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UHAFTEIR VI
TUE VILLIERS CARDUTIEETTOR

Tae ohjoct ol the earbureltor is to supply the englne with a mix
ture of petrol and air cormbined it such proportions as to make s
explosive compound. Varving engine lemperature and losd
opnditions make the problem of earburation rather complex, and
even the moet modem instrument is really & compromise, but,
vevertheless, an efMolont one,

Fetrol is a spirit distilled from crude oil, and having & specific
aravity of <70, for the Interast of thoss readers who are technically
inelined, 1t s essential for this spirit to vaporige rapidly, and an
efficient carburcttor will help to do this, SBome fuels are Jass
easily vaporized than others, and that. js why It is advisable
always to use No. 1 quality of ane of the well-known brands of
petrol, rather than to employ an inferior fusl in an endesvour to
save & coppar or two per gallon.

Briefly, the setion of a earburettor is as follows,

Liguid petrol lssues through a minute noxzle Into o stream of
rapldly moving air, by which process it is convertod from Liquid
fuel into & highly atomized vapour. The upward stroke of the
piston sucks this air stream through the carburettor, and the
amount that is allowad to pass into the engine is controlled by
the throttle slide. It is obviows that the strength of the mixture
depends upon the proportion of fuael omorging from the jet, and
the air passing through the earburettor.

In most instruments the slees of Jot 18 fixed, o that o set quantity
of petrol with air, giving a cortain propartion, is constantly fed to
the engine., This proportion is determined for Avernge running,
but obvicusly it must be rogquired to vary this acconding to
difforent engine conditions, because at timea & much richer
mixture, ie, & greater proportion of petrol in the air, may be
nesded.

In the Villiers instrument, the amount of petrol that is allowed
to issus from the jot is dutomatically proportioned to the amount
of alr that i allowed to enter into the engine, from which it will
be scen that this Instrument must be maore officient, covering
n wider range of varying engine conditions than would o carbiur
ettor with a fixed jet or nozele.

A detailed deseription of the working of the Villiers carburettor
is given as follows,

i
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Constroction. The Villiers carburetlor gives a porfoctly and
sibomatically adjusted mixture over the whols rnge of throlils
opening. This is achieved by means of ite compensating action,
which is very simplo and involves the use of absolutely no moving
paris.

Being entirely aulomatie in its operation, the instrument
requines only one lever to control b Such an sreangement is

Cootro

Fmpour muwect
wrth Ain.

Fio 00, Draossaw Exrcarsisc me Priscris oF
CARBTRATION

better than having one air and one throttle slide, sacls controlled
with & separate lever, beenuss with the Iattor arrangement the
rider is nlways over-correcting his mixture. e finds the selting in
& lithle boo weak, and therofore closes hig air lever, The effect of
altardng the air setting on an engine Is pot instantaneous, and,
therefore, by the time the engine has sottlod down to the new air
eotting, it is foond that the mizture is too rich and Ehe lever hon
again to bo opemed a little, This goes on ropeatedly, and the
rider rurely has a proper*mizture seiiing.

All this is obviated in the Villlors Instrument, Becanse there is
ouly one lover to open and close the throttle, which, at the same
time, enlarges or reducos the size of the Jot by means of & taper
needle attached to and working with the throtils.

An ndependent adjustment of this taper needle s provided to
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give a specinlly reh mixbure sl times whon it s required

when starting a eold eigine, This iudupe:ndan?q-djm';l:ﬂ :
pro rlidmi on some modols by means of & rod (din Fig. 51} having
& quick-thread in the throttle, whicl, i= arrangml to mise or lower
the neodls }in. by one complete turn of the bar, On other
models the needls js radsed and lowered in Lhe job by means of
A separale control (P In Fig. 53 gperatad from the handlebar

Fraw. 51 iam 82, Sucwisg Larr o RFia EAFEST
Brcriomar Views or Sisoex AN t‘::u:r.- L.t.:'llfﬂ.nuﬂ:::.l-

The handlebar bover is marked * el * and * weak " to indicats
Lu:nl::djﬁfﬂﬂr;f' s net. ;r& no dccotinl wiisl thia fop rntilh (TE T
air condral,” 1t should remain zeepsl

when deliberately wisking o alier the size af [he _f:l,llllmmmﬂIII :
F!ITM action of the carburettor is very siple, and reforence to
g 0l mod 63, showlng soetional nrrangemants of the two
L¥pes of carburettors, will make it quite clear. Depressing the Aoat
tekler creatos a well of petrol at o, which, with the throttle open
only o littls, is drawn into the eylinder at the first kick, so giving
VOEY easy starting. The oponiong and closing of the throttlo, as
already explained, snlarges and redocoes the size of the jet b by

S of the taper nosdle ¢, The size of the job may be enl
imdependently of the throttl opening, to give a rich mixtore
when starting from cold, the * righ and “ weak " positions
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being marked on the bop dise of bhe eirbiarotbar, or on the handle-
bar lever Wop plate. When the engine is warmed up the nesdls is
again lowered in the jet, (o weakon the mixture & muoch as ls eon-
sistent with good running. The position of the necdls will then not
pequirs bo be allorsd again unill the engine s slarted from enld.

The automatie sompensating aetion of the enrburettor ia as
follows. Mixture is delivered by the carburettor in two different
ways—iirstly, by the suction of the engine on the oriflee ¢, and
espondly, by the loree ol the head of polrol through jet . Rinee the
jeb B s below pelrod level, petrol b mlwave ssidng foom i

The snetion of the engine on the orifloe ¢ deaws in A strenm of
nir through the compensating tubo [ across the top of the jot b,
where it mixes with and breaks up the petrol, and so lssues from
# into the maln alr stream as a partially atomized vapour,

Il the load on the engine is incroased, so roducing the engine
gpriedd , mi for instancs, whon bill elimbing, the suction on the orifles
€ I8 roduced. This would weaken the mixture but for the fach
that the petrol issuing from jet & is constant, thareby richening
the partially atomized vapour coming through s—the combined
effect being thal the mixture strempth is maintained constant
irrespective of engine spead or load,

As the main jet is in the centre of the foat chambér the
mixture is not upset by tilting the machine. and actuslly the
motor-cyole must almost lie down before looding will oceur,

The Villiors carburettor has boen improved by interposing a
togele arrangement between the float and fuel needle and s now
fAtted on all models, It s similar to the filment on the honvy-
welght earburettor shown on page 50,

Important. If the carburettor fitted to your machine ks the
Villiers model with two control levers on the handlebar, it eannot
be too deflaltely emphasized that the top lever is not an air control
a8 on othor inslruments, and must not be used as such. It ia
solely o Jever for independently alterdng the size of the jet to
give an éxtes rleh mixtore when requiced, such sa when stariing
o cold engine.

On the single-lever Villiers carburettor, this control takes the
form of a small bar on the top of the carbureltor itself, Both
should be turned toward *° rich ** only when starting from oold,
and then should be kept as far towards the * weak ' position as
is consistent with good running.

Tuning for Best All-round Results, From the description of the
instrument given it will be understood that it is sclf-regulated,
nnd provided the sorsect jot and needls are fitted in the first place,
the earburettor will give the right mixture at all throttle openings
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and speeds, and the independent Jet control abould not n

be moved when the engine is warm until agnin starting l'm.mundﬂ::.
By means of various sizes of needles this enrburetior is adaptable
to any type of engine, butl variouns models reqidre & different
combination of jet and necdle. The varly Villers carburettors
had ouly one gompensating tube (f In Fig. 61), but the Iater
:‘nmndﬂlim fitted with two compensaling tubes. The following
i nlﬂtl-llﬂ nesilles used in the standard sctling with each

Jat with Binglo | Job with Two
Type ol Engins oy e 4 i i
W | R i i PVt
Mark I to V : +
147 oo, Mark V1 EII'IJMF T : %
YIl © and Mask VIII O, ka1 3
ST e, Mark V1 A and W%
Mark VIT A . i A | QiET] 3 -1
47 0.0 Mark YIIT 4, A LIl N -1 3w "
3T eoo. Mok IX A al : |
M2 e, #Hkn?l B a=il .
H : ; <E) - | 3
T Mark e ﬂ.
s o ;l-rl'. fxniln. ‘ T 3 :g
Bl - "
ety mﬁr =051 3 X
17¥ ee. T.T. <At L 3 p
198 e, Mask 1 P | a 3
24T o0, Marke XA ¥ . _ 2 .3
BMIco Mark IXBA , .| - 1 8
- | — | L]
I:-I-I:: t B . : : 5
4% por. Mark X1V A i — : § :
248 g0, Walsrponled | = - | 8
148 o.c. Mark XTI € L 2 e
120 ee, Unit . i = " ml‘-’q—:rlllﬂll
PR e, » Jh'n.l-ur:' d I-El' = | ﬁ IE-""Pﬂl‘ill-l;
B4R v Mark XVIs . 2 6l - g‘l;, i Speeial
(Heavyweight Carburetios) L l ' .

All nocdles are marked with the diegroe of La ol i
'rhi' Mw-iﬂg IJ-!I!H of I'I'E'ﬂ“ﬂl R l'!'..“-.-hhl 1*1 E';:TE'L H.:J;.':.r‘?f..
&, 8, and 7, but those given in the table alboyve are the ones In-md'
most suitable for general running. Size -081 Jeta are marked with
that figure on their head, but the other jot in marked with a
figure on one of the fate of the hexagon, hall way down the shank.
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If it is necessary to write to the makers for any spare parts
for » enrburettor, always give particulars of the engine to which
it is to be fitied.

To tune the onrburettor, first obtaln the most satisfnctory
position of the noedls for slow runnlag on the road when the
engine Is warm, by means of altering the jet sonbrol lever. and
then open the throitle lever quickly. If the engine dies ount it
shows that the mixtoure is too weak, and & needle with a grentor
degrea of tapor should be Gtted. If it Is found possible to open it
quickly and the engine Is inelined to * hunt,' the mixture is
obviously too rich, and a needle with less taper should be fitted.
Again, the mixtun: bs shown to be too rich if the throttle is closed
when running at speed and the engine hesitaten, or momentarily
copses to fire, Whon the needle best sulbed for speed is obbained
it will be the best ona for economy and power, There I8 no definite
rule e Lo Llie best runnlng position of the job lever, but it s wise
to sot it so that when Lurnisd as far as it will go 1o the weak posi-
Hon, the mixture is sctually too weak to ran, This means that
for normal running it will have to be a little way towards rich,
and will always give a margin of safety. Otherwise, if it were an
far aa it would go in the weak position, one would never be quite
oertain that one wns running on the best selting. If nocessary,
in the case of the single-lever earburetior, the small bar should
be unserowed from the needle rod, and roplased in another hole at
right angles to the previous one, so that the needle rod may be
tarned raund farthor,

In the case of the two-lover earburetior thore is a sorew with a
locknut on the body of the handlebar control, By serewing this
in the mixture s made weaker, and by serowing it out it is made
richer. It I8 very necessary that at all times the compeonsating
tubes are cloar. Should one be lost, on no account must this be
replaced by n screw or plug.

To Change the Needle—Single-lever Model, Unserew the top
cap on the body of the earburetlor and remove the throttle,
Unsorew the bar on the needle rod, and then the needle rod
iteelfl, Now by inverting the throttls, the needls with its small
spring will fall out (see Fig. 53} Fit this small spring to the new
nssdle you wish to install, making sure that the small coll of the
spring is at the top of the needle, immediately under its head.
FPlace the needlo in the throttle, serew in the needlo rod, and then
replace the throttle in the body of the carburettor, making sure
that the top disc ia located by means of its tongue in the slot oo
the carburettor body bafore sorewing down the top ring. Tighten
the small bar in the needle rod after the corroct adjustment hns
been obtained, so that this part Joes nol work looss.
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Two-lever Model. This iffems elightdy in eanst ruotion, and alfter
bhe throtile = taken out of the earbunttor the hoxagon in which
Lhie cnblo takes ifs acchoruge must b ansorewed. This will give
mocesy to the aeedles, whiek = then abiarged] as an the MIIE!-"'IE'?I'I'
tnodel (mee Fig. Sdb

Dismantling and Reassembling the Carburettor. The insteu-
kel should not e dsmantled bofore et detaching it from the
fmgine. Unserew the top ring and semove {hs Wirottle, then tam
the earbuarottor apside down aml anserew the nut a the bxttom
ol the float chamber. Taks off the fibre washer, then 1HE off the

Fio. 0. Froen Nepovrs o8 Posrios
flamown Tyra)

eup maal the fBont, This will expose the sanall fuel psodle, which
ghoukl o earefully Hfted oni.

T remove the centre plece and Job, unserew the compensating
tube or tabes, and the former may then be polled out,  Nerer
unacree the jeld from The conire _p||'.r-|'|:_

Whien ressembling, clean eachk pait sarefully. First place the
centre plece In position with the Abre washer under its head, Lhen
sarew in the compensating tube, or tubes, earefully. Plaocs the
fuol nowslls in position, making sure that the peinded end is dnmide
the earburcitor body. Plaee the fliat on top of this, and then,
nffer Biting thoe large fibre washer, put on e oup, then the amall
Abre washer, and serew the boltom nut into position. Tighten
the Intter with o spanwer, but do oot use too much fores,

Fop some: years pow an impeovemsent has beon noorpormsied
in the form of a damper spring Mted inslde (e throttlo, This

B={d. 381

www.podkowa98.pl

l:"l:l:l-- 8, Wiy Disxawrasa oen YV oLises
Canprnwrron, se CinEFUL ThAT Tux Fom
NEmnLn 18 wor Lakr

I-::ﬂ- 07 'T':n CosrasnsTivg ToOnm I THE
Vitiimne Cavarmesson Mowr 58 Fann PR
T.ilt"l'ﬂl.'lz"l_..lll'



www.podkowa98.pl

achieves the smnn object as bhe balging of the rsd to prevant
Inrring round of the noedle rod, snd has the advantage of belng
quite permancnt and oeeding oo further attention.

The Neodle Bod in the Instrument. If this md
lomew ila tension, and Lends to tum round on its own second, §t
ghould bo taken out, and the slofted ond of the thread may be
oponed slghtly so as to give the
rd more lension, The hest way
of doing this Is to place a small bar
about & in. in dismeter in the slots,
approximatoly § in. froo the end,
and then close the ensds of the rod
together with & patr of plioes (see
Fig. 5&),

Villiers Singles Lever Lightweight
and Middleweight Models, These
bave an improvemont in the needle

WS
Y g gl

-

Fio, 88, Twmuresoes Tan F | R
Nexnie Hib Fig, &8

red, kmown as Lhe “damper spring’” Lype. The twssdlo wod s hidd
tn position by a damper spring which prevonts i moving exoopt
wham turmesd by b,

The needle nod Is split at the quick-throad end, and into the
wpiit [s inserfedd a specinl shaped apring, which In plan view looks
like the lotter 5.

The top and bottom of the S press agninet the sides of & Lobe
in the throftle shde, and thus by friction provent Uhe seedln pod
tirning on s own scecnd, dus to vibrmlion. The damper spring
Is illustrated In Fig. 50 at A. This is provented from Mulling out
of the throttle by means of the dampor scrow, Fig. 59 at 1.

When dotaching the potrol plpe from the tank to the ear-
burettor, this ahould be handlod carefolly, and the union nuts
ahotld pever be wrenohed,

Be ware the spannéer is & good At an Uhe nuts, and, when undoing
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tha top unbon, i s advisable to gel another spanner to keld the
bexagun on the tap, so that this doos not unserew with the plpe
TTHTET N

When replaging the petrol plpe, tighten the top and bottom
unigra together. This is much easier than sorowing one up
porfeetly ticht and then endeavourdse to get the other nippls into
praiidon.

The Air Cleaner, Sueh a fitment na this is always worth while
on every machine, and if one is nob fitted on your motor-cyels,
the priee v only Sa., and it s & good Bnvestmaest,

The air cleansr is fittod on Lo the air intake side of the sar
burettor, and prevenls dirt snd grit. possing into the engine. It
han & pumber of vanes on Its outer face which give s Fpinning
mation Lo the air, and & dellector Tnsile illngs it outwarnds, where
it Is trapped by a lip in the shall of the cloaner, Any particles of
dust are ajectad hore, and the cleaned air passes without obstrie-
tion into the carburdtor. Thero are no moving parts to get oot
of onler, and no ganze which may clog. Consequently, this
eleaner requirs no attention,

If it were possible to seo all the gHt and dust which is trapped,
the rider wonld get & bettor idea of the amount of forelgn matler
which must pass nto the sngloe without a aleaner, nnd wideh
linds its way into the bonrings and will also damage the oylinder
walls, npart from being doposited with the earlson,

The Villiers Midget Carburettor. This small carburettor is Uho
restilt of very extensive testa carriod out o find n simple and
efliclont carburelior, It has a minlmmn of adjustments, The
design of the earburetior is smilsr in pritciple to the presont
Villiors larger models, yot modified in details o onable the
absolute novios to got good results,

It given porfectly correct mizture over the whols range of
throtile opaning, and this is achioved by s compenasting aetion
which is similar to the larger modols, It is vary simple and involves
the use of no mwoving parts, Being onitirely automatie, it only
roqqulros one lover to control It, and is mush better than having
one alr and one throttls slide, sach sontrollsd by & separaie
lover. It chminates s lot of trouble in eorrocting the miztare,
which is sewntial in the majority of makes of earburettors. With
the Villiors “* Midget" carburettor there is only onn lever, which
opons anil closes the throtdle, and at the same time vnlargiss ar
reducon the size of the jot K by moans of a tapored nesdls €,
attached to and working with the throtids @, An Indopendent.
wdjustinent of this laparod needla € is provided by taking out the
throttle & and loossning the sorew K. This will onable the nesdle
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hole, This should bo left in this position until the engine i
alightly wart (o, & good sfgn, if the mgine bagins to four-atroke)
when the plate shonld be Jowered,

When on the road the automatic compensating sotion of the
carburettor adjusta the stemgih of the mixture to the demands
ol load or spoed as follows—

An the mgine spoed inoresses, the suothon on the arifles £ also
Inornsas, bt owing to the fact that air offers less resistanos than
petrol, air is denwn through the compensating tube F soross the
ot I, mixing with the petrol lusalng from this jet, and so gradually
weakonlng the mixturs, As the engine epcad Inlls, such as when
hill climbing, the suctlon on the orifloe B also falls ned, Bhseefors,
less ulr is dewn down the tube F. As the jot B, howaever, is
Belowe this kevel, & cometant mixture & maintalned,

It will ba seen from the above, that at no time does neat pobrol
P it the engioe from the orflee K, but only & mized vapoor of
potrol and alr, v in strength sccording to the demand of U
engins, and o antomatically by the amount of air pasaing
aoroes the top of the jet &, As the main jet is in the contrs of the
float chamber, the mixtam is not upsst by tilting the machine,
and sctually the motor-ovele muost slmost No down Befors Aooding
will cecur. The automatie compensating nction, whioh is the
principal feature of the Villiers carburoitor, Eives ramarkable
exibility and groat cconomy, beeauss the engine in working maore
efficiently, s it has the correct mivture strength al all times.,

The Midget Carburelior, in common with the Lightwelght and
Middiowelght types, has n togiho control to the fuel neslls which
gives an inoronse in leverage over the old deslgn and consequently
overcomes any tendeney to food,

IT it becomes necossary to remove the fusl nesdls, procesd ww
follows : unserew the top ring and remaove throttle, next unscrow
compensating tube from centre plece. The compensating tube
hns o slodted ond which is exposcd after the removal of sir Alter.
Hemove botlom nul which seoures (he Bont. The contee Pl
ean When be pashed upwands until the toggls ean swing to one
shle, when the fuel nesdls will de T,

The Viliers Junior Carburettor. This carburottor i fitted on
the Junior Engine, and the principle ls exactly the same as the
Midget type earburetior, but a different mothod is used for the
adjustmont of the needle. To adjost the nesdle, st of all
rnove throttle by unserewing the top ring. At the head of the
throttle there s s small scrow  turning this in s clockwise diree
thon, which lowers the nesdle, will give n weaker mobbing. Turn-
ing in an antl-clockwise directlon will give a richor sotting. For
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ad justment, give approximately half a tarn st & time antil found
to b enrreck.

To dismankle carburettor, procosd e for the Midgot type.
oxcepl thal the contre pioce 8 locatad by o amall serew of the
bottom and oulside of the throtile chamboer,

The Villiers Heavyweight Type Carburettor jused with the Mark
XVIL A engine).

To Start Engine from Cold. Press ticklor ( 7') Fig 604 (&), nntil
Bonding oocurs, open job conteol level Lo fall vl position, and e
thmttle about one-third. One or two kicks on the startor should
start the engine. When wirm elose job liver as required until in
sed position al bottom of aliide.

Pilot Jet. This jot (o) governs the carburetior Hf Lo AR
imadely one-quartor throttlo; to enroh, serow eloekwise,

Needle (N). No. 2 fs fitted as standard to sabt conditions in

. If th nocalueation is poor, mise needls; i acceloration

in ptill poor Bt No. 3 needle.  If the eongine four-sirokes st one-
thind throttle opening, the mixtuee & too rich, Fit No. 1 nesidle,

Main Jet (J5. This job (o) governs *all out” apesd, and has o
effect on small throttlo opening..

To adjost the nedle unserow the top slesve (5 out of tle
alide, nnd withdeaw nosdls control comiplote. Kxtrach smaldl = 17
shaped wire (W) and m-insort In another groove ln needle, rmising
latter Lo got Heber, and lower to god weakar,

Nocdlos aro marked one, two, ele., on the extremo L,

Petrol filter () should be cloansd perindically or petrol will
not flow frealy. On no sceouni should it be taken off union,
or grit, ete., will got into the needle seating () and oauses
ﬂmdlﬂgL Koop the air (llter gnuze (G} ohoar of dirt, ete., by washing
in pelro

A Few Carburettor Troubles and their Canses —Constant Flood-
ing. This may bo dus to s punctured float which allows the prertiral
to flnd 1te way inside, and thereforn makes 16 too heavy, nnd o
eauses the float chambor to (il and overflow, Or, to dirt on the
meating of the fool needle, preventing it from elosing propordy.,

If the float s punctured, It ls ax well to eplace if, becauss
repairing it with solder may make it too heavy.

Anothor reason for flooding may be the * tiekler ™ Jamening
down, eaused by grit being thrown on to b from the ropd. To
free it tap gontly and pull the tiokler up, Cloan carefully,

Bpitting Back. This is the symptom of too weak s mixture, and
may be onusal by —

(@) Ineormeot setting of the control lsvers, o which case the
jot eontrol must be set further towards ** Heh, "
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) The fuel neadle stick in ite seating, preventing potrnl ow-
ing to the carburetfor,

il A& afhuked pelrol pipse,

(0} Waler in the poimal,

Fie i, Tun Viovwes [leavrwesens CanssserTon

N.H Itls |1II-|IIII.'ll|I|:l"|I'l lor n choked jl'l Lo oefeur om Lhe
Villlors earburetior, owing to the neadle which constantly
works inslcde the §et.

() Tha vetd hole In the petrol tank choked,

There {2 usnnlly & el hole o the fliler tank to allow ale 1o
puss trikos Bl potrol tank to com peensats for Lhe poteal deawn ok,
If this ls ehoked, n partinl vaciuom will be ereated in the tank and
absstruot U flow of petrol,

Carburettor will Not Shut Off. This msy be dus to the throttle
stioking, probably through mud or grit causing it to bind, This
wonld be proventod i an ale cleaner wors fiitod, Anclher cause
may be s damaged comtrol eable, preventing the inner wire
from moving freely in Ehe ouler eablo,
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