UNDERSTANDING AND TUNING CV CARBS

BECALUSE of tight controls on exhaust
emmissions, modern bikes run on
fuel/alr mixtures weak enough to melt
holes in the pistons of us throttle-happy
bikers. To prevent this, more and more
machines are being fitted with constanl

vacuum (or constant "lncim
carburettors — the carbs with
control.

What carburettors do

The job of any carburettor is to mix the right
amount of fual with the right amount of air,
and then to supply the engine with the amount
of mixture it needs.

As the piston goes down on its induction
siroke it creates a vacuum, which sucks air in
from outside through the large tube (choke)
which forms the centre of the carbureltor. Sat
into the wall of the choka, usually at the
bottom. is @ much thinner tube called the
needla jet. The vacuum sucks fuel up the
needle and the air rushing through the
choke breaks the liquid up into tiny drops 1o
form the mixture.

The next problem is o make sure that the
fual and air are mixed in the right propor-
tions. At the bottom of the neﬂdla?ﬂ Isasmall
hole catled the main jet, and its size controls
the maximum raie at which fuel can flow into
the needlie jet. The diameter of the choke
controls the maximum rate at which air can
gutinmlha engine, and the size of the main jet

carefully matched to the choke diameter to

iva the correct fuel/air ratio at full throttie,
ut what happens when you don’t want to go
fiat out?

The amount of mixture allowed into the
engine controls how fast the engine apins,
and therefore the bike's . Partially
blocking the choke cuts down the amount of
alr allowed through. This is done with the
throttle valve, which slides up and down in the
choke and so controls your speed.

A tapared needie is attached to the throttle
valve and dangles in the neadle jet. When the
throttle valve is fully open, only the pointed
end of the needis is in the neadie jet and so
lots of fuel can stream out. But, as the throttie
is closad, the thicker part of the neadle is
pushad into the needle jet and the flow is
restricted. So tha ratio of fuel to air is always
the same, even though the amount of air
aliowed through changes.

Conventional slide carbursttors (which
we'll look at in detall next month) have the
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throttie valva connected directly to the twist-
grip by cable, Winding back the twistgrip
gms the throttle, air pours in through the

@ picking up the right amount of fuel as it
goes, the engine spins faster, the bike
accelerates. Releasing the twistgrip allows
the throttle to close, alr can't get l?hrough the
choke so the angine gets no mixture, the bike
slows down. Nice and simple.

So why have CV carbs?

The fuel hasto be broken down into tiny drop-
lets and thoroughly mixed with the air if it is
gglnq to bum efficiently in the cylinder and
SUpp f,e'“" powaer. Since it is the air ﬁuwtn?
over the needle jet which breaks up the fuel, it
follows that the air mus! always be moving
fast enough 1o do the job praperly.

Slide carbs would be OK If we always
opened the throttle smocthly. As the engine
revved faster and needed more mixiure, the
throttle would open and let mora air through.
The speed (velocity) at which the air moved
through the choka would stay the same,
becausa a lot of air going through a big hole
maoves as fastas alittle bitof air going through
a small hole.

But wa don! always open the throttle
smoolhlEWB sometimes whack the twistgrip
against its stop. At first, the engine is still turn-
ing slowly and [sn't sucking in much mixture.
We have opened up the throttle, 5o there's a
big hole with only a little bit of air going
through it — the air slows down. Opening the
throttle has also lifted the needle, so petrol
flows out of the needls jet. The air isnt moving
fast enough to break it into tiny droplets, so
the engine swallows it in large globs which it
can't burn properly,

The result is that the engine ,-and
nasty black puffs of nmlly-zurm fual
appear in the axhaust. After a few moments’
hesitation things usually sort themsaives out,
as tha engine speed picks up and the air gets
maoving fast enough again — although some-
times engine will dis on you unless you
ciosa the throttle and open it again mora
slowly.

So what wa need is a carb which always
opens the throtile b#us! the right amount, no
matter what we do, alwa&uharlghumoum
of fusl will mw:‘;m &t broken down 1nwﬁnr
enough droplets use the needle will
always be at tha right neight and the air will
always be flowing over the needle jet at the
same speed — a Constant Velocity or CV
carburetior.

HOW THE CV CARB WORKS

A CV carb has two throtties. Tha ona that is
controlled by the twistgrip is a simple flap,
called a butterfly valve, at the enginé end of
the choke. It is pivoled in the middle so that it
can eithar lie flat when the twistgrip is wound
open, or block the end of the choke when the
twistarip is released.

The othar throttle |s basically a normal
throttle slide. The ditferance is that it isnt
connacted 1o the twistgrip cable. Instead, the
top of the slide is sealed to the carburettor
body by a rubber diaphragm — but it is still
fres to move up and down in the choke.

When you open the butterlly valve by wind-
ing back the twistgrip, the sucking action of
the piston creates a vacuum in the choke. The
space below the diaphragm is connected by
&n air jet to the air outside the carburettor, but
the space above the diaphragm is connacted
to the choke by a hole up the middie af the
throttie slide. tha vacuum in the choke
sucks up the diaphragm, which lifts up the
throttle slide

THROTTLE
BUTTERFLY

Air and fusl flow in the CV carb
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The throttle slide settles at just the right
height so that the air always flows uncgr-
h it at the same speed — which is the
constant veiocity we wanted. If the gap under
the throttle slide was too small the engine
would have to suck harder to get the amount
of mixture it needed, which would create a
gm:t‘:gmuum. whic:: wld liftthe slide and
mal gupblgger ap was too large,
the ine wou n'lhwoh?wuvwhu?:t
all 80 the slide would fall. This is why
constant velocily carbs are also somatimes
called constant vacuum carbs.
You control the speed of the engine by
controlling the amount of mixture which can
past the butterfly valve. But the delicate
b ol keeping up the air speed over the
:'IOQIEI';U let is done by the engine. Beautiful,
nni

ﬂ,@ g“

Maximum throttie raises the disphragm

THE PRIMARY SYSTEM

Just to make things more complicated,
an;bh-wa running at vary low s need a
fuel/air mixture which is richer than normal,
Since the throttle slide and its needls always
supply the ideal mix for normai running, a
separate system is needed for idling and low-
speed running up to about '3 throttle
openings.

Some of the fuel supplied to the neadie jet
by the main jet is diverted to the pliot jat. This
is then mixed wilh air from the pllot air jet, and
@ rich mixture is fed Into the choke on the
engine side of the butterfly valve through the
pilot outlel, So, even when the throttle is
closad, the engine can suck in enough rich

mixture to idle. The amount of mixture

allowed into the engine is controlled by the

gim screw, which has a pointed end Iﬁnp,mauy
::::alfllng the passage supplying

0 :

pilot

There is aiso a pilot bypass, which is a small
linking the pilot mixture supply
(bafore the pilot screw) to the choke (on
carb side of the butterfly valve). When the
buttarlly valve is closed the engine’s vacuum
can't reach as far as the bypass, so the mixture
for idling must all be sucked past the pilol
screw. But, when the buttarflrvalm is opanad
slightly, the engine can suck mixture out of
the bypass at a rate controlied only by the
pilot jet. This supplies an increasing amount
of mixture as the engine's speed Increases,
thus ensuring a smooth changeover from
pilot to.main jet.

THE FLOAT BOWL

A reservoir of tuel is stored around the main
jet in & chamber called the fioat bowl. Fuel
enters from the petrol tank through a valve
saat. As the fuel lavel rises, a floal pushes a
needle into the valve saat to cut off the supply.
As the carb uses up the fuel the float fails, the
valve is opened again, and the fuel level inthe
fuel bowl is restored.

There is also an overflow pipe which
empties fuel harmiessly onto the road if the
level gets too hlth' Thiscan ha if the fioat
Is puncturad, if the fioat e doesn't seat
properly in the valve, or if the bike is tipped
over.

Float height is critical

COLD-START DEVICES

Engines need a richer mixture when thay are
cold. There are two types of cold-stant device
— choke valves and starter carburetiors.

Choke valves are butterfly valves like the
throttle butterfly but are mounted at the other
end of the choke, by the mouth of the carb.
When you open the throttle butterily the
angine vacuum lifts the throttle slide in the
normal way and fuel streams out of the needle
jet. But, if the choke valve is closed, the air
5ugfly 1o the carbs is restricled and so the
mixture will be rich. Operating the lever on the
outside of the carb (sometimes mounted on
the handlebars) closes tha choke valve, and

ng it opens the choke valve for normal
running once the engine has warmed up. This
why the lever is sometimes calied “the
choke”, although its proper name is choke-
valve lever or cold-start levar,

Choke valves are simple and crude. The
angine will start easily enough, but it won't
run very well at larger throttle openings
because the choke valve stops it getting
enough air

Starter carburettors are just what tﬁair
nams implies — an extra carb to supply rich
mixture while the engine is cold. The starter
carb is usually built inte the main carb body
next to the float bowl.

It consists of a plunger which can move up
and down in a cylinder when pulled by a con-
trol wire connected to the cold-stan lever,
There is a starter jet at the bottom of the
cylinder which allows fusl through from the
fioat bowl. An air connects one sids
of tha cylinder to the mouth of the choke, and
a8 mixture passage connecis the other side of
the cylinder to the engine end of the choke.

JULY 1979

YT

LS j w—
L L Starter jet

When the starter carb isn't being used the

lunger sits at the bottom of the cylinder,

ocking the fuel supply from the starter jet.
Operating the cold-start lever pulls the
plunger 1o the top of the cylinder. Engine
vacuum sucks air through the air passage and
fuel through the starter jet. The fuel is broken
up by the air flowing over the jet, and a rich
mixture is fed to the engine through the
mixture passage.

Since air can still flow freely through the
choka, the throttle butterfly and slide valve
can ba used in the normal way. So the engine
wilildrun quite well at higher speeds even uﬂlon
cold.
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TUNING AND BALANCING

On multi-cylinder bikes (except single-carb
twins) it is vital that each throttle butterfly
valve opens al the same time and by the same
amounts, otherwise you'll have the cylinders
ﬂql"llir.g each other. Itis only necessary to get
thi ronisation right at tickover speed
since they always move together if they start
maving together.

The throttle stop screw pravents the throttie
butterflies from closing completely, and so
controls tickover s ., But the mixture at
tickover speed is controlled by the pilot
screws, so these must be set first. The

ctures that follow are of a twin-carb bike (a

awasaki Z250), but the sequence is the same
for any number of carbs.

Before starting, sLljaFit plugs and contact
breaker points should be cleaned and set to
the correct ?893. and ignition timing should
be accurately adjusted. It is also important
that none of t}'\a carburettor passagesand jels
are blocked. All cables, slides, and valves
should move freely — and the cold-starl
device must be returning fully (chack that it
isn't sticking and that its cable, if it has one,
has some slack).

First slacken off all throttle cablés. Turn the
pilot screws (one on each carb) gently clock-
wise until they just seat, and then tum each
one anti-clockwise by the sameamount. It will
usually be 1-115 tums, but check with your
handbook for the manufacturer's recom-
mendation.

Take the bike for a few spins around the
block to It fully warmed up, and then turn
the throttie-stop screw anti-clockwise until
the bike just ticks over. Most bikes have just
one throttle-stop screw to control all the
carbs. If your bike has a separate’one foreach
carb, adjust them all by the same amount.

Taking one carb at a tima, turn the pilot
screw first one way and then the other until
you find the point at which the engine ticks
over fastest. Only maove the screw by about 1§
turn at a time, and give the engine revs a faw
seconds fo settle down before deciding
whether or not you have found the best
satting.

When the best positions have been found
for all of the pllot screws, setthe engine to tick
ovar at the speed recommended in tha hand-
book by tuming the throttle-stop screw.

Stop the engine and connect up your
vacuum gauges. Therea is usually a hole
provided for this purpose somewhere near the
carb/engine manifold. Remove the blanking
screw and screw in the vacuum-gauge
adaptors. Re-start the engine.

1 With pilot screws set to manufacturer’s
recommendation, turn throttle-stop screw
until engine just ticks over

3 Stop enging. Ramove blanking screws and
scraw in vacuum gauge adaplors. Rae-start
engine to check vacuum gauges

We have used a GT Mercury Carb Synchro
Tuner to balance the carbs In the pictures
Imported from America axclusively by Read
Titan of Leytonstone, East London, it uses
mercury columns instead of dial aulges 1o
give a measure of the vacuum. Despite its silly
namea it works very well, and can handle up to
six carbs for a fraction of the cost of dial

gnugu.

Adjust the throttle butterflies until all the
carbs give the same reading. I your bike hasa
saparate throttle-stop screw for each carb,
use these 10 adjust the readings. Most modern
twins (like the Kwacker in the pics) have an
adjuster, with a locknul, in between the two

2 Taking ona carb at a time, turn pilot Screw 1o
find fastes! tickover. Now sef correct lickovar
with throftie-stop screw

f

& Slacken locknut and turn adjuster beiween
carbs unlil both gauges give same reading,
Tighten locknuts when correct

carbs as well as a throttle-stop screw. Turn
the adjuster one way or the other to balance
the readings and then retighten the locknut.
All other machines have an adjuster (possibly
a cable adjuster) above each carb.

Reset the tickover to the manufacturer's
recommendation, If necessary, by using the
throttle-stop screw for each carb, turn each
one by exactly the same amount.

Finaltg. take up the siack in the throttie
cable. Bikes like the Z250 have two throttle
cables — one to opan the butterfly and one to
close it — but this doasn't affect the balance
because they work on all the carbs at once,
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FAULT-FINDING CHART
SYMPTOMS

NB Chart assumas that fault is not curad by correct adjustment and balancing

FAULT

With a warm engi.na, tickover is smoather it
cold-starl is used

Exm-m_e-l smok_n_ls_biack;a’mm_ko-\rér is
rough

Engine m—'er?:aHs '&r_u:l spaf!i plﬁg is white,
acceleration Is poor, engine runs better if
cold-start is used

| Exhaust smoke s biack, spark plug is sooly,
top speed parformance is down, engine runs
more smoothly without air filter

-Engina hesitates, or cuts out when throttie is
opened wide

Engineis slow t;;s_!;sp_om:l_tmh rottieand won't
rav very high

Carb overflowing

Fuel/alr mixture too weak. Could be a worn
piston valve, an air leak, a blocked pilot jet or
mixture passage

Fuel/air mixture too rich. Could be clogged
p“ct jet bleed hole or pilot air passage, loose
pilot jet

| Fuel/air mixture too weak. Could be blocked

main jet, blocked neadle jet, or a dusty needle

Fuel/air mixture too rich. Could be a loosa
main or needle |81, a blocked air passage, a
clogged air filter, or cold-start device not
returning fully to off position

Fuel starvation. Could be blacked tank cap
breather, clogged fuel tap filter, or sticking
fioat valve

Punctured diaphragm or sticking throftie
slide

Badly seated float valve

-C-iaan jots anr;l_ _naa-ala -J.'ri'l-h petrol._a'r"ld' .Iiluw

CURE

Replace worn piston. Gheck all carb
manifolds, and hoses, and air filter housing
for leaks. Clean passages and pilot jet with
petrol and blow through with an air line
-Tig_h_m-n pitot i_el. Clean ;a;s;ag;sm
and blow through with air line

out jets

Tighten jets, Clean air .ﬁ's and passages with
petrol and blow through. Clean or replace air
filer. Adjust cold-start cable to give correct
freaplay and/or clean sticking cold-start
mechanism

Clear tank breather. Clean fuel fap filter,
Clean float valve mechanism

Cilean or replace valve and seat
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