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FIELD OF THE INVENTION

f0002] The present invention generally relates to centrifugal compressors,
such as, for example, assemblies of compressors for multistage compression
wherein the integral casting further includes a gearbox and intercooler housings.

BACKGROUND OF THE INVENTION

[0003] Centrifugal compressors supply oil-free compressed gas in a variety of
industrial applications. A common application of a centrifugal compressor is in
ptant air systems, to supply a motive force for valve actuators and pneumatic
cylinders used in robotic applications, as one example. Centrifugal compressors
typically feature an impeller mounted in a closely-conforming impeller chamber.
The chamber features an axial inlet port to aliow fluid entry toward the center of
the impeller. Fluid is drawn into the impeller due to its rotation at speeds that can
exceed 75,000 revolutions per minute (RPM). The rotation of the impeller propels
the fluid through an annular diffuser passageway and into a surrounding volute.
The energy imparted into the fluid by the impeller’s rotation increases the fluid's
velocity and, consequently, pressure as the fluid passes the diffuser passageway
into the scroll or volute. The diffuser passage way has inside and outside radial
dimensions for each circumferential station of the impeller chamber and scroll. By
definition, the inside radius of the diffuser section corresponds to the distance to
the diffuser throat or the focation at which the annular port or passageway has
the smallest axial width for the given station, the diffuser section extending

outwardly for the remainder of the annular passageway.
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present invention can accommodate changing the center distance between the
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housings for its shaft, for example. As yet another alternative and exemplary

embodiment, the present invention, depending on the new desired speed, can

have both shafts moved to increase or decrease the center distance to

accommodate the new gearing combinations selected to get the desired speed.

f0008]  These and other advantages of the present invention will become more
apparent to a person of skill in the art from a review of the description of the
exemplary embodiments described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view a prior art of a three-stage centrifugal
compressor skid showing the first stage compressor housing with volute cast
integrally with the lower gearbox housing and the first stage intercooler housing.

[0011] FIG. 2 is a section view along line 2--2 of FiG. 1.

[0012]  FIG. 3 is a close up view of the first-stage volute-type scroll housing
shown at the top of FIG. 2.

[0013] FIG. 4 is a close up view of a prior art bolt on volute-type scroll housing

typically used as an industry standard centrifugal compressor;

[0014]  FIG. 5 shows an inlet assembly with the opening off center to address
a shifted impeller shaft position from a change in pinion gear size on the impeller
shaft;



[0014]FIG 5 shows an inlet assenbly with the opening

off center to address a shifted inpeller shaft

position froma change in pinion gear size on the
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[0015]FIG 6 is an end view showing the inlet of FIG

5 assenbled to a scroll: [0016]FIG 7 shows, the
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[0017]  FIG. 8 shows the orientation of the inlet with the opening shifted left;

and

[0018] FIG. 9is an exploded view showing how a change in pinion size can be

addressed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019]  Referring to FIG. 1, this figure, which is in a perspective view, has
portions removed for clarity. For example, the motor driver for the package is
omitted. The illustrated package comprises a first stage 10, a second stage 12,
and a third stage 14. In essence, FIG. 1 is a drawing of a casting, which further
comprises a first-stage intercooler housing 16, a second-stage intercooler
housing 18 and the lower end of the gearbox 20. An after-cooler (not shown) can
be used after the third stage 14. The first stage 10 has an inlet 22 omitted from
FIG. 1 but shown in section in FIG. 2. Second stage 12 has a differently
configured inlet section 24 as compared to the first stage inlet 22. Third stage 14
has an inlet 26 similarly configured to inlet 24. The present invention, in certain
instances, relates to the configuration of volute scroll 74 and its complementary
inlet 22, That configuration can alse be used in second stage 12 and third stage
14 within the scope of the invention.

[0020] The first stage 10 has been configured differently than stages 12 and
14 to iliustrate the difference between the prior-known technigue (illustrated in
stages 12 and 14) from the technigue of the present invention exemplified in the
first stage 10. It is also different than another known technique as described in
FIG. 4, item 90. It should be noted that the invention does not presuppose
multiple stages and the details of the first stage 10 can be employed in a single
stage installation or in a multi-stage installation, on one or more of the stages, all

within the scope of the invention.
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geHmMPIL, evgn fdRereds B aoweer paiirs, cgmtm@@@tm@@lwet Beowgt oil to all the
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assenbl y 22 has an inlet opening 76 to align it vvlth

' | 36.Referfi FIG. 3, i b ,
t BRsThe R B8 o TS 4 ¥ R sseind oddrabt Ba dSrRiig Tsarally
awcth dlogeinG Tt urRsepe F%gg@gwﬁriétgﬁ%w&gdﬂ\ghmQSthEbu|| gear

eI | er ﬁg resi des.
aﬁpe‘;@@ 8 fAUBRLRIYAN g88r 8 sEa Majkg A thg,@ggﬁga,tpg%{cher the air
CQ@WW a ARRRAP Ioba e pRshbLa ttﬁréﬁtgﬁ'm‘/fﬁéh e flion shaft 38

for the first stage 10 for exa e ‘an e oper at
h@ste@csi@eTrheeﬁteé@S%emhlar?@dwa&am@iﬁ!memmg e aA@mlt wmh the

'ngﬁ:fjeﬁla ?E ﬁge?erfl\ﬁ %jF h% Ip&g]gll)é]? rﬁ@fé\'pﬂ{%&ﬁfga%r 82 is part of the

cihtah@esembly%@w ahsb féaisressaracpaengindt ahotvaj int whtsh dlekimpeller
ig? vtfntory and the cost of nmaintaining a variety of

p ¥ acconmodate a vari ety of selected driven

speeds. Typically, the bull gear 32 is the | argest

gﬁ%r n Be %ear,box and is very expensive to produce
100261, o 37 sfstl%%qrﬂe%aawdéa%prwaﬂvsngon pediepges, what
e dpcB8a a 88mbfe 36t a%ﬁlﬂf 1 é%ﬂu@te@ﬂ@%u@&?@ﬁ@ed for the first

|nvolves changi ng the tee count of the pinion 3
redeR éOtf@reQ%armraje aaddpe epaiglorhasrpmessacedachange lracond!tlons

i%orﬂi"@rvﬁﬁ’t t@‘? e8£e We rﬁdedsﬁ'héto?igﬁraigqggheﬁigﬁ[g?llu?a{%urer wants to

wever i nfon¥gear
d:rmaiﬁe to @ekp@hteeuustzhmﬂraﬂmegbem@\emecthatf:smﬁ&ramb% valmett to

S B b e AL D B R R e D ot
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IJ] tt%ehgeg Ibg;< %pld IS very expensive to produce in a variety of teeth count
configurations. If the bull gear 32 is not changed then a speed change involves
changing the teeth count of the pinion 34 to reduce teeth for a speedup or
increase teeth for a slowing down of the first stage 10 for example. However,
fitting a new pinion gear 34 changes the center to center distance between shafts
28 and 38 and the integral casting of the gearbox 20 and the housing 74 was to a

fixed center to center distance.



is replaced with a smaller gear to speed up the first
stage 10, for exanple, the bearings 42' on either side

of new pinion 34" nust be relocated within the
hewgsiomg12234t 0 adapt to the newcenter to cent epcgbehisossieo
di stance. FIG 9 shows the bearing housings 43 wth

of fset bores 45 to offset the bearings 42' for a

clﬁmm i nt s%fiévetembm‘resi&r&tlmmrs@ﬁte@dmb%br@lﬁ@moff tiidginion 34

oF DI4teE Wil il S0dit e SRCY He g 1oL Si3ge 40. [are ample, the

OD@ﬁhiﬁ@ 47 dricithér cRICTBEFRWESIHRALIA end<d bb?t@lo@@t@ﬁ%nthlﬁrmé
eccentric bore concept for the seal is al so addressed

f SPusing 201p aglaplsiedhip npwosentelia cener ghaft gissancg2 FIG. 9 shows the
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i 98 T A BarR rh el B B S8R N Epeninain 47 s

Fme écanitic8o #hgenteheT rigkeat@drit ebte eondepbioatiadsad ghalso

CRReBRET 0" T MRt PP e 1 it 63 porgatertig LIS &

| 8 shbe tdelﬁrﬂeﬁﬁse&fbiy 32 rwfﬂf Qrﬁ apl Merﬁbi aﬁ@ﬂnqﬂshemwt@ the bolt
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that seal 40 fits in the sane openi n
nBwhewdae exaied left Rodtroladaderig lmpogri@ﬁs ft3’8he Thet EEnespectively.

- SR Rl e Akt EpBERle SR o5 0R 9T 1o 2 i
aprferably mtipedd wih aqmemngg?&’nn Erifm ztﬂa &b mwﬁhéﬂhpatelr B6Hrsl within
offset in air sea

£l Wle R o R P en chofHEe SBRTIEd Telgve fo the

cegriter ofcdieat amee thgtaearao sixahtise 8§méﬁfﬂ)eﬁﬁxg ad bébRYb@ row
kept atqﬁté}?s%grre horizontal plane. Even nore center to

cHhes gredraspals 38r Ehg samprpaUli gcaune fas he bearpgs for
hevi

1A, A SRR Tg el bt oy Bl B an

chargoceenilsio thedifusgr BReattachednd dtasass/eabhsinmiar offset in air
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dm’meereahaftsma Iand SBéWtfmyraneel@Ipt ét)th@rsinn@h@@ntrﬁaltﬂ@e Even

A A AT T S

asibetrigig tﬁ@gam&mnzbh@u phas. eridives! fle wasé}qha%qu:res a
028] As an alternative

and sin
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hat "way, the gear can ocat e oser

ﬁ?ﬂ@&qﬂ@mmnﬁﬁt%wh % oW lvaenl 4@ andaeloraiedhe beann@Ee42 closer or

TRl KETLOHRE R bt o8 AR 4580E0Endcton n o

\mxtshng eqhxanmt tiatthas the mtegras pear, bdxds hodl hogsiay 76 ze
or by changi ng both dependi ng on the desired end speed
for the conpressor stage that is desired. The center

fdoABINC AL ab@miaﬂ%,&ﬂ%@db@én i@cﬁ!@é@%ﬂmh&r 1FaMb 88 ské\®n for the
or bm@af@#&' on and bul | ear afts. Ofset nounti

PIOT REATCAA a8 Bt SorLise U Ul 8P SPARE Shalieay, the Bull gear
856 8BlrEloeaeARARdr idk GshdrAim g rén‘i’iWn hart %%' tﬁéﬂﬁéelf can be moved

conponents such as bearings seal s be mounte

a variety of positions to accommopdate the new shaft

| ocation within an existing gearbox. Speed changes are
now possi ble for such precast units w thout najor
expense of obtaining new gearbox with scrol

i nt egrated housings. [0029] Wil e the invention has
been described and illustrated in detail in the

draw ngs and foregoi ng description, the same is to be



11 G ains: 1.A rotating equi pmrent assenbly,

conpri si ng: an integrally produced conbi nation

of a at least a portion of a gearbox housing and at

| easaog2psut i on of a rotating !équi prent housi necmirsZoosse169
first opening for a driving shaft into the gearbox

housi ng and a second opening for a driven shaft from

t lo¢ lajeaindrext ihons gigen gearbidxeandetcatii cognisigatiqpmentsing the speed

h [ Lot fi enj d d
o%éﬁib%gchg“’@%@‘gﬁa g e BBk Frhdie brfodfcd ey

f cbamging bathoddpendling on thet desiregteatiispge @it theebinphedsdk Bthge that
further c rising a seal assenbly through which the
dfd %ﬁﬁ@hggg C%?@alétanpﬁeoa@ %’éﬁ*’e@ﬁﬁ@' £r flggrepged by moving one or

C OB pifioRGna Hulllgehr QhéN@@f&%@h@ﬁﬂn@%r'tﬂ@@héﬁé are made possible
di sposed on the driven shaft and | ocated in th

r 8Y AGUdS Wi eperstitic parahilitps that allow the ogginal b@%PhO@@'ﬁﬁgCh as
f HEAISs mdlsgioﬁ%eﬁﬁ Binfdd i 'd“@ar%tﬁaéit po'ﬁﬂ)n@ td ra'CEbﬁHqToc{ate the

gear engaged to rst r|ven
a@@@rﬂbﬂa leasntipn |Vtshhrrgalaaxl|shlh@gear}bem ﬁgeécb«:}mr@@sm‘ré now possible

i r‘ﬁgl{u kb%%@ lgr?q'bsl pneo%ﬁﬁ us%'( rpge%ﬁtoggs aﬁpnﬁgep ug{%ta‘?go} Rith serolf

omt@gramjrmmsmige change the position of the |nI et
opening with respect to the rotating equi pnent

housi ng; a diffuser conprising a diffuser
ofpRrzong w;e&h@ﬁ%hﬁgn AY¥s Haen idek&ihabarMlistratt8%h detail in the
dlffuser 0 enlng aligned with the inlet opening such

Frawings an ﬁ)éegpﬁ@qj%:m@oethg geMcaisdpparsonsigered as illustrative
r@fﬁ’di h&Medtricart mfchta?&tépliteéezﬁiﬁﬁé@g%oﬁ”tﬁ& Jrfy BfeChret&red

the rotating equl pnent
embodiment has been shown and desor bed and that all changes and
modifications that come within the scope of the claims below are the fuli scope of

the invention being protected.



the seal assenbly further conprising an offset opening
Wth respect to a center thereof, whereupon the first
driven gear is replaceable with a second driven gear
of a different size that changes the shaft to shaft
center distance and the seal,,assenbly can accommodat e
t he changed shaft to shaft égnter di stance by
reorientation of the offset opening. 12 2. The
cagmenbly of claim1, wherein: the inlet assenbly is
nounted to the rotating equi pnent housing on a side
opposite fromthe seal assenbly. 3. The assenbly of
Lcl ai mrdativigeageipment dpsemblyetorgpismgng and t he of f set
opening in the seal assenbly can be aligned in nore

than on sition wth respect to the rotati .
equi BrisredgEedsed cﬁmb*Pﬁ%‘P“a%’Is%ﬁble?St&rpoéV% At g,geafbmf housing

andheN&isna pbdtien loflaebtadngl e@fi%r%@ﬁt HRSRE REH Afidt Q%énﬁi?ﬂ)r laMriving
the sane plane as the shafts. 5. The assenb 0

shaftdntithe gegphondionsing gad pseeond gaenieg fosetdriype shafgfomythe gearbox

r . t . 6
PRSP P Wil U RESRELE i SpBAL LR g on
opeging apsaiyissionéd bpiedefembinerhdistamdetdwaty feondodd ametrer;and

inlet openings in a plurality of orientations with

respect tp the rotatin i pment .housing. 7..The .
Lot e e o et merigry a5t aserplagroughaphich
thé Rki®tn ORENEMES, BeCdrfRRAPLR fOfthad| doBpPBIAE 4 Nrs® dlpilvéi’ﬂ%ear and an

. defined by the shafts or above or bel ow the plane.
impeller disposed on the driven shaft and located in the rotating equipment housing;

the gear box housing further comprising the driving shaft and a driving gear

engaged to the first driven gear;

an inlet assembly comprising an inlet opening located off center thereto, the
assembly adapted to be mounted to the rotating equipment housing in a plurality of
orientations to change the position of the inlet opening with respect to the rotating

equipment housing;

a diffuser comprising a diffuser opening and supported by the inlet assembly, the
diffuser opening aligned with the inlet opening such that both the openings move a like
amount on reorientation of the inlet assembly with respect to the rotating equipment

housing;

the seal assembly further comprising an offset opening with respect to a center
thereof, whereupon the first driven gear is replaceable with a second driven gear of a
different size that changes the shaft to shaft center distance and the seal assembly can
accommodate the changed shaft to shaft center distance by reorientation of the offset

opening.



8. The assenbly of claim7, wherein: the rotating

equi pnment housing conprises at |east a single stage
centrifugal conpressor. 9. A rotating equi pnent
assenbly, conprising: an integrally produced
conbi nation of a at |east a gortion of a gear box
housing and at | east a porti6n of a rotating equi pnment
housing with a first opening for a driving shaft into

2the ﬂ?eaars@é??fblg Q¥ ]a RhefeirS 86O Pkt QRLRIHIY i RburRe o HE Rotating
shaft fromt gear box housing into the rotating

equimgRirbeisitgows m@e oppiesiteirem theesedli assambdpeni ng and t he
second openi ng are positioned a predeterm ned di stance

avvayfrom n t erotatrn Lppent. .

3 RousT TR of CRbmartaerslty e LU o Be by Y B GHnine in e
seahagBmblyecair be/ @lgiddait mert #6s ont HRsitibh Weith $638éd: to the rotating

further conprising a first driven gear and an inpeller

CQYIRIIE BOSEIE- t he driven shaft and located in the
housi ng; 13 t he gear box housing further

4corrppre i gf S @R&Ex‘ﬁ @1@%1@1‘ a% o‘f{s@tg)pggigng%gr;%%ﬁgﬁéé in the

rrven
safnerpldneras ttersheftsi ng an |nIet openlng | ocated of f center
thereto, said assenbly adapted to be nounted to the

r ot at.i n equi p t. housin Iur y of |
S.ori oMERtFERAYIY Ghihge AT i R oot Spepiags are above or
bIRS Biphele Mat hrtér?e%&%é sﬂa@tssal d rotating equi pment

housi ng; a diffuser conprising a diffuser

openi ng and supported by the inlet assenbly, wherein
6.t he Thefdssesdrly @f)elraimrg afhtrgmeehewffsm Qmemignﬁ eapabbeqfheglg aligned
bot ni n v
wﬁlgg“ enfbts?r d mﬁ tcwgf’?%ﬁ? er?% ggrg oraeirﬁeﬁlrog petq rets%ect to the
mmmmge¢h@hmn@oeﬂugpnent housi ng.

7. The assembly of claim 6, wherein: the offset, diffuser and inlet openings are

capable of alignment in a plane defined by the shafts or above or below the plane.

8. The assembly of claim 7, wherein: the rotating equipment housing comprises at

least a single stage centrifugal compressor,
9, A rotating equipment assembly, comprising:

an integrally produced combination of a at least a portion of a gearbox housing
and at least a portion of a rotating equipment housing with a first opening for a driving
shaft into the gearbox housing and a second opening for a driven shaft from the gearbox
housing into the rotating equipment housing, wherein the first opening and the second

opening are positioned a predetermined distance away from one another;

the rotating equipment housing further comprising a seal assembly through which
the driven shaft enters, the driven shaft further comprising a first driven gear and an

impeller disposed on the driven shaft and located in the housing;



10. The assenbly of claim9, wherein: the diffuser and
i nl et openings are capable of alignnment in a plane
defined by the shafts or above or bel ow t he pl ane.

11. The assenbly of claim 10, wherein: t he sea
assenbly further conprising1gn of fset opening wth
respect to a center thereof, “whereupon the first
driven gear is replaceable with a second driven gear

of apdidhLHERhRAE fiftRlr g6 LNeiiAthad IndN2kliving gear
g the sea aggénb ate

center distance an y can acconmo
entghgeddhdirgledt drineehitgesro shaft center di stance by

reorientation of the offset opening. 12. The assenbly

of claim 11, erein: the.inlet, assenmhly,is ted to

e FoI Aol e OISR BIF 2pehad Ksasa e e
sdid1@sse@blly Agsed ) Ve moddted I@e ase@NDEYisther hBUSThd B a plurality of

wherein: the inlet opening and the offset opening

. 0 . . - . n .
onigyEatigpnto 8y reaiHonefdhe gHeldopeingorih tegscioifesaid rotating

Lk QML h respect to the rotating equi prent
ei%ﬁ%é%g.s 4. The assenbly of claim 13, wherein: the

of fset opening is capable of being aligned with the
di f fadefusanchbmmisaty opidfifisagspéningaml supgdotttd befthe inlet assembly,

rientations with respect.to the rotating. egui t .
wRGEE e arfigsy obegmeaEhebwishiie, Mt obraie ik B b g, openings
mb¥kea ofkt S@fountlbih frébsRAtaBHE of MeCtalc® RERIBYS withQc§RBER! Be Pbtating

alignnent in a plane defined by the shafts or above or

COBEIERAL BONSING ane.
10.  The assembly of claim 9, wherein: the diffuser and inlet openings are capable of

alignment in a plane defined by the shafts or above or below the plane.
11.  The assembly of claim 10, wherein:

the seal assembly further comprising an offset opening with respect to a center
thereof, whereupon the first driven gear is replaceable with a second driven gear of a
different size that changes the shaft to shaft center distance and the seal assembly can
accommodate the changed shaft to shaft center distance by reorientation of the offset

opening.

12, The assembly of claim 11, wherein: the inlet assembly is mounted to the rotating

equipment housing on a side opposite from the seal assembly.

13.  The assembly of claim 12, wherein: the inlet opening and the offset opening in the
seal assembly can be aligned in more than one position with respect to the rotating

equipment housing.

14, The assembly of claim 13, wherein: the offset opening is capable of being aligned
with the diffuser and inlet openings in a plurality of orientations with respect to the

rotating equipment housing.



16. The assenbly of claim 15 wherein: the rotating
equi pnment housing conprises at |east a single stage
centrifugal conpressor. 17. A rotating equi pnent
assenbly, conprising: an integrally produced
conbi nation of a at |east a gortion of a gear box
housing and at | east a portl n of a rotating equi pnent
housing with a first opening for a driving shaft into

14 he ’Qf{%aésg’%blg WSS ARG CRDRBE Y ’Eihf‘ﬁ%exf d Fhidrdpéfifles are
the rotating

shaft fromt gear boX housi'ng into
capgple phiE ignnizotizianganewle@nal by thh eha‘ﬁsmsab@pem belgwaheplane
second opening are positioned a predeternined distance

L oaeT G TR e ST S deriin it St Sy P B fpmorises a

zewﬂh@iﬁgtefk@ag@rcbﬁkﬁn;gﬁh@fn{pr@s@&erS the driven shaft
further conprising a first driven gear and an inpeller

di sposed on the driven shaft and | ocated in the
I'F ot 2 ratefinecpaupmeant adseroklygpmprising: t he gear box housi ng
further conprising the dr|V|ng shaft and a driving

gear__en dto.th .dri en, gear; . an inle .
e SRR S PIRG oI D8RR o e of §RpbBbChousing

an@aiﬁu@rst 4 Peftioh @f atrotifg S@mhwa@aﬂhgdw&w het mntgeﬂ;r taQiriving
the rotating equipnent housing [urali

shaftiiedh ge@ﬁgowuélﬁaﬁ@%aﬁ?f@nﬁegffrtl%??r@fdrt\'ﬁ@ Sliwfﬂ fé‘f’m the gearbox
h(ﬁl@ﬁg 1&9 e tr(lﬂatrl Pcﬁﬁﬁmén@ Holén n%%l?etrétﬁghé%ﬁwt RPEDAg and the second

fuser conprising a diffuser” opening
Omnmgampxsrttoedd byreﬂﬁerrmkm@dlstam\@ly}from hee atioflfetser
opening aligned with the inlet opening such that both

openj ngs_nove a t on rear.ientation he .
b b sty baer o BERdbin SobREv PSR P noully isp which

thO Quisem Ghatt enters! HR &i{\leﬂldﬂ@ft Shhadr RIPPking| NGrsbe@kem@sar and an
with off-center mounts to allow the driving shaft to

impellerslienased Qs dayerrshpft prd lopatedin the refftingesqUipment hqusing;
accommodat e a change in at | east one of the gears.

the gear box housing further comprising the driving shaft and a driving gear

engaged to the first driven gear;

an inlet assembly comprising an inlet opening located off center thereto, the
assembly adapted to be mounted to the rotating equipment housing in a plurality of
orientations to change the position of the inlet opening with respect to the rotating

equipment housing;

a diffuser comprising a diffuser opening and supported by the inlet assembly, the
diffuser opening aligned with the inlet opening such that both openings move a like
amount on reorientation of the inlet assembly with respect to the rotating equipment

housing,;

the driving shaft comprising bearings with off-center mounts to allow the driving
shaft to be moved closer or further from the driven shaft to accommodate a change in at

least one of the gears.



15 18. The assenbly of claim 17, wherein: the seal
assenbly further conprising an offset opening with
respect to a center thereof, whereupon the first

driven gear is replaceable with a second driven gear

of a different size that chqgges the shaft to shaft

center distance and the seal "assenbly can accommobdat e

t he changed shaft to shaft center distance by
18.eorTIRNAAELBN & cihihe 19f (delirPRROIsEA - asschibly THEhA SRR Hg an
of claim 17, wherein: the driven shaft conprises a '
offeh opeiine Fdtniispediaei hgenentheraps, whoghpan et fifsh daiyen gear is

t t er.ay |

et @Ble R scldhD ol W G RCLeAE AP 0A] b e TRUE o st
centep disemtasndothe ofal abrembbaran mgsormoddneihe changed shaft to shaft center

distance by reorientation of the offset opening.

19.  The assembly of claim 7, wherein: the driven shaft comprises a bearing
assembly having bearings movable within an offset mount that allows the driven shaft to
be moved closer or further from the driving shaft by reorientation of the bearings in their

mount,



