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MODULAR CRANKSHAFT I nventors: Omar M Kabir and Kent
Pear| BACKGROUND [0001] The field of this invention

WO 20H022nkshaft that is in nodul ar form and RGTEEUS2007/004553

5specifically relates to a connection techni que that
approaches the rigidity of a continuous crankshaft
while allowing the flexibility to be in nodular form
[ 0002] Crankshafts are generally cast conponents that
acconmodat e the required nunber of throws dependi ng on
the nunber of cylinders in the engine or conpressor.
In | arge conpr esSHDHpPR CRIANKSHARDr eakdown can be
very expensive for the operator 10in the form of | ost
production or other process outage until repairs can
be made, f or InviestossiLamanidiabinang Kent Pearhvol ves a
crankshaft, the dovvntl me can be | engthy because

| dom i ntain an i nvent ory of replacenent
BA&%@W I nstead, when a replacenent crankshaft is
.S (anuf, actured fro cratch, which can
ot frechiory |°£§71§s HGinRIiSA SRRk thibatie it Medylgn iy alanore

spoficdlly rRUMESDS ddihﬁeétﬁfnl teémnqﬁb ﬁaaeaﬂwmﬁ&s e Ad8ey6r 4 S
to create_a npdul ar_desi gn where basi c conponent’s can

copfinuens srankebatt Uhéaéﬂowmﬂéhe flsxihilifyita befe madglar dome

configuration for a particular installation. The issue
(09074 (Crgakshgfis gregengralycasiconpenestsithatfcsprmaadaiefbe raayired

nutb@f ohkbwd ﬁeﬁéﬁfd Ji%zcl‘n?{% I¥irdbef b c§'191aﬁp§j1gx%§ ehgind! Sﬁccﬁ‘gﬁ&ssor

as al i gnnent, ve rotation an rat i on,
In {grge pomprASEy. apphpaimnee@brgnlsdqmv earpDeversespekivetor the operator

i BB S S8 LA Gl ST e e,

ingtansp| Sithen thie reprisinyebicgn crankshafi,ibé RoweSme ghin badengthy
be&dfdl %&{1&0‘1’@ s?lﬁg{nt lngln&ll M ﬁﬂ%ﬁ% %rclg g%?ac%&enp gr%%ksgzgﬁs 'V\%%tf’ad=

connecti on erm asse over
whiea atlbplapainﬂnt cu‘ﬁnlp;haﬁni desirgdyieisahamefactotesit frarn atratch, which can

nt t can ,C VI brati on and even spline
leagq I%@F % ?(sé Ida Her solution is deploct ed in
chn ue free
U A TR LI L
designi m}mse baoxie tdraponertis :sanp:recafeaﬁblle&qml Bﬁcﬂﬁolth%taﬁ icBeate the requisite
make_sure tha ubr,i.cat,i on
coR e SRARE Forfh iRt sl ot TR sFen Batioia HF s Is how to

fashépe cormection tHas kwill mafshﬁidiéaﬂty rigiti a6 Bddrbss i8R kech as
are known, shown in a.ro

ether, with threa
aligPign et bR PSS WDhom-338onE GBeHIoH, Efer dfdens have

attéinpred 16)¢cohhéct andtiled Wil a b m&a\&ﬁﬁlem%ﬂmeﬁé@ﬁm{&f hs is
connection techni ques. OF THE. | NVENTI ON [ 0005

degcrioge dp Likhee3tPr b dBe Peablera FrtRihiedasign is fee brlkingsn of
cohid¢EiBh 208 tR Méh@RSesan the splined connection that permit assembly but

over time can wear to the point of permitting relative rotational movement that can

cause vibration and even spline failure, for example. Another solution is depicted in
USP 4,622,864, This technique freezes a pin and inserts this frozen pin into aligned
bores to put the modules togsther. This process requires precise alignment of the pin
to make sure that lubrication passages through it are not obstructed. In other
respects, modular shafts that attach the modules together with threads are known, as
shown in a rock breaking tool in USP 4,657,306.
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5plug with opposed tapers and spaced seal rings.
Hydraulic fluid channels run to the tapered exterior
WOoRs0 826t he seal s and spread t he opposi ng r e@§FYERIEP45S3
in the adjoining nodules to allow insertion of a
cylindrical portion of the pin into the respective
receptacles. The receptacles are configured to flex in
response to hydraulic pressure and to return to the
original dinension when such pressure is 10renoved,
thus creating an interference fit. The nodul es are
(008 T idrefopms dhere guistres nesidi flor pmpnowed modylas coamkshedt ¢draaction
wQ@ﬁ@ﬁm.Those skilled in the art will appreciate the
various aspects of the present invention froma review

St@hmyﬁéy%ﬁffﬁﬁﬁﬁyvgﬂﬁﬁggﬁents and the drawi ngs that

appear” bel ow,” ‘as welT"as fromthe clains. [0006] By
f e, .certal ' f resent .
105, acE AR S St B RS W ot i BB brivene
rlag edthropp ; ?kaﬂtlapgrstaamspmeml eal ringsu l[-h&lrh adi‘atﬂlfié&hamﬂ:&d run to the
0 sed . e receptacles. A.pin having oppose
tapbL PRATIC R R Ui, Arp o eorsad B orpofimg tepdptacles in the
adjsiaBigtreedilel © dlfver PRPCBAGTERYERANIGH] Portioh ¢Tahé pRi infPRkS
osed on %he bevel ed ends and straddl es a

Is dis
re?%f“é"ﬁlchﬁptfl?]ﬁ?'d b fgesptactes @regontigaressip figx 1p respapse to
hydehilRGresRaf hide GRRRE tthe Drighfl afshsidh WheX sudh pressure is

response to applied hydraulic pressure 20between the
remoyrd thys eRaling e farree iy (Thsmodulerre then flangsd segather
with ptd}Rr ' : it BUERI

B R b e b toRs TRRE SRl L o e Bilpgiasiae the
vagionp Reneatstofthe presentliavengion dram b aeviewiod theaezehmnipyc

erﬂ&ﬁﬁx‘iﬁ!ﬁtg fa.%xa HRUE v tﬁhtrhlp.z)é?rlr %}%ﬁ%&iwéﬁg% %%H%Qﬁg ?hla'ms.

cranks receptacfes a 0 0 be

| . i O ' i .
0B} B0 A R il AL Pl dn i
meghlar ¢rankshafiibati featpres ssnenpedtionrsystemcRtwBET Mo EISs that features

BRI Shell. RMEAGR 0L TOGR8 Bl i
passages thieoein is insctvet e theadppesed.neckptadlen dA whirofsbds is disposed
o e RYLBR A5 A k55 DRERRP i RS, ek o) G0 B8

defimps esdntcdpticde paddsignad ttd flox firesporiseeo dppliedtgsiraulic pressure

er el n. 00 Figyre 11% a section yiew of {wo .
oo (8 SPF HAARFPETE T3 PARITe AL ABPD PSS RS Feceptacle n
the Bigmgfsihag_medhébsézhﬁféﬁi @aigeﬁtram}dngmﬂ_rbnem@? ﬂieﬂiﬁm deMeing He
i gur IS t gi vi ew of the exenmp|ary .
°f%‘ﬁﬁgﬁ 5?%8&,“[5?&8&0?‘}?3%}?&@%514/&’%@@ %ﬁmﬂe@{ﬂ@d%ae is
refioged.eTRe bﬁpc%fl eRthkehreRbpthéles Ale Mol td) Gy iem to be pulled
together over the pin. An interference fit results around the pin after the flanges are

mated and the hydraulic pressure is removed.
DETAILED DESCRIPTION OF THE DRAWINGS

[0007] 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:
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[0011] Figure 4 is a view of the pin part way into
opposi ng receptacles on the crankshaft nodul es; [0012]
WOR001/0982% i s a detailed view of a pin end of tREEHN2A0THH4553

it is advanced into the receptacle; and 10[ 0013]
Figure 6 is shows the pin fully advanced as the
nodul es are connected to each other. DETAILED
DESCRI PTI ON [ 0014] The exenpl ary nodul ar crankshaft 10
has at |east two illustrated nodul es 12 and 14. The
connecti on between them conprises facing end

[0 drigure keis amsctioniviey aBmeamodwlesjoireddppis attaetment of the

' € ;£ XEIPAAL d nﬂ}f S 22 and 24
pr eﬁ% %gg%t}-%‘éugramda?lgéé‘{%e@ %@%r pl%ﬁ{glggt%g’ conpl ete the

i o _The :pisn.: . ' 2

(0N ts iRl died T8k AT HR yfldnRETT B R tre
maodides; st ood by reference to Figure 2. [0015] Figure 2

shows the pin 20 having an inlet passage 28 connected
[00 0] aFigoter hissmendyipn of duypepif @f Fiplref; passage 28 is

seal ed at 32, and transverse passage 30 is seal ed at
[06}1] cEigurechizs BdwarfdhSgin phneway tnte oppesing teceptadles on the

) and 40 that, as illustrated, are parall el
crglgéggigﬁmggﬁe&_ However, it is worth noting that these

ORI AR £ doPURAIRD o Hhi Rt OF AR RS R s S e

recapitadie\edadone or nore outlets on the outer surface 42
of 25the pin 20. Ends 44 and 46, as illustrated,
[OpllﬂsEilgUresﬁ isestiows dhedpinefnly advaticed as thepasdided aretcbaneasedto

gﬁr%hlon 48 of the pin 20 that is |ocated between them
C2M8"s,. ends 44 and 46 present a frusto-conical

[ £ or i truncated segnent of a cone, but
Dﬁ%?ﬁ@ﬁ?&@omeml ated. This reduced di ameter
file at ends 44 and 46.fgcil.itates interference
0B el ity etbnaliosss 5t B o htraintfpees 12
arglae The @hhestidndeteBershahtcdtriReg feingéndrecstasicaneland 18
seals 54 and 56 _at_the other end is cor&;& | at and

thptrepeiie oprpsed FReS 9 Pinl | iy prEwplagy ano ave flaggeR,g2 and

25@al Gante drantl (SZtidt dviee pirEINGaRbnE 18R fiRd Qihneefidn. OThdlfin 20
In the exenplary enbodi nent, the opposed end vieWis

hasgesystgmeof gl paspiaes 2@ reraugs it dosialdsreatding thermia 28 5an Bp etter

undleF L8 WP teSerbibcAe EEREI S Ni ng the reduced di mensi on.
Wth regard to the main portion

[0015] Figure 2 shows the pin 20 having an inlet passage 28 connected to a
transverse passage 30. Inlet passage 28 is sealed at 32, and transverse péssage 30is
sealed at opposed ends 34 and 36. There are two oil outlet passages 38 and 40 that,
as illustrated, are parallel to each other. However, it is worth noting that these
passages may intersect and may be disposed in the same plane or in intersecting
planes. Passages 38 and 40 can have one or more outlets on the outer surface 42 of
the pin 20. Ends 44 and 46, as illustrated, present a reduced dimension when
compared to the main portion 48 of the pin 20 that is located between them. That is,_
ends 44 and 46 present a frusto-conical section forming a truncated segment of a
cone, but other shapes are contemplated. This reduced diameter profile at ends 44

and 46 facilitates interference free insertion into receptacles 16 and 18, although
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48, the receptacles 16 and 18 can be sinmlarly shaped.
However, the main point is that the shapes of the main
wOono01/99822648 and the receptacles 16 and 18 be @SIHIEE2P51084553

so that they ultimtely produce an interference fit

around main portion 48. Accordingly, other conpatible

cross-sectional shapes besides round are

10contenpl ated. [0016] Figures 4 and 5 illustrate the

assenbly technique in nore detail. Figure 4 also

illustrates exenplary circunferential recesses 58 and
soxﬁ@xmemremm seald Shapisi? araresendaodiscals 54 hud 86 abthedher end

o SRt A T T R SERECHIAE BoPhee

ancﬁszreﬂ Sh@ﬁduﬁedecnhﬁhﬁeﬂ psmdrhdﬁ h3hbexemplapt anberﬁnmnt Ithe

elastlcally turn t.heir qrigin around

oppRskd g4 Risshische SpRBL, s inke extisreralEmi e Aaroar: <
treRhfatd ﬁaéchumﬁﬁétﬁﬁgﬁme&mrdlﬂemm@ dwatH rega@ss thiemafisportion
shown in Figure 4, ends 44, and 46 Ha reduced

48 nEPReDBRlesd SAI A RS prdy; ghapyd o Fouyeven dhe main point is

thalt %4 @Istgé ?o&n%n ﬁtmﬁQH@ r&%bﬁﬁle@flﬁ lan@ ‘iB‘b'eQ:Bmpatlble S0
sas or exanple, nake contact with

that ammlamatelaerocme peinteréersaersfiv arewnd mertpRTHoR St he

Ac%gxgﬁxg@ L. Ghe &fmgﬁ%r{ﬁlez(g'oess%é%ﬁ %%ghﬁesr&%ﬁ’l%? fhupl apdir eaded

bringin anges 4 cl oser together.
colehpdatadhd nuts can be used as an alternative. Flgure 5
shows seals 50 and 52 contacting receptacle 18 as oi
[0015] Highice d and deilugrate therasserblydgthniqussingeorg gietaily Figyne 4

alsPHﬂ i RS %Ze%[p‘iar?gﬁ%ﬁﬁ&&ﬁlﬂ %Q%%geg%% H&eﬁ(fjtillm\e%m—%ﬁaped

ecep e receptacle 16 through
crqm&sagm AThesAsegsses S8land GOserveetd rxecpmetstrew ohgcefirations at

o o T P g B o

thd ageptacles Will blatsﬂcalljd retupii & thigfreprizyedl |dadem@omewgbmn% when
and 40 pbet ween Se

oibgsesssg e e o L BBRRE e Pl SiPbbesure.
AP i@mgﬁrefd BNGLM 2 46 Hadredhdedsdinichsioh o altdve thdr &b

oil pressure is applied_until the flanges nate to_kee
readily ?p”é%rébﬁ ERoeBtECiEs 16,380 381 ghteoen Rt qﬁﬂ%ﬁ‘i‘% §geals ?E and 52,

fo@sﬁxﬂpﬂa ARGk V\Rt}{‘reg%théle 8B} Whle fRGRAMAGH I oarsnahe
he nut 68 is torque

i f
othir a8 20 PEPHAE AP AL L 66 bringing eBpts Tuand 24
clﬁﬁlé?rg%%t}{e?c Bbitk ahe n{lﬁ%aﬁ batkéfad £ Mtdtndtivel g i5HNBNs seals

sion for receptacles 16 and 18. The end result is
50 4nsk Sherritantingfrecepinasie 18 as pid icanplied andsr RIRSUROKRECUEY passage

38 hglxel &?Gl?%é’?lglr%ssﬁ&r JI@S%@QIWénlﬁ%emé'Hl%hhbﬁ B i rea_é}ﬁacle 18 as

are now tully assenbl ed. The oil

weli n%th(erxmepsewwm thirgughi pasezsectlt: & aissuibdhpawin meryen 48 doos
not firdd grdonﬁg Ehm?lgwogﬂc dg 1880 ﬁﬁcﬂh% réc@e{aﬁfem@ (2% fladd¥s @ and

¢SRTELt 0 acent a ga
24 are brought together with the ml pressure applied to passages 38 and 40 between

seal pairs at opposed ends of the pin 20.

[0017] Figure 6 illustrates the fully mated position of flanges 22 and 24. It should be
noted that oil pressure is applied until the flanges mate to keep the recepiacles 16 and
18 elastically enlarged to avoid hanging the pin 20 in either receptacle. As soon as

the nut 68 is torqued to specification, the oil pressure is relieved and the presence of
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flanges 22 and 24 to allow oil access while the

flanges are pulled together. Additionally, the
wocasntieaseison descri bed above can be undone by rRETES2EVH4553

the process and applying oil pressure while parting

the flanges 22 and 24. [0018] Those skilled in the art

w || appreciate that the present invention provides a

10uni que way of joining nodul ar crankshaft conponents

for engines or conpressors or other power equipnent.

The techni que enploys a residual interference fit to
redesses S8 apd Gbi ﬁeiliMn thernkistig rethitgtontha origingl dbngmimdfor

BRI B R Bl B B el e

70&hﬂ§ehe@llly)codre§;ﬁfrﬂk tmﬁafre}ﬁﬂ'ﬂbmdBEEh@inloduEs a3 sadiliyre now

I alize s and,.shorten
ol riPPbIFch 3P LGS Lot ovh e ¢iB0EREA g0d PP o Tiosgpsilod
in ﬁ{&ea:f ®HERpRetiat thit 186 dil 18elddnngaii¢h RGAidedtadfaient a gap in the
occurrence of undesirable plastic defor tlon and t hus

flapges 3 Zanchd fhallaw eHl@qesss wihile dhe fipngssiage plgd fogether.

AJBEGRARCHR T ohRed M é@cnb%be{/e BB Be RMLHeAy 1206kin@Be process
that -afe alike or unlike can be jOIned in this manner

mﬂ@pmmﬁms@uﬁwéukmm%emﬁﬁwr 204 2-ows or
aci ng desired. Pin 20 can be machi ned or forged.
10 8 cTheise ﬁkﬂ\‘?étnfl @hﬁeaxt 5111;’3 mréclﬁf@tthatéaa preémtﬂsvelﬁ@@mvlgles a

%}?%S %{]%{ ey ar e‘ﬂ]galez‘es 3k gﬂ@ﬁ 615&09&)&8501‘3 or

ought toge
otmwum eq.@pamtt Iﬂleatmnpqmmwm r@ml mtwéerpn@sf&w detter

Bl B By S5 SEAD  ER A SPA  ro

for slines ot histdnckeThe asslofithe dﬂfmessuragtoml astiedllyedefony thoy

fl t u .
el AL 950l L LS RS AR i
forasspmbbnt Themoestovattae bagetofdhe tapptaties h&ladﬂ d 8anitigatealpyginst

of applications.wth, different ,nunber, of throws. S
¢ ge<aERRaEE oF HOHEBPY Rt SEbRmoHE ERL By apo Pap Bt Fgertiinee fi
of iRIpin0EimTeOdptidles TG AkEd) afwo o8 Ridrg wammrseusoxfsghdt hage alike
e of. du arlt descri bed

OTW?PFEC%BW% %&?Fcagge?f? ehepaiced %E?Q?%Pk

thﬂﬁ@'cﬁ'%p@ém@@@hké‘dﬂEihlzmban%glnﬁadhﬁzeﬂﬂﬁlf&%‘éﬂ Ph&isidM Hstruments
changes maé be made in the details of construction and

are pat f&ﬂ%?@; terghlyc Ihis SremplerymanBe faces gA2pf g ar¢ Breeision

mhdHEn&Nd thht #Ach ﬁﬁ:gﬂx?e Bloubt¥ BgetflbSthl %Hlﬂes lﬂ aric1514 are properly
understood that the inventionis not linmted t he

aligredrp The preasersafdheeim 20 naecantrales Hoand 18 mv1de§ ﬂ%mﬁ?éled
n%ﬁlﬂ? teBhe 'nﬁ &ibrﬂt eﬁbeH%n fFedulgs ﬁitetlﬂ&hﬁgoc%ﬁ&éférmmg or

uding t range o equl val ency to which ea
deflectiegior flexing anderstommto kHew tB¢ 0R@D]ar sgmpanenth e fpelien as

I
e L
variety of apphications wifle plaffetrﬁntgmmb@rmf tl'erown seas foredwhiswentory

cog%ﬁg aﬁ) eﬁ%e% Lgp g%r? léega{%ﬁgﬁs of ﬁ“rlsn %raﬁkghah%roﬁhgﬁgQOn using the

technique of modulanty described above.

[0019] While the invention has been described with a certain degree of particularity,
it is manifest that many changes may be made in the details of construction and the

arrangement of components without departing from the spirit and scope of this



CLAIMS 1. A nodul ar crankshaft end connecti on,
conprising: 5a first nodul ar conponent having a first
WwO2007/¢982¢ect i on; a second nodul ar conmponent h@ATHEH2607/004553
second end connection; said end connections, when
brought together, accepting a connector; wherein at
| east one of said end connections conprises a
receptacle and said connector conprises a pin
insertable therein, the pin conprising at 10 | east one
passage therethrough having at |east one exit
dischesaie. ilois addenstoggd shat the bamution isoos Himiteddo dipe exsnaplified
1 : o o Di. o
cxnt AL BLAE s Ol HERRT LAY s B8 B AP o P iinea
claifnacinchuiatgethe ffell ravperdfiequivelehoy & whichesgloegt thereof is
enﬁgqﬁgptacle, the exit being |located at said reduced
Pirensi on portion. 15 2. The connection of claim1,

efei.n said recept.acl e, c ri.ses.a botiomand..is
roof4jrAgaR, iR tbar< SBLEETR in T BHARE & RAPRY PP Bodtn. fhd
margemeﬂﬁicaﬁm@ﬁifnﬁjr by hnia@le?ogri :H?M1m inskeart without dépastiddfom
connection of either, of claing, 1 o conpri sing at
the Imygution, }BOs&SAOPS i %&fiet%lmlaé@%w the S auREdgt soope
of thevridesoh sai d passage agai nst the receptacle to
enl arge its dinension.
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. 0 111 5* 1 S. 5.The connection of any
precedi ng claim wherein said reduced di nension
portion conprises a taper. 6.The connection of claim
5, further conprising at | east one seal adjacent said
exit and on said reduced di nension portion to direct
pressure devel oped in said passage agai nst the

receptacle to enlarge iu;hﬂmmgnsion. 5 7. The
connection of claim®, erein the at | east one sea
conprises a pair of seals disposed on opposed sides of
said exit and on said reduced di nension portion that
further conprises a taper. 8. The connection of any

1. PT eAHbdHartankshdfP 8h8 cdnRELHort Manfiidilst | ONs

a first modular component having a first end connection;

a second modular component having a secbnd end connection;

said end connections, when brought together, accepting a connector;

wherein at least one of said end connections comprises a receptacle
and said connector comprises a pin insertable therein, the pin comprising at
least one passage therethrough having at least one exit positioned to apply

~ pressure to said receptacle to enlarge its dimension; the pin comprising a

reduced dimension on at least one end of said pin to facilitate its insertion into

a corresponding receptacle, the exit being located at said reduced dimension

portion.

2, The connection of claim 1, wherein said receptacle comprises a bottom
and is formed with a recess mounted externally thereto and in general
proximity to said bottom. '

3. The connection of either of claims 1 or 2, comprising at least one seal
adjacent said exit to direct pressure developed in said passage against the
receptacle to enlarge its dimension. '

4, The connection of claim 3, wherein said at least one seal comprises a
pair of seals that are on opposed sides of said exit.

5. The connection of any preceding claim, wherein said reduced
dimension portion comprises a taper.
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10 conprise a receptacle and further conprise a flange
adj acent an entrance to each respective receptacle
connectabl e by at |east one bolt or stud; whereupon
said pinis fully inserted into said receptacles, when
al i gned, upon said flanges being drawn together by
said bolt or stud. 15 9.The connection of claim8,
6. WNerife EayibatiBh cRAneS, faftReCiatRPASg 2t Iddutone stall bdjutent
over sald pin. 10. The connection of claim9, wherein
said bxit phd orosgid irediscashiinansioneportion taidirentpressureideveloped

. segnents to fagiJitate. .initial,insertion into opposed

in SFEpBRTsAdeAbaIRY the 15echinBe b AniArBR IR difeardn, 10
wherein the pin conprises conduits having exits at
sai d reduced di nension segnents to facilitate pressure

7. t r abhercernentioneficiriny @ouherein the aldeastienaiseal sompisesa

paif gL &8at] HisPosfy oPuhoe B ied B B A ANE st fefichd,
dimEMicHOpOIE6H tieat fOfthet Sorfiprides Atapdrer conprising seal s

straddling exits of said conduits in said reduced
di mensi on segnments to all ow pressurizing and flexing

5. Sh 11 o AR5 Sk s ARG 4 Bl

comprige aeeteptaciefarsidfiuthpt comprise anftarige adjacaitareentfarce to
surroundi ng receptacl e but havi di mensi on

C a |large
eaghgspsaiive 1eseplacie Fanmagtable %’aa@gﬁm bk gr syt
hGakd yi-enl ;
whéteZbh $3iq i3S KANGRReRe hib 3al MeePIER YlerPaligned, upon
saifl flanges beingad rawmetogether biyeaid bolf ar dtudecept acl es; said
first and second end connections featuring a recess
nount ed exterior to each receptacle to 5 facilitate

9. ex egaﬁhé&iohrtﬂ’ HAiASS, Whe G tREIBS BV expanded as

d
appl i in said conduits. 14. A nodul ar crankshaft end

they anedeawnovecsdgdibini ng: a first crankshaft having a
receptacle at one end; 10a coupling nmenber having a
channel extending therethrough and having first and

10.s eCPhél coamédtionSof oMiaT 8] wWhétein m@ﬁm-mrﬁmppﬁmﬁ‘edmed
of the first portion is |larger than the parallel

dimansion erd segmantsitodalitate iitaliasertion irtopRresed regertacles.
the coupling nmenber includes an outlet port in fluid
comuni cation with the channel and | ocated between

11.f i r'Ehe sodnectioonaf claim 10, wherein the pin comprises conduits having

exits at said reduced dimension segments to facilitate pressure transmission
to the receptacles to expand them to the point of alfowing a larger main
portion of the pin fo pass into said receptacles without interference.

12.  The connection of claim 11, further comprising seals straddiing exits of
said conduits in said reduced dimension segments to allow pressurizing and
flexing of said receptacles as they are advanced over the pin.

13.  The connection of claim 12, wherein said larger main portion of said pin
conforms to the shape of a surrounding receptacle but having alarger

8
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15 portions; and a sealing assenbly configured
to circunscri be the coupling nenber between the outl et
port and the first portion, and configured to
sealingly engage with the receptacle when the coupling
menber is inserted into the receptacle. 20

25 '

dimension than said receptacle before said receptacle is elastically enlarged
such that upon removal of pressure through said conduits an interference fit is

formed on said main portion in said receptacles; said first and second end

connections featuring a recess mounted exterior to each receptacle to
facilitate expansion in the elastic range when pressure is applied in said

conduits.

14. A modular crankshaft end connection, comprising:

4

a first crankshait having a receptacle at one end;
a coupling member having a channel extending therethrough and

~ having first and second portions, wherein the cross-sectional diameter of the

first portion is larger than the parallel cross-sectional diameter of the second
portion, and the coupling member inciudes an outlet port in fluid
communication with the channel and located between first and second
portions; and '

a sealing assembly configured to circumscribe the coupling member
between the outlet port and the first portion, and configured to sealingly
engage with the receptacle when the coupling member is inserted into the .
receptacle. '



