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Q ONE can deny that the madern

carburetor is a complicated in-
strument with numerous correction de-
vices to insure a good mixture for the
considerable speed range of the modern
high-performance engine.

Carburetor constructions in the pio-
neering days of motoring were primi-
tive and crude, the earliest designs be-
ing so-called surface carburetors. Here
the surface vapor of a large float bowl
was drawn into the intake manifold by
a draft passing over the gasoline sur-
face. Later designs consisted simply of
a float chamber and a single jet of
fixed size. Those primitive carburetors
could deliver a satisfaclory mixture only
at a predetermined rpm. and, strictly
speaking, were suitable only for station-
ary engines. The reason behind this
lies in the fact that the two components
of a combustible mixture (gasoline and
air) do not ohey the same law with re-
gard to rate of flow. The primitive
single jet carburctor without correction
devices would tend to deliver oo rich
a mixture at high rpm.

The reason these crude instruments
still functioned fairly satisfactory lies
in the fact that in the early days motar-
cycle and automobile engines opcerated
through a wnarrow speed range, and
change of specd was obtained hy lifting
the exhaust valve, slipping the clutch or
drive belt rather than by operating a
throttle valve.

Correction methods to make carbure-
tors adaptable to 2 wide speed range
are achieved mainly by the following
methods: 1. extra air, 2. compensating
jet, 3. variable jet and variable choke
combined, and sometimes a combina-
tion of these methods. Apart from
these differences, all carburetors consist
essentially of two main parts: the float
chamber and the miixing chamber.

Although there are constructionat
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differences, float chambers are virtually
alike, consisting of a float and needle
device to keep the fuel at a constant
level.

The average combustiblec mixture
consists of an approximate 15 to I air-
gasoline weight ratio, in other words,
15 Ib of air are required to completcly
burn 1 Ib of gasoline.

The required air-fuel ratio is not the
same along the speed range and it also
depends on engine loading. In fact, the
mixture ratio may vary between 12 to
1, a rich mixture for peak loads, 10 a
weak mixture of approximately 16 to 1
for the lower speeds.

Amal Carburetor

The most widely used carburetor for
British motorcycles is of course the
famous Amal. This carburetor is a
very efficient instrument manufactured
to close tolerances and the correcticn
methods are very ingenious.

The Amal carburetor could looselv
be defined as a needle-jet type. lts
mixture correction methods are by a
variable jet orifice and variable venturi
(choke) combined, but it alsa employs
air bleed to a so-called primary choke.
Anather important feature of the Amal
carburetor is the cut-away throttle slide.
This throttle slide can be moved up and
down and its position in the curburetor
bore determines the size of the choke.
Attached to the throttle-slide is the ta-
pered needle to be seen in the illustra-
tion. Throttle-slide and 1aper needle
operate in unison to maintain the cor-
rect mixture ratio according to engine
speed and load.

There are two fuel jets, the pilot jet
for idling and slow running, and the
main jet for the high-power require-
ments. Both these jets are fed from
the chamber to be seen at the base of
the mixing chamber. The pilot jet ter-
minates at the engine side of the throt-
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tle-slide.  Situated above the main jet
surrounding the taper needle is the so-
called necdle-jet and, concentric with
the later, the primary air-choke.

Correet puxture strength is achieved
as follows: For idling speeds and up to
approximately one-eighth throttle open-
ing, mixture ratio is governed by ad-
justment of the pilot air screw: from
onc-cighth to onc-quarter throttle open-
ing by the amount of cut-away on the
thrattle slide; from one-quarter to three-
quarters opening by the position of the
throtile needle; from three-quarters to
full hore, by the size of the main jet.
It must be realized that the duty of the
taper needle and the needle jet is to
govern the fuel flow through the main
jet. Except for high loading and high
speed conditions near the top end, the
full flow capacity of the main jet is
not used.

The pilot or idling jet has an air
bleed adjustment screw; turning this
screw in a clockwise direction enriches
the idling mixture und vice versa. Very
important is the cut-away at the lead-
ing edge of the throttle slide, and Amal
throttle slides are available with differ-
ent cutf-awayvs ta suit different machines.
Lists are availuble with recommended
throttle slides, jet sizes and needle po-
sitions,  Pvery throttle slide is marked
to tndicate the extent of the cut-away.
A lLirger cut-away weakens the mixture
und vice versa, in the runge from fast
idling speeds until the speed range
where the needle-jet takes over.

Mixture strength in the medium
ranges can also be varied by altering
the position of the needle in the throt-
tle slide. A richer mixture is obtained
when the needle is raised by placing
the retaining clip in a lower groove.
Conversely, the weakest mixture results
by placing the clip in the end (ro. 1)
gl’OOVe,

Some types of Amal carburetors are
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fitted with an air valve {choke valve).
This valve should only be used to start
the engine from cold. A tickler to
flood the carburetor is also provided.

Tuning the Amal carburetor is
straightforward, assuming the machine
to be in good condition and that the
carburetor fitted is the correct type. All
adjustments should be made with a
thoroughly warmed up and normalized
engine.

The Amal company recommends to
start tuning procedures with a check on
the main jet size. The smallest jet which
gives the greatest maximum speed
should be selected (with a small safety
factor for cooling; cylinderhead tem-
perature also has a pronounced influ-
ence on performance), The jet size
marked on the side of the jet represents
the flow in cc. per minute on a special
Amal calibrating machine. Jets are
made in 10 cc. increments. The spark
plug is the guiding factor in evaluating
mixture tests. After a full power test
run for a few miles, the throttle should

be cleanly cut and the plug examined.
The position of the needle has an

seems to be starving, try a higher posi-
tion of the needle before deciding on a
larger main jet.

Amal carburetors are manufactured
in various types. Although the principle

The Amal Grond Prix catbu.
reter features an wnobstruct-
od choke an full throtile
becowse of the melerin
nesdle not passing Il\fw'z
the carburator bore. Nesdle
is fittead ot the side of the
throttle slide. The anly re-
striction Is the slight pro-
trusion of the Ipray tube.
For special purpose-tuning
a different size air bleed
jet {primary air) may be
fitted.

of operation of nearly all Amal car-
buretors is alike, there are important
detail differences. On the T.T. carbure-
1or, for instance, the pilot jet adjustment
regulates the fuel flow and not the air,
The top feed of the float chamber is
also slightly different. It is equipped
with ‘a handlebar operated air control
at the side of the carburctor which
affects the richness of the atomised
mixture as it passes through the pri-
mary choke.

On the G.P, carburetor the metering
needle is fitted at the side of the throt-
tle- slide and does not pass through the
choke of the carburctor, and except
for the small protrusion of the spray
tube there is no restriction in the car-
buretor throat when the throttle slide
is fully open.

The Amal company also manufac-
turers non-needle type carburetors
which have two jets of a fixed size (a
main jet and pilot jet) for small two-
stroke and four-stroke engines.

For straight methanol running, a

important effect in the upper end of
the throttle range, so if the engine
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larger jet has to be fitted (approximate-
ly 2.5 times as large, an increase of
150% on the basic jet size for 80 oc-
tane gasoline.)

If a 300 jet is used for 80 octane
gas, a 750 jet and the appropriate
needle jet would be needed if the same
motor were to run on methanol. This
is the minimum requirement; there is
a lot of Iatitude in running on alcohol
and a large jet may be fitted in the in-
terests of engine cooling to keep piston,
vaive and cylinderhead temperatures
down. :

Idling

If idling is erratic, the throttle cable
adjustment should be checked to see if
the throttle slide can be fully closed.
Loosen the throttle stop until the en-
gine begins to falter; then adjust the
airscrew, which probably will make the
engine run faster. Now again. adjust
the throttle slide stop and it may be
possible to make a still finer adjustment
on the air screw. If neccessary go
through this procedure a third time.
When the right setting is arrived at,
tighten the throttle screw lock nut se-
curely, holding the screw firmly. Read-
just the throttle cable to eliminate all
slack. The throttle slide should move
the instant the twist-grip is turned.

If, on road testing the machine, the
carburetor spits back, indicating a weak
mixture (assuming the ignition is not
retarded), it may be necessary to enrich-
en the idling mixture by screwing the
air screw in half a turn. If this does not
help, a slide with a smaller cut-away
may be in order.

Dirt in the carburetor can also up-
set the mixture greatly. Dirt on the
fioat chamber needle or seat often is
the cause of flooding. A blocked main
jet causes insufficient pulling power at
high loads. A blocked pilot jet makes
the engine very difficult to start.

Talking about starting: a machine
equipped with an Amal carburetor
should be started on the pilot jet, in
other words with the throttle on or near
idling speeds. The nearly closed throt-
tle slide causes a great air velocity and
consequently a low depression near the
pilot jet orifice.

The Amal Monobloc Carburetor

A new type Amal carburetor, the
“*Monaoblec,” has recently been intro-
duced. As can be seen from the illus-
tration, the float chamber is integral
with the mixing chamber and a hinged
float is used with a short nylon float
needle. It has been found that this type
of needle does not wear the seat and
that it gives better sealing. Another
good feature is the easily demountable
jet holder which gives easy access to the
main- and the needle-jet. The principle
of operation is very similar to the
conventional Amal design.

An advantage of the new construc-
tion is that the carburetor can be
mounted at an angle, and, also, tilting of
the machine on turns does not affect
the consistency of the mixture, Clean-
ing of the float chamber is easy and it
is no! necessary to disassemble the car-
buretor.
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i { o floot bowl
and mixing chamber cas? a3 ocoe unit. A hingsd flaar
and nylon fleat nesdie ore wied.
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around the needle jet is a well which
contains gasoline when the throtile
opening is small. This extra fuel mo-
mentarily enriches the mixture for snap
acceleration when the throttle is opened
wide; in fact it has an effect similar to

that of the accelerating pump on auto-
mobile carburetors.

The pilot jet is demountable for
cleaning purposes and, when assembled
in the carburetor body, is sealed by a
cover nut.

The S.U. Carburetor

A very interesting carburetor is the
S.U. carburetor. The S.U. is a widely
known make and it practically domi-
nates the British sports-and-racing car
field.

After a long absence, the company
is re-entering the motorcycle field (early
Douglas machines were fitted with §.U.
carburetors). The new 1955 Ariel
Square Four is fitted with an S.U.
carburetor.

The S.U. resembles the Amal design
in that it also employs the needle jet
principle and correction methods also
are by variable jet orifice and variable
choke. There are, however, very essen-
tial differences.

In the first place, the S.U. has only
one fuel jet which takes care of the
correct mixture from idling speeds to
full bore, and there is no air bleed to a
primary venturi,

Secondly, the movement of the taper
needle in the S.U. instrument is not
directly controllied by the thrortle. 1t
also has a separate butterfly throtile.

The essential part of this carburctor
is the piston and suction disc body car-
rying the taper needle, which terminates
in the single fuel jet. The piston move-
ment to vary the choke diameter has
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a function similar to that of the Amal
throttle slide, but in the case of the S.U.
the piston is vacuum operated. The
suction disc is subjected to atmospheric
pressure on the underside and the de-
pression in the region of the jet is con-
veyed to the top side. A vertical pas-
sage in the piston connects the top side
of the disc to the jet area.

The position of the piston and vac-
uum disc depends on three faclors:
throttle opening, engine speed and en-
gine load.

At wide throttle openings when the
depression in the jet area—and conse-
quently on top of the disc—tends to be
considerable, the suction disc will lift,
withdrawing the needle from the jet,
thus mncreasing the flow of fuel, Lifting
of the piston has at the same time in-
creased the choke diameter; the taper of
the necedle and varying choke diameter
combining in such a way that a correct
mixture is delivered through the speed
range.

At idling speeds, the piston drops to a
very low position and although the
taper needle has sunk into the jet,
almost closing the orifice, the small
choke insures a high velocity of air
near the jet; and this is the reason
why a separate idling jet is not neces-
sary. This piston action results in an
approximate uniform degree of depres-
sion in the region of the fuel jet, and
that is why the $.U. is called a constant
vacuum carburetor.

An interesting feature is that the jet-
(Continued on page 38)
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CARBURETION
(Continued from page 35)
bedy can be lowered in relation to the
needle—and also in relation to the fuel
level in the floatbowl-—so uncovering a
larger part of the jet orifice.

The illustration shows the spring-
loaded jet-lever used for lowering the
jet-bedy for cold starting. There is no
choke in the ordinary sense of tbe
word. During the warming up period
the jet-body is gradually raised 1o its

abutment which should be the correct
position for normal -runaing.

Tuning of the S.U. carburelor is sim-
ple. All jets are of standard size (for
a given carburetor), and the omly ad-
justment is the fitting of the correct nee-
dle with the jet adjusting nut—which
determines the location of the abut-
ment—set correctly for idling. When
the carburetor is adjusted for carrect
idling, it will give a good mixture for
the whole speed range. A larger needle
will give a weaker and a smaller needle
a richer mixture.

Mixture Adjustment

Tuning for mixture strength is
achieved by raising or lowering the
neutral position of the jet by turning
the jet adjusting nul, which as we have
seen forms the jet abutment. The il-
lustration shows the compression spriog
which compresses the sealing glands to
prevent. fuel leakage.

A simple test for rich mixture is to
lift the piston slightly; if the engine
runs faster, the mixture is too rich, if
the engine pulls betier witk the jet in
a lower position, a smaller needle is re-
quired. A big advantage of the S.U.
carburetor is that jet blockages are
practically impossible on account of
the big jet orifice.

All the moving parts in the S.U. car-
buretor are manutactured to extremely
fine rolerances. The piston and suction-
disc-body slides in the suction chamber
with a very small clearance. The rela-
tive position of the needle in the piston
body is extremely important, as the
needle at its largest diameter is very
nearly as large as the jet and yet musi
never touch it.

For alcobol running, a large jet bas
to be fitted and the factary has the cor-
responding range of needles for use in
conjunction with such jets,

Although development in carburetor
design has been considerable, designers
are looking toward still greater perfec-
tion. It is no secret that carburetor
manufacturers are experimenting with
direct fuel injection, and considerable
progress has been made in this fleld
(especially in Germany where fuel in-
jection was used extensively on air-

Left: Voricble choke in $.U.
caruretor  maintains  constanl
vacuum near jat orea. Below:
Exploded view of S.4. carbu
reter,

craft engines in
the last war) and
engines with di-
rect injection can
be hadd today, it
is doubtful
whether fuel in-
jection for motor-
cycles woulkd he
a  worthwhile
commercial  proposition  as
yet, and it is safe to say that
the carburetor will stay with
us for many years to come.-——Hank El.
frink
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