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Peptide I magi ng Agents . Field of the Invention. The

present invention relates to |abelled cMet binding
WEesildws3 sui t abl e for optical imaging in vivorPCT®2008/001766

peptides are labelled with an optical reporter group

suitable for imaging in the red to near-infrared

region. Also disclosed are in vivo inmagi ng nethods,

especially of use in the diagnosis of col orectal

cancer (CRC). Background to the Invention. WO

2005/ 030266 di scl 0seCARBURBETORS a nedi cal need for

early diagnosis of colorectal cancer (CRC. WO

2005/ 030266 di scl oses optical inmaging contrast agents

whi ch have affinity for a biological target abnormally

expressed in CRC. The biological target is selected

The OpfeséfXinventidha reRtedNitd. chrbapstting i for Rwoadivkel and, more

vari ous kinases, Her-2, matrix netall oproteinases

- parivbiHally, ﬁyxrlrstmk,e PG Bnal tdoyntivdtibn teagings tand 9& congepred with that

recept ors, EGF r cep K-ras, adenomatous _pol yposi s
typslaf oarlarreﬁw whigh, @44?89 PIUPARY 2k 2Fsagty an adlustale throttle

ast r. recept.o I
V(e fided iy Py @%%Je%ﬂ ey B 1 sl Snozzle
&ﬁﬂﬁnﬁﬁhﬁ | WitRAke gﬁhﬁ@?%&ﬁpﬁsa&‘ 8nd @6hRéEcted tdY® fuel metering
2005/0302 6 can b a peptide, peptoid noiety,
valle famnuelimgtthd amonint g6 fieed disvhiared thrqigh- the nazel.
conpound or traditional organic drug-Ilike small
nol ecul e. The reporter noiety is preferably a dye that

intergcts wth t,in the n |onfrom he
Sigh Faieradts: 4 el kpPuPoa IEFerar SpHe St mbtertlg TVt are
kﬁ@tﬂu?qur}ﬁ Cc SRR 'Hsech"EW?é QﬁWzﬁvS r19"¥ He&ﬁet@dlve Such
), a nown as scatter tactor IS a grow
viloed iicluiié @l eldnpateolaled mdfedlleircbop&aﬂhngﬁhogl aalfice Wthh
processes, such as wound heal i ng_and angi ogenesi s. The )
canstitutes dhexduelosupply nozzde.hi "Qhre alven mtsc;dlpe@ pt weedle malye is

inhgrcagy s attehy: Shuigh SRS CRpBhey VR SR PPEEd ogly at one

t
erd S @ W ot Bl-BRPOHE S PRIch AcbBERSSiithhe qrifice and
cohtrolS thebflow2RRd bf thd-akgd! l1eds antquifehenéf dilﬁﬁutéfﬁtofsothat they
di agnosi s and therapy are described in WO 03/ 057155.
pro@id00w1bET a8cutiatrirsb mpepablpenttial ef the fuallain mextuce at idle
e const ructs whj.ch bi ndcMet or
sr@sﬁap it sRRgIcamst dsranadégte spegd Sxiings éﬂf;afh‘iﬁggm@f"é‘rdeﬁtls found

thﬁf)éﬁﬁ?#%‘%?@f‘l age Frﬁle%ntﬂﬁ @Iﬁéagﬁb%r Sf Clgéclaﬁge erl very small

0ses es can

la{éQFHo%@m‘é’nishlnath@ah%ﬁbﬁgﬂté‘d leﬁbfﬂf tﬁ@ fvalve Médd @arﬁ'ﬂéiidl d quite
vivo applications, or with a drug for therapeutic

laggepVaiationsnia. thé"l]mttdnt end ablun¢ af¢he faal fhaw, partienlkaylyeat low
fl uorescent _compound, an opti cal ge, .a fr amagnetic

engreFpIesls; HHS GrR rre%hmvmt%smt g fust rafio and thus in an

eferred.l.abels of WO 2004/ 078.7/78
ingFasR 4t g Eonsumriin o 18 oy dhiisrion” Ay fufloficy of
h t
crlife T OPRRRA, TR b JE IS Al in mass

produesd carbupsttors des thapeifognagendml churactblistidsosf alhof theen is
optical imaging, which conprise cMet blndleﬂgccllc
ldpepcalce@si it am @ouml thet thialis ie pmqt@r: nq’retbr: ﬁgs prgely due to the

SR of tpking R Rezs: SHr PATBED vk eGP Ssales opredisely
1d@mlcz;|1—helt7 Y 0ding dél‘%'éhsﬁteeop'iag %Re §ggplge$ia£1?qanﬁofuel are

ne of structural classes o
2004/ 078778, and have opti nmal b|nd|ng affinity for
cMet. These peptides were derived from phage displ ay
and selected by their affinity for cMet and | ack of
conpetition with HG-, as described in WO 2004/ 078778.
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The cMet bindi ng peptides of the present invention
preferably have at | east one of their term ni

WQres/ee0®d by net abol i sminhibiting groups ( MRGT/GBXNgD01766

is an inportant consideration for in vivo
appl i cations, where endogenous enzynes and pepti dases
woul d ot herwi se rapidly nepabolise the peptide, with
consequent |oss of cMet binding affinity, and hence

| oss of selective targeting in vivo. The present

appropristebnmagchedein thadmowecarbutetinay; the thmtﬂ@ velvetand needle
Qtilndln &@tldesmw o i,nvol ves the us Pk Hi

Be iailin Bofor BrovealoRsiss L5t ot oTBRIRE, me fgrlﬁfzgl mkage. This

11&?%\%;' ik gﬁg {oe\ganeﬁlg)‘flls ?1? qmctl%n% Hl&aﬁ%{gﬂd r&iﬁﬁre@ lcﬁﬁlplex

pr ererre repor
aﬁ%@n&ﬁzeﬁﬁ%hﬁfgrai{d%sélﬁﬁl}on (I l ght of wavel engt h
500-1200 nm) is preferred, "since that region has
m ni mal spectral overl ap W|th endogenous tissues and

materi al s, such as haenogl obi n, porphyri g , éanl n,
Itantheselora garebjest Hdhe prsersInmgRtionsie mow o2, cafbyrgttor which

o9 M, BRSNS S SARREERLIRLE b, st

reg?&ﬂciitmei?ﬁﬂ edm! gg@t HRYREL | ONis b TuRthbi bBfecRDPARE inVétion to

resent invention provides an i nmagi ng agent which
provige a satburetonjvhgdt wildfresudt inustable, ecéngmidaband I‘Z]il'OldHClble
attached to the N-term nus_of cMBP, and is H or
opEraiien, apartichlaalyt ot dow and idlingseask eftre spgines @’Hls a still

fyr oBigst Ob iy Brqladh P aBuReleF v itite ficfSurely
isPEh G G RS SicH RaRRBO-AREd (65 I SPESL hrEE 1did of

Pro- X°3

the thelitf a ¥anker Xﬁllch\h&fcﬁiust Xdlialsle Aad, colﬂllpho@ andyin ;which the
y, Ser, Thr or Asn; X3 is Thr or Arg; X4 is Ala, .
ad;\ggmem un;leo@aylsm 1ssgtpnta1x@d|\gltlg@rthg rbotkyrof Gasbyxsgopr It is a

e each.cyst ch that
Ve it O e & g s Enion o biiey a, Igkags [Hedweo ghe fuel

t [ sl L d
kR Y3 SRR S L B My oy B gL
ad ffu@ll i$ PpropRMeRs I8stchéd Hut OwhRirR 9! slgifpl@faﬂdweenme and

peptide; L'is a synthetic |inker group formul a
ecopdjmealtbenaufaetach A is i ndependently -CRr , -CR=CR-
, -CC , -CRC®2- , -CRCR2- , -NRCO , -CONR- |,
-NR(C=O NR-, -NR(C=S)NR-, -S2NR- , -NRSQ2- ,
NS P T RO o o et
cRirkQelise i tBAE i T8l nRfertgCIalve, b@ﬁ@h@@g ¥hesRnghRUfleeve
an am no acid, a sugar or a nonodisperse

mpohbiet ztt)doﬁnﬁgﬂzytm:g afi RitGh gdtel iviathren gadmhhm'k tlextcthe Rléesve and the
i ndependent Ify chosen fromH, Cl- alkyl, C2 4 al kenyl
valye meanbsrrdafinec ﬁxpl anlebspasek that arfuel m}@rmmunwatesmth the

gl ek SBFGg, hat 5L puliet Piset ehpoBfubf igfety Hedl® and
cottthfudRlates’ With RO sh5p1)BBBId 30d that a portion of the outer
surface of the valve member is so profiled that the valve member is movable
relative to the sleeve such that the area of communication between the fuel inlet
space and the outlet varies progressively between a maximum and a minimum

value.
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body in vivo using light of green to near-infrared

wavel engt h 600-1200 nm By the term"inmagi ng agent" is
Worgesti4®7& onpound sui tabl e for i magi ng the manP&l/GBR008/001766

body in vivo. Preferably, the mammal is a human

subj ect. The imaging nmay be invasive (eg.

i ntra-operative or endoscofic) or non-invasive. The

preferred i magi ng nethod i s endoscopy. Wil st the

conjugate of Fornmula | is suitable for in vivo

i magi ng, it nay al so have in vitro applications (eg.

TN M R ——
ccgrnf%nhgﬁﬂ'bﬂ%l ?t@ﬁn% Satve b fREdlen Vé’lk/¥ qmén?? lr«g‘fziace-la1 Bgzal slide

group su he am ne grou
vaoe deophising- ad hél%n%%eﬂalzré hfenlrbert BRAAIY NfeckRied RHthin an
of the cMBP term nates in a free NH2 group of the |ast
elangato skmvd argsbeludhe FheevEZangy bap spbsité compeneriteor it may be
car bony roup of the |last am _no_ acid residue. Thus,
CopeAL e% 3 darmean. nafsgffi@m of A hrgcoroppengnpend may thus

cd B 3LRek B SE L35 P UL v BBy o
ofBEAVRe fSrh&d) TRE sReve defiBda %élbiﬁlet Byadd & 3RS &lid of the valve
"‘metabolisminhibiting group” (MG 1Is neant a

meinbeo nwhtahbcemymmipatesi withi ahfuel tmlejx r whighp mesys e:xtemi either
vivo metabolismof the clVBP peptide at_either th

thsomgho theeend ofithe zlgevisr o Hirpugly a sidaiwals (A dpel osu@thextends

oS AL B ISR B SR orve
ot BhELRYE: SI(lh‘Sr ﬁﬁffg?s g)gpgﬁé&'ﬁ)sthe'\{‘ﬂ@pogl& VY‘ﬁe(frFe érﬁﬁo@ﬁﬂént one

group - chosen from G -6 al
ofathe! sidé @wﬁscesrotbxhﬁmalwmanhm ¥ erbhwwelgbmcmaj HBG) a point
bui | di ng bl ock. Suitable PEG groups are described for
intermediati eits ggnsispand ) thepamennt lemestesal sempvekPrgegmspyely

ing{éﬁésge %S%qfﬁél%ﬁgsfétg E}gcgg%e?épgt gﬁ@pgfzr P’i‘ﬁfser{leans that as
thg% %Hﬂ%ﬁ%% k?xg(?\yés lﬁ{eatlé/l ; tHfﬁr ée)(lle tHO5Ea B xﬁlprlXatlon

ace net a smi n | tihg groups

béreRERn dhe CaEb oyt sp:ﬁfeﬁaﬁkﬂl ghé nﬁitled evitiav X progiessively, thereby
tert-butyl ester, benzoi1 ester, cycl ohexyl ester,

varpingothel aobiant ofr fugl disichatged thneughy thel oythic) Thauvalye rmgember
PG B EPe COMPEIE OREHCRES oRIoR Jorh sR L predle and
this aq@}( @?ﬁaglgg]vﬁﬁ% ﬁ{ fag? t@pgﬁgy? gﬁg%rgl,%' g P&g asDquyorted over at

leﬂﬁtﬂm ot P 1R gt Pﬁfeﬁgdg%@néiﬂmtﬁ\/ﬂﬁ Qi ofah€ sleeve and/or with
car boxam de or nost preferred such groups are

onEabb oNATi mhngammibarsl pntandedaswt}hat themiee\(el_)neam ithat lateral
noi ety can be attached at any it bI e posjition_of 2\
mpyemehiatic Falve mamper Eeiatl‘t’%&o the_ eﬁ‘fq M etfestitely pagvented

be.attac tthe M G u en.either, of zVz
ang {8 ARG of By st SHUER MO bR oqftrSitea
vérg mddh 1%; adBRirt 1%9 aﬁlahh@h%kﬁﬁr c%ﬁv&ﬁ?drfa'l OBeadlue%a1ves
npounds of fornulaé [Evli]-(L) [cMBP]-Z 2 or
Furtiedybidre (the fact kit thesnded inverhber isndirblatively m‘asswe member
met abol i sm of the cMBP at either peptide term nus may
mgarsothss ihamyebenashingd yennaequrately laad r@nqatﬁl}?lb'l\/]whereby the

ARG 0B e e, pittibet (T aiss PhariuRed ibioR may be
su‘i‘)staﬁﬂhﬁgxgﬁftlcﬁ?r 'T‘HIeQif:lrt] elw?_l?d fttﬁigg)?gﬁel t}ﬂ(ﬁ'}ﬁ Uc%(fét"lsiglx%lve

posi t the I'M

the place of an existing substituent of the IM or is
covalently attached to the existing substituent of the
IM The -(L) n- noiety is preferably attached via a
car boxyal kyl substituent of the EVI. By the term"cMet
bi ndi ng cyclic peptide" (cMBP) is neant a peptide

whi ch b| nds to the hepat ocyte grovvth factor (HGF) hi gh

o o e o o o R A &
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or hepatocyte growmh factor receptor). Suitable cVBP
peptides of the present invention have an apparent K D
WO 20848073 of cMet/ HGF conpl ex of | ess than aboR€T/@B2G9R001766
The cMBP peptides conprise proline residues, and it is
known that such residues can exhibit cis/trans
i somerisation of the backbpne am de bond. The cMBP
pepti des of t he present i nvention include any such
isomers. By the term"bjoconpatible cation” zéBC)

meghar naaydaﬁ; vanigd psy d@ﬁmcb@dpr@dum e preciisi ariationraf iénlel flow
t h h wh
raiih the Pofion Pt e Hisele e Bl st ALHEHS S mon t ox ¢

and hence suitable for adm nistration to the mammal i an
body, especially the human body. Exanples of suitable

Thy eloagetintirealsphtendthimteuslesvd fiel tHusahe eRmigdishape of the
sodi um or potaSS|un1 the al kaline earth netal scal ci um

vadyel mexgbess Mayy hateda twaeiciimed rdiffierdns shapesaad ripay thus be, for
bi oconpati bl g cati re_sodi.um and otass u

ingiaBicr 5 3p 8 s 1B fne 1t B oVHehobiRdFed tBat- ey are of

no aci d, am no acid anal ogue (eg

Cn%m%ﬁ‘tchy{ %n?}ne) or amino acid minetic which may be
natural ly occurring or of purely synthetic origin, and
may be optically pure, i.e. a single enantioner and

It mepieferced that the palzbumm:rtineludes emantieturar@lve situated between

i on r or si e Iette abbreviatio
th?cgt‘eld eﬁ@ngéh "grlg etisBfenet Igts Falys il PABYSP AR bagkRgw of
e tic Y
fuff b Bty PSSR B REESUR pE et S Jho ot b fuow
thRABhODEEFIOE, REdHyAbIDstRfaNY AING/iAAd) Or %hﬁaa*t\t?g Ohed6tthe
i sOsteres, i.e. have been désigned to mmc the steric
preblans| \ehtchosl comshonetthraarimfrettoms ofateedid vaoepypend. Such

i sosteres are well known to those skilled in the art
and include but are not limted to depsi pepti des,

AdSLLO enso p t hi,oam de cycl oal kanes
A PGB ARt B R B8 T obq A RR 0+ lincarly
withiARRAL )éTE%'ilé A&fem&@yel Qﬂ-%ﬁé)tionaﬁybft a)&g)E 93 t&%nove in
IS neant a conpound npr|5|ng
rotatioflsyitlkin tHefsioeed aatiahs will ofkeslirby necezsivite dBe bﬁfﬁln{g 6f the
an am de bond linking the am ne of one anmno acid to
sideh surfageh 0% ythe ofalwg anerabgr. baing eEvery shffetent formein order to
metic' refers to. biolagic ctive. conpounds
profue HemdeSiesl 3FBRgY: e diely oy’ GRatclgisita@sofey valve
ger peptidic in chemcal nature,
mﬁg%ﬁlg?rgﬁeégﬁlg%gng@er contain any peptide bonds
(that is, am de bonds between ami no acids). Here, the
term pe tide mmetic is used in a broader sense to
If,iasa$ p rrgd,etbalvelyet mambar & ofceifaniareerosoapitione whereby it will

peptldlc in na e, h as pseudo-pept | des,
remIasat b withina sisglar o2 at feps{ partcacHar éﬁ?til%tpace within

o I P AT o
roﬁté(f‘\%ithﬁi &ec:ﬂwv@ﬁnd ﬁdﬂhtse%ta/td Haﬂfbn%%'&ﬁévéd@&hf& of the
procedure using |light of green to near-infrared

valveviebmbgt woudd e 1a0gerrivg stpcey én abipymeO withObe rftrtl outlet and
Preferably, the EVI has fluorescent properties. IS

t eeﬂws@gaéact@ﬂ%ncsa?fethsfvatmwmde@ prtenally aligred. é‘rlédberefom
LA 4" For,oul a s to.di the IMfro

préfefibd ot heo AT oPeipile® iafriPtido BT PearsneppRiTRlpE with

lodafii@th@its ¢hREd biaht SRAYE ArriREEd bo onifdi! AL igulr BUbkbn of

hat 1 nteraction wth nzyme 1s not .

ThIS can be achi eved by a conbinati on of erX|b|I|ty
(eg. sinple alkyl chains), so that the bul ky group has
the freedomto position itself awayfromthe active
site and/or rigidity such as a cycl oal kyl or aryl
spacer which orientate the IMaway fromthe active
S|te The nature of the Ilnker group can also be used

-, o a1 oy
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and bl ood cl earance rates of the imging agent in
vivo. Such "bionodif er" linker groups may accel erate
WO pW8a4¥ay ance of the i magi ng agent from backgPGUG#2008/001766
tissue, such as nuscle or liver, and/or fromthe
bl ood, thus giving a better diagnostic inmge due to
| ess background interferenge. A bionodif er |inker
group may al so be used to favour a particular route of
excretion, eg. via the kidneys as opposed to via the
thej xedye rrwnberrewﬁbrrﬁsp@y darthe |SZ¢eNéarItt 1y prafaged that th@rlocatlng
tri- s ui t abl ugars i ncl ude
RS, of 466 Valrel TEEDE kanHu s b B e aRing gl GTgngs legst part
of ﬁ?leﬁx %Enmatl%ﬁe fs}é@% 'cQH‘?én' aSﬁfbéé&ldﬁeé)ftkﬁdlhg‘ihtoethls groove.

coupl i°ng to am no aci ds

- THerdoopetatidgogrégveadha gp@g dimalmé;e beo aﬁuﬂgédedot adithidy the

am no acids via pepti onds. The gl ucosam ne
argilanpasitian of thesisdyaientet mﬂne ithe aleleye aerstanttirghey omy be
IS on exanple this: ferred

Nova |och0$h
arfangied OPTORHES AITELSIPERT tw&f rofaions wegnens ephichgwill
r I
oc%ﬂ!r ‘ag?ﬁé’ lo‘ﬂ%lth@ n%??rgoa}ggln%%gcltlf a@ggﬁqga veht‘ ﬁleggll&%% WAl be
mﬁrlﬁfegfgm JomBPRattHe1#eP0 Dal tons, with 3200 to 4000
Dal tons being especially pr eferred. Preferred i magi ng
agent s of the present invention have bot h pepti de

er m ni protected by MLG g roug preferably both
ItZStOBﬁwrzq dgsigablg thamhtsewt\morsw lsfstpmfp?l todeek from the fued inlet

not ed, abov ei they of. Z1 aI I
A8t PRPTRT e PrRghafifadsS sitpE Vb hinkngs o B fefye Br the
sehﬁhg @bérSwitARCIHeaKeviedo d Postti¥R bb?&gd fE fuel outlet and such
appfications, since otherw se rapid” netabolismwould
lehleagexpey ﬁ)eq)rwetrhect byzegsnttingte wilve aleathidrsachithati informs
affinity for cMet. When both Z1 and Z2 are MG
a phidingrsgsl ywigh thcs injewa) suefage 2 the Sécoprmwyi arﬁmtlon of its

lemea% R, e Shlesf R B, Ui, My B o roisea
6#1 gg @mﬁg@m%& gearblgf t 3 ThS WAE t&fRPtFiRrddse Qﬁ@gomact

PO peptides of the present |nvention

prasséré arithowhibhntheofaledviienibier GighgdiFhe carface v f the kRSSe in the
t han about 10 nM (based on fl uorescence pol arisation

Vlamstarypfrtbaiuﬁlmlﬁt 8d thussinhgnes theaibtegrity of Hee scahgén a fugher
wi.t h | ess than nM bei t he dea tide
altfg&tt% (e Seeyq agsyaTan o e DOTEhST Whishiings & recess in

BB gyl £ bl g FETIEL Uy

andSinpvhigBfat least papentidhilct @ forfiedsel ective bi nding to
chet. When the cMBP peptide of the present invention

conprises nore than 17 am no acid residues, the
r emai nh amn aci ds can be any am no aC|d apart from
%&91

Ingng; em sRaling mesn QRN y@q@eﬁéect Partiglessand the

vagu%@ggrs gﬁé@ggﬁ%ﬁcr%ﬁglﬁ‘ n}?rgg rgﬁ g*g(];-'mrllz}%glenc material,

wiRdeby | BB akeab epitivdes mreefvawbmén%tpaﬁ& %@t séaﬁﬁgt nfifber is

am no acid residue wwth a side chain suitabl

enhanédde byonjaggetic auttradtidthe Altejnatively, thei s¢afingSuidnalidre may
such residues jnclude Asp or GQu residues for

cogin Jgaprraﬁgwtwhpamcké fmﬂq the sleave geay contpiy pvpagnet which

oA B s Rt T e (Rt RIS, eiqipeStancing the

seﬁl{l%l\i/]@eel:f t}?elﬁrrmg fﬁ&hé’r 41 Qwes tlfl(?{/al% fﬂﬁétﬂﬁéﬂ i9 'Ter% thignetic

are suitably Tocated awdy from't
bi ndi ng region of the cMBP peptide (SEQ 1), and are
preferably located at the G or N termnus.
Preferably, the am no acid residue for conjugation is
a Lys residue. Substitution of the tryptophan residue
of SEQ | was evaluated with the known am no
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aci d substitutes phenyl al ani ne and napt hyl al ani ne.
Loss of cMet affinity was, however, found suggesting
WO pB/143983 t r ypt ophan residue is inportant for PCT/GB2008/001766
activity.lt is preferred that the cMBP peptide further
conprises a N-termnal serine residue, giving the
18-nmer (SEQ 2): 6
Ser - Cysa- X - Cysc- X2- 3 y- Pro- Pro- X3- Phe- d u- Cysd- Tf
- Cysb-Tyr-X4- X5-X6. (SEQ 2) In addition to SEQ I,
arpi dherskisvg GEGIRS Qlive OF NBPIEnBRENRISesit iRl ;berwwrhéhe Seahng

mERTRG A8 4 daris serbbete ¢REeDY hBe ol GRliRE oty Fevéen the
m%xg'xﬁlgfg.{j uaﬁlcffhet Dave IYﬁ@mB@Pta&tg %n ﬁféjse%lﬂﬁgn@\éknﬂé to. enhanced the

I"onal rsed wth an am ne grou I'S conj ugate
sdabbtfeendt MkiHe wdlde nneber. of sai d Asp or Gu residue
to give an am de bond; (ii) a Lys residue within 4
amino acid residues of either the G or I\I- peptr de

Chiheosn afs worplly Wdat%&ﬁtﬂ'arcds%rc%ggwéoﬁ folne but other fuels
ar%ows%afo?d1ﬁt8ma|i‘ec&ﬁﬁh%}ﬁ{ﬂbgé£ ] #Leuhc Iﬁg ?R/%rﬁf rcia'vghl KS are

restdue to gr've an am ( erre pept |
cARbteS at tah@rfﬁezerﬁeﬁleﬂﬂirriﬁtiépl A @e&ﬂﬂ&ﬁ@? ih Acebrlance Wlth the
Al a-d y-Ser-Cys a-X1-Cys c-X2-d y-Pro-Pro-X
ingeftien Gbulddys cdnifrteddpsprodyce aXiHfkfenX@iduel Tatio by removing

(SEQ- 3) The cMBP peptides. of .the sent inventiaqn
the ¥alye ame %@av@%eléaeag ttoW)!(&lg &ﬁgerewspa meggner whose

f er.ahl ther comprises in
8 1§ Pt G SPERL Wb e rarrenw?@er to have
twd BK ?ﬁor@ecﬁffe%tlghbﬁiﬁléé rsgreﬁe dnf &1%eﬁtC%r)éa§30Y id odd- ¥srface
(SEQ-4), -dy-Seér-dy-Lys- (SEQY5)
andchli -thet 1sGhenSeiquingd- to(cﬁﬁ@eﬁ) thersmfbm;esstor éoi whusuitdblée Her the
| i nker peptide is a nost preferred | ocation for

dl@fﬁﬁ«fnrg@ﬁl tnfasfthe yalve memtyer tp beoreargredmypk eatatedythrough e.g.

pt| se..SE et her
oo (1fen THRBEPRE o S i GGG BRI ShTHERn,ich now
Al a- GIy Ser-Cys a-Tyr-Cys
C&ﬁ ?atéémgﬁgf%?%% Phe-d u- Cys d-Tf -Cysb-
Tyr G u-Thr-d u- Gly Thr-dy-dy-A3y-Lys. (SEQ 7) cMBP
pepti des of SE , SEQ 2, SEQ 3 and SEQ 7 preferably
Itimagy alsp be desira c£or anchrbrsttop e fber alile yiordispenze two Or even

g aiferdmh ids aberorts Gentie- BYS difiedent idlh of Eoiydhgional
el 8, 0pAC g BT OVE Srp-b06E MEnBESt EQally AlfuicSat two

diffeeéit’ pSiftsaMTHe B&ibdretRTi ﬂUE@coQﬂﬁhcﬁ:l weth e GORIntigatman be

are as described above. Wien the -(L) n[IM noiety is
readtl;acbnﬂelteﬂ wildigperne, twiot liguids sukeltarteouplyaee pufvidingghe wall

ﬁzﬁn conjuygation to the N - m nus, and bl ock .

ey§l %Vem‘é’t“g‘beY‘? S GVRNTAGES Q\H;iﬁts F‘Y%‘Fg (GO9geYalf Q}Ylgh fespective
I

g RS BF Th Saf L BeRnE Sy rBRILRE sREST By Eropg dnters

whRBNE RhREYGM Régh résrpeehe@yﬁm%ﬁamswhw @JSMﬁhﬁ‘ﬁoate in turn
pyriliumdyes, thiapyriliumdyes, squaryliumd

withoespedtivedyrediledzegions wh thy emlvé miaaber. i fde, proﬁhng of the
benzophenoxazi_ni um dyes, benzot hi aphenot hi azi ni um

diffesent %@@t%ﬁaqgﬂh@n‘@é% ﬁﬁ‘feﬁlh@rq WiHohe sdiffiereidt #rch flaws different
RS bt BreR, R B AORCSPEIe;5ifhBageiRby. o Thg prgoise

and dye conpl exes, tropones, tetra2|nes

fe(dithiol ene) conpl exes, fos(benzenedithiolate)

conpl exes, iodoaniline dyes, 6/s(S, O dithiolene)

conpl exes. Fluorescent proteins, such as green
fluorescent protein (GFP) and nodifications of GFP
that have di fferent absorption/em ssion properties are
al so useful. Conplexes of certain rare
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earth nmetals (e.g., europium samarium terbiumor

dysprosium are used in certain contexts, as are
WO pwsn&¥cEnt nanocrystal s (quantum dots). PartPEUGBR008/001766

exanpl es of chronophores which may be used include

fluorescein, sulforhodam ne 101 (Texas Red), rhodam ne

B. rhodam ne 6G rhodam ne719, indocyani ne green, Cy2,

Cy3B, Cy3.5, Cy5, Cyb5.5, Cy7, Cy7.5, Marina Bl ue,

Pacific, Blue, Oregon Geen 488, Oegon G een 514, .
ampaynty Rk t%ﬂ W%Hﬂmqﬁev,"%aﬁg cRpEsEbeatsrmingsl by thg slefail of the

. Al H.uar Al exa Fluor 546, Alexa Fluor

prégglzngﬁtgtﬁgvav&}perggé Al exa Fluor 594, Al exa Fluor

633, Alexa Fluor 647, Al exa Fluor 660, Al exa Fluor

680, Al exa Fluor 700, and Al exa Fluor 750. The cyani ne
Indthe prefeeredasmbadihent pf fiecineention, the chrbueétta inbhrdes a further

revi ewed dyes and dye conjugates for_ in vivo optical
fuehapgtegng Mabye snamely . athedhing Sogl metermg yolye) forametening) the

o0 O B B0 AR T i

S0 NN nt . .

th@@%‘&erﬁ%ghl% ((){ ﬁlﬁe@f@%&?@&ﬂz)g%'s_éﬁ%%%é ’\jn%’%nt invention

isVihesedi on ahd secupnitidregledt Mbny adfUetheOdifichltied detatiig to precise
integer of value 1 to 5, and Mis group Gor is

cangiod of e metereddzalianpunt;at adling speedriddmondeearbyrettors is due
toggﬁgfseint é} gtf %SOVI? : r!o%pﬁﬁ’st%l_ e t.%ge’ fl{rom t hel.g{a?fp £ 4 flow
i: ' r. in.: .
s 1 iloct 01 RhAGH 01N s8R Sanee
ofSdwehed. MhethdeoWetidnePRsddd Valgedh a ddrbeBM willlfrmit a
COOML, ammoni um ester groups, benzyl and a group
latge flewhiater ofBfuel whenghe iengmgas opemting atdull; load dutronly awery

integer from1l to 5;. wherein at |east one of X, Y
loafngb@ raie RIS e engiReip idhingsand this,lagag fliftergnce in the flow

ol BB Sty AL, S RREAE s 5 B ten
is ¥nly bpek VBR, BREh Qhéms%%y%ﬂﬁ%mhég@%m BetNE eAgine.

t he” cyani ne dye fluorophore”and the c eptide. G
Thmyaspect of ethet presefr nyentibat thepsforeeantluded htwa fuel metering
conpl enentary functional group of the peptide,

or

vahyese ongtioy adingand iveey stew speashepeiatian agddhe ather fordjigher

react w th re i Ve 0 of .the ¢NVBP peptide. .
seesdiond bl adt st Gud Y fder bR rs b PRp KR du paralte,
it ﬁgl 1‘aég%rt%?;dm'qgit; ﬂg\esc ?%ﬁhaﬁeaeﬁfeﬁeyn azvi% !JI\}(;E qé\jicr%?ﬁesd u Idblﬁlg ﬁe}dhng
operatidmoo Dihiei i me whpredsdib tlenabes iy welrioxuppliédbpaehe idling

sul phydryl; carbonyl; carboxylic acid and
metgripghvdlpeat b opdest tor Hisrgase %@ engine tlpad apdt speedpyfuelh8ow

term "activatged, ester” or ,"active estery is meant an .
thigtiel, thiE: ey fUSL TBeteing Wlag dp SUBMERFEh AP B ofry Practice
irrﬁ@ét‘éﬂal it ﬁil%f‘éngﬁl?%ot\xp rz?t? et%(ﬁ.gl:)t fHe ildﬁﬁg'rﬂgtegiﬁ-lgg\ga%y?ggntinues

nce permt nore faci tron wth nuc

sirfd¢cthiafs i@g@l’fa@ﬁce &P IV@%’ Snal Urdctidheo o] fY&w ateethfough the
are: N-hydroxysuccinimde (NHS), sul pho-succinimdyl "

magteteripgritadivd. ulfy bpwever, thepove &idlunetotihg ophwesalre in series, it

. r-nitrophenol, hydroxybenzotri.azol e and PyBOP (f e. ..

is 9L 1EPYESS a%f@rssaﬂﬁr &BS, AIP JRFISTING Y30 &% BHBRIy#h least slightly

f f . Y ten :

orgiE lIoSR0 R0 Kb Gy Vel i Bk brSRELRLIS proferred

thﬂsmegi_ afilivg NfitHe vaKseribel B dBe aflif mietetifg ¥aRieSi&utRdhat
enbodi nent of Fornmula Il: each X is selected fromthe
group of -C(CH3)2- and -C(CH3)[ (CH2)4M -,
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wherein Mis a G group or -SO3ML; each Y' represents

SGBML, Hor 1 to 4 F atons; each Q is selected froma
W@R@WBAHY7And SABML; 1lis preferably 2 and mis PCT/GB2008/001766

preferably 3, 4 or 5; wherein when either X or Q is

a Ggroup, it is nost preferably a succinimdyl ester.

Particularly preferred cya8ii ne dyes are of Formul a

III (III) where: Rl and R2 are independently H or

and_ at | east one of Rl

d R2 is SOBML, where.
smtar@allry(ﬁll Bhe ¢enteghoirthe, fyel; ﬁg%eﬁl'el;trf?g qted zb.‘/aﬁl;@;udlmg

m¥fertRe ale: 1 Sllef Kate, dte pttie ST ARD 1RV 55 throvepy the idling
mg]&fre%wﬁkf&ﬁ rélﬁtlvél%n?éll amPME th!é\fé%x% A‘rélﬁh@é’lg's‘ﬁh Eieﬁlatter

or 4, with the proviso that the cyanin
toheddibaatt ahil vabfe s’kertyq)péc&:@b/ﬂwlfwﬂgt theygobkem refefred R ab&?e of
and Ra groups. Preferred dyes of Formula Il are
V%U@eﬁaleg flew ratestduzing ishing rodwe besubstentialbxelimiaatedyr oup
is present, in order to facilitate conjugation to the
cMBP. Preferred individual dyes of Fornmula Il are

TR EhpBafthén ihcl Rl dieitTV ARk 8 ibelpFAS] H the

mbiP @l ahtteripg efadve afd di ahisodveno el ffigel! inlaaref B Suél aidtering
Al exa647, with Cy5** being the ideal.Wen a synthetic

valve sy @}rmm}un(cm)e wathpthe Juel lnlerttSppWamreabalyecscamds&@ valve
mEBeG GG U EomETEaNE S X aRY. & fatthésnusive member which
c&%@%&?%ﬂf@@%‘l{r@ geaqul?lgr]co%stléltéé)w}t@l f?'fhé‘ égldfyel metering

ues am no acl resi dues are pre

vAlhOS eThié IO A s ditangeitient Of tAE Ghdlh el m&ﬁ%(i’aﬁfei ghd the
glutamc¢ acid or serine. When L conprises a PEG

idhog efig] metermgaf/elrvatanyl it oviplr thereforenb¢ sedessanyefbrithomain fuel
ol i gorrerl satl on of ‘the nonodi sperse. PEG | i ke
metering: Yale toremgphslightly apen dupng idhpg Speration of the engine.

17-
it PGP SR SR ooyl romoer a2 forthgh gplye gber
whitha8odpek£t6€ with @Walvé QedOwithid ehd Fhivéememirer Pﬁ@' Va8 seat
structure based on a propionic acid derivative of
cdmmumicatihg wih the inlsedpace! 48)d whthr  further space ewuthledhé ofalve
ForrruIaIAandqls an i nteger from3to 15. In
| the @ﬂl@r,sg)age eqogmggnyagng,rwg aidlipg eutlet in the side

“Efﬂ%‘ﬁ o6 gy sttty e i fing, UL GRS Do PORiBEA that it
ﬁnﬁ:a%c\%ﬁﬁntﬁe%lﬁ% b iAfthki s @h@ﬂﬁh%‘a%hr?ﬁ&e bsﬂf;l 12dl1ng

e -(Am m)lety 0 to 10 atons, nost prefera

oﬁe@at‘iorﬁt Qitvis, isve phralled rarrangémaist btheotwas fiesd iaéteying valves and
pr eferred. A mninumlinker group backbone chain of 2

thamoain fuehmetesinghealuevaiticaefera Hkelyttada fullyi elgserbdenng idling
ORI SEA frFBEmltao pretpried (hRE s Roppion o e, et Valve
mplrn%Fne{sazm Ystiblewith rdPe {:ﬂ t%ktﬁé {1%[6119 l@/ﬁl\)esm?ﬁl%lif 85 as to perm1t the

erre I mgl ng ag presen |nven I on

fuef f16@ratd id ilNhg operation to be precisely a GHusted.
M G Al a- 3 y- Ser-Cysa- Tyr-Cysc- Ser - d y- Pro- Pro- Ar g- Phe-

d u-Cys d-Tf -
In%ir)s gftq\%l;tn% lém rE)rdlncilegt %g carq) urettor 1ncYudes hﬁfhe'}/'ﬂﬁ metering

valve in series with the fuel metering valve which, in use, is of value not only

when the engine is idling but also at other speeds. Thus this further fuel
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(I1'V) wherein the (L)n[IM group is attached to the
epsil on am no group of the Lys residue. Preferred
WO pgiteg7agent s of Formula IV have M (N-term nBCT/EB2008/001766
equal to acetyl and MLG (C-term nal Lys) equal to
primary amde. In Fornula IV, nis preferably zero and
IMis preferably a cyani ne9dye, nost preferably a
cyani ne dye of Fornmula Il. Especially preferred
i magi ng agents of Fornula IV have EVI = Cy5** or )
majesingo¥alve; qdurh yis gysferablpeptuated upstreamnof she fuel metering
Z' -fchBPJ-Z 2 of the _present inventiqn be .obt ai. ned
Stfige Ani1aR RISGTeTY TR B SRS CoARSLIE. a1t el e &t any
[ a [ .
srRRa ERY LRl St o AR et B gine
op¥atiom WHick hodclie dWis aindd) Gr QistheaéxhaulpP gasRCh&fng afif oxygen
the Cysc and Cysd residues have thiol-protecting
cagtentpehichiindicatee ghatee mokturdies ipefpet o learom step (i)
wi th aqueous base in solution to give a nonocyclic
peptide with a first disul phide bond |inking Cysa and
: I a S . .
te 5y BF potsbriecbFRY Birols crSUGE I RENKS Koge groshagism which
wHERRVE tHe ShveRhERbOIOAThE IfRKI MBteENS ey AN iR hrofisRRvitR the
the desired bicyclic peptide product Z -[cMBP]-Z 2. By
mohemest of therthrettdinghgalge cophat thenatast ofasuppby pf Widlcnd air are
inhibits or suppresses undesirable chem cal reactians,

appuepR#elh maicheds fyopg anethir. sdmrong embogimente ithe cargettor

. i¢ 1my be cleaved,fromthe. functional, group | .

ingydBS o Pt T et BB sciine 87 el fidiTalsd i an engine

speBdli doitrol néi@bér, AhpicRy HE Gfdllenor bf &I stiGOiAY Sl and is
the desired producCt i1s” obtained. Am ne protecting

cophoctpd tarthevihtdttlé ivalve toontdvesie bekwédredpém ahlecladeld powitions
are suitably chosen from Boc (where Boc is

anddis copnestrd isodoroearripge fmatovehdhe cringesarrying at least one
el(glxlpéJ égﬁm%ﬁc %v%g)cj-ln%%&egdg {ilgllzt %Z_i?gcctleotny Iof movement of the

y Uo . |- ah , .

o5 B iEn L, OS] SRR AP 8RR e

wikreb e Gbiationgé Othesinpue sRaft resultst i moveaidnt of the throttle valve
(acetam donethyl), /-Bu (tertbutyl), tert-Butylthio,

andeinhmeybment bf the caryiage rang thus afipthe elongate ramp, whereby the
3-nitro-2-pyridine sulfenyl). The use of further
folfpBebes PG FanpecTss o e deasthias the rammp gnd dbs yelvermasmber of
I I LS. dora W G eene and Peter
théé?“%"g%@?%{“%ﬁg?% %ly?v & gﬁs 1991). Preferred am ne
protecting groups are Boc and Fnoc, nost preferably
Boc. Preferred amine protecting groups are Trt and
It icheliduedntbhtthid aspett 2f pho pretenf inviehtion dpaovéli m its own right

etajl.s.. Further details of solid phase peptide
angy\ﬁﬁL’égdsapaileam wﬁt‘]@eath%otb.er feadyrgs @t |the apwentipn referred to
er+cio-and E, Gralgd: . cal pr-Qaches to.the .

QYRT h Akt Bt o TURBYE ArnecP BEARE 58kt jifihtion, o

Tl eOBRCRRRAE d9HRAS REPAssasE Athdisdablei thRit i
Caat ngsphelzlrce an%l E)let I?n aﬁfsrse Zer . cg\hégﬁﬁ Ss?ed iI%valve situated
witlahuthe primaty ais gessdge; @ fuebisdpplyl wdx¥e cédmemndeatidgaivith the

risks scranbling of the disulfide bridges. The inmaging
prapayt air Rassage pudsanaerted taes duelpwgtaring Malvenfor gvarying the

aspec Low) . In.a s nd aspect, th r.esent L
anf o8 bR iR irand ool A nSAF b A SuRprbRhafhmbich is
adﬁgl'éﬁrth %%Scohﬂﬁctbm LRSn8ge el chiof ﬁl%ﬁ{be?ﬁﬂﬁ ¢ connected to

together wth a bioconpatible carrier, In aform

sui table for mammalian adm ni stration. The

"bi oconpatible carrier” is a fluid, especially a

liquid, in which the inmging agent can be suspended or

di ssol ved, such that the conposition is

physiologically tolerable, ie. can be adm nistered to

the nmanmal i an body without toxicity or undue

Y oy o o I
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pyrogen-free water for injection; an agueous sol ution
such as saline (which may advant ageously be bal anced
WQBA#973 he final product for injection is' i|iBGYVEGRRW001766
an aqueous sol ution of one or nore tonicity-adjusting
substances (eg. salts of plasma cations with
bi oconpati bl e counterions)yg sugars (e.g. glucose or
sucrose), sugar al cohols (eg. sorbitol or mannitol),
glycols (eg. glycerol), or other non-ionic polyol
thedheatile valvedg. meve itdictweemeptty and slospd ppyitione igjtharattsrised
.and the like). Preferably the biogonpatibl.e carrier is
1%5\“6@]%‘?11‘??& lmteglafefb #s F‘%Pe%‘tﬁ“&ﬁteartoi 3 S@pige to move it, the
e . . | .
oGP S TP ARCOGALI BT, ARG GRS, i
digsttidh 6£ nfoveadR CofC tHe! BAriake MHACHhReH 1 Eﬁg?@éd“b?nﬁ%ﬂower

of sterile integrity and/or radioactive safety,  plus
cappecteddbl the anlvenarembrravdpsby mdatigregf the inpyehafirresults in
ar gon), il st ernL}ting addi tion and w t hdrawal of

il
meyfmehiotsths fheaite Nawesmdanneyement qiithe sprgesandtthus of the

iper u eal ed vi al erein the
oI Rp. WheBeReHCRIRRTL SR b iRt BB jenath of the
rafrip/ A E k! e e firiE VHIVE s thi§ tadvle@Sle 1S suitable for
single or multiple puncturing with a hypoderm c needl e
(e.g. a crinped-on septum seal closure) whil st
maintaining sterile integrity. Such containers have
It ihprederaed fhnt dhe sanrtagecgeriehane onmare peallel deagks, the carriage

wi thstand vacuumif desired (eqg. to ch e the. .
bt e R Srrmg St B ALFT whiF N ar cgaingt respective
trdikSS SRty AR CSarpidEd @S iﬂg#f o' Hbve 'i‘ingﬁﬁg.surl? is therefore

w thout permtting TngrelSs of external atnbspheric
negessasy tisit dhe aspuxshadnisadonneted toahe LUarrii%eﬁf)g ral Blkage which

gl e

nul tiple dose contai ners conprise a sin ulk via
willeconvest rofarytmotion efhe shaftrintoiriesh masivmad Hitheneartiage end it
. patlent doses, er eh i.ngl e pati ent daoses can . thus -
is BRetR AP d'?ly@(agmlﬁ@épgfgm NSYPPngle@MYGNIGHIY, e shaft

N . _ . . : 4 : h .

cah | kP B LTRSS ARkt 8 W Slodfs o e
aﬁﬁg§ﬁges are designed to contain a single human dose,

or "unit dose" and are therefore preferably a

di sposabl e or other syringe suitable for clinical use.

The pharmaceutical conpositions of the present L
Then -%ﬁ?tpr@f%raim ;b%aeeplsdd@s&%eetémt%b‘raivq dp move it in

i ' r [ i itable ringe., .
syRLgRE A the 20H T RBLRY G0t Tl R Sl it i
préfepRASthhi ffis BBMn&RonORaYihthe Qatddde At ikdtaRalthrottle valve is

exci pients such as an antim crobial preservative,
copheael tis thegarmipgatby 4 ifuither, lost attionslénkape, odiich abnterts the
.adjusting agent. By the term "antjmcrobial
lingaemetipniof fhe cagiage apfo ratatipgahmofiencaf the thiettlisgvabve.

grom h of potentially harnful mcro-organi sns such as

bacteria, yeasts or noulds. The antim crobia

. i "

InGHESSHNRLERY T A 3015 ABEL BB g ros
andal waloé chtrieravhichiis cohhedted te gry valté edaberodnd bfries one or

present invention is to inhibit the growmh of any such
mefedplerswhigh are suppartedonarespectivei inalinesbrapeps. t i on. The

antim crobial preservative may, however, also

optionally be used to inhibit the growh of

potentially harnful mcro-organisns in one or nore

conmponents of kits used to prepare said conposition

prior to adm nistration. Suitable antimcrobia

preservative(s) include: the parabens, ie. nethyl,

et hyl, propyl or butyl paraben or m xtures thereof;

benzyl al cohol; phenol; cresol; cetrimnmde and

thionersal. Preferred antim crobial preservative(s)

are the parabens. The term "pH adjusti ng agent” neans

M o
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is enmployed in kit form the pH adjusting agent may
optionally be provided in a separate vial or
WQaWBA#98¥, so that the user of the kit can adpPCEGBRI9E/001766
pH as part of a nulti-step procedure. By the term
“filler" is nmeant a pharmaceutically acceptable
bul ki ng agent which may fdadilitate material handling
during production and |yophilisation. Suitable fillers
i ncl ude i norganic salts such as sodi um_chl ori de, and
Inga alternativeembedigaeny, the catrage sl connested dodhe ppdary input shaft
sucrose,. .maltose,. manni tol or tr.ehalose. .Th .
0 FiipfEn U b Ak ShDASPRE TR RHP (1Reob LGt chapgey This
erf?ﬁo@ﬁfe_‘i’l@ hadl 'ﬂfv‘an@aﬁ Ryt 5‘&an9§3§ F thHt $hd 1Rt nfRANIHGRE) are
conditions to give e desfred sterile, non-pyrogenic

ncpIdin@Hﬁhecdskar'?]/S Ay deeatieshd maved erdt@tyort BnPaRBrdfism with the
t he associ ated reagents plus those parts o

especi al | . ] f
rotayy mppa%aﬁs thni pait-elserdat mempc winlkl amovei also tand theadolhewer

agent (e vials) are st.erile. The conponents  and.
copBitertd Yo abis bty RulcPeGauerHisdookn s Airpiion of the
oo WINETRemBLE i Eoy HAVAE HRNvolLE BfERr axially.

autocl aving, dry heat or chem cal treatnent (e.g. wth

ethylene oxide). It is preferred to sterilise sone
Ag dessmbedtaboive, thduavadionselatesito miany Wi fferenttypesiodicadfurettor
. mani pul ati ons_needs to he carried out. . a i
mﬁlﬂlg%flil%ﬁ, wibR¥ra single At passageed i @%qyee particularly

' i i on. ste he fipal step in.
sopRae 3o SbBlre ot hE HsRipRLERNT S shPSnda Bt e B an
inRPAhAREIEN bh Giltle BTBRSPiMARy 8fr PaisageebtideRIRE HrofBig valve
optionally be prepared froma kit, as described for
antdhiés dutlet; bheaspangeneit deingnsuch that,dinasgee the fichenigee sdti the
.invention provides a nethod o f preparation o f. the )
aif flgyying Hyewsh dhe sependarysairspgssege beferenmivingr wathsthe air
~q0one o f.steps (i) to (iv)- (i) . reaction O cMVBP,
Iperindnd P RE AL PSR pretsE s RS thaf ¢ Bhtet from
the fiell Peferife! aIVE i) irf i
(el QYL IVUR, TRTREKRD A RS Carbuporp of i
typh areidisdloddd is WONPUGESBed. aThehfac? thatodsd fuedrsupply Jnozzle
reaction o f a cMBP peptide o f fornula Z'-[cMBP[-Z 2
coppranricatey Witk the prmarymir pusRge odpyngeeanaof Ak thiottly yalve

rafje? (it uphist it b B v tiORHS Thean SRE HichGisd d Jorcibly

[ t ' r i
P8 o i, EHER B e RIS AL Sert o tha
préval Rpvagaehmofof Feiethiotile Woglve] pdrtibllatly apnirigldt @flottle
at said Asp or Gu residue o f the cMBP peptide; (iii)
operuigsi ba. whendhe vBRinsejst uming fat lownspead Lr1dtingP] THis3is in
.wherein lis MIGand Z 3.is a Z 2 groug or. an .
digiiichionrie dh e Ui ihiah Prey i Uppret o o Throlle lye, waich

T T .
reSuds THVRry niitdy Mbfe EE}@i&ntiv‘fbp@ﬁﬁﬁt‘i’&?bF thefuel Wardeularly at éow

position; (iv) reaction o a cMBP peptide o t forhu
engine[ speB®] -ThiR imipeoadnvapatisatidn As futthéGmonbtedB the flow of
gq%!rrprises a Lys within 4 amno acid residues o
I

f
airghropgh thesegcondagy an Pasgaggpy hichy maxesteithitheuBiel ketage it enters
.o f f la Yi-(L).n-LEVI], .tQ.Qqi h .
o REBRRE Lirdived S PGl b imhii e ahoribi ok etierhan
noghNaBg |¥§1§ I’éﬁt/lﬂit d¢eho nforégfﬁ Mt BEidibftey z};?@rillggﬁ{l)ﬁ o?ﬁlée fuel is

L, n an | are a s de
first aspect (above), and Z 3 is a Z 2 group or an
activated ester; Y 1 is a carboxylic acid, activated
ester, isothiocyanate or thiocyanate group;
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Y 2 is an am ne group. The terns "activated ester"" or
"active ester'* and preferred enbodi nents thereof are
W@ 2M8dee@ssceri ri bbeedd aabboovvee.. Y2 iiss PCT/GB2008/001766
pprreeffeerraabbly a primary or secondary am ne group,
nost preferably a primry am ne group. The conpound
Z'-[cMBP]-Z 2 preferably his both Z 1 and Z 2 equal to
MIG Preferred cMBP peptides and Z'/Z 2 groups are a
s described in the first aspect. In particular, it
mog pﬁi@@ﬁté@mmlmr?@dctmr%&s@d deel compumpion and adsp reduced
G u. or (Iﬁ)s 1rfsi due to facilitate conjugation as
CIISSHAS o#b'anltsne preferred cVMBP peptides of the first
aspect. It is especially preferred that the cMBP
pepti de conprises a Lys residue, as described in step
Ir( ithg .préfegredr embodirhent, ahe tfinel ZupplyVBBYzI€ dclirdes a fuel inlet
descri bed in the first enbodi ment (above). The .
pa@sage Memmynigating Widetheheuttetzd the gl matering sl acapxture
be prepared fromZ .-[cM3Pl.-Z 2, where Z2 is r i
oY o SR IGAERE (B thepingFy i esEe S, Holgast one ai
- ent | e . : ' ' [
it PESsd SRS LorlERichd) Yt BORIIPE L IFEREE R the
mixtare &dtlddpakidpeare Limted, Atto-Tec, Dyomi cs,

Mol ecul ar Probes and others. Mst such dyes are
avai l abl e as NHS esters. Mthods of conjugating

SRR R T MR e
AR Y e —
wHose 89wn&iéhnh 208 2onAdAicdRR oeith h MV erksmabdte. The(Poovision of

354-364 (2002)]. Methods of conjugating the |inker
thgr bore ¢ ronstantheross/Bectpead iadea neeanarthhbguoner olagatieny yn the

to that of the dyes a{)one, (see gbo. e), and %ite kno
denthitaevhich the diverggnf pereas jeamne t"i‘il1 %@Vés‘é‘i’ne ieRY 8Rtthe Fross-
rovides ackit for th r ' :
sRRAHERER it chBimylrlaetir B e B Rleohffiy air ppssage and the
falpqalay i magi ng agent of the first aspect in
plg"?g?)( Fg‘iﬁggbdléf%d form such that, upon reconstitution

with a sterile supply of the bioconpatible carrier of

the second aspect, dissolution occurs to, give chi% . .
Injas ialtetnasivarambediment) a aerpe Nt defining & jettor; peazls edfice is

T B P RS T B e
m?ﬁ%ﬁe guﬂ& g}ﬂaesgé%éo nggrlgfcggk tdn FCHePrE¢lous EnsocEfRht hid once

esl nstituted with the desired

tHis Qacsnget hdy Beanfoimed taondrae phr waddotk aelfining an orifice is
conposition in a sterile, apyrogenic formwhich is

insextely ifitor it randnedtainad dorpositien. atihis willpagaie regyt in the cross-
sterilJe, salid formof the inmagi agent. i s .a

SqJiGpA H1ea ol s pramupieatiaroheteen i SFoRga s passage and the

r.apl L ' el or :

pRfRELIE pho ST, hiacReR] BERIEHENEE antk RHE, not subject to

tIVARESS drf BihdraatMebns MR rhivufkéturing pryestuirti sed, the
formul ati on may optionally conprise a cryoprotectant
chosen from a saccharide, preferably mannitol, maltose
or tricine. In a fifth aspect, the B{_lesent I nvent.i o

It PESIAT 0 T8 ST RGRCEFSIT oY P Yo U R PIOSPNE TG, B s5UET DEiRg Tormed

. | i 0 i i s . .ajt
1r}nﬁ:%g§|aeﬁaﬁ§%&n%¥ gﬁg%a%g \?fi?érﬂsj Eﬂea(g p%@? ?so ?cﬁ%r%étlpﬁsrpltel?&red that the
nRARRUTRCEieks-SadtidiAlMAeh tdfOtheOSeddndabr AN PadRRE CovErOits entire
obtain i mages of sites of cMet over-expression or

| ocalisation in vivo. By the term"optical imging” is
meant any nethod that forns an i mage for detection,

stagi ng or diagnosis of disease, follow up of disease
devel opnent or for follow up of disease treatnent

based on interaction with light in the red to
near-infrared regi on (wavel ength 600-1200 nm. Opti cal

o o o,
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vi sual i zation wi thout use of any device and invol ving
use of devices such as various scopes, catheters and
WQRBA#973 magi ng equi pnent, eg. conputer-assi SPEHGB2008/001766
har dwar e for tonographic presentations. The nodalities

and nmeasurenent techni ques include, but are not
limted to: |um nescence il@agi ng; endoscopy;

fl uorescence endoscopy opti cal coherence tonography;
transm ttance inmaging; tine resolvgg transm {tance

len&%rgwngreaeeén@ae atheu%ﬁrfﬁgtwﬁdnmae tha bpessebggnstant cross-

seB Rty 68 py iy FRCBRMH Y el Rl spoPSitonor the pressure
grhicff bEHAR (k' (uEPORA TN LN HBRHR Vatve dhd o Brimary air

optical tonography and fl uorescence di at ed use
paspdgecatcurning dreawbyn (oo Btctdildl@tb‘o‘ ama\mmhmmrmgesaMereby
frequency donmain systens), and neasurenent of |ight
EXSEYR anwgmt%gg dugltargmot sawniinta thinsedondemyeaic aassage from
qu e ljfetine, antumyield, and quenching.
the £ H)é&l%g&g‘& |be S?glpﬁ&gﬂ‘tn@chm ques are provided by:
(Tuan Vo-Dinh (editor): "Bionmedical Photonics
Handbook" (2003), CRC Press LCC, Mycek & Pogue
THecBeEiefits Jof thelsedbndity Gfir Basyapédig@lpaftidina mﬁmced at low
(2003), Marcel Dekker, Igc@ﬁgs [i r?t er &%?ﬁer "
andrmidbepesdi afithe enginerhedaussl ofape |substa(112aitb7)mpmeﬁ Wlapgssatlon

reen to near-infrared re on l'igh
ofp 'ng @ng|I§°WFV%a@él}%§bFHg’6’GoSPEGé§> € fhé fd%asraegpl air flow

ol TR 18, A0S ahSpReied Ao pht SRERFRAGE T WGP TBRfneh the

seb Oy BN p bs%ﬁ%e aloef Thiseghagrieadlk iR MhS aftffukheatidTediing to an

agent” are as described for the first aspect (above).
uridnsmeblyﬂowl lavel under high efigine ddadshaThia fdtemtiad preblemdypay be

is. enmplo In the nethod of theflfth aspect, the
eh%@t fy @1@ %ecendwamﬁ&@émecmc l&ﬁspe@pmre alﬂasvalve which

mil HeaPPelated 59" BB S aRity D FE eb@uE e oo i

thidiish thE QeSSRIAry B Pa¥dade tbbe c%hh’ﬁll@d HdepehgeRiyiof I air flow
I magi ng agent 1s given to the patient eg. as an

thicuighathe rprirsaryngie passage. haonalenstaatiinteagthe zontretatdetvalve is
prior to im % Thi s enbodi nent, i ncl udes the use of
coppectedelgi Hig glge le gplvenand jarsangsaptodickasat progressively as the

VA Gy oFhif iias dadt ast 6 Shei Lond SheRE i it flow
ra&%o%?f ﬁé\‘%‘hd?ﬁ/ hma‘sf’%‘ﬁe@ﬂl AoP rlﬁél‘%é{ £t MRS rate and

| magl aspect Is uor escence
m&eiideed anee decregsagr g¢d-td zero whdrRhe thiwttle Malyierig fidfeopen.

of the present invention is adm nistered to a subject

to be di agnosed, and subsequently a tissue surface of

oY i b B0 G a5 SR et e o
' |

ﬁl?]ﬁﬁb{e?ﬁl&t\ﬂagvé gg ﬂ{et $de \Aﬁm{]@‘rbg rgfée%iledrwattoe@ogfgra?ﬁctﬁﬂg gcéorrﬁﬂ?g to

a Rixthet abp&dl dfi thBtpredenit ddleRtibAda Uakthtefof IitNidAE ANEBmary air

detector. The returning I|i ght is preferably frltered
passagsepaadiustahle thiiottld Wdldc&mat&dewdhnpdwepmm@sw hirl passage, a

B s e 0L A B Gy i
pa?sra%%euc‘ i ket hé PHRHIE v?l&'é at%%ll bt;p %'ilggfttﬁé S’ansalﬂggm%ﬁt b?]ﬁlg such

guantum'y ’he” i ma

thdt) YRNRSCENE Efuélnhﬁﬁéd With e airMAewifle aBRSgh! ﬁhed&%oﬂﬂﬁﬂr air
to concentrate in the disease area, produc:| ng hi gher
fluorescence intensity. Thus the di sease area produces
positive contrast in a fluorescence intensity inmage.
The inmage is preferably obtained using a CCD canera or
chip, such that real-tine inmaging is possible. The
wavel ength for excitation varies depending on the type
of dye used The apparat us for generatl ng the

o - o

o o o, o o o
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the optimal excitation wavelength. A preferred FR

nmet hod conprises the steps as follows: (i) a tissue
WQBa¢¥7df interest within the mammal i an bodyP¢EGB2008/001766

illumnated with an excitation light; (ii) '

fluorescence fromthe imagi ng agent, which is

generated by excitation ofl4 he imging moiety (IM, is

detected using a fluorescence detector; (iii) the

l'ight detected by the fluorescence detector is . )
Passdgo hs?qry wiXng; wetht thes @aflgtang p thee PFIMASY 3k ppssage is

aent ;i (V) ' . sai i.ssue surface
CHFRREPEEY in, e InE et TRy Rlr BRBeb iBQHHes Mot iBu Rble yabve
This! yal9€ fhiiBe cofin8ét8d (O the th®HEX Galwl a8l hirdfged So close
preferably” conti nuous wave (CW in nature. In step
progtdspivelyhas theghtotlevebeagens. preferably filtered. An
especially preferred FRI nethod is fluorescence
endoscopy. An alternative imaging nethod of the fifth

N T
. t t i . it hi . .

4 HERL 18 Sy By p B

coatigodpiparCodmiBi etcondary Gd2-pfaséhge? O00RI - thEothretiieh valve is

frequency/time domain imaging, it is advantageous if
subbtantiglly islosed] wherebyaast thetbrodtle ivelveviiopened theedial passage

nodul at ed dependi ng..on the tissue depth of the | esion
bePgIMss HrAgeRlvC d EHENE] BEth e HEFSHGRIHPRLAT the secondary

. i . : 0Si .

il PRBEE fnd 108, roelCoBIchY SR R3nG 2, AUE ARt RicRAd aie

pabsud¢. halisngrah gericit @9 paRDutarty BRASTet dnNspaeeldadlify bélse it
a l'rght source with a pre determned tine varying

usesittbeshaft oD tha dhrodtle halveraigefgtoageinas a Huottiss sakbve for the
nuh%%gl -scattering the excitation light; (b)

SCHRAALY BHP2ASHR t i pl y-scattered |ight enmission fromthe
tissue in response to said exposing; (c) quantifying a
fluorescence characteristic throughout the tissue from

FurfiRr efabifrb® Ry RiRPISTHeNSndentiehPil10be v appentNiftdinathe
processor, the values each corresponding to a |evel of

followiig descemptiencef cdrtaimcpecifistambadinent Wikckns given by way

osition within the tissue, the level of the )

of exgmple; erlyckith referencetp dhe accompanyinaranvings.anogtskous
conposition of the tissue; and (d) generating an image
of the tissue by mapping the heterogeneous conposition

Fi%ﬁret Des td foHe pEfpREERS JRRE S .thrb.tuli‘&t?‘xairP Sécd(%ﬁ *deSRith the

c). The fluorescence characteristic of step c?
inyergioar abl y corresponds to uptake of the inmagi ng agent
and preferably further conprises mappi ng a nunber of

guantities corresponding to adsorption and scattering

.coefficients of the t.iss bef qre adm ni.stration of

Figiie 4 Sy eApPSIgBRRI e Wi 01 1BF CaMiRaoTcHaAT BETOH ot i o of
step (c) preferably corresponds to at | east one of
fluorescence lifetinme, fluorescence guantum

Figiirei TA épay scrﬁ*) ubs@aasnsec Yiebdeatiéhdl NEOWNSF B@efirburettor of
_uptake. The fluorescence characteristic is preferably

Figurgepemwdedit of the intensity of the em ssion and
i ndependent of imaging agent concentration. The
quantifying of step (c) preferably conprises: (i)

. fShi . ' f val ues... (i )
FigRESH IS0, Shifit o Tl 3n WREA el eairesr ¢ ne
estimate, (iii) conparing the calculated em ssion to
the em ssion of said detecting to deternmine an error,
(iv) providing a nodified estimte of the fluorescence

characteristic as a
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function of the error. The quantifying preferably

conprises determ ning the values froma nat hemati cal
WO 2008t1#89mshi p nodel 1ing mul tiple Iight-scatterPEEGB2008/001766

behavi our of the tissue. The nmethod of the first

option preferably further conprises nonitoring a

net abol i ¢ property of the k8 ssue in vivo by detecting

variation of said fluorescence characteristic. The

optical inmaging of the fjfth pect. is preferably used
Figyreset arapectional g tfugk metargeevalye 12 thecelosed

. +By _the term"managenegnt of CRC' is neant use in
a‘f‘ﬁ@%&%ﬁ’@ﬂ‘é’ﬂ?‘%&’f‘ ’g'ieﬁ%? di gnosi s, nonitoring of
di sease progression or the nonitoring of treatnent.
Further details of suitable optical inmaging nethods
Figaves Sk eindr 5B nesvkohgitydisal and tddnswerae e¢ctainal views respectively
Curr.Opin.ChemBiol., 6, 642-650 (2002)]. In a sixth
ol pedificd el materng valyent i on provi des a net hod of
detection, staging, diagnosis, nonitoring of disease
progression or in the nonitoring of treatnent of
P C s 2 RR ARlIaf (T SR R TR S OB tec e hetering
vdlvét h aspect. The invention is illustrated by the
non-limting Exanpl es detail ed bel ow Exanple 1
provi des the synthesis of a cMBP peptide of the

Flghierivh GBaRdDt ar b sy bh aes of T Fuitatal S Figwss, 1 and
2 oW the' PRIBER, o heo AR oot Hbh Johd, medium load

arilyWhéY tie engdn®icidiingeebspyctively;t he invention. Exanple 4
provi des the synthesis of an active ester of Cy5**.
Exanpl e 5 provides the conjugation of cyani ne dyes of
the invention peptj des (cMBP. peptide and control).

F@F@o%dzﬁ@qdoﬁ A A¥1 é?ﬁ}mngﬁ vigws Af ge%?@ﬁlﬁrarnﬁﬁé’)eé fuel

Vi d met hod of determ nation of the affinity of

m?{?gmge‘ga?‘(%es to cMet in vitro. The results show that
the binding is selective, even when an opti cal

reporter imaging noiety (a cyanine dye) is attached.

Figwen®liea veptical axiimb sabatorabviewhef the cartwoettesof Figuods 1 and 2;
Conpounds 5 and 7 in an ani mal nodel of cancer.

Superior tumour : background ratios were seen with

Conpoynd 5 er eas. ound 7 (negati traol),.di

Figg Rt B oHAAte Bliah SER R o S st Bt mdaifted fuel
labd-ons. Conventional single letter or 3-letter

mam ng\“ﬁ% abbrevi ati ons are used. Acm

Acet am donet hyl ACN (or MeCN): Acetonitrile Boc: er

- Butyl oxycarbonyl DCM D chl or onet hane DMF: )
Figureotl Ayist arpeispersiveveew bf refwherupmbrieetnpt carburettor in

9- F|l uor enyl pet.hoxycar bo yL HBTU. O Benzotrijazol -
acpolante Rth R DO E Gl BB P HBFE SEE RIS ophosphat e

HPLC. Hi gh performance |iquid chromatography HSPyU

O (N-succinimdyl)-N,NNN"',N"'-tetranethyl eneuroni um
Figaraf 1 woarnphiab pdvtionalNiSw ofhthe icaryurstieico fiiguete 1 0f\vd

-Met hyl nmor phol i ne NMP:  1- Met hyl - 2- pyrrol i di none Pbf:

2,2,4,6, 7- Pent anet hyl di hydr obenzof uran- 5-sul f onyl

PBS: hat e- buf f.ered. sal i . -
Figure lf E]sog e%pgct?\ye VIGe\rNeof the rgtrzl?y carriage seen in Figure 10.



tBu: t-butyl TFA: Trifluoroacetic acid TIS:
Triisopropylsilane Trt: Trityl CARBURETTORS The present

WO pAp8N#39%h rel ates to carburettors for two-strRRKEGEBAWS/001766
nore particularly, four-stroke internal conbustion
engi nes and is concerned with that type of carburettor
whi ch includes a primary dé passage, an adjustable
throttle valve situated within the primary air passage
and a fuel supply nozzle communicating with the

Referriag yistly toadiigiyes ahdocdnndbe carburetior Uelingludes janjody 2
l.ve f ing th t of  fuel disch

ASliBE grPrima s Presade 3w gt boand a7 BOREFTF . Thgibody 2

QBRI RS0l (Shedt PR KL PR Aange

andl€d)al @ngiife inléll mdpifeld flganDabeshavieviegdlange 4. A throttle

cooperating with an orifice which constitutes the fuel
vaup Blof busterfly typrhis arsdngednedlg priofary airepashagey 89.vdhe dody 2

[ ngeﬁentlg a relatively |aong, .slender caq onené_‘,r whi ¢
al5q defifpio? PERPREATYAIEPAgIAEe el VAHER FOMuAITIFRICY, PHilly a secondary

. n e ' r i t r il d

R B SR DR D i 92

cHa@¢Hér 22NRBbmPho deéPA ARl hRsterih S Fhlvie Ty wilielY WA R described in
reliable, accurate and repeatable control of the

ddtaib lbebiw, and comematicatds iz pewedhasfages Zpeath dredinlet of a fuel
inhfeirnedi ate speed seéti ngs.of  the engine and it is

supplihBOEHa 12 8a thie elflet ohwhich & dipeted infoy thenpramany airgpassage

lé hi s because even very small |ateral novenents in the :
unsupported end of the valve need can lead to quite -
| arge variations in the pattern and volune of the fuel
flow, particularly at |ow engine speeds. This can

As showh inrFigaredsatA and 4B, tHeefual nidterdhg valvieocaniksts bbiani suter
an increase in fuel consunption and in pollutant =

slegvieser dike dAd longifudinally |slidgblyt acoegimedatgd retthis which is a

arti ar when idli,;ng., It is,also desirable.in nmas
vl bt o wale Petraiesdf ke inovBadn roysrbiel dindion by 3 Pate
F aeter et i | L i o o
166 B2 BE HogerfbRd eI Pl HRETR 22 defRiah oCflcl Gt ek at
itsdleavereridnehibh Editunycdtes wali aduélhialé XE atitd 160t ehdhvia a

of the valve needles precisely identical. Furthernore,
nanmregirgeralvyeo3@ndisevalvawitl paewans gny beck8ow efrfaef ard will thus

rofieG e ST af s RS Gl GalBvap M fRucA Opeand
iR 0 o hiifn ARARAELCER ORI eiht "R ided ) et 3 of

thé eléevé 83 i anutbet PO 3K PTRE iviRefRdB N{sNer drdhl &s&eshkdbtion
It is therefore an object of the present invention to

over ¢h¢ dpper partionr ef itsrlengthcindersain slsdinp endusibstampially sealed
be controflﬁ:ed in a re ?ccurate, rel i abl e,

congast auth s mtemal & ot tenslesve. | Haweevers gty thedpwer end of

et of . | NV I oyi.de car et tor i ch

QB e O B0 R Sy SREL Y5 34l 6w

av)SpraktedSive BAI t_h%lﬂd%‘}ﬂ\?iaﬂ‘l)fl dfacHes Af&bﬂﬁn@@'e%ﬁllﬁnc%fle valve
the engine. It is a still Turther object of the

rod my enthie positmnshownm Bignaesth pthieautien 394is comphaelfyusscured
supply.is adjustable in a manner which is di rectlg@

by tae sheface ot theerodpndthsrriisdio semmuaication hetyeer thenfugl space

' [ t | i.abl t d |
AR ReHALPaE; Se Beh P hGisr &R Fo dBiEhreG e Hovteyer,
o R 0 45 TP it g el e B b
nmetering valve and the throttle valve which wll
ensure that the supply of air and fuel is

appropriately matched but which is sinple and reliable
and
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econom cal to manufacture. According to the present

invention a carburettor of the type referred to above
WO 2008n#¥att eri sed in that the fuel netering vaPGEGB2008/001766

conprises an el ongate sl eeve novably accommodati ng an

el ongate val ve nenber, that the sl eeve and the valve

menber define a fuel inletl7space, that a fuel inlet

communi cates with the fuel inlet space, that a fuel

outl et passes through the wall of the sleeve and . )
sestipnalnareatad sheired wnﬁempm thas tpp Ifyehsnace evdheompumicate with

n of ,the outer sgrface of the valve nenber, i S

el @0t B RPpEs Pb RRERBERYFY HEUASIE TEh A BBt of
Fu! 9103 BRUGERUAD ohet 3ONGWAFAPUR! REPHIRICCRS b PHEERRSRcly

e fue et space and the outlet varies

inpreagé.e THevddtyildke e o fatherstitawayapéttidnno fhtheumlve rod may be
val ue. Thus in the carburettor in accordance with the

contegedtto ianhieneiany desived celatrenship batw¢ancthe posyramnef the valve
val ve of, needl e valve . type is replaced by a slide

ro@zﬂ’\ﬁé@é‘i‘%i“?@??@”ﬁ%ﬁﬂ%%grﬁfee val ve nenber slidably
received within an el ongate sl eeve or tube. The sl eeve
may be a separate conponent or it may be connected to

InOthefgtefaraddl EmbeainaéntPeHe! valle dnéb&eB3 GRERANEASarBNWithRY the
thus constitute a block or the like in which an

sledvendit thohgh et will dpeappreaated thet gdcamld @ldvemaivedn rotation or
formed. The sleeve defines a fuel inlet space at one,

bothdinearly B4R FYGlRBT e VAR ie Als0. e i Speféqn in

thlg” B M S RAERT CiE (o opsy ' heE pE e aE teast
thEYeAESiy { ethel WitviVildmir rbifing! WRNE: thENGedt@! RI RARaway

I's profiled or relieved on one of its side surfaces
partipnsketanminggh enguiatly ontisatigned nwithe tiesriadiete3fl., The ofsk is

the side surfaces of the valve nmenber is relieved or
eliinatadaip the spedifisdiembadimenthaver & Figure ddsimwhichhe valve

mEBRAr i Proyossh ot ) ok ELoeRls PRV CRT Y T e G mpRRate to the

outfé %9@&:}2{0 e}&ﬁbn@ﬁs %@Xﬁlﬁ‘i’tﬁo{ﬁc nﬁj ﬁ?%%‘?% ('t)ﬁrﬁggﬁ lide wall of

wthint eeve, area n t ween
the hdedweeB2i ettends patoettengrddve aditael ewphgesvits two side walls.
progressively, thereby varying the amount of fuel
Rotation afbe valve megmbdraetative do. thgsdeavg is shexefonsr prgsiontod by
rel ‘%i%él%l massi ve conpared to a sl ender conventi onal
thg gp éd e and this fact coupled with the fact that
the val ve nenber will be supported over at |east part
of its length by engagenent with the interior of the
Ingthe @¥ebotlifhesit ofFidureae thy uppyreoitish iofghéemibaia$ surface of the
provided within the sleeve neans that |ateral novenent
slegvet 3i2 iy ah whidmegrisealed adoatdct evith thé@ppbsesd suiface of the valve
elfggectivel‘ﬁ,prev,ent ed. and thus that the qulgntit of .
meGEET FEEIh st HBE RFTIRRETY, 4P\ Faproent drtage) el fued ip the

ur R ARG df oy ok Rt A i) DR B e
selctiodraiuhy O nfiRS BérSheFD A indFeR hat e dcalePiroBRd the outlet

machi ned very accurately and répeatably, whereby the
3% hadacther imodidedofenbddanget rafnibeguref SiBgs thepnadive esdeeve 32
carburettors may be substantially identical. The .
acgammodadess Bapealre manbysrop| aldossing ths eutlgtndd and a semi-
al,venenber nmay be.varied,as desired,to produ t-he
cy§HFEE Rkss B whtely B, S iRt S R KRS P alve
t ' i h I
e a3 | has ol ket Hoch 4t Gy I GAESIRAES Fomote
shape of the valve nenber may have a variety of
di fferent shapes and may thus be, for instance,
rectangular or elliptical. It is, however, preferred
that they are of circular cross-section. It is
preferred that the carburettor includes a non-return
val ve situated between



the fuel inlet and the fuel inlet space. This valve

w Il prevent any backfl ow of fuel and m nim se the
W@RF08a34598F pressure transients on the rate of PCEGBRI08A01766

t hrough the val ve, thereby substantially alleviating

or elimnating one of the problens which is common

with carburettors of needll8 val ve type. As nentioned

above, the valve nenber may be arranged to nove

linearly within the sleeve. Alternativel g or
framathei mtlgl B andithiseigeess 1aeeixpsya Prejschen 40iconpegtad te @ block

i, B Bofufiici 76 % ALV stuth bR of RS G isghfae of
regﬁieﬂg é@iteﬁﬁr ¥ndithhé r‘ﬁgﬁseftﬁ g?iﬁ% Rletifert(® ﬂfeoﬂgﬁﬁ dhSeen in

esir variation in flow characteriSti'cs as
Fighee 9alThe vatvd afemiser[@3ogrthas nueobylyresdiadd fidm ratting but is
preferred, the valve nenber is of circular .
urged drfosealing pontapiewithyhe sealis0 bystheaesibianbrrel eationi 44i n
a circular or at least part-circular section space
within the sleeve, there is at |least theoretically the
ci . . : . e O A '
I 132 Sl bR EmbBBANES! BE EIBREICoUR] SULY ik 08 is
agiin pRsvided wethnegiide 48046 @xtendinigs allengitudifidll grobve formed
~alignment with the fuel outlet and the Tlow )
inchaamakc isem shding eigagementwith wetal b imawlechaheyoutlet 39 is
altered. It is.therefaore preferred that the yalv
foRmfthert hsaien] &8 it BrdEi Al h@ra‘rgoﬁwsseﬁa%tpﬁapw%has that sold by
t] C | r e 0
VASHR R FESRICPE BRER, SHGaRuBRE B a0 e g more
mhESRESY Wikich Rfe BHRRURL to thelferrBiiRbAENEdalvBahertBer 33 and thus
| ocating neans on the val ve nenber constitutes a
urge dhw sead Xd0emd ngntatbwythathe lvahat meartier 38, thegeby eghdncamgl the
.that the sleeve carries a projectiagn ext endilg%*i nto

infegrily piobgescalrneiégapvelyi My graseial ahthepelett may fegtain
mgp e ARt e r PRI Bk O eI R vl b

arranged to produce a predeterm ned relative

rotational novement which will occur as the
Figoreg3 A stionalthathe secdndacy airpassegel 1B inclwsles\vevidlvé heranged to

groove W || be not |inear but sonmewhat helical. It is
clese prograssivgbsay tisl thratHgtval e 8 opaat Iodis ease, therthrettle valve

. to leak fromthe fuel. inlet space, between the opppsed
ingflide dogensial oty ottt 4l nouBRohIE &F alk, pagpet e passes.
¢ I3t <Al | t L1}
WHEREDRE BRI e ekl pSifon I pREuC 12 LoAGHANK par
ofcthesietodary it pessuge.v Elomesae] as devalvat8 bpeds)the passage 42

sliding seal wth the internal surface of the sleeve
begonies angneagiogly masadigned svitle the hdjagenteportiony eff \the phssage 30
i.nternal surface of the sleeve.ma ave a raised
angd s SROGERUHG HhreIfEn G IR ST, 8rcpiaTeen thiquehihepassage
e O e t:he ¢ t1 p1, i L.h: whi
13, e A6 8 e iR or i 36 p F B bt 4R pifige 13
will Bk Rldsedodnd A6 sebohdaytdietwilnBowhiSo®ancpadsife 13 to the
integrity of the seal. In a further alternative, the
nogizlee?fe rhis wihtesillt in apaiacicage methzerichuiess bf theef fued/airamixture

recess in ich the valve nepber ig partially. .. .
at Jugh eRsng g;‘déﬂaltf‘&lhélo& parr et men&bfoof{ fieltintastign and

wopRRELid sl SR LI ol e S AP BLGE 1

the val ve nenber is of nagnetic material, preferably
ferro-nmagnetic material, whereby the seal between the
val ve nenber and the sealing nmenber is enhanced by
magnetic attraction. Alternatively, the sealing nenber
may contain ferro-nmagnetic particles and the sl eeve
may contain a magnet which attracts the sealing nenber
towards the val ve nmenber, thereby enhancing the sea
between them In a further alternative, the valve

B T - r L, . o s o o e s o o o
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menber and the val ve nenber, whereby the attractive

force between the magnet(s) and the val ve nenber acts
W BREI3kal i ng nenber to enhance the seal bet MEEGBR08/001766

and the val ve nenber. Carburettors are usually used to

di spense conventional gasoline but other fuels are

used for internal conbustii® engi nes, such as

paraffin, which are conbusted at a different fuel/air

ratio. A carburettor in accordance with the invention
suffigientlye rapad vier ersire oapi gotrainmentt and agporsatignuef the fuel

ratio re i ng the,yal ve nmenber and replacing it
dWa]?aﬁgﬁg Pflgﬁil?ﬁ g%ﬁl?/ggnenber whose profiling is
different. However, it is also possible for the valve

menber to have two or nore differently profiled

Hoegiver st Brledirhblerfentheas &abe akmallsflowadsd ssusridie e agelealunder
that is then required to convert the carburettor to be

highi load Iconflstons andgthis & asitevagein the ¢enstmigtion mifléigure 3A by
ved and rotated throu

R B VUP aBbd S UHHaBenons B reries B3 ot (e g raip the
e, HARIFR°RE e Secblibyl BissalE! 13" byndssffRY o Yive

condtined Byahe ERAfe 4diofitles aRbttle vihiivglg. at the sane tinme,

e.g. two different fuels or conventional gasoline and
| ubricating oil for a two-stroke engine or the sane

liquid at two differen oints. The carburettor in )
A&c’@g‘?fa%fﬁée ApeVe, t the meﬁWofﬁtWaweb? e\é?d?qdy%éﬁ’i‘ﬁﬁ‘é‘r desgjred

t 0. di spense_t-wo |1 quids siqul taneously Lovi din
bR R3; mifEn U IS, TR BB Lt PAT ot irdipend to
miRinfimCRABES A IR Whifhe! ©TRE Ghinifuth Ghid &th BQ'dJ%_r}Dﬁow rate

the val ve nenber and providing two or evén nore i'nlets
costespbndimgntaniidlaige speédd of ebpeniginee iHibwevapatées anhd phactical

communicate in turn with respective profiled rgggons

matter didfigult (@ reliabhe and preeisalp pnirala dewirate off fuek Flewt through
regi ons .af .t he val,ve nenber wl be diffe t .and.thus
a AR i aCar B sTHE Sk e Tefes Sl P Bigh ¥Beed
- i At | i -
APPSR BRI el A SRR RhdiES fer
fuel niderimg hlel ag idfing haetedihy aalvesybehichldlsd bempmaiiesteedvith

enbodi ment of the invention, the carburettor includes
thg primaryeair passhgerandis adaptesl tosuppbnthieysmall amountgof fuel that is

net eri.ng. yal ve, for tering the snall  amounts. of e
 reBiRa o il i et coudh & AOmitp oy shovr Ay g . rom

r‘ . .
bk ety T BBl ) ¥8o0 onh oA 5 Mol i 4
mhg begebh) anidliat aifpaysagt 1BMeohhbhivdtdsiwih teé alriiAfettiQ at a
precise control of the nmetered fuel amount at idling
paspasdwhichasalownstrepor ef therasljdcentiedge of theghfattie vahat8,iwhen
ry difficult taq achieve precise falibration of a

.ls ve
ity %}%SF?@E@ lyrrdosed bt 15mpstream of the yetile valve Athes it is,@pen to

f f i.del ' . f. flow.rates...Thus .t he
on, b e STt ARG oAb RS B 4§31 loty
orf¥ided NeThe Qlin @b pabsdodel3 b eBnirbRasIB By Bchss OPSH 8djubdble

at full load but only a very low flow rate when the
needly vave st5i dThegnanduelhmstelrimggenl de i errengesl tonbé¢ kebdtarmmlly

rates makes it in practice very difficult to calibrate
clpsed whew theenging i \dlipge A this Wmgthg thyettle valvg 8 will be in the

skt ghtl hat.. { 5.t O dugd, ng 414l i,ng _oper ati gn -
ittt I i Buehadute 1 B8 B AR SRR et he iding
ait PRs8EO1 9 Wil lbddedidorld dousub¥Bintial %-ﬁﬁh&ﬁ%erﬁ'}ﬁeésﬁ e. Air

idlrng and very slow speed operation and the other for

hi gher speed/| oad operation. If the two fuel netering

val ves are provided in parallel, it is preferred that

the main fuel netering valve is closed during idling

operation of the engi ne whereby all the necessary fue

is supplied by the idling

g




nmetering valve. In order to increase the engine | oad
and speed, fuel flow through the main fuel netering
W@ 2008845933 commenced and it is in practice i muaPEF/GBROOBNI1766

the small flowrate through the idling netering valve
continues since this is in practice only a very smal
fraction of the flow rate 2through the main netering

val ve. |f, homever the two fuel netering valves are

|n series, i's of course necessary for the_ pai

fusljang g @@“ﬂbll}t@ B¢ ARassagesin & pgroung se%f&ielat fog)igling

even durln n
O%ﬁf%’F 15y of 3R chBinier e WErcHo sy of ey P B adpu G may be
cORPARY 9@ gﬁ ??edi@él? Wtaﬁa UstRgV eV Bebdle SWADe 45, Wthh is only
t hat subst rally” all ntrol of the fuel fl
reqairedits petdnétcd eclatiyelytsenaltl karry ofeflewi ragesv alWlen the throttle 1s
ei ther case, the range of fuel flow rates through the
OIPQ!IGFin@h%ﬁtaém ifue] Metering yalve| will peeip begin|to pegmit thesflow of

fore a telativ Iy tgr to calibr te th
ﬁ\?ﬂ 806, igert alGe of FBLroRs Br pisver, Sevest the
Iy
ARURARRS eHATYBO AL o PG PP e peinclloy P@ﬁeﬁﬁed to
th%hﬁ)wn‘ﬂtlfeﬁﬂl omd ef il pyahye 1338 dearasenind ek flow SLfirdiand air
fuel netering valve and in this event the fuel inlet
thosughh éhd wabsaget £37 rigopsiltoea mgyy downvalucawdichi tih insignificant
fuel inl val ve seat and the val ve nmenber
cospbared % o TRRiBratieh DeroerRal-car ry a further valve
menber which cooperates with the val ve seat and
constitutes with it the further fuel metering val ve.
InTtheSmbdifeeds 8mbediméntaddNE M FgurelE MBiidlihg Qhet@ﬁhgr\"dme is
valve and the idling fuel netering valve and it wl|
incowpoedtod en e valve sxanberf afr the meainduel heteringetadvd. nhn this case,

valye to remain slightly open during idl.i operatio
thgvalyemenicr &3 lﬁﬁwéﬂﬁw%@ﬁ%ﬂmwdé%dmmeﬁ? ¥ eRdle 54,

a GFRELo (hbis Sudpib okt Rt Ta BN bl f boB00Re0L ¥ o

cOTRAboAGMBIEr&R! thighdbh the hﬁtdrmreéf ﬁﬁaeﬁvenﬂemkh s8 that the
further space within the valve nenber, the further

relgtaeeaxianpuositianst ofithe wial e member |3r3gamiu¢dle¢ needle 5 @t deadily
surface of the valve nmenber, the idling outlet bein

adjustablei {Fhsndetitadhe ifuclcigighsprens & sonptititesevalye seat ?@, with

he carb ret
whiB e RaIVe Sl b4 SoSRERS TR vhsgBrmfet 37 is pevinprofiled
I n e
of ¥, PHRL UlE b S%W?ﬁﬁs e P a1 JPaNee the
desjred sarying dhicl flewerag aethel valve npmbar3ie mbatéd hially within
position of the further valve nenber is adjustable
thWSqu:vc SSput ittipagaia rn@trainefé ifxeen mefatien bycengagemepephiguide

4 m 3, %%latufd% ol g%&g‘f%t tlgrwg gﬂ%o géqa}{?é%?facph Sﬁhgn CeI gr?g'%e is
op&%% le%%ﬂ' e%al@efﬂiéﬁ%gf 3BUgll %tn? hd 90¥1ﬁ Keshogvn in

seri nmetering val ve
Flgﬁrevatti@ Whichog Istg;rl ettVitumed el s pslhmrﬂ@dhutﬂ@w&ﬁmugh
at ot her speeds hus this further fuel netering val ve,
thevoutliat B% apdethe rabveneddle ddad sppetd wath ofayt froni thed valve seat

Styc ORneR 4t eagine; fonak PPFAGNEs 1 UAIAE TRRHVEDAacvih penisy the
pog idt @ﬁioJVH 1%8?&31?@%’1 fPhich b abhft Iks %P&s@gﬁiy tﬁe valve

e engine o Whi Ch OcCur Cover |

m@ﬁﬁb@ﬂSB gﬂ@agh hed g Aét %m@ango@berahdw&hec Ralvidisead 8% is
that thé mxture is in fact too’l ean. is of course
necessary for the carburettor to |nclude some
mechani sm which wll nove the val ve nenber of the fue
nmetering valve in synchronismw th the novenent of the
throttling valve so that the rates of supply of fue
and air are appropriately matched to one another. In
one enbodlnent the carburettor |ncludes a rotary
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connected to the throttle valve to nove it between
open and cl osed positions and is connected also to a
WQ208i1#g&3 t o nove it, the carriage carrying atPCE&B2008/001766
one el ongate inclined ranp, which extends in the
direction of novenent of the carriage and which is
engaged by a follower condcted to the val ve nenber,
whereby rotation of the input shaft results in
novenent. of the throttle valve and_in novenent of the

C@allalleﬁeel@jebl_aﬁlaed mztth valye ngedlygate H&wl ,Veiivhhé’#‘ébyt:]lﬁ Heangine is
. - . t t t 1

iy, $ Souf i TYEe JA AR HT rird ot £50s RoBirohbF wbfBY the
vaIDE I dRNEB RbaPby the ValvESde@MEsl ms%ﬂ%ﬂ%r@ﬁl@ﬁ?orﬁﬂén of the

the present invention is novel inits o right a
extetior Off rthe apive amimissr 33 tih ot siiaped ahhe ks ftkatvahves meinber 33
the invention referred to above. Thus in accordance
may ehdawnivardlys thes preatoforommaninagionhetvaer the spacea3S and the
car ettor i.ngluding a pri Yy .aLr passage, a '
oufit 4 Bere*esividw dcerensry Bnd W hilstclie, BERA 1ok s pesdle 54
. e C I . .
infdl DA B0 indfercs on MERC! (B¢ T, PEEVERLE Y B iMife spoed
rafigé 4§ iapprosehed, iR shapeyonthd hdlevamupdrtioh éfuge surface of the
di scharged through the nozzle and a rotary input shaft
valw¢ oteniberds apchethat thenare ofi senmathicatiembetmgien ¢he pease 35 and

contyrol. pnenber and i.s,,connected tothe thrqttle valv
the PSS9 sayatHEEHnERRY, caRaiaal GodadeRsshet dearepss yet further.

HSQ@(’&C LE ghﬁg&)ihpist H:%hécﬂ Ghé YR, n%éaﬁ)f!t'lﬁ4 S&gﬁﬁs f.osinﬁu%gce the
connéecte a carriage’to nove it, e carriage

fIORT fave RBrovighl BRSValvBescat FHatRuiG! dQemeatn hBi ddwnward
extends in the direction of novenent of the carriage

dizgetiontifdhe ivalvengagber By, and thusaley theoratee nectle 641 hell result

e B o B oyt aeavoubal ey the vl

f th i ng .t f the el t .
el SE TRl B AT RS P oS afbx bARaisPOR%e prsgisely
by ﬁ[jggtnl%gtﬁqﬂstiﬁ@{r@f AR alendddtd 5A%YiHih e ValvY Sndmbdiiis

noved a I's preferred that the carriage carries
one or nore parallel tracks, the carriage being
connected tQ one or nore support nenbers which . bear

A afjuthest medifed t embodiments in vivbicdibthe hidlingr metgring svalve is
. i d L : isS th f . .
infaRPRIRL T TR F R dnempY: b HkeBebmitiel HEHBE ANagS By in
b HChpW | t i o of Fto:
FAeOR DB TSR e 5 RS S
actomimddaites Withkagea valvefmember Bbteedlet 340end the position of this

Conveniently, the shaft carries a lever bearing a
vaprepneedleowithwhitet vialver sremiberd33 ris sagain adiistable |yt means of
t he carriage., The i t shaft nust al so be coupled to .
copRErAfiRg SIS Rt Totibeec: OWRVEY ﬁew@wr@m% Withhwhich

.er . |
RIS, PR Aabet T olfirallF e Rled Btin I b i
Situfaddd dbsvel thieOkdlV € sl SEwithirt AV E dndAbéhes ¢k ni'q[aﬁf space
by a further |ost notion |inkage, which converts the
conimusicatg ivdth ef outlet 6aiin itheeidenwall rodtthe ivahal mamben33. In

of the thrott]ng valve. ] n one enbodinent, the .
noelaluai Pagréﬂpﬂcqu&b%@nsm as wae 1B rigurechA, ﬂ@i Putted 66aigpsdosed

val i whiichel nn d tao the,valy
o Bt S, e M B s SRSECEZ ek 130 et
flow RRASpRd tIR vaBRP @6h4tUBLdNBY | 1HRdsEADE -dnd FBlve mgmber 54.
alternative enbodi nent, the carriage is connected to

the rotary input shaft to rotate with it and the

el ongate ranp is of part-circular shape. This

enbodi nent has the advantage of sinplicity in that the
| ost notion |linkages are no | onger necessary. As the
carriage noves in rotation in synchronismwth the
rotary input shaft, the part-circular ranp wll nove

o N a I



| ength of the val ve nenber, thereby noving the val ve
menber axially. As described above, the invention
WO 2008116¥73 0 many different types of carburett oPCT/GB2008/001766
including those with only a single air passage. It is,
however, particularly applicable to carburettors of
the type including a seco2ary air passage with an
inlet and with an outlet to the prinmary air passage
between the throttling valve and its outlet, the L
Homexegerban Wi Helveumembest 33 jmovese dopawardls intoxghe idling
w.th the air f.low n ough t condar.y, ai r .passage
e eBiig s Fignrn OH, M s RF 5 ERRER st Toaitey ST the
ti . ¢ .
ORI PO HRIBERT PO (Al IO BRI I bl el AT valve
54565 ad theiae hhrodighahs outletshbGaihd BO. drle: tvs eastag valvé®are

97/ 48897. The fact that the fuel supply nozzlie )
effentivighy smparallgl im thipemhadiment and the swar duelomataringavalve is

of the throttl l.ve rather .than,.upstreamof. it, as
thPtetbil aresaed iz be Rt elofed frihd ek SpErfign v iich méins that

Y 8 S0 BRSO A e
vdlbe Sihed both thel ive Rasthb&rubAahd thé vaRR! deat B60Mbl e with the

openi ngs, i.e. when the engine is running at | ow speed
vajve imiimbay. 33T gy eingerit wf dhe vaklve tthemben3 3 Heepnetssaule in relative
whi ch prevails upstreamof the thrott]le valve, whic
mpge%?&ﬁﬂwéwsge?mgsr 5t BSpYadY¢ geatr and gis; meansofhat the
Wfher ' i
B B AL Pl el S Rea LIRS g cors
bd QW IRRA BF aS@&9Rd VAlué By RAREHg RRAohgREdRA] ipdsition of the
further pronoted by the flow of "air through the
valee nreteber 5di withmsthe yalwehinembet 38 dywiotdtirtghie. f uel before
it enters the primary air passage, thereby begi nning
the vaporisation process earlier than normal. The

result of the npr aptd;and efficient vapori,satjaon of
The; Bichaftisnt 5, SRich R uihs bR ls BRGE fid, BiaGoned
1| e 11S S f
WAL Rout DR U OAD R Blet ety E e 1o 2 andL8,  The upper
sustaoplof thezzrleurettot valeResawiouparallel elongagssigie rails 60, slidably

conmuni cating with the outlet of the fuel netering.
suppprted an wihighutsea slide cqarpages 48e bonsaurthe aails gndi qariage are

o P35 s S8 S e B a0 e

it T |
kPSR, AL SERSERE T08 Gl PUOBLIACEEl et 12

prefer y inclu
Rigidlg sdn@eetednst theahafni ¢ aTTENECAne S IWMdePeridifig from the free
secondary_ air passa%§¢and whose downstreamend
ensopfwhiahatses peg 108, tlv iy tpsptvedaner sloh@4pndahe siaomagst 18. It
bore of nst.ant crQss-sectjpnal area neans }hat
wiil B APk aked THAL thnpes, 62 3BEIL O Agh avh [s6 TeRtay [jleage and
i i | of .t ) .
CEEad S DP B 11 DB Rl BSF bl gton.of e gamisee
185 afspd ey ralls’ 602STRES $Hagt RO HREHe MOHRASARESS ditends

an alternative enbodi ment, a nozzle unit defining a
thjatghathe nppet wallroff the eartmursttouamtiismdrhrotatably comtectesl to one

oqééeﬁ%passaggi Ia,practice, this wll necessitate the
engi ofa levep ity dlorpsd dn dhe Bepeipurtacg of thelgyer d4iipe longitudinal
revi.ou odi_pent . a onge .t hjy. assage haspeen
sIgt o B9 R SHagT 8 i QUSRS TRE e sof the
slides 88 réfhoterBm theaRfbtfl€SRAMAY ib Eimaﬂw EQhectdd & tifeldarriage
again result in the crosssectional area of the
conmuni cati on between the secondary air passage and
the primary air passage being precisely predeterm ned
and thus not subject to tolerances or mnor variations

in the manufacturing procedure. In order to prevent an
excessively | ow sub-at nospheric pressure being forned



in the secondary air passage when the engine is
idling, it is preferred that the m ni num
WQrWEA4¥arti onal area of the secondary air pasBElyE&Baa8001766
its entirelength is greater than the cross-sectiona
area of the bore of constant crosssectional area. This
wWill result in a substanti28l proportion of the
pressure gradi ent between the fuel outlet of the fuel
netering val ve and the &éjnary air passage occurring
iP.a

18 by\imeanst plea paveinpiar 40 e lothéF pndstidee §a:g>@§t1tute a further

lofiBoBgY ikaes ST TR EmBY et eP R e I SlaniifRe rails
60 RGi1e P ith SrotdHdnN@f P es}fi ghab' bsd Ahut R 5?&9{?@%&'3’ clo&mg

air passage are particularly pronounced at

mépemdndf theehende nalveecause of the substantially
i nproved vaporisation of the fuel. However, at high
engine speeds, there is a substantial air flow through

Ubrgnin, B e e eagagary o ShissehpuallrLy BT theppper
u[rrpd%e'n of drcoP e plshika 4 hw §oqna9hatn§{ﬁ%|:a 3 ncd

ow | evel under hi gl ne | oads. ote
rafipOsh nSMuzil@d %'bbm: lad pf’oﬁléd trhg \/\,{E,SM Qs’ldﬁ leYorddate RaR@aAYsIder
i nclu a controll abl e val ve, ch may be operated

T prey eg@p@iﬁ@m one sidstafrwhithiis awpller 24 msltmgtdwhelpmﬂbﬂ ramp
troll

7&&@55% 3% w 3%13 SRB kgt a6, i Ao mgRT et} iarguEh pbich

thB 3R ?F%ﬁﬁltl é}én aé I{)glv éno sI alkﬂeeve%f% X‘f nlll?er 33

conhec VE an arranged
anidl @ﬁﬁﬁ&%' Eﬁk@/ p@ rge cbnﬁes&éd Qopéthee mmﬁhatmlﬁuv@avémal
that as the engine |oad increases the air flowrate
movementhistprevasedndbesidd of fressage holddr Foots d ptamaasmrfade n
the sane rate and_ may i ndeed even decrease or
sligagengagsment with berdpposed parallel susface offbe otlm.vgeb 72. This
feat ure to be 0,ca ett
g engimeit P it BE SRERIAERT  Be vGEhaleF gt Smoves
alske}HeWwebd ype referred to above and thus accordlng to
a further aspect of the present invention, a
carburettor including a primary air passage, an
adj ustable throttle valve situated within the prina
Inzyse, heston g‘éf thg cpsbwstiar }s @n\fer@xbbya@@owrtqr ligh (mcm %waédand

wi th an ou the air en the
spiines(Eihe Hkisbtwf ate et hiitch B8RS Rl TiCrogT and
th&Walld RBder 178 45 Ered B aﬁ%k dBwiRFartd Eu&ﬁ‘?hé’?l' thel otk 78 is
t hroug e 'seconda ry alrpassage ore mXing W
miéineiged if tahegwith thd arfap (7RI Fhetinpupshaftde ik Sonnected to the
characterised in that the secondary air passage
engingl spresl goniool mﬂmbml dymigaNye thatsipsed sgavermuryof@ stationary
ed t t he t e valve.and arranged to cl ose

|
engPgdbe pgerigratsr Rae! OhAB eH Gty & e G- ICh it TRgvement of

. _ i

SPAE CaaTRRA i Rt Y R0 48 ARTTA e

enihife ik aPerdtiMPECRNIRCPRSH, thetgoRBich 6PHel EitfilSe P8 affshown
he secondary air passage, when the throttle valve is

in fupsteadtand 6 4. Asowdtbe abanr, dhy ralkert8eistihcontace withl the lowest
op ene? ﬁhe radi al a sagﬁ becones:ghogre35|vel
Porsiam of dhe damp: 1 @ﬂ they Jva SenERer i onis @ its hewWekqnsitiany as

el.y rottl s. the.a

Sh?*”évbﬁ?ﬁé h‘eﬁéﬁ?’é ’on ?Sﬂé%&%\lgrggp Vars ésnﬁlemtlally
cldsedpaid ﬁfalllraéﬂeiﬁ I HfédS

uses the shaft o? ?ﬁggfhrof&ngggﬁggﬁ$?ggﬁﬁﬁgéﬁgﬁ; Inthw

a throttle valve for the secondary air passage.

Further features and details of the invention will be

apparent fromthe foll owi ng description of certain

speci fic enbodi nents, which is given by way of exanple

only with reference to the acconpanying draw ngs, in

mhich Flgure lis a front perspectlve view of a
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invention; Figure 2 is a rear perspective view of the

carburettor of Figure 1; Figure 3Ais a scrap
WQRMWEN#&At i ¢ cross-sectional view of the car bREEGB08/001766

of Figures 1 and 2; Figure 3Bis a viewsimlar to

Fi gure 3A showi ng an optional feature;Figures 4A and

4B are sectional views of 24he fuel netering valve in

the closed and partially open positions, respectively;

c&éﬁﬁéﬁﬁﬁ‘%ﬁ&&}?%@éi%L?v%%t%a'ngﬁy e odl fbgispeed control
m%@‘fb%# wﬂ?%%;{ E egﬁj Errgtaéf gtef t??\f\r(%ﬁié%n Ill'lﬁ)glt\?h?@ 2ng rotated

arfd €H§ %ﬁusﬁ:@\ thé %aﬁﬁﬁk&@ 2 @n(Wee)ﬂ%ngfthE ReidE QQllQ%Ot h?hls in turn
carburettor of Figures 1 and 2 ow ng the positions

capises the theotilo valveoSrpmbe notateat by tlghlosbationditikage 160268 to the

. and e\ghen the engine is idling, respectively; Figures
Infegmeggate nPOSHEOH, o an Ewrﬁ ofBl  vikswgoler y7e?t rgoves to an

infifii<aks PaSion QL Taniy 74 ol tay altE et 32 oo mayd up to
f'lﬂ%ﬁﬁédl&teaﬂgs@ion':'tﬂéféﬁf ﬁ‘e?gﬁqglggg BF a%l'nﬁlmts ot fhlgf‘ % be

views of a Still furthe metering va

admigtedenfdthespdmaey ajrepdssyge of ehre Oﬁrb&rétwrt hEthe speed control
enbodi nent of carburettor in accordance with the

mpmbéms v meved: fuethgp prethedglid pad/speadepisitiony the inputirgember
G ) L LS B
mclalghfé%g? ahdC6C! Tﬁﬁgﬂfo%eﬂ?%nﬁ?{ %raﬁl'i | nc(1 tSHhe ¢ pul Vﬁlve 8,

ures 1 to e carburet udes” a
whiehiiginigveal mheseﬂuu ®en mﬁ@lﬂ&aslzﬂs&\ﬂsééh ﬁﬂFigﬂr@ts 6Tﬁe Joller
an outlet 11. The body 2 is adapted to be connected to

78am0a¢$ tactheatap of it e 7erw>lmch roswlis inithe aalveangmbér A% deing
n en ne lnb thmanlfold agai n pot shovvn) via a

m?Y @%Wa IWtq 15 bighest Rogiten.@sseenin Figures 4Bynd 16
arranged in the primary air passage 19. The body 2
al so defines a secondary air passage 13, which

THOmGU{Titbé BB odinidht df TRFRIEREYsHOWEIn F%u?ébdl(y\’ﬁ?ii Gs sippilar to
downstream end 24 communi cates with a chanber 22. The

the lpmebeding 2embedimentatbes diffeve|frort #rimg wamber 28, important
which will be described in detail below and

TeRsAHuni cates via two passages 25 with the inlet of a
fuel supply nozzle 28, the outlet of which is directed
into the primary air passage 19. As shown in Figures

In4ie pRidediBg dribodilRhts TR EAir Foe1MatiY Gt Sf?f‘ ?hﬁ c% dﬁ& dsition of the
outer sleeve or tube’32, |ongitudina kﬁ

vabecrnnitiat Sdedvbyithe mdriufhctusereby prociselyp det'éﬁmnﬁlhg Ghe ipSofile
arranged to be noved in a vertical direction by a

of pihgt walyg, roals vilpwener, s @r rasalt pélmenufzpmriogetolerapges and
defines fuetﬂt#l et s ace 35 a%lts l.ower end which

PIMRINT c‘?:’\?%rs K %arPH °|r nfd the %?Fo?llage S%Weeﬁdmﬁya be

e
defriP oL s ContRrtRor 0, beY ST el YPAuORg the air

fugrmsisur Fhishampedinaid ipakidel aive Fﬁsi@é cbh@bl ¢alveOfE Wituated
and inpairs the operation and efficiency of the
be@vfgqnnﬁle F&rburedm ontt chanshatcSuantl e it o thevfued nétering

%039 The val ve rod _33 is of circul ar
vaﬁ 05"% c'tsl 8ﬂt  Ron-FAuh yéive, 3ndi yh elsctiically opgrated fiow

coh ol Yalpt 'VWU Surl?ses lf?%#)ﬁlﬁl o F(y aSAtRfef CHi¢ g?r\ll\f{%@er may

e Inter na ¢e o eeve. wever,

be |conﬁéctedﬁ @ afsoldatled & 36Rs6QWHitR nfddshREhE 'ok?gér? Eoncentration
towards the outl et port 39 is relieved or cut



away progressively in the dowwardly direction.

Accordingly, when the valve rod is in the position
WQpWEA439m Fi gures 4A, the outlet 39 is conpl et BC/GB2008/001766

obscured by the surface of the rod and there is no

communi cation between the fuel space and the outl et

port. No fuel may therefor2s fl ow t hrough the val ve.

However, as the valve rod is progressively raised, the

progreSS|ver de rea5|nﬁ crosssectional area of the

in the sxhaustgages.1 Hhe coptro %maydﬁc@m&r&mn@énﬁmwttbe control
a S

t he ort 39 vi pace ressivel
vtk Besd gt theco iR congentidtioh P AE Bl SRR B85, Hhoreby
in@iga'tlﬁg ﬁl%tttﬁlé’aﬁﬁ!ﬁd@ §s F g tdi‘)ozfgzlne 2Pp édntroller Jpay also be
progressively increase. The detalled shape of
respidnsanaso mghalsqndmhtﬁ/a of thad vl level inethe kagamnsuntp ethetengine
achi eve any desired rel ationship between the position
teﬁmerat@re« dhe eexlheustag@s tmpquﬂ@uarm&ln@ms>t1n¢redesuedv»paran@ters

TS SRl o e b nambet b RN RER e Gavilh & valve

B LA R R TR LD B o o
uset gor thie abk:ﬁfaﬂé abn@@lcdﬂ the fu¢l fldw svhvnaheengihedhdisigre nt

and this opens up the possibility, at |east
theoretlcally, of the valve nenber rotating within the

The s sfietie dPtR (b sash o LoomarodaisEwiiheka DoTe i thedepdy
2.5 Tt BEABPS b enbodbaess ShonLRCELI £15A b0 bbby

er 1s provi ongate groove

2,44hidh i furBUESRARRAIMERES With tie hbezleurd.etindthe dmbodiment of
prOJectlon 46 integral with a plug 48 passing through

Fighee Safdr exantle, theawrz1e328 ex treaddsby drlﬁmg1 érogn dloey pridvary air
and engages its two side walls. Rota ion of the valve

Paseagsetd nBioathe, seqaiidane 2y Rassags 25t hd hes greanp thylethcearea of

the enbo f H urne 4 .
copftifPh BEnt Tt e ST hEE p o ¢he pIIE aerture, s
cri¢i8RY &depéntisnt BnS!HedHéiﬁhS&akl%j deIRA@CndMt [ i Sractice very
opposed ‘surface of the valve nenber around its entire
diffesulpteepredsteratng dnp sereenThis gpitergeal girobleal is avdrbeéme in this
upwar d direction. i's, however, not necessary that

embrdimpgnt by Msigetve énEmSeﬂieaﬁtsu af whigh eﬂnteilat@/q!m smﬂeanyl of
but rely that it se |.e ound t he utI

copflanf Biifidtets PRmSbUIRAEE or D LPEmimER@e i il port

33 ZrACHTTRAANCST AR P PANClargd (Rl Wifididf® with the
6ut et 39 and a semcy ric cess In I ch the

pritadryeairpatape3d) asd madetheedowrdditeandlend ofetbdord34agi 18 of
has an el ongate recess 44 fornmed in its side surface

gmeraébefqoom hehapgt | etTtd9 means hthet r@@esslmmum vassagof the

hect on 46 connected to a bl ock 4 The ection,
o é w‘eﬁwesau C PHmMaLyang SeRRNJary opass &e Ay precisely

rges the val ve
Ix&ﬁ%@mﬁﬁg%%@ﬁ é%&ﬁﬂﬂﬁﬁééh%ééﬁQﬁ%Bg% Jye 5. The val ve
menber 33 is thus not only restralned fromrotating
but is urged into sealing contact with the seal 50 by
Whee thesnginenis pHijgedhé dhrotthe vhlvet 8ds fsubsﬂantia]ﬂrpatilcﬁsiedd This
enboﬁlnent of Fiqure 5C, the valve ne 3 s again
megns\hefet Vet ﬁwaﬁgwa@smbenaereéﬂr@mw § #ftthe gownstream end
ofltﬁepgblte% NPhe ?%s?l?t‘frg%%?&ggrdeséu I(flfgg&gxﬁlgf pfil I o n?réore fuel

engagenernt "W
thfdﬁ?ﬂetﬂe fUBE nfR&in® Yalve ﬂﬁﬂeis Qbq@ré@rer RAINET® {)ét‘étlon In the

erial such as that sold by V'ctrex under the trade

Mark PEEK. Situated behind the seal 50 is one or nore

magnets 52 which are attracted to the ferromagnetic

val ve nmenber 33 and thus urge the seal 50 into contact

with the val ve nenber 33, thereby enhancing the

integrity of the seal. Alternatively, the material of

t he seal 50 nay contaln nagnetlsed partlcles whi ch

o o a ey I
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Fi gure 3A shows that the secondary air passage 13

i ncludes a val ve arranged to cl ose progressively as
WO pst#di t |l e val ve 8 opens. In this case, theP¢HGEB2ABO01766

val ve includes a central rotary shaft 40, through

whi ch an air passage 42 passes. \Wen the valve 8 is

close to the closed positi3gh, the passage 42

constitutes part of the secondary air passage.

However, as the valve 8 opens, the passage 42 becones
pnencdlegs¢mbo@lmﬁn§%zl thimésl deplt hwithebw diear avecipelyt meakingrg the

Pt OB T BasR AR JO g%?*r?ﬁﬁ%ﬁ%ﬁafv%@“ﬁ%s@é\g 25 Wi gngine
1svﬁfh\ﬁggi)e@1tk rhx?&ks) het Pe cﬁ’lﬁ [ Whnbd PREMPBPIhEL T btehﬁrawn

e c ose no secondary arr wll
thrd@h tHe @108 Hhrvdes Sﬂhﬁkﬁp&t%nh@l 1oblen4g nitig8ted ilithe present
i result in an increase in the richness of the
erhhedlmmm i dinensieningithh sengidary| angesdage swchithabits area is

air the efficiency of fue ection, and
erpales thamihecene aewwlcm%tﬁd%é&nﬁﬁe PiTRary| ang SeqPBLRyH air

pasg%%egaen if ?@sﬁﬁg 21% e n%;%?/%{fré rlﬁ g}g %égﬁngéﬁ‘g}tzﬂ f)?ssggec‘ HbEfalling to

a AL tow NERUIWHidE nitdAZ tBat2Be ;hl@mye drop betvdeen the fuel
desirabl’e for there to be a small flow of secondary

valve ard¢he pridary hirgpaskagedocnnsl ke admlsgesﬂxdierttiheSwe@l the primary

achieved in the construction of Figure 3A
arg} speoBfleny f passpge apd not berearthe diiel ‘@&%f‘sa@%thpasecmdary air

PR3, o EhisrahifsiiBe ABEHRET THER i o il FRIRE B3 ppa 33
mﬁEtaf)E Iﬁgcrﬁﬁ d fﬂ@ Hehfaaiéds sRkWaB: Iwﬂpserdp%@e&&ed that the

ove, ue flow rate may be varied between

indeiséd dmrmmf rthienseoonduryi aitipassigesmush de npresent mve&t ®s entire
wi |l correspond to nmaxi mum | oad of the engine.

lengthi heeausatié therp Wéreaamn,smqmnr angvberer deps it }Rglgtﬂa) there

wihld B a5 BraRHEcirom 44 Mg PP IRt L iAo I e g pessure

dlffé%{ 2h &Jlee}égfﬁkeﬁpél L %ﬁd)vvhe hgéauﬂaa@aéﬁeisg Ech This

|saapte otopermt flowrates sul

inSRRAGEH argi dTehe Bedctidapairlfassapet ey &k @T@vﬂdé@fb@fﬁm@lﬁ h&lkmg
the carburettor includes a further fuel netering

the@lmmq passagel llarggr oebpy prwgdm tmq ov\,hV@hm;ng passages in parallel

ni cat es th th mary a passage and is

OV 14§ BRI BT SCLGHATY 201 DROBEC t hat i s
required for idling operation. Such a construction is
shown in Figure 3B, fromwhich the secondary air

ADA8528E sEeasindERire M | thedniephaltSuefasalof thé fgdl dalvey/slede 32 is
may ‘be seen, an |d||ng ai r passage 13" conmuni cates

pravidedt wethaa raised gortion £6 whpdls iextends varogid |t1$e outlet port and
downst ream of the adjacent edge of the th{ al ve

projeckn &gyord jthe §ufr§tlaq%mgap¢1§wo@ﬁ fothepiniemal speface Bh prsmall

i AR M 5L b 9 0 B S oviaa

witH §heaPREhObia iCRWEEds T olidbd pért 3ol RPfIAGEsel :ﬂle b§asmg
control | abl e by neans of an adjustabl e needl e val ve

mééns dbmpniaes afplafy 48t whichgisvedcesveidsinan rtanged the Himiy 2 and
substantlall cl osed when the engine is idling
defines & cepiralneorend an twhichahgestgmypl p gaerally WSbme'bﬁped

.shown i n e and t WIS a
igRIGE apehE ecHlicabBafkee et Sybaie o oengBe SRAR R ER Blasine
t j I
mg@uﬁﬁ@m r@ Wﬁﬁtl%ﬁts% ’ a?{lbg spti ift 29|xﬁh1gﬁ'u&§%bdthé%%hd of the

sufficient for idling operation of the engine. The
preci se anount of fuel that is admtted may be
controlled very precisely by adjusting the needle

val ve 45, which is only required to permt a
relatively small range of flow rates. Wen the
throttle is opened the main fuel neterlng valve wi ||

e T Y O Y r rerE .
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the downstream end of the passage 13" decreases and
the flow of fuel and air through the passage 13" drops

WO 08/147y | ow val ue which is insignificant coPgHGB008001766

the flow through the nozzle 28. In the nodified

erbodi nent shown in Figure 7, the idling netering
valve is incorporated in t3 val ve nenber of the main
fuel metering valve. In this case, the valve nenber 33

is. hollow.and acco tes,within it a valve dl e,
bISInE REANS, R R RO & St i Ui g o Fod 33 caginst the
J . . r ew
rFRUHERORE ThSRRAORIPRS MIld) AR FAAN N0, SEAGH o
bélehaivhich Bxd aéal 8| Alt dfifergfoihRReal¥ng Y& 161@%@%;3 19%bd 33 is
valve needle 54 are readily adjustable. The inlet to
spaged ffoemn thel mternpheerfase obribe islesves32y VEhes eonbamatif of the

w th which the valve needl e 54 cooperates. The valve
raRedRATISR %GSa%jgti‘ierplﬁsr‘Bg devige 48, 9502 maans ahaisihefvabee rod 33
I : e I . t.o _produce .t he
ety U ok A A FlCRROHE feexd &2 30 B R GaRbit i Brgssure
arlthiPiRskoR¥s #Hd Mtégﬂt? lof the&eat hRsid tBE odflgt pért 39, agai n
restrained fromrotation by engagenent of ‘a guide 48
in a longitudinal groove forned in the opposite
surface. \When the engine is o&srathg at full speed,
In; the pracsdingremhedimentyithe rajary threttls ippuy eorrectinnwn comnected
Figure .7C.i.n which a signifi.cant volunme of fuel .is
togh HeF L HaBo I siPels SR MG i roiBn Tl rmotie it Bpvrerted
inRERELS Bibtiof SR YRy ¢ i
lnV\hen Et%hlgl{l)gggi ne Fg% rlﬁé\? h%)dper at |{1‘{;e?’nftnh!gﬁs{/ \zélfH\]/D éa}%eﬁgr@[é }ﬁ%gotary
input $hdfe 12 s cbangmed té anrosdrpwarridgerd ) witic Bhisrordiies With the
the outlet 39 is closed by the valve nmenber 33, though
shaffi 2.i As best sesndn JHguteyl X dhe rotaryt astiage veof einculsssegmental

SHARERENG TnyFRGIRE Bl W 3Siak St Ga 455, ot Gsias PRI it i

robRUNFYRYRS 18 B HHEL 115 ASBALAEI B0 BBt e
anpelohighedaaatd opeihgt TE2, ehtQidhofviath tthe Wl fodEIP@Ktends.
33 is so shaped that as the val ve nenber 33 noves

Extending radjagent tocangt eutsiske tho opeming di02ds alpetrirerculahweall 104 of
ut] et 39 progressively decreases, and

space and the : .
Pries S ETegsing: Beighie e ppker Bistiace Wb Pmie consiigtes an
arlagqt%: E%rhg Ssgg%c&n "Ithti'g retrH lsu;flagé/\’%ggtig Fﬂgg&\‘,ﬁ%\é%ré a (ﬁﬁf’% Zg, which

range 1s ‘approac

is FGthRbENEoRICtdd Move RertidallyasRh Phe VIS e Y8 %8, "EPEHpdrend
such t’hat the area of comruni cati on between the space

of 3heavalve rododd ligtengaged dystheubstrantial iynet omstlaonaskhped
does not de%%eaae yet further. However, as this point

engagerentyagmoeh d 00 aitchis sagramsodagesd within an uteramyshroom-

f r h e val,ve seat 56. Further
shiet PR BN ADE et taeBh 2 ¥ P v OFF lowpurard
irddtiomnd I ) | '
T o e PP hP RS, MEeREERR Ritmitr 104 FE ISP and
redesvesl Both alus kowdryeridnsf theliveer Ragafeméit- mémber 206 afdl the'@pper
flow whilst idling may be adjusted very precisely by
end gfube ivialye rsd pdsvhichnargfint gpmtacs wish wsedinotiset. vThéexternal
the valve menber, 33. A further nodifie nbodi ment i n
sulfife HE HHESERT Bhehs Bl gebeInon TEnbee dBo dEehary amethe
; [ ] \
ekl 18 Rt PR FRreYindEFE, Fochihn 1BHA0 oF (188G 2
Theoddtomy positiag ajﬂwthacmmdatassm@ﬁfvt thu Be aRenédl by rORERE the
or needle 54 and the position of this valve needle
wi thin the val ve nenber 33 is again adjustable by
means of cooperating screw threads. In this case,
however, the valve seat 56 with which the idling valve
menber 54 cooperates is defined within the val ve
menber 33. Situated above the valve seat 56 within the
val ve nenber 33 is a liquid space
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communi cating with an outlet 66 in the side wall of
the val ve nmenber 33. In normal operation of the
WeaWBAEI7As shown in Figure 9A, the outlet 66 PSI/6GBa®8H01766
by the opposed internal side wall of the sleeve 32 and
no fuel can therefore flow through the val ve
constituted by the seat 588nd val ve nenber
54. However, when the val ve nenber 33 noves downwardly
into the |d||ng osition, as shown in Figure 9B, the
engagenient enarnbaers 1 0§ vath eespeet to thier bodyetherebyemogmgi the inner
the sl eeve. Fue an . then flow throu the id
ergderient T KOS 384 i lseeifecvaIRF Jagrs Aeialyt | The upper

n [ r f.lactively
et ?feﬁ?ﬁ i BRI domlEs, 85 & EnlepBChy Hilend of o
cug#x\é@smﬁ spfia efm ghabtiaRaad &0 whecH usl éﬁ%?fgle@swdaxﬂ ButerTover
i ng opera i on whi ch neans that al
1¥%2qlhe Mofemugagcthemtgnep@ﬁest amrthptzﬁelesblamdamgh engagement with
|d||nﬁ e§ nﬁterln val ve. Sjnce both the val ve
0 et Whepdhe GaVETal MelSIBROSE®Ipye with the val ve
menber 33, novenent of the val ve nenber 33 does not
result in relative novenent of the valve nenber 54 and
TH&V&reS 8REumbtaAdls ihivwhitRaA Tathidetthh @ah ! lQé’Vré(?h?ed to supply
through the i1dling netering valve is constan t hou
meteredyniuntoof sae o tad) diffeeentt fncls, dech ne gavalineahy parafﬁn.
adj usting the | ongitudinal p05|t|on of the _valve

This meareadiiybe spieredh fonky peovidingdhe y3 Wnﬁmbﬁf wigh @ different

h by whi.ch h f
P e AR e NP O FHoth: PRE S THER i SR BHAE oF pme of the
fu'éfsf ﬁLefH%:eo&Qr b WHiEF 181&?}%0 ﬁa@"f{')rgthe mﬁeruﬁ’t@?r ThE rdca ettor

carburettor carries tmo paral l el elongate slide

canathes rédtilysbé¢ dﬂwweﬂuﬁﬁﬁﬂ'bfﬁﬂ% guitabic dbr ose fucdltd Being sultable
carriage 18. In use, the rails and carriage are within
foz the ptheafbel by vemovingtthe vatvenmemhes framia pesition drrtheheleeve

S gge Ji LaeceAk oL ey FRLALADLy salhss B
p@?@ﬁfﬁ%@ﬂ‘%gggghJﬁhggkg&§ﬁhgtﬂebgﬂg{ arm 61, dependi ng

I's a peg 62, which is
received in a slot 64 in the carriage 18. It wll be
appreciated that the peg 62 and slot 64 act as a | ost

It oty clsd ibek dgsrabhel fohahe catrtaretdor @15 bieh eblshmf supmlyv\pltelmsely

result in lin ar slidin n t he c riage 1
Bt I OF dvsd e igs saylanEgugp, 4 gasoline and
[ e.: ve € d r,ou e
lu{(?g? éetqll\c;rq an&&i égﬁr?g% rgrcl)éli]l ab?[;hlcon?%p[% rre }J agﬂle{'g& by
pr@fvuﬁné eeeledve withtiR sdpardtd utlBREEachibf @ﬁﬁ;hoéodpeﬁates with a
| ever 14 is a | ongitudinal slot 66 in which an
respentiyatprofilédiport®d ofsthel valed inyembareindbly dividimgntheofuel inlet

the slider 68 renDte fromthe throttle shaft 4Q is
SPBP% dnte W%mﬂ@&t?e@ ¢toSRASES.c 6RFN & eWhIohy comanigatey with a

The sl ot 6 ons 1tute
refbncPivaiin{és 680 mafta Fespreiie, BEUEN PPlee ek BRI LR
of the carriage 18 along the rails 60 will result in
rotation of the shaft 40 and thus in opening or
cl osi ng novenent of the throttle valve 8. Upstanding
fromthe carriage 18 are two spaced parallel webs 72,
t he upper surface 74 of one of which is profiled and
has a somewhat curved inclined ranp shape. Situated
above the profiled ranp 74 is an el ongate val ve hol der
76, projecting fromone side of which is aroller 78
resting on the profiled ranp 74. At the centre of the
val ve holder 76 is a support plate 16, through which
t he val ve nenber 33 of the fuel netering valve
extends. The val ve nenber 33 and support plate 16 are
connected together such that relative vertica
nmovenment is prevented. The side of the valve holder 76
|s a planar surface in sliding engagenent mnth the

- Y Y " o,
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along the webs. In use, the top of the carburettor is
covered by a cover or |id (not shown) and springs

W@ 200844595 shown) are provi ded between the unde¢EGH2008001766
the cover and the valve holder 76 to urge the latter
downwardly such that the roller 78 is maintained in
contact with the ranp 74. 2Bhe input shaft 12 is
connected to the engi ne speed control nenber,
typically the speed governor of a stationary engine or
the accel erator pedal of ClABMMBonotive engine, such
t hat novenent of the speed control nenber will result
in rotation of the shaft 12. Wen the engine is
operating at idling speed, the position of the
carriage 18 is as shown in Figures 2 and 6A. As w |

1.be sgegarblifegtor OinkRidin® al priifarg Al absape! ant hé¢jubabRs throttle
portion of the ranp 74 and the valve menber 35 is at
i ts vabvwesituptedi witdhn the pimary iar Passages adfuelnsupply nozzle
wher eby t he f.uel tering valve is substgntial
ol o< RHEICATIBE WD ehE RjTNaN, BIF RSTeEF BYORInPaicdrg a fuel

nmet er Lng I it \% 3
e hb@inkovatfe fOF VREIRE URE shidliy drfiel WihalRd i he
I's nEwzDVekhra@eAsed Nhemhaecthat fuePOomietdritiy, vahe icBRiprises an
shaft 12 is rotated and this causes the carriage 18 to
nmov eclahgatg déaveshicvabhaateomBmoditing dm etangate aabes menber,
throttle v e 8 to be rotated by_the |aqst notion

I
i nkth'g‘fetheﬁ?e%s ang the yalvigreember aefangs fueliplet §lt%%ﬁ%n that a fuel

Figure 6B. The. roller,7 $ 4t [ r i.at

posi e rommiisaRsn it e TR bl sffe) MAETOYS et passes
oV &flrdtighl hedRall BrethEBdédeCaRP SbinflihictBE WARY the fuel supply
permtting a |larger anount of fuel to be admtted into

t he rmzzheand diat apemtieg®fdhe bheer carfaoe ef the valve hémber is so

speed control nenber is now noved further to the ful
| oadrrefitasithss dhe ivehve meabesgstmaeaiierelativestor theaglegye such
further .and the.carriage 18 is, noved further to the
o5 RS AesanoF oRIfcaton biavess the fuclnBlss, dhapS and the
U ansm . S
t o Tlct Vafed Prosnshity besRecF M ity hin @A ol
roller 78 noves to the top of the ranp 74 which
results in the val ve nmenber 35 being noved upwardly to
2.i t s Aicgrhagetteroas ¢lpioned isClemnl imwhigutheselaggate dntgmal space
The gjf'ed enbodi pent .of carburettor shown in
Fi qub BaInghe slseyeis obGiseylah PSSR acedi ng
enbodi nents but differs fromit in a nunber of
i nportant respects. In the precedi ng enbodi nents, the
3.ai r AuglburettbPaglclamedparClatml Blor P &idludiigdf nbhgetuah Walve
rod 33 is fixed by the manufacturer by precisely
det esitwateidriyptwhen preofuiel mletfandrthe fa¢Melet sgaceHowever, as
a result of manufacturing tol erances and progressive
wear of the carburettor and the associated engine it
ma e r s \ .
4 aaui e eafER @ clafthed Ifaff BB o e P8R R Fhish i vatve
embqeéMBBY isl AFdndeq So Be HIRATIdArISORIthR thédlaege 80
situated between the carburettor "fl oat chanber 82 and
the inlet to the fuel netering valve, which is both a

non-return valve and an electrically operated fl| ow
5.cont epripetier agelarmed m gy one of Edaimec! do 4tig which the valve

controller. This agntrolLer §§§ beiﬁoqﬂec ed to a

so- CAFEH 1° AENEEE 1O RV FRRSTP S e 8§§F§¥ﬁ-
concentrationin the exhaust gases. The controller may
be progranmed to adjust the control valve 80 so that

t he oxygen concentration in the exhaust gases is zero,
thereby indicating that the mxture is not too |ean.
The controller may al so be responsive to signals

i ndicative of the oil level in the engine sunp, the
engi ne tenperature, the exhaust gas tenperature and
any other desired paraneters. The control valve may be
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menber of oscillating, pulsating or rotary type. The
control valve may al so be used for the accurate

W aWBn&97df the fuel flow when the engine is iBET/6G§2008/001766
The valve sleeve 32 in this case is accommvpdat ed
within a bore within the body 2. The outlet port 39 in
the sleeve 32 comuni catesSOwi th a bore 84 in the body
2, which in turn communicates with the nozzle 28. In
t he enbodi ment of Figure 3, for exanple, the nozzle 28

6.i s ndcrarpyretier ps clagmed dmGlabn g immwhichathe yadve mpanbey carries
intg the secondary air. pass 25. This nmeans,that the
o e SOGTR FHP COPPER BB, TEDrOP RS JP P ERged by thg Slecve
t he g f U it ' I
depea?e eﬁoth {E ﬁg&gggitlﬁ ag%ﬁt[%{ef)gsrlflf)ﬁi %“gén a.h‘fe irréenlﬂaer with
pr aclespert ¥@the gledvid. cul t to predetermine this size.
This potential problemis overcone in this enbodi nent
by using two drillings, the first of which is

relatfively small .and of constant .di ameter, panely the
T-bor ASARMERN eosAteEm T 68 Al theBeRdiag Cﬁaw ifggvhich the

and &R i yel.

commyiny AR, Bimi Hishliresdaf i HE MBI EARE of he slecve
t he @l@msf{r()p@mogmfigflehgm, bore 84 and is of generally
coni cal shape. This neans that the m ninum area of the
comuni cati on between the prinmary and secondary
passages. i s precisely predetermned and is equal to.

8.t he Ar@ALHEtOR&SpelAENed In \§iwh opk Plehipime fstOiéupngfmh the
t he .t hrofqt val [ t.anti | o -Thi
rearb b Ral st f e B R D BiRl b8l tound the
previgkl Sutidt, t he downstream end of the bore 84. The
resulting |large pressure differential tends to draw
nore fuel through the fuel netering valve than is

required for idling operation. In_ thepreceding.

9. emb N icaehiratton 35 aimedimpany ope Af Glaimsy L tp ar Mg‘é‘l:l}/ the sleeve
machi ning the profil e,of the val.we rod to ensyre that
he ol b SR8 neRbgt Whih EbSs rofeceS B Sffich, the vatve
per ij | | iR i
e L
pr okt denst pamriof itlgadwitktiin forhtedor esent ermbodi ment by

di nensi oni ng the secondary air passage such that its
area is greater than the area of communi cation between
the primary and secondary air. sages. ,This results

10, n° b Ut s R el o biint 3 W sk thso sFing miember
fallli : | : I v ' nset .
t he SRR ARRESLELGRATs M N Fulyc B e iimetic
pri rmadtgrial, 'wheebadke geglub&wicenaht arafite exdrebér ARl WREBealing
the primary and secondary air passage and not between
t he mersbenisiepbanerd bhmagoeandtiragtianr passage. This
enabl es the accuracy with which the profile of the
val ve rod 33 nust be machined to be rel axed sonmewhat .
It wl r.ecj t-hajt:he g Acreased..ar f

11y oo chir BRI BCLALRE BPCLURE o B FRRACH, SQufg iignber
| engblitdifs FURB-hhghdiR Pariiles andoRR! ik Oébrﬁﬂﬂﬁ‘éhﬁrﬁlagnet
along its length, there would be a pressure drop at
t hatwlpohrattractsl théiisealivg hbmbarr tossedd Hee palessuember, thereby
di fferential between the fuel valve and the secondary
ai r °phanGipe thersgal betwgeadbem- area of the secondary air
passage may be provided by sinply making the entire
passage |l arger or by providing two or even nore
passages in parallel over at |least a part of the
| ength of the secondary air passage. As nay be seen in
Figure 11, the internal surface of the fuel valve
sleeve 32 is provided with a raised portion 86 which
extends around the outlet port and projects beyond the
surroundi ng portions of the internal surface by a
smal | di stance, which may be only I mmor so. The valve
rod 33 is again provided with nmeans which bias it

~ N o e



means conprises a plug 48, which is received in a bore
in the body 2 and defines a central bore 8 in which

WO pWsd4em of a general ly nushroom shaped bi asi PGI/GBA81001766

is slidably received. Situated between the head of the
bi asi ng menber and the plug 48 is a conpression spring
92 whi ch urges the head of31t hebi asi ng agai nst the
val ve rod 33 and thus urges the valve rod 33 agai nst
the rai sed portion,.86. The valve rod 33 is al so .
1% délﬂayblrfégei Jeelaimed ih£43inhg 1o avhigl thawaine eremberds ferro-
seal 98. At_ofher :points along its length the.val
Fod matniC Rt IR PSIA CouRng cae prima i iagati Finifig Between
sle K SR HAedh) aj bﬁqhi

andet‘tﬁﬁ eS E%Iiné\g-ls-ingeg devi ce Eg&l‘g%n{eggo er&r’eg%g&t at Etaf?lgac\%gllev%)rce
rod dweagathes ntagaci(s)t andathes wahac enghbéheact! eavehe33ealing
with an_increased contact pressure and this inproves
t he TAMBEF fa gnhgnce e wébe&mna and gheovalve manaber. 39.

In the precedi ng enbodi ment, the rotary throttle input
connection is connected to a linearly slidable
arri . Co ) , t s : _ _

L oS Fte ol Qb P ke P preBIdiff clefms in which the
Howexadve mietnbidii ltasamiaoot fiomé diﬁf&%nﬂ?téﬂbﬁldd?wgiorﬁ;rkﬂf Hiffetent
is connected to a rotary carriage 98 which thus '
r ot saress qfi thsidpgudhed.t 12. As best seen in Figure 12,
the rotary carriage is of circular segnental shape
with a non-circular hole 100 adjacent its apex by

an ' Ltod Of. at-i \ f t

145 SRR at el hPCIAREN s Yo GHER (R A3 iR sleeve
el orffin®s aw6UsitRtd REAEH Bodittatel With 4B Epetkive hrbifdVRlbishs of
rod 33 extends. Extending adjacent to and outside The
operntheyalv@2member padtthat tvouirdetsvat [pravidedfwhich communicate
progressively increasing height, the upper surface 106
of WHItR FesPERIYS tleteypages whishegammasale Mithidespentive profiled
ra | LS. € ed by a roller 78, which is
ro?gFé%ﬁé%ggﬁ%%§¥é§u?§gﬁgve vertically with the val ve
rod 33. The upper end of the valve rod 33 is engaged
by the stem of an inner nmushroom shaped engagenent

1 SmentlercatGettahias hclnaned dnnmmydahe dofithehprecedinputliims which
nmushr conshaped engagenent nenber 108, which acts as a
st opn¢ladesa fw@b\ﬁf\/ﬁﬁgnmwr&ﬂ yawe fahmetaring e smadl amounts of

en ment ery:108 i s holl pw and.receive oth the
oAl Rep a5 R iFR hpeE Sy e hedbdh PROTICE st B fuel
UpPehetbAfe 9hvehe val ve rod 33, which are in contact
with one %nother. The external surface of the stem of
the outer engagenent nenber 108 is threaded and the
thread is in engagenent with a corresponding interna

16 hr dngaburettas asedgined nHelagmt Lmnpwhichi tha velve imember ¢arries
rod 3 thus be .altered by rotating theengagenent.
rorBeiriEh VRN MRS HED SHeRse e NG R Hin the
t he (Lne g g?%QF L8 - 1 o._t he
valygngbgwggﬁgkﬁng§y The E%perI@ﬁﬂgﬁ%ﬁﬁ%?ﬁ%h%ﬁQH%@Feand
engagereNtfupBeP &padd Swithire tHAGeslveY @ NAheT fidther space

conpression spring 110, the other end of which is
engageunyicatm® with anowding1diitlet Tinethewside napafpeaestt the valve
menber s, ar tQﬁreforﬁégiased I nt.Q engagenent with one .
AnoftERberyfhedling Qutslrs Pemessq ROSIHORRSS M Gnconmmunicatscwith
cir ; ' ' L. cang.be required

o SHEBHARIETG Q¥ SRef (FOCLRULERER s ERIRE REllo
fuel s, such as gasoline and paraffin. This can readily
be catered for by providing the valve nenber with a
different profiled shape on two opposite sides, one of
which is appropriate for one of the fuels and the

ot her of which is appropriate for the other fuel. The
carburettor can then readily be converted from being
suitable for one fuel to being suitable for the other
fuel by renoving the valve nmenber froma position in

o o Y a1 o - o o
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position in which the other is opposed to the outlet.
It may al so be desirable for the carburettor to be

WQRN08/14873uppl y precisely nmetered anmounts of tMGI/GB2008/001766

different liquids sinultaneously, e.g. gasoline and

| ubricating oil to a two-stroke engine. This may be

readi ly achi eved by provi &g the sleeve with two

separate outlets, each of which cooperates with a

respective profiled portion of the valve nenber and bg
€s a

14 vi 4i ergburedtor geiclaimiedtin apacans oft Glaims stphd arhich inadn
T R R

val ve menber. CLAIM5S 1. A carburettor including a
primary air passage, an adjustable throttle valve

1&i t UAt edriviretion dhecl@imedariyi lhirpag3age, whidhlethes dpgll Vinlet
nozzl e comunicating with the primary air passage and
connewnpumicates Witk theefuel imlgt spaceeviaca valweyseay andethe valve

S T RN s D —

conpl | I . '

ol oneuEE VUL, SaY SR AREKEC SANTR, Ble, BRUER fue
menmbgeteinie vidv@ fuel inlet space, that a fuel inlet
communi cates with the fuel inlet space, that a fue

outl et passes through the wall of the sleeve and
communi cates with the fuel supply nozzle.and that .a

190r t Aginrburettae ag glasmed yp (dawn o ¢mks %Mﬁ@ahgrmsm%n & the
prof x| that the | ve. er_.L4s yvahl elative to
Phe. trfidy YR hORRYs RIS b SRYE TP B Fikbniinbeh,

the fuel inlet space and the outlet varies
progressively between a maxi num and a m ni nrum val ue.
2®@. Acarburettdt as clsmed an K8aim 1 7Ghavhich the fudtherhfueheetering
el ongate .internal space within the s|eeve is of, i
ci rcYalue it pieated aipsiremn of tha fuel wmgtesingospass aadas elestripally
Caiml ol 2 including a non-return val ve situated
bet a?ﬁe fuel inlet and the fuel inlet space. 4. A
carburettor as clainmed in any one of Clains 1 to 3 in
whi ch the val ve nenber is arranged to be noved
21.i neArdaybuwrettbi Bs thémsd ée vy dne of tharpbededingcladds including a
claimed in any one of Clainms 1 to 4 in which the valve
. menbistarysingut shafbtvhich ifosdapted tobatdonneqlied Hp ran ergine speed

sl eeve. 6., A carbureft.or as cl gi in,daim4 in which .
he it Melier i if ceottied 1Y e dnkolg ot toanSve it
W t [ r.i . I - Arr t
(:onthl?écgfvé ?’%e(ﬁgﬁgu a?l%ggiécﬁg%&%f aﬁﬁvﬁ%@%n@éﬁ% ﬁ’ the
r espeetiag® chl9ingl felégst ohe AofigateUnelined ranp chldieektends in
any one of the preceding clains in which the val ve
mentthe dimgotionaofsmovemgns o4l thevcairiageeandtvérphlis sughgak by a
of t sl eeve over a proportion,of its |ength. 8. A .
car Hollowtes congeqedtonshe ivglvsﬁyeabsr, ‘Vlt"@e ¥ Fotation pfethe input
whi ¢ ' \Y S [
Jﬂlahhr%swé g{ @vgf%é[?fﬁ %??ﬁgftlpfﬁ)gtfe g%fvl%ea}%d‘gx m%vét%eﬁ?gf the

por t1Ton exten
car bigr@hOandsthal ah&Rdoghtd rﬂtm@,lp Qvidre6y ah&H, _oiavﬁr §s iMoved

oft
whi ch thé sl eeve contains a sealing nmenber whic
def i tresvearseetoeths lengthhoftthet tampy ahd éhermaber miember of the fuel
partially acconmpbdated and forns a seal with it and in
whi dReteringeiadye isdnevest alsee outlet is forned. 10. A
carburettor as clainmed in Caim9 in which the sealing
menber contains magnetised particles and the val ve
nmenber is of nmagnetic



materi al, whereby the seal between the val ve nenber
and the sealing nenber is enhanced by magnetic
WQeaBa&e¥bn. 11. A carburettor as clainmed in GGI/GBBA01766
whi ch the sealing nmenber contains ferro-magnetic
particles and the sleeve contains a nmagnet which
attracts the sealing nenbey3 towards the val ve nenber,
t hereby enhanci ng the seal between them 12. A
carburettor as claimed in daim9 in which the valve
22re mbArcarburetior es etgmediin CGadn 2h evkich@agricoonapnmose parallel
nets.situated between the sealing nenber
and Erﬁ‘g“v % SarradsePengfonaggted He ofg Péé’tl‘i’R‘FeS‘fP&PEfememberS

et G R TRAN Gt B ANER IR TRE RSl 6 o

val v@offeMaearly13. A carburettor as clalned in any one
of the precedlng claims in which the val ve nmenber has
two or nore differently profiled regions on different
areas of its side surface. 14. A carburettor as

23 aj fesarbyretioli as cdamedyin chlaime 24ain vohich hihes inpag eshaft is
defi nes t et s. whi ¢ th respective
or of 1P dhe CFiatR LS RERRERDdIMNaRE 1 hat -t wo
inlets are provided which conmunicate with respective
i nl et spaces which communi cate with respective
241 of Al edtburegiooras dhinidie irv ahy eoneeofd €llainik521 Ao 23 in which the
carburettor as clainmed in any one of the preceding
cl ai theotilgivelve isconaeefed to the dpsriage by adestapphign liakege.
for metering the small anobunts of fuel needed for
idling operation of an engine in parallel with the
uel I -
24151 ARl M2 tifed i pfly 6AE e Clbinit 230 243 ERrgone or
val \llﬁof@?ﬁh%lel/\:ﬁndlimedqaﬁf;fsadrﬁlsa Walve éarvial wehislead cohiduitad to
t he val ve nenber, the valve seat comunicating with
t he thalvalves pamb@rr@d/\mmea ohgrarhspre peliars vwlmlal%J rare lsapported
val ve nenber F rther space communi cating with an
|d||ﬂb“§HWﬂQF‘PHIPﬂ¥r%?H% surface of the valve nenber,
the idling outlet being so positioned that it
conmuni cates with the outlet in the sleeve when the
26:ar bAratietthbSad Blaidbd M CHpieT a1 iR Whidh the EaiAgE @4 ESfinected
as clained in any one of Clains 1 to 14 which i ncl udes
a f uottherotageinput shaft tgratateveith mt anet theslongate ramap fisief part-
nmetering valve. 18. A carburettor as clainmed in Caim
17i9¥%ﬁ% aPfe fuel inlet comunicates with the fuel
inlet space via a valve seat and the val ve nenber of
the fuel nmetering valve carries a further valve nenber
2Mhi ch GARREHREE £5 cMithBd iR 8nY ¥n¥ %f&ﬁ@bréﬁ%@u%@l%rh& M@8ding a
with it the further fuel netering valve
car ecendayy awspadsageredth an {lleti andl@ithranl8utlet tetthe pprinteey air
position of the further valve member is adjustable
vvl t Ipaseagscbetwesnithe thenttle vabienend ltgmutht,c@pb@wbwﬁct af the

ther fuel metering

in which the f
var el melsringdy e foctnificalps drit Mt rschotaR g % g T e
and r .
o Shasl sl VopRrIatl e i A REBHARY B oy o
r ot qjaysagep wuch lthét, imtusehthesfuell afiked with tie 8i@ rﬂtﬁ@ihgdtht@gh
an engi ne speed_control nenber and is connected to the
t hr ¢he isecanslapy airpassags baforeeflowing tpevghthe vozsde and mixing

ositions and ta a.carriage to nove it, the
P tl? rhe air glowmg n ?he primary air passage.




carriage carrying at | east one elongate inclined ranp,
whi ch extends in the direction of novenent of the
WQ 2108i1#9@&3 and whi ch i s engaged by a fol |l oner cBEHEB2@WE/001766

to the val ve nenber, whereby rotation of the input

shaft results in novenent of the throttle valve and in
nmovenent of the carriage @3ad thus the el ongate ranp,
whereby the follower is noved transverse to the |ength

of the ranp and the val ve nenber of the fuel neterin

. . . A [ g
28al vA ¢arbuisiter aslddeined inaCdainb dr eint whichsthel fiehsupply nozzle
G aim which.carries one or nore parallel trac
Che Bsides gohusb TGt bamigs ComTumBREnG MAbHE eulidrtthe fuel
me i e [ st j . r
the erertly SR, AOBLE U BIPRRAE, ohificgthE" ¥R the
car byrigatPr aids patsaigfedndn all #adt 28né Naithiiflet t Pesshd Uivhich
shaft is connected to the carriage by a | ost notion
| i nkegamupitates wathbthees¢condary eirapassdge randntheomextofe outlet
Clains 2 1 to 23 in which the throttle valve is
conn¥Be&f-to the carriage by a | ost notion |inkage.
25. A carburettor as clained in any one of Clains 2 1
to 24 including one or nore parallel inclined ranps
2nd & MAbYRHBARS I BAimddl BhCldinf ONNACKRIK Bict fi] ¥appl§ nozzle
menber and carries one or nore rollers which are
suppactueds an boes pé atonstant rcdssreedtioaalparea?@hode upstream end
carburettor as claimed in Claim?21 in which the
car reoagRUNICatesnWEDt e Sesondaryr it ragsagepand srhwse daynstream
rotate, with it gnd ttgedel onga{)e ranp i s of
parteadr%%?%‘}méﬁ? ef.‘?ewl 7 CRCTESP lEf?rgttor as clained in
any one of the preceding clains including a secondary
air passage with an inlet and with an outlet to the
3(or i nAur garburettoassagairhed e e@laime29 hnowhich Wiad wenAnami teoss-
outlet, the fuel outlet of the fuel netering valve )
conrhgatienali argavpk ihe wecenslasy crir passagepaveiaife, entive length is

supply nozzl e communi cating,wth t second and
o FaFgRE; ha (EELE0S SGtioteh drea' of el Borh ot Lt o
Wi t [ | owi ng through the secondary air passage
bef %Fgﬁﬁ%vﬁl}%% t hrough the nozzle and mxing with the
air flowng in the primary air passage.28. A
carburettor as clained in Aaim27 in which the fuel
3lsupph ycanlretter anclaited m anjelonerdfeClamss2fyéo 30 in which the
conmuni cating with the outl et of tﬂﬁuwel nmet ering
val \iecondary afr passags ingludss acoglrollghieural¥at i ng with the
primary air passage and at | east one air inlet passage
whi ch conmuni cates with the secondary air passage and
32 he Aicsibirenousd elaied $2dRain? 31 it WhIcBUhEecbAfroBable valve is
claimed in Caim27 in which the fuel supply nozzle
i nclassesctad borthe dirottingtvahve andssranged t@ohise pregressively as
upstge m %Eed conmuni cates with the secondary air
pasdagETRHE VHBS 8PER’Sanst r eam end conmuni cates with a
di vergent bore. 30. A carburettor as clained in Caim
29 in which the m nimum crosssectional area of the

33SeCcodanurdttbr RASSaRke P YR Clalih @@tihr\?«hi&m&lt%%me gfalve is

greater than the cross-sectional area of the bore

conshaunited ras a sotdry avhalt threagh vhick\ ac eadialr paskage passes, the
clainmed in any one of Clains 28 to 30 in which the )
secdadial ypassEe £oBslifuting c p usentigiousnpas| phhe segopdary air

passage when the throttle valve is substantially closed, whereby as the

throttle valve is opened the radial passage becomes progressively



32. A carburettor as clained in Cdaim3 1 in which the
controll able valve is connected to the throttling

WQ 20884878 arranged to cl ose progressively as PEEGB2008/001766
throttle val ve opens. 33. A carburettor as clainmed in
Caim32 in which the throttle valve is nounted on a
rotary shaft through whicl85a radi al passage passes,
the radi al passage constituting a contiguous part of
the secondary air passage when the throttle valve is

subsmisaligaed ywith dheadjasgnirpastions of ke segandare airgpagsagesand

opened the radi al passage ,becane .
P o aPlis e ely EFSRY Br fhefaw; duoneh e sesandgry air
thed%gggggary air passage and thus progressively
thrott ‘the air flow through the secondary air

passage. 34. A carburettor as clained in daim33 in
whi ch the secondary air passage conprises two .
34r anAtvashurattér assclabmedh ohClthinch3 imwthuclethet segondatiyalir passage

passage and a second branch which.i.s connected t he
fir sqorﬁp%i?émv@obm?h%ﬁﬁﬁ?t tEch adich TshadkaBe sadial msase
bypaasn%eg sédond branch which is connected to the first branch downstream

of the radial passage and thus bypasses it.



