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WD 20061011808 PCT/ NO2005I1 000280 | A notor driven by
pressure nedi um supplied froman external pressure
source The present invention relates to a notor
driven by pressure nmedi um supplied from an external

ressure source, conprising a notor casing with a
thgm

RPHEChanber, 'which is divided into a predtfjpegs/000280
chanber and a di scharge chanbgr by nmeans of a 5
pi ston, where a rotor part is rotatably nounted about
a first axis, which is arranged  eccentri cal
re lnzatpy driven thyepreeyule gedinaniwplicd trem a3, 4REerRY PRESSEFP Source
controls opening and closing of an inlet oa.t of thaf
pFhesprasant invention relofss e MASoTHiEeg Py lgressgwgtﬁ- WELFipayed trom
ad0ssternalsesoNte Botirse, pamptisizg d motoneasing sitheacwerkingsclgunber,
8«;1#8?{ 3/ attdGBiola préaé thh B! a8Q dlschaf ftkchabefbaleans of a

Q

c ust]on engines.. | b t :
OB A Bagy s roipubl HRA AB6R J 85t BRY Py ¥ firanged
ceooeriFigally elativetoithe PREKiAG ChImbeEss MnAFH Andyhighcontrols
Vépeingd ndasloging ef aw ivietqurt oftthe ipyessaretchembeny vdile the piston is
ﬁgﬁgﬁfoﬁnﬁ'aﬂp SecondaldSparaBléllio3Re frauxismor ki ng

nanbers are illustrated, the extent of each being
' Ugﬂ_at fﬂ ¥ &d?@BOk?Qfsf%@d@?ow Alljﬂtrﬂké HiRerh 8l intRB6n Sngines. In
r al _dipensi.on in.the Q casi . T | ;
e it oty weeayepR Fib RS TR Wit A rotinfleia ciroular
stavitydn theymotarecaing abentianaxiwhichds a@ﬁ@ﬁ%@“ﬁ%ﬁ@ﬁ’ to the
wWebldrigsiefanhsin axdyer e works a piston in the formof a

flat plate part, each of which is hinged to the rotor
par US Bh&Y Ipd 3t four paklting shambers hrsillnseaeddhe extent of t5ich being

ls%nx]?tt%!él' . g%g;ﬁ%é?én Eecﬁ‘h%a_ {vﬁ?igﬁgg got@f‘gaﬁ’j%QKt\ﬁaI &isnenbiondn the motor .

I l c fir 1 s
BSOS ERe R s I ot PP 8 U i if el ks
sthei intemalicambuphiosergare- W EACOSY QTRIRS hameper SHERBIFS 2 jlon 1n
MeeOforia oF arfitit ppté pattthech 0¥ e ¢hois himged| to dlse wtotepept T piate
”Ph% arel eafh s@biSbtEPlPror&bRAMAYSlib g eovERlef fortatdsaid byckwards in
p

DL oS b o o e M DS Bt 25
2T PR B S AULAG R e

reharbgart.  In a known per se manher the rotor part
is rotatable about an axis that is eccentricall -
| Jbameator aecording i the IBWAHOE INYHYSS WhEEPHgR F}?é‘”i’%{%‘?’ SLpio
patrigld strakerastor, ditved bypresaucnsuphbied by apresgune rgedivm such as gas,
P &Q&E%:th%fa%ﬁe;.rsat Akt kioﬂqp?mtbﬂpa{t isagelm®tation,

e or ¢asing'.s.inner J
oferRpgiS eiber BN offolng it fok SBUBhIEh BF ERForor part
i e
chatdricalliilocatpd #t the mibter caming, HenscirebbsgBleaotosmiartrig a restricted
C AP 1HeMoRdr PaRF Byt XTRA roRfiflg SealBipWBLALER against the
charber A @Ak : 18 ’Qﬁgn are

OF i 1 e 3.5y | e

-y

by ,nmeans o oW
i IPYUST PR S HT Wﬁ%"f’gﬁ?g&ie_ N a l
C amppyergqﬁ against $he femaining cavity that forms actnal working chamber. The
piston divides the disposable working chamber into a pressure chamber and a

discharge chamber by means of the said piston.

NO 107 036 illustrates a single stroke motor with a cylindrical cavity and a rotor
part that is eccentrically mounted in a related cavity. The rotor part carries a piston-
forming plate part, which by means of a pressure spring is pushed in the rotor’s
radial direction to sliding support abutment against the cavity’s peripheral wall. As
a result of the use of a radially movable, piston-forming plate part in the rotor part,
the rotor part necessarily occupies a large portion of the motor casing’s cavity, with
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part that is eccentrically nmounted in a rel ated
cavity. The rotor part carries a piston- 35 form ng
plate part, which by neans of a pressure spring is
pushed in the rotor's radial direction to sI|d|ng

ort abutnment against the cavity's peripher wal
P’%“P@sult of thg use of a radi al>ll y ﬁovagl 0200:”00028”
pi ston-form ng plate part in g£he rotor part, "the
rotor part necessarlly occupies a large portion of the

not or. casing s cavit 061011

Beorhids o8 B 05 e mONQRR ERats teNEr D IREISTIT he

worrkipogdighnbmited sbdidy foraixyal imarietnegt firtthe piston-forming plate
respondingly limted ability for axial novenent for

the piston-formng plate part. WO 03/012259 discl oses

Aol (390 2225 IcRosBPh @{ugm $thoka nitiBr ﬁmhl Yol §indeyl davitlylin the

tnn:ﬁtor éas[% B th%%g{;t%? g%ﬁlﬁ] 5 Qﬁl [%-@{c?g{ T ﬁ18§0%¥2%6&

ich ogmﬁﬁéﬁt @ﬁ“’érﬁoPWPéﬂ i  TpitiepRlpayer fom
ppplErd presswre myegivnednpddisivoy in thamatlm casimgagi andarf,2 plate part is
Rt IR RHied; 3 E0isRRN8Sd tdbe FivBledthiitiPBleloppBsite end inwards

Qc#ﬁfﬁhs @e%% gdpart\clﬁl ogger ta £} gggﬁgxg at%HBSEIRI %@gt \Q'rl')gung rotor

0S| I nwar gs owar

@Pﬂe?ortt@l\eg o5 the BEeAFYTR Jotsp aR s iressyEs medivmy, 8‘%9 %t? ipﬁrg‘ is
rcotved it Cheplangitudinalt dirdcien, thys ¢reblipg dseherepiivoting backwards and
%@&&&H B B o1 ca-gﬁ@’ﬁba@vi 16 Fbrim S15ding BéNRG dbirh & agamst the

r&g% gﬁH d'hPe 1 agl 451%0 TSI{C%QBIS H%ﬂ@&gglrbﬁgﬂgguﬁ@ SB:tFH \égigu

£8PR 5@&9&3?\5%8@@3@ ﬁfge BBI9F; FERESSHER epifiile thegptor part
pamifarlyTbevepd atdounzarersnedially snwardixcloeated partrapenaigl fyr draining
QHcBAr g MhddiR T the dbch ahbef. WiB S8 WyEnaReil WaibReral
tsgl%a%gq‘l?({[plgtog rf%?xﬁlﬁr o{:ol?% e%h:c%é L@xﬁ(ﬁfcaf i ﬁ{ap% r%vﬂi%s poor

[nHisgtean ofohe %?f@ﬁ .SH@pl%%rto %PHFUH %ﬁ%ge%hﬁﬁf‘esma T FRauires a
ferarkinghdatibecwith gecovipdivhied shafie, he4 arsappydxints fgure-of-eight
RBEp e Medr8bver SThE rala Bvelly e gP ldih &¥idnd e, ‘{fg@ydd%ﬁ thePRidr, part and for
\Q?é ?ﬂté al? %xloklpﬂi 'x%ﬂtu)e g@&?%ﬁhfsm«%v% ?u%?ﬁh cham er s volume.
€ ene supplie he nofor .

aﬁl@' ;’;%Q of {4é%r§%)ehy Hv%ﬂtl&? f4b i)?cc'vl@e a B E?%la{%@f@gfﬁmmt
FP{i\‘iﬂ"é ?“n@%‘% féfﬂ-a&z@ G235 which SoREsaREY thgmpst obvious

Istatgyef thermetasi ons enpl oyed for the rotor part and for

the plate part provide a relatively poor utilisation
dfhetrhetoneedordigg dd thebipventionds ghasactetisedd ipthatdn agénommeper se
ﬁﬁﬁﬁx@ﬂthd rﬁttﬁrphh%edt& dcalifs-Porndfg abwihival 8fainnd 160dlQrea of the

J LH &gﬂ% ebd1 Y lda{alt l%t’oﬁ'll- ¥¥Pm
?i © gt wﬂhggﬁh;e fsexgz?@oqﬂa;rﬁfad 0B Sheton RAct AR a*ﬁ% oBe cnd
oh arvargedrvitle sealing tthuningrabatokent wgaipstrthe workingwbamberds circular
| peiipheri@Ptviil CorRicthesthe HPdte Part Lot B pBotddufotRitids agabackwads in
e efgjh%ﬁﬂw& R i s,
theprptsvte mGuEh at one end i s pivot-nounted

nthertor t the oth
OBy employ?ng accgl%ng e?nventmn a cy ca? cavity in the motor instead of

a figure-of-eight cavity, and by employing a piston formed from the forwardly and
backwardly pivoted plate part instead of a piston formed from the actual rotor part,
several advantageous effects are achieved.

For example, with a simply designed, relatively voluminous working chamber and
with a favourable movement of the piston relative to the rotor part, it is possible to

. utilise the working chamber in a particularly efficient manner. Due amongst other
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is arranged with sealing-form ng abutnent against the
wor ki ng chanber's circular 30 peripheral wall, and
that the plate part can be pivoted forwards and
backwards in the working chanber towards and away

w%g&%tg& rotor part's peripheral surface, CcORtk@deSbozso

pressure nedium By enploying according to t he
invention a cylindrical cavi ty in the notor i'nstead of
a figure-of-eight cavity, and by enploying a piston

ggggo tfh actttﬁzgt tf'le? Hﬁ@g&i k)}/at@?g‘t h%sor r}%@ﬁ?@g %éal ﬁﬁrgsgge side
Biace, ﬁﬂﬁffecmé"elé’é’ﬁeéf" is vaé B the naftew sl

_ auhuleatedus Equansion wp thee, presdune shagibiep) thexgby |aghﬂeumg a high torqﬂe

roeirbﬁﬁ kél@t'i%ly RlrBEh QY o f YR EKSH @@fb@ﬁiﬁﬁn@?,dan ¥ffédtive reduction is

t{l par ?xe %igfligg Eesgléreblf]ﬁ Fﬁg %M\%eﬁ 151%1‘2& :gﬁnrgface during

5 the %selraé ection 2
almﬁeﬂnt eﬂmrtage@s ﬁm@h@m oBerﬁ’!m‘iqmg@mmme ®edium from
tiht B@%orl@sihBe éa&ﬁﬁv is B@{stén‘ﬁl? Vitills Phablg ke draeifg fo be carried

.con%gggclj SHLY Enevea&ﬁaﬁ‘;l% st ﬁgal &&&fcﬁ hlg;ufbgptlve

ase I S ac Iston s r a
gﬁr ! nagﬁwe W%tn%%g&i} ﬁlog’\);tlﬁ gﬂt&g g%néat}gl ue?‘?ﬁﬁf@sﬁur& surface can
rkajgited dn ¢ SP%lﬁfe OFMIIBIOBRNGT 49 & gﬁsp d portion

aom fak retot part ané dinnilianponsdy @nﬂadmavewdy@imteldé:apk wesbe joined
BheSSHN - RAHARE &Qm&qe\ma bavigey Mathdriehlemabr wall ii8@R narrow gap
gl?er'.lvn%rt dral tor Sudi ng t?l% Q%anﬁeﬂlﬁ%éaﬁg %attqﬁe Qtor art with

S 6‘8 e 8r“n Ion | h1 Cant

et pigtenipartin sesibig apisi %ﬁ&rf}r SeRREAPHR? P iythe Gavity's inner

dwsli: pantigelartgdi e pistons tadid papiverveakingppsicgavity is
constantly open, thus enabling the draining to be
CHiter nethr acedrding ta thomventiants fivdherathaiagiegised in that a stator part

pfo%ﬁ§ 'dﬁ %xﬁ?k@iﬂ? gipdi o€ hq;pmﬁopﬁk%mé medidnd fo e ipuR, and a

p?o bix 1) %udt?mgs&%ré} Blrdt® B tg C}%ﬂ-’f@}g %'ﬁl%é Sitor artfor
AL b ok s e UELIPANBL IR ﬁ&% 5'.%&}% b PY ¢ Rotop fesing’s
t well tlotrois pavidedndonstandly apm@xsﬂwm efeningcgemadhe yorking

CiHavfdr RPGIcIssé.ace be joined in a sealing-formng
manner to the cavity's cylindrical inner wall in the

n?ﬁ{fs %ﬂl\ﬁ@ﬁ peﬁﬁité!\@:@ Bd\tﬁ&gwﬁ@ﬂoﬁ@i ipfegs@ednddiemrfodrathe stator part

P&t an1y i §ﬁm’n a 8" Eﬂ Aﬁtﬂe@aﬁfe@ﬂne an
ryid% Hﬁ, of ?g;{;g? % t}f;gerﬁorv%pt r}é&ﬁ?g%l n%ﬁ s rotation

t i'aéaqxcs:b@he staton ipdrip B mtzwdwmng dpsshargf: @wm thewm chamber
a@ﬁﬁfa‘ﬁ'l'y"iﬁnhﬁs bh addaitoh lowsofidischhre mdtinmandinlly edtwards from

t Rat ]g Rart forns an axial supply pipe for
Ea%w@ pressure mediumto the rotor part, and a

p %& zﬁpc?éﬁcg%ifl'tﬂe ﬁa{&?or%:@&r‘a{r%ﬁ@ t‘é%i i pﬁ/&glf é%ﬂ? b@ eBRAdced bya

opening. pressure

I‘Fé""?\ﬁ?PRPﬂ'@’Eﬂta?ﬁﬁéiaP 4¥d that in the notor

SRR TRONRERR OHE FHRESS R F Ol BRAP o grovided with two

d iferwaadly end backwardly pivoting piston-forming plate parts, which are mounted
on the rotor part on diametrically opposite sides thereof.

A second preferred solution is for two or more separate cavities to be arranged in-
line along the motor’s centre line, each of which cavities forms a working chamber,
the separate cavities” related port openings, which are arranged in the rotor part’s
storage slecve, being located angularly displaced relative to one another.
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This solution permts an advantageous flow of pressure
mediumfromthe stator part radially inwards in the
wor ki ng chanber via the rotor part. At the same tine

an 25 advant ageous control is achieved of the rotor's
inlet port by the rotor part's rotation rel

wa e 6’%‘[‘& or pgrt. The congt antly open di scharlg(!;ell/r%{&ob%eozso
the working chanber simlarly pernmts an advant ageous
flow of discharge mediumradially outwards from the

r chanb The efficiency. of the . acgordi.ng. _ .
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isteamn gelsiragliosi ew of a cross section of a working
chanber in the notor. Fig. 4 is a perspective view of
sAstllastatep an fig. Miccmotosifreorapaesed oif Jousi (painfegmpenenis: g motor
NBagiing IB6Y h 3tatdiepaliol Qla rpk paitt @ 3twich yeladet Mg yeuib2T, phis tgvo
g[,%tgng s@erspective view of a rotor part with related,
golng drive shaft. 10 Fig. 6 is a perspective view
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L ot LRl 0 R Py cﬁw_ﬁermd
rivtesmeiotechapdert2bftogather With a baekplatratt,svhigh Aestigtercomected

ChSinBens26¥ thibughaiodig Pelts (ndflshodvd)ah dlie oles 208 Wit h
rel ated hinge part 29, plus two

In fig. 2 an intermediate chamber 22 is illusirated that forms a cylindrical sleeve
and defines a cylindrical cavity in the radi4l and axial directions. The front chamber
22a differs from the intermediate chambers 22 in that it has bearings (not shown)
for mounting a rotor 28.

The front chambers 22a and each of the intermediate chambers 22 are each provided
on the periphery by a cut-out that forms a related discharge port 27 from the motor
casing 26. The discharge port 27 is constantly open for draining discharge medium
from a related discharge chamber 21b in the motor casing 26.
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illustrated in fig. 1 three notor sections are

enployed in-line in the notor's axial direction, but

in practice a single notor section may be enployed as
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with three cylindrical <caviti®s, each with its
morking chanber 21 arranged in-line in a comon, 25

cylindrical notor casin era
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In fig. 5 the rotor part 28 is illustrated in the form of a cylindrical sleeve with shaft

* 20b. In the rotor part’s 28 sleeve wall six through-going port openings 28a are
provided which communicate with the port openings 29a in the hinge part 29 and
discharge directly into related pressure chamber 21a.

In fig. 4 the stator part 31 is illustrated with three port openings 31a arranged
axially in-line in the stator part’s longitudinal direction. In specific angular
positions each of the rotor part’s 28 port openings 232 communicates in succession
with its related stationary port opening 31a in the stator part 31.



medium fromthe intake 20a to the rotor part 28.
Illustrated in fig. 3 are the notor casing 26, the
stator part 31, the rotor part 28 with the hinge part
29. The rotor part 28 and the hinge part 29 are
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a’/Fh@'rhé‘anh rﬁnéﬂtﬂ@pmﬁn& ke, %batc&s WAL In fvd Ity%e ?

o P ar
r o‘%l% {b% AP t°§ p?% %r ?‘ngg pgﬂﬁ%ﬁ nz(ggﬁ’j ?ﬁ’?g F‘ﬂy Pm‘”dmg an
sﬁf&félé@utmue\xﬁ) fl?? Tofay nagl 2% !@dh%t\m PRPRELLP vmhn sng
3la in_the stator part 31. WO 2006/011808
20 pBp Rodoobreoyestie resiompar 391 with patimabeurfage aspa aegoss the rotor
i pard sRB8atdid! planervwisletheéttai 80’1 Iasfimimbl surface gtbapjostts the rotor

arg 528 rg%&%ﬁﬁlaﬁé‘ |Gty W s @o&fg@n W{é li-saE‘QE! &% Ir@ée?ve%%ﬁtthet: put-out
noroPRRE R b e GRS ol St lie BRI ( ne

pi ston part 30 backwards and forwards relative to
the. rotor part 28 takes place about an axially 5
extendi ng axis 30d, on the hinge part 29, which runs
parallel to the rotor part's 28 axis of rotation 28c.
The piston-formng plate part 30 is provided with a
concavely curved pressure surface 30b facing the
pressure chanber 2la or the hinge part 29 and

equi pped with a correspondi ng convexly curved back
surface 30c facing the discharge chanber 21b. 10 Wen
the rotor part's 28 piston 30 has perfornmed a pivoting
novenent forwards
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and backwards relative to the rotor part 28, the
piston 30 in an inactivated state is received in the
cut-out 29c. In this position the piston's 30 convexly
curved back surface 30c provides sealing-formng

abut nent agai nst the notor casing's 26 cylindrical

nrk%; ﬁ@#l 21d. 15 Figure 3 illustrates the hinge part
‘? vvo p| ston parts 30', 30". The pi ston parts

30", unt on dj amet jcally site

St desTor { ATTRITQROFEYemy PropvE e ryRnliedeom an external

pi st ons 30Presgye seureeWBIPTisingEwo opposite worki ng

phases duti ngmbfig chsihp(26PwithSs %ﬂaﬁg |cﬁax%ef 2131 WRkkh is divided

360 each effe
t(or quza to thelﬁir or%%}eg #ﬁ%b&[ %ﬁi ‘gﬁamger (21b) by
wor ki ng phasdaeans@ |B|I§St013 (3P 9othe Dla@ﬂr@i)ésbfm& pinaitmapunted about a

part 30" wit lecgpid 28 ( fpaeﬁloaneam@fms {2k, r ot or
part’'s 28 radigy, a?ﬁ 8) \MHJJ: A ro‘?ﬂ&‘rﬁﬂuﬁ@da@ tthcﬁrstams(ZSc)

I f
adi al pi anc AR 'ﬁaéiﬁwswqa@ dflasiggsen w PPt (282) of the
received in tpmssmﬁshamberzma)y\hl ch permts passage of
t he not or sa&wmn‘ge%ﬁnqg@j imakﬁeiwﬁ Jkémﬁ s]seahng.
%

A notor (20) driven ess
an ext er nal f%’gg&}’ M’é }er'ﬂmg chamber’s

casi ng (26) I}Fl@%rmﬂmgetﬂiafﬁéb 21@21) which is

divided 5 i mlieopistonrehish s fermdoy a cBtuRy oam:daplate part (30°, 30™),
di scharge ch

tlhe pi stgon (3@! %‘(O?n]ebéndlqv f%ﬁ?@%da o) (S%g@g)andatthe
axis (30d) pak®reg 1?’8"%’ gedrwith gealin chg)mgabgtqa@nt@,gmnstthc
part (28) mhmmmhmgchambbﬁbl(zrl)mrmﬂadpeﬂphﬂ-alt\hellf(ﬂé)t

axi s (28c)., ithizialt GON' I %meﬁehﬂse?;%tsh?& d9hna

3. The'ni Fgpae & ut%%);?w khaaperyd! away from the

provi des seaf¢tagpatt’si{@dhprripheralonriagacomdtolled e te pressure
area (21 d) pleghhig working chanber's (21) circul ar

peri pheral_ wal 21 |ston ch S _forped

by a circdl af slatjérr aﬂ{: 1) i et"hgif S\}pplyfspﬁl\ﬁ‘csﬂpply of

at one end i Bresfuremsdivmita Q)FPfPhEali*ét?E}, part (28) and

at the othea pertd:pbmr@r(ﬁ am);mihw stdtospart (M) inOsrat® gvith an inlet port

abut ment aga ﬁx%ro lfof %Qsﬁfcrstgh‘ itttn to the
her al || t il g1}
il bﬁr’? ﬁzlr-hff alrp;ﬁdonbaglr(wa?ds - th?e

wor ki ng cl%lm)E? cterjsednwamndshatnd away fromthe 20

rotor part’' stheditkt DS (Z8e5) Aous WHiSKE the 6K pitk (28) i8Yotatably

t he pressur €n HE!%HQ

o arranged eccentrically relative to the working chamber’s
(21) main axis (20c¢), and
~ there is arranged a constantly open discharge opening (27) from the

working chamber’s (21) discharge chamber (21b) to discharge in the
motor casing’s (26) wall. '

2. A. motor according to claim 1,
characterised in that the rotor part (28) with the hinge part (29) is
provided with two forwardly and backwardly pivoting piston-forming
plate parts (30’; 30), which are mounted on diametrically opposite sides
thereof.

3. A motor according to one of the claims 1-2,
characterised in that the piston-forming plate part (30’; 30”) is equipped
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- a stator part (31) which fornms an axial supply pipe
for supply of pressure nediumto the rotor part (28),
- a port opening (31 a) in the stator part (31)
interacts with an inlet port 25 (28a) in the rotor
part (28) for supply of pressyre mediumto the
pressure chanber (21 a),. characterised in that - the
first axis (28c), about which the rotor part (28) is

rot athabkﬂthkg@ymlgﬂ,cohsamy stiged meamié Enffate ?Bﬂwlvﬂﬁbh @an

to the workin . 206 .
- therePI% 1‘;? g%“g’gn (I:l% g&%& %%%rﬂ(e% L%%g%??g goar ge b (zgﬂgenphml
openi ngs¥fRe dndoedntppedovith g sucniatsonvexly-oprved back surface
di schar (B0c) hmebder t6 Zddm sealin} staftmegeagainsithe motoocasing’s (26)
casi ng' Q@Q&ﬂﬁf?lh' 2. A notor according to claiml,

35 characterise |% that the rotor part (28) with the

hi nge part (29) IS oV Py ) of orwardly and

backwar ’9"{)".’ .gf; Jl’%‘én%foséﬂgggftg\r@nélﬁéﬁ ﬂ; I3é,t e rts (,30',;

30"), weharactgrisedi BBbn-HRe alopedbpimelor faﬁg genird axis (20c) one
si des bhgiopebepajateanitiesraraaranged) gath fonsingfa woeking chamber

cl ai ns : [ s ;
o 5 . (5, PGS (8 b PR o1 b e woking
Wi th o ehambra 2l brieRTeraed anenlirly Risplaped Tl g one another.
(30b) which can provide sealing-form ng abutnent

agai nst the rotor part's (28) peripheral surface and

is equipped with a circular convexly curved back

surface (30c) in order to form sealing abutnent

agai nst the notor casing's (26) 5 inner wall (21d). 4.

A notor according to one of the clainms 1-3,

characterised in that in-line along the notor's (20)
central axis (20c) one or nore separate cavities are
arranged, each form ng a working chanmber (21), the

inlet openings (28a) in the rotor part (28) to

separate working 10 chanbers (21) being | ocated

angul arly displaced relative to one anot her.




