CARBURETTORS The present invention relates to carburettors for
two-stroke and, nore 5 particularly, four-stroke internal conbustion
engines and is concerned with that type of carburettor which includes
a prinmary woroegaswage, an adjustable throttle val ve sipCusBeasmitdsi n
the primary air passage and a fuel supply nozzle comunicating with
the primary air passage and connected to a fuel netering valve for
varyi ng the anmount of fuel discharged through the nozzle. 10 Such
carburettors are well known. Different types of netering valve are
known but the npbst commonly us ve is a needl e val ve.
Such val ves include an elongatgﬂggggggfigggé cooperating wth an
orifice which constitutes the fuel supply nozzle. The val ve needl e of
a needle valve is 15 inherently a relatively |ong, slender conponent,
which is supported only at one end and it is the other unsupported
end whi ch operates. wth th rific n ng.r.o fl r of
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can result in variations in the air/fuel ratio and thus in an

i ncrease i Malve&or veaying thetammyngatifychdisehargrdthroughitiesneygle. and in
instability of 25 engine operation, particularly when idling. It is
al so desirable in mass produced carburettors that the performance and
char act er i shile a®huredlols afe Watinkaswi.debiffeeait gpes of maefiggindlvehat t his
is in practice not the case, largely due to the,difficult¥Yin maki ng
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end and it is the other unsupported end which cooperates with the orifice and
controls the flow rate of the fuel. It is a requirement of carburettors that they
provide a reliable, accurate and repeatable control of the fuel/air mixture at idle
speed, full speed and intermediate speed settings of the engine and it is found
20 that a needle valve is inherently incapable of this because even very small
lateral movements in the unsupported end of the valve need can lead to quite
large variations in the pattern and volume of the fuel flow, particularly at low
engine speeds. This can result in variations in the air/fuel ratio and thus in an
increase in fuel consumption and in pollutant emissions and in instability of
25 engine operation, particularly when idling. It is also desirable in mass
produced carburettors that the performance and characteristics of all of them is
identical and it is found that this is in practice not the case, largely due to the
difficulty in making the size and position of the valve needles precisely

identical. Furthermore, in order to ensure that the supply of air and fuel are




It is therefore an object of the present invention to provide a
carburettor which enables the fuel supply to be controlled in a nore
accurate, reliable, reproducible and conpact manner. It is a further
obj ect of WORUSINATi on to provide a carburettor whi cHPCHGE2BELLTPE | n
stabl e, econom cal and reproduci ble 10 operation, particularly at |ow
and idling speeds of the engine. It is a still further object of the
invention to provide a carburettor i@ which the fuel supply is

adj ustable in a manner which is directly related to the speed and/ or
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appropriately nmatched but. which | ijmpl e and reliable and econom ca
t o manuf act §¥P?HR§€3?%?Wﬂg?§dP%%“%bggent i nvention a carburettor of
the tyge referred to above is characterised in that the fuel netering
val ve conprises an el ongate sl eeve novably accommpdati ng an el ongate
val ve nmenbdt is thpegforeme obiesé0é therptesenbinyaniien toerrpeide derriteetpriwich
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and fuel is appropriately matched but which is simple and reliable and

economical to manufacture.

20 According to the present invention a carburettor of the type referred to above is
characterised in that the fuel metering valve comprises an elongate sleeve
movably accommodating an elongate valve member, that the sleeve and the
valve member define a fuel inlet space, that a fuel inlet communicates with the
fuel inlet space, that a fuel outlet passes through the wall of the sleeve.and

25 communicates with the fuel supply nozzle and 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,



10 through the end of the sleeve or through a side wall. A fuel

outl et extends through the side wall of the sleeve. The val ve nenber
is profiled or relieved on one of its side surfaces opposed to the
fuel outl| eWO 20#/1d5983 enbodi nent, one of the side surfad$3 (@RIBRBITMEI ve
menber is relieved or cut away froma point internediate its ends and
the amount of material renoved progressively 15 increases towards the
end closest to the fuel inlet chanmbed. This neans that as the valve
menber noves linearly within the sleeve, the area of conmunication
between the fuel inlet space and the outlet will vary progressively,

t hereby varying the anbunt of fuel discharged through the outlet. The
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| Tnearly varying the amount of fuel discharged through the outlet. The valve member

may be relatively massive compared to a slender conventional valve neédle and

20 this fact coupled with the fact that the valve member will be supported over at
least part of its length by engagement with the interior of the sleeve and/or with
one or more scaling members provided within the sleeve means that lateral
movement of the valve member relative to the sleeve is effectively prevented
and thus that the quantity of fuel passing through the valve may be controlled

25 very much more accurately than through conventional needle valves.
Furthermore, the fact that the valve member is a relatively massive member
means that it may be machined very accurately and repeatably, whereby the

characteristics of a large number of mass produced carburettors may be

substantially identical. The detailed shape of the profiled portion of the valve



within the sleeve. Alternatively or additionally, it may be arranged
to nmove in rotation within the sleeve and this will of course
necessitate the profiling of the side surface of the valve nenber
bei ng of We@90gilf5¢Brent formin order to produce the BEEGBHYSW01766
variation in the fuel flow characteristics as the valve 20nenber is:
progressively rotated. If, as is preferred, the valve nenber is of
circul ar cross-section, whereby it #ill be acconmpdated within a
circular or at least part-circular section space within the sleeve,
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alignnment with the fuel outlet and the flow characteristics of the

valve would be materially altered. It is therefore preferred that the
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carried by the steeve arrange 0 contro e angul ar position of
t he v3l ve vatvibeafenviict imayehpect vadctyhef diffeeare . shhpesi ndpmaf ehusetle tfoat t he

| ocati ng neans on the val ve menber caqnstitutes a_grqove extendi ng
al ong at |@alapceydestangulsr & ellpHea. aIﬁdSst]FFéYe‘{eﬁePf§feé@3et¥‘ETa§FYé’§e é’?

proj ection exiending.lL.hto this groove. The cooperating groove and
projection nmay be arranged to maintain the 5 angular position of the

val ve nenber within the sl eeve constant or they may be arranged to
produce a predetermined relative rotational novenment which wll occur
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sl eeve over a proportion of its

15 As mentioned above, the valve member may be arranged to move linearly

within the sleeve., Alternatively or additionally, it may be arranged to move in
rotation within the sleeve and this will of course necessitate the profiling of the
side surface of the valve member being of very different form in order to

produce the desired variation in the fuel flow characteristics as the valve

20 member is progressively rotated.

If, as is preferred, the valve member is of circular cross-section, whereby it will
be accommodated within a circular or at least part-circular section space within
the sleeve, there is at least theoretically the risk that it could inadvertently be
25 rotated within the sleeve and if this were to happen the relieved portion of the
valve member would no longer be strictly in alignment with the fuel outlet and
the flow characteristics of the valve would be materially altered. It is therefore
preferred that the valve member carries locating means cooperating with

locating means carried by the sleeve arranged to control the angular pbsition of



15 length. Alternatively, the internal surface of the sleeve may have
a raised portion extending around the fuel outlet. This will tend to
i ncrease the contact pressure with which the val ve nenber engages the
surface of widhmogiliegye in the vicinity of the fuel out|mtt/GErlog s
enhance the integrity of the seal. In a further alternative, the

sl eeve may contain a sealing nmenber which defines a recess in 20which
t he val ve nenber is partially accormmbdated and forns a seal with it
and in which at least part of the outlet is forned. In one

enbodi ment, , t he, seal i er _contains nmagneti se rticles and the
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di spense caopydptirdnetorl@sdt hBgcadput ot her fuels are used for internal
conbustion engi nes, such as paraffin, which are conbusted at a

different fuel/air ratio. A carburettor in accordance with the
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a sliding seal with the internal surface of the sleeve over a proportion of its
i5 length. Alternatively, the internal surface of the sleeve may have a raised
portion extending around the fuel outlet. This will tend to increase the contact
pressure with which the valve member engages the surface of the sleeve in the
vicinity of the fuel outlet and thus enhance the integrity of the seal. In a further
alternative, the sleeve may contain a sealing member which defines a recess in
20 which the valve member is partially accommodated and forms a seal with it

and in which at least part of the outlet is formed.

In one embodiment, the sealing member contains magnetised particles and the
valve member is of magnetic material, preferably ferro-magnetic material,
25 whereby the seal between the valve member and the sealing member is
enhanced by magnetic attraction. Alternatively, the sealing member may
contain ferro-magnetic particles and the sleeve may contain a magnet which
attracts the sealing member towards the valve member, thereby enhancing the

scal between them. In a further alternative, the valve member is ferro-magnetic



151800 and then replaced so that it is the other profiled region

whi ch now cooperates with the fuel outlet. It nmay al so be desirable
for a carburettor to be able to dispense two or even nore different

| i qui ds atwoh@sisas tine, e.g. two different fuels orPeoaBMEDONE 20
gasoline and lubricating oil for a two-stroke engine or the sane
liquid at two different points. The carburettor in accordance with
the invention may be readily convertéed to di spense two |iquids

si mul t aneously by providing the wall of the sleeve with two or even

nore outlets ich cooperate with respective._.nrofi [egion f the
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anountss of the two liquids will of course be determ ned by the detail

of the profiling of the valve nmenber. In the preferred enbodi ment of
t he i nvent Carburettoss amgrusupliy vevd tp éspgaiescoavertianabgasolng by other fugisng
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at | d{d N9 §RR°6S wi: nmgrplgélxm a&?&?ﬁié&ﬁé Qf smh‘? adHﬁferent valve member whose
profiling is different. However, it is also possible for the valve member to have

two or more differently profiled regions on different areas of its side surface

and all that is then required to convert the carburettor to be suitable for the

different fuel is for the valve member to be removed and rotated through e.g.

15 180° and then replaced so that it is the other profiled region which now

cooperates with the fuel outlet.

It may also be desirable for a carburettor to be able to dispense two or even
more different liquids at the same time, e.g. two different fuels or conventional
20 gasoline and lubricating oil for a two-stroke engine or the same liquid at two
different points. The carburettor in accordance with the invention may be
readily converted to dispense two liquids simultaneously by providing the wall
of the sleeve with two or even more outlets which cooperate with respective
profiled regions of the valve member and providing two or even more inlets
25 which communicate with respective inlet spaces which communicate in turn
with respective profiled regions of the valve member. The profiling of the
different regions of the valve member will be different and thus different

amounts of the different liquids will be dispensed simultaneously. The precise




10 to the fact that it is very difficult to achieve precise
calibration of a flow netering valve which is intended to control the
flow of a wdely varying range of flow rates. Thus the conventi onal
needl e val we jomraswar burettor will permt a | arge fl owatatreowioofae!
when the engine is operating at full |oad but only a very |ow fl ow
rate when the engine is idling and this large difference in the flow
15 rates makes it in practice very dffficult to calibrate the valve
precisely when it is only open very slightly, that is to say during
idling operation t he engi.ne. ..Jhi t t.he: prese ! ion
therefore i utﬂ%l“;egF {hv?ot“foug&ulrgrify éilioﬁ;m@%%’é%sqe?%ﬁnén dogy :ﬁiﬁ ?%tah é)\rf;gﬂ‘\g/er y
sl ow speed ReRhRd bOthe ¥aRetnfgnidrher for hi gher speed/| oad operati on.

If the two fuel metering valves are provided in parallel, 20 it is
preferred that the main fuel netering valve is closed during idling
operation qf .£he engine wherely -all. - neges el 3.5 i.ed by
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idling netering valve is relatively small and it is therefore a
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20 it is preferred that the main fuel metering valve is closed during idling

operation of the engine whereby all the necessary fuel is supplied by the idling
metering valve. In order to increase the engine load and speed, fuel flow
through the main fuel metering valve is commenced and it is in practice
immaterial if the small flow rate through the idling metering valve continues
25 since this is in practice only a very small fraction of the flow rate through the
main metering valve. If, however, the two fuel metering valves are in series, 1t
is of course necessary for the main metering valve to remain at least slightly
open at all times, that is to say even during idling operation, but it is preferred

that the profiling of the valve member of the main metering valve is such that



15 In an alternative enbodi nent, the valve nenber carries a further
val ve nenber which cooperates with a valve seat within the val ve
menber, the valve seat comrunicating with the inlet space and with a
further spwoewwisih t he val ve nenber, the further spd€d/GB2008/001766
comunicating with an idling outlet in the side surface of the valve
nmenber, the idling outlet being so positioned that it 20 conmunicates
with the outlet in the sleeve when t#e carburettor is in idling
operation. This is a parallel arrangenent of the two fuel netering
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further fuel 9 metering valve, which is preferably situated upstream
of the fuel netering space and is electrically operable, may be used
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cooperates with the valve seat and constitutes with it the further fuel metering
valve. This is a series arrangement of the main fuel metering valve and the
idling fuel metering valve and it will therefore be necessary for the main fuel
metering valve to remain slightly open during idling operation of the engine.
15 In an alternative embodiment, the valve member carries a further valve member
which cooperates with a valve seat within the valve member, the valve seat
communicating with the mlet space and with a further space within the valve
member, the further space communicating with an idling outlet in the side
surface of the valve member, the idling outlet being so positioned that it
20 communicates with the outlet in the sleeve when the carburettor is in idling
operation. This is a parallel arrangement of the two fuel metering valves and
the main fuel metering valve is therefore likely to be fully closed during idling
operation of the engine. It is preferred that the position of the further valve
member is adjustable with respect to the main valve member so as to permit the

25 fuel flow rate in idling operation to be precisely adjusted.

In an alternative embodiment, the carburettor includes a further fuel 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



nmovenent of the throttling valve so that the rates of supply of fue
and air are 10 appropriately matched to one another. In one

enbodi nent, the carburettor includes a rotary input shaft which is
adapt ed t ovbecogosasct ed to an engi ne speed control nerbwGB2OEIITal |y
t he governor of a stationary engine, and is connected to the throttle
valve to nove it between open and cl osed positions and is connected
also to a carriage to nove it, the darriage carrying at |east one 15
el ongate inclined ranp, which extends in the direction of novenent of

the carriage, and ich |s,engaged f.ol | ower connect to.the

val ve nmenbBFCTREYRES Wh‘[cg_tqug?{g%fab?%é%\‘ﬂﬁ%tup\gﬁ% _OEetgﬁlﬁgl M e ment
of the thrghlgny &l Mectabfly dhePNE MDY tbeOlsell R adjast thasie fd datidiangf t he
el ongate ranp, whereby thé follower “is noved transverse-to the length

of the rangpeadcnd meawbd veednerdserpensat ohimsfaned, foeckangagyin/tieesging t hus
noved al so. It.is believed that. this.agpect oft t he present invention
is novel i ﬂpqr?téonp i gt HG* Wie of fh eaffﬂ]al“fiaﬁ%f'n Yot T ot her
feat urses Ofodedit WHIMEIHAICARs RAI e Bikidi@ i#BHOME: tod s, i n accor dance with
a further aspect of the present invention, a 25 carburettor

including a primary air passage, an adjustable throttle val ve

situated w thip the primry_.ai assage, ,a. fuel supply,.,nozzle,.
conmuni ca}tM[tH@ Oaf?lhfs? ﬁ%ce_ﬁﬁ rytilcéu pr B%egtgié&oelngﬁlgle@BHﬁerg%%'&mtgg' ¥hiche
net ering Vaiy fiok® the'@vd MEmbBERARPAM niterfngslald if GhadteedshviaugR t he
nozzle and a rotary input shaft which is adapted to be connected to

an engi ne speedenorfithethrotiieralye o that denmatestaddupply ofduelpndtair aret | e
val ve to nove it betwee en _and ¢l osed positjons | haracterised
B VR o netrrsl%: MaGRe SRS el ofels T Mtcerbitishs B8RS
nove it, thehees hl defyaahitydnag which e@alafee ¢ beneahectdded hﬂ@ﬁgfn@ﬁp,
whi ch extends in the direction of novenent of the carriage and which

i s engagedssyd zonapl owerber,5typisathe shee govasnethel ¢ asftationanbrgine, windr 6by
rotation of the i haft results in. enent of t throttle valve
a1 n*movenerrie s e B BEE o Rotd iR Fnir<d i Goecd Bigichs

wher eby t hgnd RlcbaN&ied ﬁsd@@@a&ié%&‘ﬁ;\&ﬁéﬁeﬁ‘itttﬁe thgiabe bartyinght leh& onaNp
and the fuel netering valve is thus noved al so.

15 elongate inclined ramp, which extends in the direction of movement of the
carriage and which is engaged by a follower connected to the valve member,
whereby rotation of the input shaft results in movement of the throttle valve
and in movement of the carriage and thus of the elongate ramp, whereby the
follower is moved transverse to the length of the ramp and the valve member of

20 the fuel metering valve is thus moved also.

It is believed that this aspect of the present invention is novel n its own right
and will find application without the other features of the invention referred to
above. Thus in accordance with a further aspect of the present invention, a
25 carburettor including a primary air passage, an adjustable throttle valve situated
within the primary air passage, a fuel supply nozzle communicating with the
primary air passage and connected to a fuel metering valve for varying the
amount of fuel discharged through the nozzle and a rotary input shaft which is

adapted to be connected to an engine speed control member and is connected to



10It is preferred that the carriage carries one or nore parall el
tracks, the carriage being connected to one or nore support nenbers
whi ch bear agai nst respective tracks, whereby the carriage is guided
to nove | iWOapUs{439TX i s therefore necessary that the IPAPGBLENETIF66| S
connected to the carriage by a |inkage which will convert rotary
notion of the shaft into linear notion of the carriage and it 15 is
preferred that this linkage is of |38t notion type. Conveniently, the
shaft carries a | ever bearing a projection, which is received in an

el ongate slot.in.the carriage.. The input shaft.nmust al.so, be coupl ed
Co the ¢ hr ot Pt B B0 vl Mfsn' 185 aad (R M Lliofi § RnelFe S0P, o
menber Qf h’ﬂﬂlaft lﬂl‘ﬂ% rd’f&tyernpﬁgshh&i %ealdh dondectedl o £cafi-g8 tb hﬂéve_t i the
connection is via the carriage and that the throttle valve is

connect ed roTiage cawyinEajdessy anef ¢lpngatg incbiged rempo whi¢hhpetgeds inntheh
converts tp%‘gineﬁi ggtioq qﬁ %pe caQ{ia %!L to roggtiqpal n@tign of
the throttfl ﬁéw\?a? OVIIREF B éh e et | W e EME Igg%eyi %g? TEL one
or nore pacdtdetledithGhd DAde hdhtser 2WHe@bY 2btiort 8f HeCinpWhilakt eSults in
connected to the val ve menber and carries one or nore rollers which

are suppor meyemantrafdhetrotie vialveland ag moxpment ofige carriage and thus of the

2008/ 145973PCT/.GB2008/ 001./66,. 1 Iln an_alt native .enbogli nt ...t he
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t he el ongatféng aiothe Sudd imdd@idg edlveidltals fbaddalsolhi s enmbodi nent has the
advantage of sinplicity in that the lost notion |inkages are no

| onger necessary. As the carriage noves in rotation in synchronism
nmove al so

W th e [ Ot i shatt . the part-circul an il |
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t he val ve nenper axially. ) ) ) ) )
tracks, whereby the carriage is guided to move linearly. It is therefore
necessary that the input shaft is connected to the carriage by a linkage which
will convert rotary motion of the shaft into linear motion of the carriage and it

15 1s preferred that this linkage is of lost motion type. Conveniently, the shaft

carries a lever bearing a projection, which is received in an elongate slot in the

carriage.

The mput shaft must also be coupled to the throttle valve to move it in
20 synchronism with the valve member of the fuel metering valve and it is
preferred that this connection is via the carriage and that the throttle valve is
connected to the carriage by a further lost motion linkage, which converts the

linear motion of the carriage into rotational motion of the throttling valve.

25 In one embodiment, the carriage includes one or more parallel in¢lined ramps
and a valve carmier which is connected to the valve member and carries one or

more rollers which are supported on respective inclined ramps.



As described above, the invention relates to many different types of
carburettor 10 including those with only a single air passage. It
is, however, particularly applicable to carburettors of the type

i ncl udi ng ¥EWePBHFIPy air passage with an inlet and w RIT/GHOGNIEE t o
the primary air passage between the throttling valve and its outlet,
the arrangenent being such that, in use, the fuel mxes with the air
fl owi ng through the secondary air pddsage before mxing with the air
15 flowing in the primary air passage. In practice this nmeans that

the outl et LS t |
passage. Ca{Irle;QgH?%Fgélo l)t ?’gcht @lgeeyagérj%g%dl:sé%gﬁlﬂc%%g t?ﬁhi@?@??@%g@dﬂ The
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val ve, a mxture oufl et pa sage co nicating w't e primary air
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t he sgcondary .air passage and the mxture oyt.l et pa a O0The f uel
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the fuel metermg valve is into the secondary air passage. Carburettors of this
type are disclosed in WO 97/48897. The fact that the fuel supply nozzle
communicates with the primary air passage downstream of the throttle valve
rather than upstream of it, as is conventional, means that the fuel is forcibly
20 pulled out from the fuel nozzle by the strongly sub-atmospheric pressure that
prevails downstream of the throttle valve, particularly at small throttle
openings, i.e. when the engine is running at low speed or idling. This is in
distinction to the pressure which prevails upstream of the throttle valve, which
is very much closer to atmospheric. This substantial pressure differential
25 results in very much more efficient vaporisation of the fuel, particularly at low
engine speed. This improved vaporisation is further promoted by the flow of
air through the secondary air passage which mixes with the fuel before it enters
the primary air passage, thereby beginning the vaporisation process earlier than

normal. The result of the more rapid and efficient vaporisation of the fuel is



area whose upstream end comruni cates with the secondary air passage
and whose downstream end conmuni cates with a divergent bore. The
provi sion of the bore of constant cross-sectional area neans that
m nor vari ¥MA YKt he depth to which the divergent bYTER2803(081 A d
wi Il have no effect on the cross- 15sectional area of the

communi cati on between the secondary air passage and the primary air
passage. In an alternative enbodi nerk? a nozzie unit defini ng a jet
or nozzle orifice is secured within the m xture outlet passage. In

practice, tQhs Whlibn@RHUSHSRER 1S rZfchd KloWEShsAtHphiBh aR3ARBISINREE NY
| arger than in the previous enbodi nrent and once this passage has been

formed a noaumissonmeftpolutablsock defining an orifice is inserted into it
and retained in position. This will again result in the
cross-sectional area of the conmmunication between the secondary air

passage andit g PlekdiRbY cRbbdiRRABAHE REI SepY &8R! hcRideslel aleMinrd and
thus not subject” to 25tol erances or minor variations in the
manuf a6t ur i paysage coetimdcating withi¢he vutlgiradtba tfued rmetroeg valve] g nhigiyre

b PSS O LB b ab S SESRE Faponcaee
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mixture outlet passage.

10 The fuel supply nozzle preferably includes a bore of constant cross-sectional
area whose upstream end communicates with the secondary air passage and
whose downstream end communicates with a divergent bore. The provision of
the bore of constant cross-sectional area means that minor variations in the
depth to which the divergent bore is formed will have no effect on the cross-

1S sectional area of the communication between the secondary air passage and the

primary air passage.

In an alternative embodiment, a nozzle unit defining a jet or nozzle orifice is
secured within the mixture outlet passage. In practice, this will necessitate the
20 mixture outlet passage being larger than in the previous embodiment and once
this passage has been formed a nozzle unit or block defining an orifice is
inserted into it and retained in position. This will again result in the cross-
sectional area of the communication between the secondary air passage and the
primary air passage being precisely predetermined and thus not subject to

25 tolerances or minor variations in the manufacturing procedure.

In order to prevent an excessively low sub-atmospheric pressure being formed
in the secondary air passage when the engine is idling, it is preferred that the

minimum cross-sectional area of the secondary air passage over its entire



| ength is greater than the cross-sectional area of the bore of
constant cross-sectional area. This will result in a substantial
proportion of the pressure gradi ent between the fuel outlet of the
fuel meter MBS and the primary air passage occur riGTEEREEEERS t he
secondary and primary air passages, whereby 5excessive anounts of

fuel are not drawn into the secondary air passage fromthe fuel

outl et when the engine is idling. T benefits of the secondary air
passage are particularly pronounced at low and m d speed of the

engi ne becasfh Qf ghdaterSUBS RN EicRd-bdttioRRr QYL Gf YBPBbicSaE bétdtant @rQk- t he
fuel. However, at "high engine speeds, there is a substantial air flow

t hr ough t heegrdinghireaai Thpagsthgesuwdinth a swbstantied i prapétionmf tier pressuve

t hrough t he secaondar ir ssage sqQ. ,Thi,s.may ,resu in.the .
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passage includés a controllable valve, whic 15 may be operated by a

separ al e ackerssiye anying of fuel ercamdtedrawn intodiie gecondaryt 4ir pesyhga frem
secondary ajr S e.to . be controlled i ndependently of the air flow
t hr ough thgﬁep@féﬁr%l?tggéwgnﬁ%es%"%glsll e enbodi ment, the control | abl e
val ve is connected to the throttle valve and arranged to cl ose
progressively as the throttle valve opens. This neans that as the
engi ne | oadhertenefitsedf thhseedndary siwpasnge ere parte)arly peormuaeaidatr pvai r

assage W || ,not incr e at. the sa at n i ndeed even.
et oace. orndati sheel § b aftind ARt heSaPliafE roerBrer i siion «
featur® isobehd evd MewbRraRPhighadshel He6dy theretié ar mb¥hh®dl P float
include a fuel netering val ve of the speC|fjc type referred to above

and thus adwongh Hiy pomansay Hfagsaghand s pelcmsighificaat pir dlnon throngte the on,

b i,ncl udi ' i ' I h I
val ve o tuiteaousif pEnd Rbbrettys By BRRERCE. APalEhiRL AL o C

passage W yRdéirabR 18t [@0¢l ukdehhiah efpink @dads O ThixepdEdtRpYobirh nRASSAJE
between the throttle valve and I'ts outlet, the arrangenent being such
that, in ushmindied fiuthic seeqrdarpiatrhpasprgeaineluflesoaicegtrebigtde grlvehavhic

seconfls':\ry %ilary be operated by a separate actuator. This will enable the flow of air
through the secondary air passage to be controlled independently of the air flow

through the primary air passage. In one embodiment, the controllable valve is

connected to the throttle valve and arranged to close progressively as the

throttle valve opens. This means that as the engine load increases the air flow

20 rate through the secondary air passage will not increase at the same rélte and

may indeed even decrease or go to zero when the throttle valve is fully open.

This feature is believed to be applicable to carburettors which do not include a
fuel metering valve of the specific type referred to above and thus according to
25 a further aspect of the present invention, a carburettor including a primary air
passage, an adjustable throttle valve situated within the primary air passage, a
secondary air passage with an inlet and with an outlet to the primary air
passage between the throttle valve and its outlet, the arrangement being such

that, in use, the fuel mixes with the air flowing through the secondary air



14 passage before mxing with the air flowing in the primary air
passage is characterised in that the secondary air passage includes a
control |l able val ve. This val ve may be connected to the throttle val ve
and arrang¥82{%8/'t¥tse progressively as the throttle vAFVEBAYEET05 |
the preferred enbodinent, the throttle valve is nounted on a rotary
shaft through which a radi al passagﬁ passes, the radial passage
constituting a contiguous part of t % secondary air passage, when the
throttle valve is substantially closed, whereby as the throttle val ve
i's opened pligagearbifote Psfag®ithOtheesio RSviRg dEr @8 Spidhly Hirspdsbapaed wi th
t he adjacent portions of the secondary air passage and thus

progr essi velafaqterisgd tip dhatt the sgeqndaryogir tapssag ineludesse comgoliable pl¥sage.

This arran ' [ i fp! ce- i.n ause it
ises the AR vyt b, GithRied o5 A Gl BRRCEE ARG HRE

val ve for pﬂ@ngg@agdgmxnghﬁﬁ@aﬁsag?mml5 Further features and details
of the invention wll be apparent fromthe foll ow ng description of

certaﬁn speci fic enbodi ments, which is given by way of exanmple only
LD oGS A RO PSSR IRS e R
i nvent i on; thiouphr &hZeh @ fadiat apaspeies pesstd, Ve Viadl Opaskdle Ganstiaitiigt @r of
Figure 1; 25Figure 3Ais a scrap diagrammtic cross-sectional view of
t he car bur@intigioys part of the secondary air passage, when the throttle valve is
substantially closed, whereby as the throttle valve is opened the radial passage
10 becomes progressively misaligned with the adjacent portions of the secondary
air passage and thus progressively throttles the air flow through the second air
passage. This arrangement is particularly simple and space-saving because it
uses the shaft of the throttle valve itself to act as a throtile valve for the
secondary air passage.
15
Further features and details of the invention will be apparent from the
following description of certain specific embodiments, which is given by way

of example only with reference to the accompanying drawings, in which:

20 Figure 1 is a front perspective view of a carburettor in accordance with the

invention;
Figure 2 is a rear perspective view of the carburettor of Figure 1;

25 Figure 3A is a scrap diagrammatic cross-sectional view of the carburettor of

Figures ! and 2;

Figure 3B is a view similar to Figure 3A showing an optional feature;



Figures 1 and 2; WD 2008/ 145973PCT/ 82008/ 001766 15 Fi gures 4A and
4B are sectional views of the fuel netering valve in the cl osed and
partially open positions, respectively; Fi gures 5A and 5B are

| ongi t udi Y89 28R &P Pansver se sectional views respecti vBFY/CBHLEs/Y1766
nodi fied fuel nmetering valve;, Figure 5Cis a vieWsimlar to Figure
513 of yet a further nodified fuel ggtering val ve; 10Fi gures 6A, 6B
and 6C are views of the top of the rburettor of Figures 1 and 2
showi ng the positions of the various conponents at high | oad, nmedi um

| oad and whpikrdshEA and@dBert Sedtidhaingews 66 pRCUEMBEY ing valve in fHeQlbgd 7A,
7B and 7C are axial sectional views of yet a further nodified fuel
15net er i ngandpartall Fppmmrposiions, raspeetivélsal axi al sectional view of the
carburettor of Figures 1 and 2; Fi gures 9A and 9B are axi al
sectional views of a still further nodified fuel 20netering val ve;

Figures 5A and 5B are longitudinal and transverse sectional views respectively

5 of a modified fuel metering valve;

Figure 5C is a view similar to Figure 5B of yet a further modified fuel metering

valve;
10 Figures 6A, 6B and 6C are views of the top of the carburettor of Figures 1 and
2 showing the positions of the various components at high load, medium load

and when the engine is idling, respectively;

Figures 7A, 7B and 7C are axial sectional views of yet a further modified fuel

15 metering valve;
Figure 8 is a vertical axial sectional view of the carburettor of Figures 1 and 2;

Figures 9A and 9B are axial sectional views of a still further modified fuel

20 metering valve;

Figure 10 1s a perspective view of a further embodiment of carburettor in

accordance with the invention with the upper cover removed,;
25 Figure 11 is an axial sectional view of the carburettor of Figure 10; and

Figure 12 is a perspective view of the rotary carriage seen in Figure 10.



Figure 10 is a perspective view of a further enbodi nent of
carburettor in accordance with the invention wth the upper cover
renoved; 25Figure 11 is an axial sectional view of the carburettor

Fi gure 10; VR 4B Ref er ri ng firstly to Figures 1 to SR HYs/01766

carburettor 1 includes a body 2 defining a primary air passage 19
with an inlet 6 and an outlet 11. Tq body 2 is adapted to be
connected to an air cleaner housing ?not shown) via a flange 3 and to
an engine inlet manifold (again not shown) via a flange 4. A throttle

5 val ve 8 ®efdrtihg efirstly tbYIiQuies Brtd B ethei Carblvettdr i1NBicludel 'a PagdE age
19. The body 2 al so defines a secondary air passage 13, which
communi cat dsfiping g primasy aHAWESALE dPevith an imef twtisban gl St r dhebody 224

conmmuni cat €s_ w chanbe ... The «chanber .22 acc dat esya fuyel
rotor 1 ng. v oiblsd 8 pf RBHRGRe R sn e IR A (R SRIVRERB G e
comruni cat @fid ¥é an tenBinBasiengRei fakl Mghih ddiehbwhptiaof flanddiel A 18koglepply
nozzle 28, the outlet of which is directed into the primary air

passage 19valxg 8st{dwteifly type)isamngpd dnthesmpimary @irfpassagprdPerfhedodalye

et ormat BBt b REYF aftpabdiBe 1 3 whlof Wkl s Wik B8Ry |
be noved i mlét Medrd widse Aonv@ctrém ey 24 cohmalichfes vAth Mchdmig 2desihel bed

bel ow. The sl eeve 32 defines a fuel inlet space 35 at its |ower end
whi ch conmiibarekardd agpammadataes fyah meteramg valve 335 whagheyilbbridescebed in
non-return -l . i) fl. of .fuel and
wll thus Péﬁﬂ?@kﬁﬂg'E#%ﬁgﬁ@%¥ﬁg¥%§gﬁ@%8%§§%33§y3h§qﬁgé§$ﬁgﬁﬁJﬁafue
that wan oe@ply avgkle 26, ihapakiesof hhichpierditecRl iad0the fringdrg gy paakagehe
engine. Provided in the side wall of the sleeve 32 is an outlet port
39. The val¥%e rod 33 is of circular cross-section over the upper
portion of its length and is in sliding and substantially seal ed
contact with the internal surface of the sleeve. However, at the

| oner end @k shbenValMgureDdAidnd 4B thadeeldhéteie dalo wonislsts ofien Qitdret
port 39 is relieved or cut , 25 amaylﬁéogressively in the downwardly
di recti on. slagtopuiuhgl 32, lepsitudingly, slidably gecommedated avithis iwhieh isBown
in Figures | et i I y.. Qb by, unf.ace of
t he H%d anﬁé?%g%ggigyﬁgﬁ%%%%ﬁk%ggﬁﬁ%ﬁﬁ%§¥ﬁgéha%ﬁéﬁg%e h§g§¥§]§ﬁﬁ t he

outl et porti6, dNowillusd deseibddiesled Orkhef JlewetIIr dufigbs b TeelMaley epadeidsaacer ,
as the valve rod is prpgressively rai sed, the progressively
decr easi ngitt feygas-end whic

communicates with a fuel inlet 37 at its lower end via a
non-return valve 30. This valve will prevent any backflow of fuel and will thus
reduce the transient pressure changes and backflow of fuel that can occur and

20 impairs the operation and efficiency of the engine. Provided in the side wall of
the sleeve 32 is an outlet port 39. The valve rod 33 is of circular cross-section
over the upper portion of its length and is in sliding and substantially sealed
contact with the internal surface of the sleeve. However, at the lower end of
the valve rod its surface directed towards the outlet port 39 is relieved or cut

25 away progressively in the downwardly direction. Accordingly, when the valve
rod is in the position shown in Figures 4A, the outlet 39 is completely obscured
by the surface of the rod and there is no communication between the fuel space
and the outlet port. No fuel may therefore flow through the valve, However,

as the valve rod is progressively raised, the progressively decreasing cross-




17 sectional area of the rod will mean that the fuel space wl]l
comuni cate with'the outlet port 39 via a space of progressively
increasing area and the rate of fuel flow through the outlet 39
towards the fuel nozzle 28 will progressively increase. The detail ed
shape of the cut-away portion of the vdlfve rod nay be 5 contoured to
achi eve any desired rel ati onshi p between the position of the valve

rod and the instantaneous fuel flowrate. In the preferred
embodi ment , Sekbona| area bt rodwillgvean thahdhe melvﬁptaﬁ? A ileonunygisgtawith

hough i
o0l GGERBFES) SHER B obbrGRHY AL B el AR P T or
CI T CUl ar SECkORod tﬁrehglh REELRIIEE Y0 t5RARISTRBLfuRN dob b DEOREN spragremeeiy

pOSSI b|||ty, east theoretical y, of he val ve nenber rotatin

wi thin the sheeuec.athetdegaitadt staypayinhe tcuoawiagqmmng codrijevahveyrod may be
msaligned with the outlet 39. This risk is elimnated in the
modi fi el enesuitonsad terekisve anFidgsired shAationsiip beivigsa thelpesitios afdhpaplve

is provided with ngat e 44 in its surface opposite to the
outlet 39, Aog@gﬂiﬁ?maﬁwﬁen$%@é°$5ﬁbvhﬁﬁq a plug 48 passing through
the wall of the sleeve 32 extends into the groove 44 and engages its
two side walls. Rotation of the valve nenber relative to the sleeve

i s theref or gnpihevaBleetdoymbbeingint dthedfalvd Sacrdber! 33 tnhevesnbdilyewithof the
Figure 4, the upper portion of the internal surface of the sleeve 32

is in slidi rﬂgefs@a}kdhougm aicW1Mmbteramméc1@tpgdhewtmaﬂ®@§oomomenuataw@n or

menber _ ar ou ts e tire peripher s to f fuel
in thelleWaﬂ?Ptbl ingatly gnd 1mf0tﬂ§0nh heva Ve g ﬁéggé% 9 offy RicuPr seofign o

menber be 2 t eLY ,Ru t
seal ed ar ounH?% ﬁ’éggﬁ%a‘ﬁ leéé&iﬁlr?ﬁ? M(F %?% @% nbgdlttkrlréenrsl{ﬁgs?bll‘ gura(te lfggt
the valve slggy@tiddl 1@%@6&%&%@&%&@4&%@@@@@ theGsl@dvicodidi Mg duiiway
outlet 39 and a sem™>cylindrical recess in which the valve, rod,
merber 33 i spartioai beshmihige angiludy meitaeiznad eghi thaasitlah 3. on@htse risk is
recess 44 forped in jts side surface renote
eliminated in the modified embodiment shown in Figure 5A in which the valve
15 member is provided with an clongate groove 44 in its surface opposite to the
outlet 39. A projection 46 integral with a plug 48 passing through the wall of
the sleeve 32 extends into the groove 44 and engages its two side walls.
Rotation of the valve member relative to the sleeve is therefore prevented by

the guide 46, 48.

20
In the embodiment of Figure 4, the upper portion of the internal surface of the
sleeve 32 is in sliding sealed contact with the opposed surface of the valve
member around its entire periphery so as to prevent leakage of fuel in the
upward direction. It is, however, not necessary that the valve member be
25 sealed around its entire periphery but merely that it be sealed around the outlet

39. In the modified embodiment of Figure 5B, the valve sleeve 32
accommodates a sealing member 50 affording the outlet 39 and a semi-
cylindrical recess in which the valve, rod, member 33 is received. The valve

member 33 again has an elongate recess 44 formed in its side surface remote



18 fromthe outlet 39 and this recess receives a projection 46
connected to a block 48. The projection 46 has a width equal to that
of the recess 44 and is nmade of resilient material and thus urges the
val ve nenber to the right, as seen in Figure 5. The valve nenber 33
is thus not only restrained fromrotatig§g but is 5urged into sealing
contact with the seal 50 by the resilient projection 46. In the
further nodified enbodi nent of Figure 5C, the valve nenber 33 is

agai n provi demn e eutletPo arsl thes revsseraceigs dgPrrivcon Hoosmnesigi dala block
groove for in it and is in sliding en nt..wth a seal 50 i
Shioh the ot dihegrotion e e Wi ERLRPETE BT tifiedody PEpg, Amae of
pol yneric tlal t r s otk a

PEEk i ¢ uar el porma i A It G Y VIR Wb ) (oA S
attracted toiglie 5 eThiorBgaeht@byaBY s (RO 088/ ARtalnedSrothgetdiing aadb
50 into contact with the valve nenber 33, thereby enhancing the

i ntegristy ofirgdueingesdalinglcoatavamithethg seah®) hatlks reslliest ptajectswud6.50 may

contain 15magneti sed particles which draw the seal into contact with
t he val ve nenber. Figure 3A shows that the secondary air passage 13

| ncl udes a yaliye Ghanaedhiked KaREHBIRPFSERIE. AT B HRLIE 33 is

val ve 8 opens. I's case, ve Inc S a cen

rotary shaf E%ﬁﬁyprbwd@ﬂgﬂtﬂ\’ﬁ ioeflcag ad cRBsEiAgentb% RASREEinaPBrothetothed
valve 8 is close to the closed position, thé passage 42 constitutes

part of theiseécandadsinailidipasagggemtiowenvidr 2 sasl tBenvehich theopethst, 39 e
passag% 42 hecones increasingly msaligned with the adjacent port'idogs
y

of thdlpassigenal Bhersernd privadess pharg pehinerq etarisd spelbgs drat so

secondary a0 GHA 0 5.ReAERtd, WERLenR % &al 300088 oF e
magnets 52 which are attracted to the ferromagnetic valve member 33 and thus
urge the seal 50 into contact with the valve member 33, thereby enhancing the
integrity of the seal. Alternatively, the material of the seal 50 may contain

15 magnetised particles which draw the seal into contact with the valve member.

Figure 3A shows that the secondary air passage 13 includes a valve arranged to
close progressively as the throttle valve 8 opens. In this case, the throttle valve
includes a central rotary shaft 40, through which an air passage 42 passes.
20 When the valve 8 is close to the closed position, the passage 42 constitutes patt
of the secondary air passage. However, as the valve 8 opens, the passage 42
becomes increasingly misaligned with the adjacent portions of the passage 13
and thus progressively throttles the flow of secondary air through the passage
13. When the valve 8 is in or near to the fully open position, the passage 13
25 will be closed and no secondary air will flow through the passage 13 to the
nozzle 28. This will result in an increase in the richness of the fuel/air mixture
at high engine loads but will not impair the efficiency of fuel injection and

vaporisation because at high load the air flow through the main passage 11 is



25 will be closed and no secondary air will flow through the passage
13 to the nozzle 28. This will result in an increase in the richness
of the fuel/air mxture at high engine |oads but will not inpair the
ef ficiency of fuel injection and vaporisation because at high | oad
the air flow through the main passage 19 is 19 sufficiently rapid to
ensure rapid entrainment and vaporisation of the fuel discharged

t hrough the nozzle 28. However, it is desirable for there to be a

smal | flow cspfﬁecnﬂyjamylchmp ansure mmtéremrmn@nm @ad EWIStaﬂ@hsO%mf fuel
this is achle d |n onstruc of Figure 3A by the provision of
a further séB éhi ‘in parallel with the upstream
portion of the secondary passage 13 and bypassing the val ve
constituted by the shaft 40 of the throttle valve 8. 10As referred to

above, the fﬂalvefzélow i§ AbGrdPY fREh¥RS toafd DahuR Erbvles béadaBXxaiymrnader
mnimumrates. The maxinumrate will correspond to maxi num | oad of

t he engdi ne. hipke loadicomditioas endelishie @hlﬁeﬂeﬁ ihdhe rca)netrc@ircrres‘p&gurﬁéﬁs by

idling speed of the engi ne. However, is as a pr ctical
difficult tdheepioxmign a?fdapf%ese‘feﬁoﬁ%ﬁ/r@ﬂ eaﬁsaw eﬂbﬂﬂaﬁtﬂt‘ vithyhe

sui tabl e formighns oei L HE CEPufrBrphRplPc uld MleathRE e, yghve
that the cargyahal b isd m§4@om{etthﬁdmwatve@terl ng val ve, an
idling nmetering valve, which also communicates with the primary air

passage and is adapted to supply the small anount of fuel that is
required for idling operation. Such a construction is shown in Fi gure

3B, frbin 20 Mli‘@fﬁl‘fﬂfb t@e@hﬂ’v@arﬂ}fﬁ aluel phevs aggée HBaY bservasiet belversr desieed

k f | t b d
oot oot oaniiHT R PTRREG: s by TheD a'xemﬁassa?%hWﬁ‘s ORERENL A

of the adja t I I
subst anti al f‘f}g’%ﬁ“@g‘ﬂ? ga (Sf':qgleuglg@béaﬁzg i H%UHW?t tle e W}rgnlow l|atse
open to an Mfe@;ﬁbﬁ@ihg @xidig s Zg bﬂltlnen@ngirre pmrcmm eapestical

with a fuel supply 25 orifice The idling air passage 13" is
control | abl embyematififisuloto ealiabtlj asd atdoéscie edteolalape rais ofhel ﬂ'QWrtthP@h

'S Tl g, A vehits g %e o %% OaRAHEY oot 8l RSB SuAbRn o Bish Pera
o 0 o0 binhd 858 aliBy Mo i B B (L eq SRHNAL ARG, 19f:lutdg§a further
sub- at nosphefi.f nRiEHSY! Rfﬁlve'f*'aﬁ idling metering valve, which also communicates with
the primary air passage and is adapted to supply the small amount of fuel that is
required for idling operation. Such a construction is shown in Figure 3B, from
20 which the secondary air passage has been omitted for the sake of clarity. As
may be seen, an idling air passage 13” communicates with the air outlet 11 at a
position which is downstream of the adjacent edge of the throttle valve 8, when
it is substantially closed but is upstream of the throttle valve when it is open to
an appreciable extent. The idling air passage communicates with a fuel supply
25 orifice 41. The idling air passage 13” is controllable by means of an adjustable
needle valve 45. The main fuel metering valve is arranged to be substantially
closed when the engine is idling. At this time the throttle valve 8 will be in the

position shown in solid lines in Figure 3B and the downstream end of the idling

air passage 13 will be subjected to a substantial sub-atmospheric pressure. Air



20 and fuel are thus drawn into the air passage in an anount

sufficient for idling operation of the engine. The precise anount of

fuel that is admtted may be controlled very precisely by adjusting

the needl e valve 45, which is only required to permt a relatively

small range of flow rates. Wien the th2bttle is 5 opened, the nain

fuel netering valve 28 will again begin to permt the flow of fuel.
he throttle.8 noves. downstream

As the adjacent eldge gf t g the. . .
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nozzle 28. In the nodified enbodi nent shown in Figures 7A-C, the

i dli ng met eréquiredatiovigeringt nrehativelyasieall irmgehel alwmtewe nidrenothet theotiteiin
fuel nmetering valve. In this case, the valve nmenber 33 is hollow and

acconmBdat eSPHRathithe main fyel etering vabedt® vall againbegin én psrmiiHbs dlow of
ext ernal surface gcarries,.a screw thread ,n enent with a

Corr espondi sy Phr Glifedil ks o BF; Bl Bnaieiis, dowiiEeamsgl the
that the relghhy@eshtild POfletiapng a@fL @%ﬁ%é’@ﬁ”ﬁh@?&@?&edﬁe ?@Eﬁ% to

needle 54 are readily adjustabler T nfet to the fuel inle ace

35 consti t utlesdewnsten sdtofShic Wakdagehi X’hddoheaseabue the €idhe ob4uel and air
cooperates. The valve nmenber 20 33 is again profiled on its external
surface dir Hupegh ttboapassaghd 3udiops t89a seerslons viatusduddch He igsigingiéeant

varyi fuel flow rat the val ve nenper, 33 is noved axially within
t he slqgeve §9m§ﬂ'ffditf)tﬁ§?§)@éﬂﬁ°\1@§%red?%g& ig'om rotati on by engagenent
of a guide 48 in a |longitudinal groove formed in the opposite
surface. Wien the engine is operating at full speed, the val ve nenber

33 will  255behd motiiRedPembbil@ierft BAWHNI iR Fikoies g ALC, ithe i’h’ﬂir%;’m@tering valve
significant volunme of fuel is permtted to flow through the outlet 39
and t he val weinceguirated4ini the spdoe thendbdr awhy rhaionfuchenetalding vabat Bbthis
When the engine js not operating,, the valve nmenber 33 wil| pe in the

posi tion sh&Wis ithe P{agYe é“eifBg?fn33h‘iScliﬁ011% Pk pegommorlates | wehm iy at ydve

val ve jgenbep 38, 410400 BhSof SRk BEERRIAIateSCan 0% IR Y in
engagement with a corresponding screw thread on the interior of the valve
member so that the relative axial positions of the valve member 33 and valve

needle 54 are readily adjustable. The inlet to the fuel inlet space 35 constitutes

a valve seat 56 with which the valve needle 54 cooperates. The valve member

20 33 is again profiled on its external surface directed towards the outlet 39 so as
to produce the desired varying fuel flow rate as the valve member 33 is moved

axially within the sleeve 32 and it is again restrained from rotation by
engagement of a guide 48 in a longitudinal groove formed in the opposite
surface. When the engine is operating at full speed, the valve member 33 will

25 be in the position shown in Figure 7C in which a significant volume of fuel is
permitted to flow through the outlet 39 and the valve needle 54 is spaced well

away from the valve seat 56. When the engine is not operating, the valve

member 33 will be in the position shown in Figure 7B in which the outlet 39 is

closed by the valve member 33, though this is not necessarily so, and the valve seat 56 is




21 conpletely bl ocked by the val ve needl e 54. However, when the
engine is idling, as shown in Figure 7A, the flowrate of the fuel is
controlled not by the valve nenber 33 but by the val ve needl e 54.
Thus the pyofised®Portion of the exterior of the val vECHERHEF03BG6| s
so shaped that as the valve nenber 33 5 noves downwardly, the area
of conmuni cation between the space 35 and the outlet 39 progressively
decreases and whilst this occurs th&lvalve needle 54 initially has no
i nfluence on the fuel flow rate. However, as the idling speed range
IS approacggﬂE f SN &5 4 POfT . .Of

t he valve ne 1grnfgﬁ§g%ﬁb Hg%hﬁﬁgﬁgrea %ﬁ'cgﬁhﬁﬂfggﬁkgﬁhggﬁ ﬁ%ﬁlsthe
space 35 ailling 143 shbemndutHigire IA, sheaflew atestfaln fiel isycomanBednot nthedoes

not decrease yet further. However, as_ this,point is ached, the
val ve needl8VEmeRdET 13 Bub by 819 Al acadie 541 dfjus eprf’ﬁfﬂgwﬁﬂ% P81 ve
seat 56. F : | d i i t

rember 33, St p TR pldhcRICR R e SRk R Al Pemeet 45
reductsi on movéshdovinwedrdiy, ohe a@b ©f butmntunication dettdearthe spak|3Scaudsthd by

the valve 15 needle 54. The rate of, fuel flow whilst idling be
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54 within r i f ezlggbm I iAgwhi ch
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mai n fuel mnmgels approadhed, ile dhpwfithe rdOvditorieen 8AtlensurgBe ofhtheval ve

menber 33 i g again holl ow and agai n. accomodates within it val ve
menber or YAAUGMEMBA igsych Hat gw%q POy iophepUeRdBE RIS PR 1 he

val vggnme i j i f t] w
b oads: " THE qifel 30 38R BCloBARPE Snsfify TR 0cR ngk WHERS, | ARFREE
i dl i ng val Hewawsithay thislpciabpercathed, the ifd medlond4 heging keinflabnve thenber

33. 25 Situated gbove the valve seat 56 within the valve, nenber 33
is a quuiéo‘gprét?eﬁﬂ'ﬁ‘r‘%]mecéﬁ‘]f"ﬁg*e% 5y aﬁﬂf&tﬁﬂ@?"%%eﬂitd“t & dovgward | of

the valve 6k of edéi‘vé‘&é%%:r %%ﬁg%ﬁr‘a}éﬁ( thEEzgléﬁ%Eﬂ@M? iIPRAYR 10

Figure 9A, the outlet 66 Is close y the opp Internal side wall
of the sl emwered@ctamdinrtbe furd|flosaratd bdrtbisaedudtioavis thhcausgt biyhbe valve e
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56 and thence through the outlets 66 and 39. The two netering val ves
are A further modified embodiment in which the idling metering valve is
incorporated in the valve member of the main fuel metering valve is shown in
20 Figures 9A and 9B. The valve member 33 is again hollow and again
accommodates within it a valve member or needle 54 and the position of this
valve needle within the valve member 33 is again adjustable by means of
cooperating screw threads. In this case, however, the valve seat 56 with which
the idling valve member 54 cooperates is defined within the valve member 33,
25 Situated above the valve seat 56 within the valve member 33 is a liquid space
communicating with an outlet 66 in the side wall of the valve member 33. In
normal operation of the engine, as shown in Figure 9A, the outlet 66 is closed

by the opposed internal side wall of the sleeve 32 and no fuel can therefore

flow through the valve constituted by the seat 56 and valve member 54.



5 effectively in parallel in this enbodi ment and the main fuel
metering valve is therefore arranged to be fully closed during idling
operation which neans that all the fuel required for idling operation
passes t hro@gisndsersi dl i ng fuel netering valve. Since BEUKBRIEUIH Sy e
menber 54 and the val ve seat 56 nove with the val ve nmenber 33,
novenent of the valve nenber 33 does not result in relative 10
movenent of the val ve nember 54 andZ¥%al ve seat 56 and this nmeans that
the flowrate through the idling nmetering valve is constant, though
it may of ] t hr I jMst kng:

| ongi t udi ng@%ggri’ ?‘ig %%péwbﬁ%evgféggpné%bégvﬁdyﬁp ﬁ’%ﬁ hlg&{/;Wéaltr}r%nber
33 by rot apbdifion,tas dieinBiuen DBz oudbtddé thired imbd rogivtey iwith val ve
is actuated and controlled will now be described with reference to
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dependi ng f I i i; i i,ved
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62 and sl ovalod. Biicedsoth theosilvertiendier 58 rindghe anlbctsbat 56 atoatiwith tdie t he
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al ong t he Falve semther FRempyemasny of thertalvromemnbend dofsdiof resuly an {Rlatiye

ext engs thm%‘&%eﬁth& megsgvevm&hbaf 54 %?1 CALRUERI4OIn A hans that the

non-r ot at abl'y connecte o0 one end a lever 14. Forned 1 n the upper
surface of fibvaaleatimughshd glliag heetgingudiveak cohsintfhough hmaghofagvurse
el ongate slider 68 is sJéi_da |y receiyed, The end of the s|ider 68
remote frohf BRI G 7 1desishria &Y, TWitipgt e lgng! tRAgitog Phhe

carriage g@geé% urtrggermﬁli[pﬁwqmme\méql@rrgg o 7 g?Jﬁot 67 and slider

68 constitu ost notion 1 nkage su at |inear novenent
of the carriage 18 along the rails 60 will result in rotation of the

haft 40 dth i ir | i t of t hr ot t
vai v, olapereshaning B DM GedaF MEEES ieo 1L et Pl e
webs 72, t 13@9}?5&&55@%@ \Zﬂh‘?%]fe%@eg’t & 1 ,rara{dhh.edm@ﬂp s a

sonewhat curv i ncl'itned ranp shape. uated above the profi ranp
74 is an ehwufgatd thalcudurmiodearriéd twprparadiet chogghic ohido mails 6€leshdhblyhi ch

is aroller 78 resting on the profiled rapp 10 74. At the centre of

the val ve FPgerd p yhich 1§ap§'8rstcam%e181e!“ i 6%@*(314%{10%%&%%

menber 33 %Ethﬁpéréx{f@ab%e&ﬁfem%t vl Hﬁshﬁe&h i edm?nvt?éaﬁwﬁgggtfsf tha3 and
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support plate 16 are connect toget her such that rel at verti cal
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end of which is a peg 62, which is received in a slot 64 in the carriage 18. It
will be appreciated that the peg 62 and slot 64 act as a lost motion linkage and
that rotation of the shaft 12 will result in linear sliding motion of the carriage
25 18 along the rails 60. The rotary shaft 40 of the throttle valve 8 extends
through the upper wall of the carburettor and is ﬁon—rotatabiy connected to one
end of a lever 14. Formed n the upper surface of the lever 14 is a longitudinal
slot 66 in which an elongate slider 68 is slidably received. The end of the

slider 68 remote from the throttle shaft 40 is pivotally connected to the carriage



15 flat engagenment prevents tilting or skewi ng of the valve hol der
as it noves along the webs. In use, the top of the carburettor is
covered by a cover or |lid (not shown) and springs (al so not shown)
are provi ded:2pmenwesn the undersi de of the cover and 20CT/G8208&boE6
hol der 76 to urge the latter downwardly such that the roller 78 is
mai ntained in contact wwth the ranp 74. The input shaft 12 is
connected to the engi ne speed contrd¥ nenber, typically the speed
governor of a stationary engine or the accel erator pedal of an

aut onoti ve ine. such .that. npv n th ee nt.r ol er
o esur ¢8R Pens B S phingTel TR bgBb7 i sRBGES EBEM,  TRERS
operating afst mdtibmUnkdpeedch tHaelipas inidvetedf of the caatfagt agalohg therals
shown in Figures 2 and 6A. As will be seen, the roller 78 is in
contact wi & Wierasulieiat rofasian eh the shife 40aapd 7husiy oppeing 0ty eloiagber

35 is at iﬁ@v&%&%%ﬁﬂ%?&h&h@@ﬁvg% shown in Figures 4A and 7A, whereby
the fuel netering valve is substantially closed and fuel netering is
perforsred by the idling netering valve. In this 24 condition, the

throttle valve 8 is substantiallg closed. If the speed control nenber

i s now novEastarding fiom dereyriage 19 a¢ twe spagereparalinl twebs 4% thepupper
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60. This in turn causes e va e rofate
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Figure 6B. _The roller 78 noves to an_ internediate position on the
ramp 74 andd.tmeestns/Eomenssidend whichisaaglign78 esting pathenratiedramp
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into the primary alr passage o e car he Speed contro

menber is thewalvemenbei3Bhethé fuel heterinklvalveatitehde e the 0slive nieinbet DB
i nput nmenber 10 12 is rotated further and the carriage 18 is noved

further toandhaupRest iRl hottR ponmerigdr togethen nwch cthatrplativg wemesl | s
transmtte e I , ' ' l.I._open
posi tion, ggbgPégq%é%%Q%%hFﬁégféﬁéﬁkkﬁgbﬁgﬁ*%#ggéq%%§%gﬁP§H%ﬁg1 op of
the ranp 74ididy efgaganenitvsith thetopposed|paeailet pir€ice 3P thrcithg wab/EY Dipwar dl y
to its highest position, as seen in Figures 4B and 7C. 15 The

nodi flided ef¥owgassmenstprevsniy HEngoor sheyame o the yalveholdprias if snqves
simlar tomBﬂfﬂéﬂﬁﬁﬁﬁing enbodi nents but differs fromit in a nunber
of inportant Tespects.

In use, the top of the carburettor 1s covered by a cover or lid (not shown) and
springs (also not shown) are provided between the underside of the cover and
20 the valve holder 76 to urge the latter downwardly such that the roller 78 is
maintained in contact with the ramp 74. The input shaft 12 is connected to the
engine speed control member, typically the speed governor of a stationary
engine or the accelerator pedal of an automotive engine, such that movement of
the speed control member will result in rotation of the shaft 12. When the
25 engine 1 operating at idling speed, the position of the carriage 18 is as shown
in Figures 2 and 6A. As will be seen, the roller 78 is in contact with the lowest
portion of the ramp 74 and the valve member 35 is at its lowest position, as
shown in Figures 4A and 7A, whereby the fuel metering valve is substantially

closed and fuel metering is performed by the idling metering valve. In this



20l n the precedi ng enbodi nents, the air fuel ratio at any particul ar
position of the valve rod 33 is fixed by the manufacturer by
precisely determning the profile of the valve rod. However, as a
result of manufacturing tol erances and progressive wear of the
carburettor and the associ ated engi ne R4 may be desirable for the
carburettor to have an additional neans of adjusting the air 25 fuel
ratio. This enbodi nent includes a conposite control valve 80 situated
bet ween t he wadbimmetthorthfottat valnarbés sabstamfdnlbhelasaflet I thet prectdyepntrol

metering valve, which is both a non-return valve and. an el ectgi.cal.l
oper at ed f1 JREEBRE SJIOW PSR Phintgrmcgaaie posiiof s inpyt ?ellfﬁgtlﬁ is' Fotated

controller. Ty §;CoNiLel @Ea{(i‘%ebl% FPARRE!A0nd 0né 5k £Ald 68 Anis in turn

sensor, whi cah nmeasures the o0 en concentra i n the ‘exhaust

gases. The c@mbéthkehrdy viRe RUBARNRRIIHY @djlositmbiien tiaRhgoOb7 Vel uethe
80 so that the oxygen concentration in the exhaust gases is zero,

t her eby5 i ndiiatrinediatd grositien rdhotwr éni Biguoe @Bo |Tdwn rolfgre 78omavsk | &r an
may al so be responsive to signals indjicative of the o'blgr égvel in,the

engi ne sunp, nfasmediags pasitigny raigy & apd dhe yplygdpey HoBoxed ug to

and any other desire ar rs,. o] I TRy f
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accurate control of the fuel f1ow when the engine is idling. 10The

val ve sl eevem8@benistiivve neaved fusthar wotikeddHtlead/spdea positidigrthe wiptu e e

body 2. The outlet port 39 in the sleeve 32 comunicates with a bore
84 in the bolisxotated Ewthey andrihe comiags thiseaoypd hunth tadhe pesitign shawn
t he enbodi nent _.of Figur for. exanple, the nozzle 28 . s .18 b
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two passages, |I.e. e size of the nozzle aperture, 1s crucially

dependent omg Aveeps theabptdfahérithp i7Agvkicl resulissinithe pabetrhembeedy being
difficult to predetermne this size. This potential problemis

over cone i n mhied epivedilytmits byghest popition, agrscen imbigurehéBrandstC.of
which is relatively small and of constant diameter, nanmely the bore
84 whi & communi cates with the outl et port 20 39, and the second of

which is relaf| vx\}%![ ﬁ% é&%oﬂﬂg &Ombgﬁe:@? tsﬁié{w@ itnrﬁggfégﬁ Iyos?%]fis similar

passage 19 a ownstream en ore

general l'y copi gl pr%@@dlﬁ% Hhb &difRANSs buh A FréRefrBimitniam angab@f of heportant
comuni cati on between the primary and secondary passages is preclisely

predet erm ne@sgants.i S equal to the area of the bore 84. 25

20 In the preceding embodiments, the air fuel ratio at any particular position of the
valve rod 33 is fixed by the manufacturer by precisely determining the profile
of the valve rod. However, as a result of manufacturing tolerances and
progressive wear of the carburettor and the associated engine it may be
desirable for the carburettor to have an additional means of adjusting the air

25 fuel ratio. This embodiment includes a composite control valve 80 situated
between the carburettor float chamber 82 and the inlet to the fuel metering
valve, which is both a non-return valve and an electrically operated flow
control valve which, in use, is connected to a controller. This controlier may

be connected to a so-called A sensor, which measures the oxygen concentration



When the engine is idling, the throttle valve 8 is substantially

cl osed. This neans that a very | ow sub-atnospheric pressure prevails
at the downstream end of the bore 84. The resulting | arge pressure
di fferenti a0 wesd®»73 0 draw nore fuel though the fuel rstTErB2NEE/0EIY e
than is required for idling operation. In the 26 preceding

enbodi nents, this is dealt with by very precisely machining the
profile of the valve rod to en sure2Shat the avail able flow area,
when the engine is idling, permts precisely the required snall

o obl om i < it SRR R I BURNe! B8 XE KB AR pod e ARLET 2

secondary aialvesssaliat e Qxybdiatonckitraiondnithe gXleabegastdRetd)ehatipa of
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passage and not between the fuel valve and the secondary air passage.
Thi s enabl ddetonatralcealiyemay ke o apnpE s numbergideioma ypes, Be. wathvevale 33

must be maghi ned otf%scgﬁ?li{g, ?ﬁﬁgtngéﬁem& typel Phd J:onlﬁ%% 9@2& gﬁrﬁé{aatls%dbé hat

the increased area 0 econdary al assage mnmus sent over

its entire ds@hfiir fhdxreatasecdntrol BEthe fue fRvawhemfierdnglnednidiingwhere 15
along its length, there would be a pressure drop at that point and
this would increase the pressure differential between the fuel valve

and t se i is i .arl. ry
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| arger or By THewuitldi fgt BMin tie skiced 3PRomnpmsagasith o bpersl ihahe bodyr  at
| east a part of the length of the secondary_air 20passage. As nmay be -

seen in Fi guéiahy in fHa copmpmigates fithythe @9Zzied85 oy thy ginpodiment el 32
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port and pr e he surroun g po Interna
surface by passagallb inRbtl@i sicandey avhpasbagmads.beTion nyeahsmharths areaToe
valve rod 33 is again_ provided with means which bjas it_towards_ the
out | et por ccommuniqation betwegs dhe tpassagss.iG- Mssie ddhprozlssapsripreads 48,
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slidably r ciéfficveto pRideteanni thstsieenThib@okaddl plblehe isoh@sddng: Hethizer
and embodiment by using two drillings, the first of which is relatively small and of
constant diameter, namely the bore 84 which communicates with the outlet port
20 39, and the second of which is relatively large and communicates with the
primary air passage 19 and with the downstream end of the bore 84 and is of
generally conical shape. This means that the minimum area of the
communication between the primary and secondary passages is precisely
predetermined and is equal to the area of the bore 84.
25 |
When the engine is idling, the throttle valve 8 is substantially closed. This
means that a very low sub-atmospheric pressure prevails at the downstream end
of the bore 84. The resulting large pressure differential tends to draw more fuel

through the fuel metering valve than is required for idling operation. In the



30the plug 48 is a conpression spring 92 which urges the head of the
27 bi asing against the valve rod 33 and thus urges the valve rod 33
agai nst the raised portion 86. The valve rod 33 is also slidably
received in a bearing 126, below which is a seal 127. At other points
along its length the valve rod 33 is spgced fromthe internal surface
of the sleeve 32. The conbination of the 5 raised portion 86 and the
bi asi ng device 48, 90, 92 neans that the valve rod 33 engages the

i nternal surfracaliog enhodimsatse B3 i tealanvithh dive sewd prasitede tngitusiagy e
and this inproyves the integrjty of the seal around.the outlet port .
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to a rotary carriage 127 which thus rotates with the shaft 12. As
best segn i refbedinenidy dinecrsaimng thasecaghry sinpassage shel thagiweared is

shape with a non-circul ar hole 100 adjacent its X b ans .of
which it is @satesithan Ghruargy REFOMMBNICREOR HhpEe @P %ﬂl%}}f%f‘@e ¢ prigagy,agd

arcuate peripheral edge is an el.Qngat re ' 102, .
ahi ch & ho. varoEn 8 e eis . BT ahi o A caRr s dand st e i
openi ng 102 i i r I PORRRB Mehis HHACIRAPAS

hei ght, the %%B%%eogﬁtilf?ag%%’pﬁg %%m\l}\%liaglgqgg{llsdtq{et’ut es an arScuate rg)rrp e
surface. ThidopadEpweet fhiadhclRdve anérgageathaby air (rastdgeroct8ys toti lahgetest

rotatably connected to nove vertically with the valve rod 33. The
upper &&d ofbativeew she/primaay 38d isecanigag e Mgsagreanst aoh twaan it el valve

h h Tenb 6,., Whi i d it hi
o outer muoibdH SHAPREN. aganent: mihboradss (G iacr svab yhlome
in the dom‘g@ro?iléj'ogg% LR, rgﬁ%fl:nﬁl@t ﬁée n‘fsl&ﬁi[félﬂtﬁ)rb@ ROMEHhe WRHDENt will

108 i s holl and recelves bo ower end of the iInner

engagenment npsgpretikfedmithitthe iubRAteEAEk00f the svaindary @it Bdsapdintinst be
are in contact wth one another. The external surface of the stem of

the outer engasentestcrnitsrbatirel idglls bebhawsadiddthared wene a persarictieon japywhere

at m Bosi t | BANBIS 1RBE A L0G<r BRuSD A DIERISC BEORIA dRBQPE B 4prgould
the 28 increase the pressure differential between the fuel valve and the secondary air
passage. This increased area of the secondary air passage may be provided by
simply making the entire passage larger or by providing two or even more
passages in parallel over at least a part of the length of the secondary air
20 passage.
As may 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 surrounding portions of the internal surface by a small
25 distance, which may be only Imm or so. The valve rod 33 is again provided

with means which bias it towards the outlet port 39. In this case, the biasing
means comprises a plug 48, which is received in a bore in the body 2 and
defines a central bore 8 in which the stem of a generally mushroom-shaped biasing
member is slidably received. Situated between the head of the biasing member and

30 the plug 48 is a compression spring 92 which urges the head of the



engagenent nenber 108 with respect to the body, thereby noving the

I nner engagenent nmenber 116 and thus also the valve rod 33 axially.
The upper surface of the inner engagenent nenber 116 is engaged by
one end of a conpression spring 110, the other end of which is
engaged by an outer cover 5112. The twl7engagenent nenbers are
therefore biased i nto engagenent with one another, when the cover 112
is in position. There are circunstances in which a carburettor can he
required to hiagipg etk tlel valisuinds3drndribusurggothsi valse ad Fyaganst the

such as gasol i ne and raffjin. 10 Thi,s . i be. cat. f

provi di ng _tH@ls\‘?glpx%tlwg%e_rﬁéﬁnfﬂvslaﬁl bfs’ e‘%%ﬂﬁor %?‘%Hf&ecf%é‘%?p@ragﬁe%‘\?&{% e,
opposite sidgs wckl{}l}‘ﬁcﬁfis Gl 197 2RRIIRAY A A& zﬁ@ﬁg Q§ePth the vhHR! odaWis
the other of which i's appropriate for the other ue?. The carburettor

can then reaghtad Peons ahy ehtedall s@fadeebNehes pictabdll, f dheonanbinatioh cof the
being suitable for the other fuel by renoving the valve nenber froma
posi ti ah i n reised ploséue 863ind thiibiasinghdedee tReIRr B means b e valye rod 33

opﬁo?‘ed to the Ogt | eti ar;d i a%gi L ei ve 32 Bl | L onLn WAl gl t S csure
other is oppdsaget dictiniraghetace of thgjleays & 1EEEdoptache
carburettor (o Be iﬁ?ﬂrﬁv PURURRLY P b PHSRhY afBeh g ihd 39! two

s si‘nul S gy e. g. 8 u

different |iqui aneou gasol1ne an ricating

oil to a two-stroke engine. This may be readily achi eved by providing
the sleeve with two separate outlets, each of which cooperates with a
respective pdnahelpeecauidng eobodimerte theatotarynthndite inpid donndetiod isneprtested
fuel inlet space into two separate |nlet spaces, each of which
communl@at edovi {inearly sbigakle casripgs ata H’Z@CW\&%I’%{W}%%WQ}@% oFpiwgted

portion of tipl 0 ﬁglea\t/remgﬁ%eorf the valve rod. However, in this embodiment, the rotary

input shaft 12 is connected to a rotary carriage 127 which thus rotates with the
shaft 12. As best seen in Figure 12, the rotary carriage is of circular segmental
shape with a non-circular hole 100 adjacent its apex by means of which it is
15 rotationally keyed to the shaft 12. Adjacent its outer arcuate peripheral edge is
an elongate arcuate opening 102, through which the valve rod 33 extends.
Extending adjacent to and outside the opening 102 is a part-circular wall 104 of
progressively increasing height, the upper surface 116 of which constitutes an
arcuate ramp surface. This ramp surface 106 is engaged by a roller 78, which
20 is rotatably connected to move vertically with the valve rod 33. The upper end
of the valve rod 33 is engaged by the stem of an inner mushroom-shaped
engagement member 116, which is accommodated within an outer mushroom-
shaped engagement member 108, which acts as a stop in the downward
direction. The stem of the outer engagement member 108 is hollow and
25 receives both the lower end of the inner engagement member 116 and the upper
end of the valve rod 33, which are in contact with one another, The external
surface of the stem of the outer engagement member 108 is threaded and the
thread is in engagement with a corresponding internal thread on the body 2.

The datum position of the valve rod 33 may thus be altered by rotating the



29 CLAI M5 1. A carburettor including a primary air passage
(19) having an upstreaminlet (6) and a downstreamoutlet (11), an
adjustable throttle valve (8) situated within the primary air
passage, a fuel supply nozzle (28) communicating with the primary air
passage and connected to a fuel neteri 28 valve (23) for varying the
anount of fuel discharged t hrough the nozzle, said fuel netering

val ve conprising an elongate sleeve (32) novahly, acconmodati ng
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(24) to the %ﬁq s v deis 4k PoHL ?hrottle valve and its
outlet (11), the fueI outlet (39) of the fuel netering valve (23)
comuni cating with the secondary air passage (13), the fuel supply
nozzl e (28) TRspaUsteCaikduifsthddd fnhevisel andarburéids catlild)epiecﬂﬁfeﬁ (el Supply

air passages such that the fuel is arranged to mx with e air
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air passage (19) and at |east one alr inl et passage (25) which

comuni cat escani thbn trésliBeisoodareytedi fromassag suitatde theoms ftalte being| seitable
passage. 3. A carburettor as clainmed in claim11 or,2 in which
the fuel suplgiryheethar dugliny m@wagttb¢ gapg4mestbes fpge anposition in the sleeve
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di vergent bo E?]c?sltq&‘? i whithh the other if Dgﬁbs'%ﬁrtg%gbglﬂ%thas claimed in claim

3 in which t'he m ni num cross-secti area o e secondary air
passage (13) over its entire length is greater than the
cross-sectional area of the bore (84) of constant cross-sectional

ar ea. It5map dso ther detimblado it medaurﬁttcanyo mcealldi tog sepry nptcaisely

whi ch the secondary air pa sage 3 es. a contral |l abl e val.ve
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7. A car bur EhloRdiRS tid @bé@vvﬁtﬂ twoaaegshﬁate euﬂ/eﬂscba&h@f wmcmtddo?emwnh a
(8) is nounted on a rotary shaft (40) through whi ch a radi passage
passes, the mﬁmhdﬂvegasﬁkgbpcmmmnmﬁﬁmrm@vanﬁnnbmgmnhbyphywhngthﬁméelnﬂet
secondary air passage when the throttle valve is substanti al

cl osed, \Aher%:weal@tq Kot prrsratpeinlef] sRaces, %Qihé’é ‘tV & aaiinafl%%%g*élth a
becomes progr essi ned Wi t.h the ly ac tions
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t hrough the secondary air passage. 8 A carburettor as clainmed
inclaim7 in which the secondary air passage conprises two branches,
a first branch (13) which includes the radial passage and a second
branch (13') which is connected to the first branch downstream of the
radi al passage and thus bypasses it.



9. A carburettor as claimed in any preceding claim including a
non-return valve (30) situated between the fuel inlet (37) and the
fuel inlet space (35). 10. A carburettor as clainmed in any one
of claims 1 to 3 in which the valxggggﬂgsr is arranged to nove either
linearly within the sleeve or to rotation within the sleeve.
11. A carburettor as clainmed in any preceding claimin which the

sl eeve contains a sealing nenber (50) which defines a recess in which
the valve nenber is 31 partially accommbdated and forns a seal with

it and in which at A%@F&u&?@{gﬁn&ﬂd& 4 QHKHEJI bir gpg?s%i%é ﬁl]‘) %E%ﬁg ap upﬁtream
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secondary air passage before flowing through the nozzle and mixing with the air

flowing in the primary air passage downstream of the throttle valve.

2. A carburettor as claimed in claim 1 in which the fuel supply nozzle
includes a fuel inlet passage (35) communicating with the outlet (39) of the fuel
metering valve, a mixture outlet passage (84) communicating with the primary air
passage (19) and at least one air inlet passage (25) which communicates with the

secondary air passage and the mixture outlet passage.

3. A carburettor as claimed in claim 1 or 2 in which the fuel supply
nozzle includes a bore (84) of constant cross-sectional area whose upstream end
communicates with the secondary air passage and whose downstream end

communicates with a divergent bore (28).
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4, A carburettor as claimed in claim 3 in which the minimum cross-
sectional area of the secondary air passage (13) over its entire length is greater than

the cross-sectional area of the bore (84) of constant cross-sectional area.

5. A carburettor as claimed in any preceding claim in which the

secondary air passage (13) includes a controllable valve (42).

6. A carburettor as claimed in claim 5 in which the controllable valve is
connected to the throttling valve (8) and arranged to close progressively as the throttle

valve opens.

7. A carburettor as claimed in claim 6 in which the throttle valve (8) is
mounted on a rotary shaft (40) through which a radial passage passes, the radial
passage constituting a contiguous part of the secondary air passage when the throttle
valve is substantially closed, whereby as the throttle valve is opened the radial
passage becomes progressively misaligned with the adjacent portions of the secondary
air passage and thus progressively throttles the air flow through the secondary air

passage.

8. A carburettor as claimed in claim 7 in which the secondary air passage
comprises two branches, a first branch (13) which includes the radial passage and a
second branch (13" which is connected to the first branch downstream of the radial

passage and thus bypasses it.

9. A carburettor as claimed in any preceding claim, including a non-

return valve (30) situated between the fuel inlet (37) and the fuel inlet space (35).

10. A carburettor as claimed in any one of claims 1 to 3 in which the valve
member is arranged to move either linearly within the sleeve or to move in rotation

within the sleeve.

1. A carburettor as claimed in any preceding claim in which the sleeve

contains a sealing member (50) which defines a recess in which the valve member is
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partially accommodated and forms a seal with it and in which at least part of the outlet

(39) is formed.

12. A carburettor as claimed in any preceding claim in which the wall of
the sleeve defines two outlets which cooperate with respective profiled regions of the
valve member and that two inlets are provided which communicate with respective
inlet spaces which communicate with respective profiled regions of the valve

member.

13. A carburettor as claimed in any one of the preceding claims which
includes a further fuel metering valve (54) for metering the small amounts of fuel

needed for idliﬁg operation of an engine in parallel with the fuel metering valve.

14. A carburettor as claimed in claim 13 in which the valve member
carries a further valve member which cooperates with a valve seat (56) within the
valve member, the valve seat communicating with the inlet space and with a further
space within the valve member, the further space communicating with an idling outlet
(66) in the side surface of the valve member, the idling outlet being so positioned that
it communicates with the outlet (39) in the sleeve when the carburettor is in idling

operation.

15, A carburettor as claimed in any one of claims 1 to 12 which includes a
further fuel control valve (80) in series with the fuel metering valve (23), wherein the
fuel inlet communicates with the fuel inlet space via a valve seat and the valve
member of the fuel metering valve carries a further valve member which cooperates

with the valve seat and constitutes with it the further fuel metering valve.

16. A carburettor as claimed in claim 15 in which the position of the

further valve member is adjustable with respect to the valve member.

17. A carburettor as claimed in claim 15 or 16 in which the further fuel
metering valve is situated upstream of the fuel metering space and is electrically

operable.



