁ&g 1y

transverse t0 onée ano pI ura en nmac |ned
or drilled idishencesoRdl sanfaBb2 38eofunksitdsnethirngdesl angad £g8anghe

bore hol es 3§h€§f‘ %ﬂr&‘iﬁ?ﬂir{g‘) EEE!hge wdaasance f Oéndi‘UtR“z 48 R@Ql@@d are
pr ef er abl e gaoe apart td(a)l rovide for the bolts 44 and guts 4, Fur
b

t:~er, the bBFe-Fof &5t & SFdeddats fitc ReREFRCAMRVM P AR |1r"?t91§6FYace 34
to presi de citametmere fiore MUt 8hd8 a@ﬂnéﬁts Tthﬁe 15 da@r enlosesond applosddef r om

the second suphaces 3§ L@ LRSPEFLLYSdd L] AL 2599954965 ¢ <t%ond
casing section 14 and is equal in length to the interior
diameter DL of the casing sections 12, 14. In contrast to

radius R, shown in Fig. 5, radius vectors R1 and R2 extend

30 " to the external sides 30, 32 of the casing sections 12, 14.
A plurality of bore holes 38 are drilled or formed

through the respective second surfaces 36 of the flanges 28.

The bore holes 38 extend from the second surfaces 36 to the
respective first and second edges 40, 42 of the first or

35 second casing sections 12, 14. The bore holes 38 are spaced
along the second surfaces 36 throughout the length CL of the



As shown in Figs. 7 and 8, the nethod for manufacturing the casi ng
section 14 is substantially the sanme as the nethod for m@ﬁuﬂi@é% g a
first casing 20 section 12 except that a plurality of port holes 46 are
formed on wbeomsdabed plate 16 by, for exanple, machini ng orPER/PE0IHF6
Preferably, both the first and second casing sections 12, 14 are

sem -cylindrical shaped and have the sane radius R of curvature. Ports 18

can be conneqigdc! 8ndSstbndUds el @48 onadb herd | 15 salkinSes Rt casi ng
sections 12, 14 can gg)ggonnected to one angther, formng a cylindrically

shaped spl it 3C4sPRG Ay edo ERaTRAG 1Xe hERF T E el SHTTY TN 6 i n

f Ihui ]9 comuni cati on W Wi thheopriritd Mdreltmleez:gl?s‘r@ydal, S(thjeehﬁ‘i(xrsrtﬁd in
the first 30 _casin tiLo 2 0or. no r es ornmed_in_ej t,he
Frst cosi g eBIpAORBEELERN 12 LioeltrlY Lo W 3t Rpl b aE ol Lo LI ol

i nvent Bon i sblyepbaekpensy wbuts imgnrkapeot éve M sthengr secondtedgess s,

whi ch requi rg,senasake Lhanosente bs WELAerkin dhed Glda phiate 3n Bt her.

35 the present 1 nvention results in a strong sl gn ough I ncr eased
wal | thickneddignadt Wath| PRfnARPBRCHF wWER¥RRFS] divfds or fEstyoMEs2dds WO

001 43640 PCTEHSMA/ Qr/46idhe 5, nveass oniangheathddesertbediud hag eupeance to
the preferred, enbgdi.nent, Coyi ous di.fications and, alterations wll .occur
to others upgﬁrﬁagaﬁngerh% ﬁﬁde&é?gﬁ?ﬁ%ﬁft & SPEERH n§TaB: arfeqsecond
description. shitfases Batefdedet hbhangds 2 vientthen deeauhsasieg sectaohudi ng
all such nodi ica';&%sa%rgj raki i ar, ,as, they. k3O N Be
scope of thefLIzlibpe?]Il ed clal rf@%éra ? eeggpf’@g%nfé’ t leérﬂbgp?feé?%rﬂ-&%tJ%NE
2003 | O ai fecend suniaers B6r ofothei hr sachisingyseshpensihg: Thrppdsd

casing secti@avésr AREsl BeMageSivie RALL ddHelRASWRSTEHY | @hdly of the
sem -cylindrj Cfﬂ shaped .shel |, sal,d first, casing section havjing_two a
opposi ng edgBRitRdt4 WP t3oR6S pEIBSERF ndte LSS, CREIRI tSRF di% g
externml sidests 50 are threadably received by the ends of the bolts 44

positioned adjacent the second casing section 14, so as to
secure the first casing section 12 to the second casing
section 14 and form a split casing assembly 10. In this
arrangement, axes L, L', L'' are aligned with one another,
20 wherein the split casing assembly 10 is substantially
cylindrical in shape and has a constant radius of curvature
R. The end plates 20 can then be secured internally before
bolting or externally after bolting to the split casing
assembly 10, thereby forming the casing design for rotating
25 machinery 54. Preferably, the end plates 20 are mounted
internally against a retaining step or face in the hollow
receiving cavity 26 or can be mounted externally with
fasteners (not shown).
It should be appreciated that the end plates 20
30 can be secured to either or both of tae first and/or second
casing sections 12, 14 and rotating machinery components can
be attached to end plates 20 and sections 12, 14 prior to
securing the first casing section 12 to the second casing
section 14.
35 The method for manufacturing the first casing
section 12 is set forth as follows. First, a flat plate 52,
preferably made from steel, is provided. As shown in Fig.

-6-



+ havi ng machi ned fl anges form ng bore holes; a second casing section forned
froma single plate into a substantially semi-cylindrical 2ZRAJNE 2003 |
sai d second casing section having two opposi ng edges and 10 two opposite
ext ernal sWi{e8p/43648i d t wo opposite external sides having rracﬁ?'%’é“‘?ﬁ&‘ﬁges

- form ng bore holes, said second casing defining a port hole; and a
plurality of fasteners, wherein said opposing edges of each first casing 15
. section ar ef a$ ) gnee ﬁ“b ﬁmt:ffsmrll(ﬁ ﬁgegpﬂls_siéw edges ﬁfxlrg&itdoaeoﬁntch@asi _ng
section to forma substanti indrical structure held togefher sai
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| engt h of said second _casing section. 3. The casing design for rotating
nmachi n&y as ¥ dihfedalded aﬁmtf waer eTheshidstraand nerrendngjesi aes i1 ned

by a first suid age aBdine8c6RNEpSYE]BE Biduenel Nogabdl £hé StoFlEd askatand
sai d second surfaccﬁ ?g}e transver.se 5 to one anot her. 4.
e

The casi n'g%#IS'SI gn
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from d0eel . &achimedhbdangesndfuf atherbexe drsldml¥8 ofamm bheplryecessich o

assembly for gy@kalend] BREFhAET Hor GAMRY 43,90t ARG S AP U e b IE Q?ﬂa@éaﬂ a
substantially sem -cyli ndréca 5 %asgng section; and b, formng flanges on
opposi te ext &FRET EPRECHIAR HESERE POEFRCTY @Rd BEES| 8B 30 r efOVFA T

mat eri al fromheaibdreuhslast 38l lares espaced isndfiecdabnsbhgpadayasinagm Sdatston. 7.
A net hod for factuyri [t Si section._as. c]ai kR cl &ym 6,
smlécg t3l4 t%g p?q:o?s‘%’f e gfearrl% e ; g'rl tn)}l os’f 40@ QR%OFQé FHL

further conprising the ste orm'ng a plu oreé insaid
fl angds. 6. Romet hbalesr Ianeksendr i igom hKils t seaondg sexfaomsasd&l &oned in

claim6, furtRahec@iMEi 8ipg: tDEqSLEPoM dYdH NG PRt holes in said casing
section. 9. A nmethod for manufacturing a split casing section as clainmed in

P
claim8, further conprf8i mPe¥R dfepFéBsconhe@PngBportie ¢ FeEhQf pder
hol es. 10. AmhAngliaptesshgeclsdlddcatrbeakifgnpetsing 14 ifd stibstasitigldect i on

formed from i nql te. iLnt ulst anti al sem -cyli ical ed
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froma single plate into a substantially seni-cylindrical shaged shell, 10
sai d second SAdlhdNSect iBFEARRARY t iRPYhpERE n§iEagesnd wiecond casing

sections 12, 14 are semi-cylindrical shaped and have the

same radius R of curvature. Ports 18 can be connected to

25 the port holes 46 and the first and second casing sections

12, 14 can be connected to one another, forming a

cylindrically shaped split casing assembly 10 having a

hollow receiving cavity 26 in fluid communication with the

ports 18. Port holes 46 may also be formed in the first

30 casing section 12 or no port holes 46 formed in either the
first casing section 12 or the second casing section 14.

The present invention is 1less expensive to

manufacture than the prior art casings, which require

separate flanges to be welded to the rolled plate. Further,

35 the present invention results in a stronger design through

increased wall thickness and the elimination of welded

flanges.



"opposite external sides, and an inner surface, said two opposite external
si des havi ng machi ned flanges formng -10 27 J U N E 20037 OUNE 20025,
wherein sai d opposi ng edges of each first casing section are aligned with
_correspondiW&”B)Sﬁé%i ng 15 edges of said second casing secti oRCTHS$MMA46a
substantially cylindrical structure, said second casing defining a port
hole; a plurality of fasteners passing through said bore holes in said
- second surface of sai d Mhehineentiandess b2énatiekeasbednei EBndegfleareackavd ng
an inner surf ] lﬂé—:ﬂ ai j sin i.on  pal L seeond si ng
section, V\/nergf}ﬁe sdl 0 m%lceérésugﬁégé‘?ﬁgéi d%P S’rqg)ﬁ'lscasﬁcgl%g%%lon, saalugél
i nner surface ¥fteyatdosscontd ldasitrrwect Fon, o&hg¢rsai dnaherreadinge #dsaid
at | east one giiiepsabfdhagMede Hidd Ping €46E Y1 184 CR¥IskY-ipaREna I aitatidg
machi ne positioned .inside said hollow receiving cavity. 18_ The_hi gh
pressur e spl i tm\f'@EQEB L8ag &hsed RviendiatmPbro ‘Wfé?fe‘f‘hegd ?)%r%n?%u@d?ﬂ%e?:]tjed to
sﬁi d port hgl ?]eulchZ.mo'Biefifﬁagﬁ@fsessmea&mleirhft\ieﬁsdir@ﬁoﬂi:ﬁi gaed theyc| @dnie él
erein sai w eLyLn Vity Is in uid_comuni cati on wit '
port. 13. The itg%npgzgés%%‘(épgpﬁfth\‘/ésgg?e%%eél% =i Rt c ?n?w\’/%i;errgtfgn
sai d machi ned thiezrgés extend along a length of said first casing section
and extend along a length of said second casing section. 14. The high
pressure split vessel as clained in claim 10 wherein said nachined flanges
are integrally formed on said external sides of said first and second
casing sections. 15. The high pressure split vessel as clainmed in claim10
wherein said first and second casi ng sections are nmade fromsteel. -11 27
JUNE 2003 16. The high pressure split vessel as clained in claim10 wherein
said rotating nmachine is a turbine. 17. The high pressure split vessel as
claimed in claim210 wherein said rotating nmachine is a conpressor. -12
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two opposite external sides, said two opposite external

sides having machined flanges forming bore holes, said
second casing defining a port hole; and
a plurality of fasteners,
wherein said opposing edges of each first casing
15 section are aligned with corresponding opposing edges of
said second casing section to form a substantially
cylindrical structure held together by said plurality of

fasteners passing through said bore holes.

2. The casing design for rotating machinery as
claimed in claim 1 wherein said flanges extend along a
length of said first casing section and extend along a
length of said second casing section.

3. The casing design for rotating machinery as
claimed in claim 1 wherein said machined flanges are
defined by a first surface and a second surface, wherein
said first surface and said second surface are transverse

5 to one another.

4. The casing design for rotating machinery as
claimed in claim 1 wherein said flanges are integrally
formed on said external sides of said first and second

casing sections.
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7. A method for manufacturing a split casing
section as claimed in claim 6, further comprising the step
of forming a plurality of bore holes in said flanges.

8. A method for manufacturing a split casing
section as claimed in claim 6, further comprising the step

of forming port holes in said casing section.

9. A method for manufacturing a split casing
section as claimed in claim 8, further comprising the step

of connecting ports to said port holes.

10. A high pressure split vessel comprising:

a first casing section formed from a single plate
into a substantially semi-cylindrical shaped shell, said
first casing section having two opposing edges, two

5 opposite external sides, and an inner surface, said two
opposite external sides having machined flanges forming
bore holes;

a second casing section formed from a single
plate into a substantially semi-cylindrical shaped shell,

10 said second casing section having two opposing edges, two
opposite external sides, and an inner surface, said two

opposite external sides having machined flanges forming
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cylindrical structure, said second casing defining a port
hole;
a plurality of fasteners passing through said
bore holes in said second surface of said machined flanges;
20 at least one end plate having an inner surface
joined to said first casing section and said second casing
section, wherein said inner surface of said first casing
section, said inner surface of said second casing section,
and said innexr surface of said at least one end plate form
25 a hollow receiving cavity; and
a rotating machine positioned inside said hollow

receiving cavity.

11. The high pressure split vessel as claimed in

claim 10 wherein a port is connected to said port hole.

12. The high pressure split vessel as claimed
in claim 11 wherein said hollow receiving cavity is in

fluid communication with said port.

13. The high pressure split vessel as claimed
in claim 10 wherein said machined flanges extend along a
length of said first casing section and extend along a

length of said second casing section.

14. The high pressure split vessel as claimed
in claim 10 wherein said machined flanges are integrally
formed on said external sides of said first and second

casing sections.

15. The high pressure split vessel as claimed in
claim 10 wherein said first and second casing sections are

made from steel.
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claim 10 wherein said rotating machine is a compressor.
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