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Chapter 3

Maintenance, Overhauling and
Fault Finding

Before we can expect a carburetter to deliver the correct fuel/air ratio, we must
make sure that it is in proper working order. To determine whether or not the
carburetter if fit for service, one should remove it from the car and thoroughly
clean it. Petrol makes a reasonable solvent for cleaning carburetters, or if it is
obvious that the carburetter is going to have to be stripped completely, then one
can wash the carburetter in neat washing up liquid and then rinse it off with hot
water.

Immediately after this it should be dipped in petrol to prevent any corrosion. |f
the carburetter is really being cleaned to check for suspect wear, then the best
carburetter cleaner to use is one of the proprietory carburetter cleanina fluids, as
these will remove carbon and petrol stains, and leave the carburetter looking like
new.

Once the carburetter has been thoroughly cleaned, we can check for various
points where wear may occur. First of all, wear of the throttle spindle can easily
be detected by a sloppy fit of the spindle in the throttle body. When this
spindle wears, it admits air into the carburetter, thus weakening the mixture. If
it is badly worn at this point, it may be found impossible to get the engine to
idle smoothly. Wear of the butterfly spindle effects the initial setting and this
can in turn effect the top end performance.

The next step is to remove the bell chamber and piston assembly and check the
needle for wear. If there are any apparent signs of scratching or wear on the
needle, then this indicates that the jet is out of centre. This should be remedied
as detailed in the relevant section, later on in this book.

Next, thoroughly clean out the piston and inside of the suction chamber, using
petrol. Check that the piston rod slides freely in the suction chamber and that
there is no oil on the stem. With the damper in place, relocate the piston into the
suction chamber, and push it in to the limits of it's travel. Then seal off the
transfer holes (this can sometimes be done with a thumb on carburetters
having only one transfer hole), with plasticine or something similar. The
transfer hole, by the way, is the apperture which communicates the engine
vacuum with the space above the piston. To make things clearer, the hole
which is to be blocked is shown in Fig.25. With the suction chamber inverted,
allow it to drop off of the piston. The time taken for it to fall should be
between three and five seconds on carburetters up to 1% inches and five to
seven seconds for larger carburetters, If it takes longer than this, then try to
establish why. It could be that there is still some dirt left on the inside of the
suction chamber or on the perifery of the piston. If the carburetter has been
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maltreated at any time it could be that the suction chamber is distorted.
Whatever the cause, it should be remedied such that the drop time of the suction
chamber falls within the period quoted.

Now let us come back to this business of the jet and jet centering. If the needle
showed any sians of wear then it has obviously been touching the sides of the jet,
in which case one should replace not only the needle but also the jet, for
obviously the jet would be worn also. When fitting a new jet it should be centr-
ed up as shown in Fig.26. On some carburetters, sealing the main jet is done by
glands. If these appear at all in bad order, they should be replacéd, otherwise
leakage will occur. The relevant overhaul kit for the carburetter will contain all
the parts needed for this aspect of maintaining the carburetter.

Float Chamber

Since the float chamber also plays a critical part in the metering accuracy of the
carburetter, then we must also make sure that this is functioning correctly.

First of all, remove the top of the float chamber, and check that the needle valve
is, in fact, sealing. By sucking through the petrol input pipe, one should be
able to seal the valve with very little pressure. Even small leak of the needle
valve will be quite apparent when sucking through it in this manner. If the
needle valve shows any sign of leaking it must be replaced, as a leaking valve can
be a great source of trouble if it is not functioning correctly. Since the needle
valve is operated by a float of which a certain amount of buoyancy is required,
we should check the float to see that it is not leaking or has not been punctured,
otherwise the float will not operate the needle valve properly. Needless to say
if the float is punctured it must ne replaced.

Lastly, the fuel level should be correctly set as shown in Fig.28. If you
are completely stripping the carburetter then of course it can be done exactly as
detailed in section two, referring to stripping and rebuilding.

Since even a well maintained carburetter can from time to time develop faults,

the chart shown on page 18 has been made up to make fault tracing and curing a
little easier.
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Chapter 4

| lis Mixture Requirements

The whole point of a carburetter is to deliver and mix the correct amount of fuel
with the air going into the engine. The proportions of air and fuel going into
an engine is known as the air/fuel ratio. For the burning of petrol (the fuel) in
air, the mixture of air and petrol must fall within certain limits. These limits are
called the limits of inflammability and, for a fuel like petrol they fall within
20/1 to 7%/1.  What this means is that 20 Ibs. of air mixed with 1 Ib.of petrol
will just burn.  Such a mixture is a weak mixture for the simple reason that
there is very little petrol for a large amount of air. At the other end of the
scale we find that if 1 Ib. of petrol is mixed with 7% Ibs. of air, the mixture will
aaain only just burn because there is an excess of petrol, i.e. it is a rich mixture.
In the first instance, the weak mixture, we find that when the petrol is burnt
there is a great deal of oxygen left over after combustion. In the second
instance, the rich mixture, when the mixture is burnt all the oxygen is consumed
M O O P o [ and there is petrol left over which is still unburnt. Falling between these two
O BFED>X> extremes is the chemically correct mixture. For a fuel such as petrol, the
; oli ol ihs chemically correct mixture is about 14.8/1 i.e. 14.8 Ibs. of air for 1 Ib. of petrol.

When a mixture such as this is burnt all the petrol and all the oxygen are used up
b Rt R Gl b i i in combustion.

‘CAUSE’
J KLMNOPOQRSTUVWXY
>
*

Air leaks, i.e. throttle spindle, manifold gasket etc.

Leaking jet or petrol pipe seals o )
In case of twin carburetter balance is incorrect in

Choke controlled fast tickover needs adjustment
terms of mixture or air flow

Air cleaner clogged needs replacing
Air cleaner removal weakening mixture

Sticking choke control (in down position)
Incorrect needle fitted
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Tickover screw needs resetting
Fuel pump giving inadequate supply
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At first thought, one would assume that the best performance would be given
when the air/fuel ratio was that of the chemically correct mixture. Although a
. . . * | |* * car would perform well on such a mixture, it is not quire the ultimate for either
power or economy, although it must be said that it does represent a good com-
promise. Experiments with engines have shown that the best economy is
achieved when the mixture is set slightly weak, i.e. with mixtures in the order of
16/1.  There are, however, problems which can arise from setting an engine this
weak.  Firstly, unless the distribution between cylinders is good, one can get
some cylinders running weaker than others and hence misfiring can result.
Secondly, without making alterations to the distributor, one can find that such
weak mixtures cause higher exhaust valve temperatures which can lead to a
failure in this quarter. For maximum power, the mixture requirement is again
different.  Most engines give their maximum power when the air/fuel ratio is
about 12:1. This, it will be noticed, is quite appreciably on the rich side of a
chemically correct mixture. The reason that such a rich mixture gives best power
is that the excess petrol in the air cools the incoming charge, therefore allowing
a denser charge to enter the cylinders, the result of which is more power. Also
an excess of fuel ensures that all air is burnt.

ABCDETFGH

SYMPTOM OR FAULT
Sticking piston (won’t go up or down)

Jet out of centre

Sticking piston (won’t drop properly)
Bent needle

Sticking piston (won't rise properly)
Dirty piston and suction chamber

Leaking float needle valve

Punctured float
Incorrect setting of mixture nut

Rich mixture

Weak mixture

Dashpot oil to thin
Dashpot oil level to low
Incorrect fuel level

A well designed carburetter is able to vary the mixture it delivers to the engine

so that it is able to cater for varying requirements. For instance, if you are
<BCOUULGT 25¥Y iS2 crusing along at a speed reasonable below the top speed of the car there is no
need for the carburetter to deliver a rich mixture for maximum power. Under

Hesitation when throttle opened quickly

Lack of power throughout rev range
Lack of power at low revs

Lack of power at certain revs
Fuel leaking from underside of jet
Fuel leaking from float chamber

High fuel consumption

Stalling at idling when cold
Rich mixture

Stalling at idling when hot
Bad starting when cold
Bad starting when hot
Lack of power at high revs

Flooding
Key to ‘cause’ section.

Bad tickover
Weak mixture
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these conditions it should be delivering a slightly weak mixture for maximum
economy. However, when the throttle is opened fully, it is obvious that the
driver will be wanting maximum power and under these conditions, the
carburetter should deliver a slightly rich mixture so as to give the best perform-
ance. This change in mixture ratio for varying conditions, is known as mixture
spread. The SU carburetter, by virtue of it’s design, automatically spreads the
mixture between the ratios required for cruising, and economy, and the ratio
required for maximum power. The mixture spread of the SU, however, is not
so areat that it goes to the extreme of each requirement, for as stated before,
unless distribution is good, running at the most economical mixture may lead to
misfiring. At the other end of the scale, running at the very richest mixture for
the rich mixture for maximum power, fuel consumption is quite excessive. What
the SU does it to strike a reasonable compromise between these two extremes,
and in so doing, gives a very acceptable performance.

Before we leave the rather more theoretical side of things, one more point may
be well worth noting. The mixture ratios just quoted for economy and power
are those required when the throttle is reasonable well open. When throttle
openings are very small, we find that under a given set of circumstances, the
mixture required is richer. The reason for this is that as the throttle is closed, so
the amount of air going into the engine is less. This means that as the fresh
charge enters the cylinder, it undergoes greater dilution with the residual gase
from the last combustion phase. When it comes to the time to ignite this new
charge, then because of it's dilution with exhaust gases, the chances of an
ignitable mixture being close to the spark plug is reduced. To overcome this,
more fuel must be introduced into the incoming air to ensure an ignitable charge
at the plug. For this reason we find that at tickover, the mixture ratio required
is a lot richer than one would expect, and it is beacuse the engine is running at
virtuelly no load and the amount of air drawn is very small, that the dilution
with burnt gases is very large. With SU carburetters, a smooth tickover is
usually achieved when the mixture is about 13.2:1, but this varies considerably
from engine to engine.

Before turning to more practical things, we will consider one further aspect of
mixture. When mixtures are set rich, they always produce carbon monoxide
pollution. It may be well worth considering this when setting your SU carburet-
ter. If you can set it to run nearer to the chemically correct mixture, then the
less carbon monoxide pollution the exhaust will emit.

As we have seen in the previous paragraph, the mixture strength greatly effects
power and the amount it effects power can be seen by the graph Fig. 4. From
this graph it can be seen that the power very rapidly drops off as the mixture
becomes weaker, but that there is not such a rapid drop off in power on the rich
side. In setting our carburetter, we should aim to get the mixture under normal
driving conditions, somewhere between the chemically correct mixture and the
maximum power mixture.

20
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Standard Engine, Single Carburetter Setting Up.

Having considered what the engine needs in the way of mixture requirements,
we can think about setting the carburetter up to deliver such a mixture. We will
deal first of all with single carburetters on an engine which is in every way
standard, i.e. completely unmodified. Assuming that the carburetter is in
perfect condition, then we set up the carburetter as follows:

1. (a)  Warm up the engine to it's normal working temperature.

(b)  Switch it off.

(c)  Unscrew the throttle adjusting screw until it is clear of it's stop and
the throttle is fully closed.

(d)  Set the throttle adjusting screw 1% turns open.
3. Replace the piston/suction chamber unit as .marke_d. Check th.at the
piston falls freely onto the bridge when the lifting pin (6) is released. If it does
not do this, then the jet needs centering, so turn to the relevant page on center-
ing. Then turn down the jet adjusting nut (1) by two complete turns.

@

Fig. 7 —
Fig. 5_ . . .
4. (a) Restart the engine and adjust the throttle adjusting scr.ew'(§) to give
the desired idling as indicated by the rev counter or by the ignition warn-
2. (a) Mark f / ing glow.

. a ark for reassembly and remove the piston/suction chamber unit. ) )
P " (b)  Turn the jet adjusting nut (1) up to weakep or dowq to richen until

(bl Disconnect the mixture control wire, i.e. the choke cable. the fastest idling speed consistent with even running is obtained.
(c)  Screw the jet adjusting nut (1) until the jet is flush with the bridge (c)  Readjust the throttle adjusting screw (5) to give the correct idling if

of the carburetter, or fully up if this position cannot be obtained, necessary.

22 23
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Fig. 8 —

5. (a) .Check for correct mixture by gently pushing the lifting pin up about
1/32 inches after the free movement has been taken up.

_(b) _The.graph above illustrates the effect on engine rpm when the lift-
ing pin raises the piston, indicating the mixture strength. If the mixture
is .excesswely rich, the rpm increases considerably. With the correct
mixture, the rpm increases very slightly, and with a weak mixture, the rpm
will drop and the engine will stall. '

(c)  Readjust the mixture strength as necessary.

(d)  Reconnect the mixture control wire with about 1/16 in (1.6 mm)
free movement before it starts to pull on the jet lever.

rich
il 7 &
correct
ENGINE
rpm 1 weak
TIME o
Fig. 9 —
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(e)  Pull the mixture control knob until the linkage is about to move the
carburetter jet and adjust the fast-idle screw to give an engine speed of
about 1.000 r.p.m. when hot.

(f)  Finally top up the piston damper with the recommended engine
oil until the level is % in (13 mm) above the top of the hollow piston rod.

Tuning Multi-Carburetter Set Ups

Remove the air cleaners and carry out item 1 as for single on all carburetters
then:

2.

3.

(a) Slacken both the clamping bolts (7) on the throttle spindle inter-
connections.

(b) Disconnect the jet control interconnection by slackening the clamp-
ing bolts (8).

(c) Carry out items 2 and 3 as for single carburetters, then additionally:

Fig.10 —

(a) Restart the engine and adjust the throttle adjusting screws on each
carburetter to give the desired idling speed as indicated by the rev counter
or the ignition warning glow.
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(b) Compare the.intensity of the intake ‘hiss’ on all carburetters and
alter the throttle adjusting screws until the ‘hiss’ is the same.

4, (a) Turn_ the jet adjusting nuts (1) on all carburetters up to weaken or
dqwn to richen the same amount until the fastest idling speed consistent
with even running is obtained.

(b)  Readjust the throttle adjusting screws (5) to give correct idling if
necessary.

26
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(a) Check for correct mixture by gently pushing the lifting pin of the
front carburetter (right hand in the case of transverse engines) up by
1/32 inches after free movement has been taken up. The graph illustrates
the possible effect on engine rpm. Readjust the mixture strength as
necessary.

(b) Repeat the operation on the other carburetter or carburetters and
after adjustment, re-check since they are all interdependant.

rich

| RE
bt \»

ENGINE | ek
rpm

T T T

Fig.13 —

TIME

(a)  Set the throttle interconnection clamping levers (7) (if applicable)
so that the link pin in 0.006 inches away from the lower edge of the fork
(see inset). Tighten the clamp bolts.

(b)  With both jet levers at their lowest position, set the jet interconnect-
ion lever clamp bolts (8) so that both jets commence to move simultan-
eously.

Fig.14 —
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7. (a)  Reconnect the mixture control wire with about 1/16 inches free
movement before it starts to pull on the jet levers.

(b)  Pull tl_we mixture control knob until the linkage is about to move the
carb\{re'tter jets, ‘and adjust the fast idle screws, comparing the intensity of
the air intake ‘hiss’ to give an engine speed of about 1,000 rpm when hot.

(c)  Refit the air cleaners after checking that they are clean and unclogg-
ed. Recheck the mixture strength as described in item 5, as the air
cleaner can cause a slight enrichment of the mixture.

Variations on Basic Setting Up

Although the foregoing paragraphs have described the setting of single and twin
H.S. SU’s they do, in essence, apply to other types of SU’s. When setting up
other types of SU’s a few differences will be noted. For instance, the H type
SU’s _dld not have the fork linkage when used in pairs. A simple wave spring
coupling was used between each throttle spindle and the connection between the
thrott[e spindles was made with an intermediate spindle which carried the
operating lever. However, most of the differences encountered between these
carburetters will become self evident with a little thought. Setting the carb-
uretters as just described requires very little equipment other than a screwdrivera
piece of tube and a spanner.

To. get the best by setting the carburetter in the foregoing manner one does
strl(;tly speaking, need a little experience, but even then it is possible, still to'
achugve less than the ultimate. There are, however, numerous other 'ways of
varying degrees of sophistication which can make the setting of these carb-
uretters simpler.

Lgt us first consider adjusting the mixture. Basically, when adjusting the tickover
mixture, we must consider that the manufacturer has selected the optimum
neefile for the job and by adjusting our tickover mixture we are hoping to
achieve the right mixture throughout the rev range of the engine.

Adjusting.the mixture as has just been described is going to depend a little on
how you interpret the instructions. However, if one can use a piece of equip-
ment which will measure the mixture strength, then this considerably reduces
the room for error. One way of getting the tickover mixture correct is to have
the engine ethaust analysed on an electronic engine tuner. A typical example
of such an engine tuner is the Sun and Crypton engine tuner machines. Virtual-
ly all large garages are equipped with an electronic engine tuner, so there should
pe no problem in locating a garage to set your tickover mixture. Just out of
interest, these electronic engine tuners measure the air/fuel ratio by taking a
sample of the exhaust, passing it through the meter, and then the air/fuel ratio is
shown on a dial as 12/1, 13/1, 14/1 or whatever it may be. When set up on one

28
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of these machines, the tickover mixture should be as has been said before, about
13.0:1. It can't be stressed too often at this stage that setting up the mixture as
described while the engine is idling only sets the mixture at tickover, and we are
relying on the fact that the manufacturer has selected the correct needle to give
us the correct mixture throughout the rest of the rev range, however, any error
in setting the tickover mixture will cause a corresponding error throughout the
rev range.

As an alternative to getting a garage to set up your mixture on an engine tuner,
you can use a little device known as a Colortune. This device is essentially a
spark plug with a transparent end to it which enables one to see into the cylinder
and thus see the colour of the combustion flame. ~During combustion, the
mixture strengths either side of the chemically correct one, burn at different
colours. For instance, a mixture with an excess of petrol (rich) will burn with a
bright orange colour, whereas a mixture which is just chemically correct or
slightly weak will burn with a blue flame. Excessively weak mixtures burn with
a bluish white flame.  The Colortune makes use of the fact that different
mixtures burn at different colours, and by seeing into the cylinder, we can set
the mixture pretty accurately.

Setting up the mixture on twin carburetters is just a little more difficult than
setting up a single, and it is at times like this that using a Colortune really pays
dividends for it allows the carburetters to be set very accurately indeed
especially as far as mixture balance is concerned.

Balancing the tickover airflow of twin carburetters is another job which can
prove to be a good patience trier unless one has had a little experience. In the
procedure just described on setting up twin carburetters, the method of using
the pipe and listening to the intake hiss is quite satisfactory once you get the
hang of it. However, in many cases a superior job can be done by using a carbu-
retter balancing tool. There are many carburetter balancing tools on the market,
and one need only pay a visit to the local accessory shop to acquire such an item.
There is often a mistaken belief that balancing the carburetter at tickover will
give more power. In fact, all that balancing the carburetters at tickover will do
is give a smoother tickover. The difference that is likely to make in top speed
and power output is so small as to be almost unmeasurable. Of the two adjust-
ments available on an SU carburetter, the tickover air flow balance and the
mixture adjustment, the most important is definitely the mixture. Having the
mixture out at tickover will cause the mixture to be in error by varying degrees
throughout the rev range. If the mixture is set rich at tickover, then it can be
richer all the way up the rev range, and likewise if it is weak at tickover, it can be
weaker all the way up the rev range.

Setting Up SU'’s on Tuned Engines

The actual setting of an SU on a tuned engine follows exactly the same proceed-
ure as has just been outlined, but with one very important exception. We cannot
assume that the needle is correct for the particular state of tune of the engine. It
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needs only minor modifications to the engine to warrant a different needle. This
is because the airflow characteristics of the engine will be changed and they no
longer suit the standard needle. The question now arises, how do we go about
establishing a needle to use for the particular engine.

The first step is to understand that the thinner the needle is, the richer the
mixture will be. Now, SU needles are calibrated by their diameter every
1/8 inch as is shown in Fig.15. The further the needle emerges from the jet the
more petrol will flow, we have to select a needle whose form will give us the
correct mixture. Under a given set of driving conditions, the needle will be a
certain distance out from the jet. For instance, at tickover the piston will only
be just off it's seat, hence the needle will be only just out of the jet and only a
small amount of petrol will flow. As more power is required, so the piston will
rise further, bringing a different portion of the needle into operation. When we
up rate an engine we do, if we are successful in tuning it, increase it's consump-
tion of air. Therefore, inevitably we need a needle which will pass more petrol
than a standard one so as to keep the air/fuel ratio at it's correct level.

In the back of this book there are charts which give the dimensions of all SU
needles every 1/8 inch down their length starting at the size nearest the shoulder
and ending at the size nearest the point.

When we select a needle which will allow more petrol into the engine, we have to
select one which has a smaller diameter at any given point along it’s length.
However, it is unlikely that the tickover part of the needle will need to be any
different on a tuned engine to a standard one, since the amount of horsepower
needed to make the engine idle will virtually remain unchanged, therefore it's
airflow requirement at this point will be unchanged and, it follows, so will it's
fuel consumption. Where the needle needs to deliver more fuel is from around a
quarter of an inch from the shoulder upwards, this means from the position the
engine would be under light throttle openings on upwards to the position it
would assume under full throttle. The question now arises as to how we can
best select an appropriate needle, for the state of tune of the engine. The first
thing to do is to look through the appendix of this book and find a car which has
a similar carburation set up and a similar power output to the car you are tuning.
At this point we can use the needles of the particular car you have selected as a
starting point for your own car.

Fit the needles into the carburetter and set up the carburetter or carburetters as
you would for a standard engine. If you have done this properly, we will now
have the mixture correct at tickover, and this we can use as a datum from which
to work. Next, take the car out on the road and see if it falters at any particular
rpm in the rev range. |f it does falter, drive along at the point at which it falters
for a little while, just sufficient enough to colour the plugs and then stop and
inspect the plugs. |f the plugs are a light brown colour, then the mixture is too
weak; if on the other hand the plugs are black and sooty, then the mixture is too
rich. Bearing in mind which part of the needle operates over which part of the
rev range (see Fig.15) select a needle from the charts at the back of this book
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that you think will overcome the mixture problem. When doing this, it is
essential to remember that the thinner the needle is, the richer the mixture will
be at any given point, and conversely, the thicker the needle is, the weaker the
mixture will be at any given point. The easiest way to determine just how
different one needle is to another is to draw a graph of their profile. Such a
graph is shown in Fig.16. By drawing a graph, it is much easier to see where one
needle differs from another and this does make selection easier.

90
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Once you have found a needle on which the engine fires regularly, then we can
get down to some serious needle selection to get the mixture as near spot on as
possible.

//
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For most people, the most important aspect of a tuned engine is that it gives the
performance that it should, so first we will deal with setting up the mixture in
wide open throttle conditions. As has been said before, having the throttle
pedal to the floor with an SU carburetter does not mean that the carburetter
itself is fully open. At low rpm the piston need only be less than half it’s full
travel from the bridge of the carburetter, hence the needle will not be too far
out of the jet. What we now have to do is make the engine work against a load
so that we may evaluate the mixture at any particular rpm, or at least at reason-
able rpm intervals. The most simple way to make an engine work against a load
is to drive it up hills. To test the mixture at various engine rpms under full
throttle conditions, you will obviously need slopes of varying degrees so as to
load up the engine to bring the revs down to a particular level. Let us look at an
instance:
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Let us assume that we are going to correct the mixture at 2,000 rpom. What we
now need to do is to find a hill of sufficient length that we can drive up it in,
say, top gear such that the car will hold a steady speed equivalent to 2,000 revs
when the throttle is wide open. The slope of the hill need not be exact for this.
If, for instance, we find that the car pulls 2,500 rpm up the hill in top gear, then
we can simply pull the revs down a little more by applying just a shade of hand
brake until the revs are at the point at which we require to check the mixture (it
obviously wont do to make too much use of the hand brake or it will overheat).
After having kept the engine under these conditions for at least a minute we then
£ £ £ cut the engine and inspect the plug. When the mixture is right for road use, i.e.
D - o one which provides good power output without an astronomical fuel consump-
37033N NMOQ .,8/L HOV3 SNOISNIWIG tion. The plug will be coloured approximately as follows: the shell of the plug
will be black without being sooty, whilst the electrode will be a very dark brown
or almost black, again, without any sign of sootiness. Should the mixture be a
shade weak, the plug shell will appear dark brown with the electrode a slightly
lighter brown. If the mixture is very weak, then the shell will appear a light
brown and the centre electrode may be a very light brown, almost white in
colour. If the mixture is too rich, then the plug will appear black with a sign of
sootiness. Excessively rich mixtures will be detected by the presence of lots of
soot. From these low revs, it will obviously be the lower part of the needle
which will want correcting if the mixture should be out. At 2,000 revs the aver-
age SU will, under full throttle conditions, be about % inch open but this figure
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will, of course, vary depending on the size of engine you have, the number of
carburetters and the size of the carburetters fitted to this engine.

Having ascertained what the mixture is like at 2,000 revs, one should then try at
3,000 revs to determine the mixture ratio at this point. Again this will mean
loading up the engine against a suitable hill to give full throttie conditions while
holding steady rpm. Having maintained these conditions for a while we do,
again, in a similar manner check the colour of the plugs and note the state of the
mixture. This procedure is repeated at 4,000 revs and 5,000, on up until peak
rpm.

Having noted the discrepancy between the mixture the needle presently fitted is
giving, and that required, we can then refer to the needle charts in the back of
this book and attempt to select one which will bring us nearer the required
mixture. When selecting another needle, we must remember that a change of
only a few thousandths of an inch in needle diameter significantly effects the
strength of the mixture. For instance, if our mixture should prove only a little
weak or a little rich, then we should only select a needle, at most, two thou
different to the one fitted at the particular point that the error in mixture is
occuring. If the mixture should prove to be widly out, then a needle which has
four or five thou difference at the point the error occurs may be well worth
trying. But take care not to go to weak.

Once we have selected a needle which gives us the correct mixture for all power
requirements, then we find that in most cases, the offload or cruising mixture
will look after itself, merely by virtue of the design of the carburetter. Having
selected a needle which gives us virtually the right full power mixture require-
ments, we can make minor adjustments to the mixture by virtue of the idle
mixture control net. Such adjustments are likely, however, to upset the mixture
at tickover, but for performance purposes this is probably the least important
part of the rev range so we need not concern ourselves too much with a slightly
rich or slightly weak mixture at tickover, but it should be stressed at this point
that it should be only slight.

The selecting of a needle in the fashion just described sounds like rather a long
winded job, and if it is to be done properly, it is a long winded job. The time
taken to select a needle for a tuned engine, or needles in the case of twin carb-
uretters, can be considerably reduced if we bring a little more sophistication to
the technique. If you want to do the job of selecting your own needle or
needles then there is a method which is relatively simple, which involves the use
of a Colortune. This method involves using the brakes of the car to apply the
load against which the engine can work (revving up the car in neutral will in no
way indicate what the mixture will be like in steady state conditions). To
utilize this technique, we first of all jack the driving wheels of the car up off the
ground. THis is best done in such a manner (a) that it is impossible for the car
to fall off the jacks, and (b) that the driving wheels assume reasonably normal
angles, i.e. angles which are achieved whilst on the road. This last statement, of
course, only applies to cars having independant suspensions. A normal rear
wheel drive car with a solid axle will, of course, have the right angles irrespective
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of where the car is jacked up. However, it is best to jack up on the axle so that
the drive shaft assumes a normal angle.

Having jacked up the car, om suitably located safety stands, fit a Colortune
into one of the cylinders in place of a plug. Start the car up and get an
accomplice to ‘drive’ the car as if he were on the road. The ‘driving’ will be
done as normal, but with one important exception; the ‘driver’ will use the foot-
brake of the car to pull the engine revs down to the revs at which the mixture is
required to be known at. Say we are starting again at 2,000 revs to analyse the
mixture, then the ‘driver’ of the car will gradually open the throttle whilst
applying greater and greater amounts of footbrake pressure until he reaches the
state where the throttle is wide open and the footbrake is hard enough on to
keep the revs at, say, 2,000. At this point you can note: (a) how far the carb-
uretter is open, and (b) whether or not the mixture is rich or weak at the
particular revs concerned by looking at the Colortune. This proceedure can
now be repeated at 3,000 revs, 4,000 revs and so on up through the rev range
until the rev limit is achieved. (With high revving cars it is not adviseable to
exceed about 5,000 rpm with a Colortune). When using this technique it is
important that (a) the person reading the colour of the Colortune and noting the
distance the carburetter is open does so as quickly as possible, and (b) that the
accomplice ‘driving’ the car achieves the steady state conditions as quickly as
possible, as prolonged use of the brakes to hold the engine down, will cause the
brakes to overheat. However, applications of fifteen seconds or so are well with-
in order, and in practice this proves to be plenty of time to make the reading
required.

By utilizing this technique with the Colortune it is possible to get the needle
pretty well sorted out in a very short space of time. For instance, starting from
scratch it is possible to have a carburetter correctly needled within an hour,
providing you and your accomplice work well as a team.

The best method for getting carburation as accurate as possible is to utilize
the services of a rolling road dynomometer. Basically a rolling road dyno-
mometer consists of a set of rollers, upon which the car’s driving wheels
are placed, which are coupled up to the dynomometer. This is a device
which measures bhp. It does so by applying a braking load to the driving
wheels of the car and measuring the amount of braking affect the car will over-
come. Now if a dynomometer is used in conjunction with a mixture analyser
such as the Sun or Crypton analysers mentioned earlier, then the mixture ratio
can be analysed throughout the rev range with the engine pulling against a load
such that full throttle conditions can be held. With such equipment, the dyn-
omometer operator can very quickly ascertain the needle required to give the
correct fuel/air ratio. Apart from this he can, with the aid of the equipment at
hand spot any other little fault which may have gone unnoticed. Apart from
this you will also have the opportunity of having the hp curve at the rear wheels
measured, thus enabling you to see whether or not you are getting the power
that you should be.
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Although they are for the performance enthusiast an extremely useful device to
be able to get the use of, dynomometers are not found in every garage. How-
ever, unless you live in the remotest parts of the country, you are sure to find a
dynomometer within twenty miles of your home.
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Supercharged Engines

The selection of a needle for a supercharged engine follows virtually the same
procedure as for an unsupercharged engine. However, when we get to the larger
SU carburetters on supercharged engines we can find that the mixture spread
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given by the carburetter under ordinary conditions may, because of a reduction
be insufficient, thus making the supercharged engine rather uneconomical. To
make the point clear, we can, with a supercharger on, find that we can get our
full throttle mixture spot on, yet when we check the part throttle mixture, we
find that it is excessively rich, i.e. about the same as that given by the full load
conditions. This makes the engine rather uneconomical on fuel. To a point we
can get around this problem by fitting the additional weakening device
produced by SU’s. This causes the mixture at part throttle conditions to be
weakened, thus giving far better economy. The method of operating the additio-
nal device is shown in Fig.17.
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