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edge of fin, resulting in an increase of resistance in nmany cases.
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and Vs is the ship velocity. Accordingly, (1 - w) is nmade small by
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5 is effective as a resistance (the formresistance). This disturbance of
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Taking 50 th eSaeovearlous facts into consi eratlon the preferred-length o
fefred n amet o t
Lerr] of théoﬂp&(%ﬂ%%%%te? :flngf?? meﬂeoeof%? gge %? WQ E%{F meer
é

di amet er. ntal level of the pr shaft, prefera R end
face of the strigoses abocdt oo s tfa@tsftﬁé?;f%ﬁileééﬁefeﬁ&wls oy SRaged! I Om
t he rearnost j dntoithegpromllertdist by theiripgstapdd stiutterei2ris mot stiatival §lo enentJfIPI ipfoot he
upper end f &8e sgplltthe relatively fastyflow gysside She strugtyre dloys ifte H!etm@egeréhqcfthea%) o
the forenpst end of the ring-shaped structure 55 2, nanely the | ength of
the portion over which it is directly joined to the hull, is nore than 20%
of the minimumlength [err] of the ring-shaped structure 2 in order to
atta| n suppre55| on and equal | zatlon of the di sturbance and an effectlve
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of the annular structure in consideration of the experinmental conparison
represented and described in connection with Figures 7 and 8. So far as the
cross-sectional shape of the ring-shaped structure 2 is concerned, these
shoul'd 5 be preferably of hydroforT.Section.” Thus, 1n the enbodi nent of
Figure 1 the inner face 2i of- 5 the structure is convex and outer
peripheral face 2k is flat.” Preferably, the outer peripheral surface/2k;
when viewed in plan at any horizontal plane therethrough, is incline

t he censre line of theshull at an nb@ﬂﬂmfrontlo[err] formerdly andsi nwar dl y
to 30 forwardty =armd—outwardty—t+f—tte allglc rs—too taryge,—the—structure 2

i's |.ess 10peduch igﬁe‘iﬁéﬁ(xﬁw&&ﬁ& m ‘?m P@?Jde{ Prﬁméih@ Ui ey d as shown
e

|/ru/|=:t,gure ¢f.thd annulapsteuctuse i @onsi dehdw wel | i ng
up from t ofection with Fignses ardd ance is i ncr ea d Ot herwi se if angle
L R e,
r esist ancethh&nicﬂﬁ it ehatsf’ and

ci r cunf er entPrefdra mﬁmpm phéral enMeivEdm hbﬁzon&m ahdher ef ore,

t he annul a§h°f§t

.eff'C'enCYIar Rni with @eldl &ﬁﬂiébo'ttﬂﬁi rrthdfemtt 1§ he annul ar
structure msredsect hd saﬁam&leurge@ndhellmﬂnwasﬂmhmpeawtllahatbceaad- t he wake

W t 18 I
i SRV B

r esf st anc eaezétoil wpee:eﬁsseamp,rre@uingwﬁaeisé bﬁlhéﬂﬁujlsﬁd ¢tfi@encyl0 It acts as a kind
of f | ow reéwnmpﬂmﬂ@n@b of Sh& Qﬂhe thay a@nbestmcﬂtrms diveetin f | ow,

homogeni zi Ffcheddo g}‘i\tﬁﬁfg‘ ﬁgp‘i ’zﬁ‘ ‘Eﬁﬁﬁerﬂtgrq“? praplleg disey T  y t he

stem f bgw Eithabiar's @feuucaéh @msdeemmamy\@!ﬁ& opo hi gh w
val ues i nti at:thtes p%eﬁ flow regulamt tﬂ-d‘lehy suppr ulahcremftthar gerndldwces t he

requi red u °ffe°tl NS%“@ Y fos eng in the

st em wake fn %ﬁﬁ' %%ﬁsﬁﬁ‘“ﬁ%Stions in

both ti2se an N&’Bhﬂﬂoﬁﬁl th%sﬁ: ﬁﬂeibﬂsthélt ud vagibd, 2:ind al so
ciwseces acti ng

causes i nctiena drebdtin tip e embpdsition otmprppeilte! mraangimdhe Wike feldcan
ichja and noi se

on the hul iocre pe} ¢ ot ull; (h
’n the ohi RS s SETRID PRl o oo

the stem dptebltsmsthe annul ar structure reduces these 30 probl ens. 30

30 (3) The, &)nThegmnulay fructyreds mrqrel@r, qortbatplﬁmltpéhe so t hat
farege To"vOl RETH SRELE A AT PR ST, st oo oo
i0n tBarcifiid

i s reducedeon Earthst.mwytm 6f d sup dom it @ of aGula@i n_hul |,
so that35i t shepe ithdwes fotare ungm) ezreatserhs rquorrcmnt Iaam thef cdsé plthe cantildver ha$ | by

waty pf a su eann'TE cturec beeasﬁ at)tached%o ngs{n'alasv:vg Qn;pun’ |t does not
require so lakis :fﬁemgﬁgﬁf | ever 35
const r uct i idpravin, gEtheeslii sp’trfﬁﬁﬂaﬁf?&nidaﬂ )&nﬁlﬁéca e»eaﬂamd&rsosmhoutm@: can be
easi | y 48t t desige of propeller kojriegequirgd.shi p as wel | as a ship under constrd%tlon

and even wh cal neané
of mprowmagei%gj’?fa %&3&%&2 gi?é &tahglqmﬁpé %%iﬁm@%%%gﬁg%%g e to do so

Wi t hout a né€)y A@ordingde thyprasént fnv h,ltln manegCkises, for instance a

fier PO of, gboup 20% bt of & .
ggr Eulr ngerg(f,&q@gﬁﬁl mﬁ’ﬁm %"EEP%?EQ Plﬁ.gﬁn ﬁm“ 0 %} sfﬁd‘ Ct‘E’ﬂ%‘%”fat(raﬁ)obt ai ned..

t han woul d Q‘l)tretraﬂoweleldarqnndrsmﬁsten(l&):ox&@st@bxﬂzeﬂgomprddh&thpnmmps,m/ent i on,
t he Prqp ultilrnl EIM@FI t%%eﬁ for stanc |ng f about
ﬁ o

%t ggg ere@emnte ff@ ﬁ’%ﬁfm 9°f?m‘,ﬁl‘11bal!¢s 15
aer of oh D g mke ige,

"1

10% hasdh ﬁ"ﬁl o1y &t@m

tably S eseaiasam ragmmmnguﬁﬂﬁdee duSditlo Sﬁ so th t
th presentherﬂnwéartamamcnledhmmd Lmhbbwdmeﬁthoﬂmwtbtrelmeg@nrmhabe the hul|.

(7.) Th§? ggtemagvel ularstru ée%ﬁiv ebn?gu(t)x n"f‘l;[ llzed ifed Thkah ed \%th

prior n hiy}hob ionof t &1 térnative
enbodi rrentﬁelhﬂghtpf&mrme ullaottmy have an outer | era face which, when

50 vi ewed. (I) ﬁvmml @elg-rewan emmr |HR?4¢YQ§&%¢ io

hor i zongal | s A e %&‘k t‘@ ﬁiﬁ"d&

optim zed gunaa@mgndaaﬁﬂl Bt i é @.'pgntwe&es a réction o fI ow for a

particul ar- Hmldnnuimstmt:tuterm cbc;ﬂarmthbr tureedsig: aﬂ:pmaaleshaweas geneallnnmt I on whi ch
i s direct e%ﬂ%ﬂﬁéhcm% t f\dgr‘ h‘?ngentS’ Rhileostrpgtures dpcjnding thethannyl ar
struct yse e ﬁ?ﬁ'@,‘; f ﬂr&eadybﬂﬁ,ldt&aﬂshqpmethownﬁﬁ wthits
axi s ext enBigirg 1 deresevinse gto:am nig €Hiswai b uged, for instiie H the sdctiq invalves omedi I ect i on
of the flow welling up fromthe hul | bottom The annul ar structure of the
present invention is preferably circular. However, it nmay be of other
shapes according to hull formand wake flow. Thus, one nmay have an upward
bul ge, - 60 \Nlth |ts radr us’ of - curvature becom ng smaller towards |ts upper
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6 or only, straight lines production is easier. Thus, apart from rounded
corners, a generally hydrofoil section can be enployed for _easy. productlon
which is in section formed by straignt Iines. Considering the Tetative —
arrangenent of the annular structure, the ship stemand the 5. propeller
and the dianeter of propeller and so on, there are instances where t he
shape o e 5 hydrofoil section shown in Figure 1 is not necessarily
optinu aIternatlve section of an annul'ar Structure .designed

parti cuNasfy8to increase the propul sive1séf,sm ency by spreading the sl obv
boundary | ayer TTow over the propelTer dfsc, nas a arfruser seCtlon ar-Trs

rear end porti m,onwhsﬁ%gtmwddétwnWeedﬁus | fropfiofideld cBRBds] Dgbnerdildl O
whi ch the di verlydm@o ecansaeiemplnye(d[f@'reas]yptcdudﬁgﬁh wlﬂibm s]egthnrfshxed topigB{ er r e

Sossibl e to gnﬁ;ﬁﬁtﬂ%m T ;%5%"& Bk

havi ng no sol fsfeil se tmnsnmhuamgt&selst uff Ad aleeriatifsett
structure 2 camrbelatﬁtmmmde@np@pmaﬂmd mcjze prdsigfeffiviencyhy @preadmx thehe

! _Ongl t udi nal a)ﬁlr uc:%reargvﬁ%ll eds?c?% &fm%!brtloxkgn ozggi%?fhem €r §de eg&?}ﬁx nat I on

wi th ot her n@anfyeOhrefefi6 ]’ I'Cl éncy
annul ar structur & almaposshﬁe mmptoedlelanmﬂztr@ﬁﬁcmé atcthelsterh paﬁibﬁﬁheldﬂlﬂmmﬁm 15
stern of the hujole-piecp 1 g @sslphe low d@f thpersfiseh@ed 2d=an;lte counertodiodhe the -«

oropel 'er. 1 i Rkt e Rl ohd i Bt
propel ler arg of: u{qe ul truauxaacmnwﬁaﬁm fraﬁtcwu ﬁdt\d& toGhe2NLY/, <
and in additi omteranbthhénll Y0 etcanSGﬁmmbls metnbers,twlmhnhct sunortddathetpmpelﬂdrow

thi t! bj t1
homogeni Zgg ?K th%itﬂ ﬁ@ﬁ%o prcffgu sive € mgggy,gra;@t?z%ﬂl on, ano?h@r,e?r cea? ‘gg aﬂ%d?rgx’] si de

face 20 flow homogemzed by the annular structure 2 moderates the erosmn of the inside face
20 The preseot oftkedmict.on can ‘al so be applied to a ship having stemfins20

| ocat ed above théhemeﬁnamv pmeqnml be japplie t@aelmbavmg mﬁwwﬂ-atedtaw

portion of the YpMapstucives ihm“fﬁg %‘é‘eﬁgymw erépaﬁl%lo ﬂ'ﬁyp:ﬁdm e ong

propul sive eff Iﬁdvﬂﬁhca[mﬁaﬁbm 1 ,aﬁ,rtg ( ng t

the hull 1 i2§to amh |em eduhetts,thestemfﬁlscanbem nmﬁd@dammtg;duadevaet edn
fins can be |nt‘§ f ypgt %fmpd % °“;ﬁr‘bﬁ¢1rd or
both forward an ‘gc%,s "ﬂﬁﬁfﬂl{f i tﬁgcﬁfnu[fgg the
annul ar struct uticeveﬂer by the bdmﬂm(aﬁsleofcﬂie sau doliemtemams;lﬁ ossilslé Blbbtaiileﬁédw‘ bance
of the wake 30i e¢f@quahzatlpgo 3 pfield ansl co 9é19 oittm:w @tcub ﬂ%@ctwmémal

| engt heni ng of 31 %ﬁl’ﬁﬁ'ﬂ&% stm Q'}[ t he
structure 2 andth aia tﬁeﬁ&ﬁ He%dﬂbbﬁhghtd? reea&m

equal i zati on of me\ﬁzi@stehd @hl;a atnnmuombmdseumk@;seﬁtcuvefw t he

structure 23éndh‘}“rf° “EEM §t balﬂfee eg pertign of the 35
di st urbance w tﬁﬁﬂ’ga&l “dmﬁ fr[%si‘tﬁfé:ze is ecrlmi“g% ectwe 0 ri%ull
propul sive effi slsoaivlant dlﬁtﬁmbmuelrthe\tdkeﬁad ameffmrwmppdspoxﬁamfmtseﬁhtmmmdte
structure 2, anﬁbvawdmgdlprf % the thull bottom f j ns can be de E

const ruct i orf0 éb%‘é °f £AD a@%ﬂ% \af' e0n40[ )
the structure 2 26 dn\(ﬂe Qitichalanul rm cau5| n partlcu ar VI ol ent
di stur bance of 't Iztecomikgto‘&hmdntbodtmenﬂ;l&eﬂ arth rscmtrolledtlmam s@Besby mpanp ofphi | e.

a fin extendjngthpgrham S 20 “F arly effective,for
a hul | form"léa g o) ?'ﬂ,‘ eg?,gﬁﬂédﬁﬁi{‘ Xazf, (FEI S S optr

portion of the kdvign béra ﬁﬂuldt edhis Uithai@ciﬁmo la@dad the
forward upper’ psymemal@bowthhe @mrelotemcd longitudingd plane of - Khelslllp,rrg Cfurfognlltm

t t
hul | bottomso40"“§}‘££ en P tm fﬂ? &a;%}kh‘}f:gﬁ wﬁﬁ&@“ﬁ f.'igﬁougbt ed
I mredi at el y I'n t”h@ léil Besiﬁi&

structure is nmmttaainsfthrr zdé Meentheitrucﬂimmh uikiythe transfrasﬁplanb&%om'atdhan '-"

one addi ti onal _ ?EE gretheAe%maﬁgtheeeaWﬁréeMdbn fietpre. t he f| ow at

the stern i sscony viab A GRE Qﬁd Rividg ehwu;ﬂ{}muia%mcmre 55
structures res U\]vﬁﬂ:m@(tdnﬂs hull 6&35&1? mr‘ge{gr&% abo@ME Gént@l vertical

Appl i cation No. 10@64151@311 @ehvahlp,me strm@m@@i m@tesedrfwrbelsl ofthelpropedierand thereq 5

surface ship pl‘ g}l{ﬂ vat1 n a Eaiinf) pOSltl%? atwhggﬁ%ﬁwgg cWeQLBLW ded

wth a propedo' R il s\thechutl Undl

fromthe hull ﬂ : (1;:;] @ﬁﬂ g:mﬁp:trlgorﬁymm’easﬂthglat tholower ;tohbnahasifbn@ gradaall)} calh

| ongi t udi nal pI@ 'é,clnsff ey portipp t ppastt nt e or wa t he
propel | er and tlgé &B@Pﬁ?’g‘“gg‘bdﬁ‘@t %E’Sggn?g'ﬁdmﬁ‘gegd" ft war d
end of the sruct e(otth(gtn’,,ucture as’ the Shl pis viewed in side 65
el evation, at least 50 partly overlapping a stern.portion of the hull, and
the inlet area of the structure at its forward end, that is the open area
bet ween the structure and hull in the transverse pI ane at the forward end,

be| ng not greater t han the outlet area at’ the rearvvard end of the
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6 or only, straight |ines productlon i s easier. %unded :
corners, a generally hydrofoil section can be e &MM’” roducti on,.
V\:hIChISIn section formed by straight |ines. Wn ative
arsangenent —qf the annular structure, the ship stem and the § propel | er
and the d|; >er of propeller and so on, there are instances where the

shape of 5 ( hydrof0|l section shovvn in Figure 1 is not necessarily
opti num | t%rnative section of . an annuhasl §6g uct ure desi gned 6

particul arly to increase the propulsive effiTrency by spreating—the—stow

boundary | ayer f1 omoulyatraigidings pro@bdies isHasiér, THAS agbrirdud 0
rear end portion, %hsqcmombwnypleiwd&ue@ pmdﬂgt?(?t?,l’vdﬁdhﬁsi:’ﬁ? ?e%%ldsxci%fﬁﬁsbdgb ?tﬁmh%

whi ch the divergi %Qgérﬁlg the rela(t)wme girgrggrelnent ofltge annula.L gtrr& ure, tilee fslﬁ 4 ?bl Y 3[tEr "]
of t

- 5. 5 propeller and the diameter of pro eller and so on, th t
al so possible to byqnbfoi}!setch«m showii n&?iglt’ﬁ I i4@b Lh'e@eon man&sw}leﬁtm

hul | havi ng no soP@g ?} turg #ﬁmaalccladjetﬁnmabmepmmndveafﬁddney b‘ylsplga

structure 2 can b h rppe]

| ongi t udi nal aid s10% pie - 5o %:lnven Pon e an OEWhlél?ﬁ}}Fg'v g‘%@?&%‘”&t‘? o

wi th ot her neans ofltnsnleqﬂ etasbln @npgiths anmlat Strucafré atahenay porliotl 6f a Kkulldavd

~structure 2 can b§ Wgﬁﬁmeanﬁ %*&ﬂlow e%d@mn&ﬂmﬁs@cmp 2cambe cbﬁnestBétonh@f
nv

the.hull 1 by nmeangpe bm‘ nds the pro
In"this case, ﬁheefﬁéléml'&u&fthégﬁuﬁf Strifetudé 2 ¢ uﬁlﬁ t%%‘s ﬁ E éF gﬁ@ 15
conbi ned, resulti ﬁ%l%t@muﬂd eatsies offsu p mbmb&te “daichldnctenﬁyunda pl'dpeller

addi ti on, anot her e dyctediproplier ffespm ltltnz&d
bv t he annul ar St thderhéidv seo eﬁl:: 1a%§t @ﬁhﬁd&'ﬂgeﬁf}ﬁg%sﬁ 78 fg;gof

t he duct. 20 oftheduct 20
20 The present inyéh é‘g&ﬁe‘&l%(ﬁ%é‘% #HPédﬂ toop shipshavi gh&mﬁrglenaemabdwnbe

| ocat ed above the?,;mu rftm

A
portion of the stféwing ﬂo:iga%znhﬂ ﬁi : priulele %ﬁﬁm Tin ﬁre?sedlgyg““ﬂ‘?u@%ﬁ

propul sive ef f3ci erli!c h@&mbb@mlent@, a be idie ll)td‘dxanab&ldeoisltﬁhmﬁ@baém 25

the hull 1 into tff "q‘&éan aCka;IdrF" ﬁltlyfl,lf
fins can be int egrseﬁ smtecters 1% o R CRie ﬁﬁ?ar‘!tﬁc Z,or
&e@lﬁﬁﬁfns,

both forward and llmcekw&y the lcasmttnhmlou bﬁhastﬁxytufa‘zdn ssﬂﬂ)é' bBtdin@
annul ar st ruct3@r eof d% iop af tb?a @‘e(ﬁ?ldanmﬂnlcem@rlm@dusvah eml!yltlmsttmctusthndbancm

of the wake fiel °nter§§ W E‘%é’il giheni ‘hﬁ
of e vake 1 e R A E‘E‘@?ﬂbi SR i

structure 2 a th mﬁmeﬂqndmg only reprva dnitsa:omacmd)ttatha stﬁfcfuee:z iseffeOtiveddr a

equal i zation ﬂﬁm%ﬁ? *(ten mﬁogxa?{rwa ly ert,hedyakp ﬁgld R?rtl fﬂhe 35
structure 2 and ifrm 51 &ﬁ

di sturbance wit hoa]stovlo@n ﬂnmm otthewﬂdelflalatauhefontdwiiﬁgypdrﬁtﬁx oeﬂns ktﬂﬁt enclitt)ll:;

propul sive ef lhrtedtPétﬁﬂeF eht“H@OmIErn fin gan be connected with th
structure 2

, e iat tl front of the 40
construction. A th&mefm&eglh%%ogh%%nﬂénmp yngfx%g:ww}ﬂé %ﬁgﬁﬁ %Bst Tonnects B Fo

the structure 2 i Aeerorr@eg tp\vles dmhodimed§ the flowlat thé 9ermlsmanlsolhgmpao itageubmeans of

viol ent distug ant 2 “ﬁ%‘;ﬁ,ﬁ%‘w“%“ Fiber]

stern, V\/ﬂlleaflsﬂrf@éyéﬁ w sr& pafiz mﬁl
effective for a thaving B @eneralusinn rlsmtcnﬁal“mncwaiteﬁﬂst fréth Shdh aa@eom QndNﬁ
at the upper por t¥Bfe E‘Fa'tah@“ {Feﬂitrb'u ertiga '@nmueinelmlarmtétﬂmﬂbande s@rhcttnhd:emgke

]]: :’glmdt ﬁte Lne L4 V%{}r@ floveéda éﬁi‘gfniﬂ 4 {lerd POt Ebf tﬁ %%iﬂﬁ%{;gé s %ih:gw;ﬁgde e Zanli'lg’fgrlgg %8

is mounted i rmedleatlséll isithe operpanea befweeh the sth@tyye opdhll mnhe&raamlrsaplat Ethe foied

annul ar structur &g aRL R iq‘Pgth?hdl"yﬂ?tﬁéfraé‘éfhe e epdof the stricture.  be m)r e
than one addi &5 onaj. a0 6uHaad mhy& ®ith A ﬁt-r%dthq ih P@ t

flow at the ster rwhich emanﬂsribidx ehk hull 6:1/\50@&@65%&1 A ghjgbéu &ehgi}éigueﬁ 22 1
structures resul t9ngHuginal P'l't’etq{ggt; h@mmmbema@oumed fﬁmarctni mdopn@prand there

Appl i cation No. a{’ * le‘ %‘q hesﬁ
surface ship pooGuadiew:s %fi%ﬁfi’ﬁ t‘a“'te ‘\Z‘t‘rﬁ‘a‘ﬁ ‘?ﬁ aﬁ%% é?wi.&“fcﬁteé J #Ed 60
with a propeller Samurha\hug aathgepm-lrpd»rhyn aanauﬂtaarn aSﬂIElUWeHﬂi(ﬁthJtlﬁ fengisgraaaksly
fromthe hull onf %1;0 I partigy ¢ lgwenportibout t he central _verti cal

| ongi tudi nal pl apghsebs e SAFPe ¢ A YRS BT R 2t e ngthf ) AT R FIREHTRAS WA the e
propel | er andés hereebel(mg a.0ypp between the propeller and the 50 rearwargs
end of the structure. the structure as the ship is viewed in side

el evation, at least 50 partly overlapping a stern portion of the hull, and
the inlet area of the structure at its forward end, that is the open area
between the structure and huII I n the transverse pI ane at the forvvard end,
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reducing fromthe upper portion to the I ower portion. 2. A ship according
to claiml1l wherein the axial length (e) of the structure is within the

range of 65 e = (0.2- 1.0)
65 C : C L M S7

1,561, 506 ' ' ) 7 where is the dianeter
of the propeller. 3 . A ship as clained in clai mmmﬁm t-he '
structure, in transverse cross section, is of Cﬂlmﬂm curved ¢
shape such 3s elliptical. 4. A ship according to*cl%ir 1"r*®2 Wherein t
structure, -in transverse cross section!¥%:5%onprises a plurality of

mut ual | y; i nclined {s of V\/nICh sone are stralght ‘ 55 Aship
as clainmed in ﬁﬁ ﬁ’ Jmtfn&‘?m Lucture has_an guter.

peri pheral surfrags ow eme eanymﬁoerrslech)oﬁtsg‘fmp’l’%one

t her et hrough, i4 mnshhp aveatdin, tdd%&m(le(ﬁ'tZ‘ﬂ‘E:kelmﬂ)lemdnhe, ih tilahsvérse aassaagbxf; from
10[err] Lorda plp f@n@%mmm

ship as claimg “Egy f?fg" ﬁ%ﬂﬁ ?ﬁb m%%;\@l o

t he annul ar eSlInEléﬁEHd ﬁz&laa:greafw@ 09fo aifdt I's

di anmeter of thewpr eller. 7. A ship accordi ng to any precedi ng cI aim
wher ei n t hd%ou ti’és@?““ﬁ apypaereding claim, vhereiptheiprer digpeter D of thegnauler 10
secti onal Si dé ﬁ%g las varying inclinations to horizontal 15

pl anes-at the v&hetegm,t:s diahﬁtesef:ﬂhbgfb‘peueS A ship according to claim7?
wher ei n« the out‘ér ﬁs;%jgawer tdlmp(pteeeﬂl drimawitiejn thedouteyrfasr af| the agnulahe | ower

part of 't hds ME e o83l side glerasiops barpiRedndpationsfororitontale 15

Merein the ab @amﬁnfswsérema,elom&@urfawﬁldhmm dhy and
forwardly rel &bnwa&llytamtﬁd’lailerqﬁrttohﬂtes 6 10. A

e e fgfzt S

hul | via a supRedfot afitsapper §m xi)%ths&ﬂﬁ ;Fbrﬁﬁéiﬂ{e to any

preceding cl allaswe\nllpesmenn the annul ar structure has a convex 25 inner face

and straig oujtle % gfin the annular structure has a convex
25 12. A shi z%%é ‘%ﬁ‘ﬁ%m%rc&wme'anndaﬁ%&n tfe
rof0| sect .

annul ar structlmeh I'p according to cI aim1l

or 12 wherein the Mhleﬁccbmtmalmﬂéostmtemtbemnﬂf@edtthmuctu@ M@Mmed by

strai ght |igest{ ‘fg:;lys" ¢
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