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Austin’s first overhead valve engine was produced in 1939 to power 
trucks for the war effort. This 3!-Litre 68bhp design closely matched 
the Chevrolet ‘Stovebolt’ engine (which later powered the Bedford 
Green Goddesses). Austin put the camshaft on the nearside of the 
engine to separate the ignition from the carburation and exhaust. 
Introducing pushrods, however, meant having to siamese some inlet 
and exhaust ports which, although not ‘pure’ in design, proved quite 
adequate for the purpose.

During the war Austin experimentally increased the bore and stroke 
up to 4-Litres. They called it the high-speed engine, which gave up 
to 87bhp with a Zenith carburettor and 100bhp with a Stromberg. 
The new block is identifiable by the new water passage running along 
the offside of block, and four-holed water pump. Also changed were 
the camshaft timing and a full-flow oil filter replaced the oil bypass 
filtering system.

Austin Post-war Trucks and Cars
The original 3!-Litre engine powered trucks until 1948 when 
it was replaced by the 4-Litre high-speed engine, with the Zenith 
carburettor. The trucks continued through Series II and III until 1971, 
including many variants e.g. military ambulances, fire engines, plus 
river craft, lifeboats and Newage combine harvesters that required 
little more than modified sumps.

Austin’s first car to benefit from the high-speed engine was the Austin 
16 in 1945, which had a scaled down 2.2-Litre 4-cylinder version. This 
engine went on to power the Austin A70 Hampshire and Hereford, as 
well as the FX3 and FX4 Austin Taxis that continued into the 1980’s, 
and from which a diesel version evolved. The engine was later bored 
out to 2660cc for the A90 Atlantic, Champ and Gipsy. Donald Healey 
also used it for his 100/4 sports cars that were built by Jensen. The 
cylinder heads for these cars had heart-shaped combustion chambers 

Engines

K Truck 3.5 Litre Engine Assembly Line 
(courtesy of Austin Memories and copyright 
British Motor Industry Heritage Trust)

Jensen cars powered by 
the 4-litre engine

The Austin 4-Litre Engine played a key role in Jensen Cars’ post-war developments, allowing them to produce some 647 saloon 
and sports cars from 1949 to 1963. The engine originated from a WW2 military truck and was later modified for Austin 4-Litre 

cars. It was also influenced by other Austin engines and arch-rival Morris. The engine continued into the late 1960’s before being 
finally phased out, along with the cars and trucks that it powered.
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designed by Harry Weslake. These provided a high degree of swirl in 
the petrol/air mixture, giving good part-load / mid-range fuel economy, 
and featured in all later Austin A, B and C-Series engines.

After the war Austin modified the Longbridge 4-Litre truck engine for 
its new large saloon cars. The block, cylinder head and sump were 
subtly different, mainly because the camshaft drive for the distributor 
and oil pump were moved from in-between cylinders 2&3 to 4&5, 
i.e. nearer the rear of the sump. So, although these engines were not 
interchangeable, many components are shared between the truck and 
2660cc engines, such as timing gears/chain, oil pump and pistons 
etc. This new engine powered the A125 Sheerline, which had “Razor 
Edge” styling and huge headlamps, and some 9000 were made 
until 1954. It employed a single Stromberg carburettor that gave 
fuel consumption of between 22 and 27mpg. The alternative A135 
Princess was plusher and traditionally British. It had lots of interior 
wood and leather, and was used by company executives, mayors 
and funeral directors. Early cars had triple SU carburettors and twin 
exhausts but, due to high fuel consumption, later cars reverted back 
to the Stromberg. The Princess was updated twice, used DS2-5 
engines, and many were converted into ambulances and hearses 
from 1950 onwards. A total of 1950 were sold.

In 1956 Austin replaced the A135 with the elegant BMC Princess 
IV Saloon and Limousine series DS7/DM7, with automatic gearbox 
and power steering. It had an improved 4-Litre engine known as the 
DS7. Unfortunately, the new model hit the market at the wrong time, 
possibly being too thirsty on fuel and 10% more expensive. Only 
199 were made, before it and the DS7 engine were finally dropped.

Meanwhile, Austin-owned Vanden Plas at Kingsbury continued to 
assemble the 4-Litre long-wheelbase Limousine from 1952, using 
the standard 4-Litre engine. These had a division, foldaway seats and 
a large rear seat suitable for many formal occasions. It was renamed 
twice, 3350 were sold, and finally ceased production in 1968. So, 
Austin’s large saloon cars using 4-Litre engines came to an end after 
20 years of production in 1968. Vanden Plas then produced the 
more upmarket Daimler DS420 for the newly-formed British Leyland 
using the 4.2-Litre Jaguar XK engine.

1943 Fire Turn-table (courtesy of Graces Guide)

Austin 4-Litre and other engine usage
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Jensen 4-Litre Cars 
Richard and Alan Jensen produced their first car in 1936. After the 
war they announced the PW Saloon with a twin-headed straight-eight 
4-Litre Meadows engine. This engine never reached production due 
to financial troubles, so Nash engines were also tried.

Whilst developing the PW, Richard Jensen considered that Austin 
had copied his design in their new A125 Sheerline. Leonard Lord, 
however, knew about Jensen’s engine supply difficulties so, perhaps 

as a compromise, offered him his Austin 4-Litre engines. This 
forged a relationship between Jensen and Austin that lasted until 
the mid-sixties, whereby Jensen would use many additional Austin 
components, and would also build many car bodies for Austin, namely 
the A40 Sports and Austin Healey models. Jensen’s 18 PW Saloons 
and 88 Interceptors therefore used Austin DS2 4-Litre engines with 
A125 Stromberg carburettors.

In 1954 Jensen used the DS5 engine in the 541 of which 173 cars 
were made, plus 53 de-luxe ones. Jensen also added new horizontal 
inlet manifolds for the triple SU carburettor set-up largely taken from 
the A135 Princess. The cylinder heads had 3/32” removed to raise 
the compression ratio from 6.8 to 7.4:1. De-luxe and later cars also 
had Jensen’s twin-exhaust systems.

In 1957 the first 43 541R cars used the advanced DS7 engine from 
the BMC Princess IV. This engine had the same bore and stroke, 
allowing existing piston, con-rods and bearings etc. to be re-used. The 
block was new, e.g. with a new oil-fed timing chain tensioner, and the 
cylinder head had redesigned combustion chambers and improved 
porting. Being a mirror image of the DS5, the sparking plugs and all 
the ancillaries were on the opposite sides. The compression ratio was 
7.6:1 and the crankshaft was stiffened (perhaps by nitriding). Better 
breathing using twin 1"” SU carburettors and a sportier camshaft 
provided 150bhp at 4,100 revs, well within the 4,500 maximum rpm 
limit. The 150 later 541R cars retained the DS5 engine, as did the 
541S that followed.

Jensen Interceptor engine

Mike Byrne’s pristine 541 engine (DS5)
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All early cars used Austin gearboxes until the 541R when Moss 
gearboxes were fitted, which required a new spigot housing in the 
crankshaft for the smaller diameter 1st motion shaft. 541S cars were 
fitted with the Rolls Royce-modified GM Hydramatic automatic gearbox 
from the Vanden Plas Princesses, the Moss gearbox remaining an 
option until 1962.

Austin Engine Evolution
Even in the mid 1960’s Austin was still using the somewhat venerable 
4-Litre engine to power its large saloons. A possible alternative was 
the new 2639cc 6-cylinder C-Series engine from Morris in Coventry. 
This had entered service in 1954 powering the new A90 Westminster, 
replacing the planned 4-cylinder 2660cc engine because of excessive 
vibration in the new monocoque body. The chart compares the two 
engines and how they evolved.

• The A135 4-litre engines used by Jensen had siamesed inlet 
and ‘inboard’ exhaust ports, due to space being taken by the 
pushrods.

• The DS7 cylinder head had individual inlet and exhaust ports, with 
a separate inlet manifold that was heated.

• The A90 Morris engine had the camshaft on the opposite side. 
It had a ‘gallery’ inlet manifold integrated in the head providing 
individual inlet ports, but it was expensive.

• The later Austin Healey engines had a new cylinder head that 
closely matched the DS7, but with a separate inlet manifold.

Both the A90 and DS7 engines had inlet ports raised above the 
exhaust ports, and pushrods on the opposite side of the head, 
allowing better porting and breathing. The A90 engine was enlarged 
to 2.9 Litres in 1959, with valves almost as large as the DS7. The 
4-Litre 5o 45o 40o 10o camshaft timing became standard across all 
Austin A and B-Series standard cars, e.g. the Mini. The longer DS7 
timing, plus its superior porting and much higher valve lift, provided 
increases in torque across the whole engine range over the DS5. 

Austin DS7 carburettors 
and manifold
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This chart summarises the power 
outputs of Austin’s 4-Litre standard 
engine (in black), those used in 
Jensens (in red) and other Austin 
engines (in grey).

Note how the improved breathing 
and valve timing raised the peak 
torque and power levels much 
higher up the rev range, helped also 
by ever-increasing compression 
ratios and higher-octane fuel.

The Austin Healey 3000 BJ8 extended the timing further, which then 
became standard for sports cars in the 1960’s, e.g. the MGB, where 
one expected (and got) some loss of torque at low rpm.

Engine Performance Comparisons
Jensen always shied away from quoting the power of their engines 
but, according to Colin Riekie the 541 designer, it seems likely that 
the 4-Litre engines went from 94bhp (Stromberg) through ~117bhp 
(3 x SU’s) to an impressive 150bhp for the DS7. This gave Jensen the 
accolade for the fastest car with over two seats, as a DS7-powered 
541R reached a record speed of 127 mph.

The Engine’s Demise
In time, the problem facing Jensen was that the standard Austin 
4-Litre engine was dated. While the DS7 could have bought a few 
more years, Austin ceasing its production didn’t help and Vanden 
Plas had no desire to modify their 4-Litre Princess cars for the new 
engine. However, the improvements being made to the A90 engine, 
give some indication of what could have been achieved, albeit based 
on a smaller engine. For example, fully floating gudgeon pins were 
adopted in later C-series engines, giving them an extra 1,000rpm and 
higher power, but not in the 4-Litre engine….

In the mid 1960’s, even Austin Healey cars began running out of 
power, although 210bhp was achievable with aluminium heads. 
Donald Healey even partly built six widened prototype cars with 
the Rolls Royce FB60 engine from the Vanden Plas 4-Litre ‘R’. 
This crossflow ‘IOE’ engine (inlet valves overhead, exhaust valves 
sidevalve) halved the space taken by pushrods allowing huge inlet 
valves of 21/8” in diameter. Its alloy block also provided an excellent 
power to weight ratio but, alas, it was never to be. Perhaps, just 

maybe, Jensen could have taken up this engine for the C-V8. Instead, 
it followed the other specialised car manufacturer Bristol in adopting 
a large North American V8 engine in 1963.

Ironically, the truck engine soldiered on in the Austin Loadstar 600WF 
until 1971, having an overall life of 32 years, with something over 
100,000 produced, and still using BSF threads. All in all, some 
15,000 versions of the Austin 4-Litre car engine were also produced 
thereby, providing an excellent source of spares for enthusiastic 
Jensen car owners!

General Comments on the 4-Litre Engine
The 4-Litre engines had very long stroke and were particularly slow 
revving by modern standards but gave lots of low-end torque, especially 
the trucks. This gave Jensen cars a long-distance cruising capability 
at low revs (especially with overdrive giving 28-30mph/1000rpm), 
which in those days meant 90-100mph. However, having a high 
2,920 ft/min piston speed meant that these engines can became 
rough much above 4,000rpm.

The DS7 engine was nearly the most developed engine possible 
with this configuration. Any further breathing improvements, e.g. 
carburettor sizing or higher overlap camshaft timings, would have 
impaired its limousine-like smoothness. It is thought that the gear-
driven oil pump struggles a bit, especially if the engine is revved 
incessantly! The DS7 used the improved Holbourn-Eaton eccentric 
rotor type, as did most of the later Austin engines.

Later engines had chromium-faced top compression rings, which 
supposedly ‘lasted for ages’. Tappet bores could wear after very 
high mileage, and over-size tappets were once available. The head 
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gaskets can leak, not helped by water holes being far outside of the 
head bolts (less so in the DS7 and later engines). Finally, occasional 
valve seat splitting can occur.

A90 and later engines had shorter bore / stroke ratios. The A135 was 
0.78, the A90 was 0.89 and finally the A110 was 0.94, i.e. almost 
square like modern engines. They also had a separate oil pump drive 
from the camshaft (rather than from the centre of camshaft bearing 
No. 3), which helped lubrication.

Conclusions
The Austin 4-Litre engine came a long way since its origin back 
in 1939. It was always known as the D-Series engine but only 
unofficially, and was never announced as such. In the end, Austin 
began focussing on smaller, lighter cars in its quest for higher volume 
markets, such as met by the A and B-Series engines. Once Vanden 
Plas ceased production the 4-Litre engine was no longer required, 
especially as Jaguar was already deep into this market segment with 
twin overhead camshafts etc.

Austin was indeed one of the great car marques up to the middle of 
the 20th century, and their engines reflected this. Jensen benefitted 
greatly from its relationship with Leonard Lord, firstly from Austin’s 
4-Litre engines, then chassis / suspension parts followed by higher-
volume body-manufacturing sub-contracts. These all allowed Jensen 
to produce their own specialist cars, making this a fascinating period 
of Jensen’s history. It is nice to speculate on what might have been, 
but the stark reality meant that Jensen needed to move on and find a 
new engine supplier. Nevertheless, one large part of the JOC owes a 
lot to Austin, and its 4-Litre D-Series engine.

Finally, many thanks to period experts Mike Williams and Mike Byrne 
for their helpful support.

Peter Dyke

Model Year Engine Chassis /Suspension

Jensen PW Saloon 1946 - 51 A125 Jensen

Jensen Interceptor 1950 - 57 A125A40 4-Cylinder A70

Austin A40 Sports 1950 - 53 A40 4-Cylinder A40

Austin A40 Sports 1953 - 56 A90 4-Cylinder Healey / A90 Atlantic

Jensen 541 1954 - 59 A135 A70

Jensen 541R 1957 - 60 DS7 - A135 A90 Westminster

Jensen 541S 1960 - 63 A135 A90 / A99 Westminster

Austin 100/6 - 3000 1956 - 68 A90 - A110 Healey / A90 Westminster

Crewe Classic Transmissions
All automatic transmissions repaired or 

rebuilt, also V8 engines repaired or rebuilt.

Duncan Watts 
155 Broughton Road · Coppenhall  

Crewe · CW1 4NP

Tel 01270 580637 · Mobile 07974 088375

Jensen Interceptor MKIII 
Trim Specialist
Any colour combination  

‘Exchange set available’ only quality hides used  
Wilton carpet sets 

No VAT · Fitting if required.
Please ring 01909 732750 for details

Dennis Hayward, Sheffield.
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Engines

INTRODUCTION

Over the years, 541 owners (especially those with the most 
common DS5 Austin Sheerline engine) have suffered cylinder 

head failures in which the coolant flowing around the cylinder 
head leaks into the cylinders or the exhaust ports. The symptoms 
can vary and often include:

• water vapour in the exhaust which does not clear when the 
engine has warmed up, 

• emulsification of the oil, visible within the rocker / valve cover 
after removing the oil filler cap, 

• unexplained gradual loss of coolant, 
• over-pressurising of the cooling system leading to coolant exiting 

the overflow pipe, 
• detection of combustion gases within the coolant.
The usual cause of this is development of cracks around the exhaust 
valve seat, said to arise from the inherent porosity of the original (poor 
quality) cast iron, but corrosion within the coolant chambers within 
the head arising from lack of inhibitor, failure to regularly change 
the coolant to maintain the efficacy of the inhibitors, or engines left 
standing for years with some residual water in the waterways, will 
all eventually thin and weaken the casting leading to weakness and 
localised over-heating. 

The solution to these problems has typically been replacement with 
a known good and pressure-tested head (if you can find one!) or 

specialist welding repair requiring the whole head to be “red hot” prior 
to welding, followed by slowly controlled cooling and peening of the 
welds to avoid further cracking. However, for the past couple of years 
or so, there has been another far more satisfactory, but expensive, 
option in that one specialist historic motorsport component supplier 
has invested significantly to be able to offer brand new aluminium 
alloy cylinder heads for the DS5 4 litre engines fitted to the Jensen 
541 models and the Austin Sheerline.

This report describes the symptoms exhibited by one particular, 
catastrophically failed, low-mileage 541 engine and the process of 
replacing the failed cylinder head (considered too risky to repair) with 
a new alloy head provided by Denis Welch Motorsport.

GENERAL ASSESSMENT OF ENGINE
Initial inspection and description of symptoms indicated a major 
coolant leak into one or more of the cylinders. A compression test 
determined that cylinder 1 had no compression, 2 to 6 were all ok 
at around 120psi. There was a small trace of emulsification under 
the rocker cover indicating some contamination of the engine oil by 
coolant. The oil level appeared to be correct although it was suspected 
that some of the fluid in the sump was likely to be coolant. After 
removal of all the ancillaries around the upper part of the engine, 
the cylinder head was able to be removed for visual inspection. This 
clearly showed that the cylinder head had failed allowing coolant to 
enter cylinder 1. 

Investigation and 
repair of 541 Cylinder 

Head failure

The failed cylinder head – note the crack around #1 cylinder
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Following the discovery of significant damage to the head, the three / 
four options open to us were discussed and it was decided that a new 
Denis Welch Motorsport “fast road” aluminium cylinder head would be 
ordered. This has a delivery time of about 8 weeks.

The rocker shaft assembly was removed and dismantled for inspection. 
It showed very little wear but (unusually) the pillars had been shimmed 
up from the head, and subsequent investigation showed that the ball-
ended adjusting bolts had all been overtightened and stretched in the 
past - and could not be adjusted to give the correct tappet gap unless 
the shims were fitted! None of these bolts would turn out from the 
rocker arms, and they all had to have the ball-ends cut off so that they 
could be removed anticlockwise. A second-hand set of these bolts was 
located as none appeared to be immediately available from the usual 
AH suppliers.

The block was prepared by removing the head gasket and cylinder 
head studs, cleaning the gasket surface, decarbonising the tops of the 
pistons and cleaning the waterways that go through the head gasket 
(which were partially blocked). The block flatness was tested with an 
accurate straight edge – it was just possible to slide a 2 thou feeler 
gauge under the straight edge in one or two places, but it is likely 
that the straight edge itself is not sufficiently accurate to draw any 
conclusion from this. 

There was no evidence of incorrect piston movement and the 6 bores 
showed little evidence of wear (+/- 0.001 inch variation in front to 
back, side to side and at the top, middle and bottom of the piston 
stroke). All 36 bore measurements were between 3.440 and 3.442 
inch. The engine assembly turned over smoothly using the starting 
handle and oil flowed up to the feeder hole (for the rockers) when 
turned over using the starter motor.

MEASUREMENTS AND CALCULATIONS 
To determine the desired compression ratio and thereby the 
combustion chamber volume in the new cylinder head, various 
measurements were taken (all converted to metric to ease calculations 
later):-
• Stroke: 111.3 to 111.5mm
• Piston to deck height: between 0.0 and 0.13mm
• Used gasket thickness (relaxed state): 1.50mm (1.35mm assumed 

for gasket when compressed)
• Piston dish depth: 14.3mm
• Piston dish diameter: 77.5mm
• Old head combustion volume: 58.6 to 64.1 cubic centimetres (cc) 

(variation due to measurement difficulties, meniscus
• repeatability, original manufacturing tolerances and possible 

small variations in valve recession). 61.5cc was assumed as the 
nominal value. 

Preparing the engine block
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The above measurements were fed into an Excel spreadsheet (which 
was developed from first principles) to confirm a nominal compression 
ratio of around 7.4:1 which verified that the old cylinder head had 
been skimmed by circa 3/32 inch (2.38mm). Without this skimming, 
the compression ratio would have been around 6.8:1 – the figure 
quoted for the standard Austin Sheerline engine. Not surprisingly, 
this explains the combustion volume in the new head, 70cc (the as-
designed volume of the new alloy head) and the desired 60cc (close 
to the measured volume in the old head). Following estimation of the 
cross sectional area of the kidney-shaped combustion chamber and 
knowing that we need a reduction in volume of 10cc, the amount to 
skim off the new head can be determined.

Measuring the volume of the kidney-shaped combustion 
chambers.....................................

After discussion of the measurements and calculations with Jeremy 
Welch at DWM, the dish volume was measured (35cc) to confirm the 
previously estimated value (35.26cc) and the new head was skimmed 
accordingly. The objective was not to produce a high performance 
race engine, but to produce an engine that, on paper, should be similar 
in specification and longevity to the original, but that would breath 
more efficiently by the use of slightly larger valves, shaped valve 
guides, polished and gas-flowed ports, carefully aligned manifolds etc.

PREPARATION FOR ASSEMBLY 
The new cylinder head, with pre-installed valves and double valve 
springs, was inspected and painted.

The new cylinder head fitted with pre-installed valves and double 
valve springs
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The original BSF female threaded holes in the head are UNC threads 
in the new alloy head and DWM provide a stud kit (UNC one end 
and BSF the other) to go with the new head. Initially the manifold 
studs and rocker cover studs within this kit, were not all of the correct 
length, but this was quickly rectified.

The gas flowing and polishing work on the head had eliminated the 
counterbore in the inlet ports - thereby removing the original method 
of aligning the bore of the inlet manifolds to the ports. As a result, 
DWM suggested the use of roll pin dowels (2 per inlet port) to ensure 
correct alignment in place of the original split (Osbourne?) rings that 

originally pass through the gasket. A drilling jig was manufactured 
and used to drill the new head and the original inlet manifolds to 
accept these dowels. The holes drilled were circa 6mm deep and 5mm 
diameter (slightly larger diameter holes were drilled in to the manifolds 
with the aim of retaining the dowels in the head during assembly 
and disassembly). Holes had to be made in the manifold gasket to 
accommodate the 6 dowels. Note that manufacturing tolerances, 
particularly in the manifold gasket, meant that the gasket would only 
fit in one of the 4 possible orientations! The counterbores in the inlet 
manifolds were ground out to match the smoothed diameters of the 
ports in the head.

Old cylinder head showing counterbore

Alignment (Osbourne?) ring 

Development of dowel drilling jig 

New cylinder head - counterbore machined out

Alignment Ring fitted to counterbore in inlet manifold (1 of 3)

Dowel drilling jig in position on cylinder head
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Alignment of the Austin cast iron one-piece exhaust manifold, 
although less critical than the inlet manifold, was achieved by using 
the gasket as a template. This required some trimming of the gasket 
bores and then some grinding of the manifold to minimise unwanted 
disruptions in the gas flow at this interface. New thicker washers were 

Inlet manifold after removal of counterbore

Drilling dowel holes in 
one inlet manifold

2 dowel holes drilled, jig registration piece still in place

5mm roll pin dowels (3 per inlet manifold)

Roll pin dowels fitted to new cylinder head

obtained for the cylinder head nuts, as recommended by DWM. To 
optimise the available bore of the three standard SU carburettors, 
three stub stacks were machined in aluminium, sized to fit within the 
original filters and air box.
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Using manifold gasket to improve exhaust gas flow (part 1) 

Part 3 - gasket to be trimmed 

part 2

Part 4 - exhaust manifold to be ground out to 
match gasket aperture

The cam followers were removed and cleaned and although slightly 
pitted, these were refitted with assembly lube. There is a slight risk 
that the stronger (double) valve springs may accelerate wear on both 
the cam shaft lobes and the cam followers – this will be monitored by 
measuring achieved valve lift in the years to follow.

The sump and oil filter were removed and fully cleaned out – some 
undesirable brown sludge (from the coolant leak above piston no 1) 
had accumulated which would have shortened the effective life of any 
new engine oil and accelerated wear throughout the engine.

RE-ASSEMBLY 
The new cylinder head, with pre-installed valves and double valve 
springs, was fitted on to the new old-stock head gasket. The nuts were 
torqued gradually to 60lbft. The various studs were fitted to the alloy 
head and each component (rocker shaft pillars, rocker cover, thermostat 
cover, manifolds etc.) trial fitted to ensure the thread lengths were 
correct and would allow gaskets to be compressed and fixings to be 
fully tightened without “bottoming” in the blind tapped holes. 

BSF threads on the rocker pillars had to be extended and the two 
central manifold bolts had to be shortened slightly. The studs were 
then finally fitted with either copper slip or Loctite thread seal 
(depending on whether the holes broke into the water jacket and 
needed to be sealed).

The rocker shaft assembly, associated oil feed pipe, cam followers 
and pushrods were fitted and the tappets provisionally adjusted (12 

thou cold). DWM had previously confirmed that the factory tappet 
adjustment was still correct with the new alloy cylinder head. At this 
point the compression of the 6 cylinders was measured and confirmed 
at around 120psi. This was the figure achieved by cylinders 2 to 6 prior 
to removing the original (damaged) head.

Valve lift was measured using a DTI for each of the 12 valves. This varied 
from 0.364 to 0.395 inch, measured at the top of each valve assembly.

The sump, new oil filter and canister were fitted using new 20/50 
mineral oil. To minimise the risk of problems with the oil seals at the 
top and bottom of the filter canister, the oil canister assembly was 
pressure tested before bolting it as an oil filled assembly to the side 
of the engine block.

The exhaust manifold and gasket was refitted and the exhaust 
clamping arrangements adjusted to minimise stress on the cast iron 
manifold – a new plate was fabricated to slightly reposition the two U 
clamps adjacent to the bellhousing.

The inlet manifolds and associated alignment dowels were fitted and 
the bore alignment checked visually.

The inlet manifolds are joined by a balancing pipe which was sealed 
with graphite loaded packing string (sourced from steam engine 
suppliers) and hand cut paper gaskets. Note that the central inlet 
manifold has to be the one that is already drilled and tapped to accept 
the choke fuel supply pipe.
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Valve lift measurements

Pressure testing oil filter assembly
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The carb assembly was completed, although the air filter box is 
not fitted until balancing and tuning has been completed. Note the 
rearmost carburettor has to be connected to the distributor vacuum 
pipe. The electrical connections to the AED were reinstated for the 
choke solenoid.

The heater tap (screwed into the head) had to be shimmed with 
different thickness washers to achieve the desired orientation of its 
outlet pipe (towards the bulkhead). One turn of the 19tpi BSP thread 
coincides inconveniently with the thickness of most standard fibre 
washers, so this was not a quick task.

The top radiator hose, bypass hose, heater hoses and vacuum hoses 
were reconnected. The cooling system was flushed out and then filled 
with water and pressure tested to greater than the 4lb/square inch 
rating of the radiator cap, to minimise the possibility of leaks when 
road testing the fully-assembled car. 

Finally after draining via both the drain taps, coolant (antifreeze 
suitable for alloy components mixed with deionised water) was added 
and the system was pressure tested. Note the heater tap(s) needs to 
be left fully open during refilling and initial engine commissioning.

The three stub stacks were temporarily connected to the carburettor 
inlet ports.

Reshaped exhaust bracket (often missing altogether!)

Engine partially reassembled
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Stub Stacks fitted for carb tuning and balancing (eventually these are hidden within the original 541 air box  
and fit within the standard Burgess air filters)

STARTING AND TESTING
With the spark plugs removed, and rocker cover left off, the engine was 
turned over to ensure all the oil ways up to the rocker assembly were 
receiving oil and ideally to confirm a good pressure reading on the oil 
pressure gauge. With plugs installed and the LT side of the ignition 
circuit disconnected the engine was turned over. The carburettor 
settings were adjusted for the recommended default settings (1.5 
turns of the idle screws and 2 turns down from the top for the jet 
adjustment screws). The fuel pump was hand primed.

Finally the engine was started, initially requiring the choke solenoid 
to be energised, and allowed to run to warm up and check for good 
oil circulation, good oil pressure and no unexpected fuel or coolant 
leaks. High rpm running in of the cam shaft and followers was not 
considered necessary. 

After balancing the carbs at idle and adjusting the jets to achieve 
smooth and even running (easier said than done but not detailed 
here) the engine was run, fully warmed and exercised through the low 
to medium range of rpm. After turning off and allowing the engine 
to cool, the tappets were readjusted and the engine restarted and 

checked again. At this point the leaking jet on the front carburettor 
was fixed after soaking the new cork washers in oil overnight.

With everything apparently in order, the rocker cover was fitted, the 
accelerator cable connected to the carbs, the air filter, stub stacks and 
air box fitted. Note with the engine off, it is important to ensure that 
the full range of accelerator pedal travel allows the butterfly spindle to 
relax to the correct idle position AND to achieve full opening against 
the butterfly end stops.

Finally a short road test was carried out to ensure smooth running at 
various throttle positions across the rpm range, although at this early 
stage the self-imposed rev limit has been set to about 3000 rpm. 
Strictly speaking, as many of the critical bearings in the engine have 
not been disturbed, this may be overcautious, but there is plenty of 
torque and performance to allow the rebuilt engine to be exercised 
and “run in” over the first few hundred miles. Once the running in 
period has been completed it is recommended that the head bolts 
are re-torqued, the tappets readjusted and the valve lift re-measured. 

There is a good argument for considering re-jetting the SU carbs 
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with non-standard needles on a rolling road to optimise the available 
performance from the slightly modified and optimised components 
now fitted to this engine, but initial testing has indicated excellent 
smooth and flexible power delivery on the road, so this decision can 
be deferred until the engine is fully bedded-in with proven reliability.

DRIVING AND ROAD TESTING 
After all this work, the car was driven a hundred miles or so to 
confirm its reliability and initial performance. As with all properly set 
up manual gearbox 541s, the considerable torque makes driving (at 
all legal and some illegal speeds!) effortless with smooth delivery of 
power and acceleration. The full benefits of the improved breathing 
and valve springing will not really be evident until the upper rpm 
range is explored after fully running in the new components.

Postscript (since writing the above article):- 
After a few months and a few hundred miles, the engine was checked 
over, including re-torqueing the cylinder head fixings, removing 
the sump to check for swarf, oil (and filter) change, confirming the 
compression in each cylinder, measuring the tappets and measuring 
valve lift – all was well; and the 541 continues to be used and enjoyed 
throughout the South of England and France.

SUPPLIERS 
Denis Welch Motorsport - https://www.bighealey.co.uk/
Andy Fowler – 01258 881283 

Dave Turnage

Jensen cars bought for dismantling anywhere within the UK
New and second-hand parts always available

30 Dorset Road • Bexhill-on-Sea• East sussex • TN40 1SH     Tel/Fax 01424 224440 • Mobile 07831 351461

Sussex Interceptors

NO MORE CAR 
DRYING - EVER!
Filter out all dissolved 
minerals for NO water spots

! 0ppm pure filtered water leaves no 
ugly watermarks even when your  
car is left to dry in bright sunlight

!  7 litre filter produces 400 litres, 
14 litre filter produces 1100 litres 
of pure water

! Eliminate drying swirls, save  
time for driving

! Refillable & reusable filter 
saves money long term

! Standard 7 litre filter will  
typically last a year

!!!! AutoExpress & EVO reviews

See our full range of Concours-winning car care products online

Race Glaze Ltd  |  +44(0)1780 749449  |  www.raceglaze.co.uk

The best car cleaning product I have bought  
in my life. Wish I’d bought one years ago

J. Longden, Huddersfield

Can’t recommend this product enough!
J Weaver, Bristol

WWW.FOSSEWAYPERFORMANCE .CO .UK  

High Performance Jensen Brake Kits 

Classic Car Batteries 

High Output Alternators 

Dynator Conversions 

High Torque Starter Motors 

01386 426 249 
Blockley | Glos. | England 
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Fig. A.l
The basic carburetter

(See Section A.l)
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CONSTRUCTION AND TUNING-CARBURETTERS

Section A.1
CONSTRUCTION AND FUNCTIONING OF

BASIC.TYPE CARBURETTER
The main constructional features of the carburetter in

its simplest form are shown in Figs. A.1 and A.2, rvhich
illustrate a typical horizontal carburetter. Fig. A.l gives
details of the main body, the butterfly throttle, the
automatically expanding choke (generally referred to as
the suction piston unit) and the variable jet arrangement.
Fig. A.2 illustrates a normal float-chamber assembly.

Turning to Fig. A.l, it will be seen that a butterfly
throttle is mounted on spindle (1) at the engine end of
the main air passage, and an adjustable idling stop
screw (2) is arranged to prevent complete throttle closure.

Towards the other end of the main passage is mounted
the suction piston unit (3), its lower and smaller diameter
forming a shutter which enlarges or diminishes the size
of the main air passage over the fuel jet (5) as the piston
rises or falls under the influence of engine suction
(controlled by the degree of throttle opening) on its
upper and larger diameter moving axially within the
suction chamber (4).

As the tapered fuel metering needle (6) is fixed into
the piston by set screw (7), the rising or falling piston,
in addition to varying the air passage, also corre-
spondingly varies the jet discharge.

The rising and falling piston is guided by the very
accurate fit of the hardened piston rod in the cast-iron
guide bush incorporated in the suction chamber. The
upper and larger diameter of the piston does not touch
the bore of the suction chamber, but is held slightly out
of contact with an extremely fine clearance (see Section
E.5), and similarly the tapered needle, although at
idling speed very closely approaching the bore of the
jet, should never actually touch it-this is achieved by
making the complete jet unit floating in sideways location
when its large clamping screw (15) is slackened off;
it can then be exactly centralized on the largest portion
of the tapered needle and then locked in this final
position. (Full details of this jet centring operation
are given in Section B.l.)

The piston, falling either by its own weight or assisted
by a light compression spring (8), impacts onto the
internal rectangular facing called the Jet bridge' (28),
the impact being taken by u small spring-loaded pin
projecting about .010 in. (.25 mm.) from the piston face.

The piston rises under the influence of induction
depression (which is controlled by the throttle opening),
this taking effect through single or twin holes in the
lower face of the small diameter and exerting suction
on the top of the larger diameter; the under face of this
larger diameter is vented back to atmosphere by ducts
not shown on the diagram.

S.U. Carburetters and Pumps. Issue 2. 3902

These ducts were vented back to 'free air' on older
carburetters, but as this led, in some tropical and dusty
climates, to the smoothness of the piston travel being
marred by deposits of dust inside the suction chamber,
in later 'dustproof' carburetters these ducts are taken
back into the air cleaner or pipe, using filtered air.

To prevent the piston rising too quickly as a result of
brisk throttle opening, an oil-damped plunger unit (26)
is positioned inside the hollow piston rod, and this puts
a fluid brake on too rapid a piston rise but exerts no
restriction on its fall. It provides an appropriate degree
of enrichment for acceleration and improves cold
starting and driveability from cold.

The oil reservoir in the hollou' piston rod in which
the damper plunger functions should be topped up
periodically, about every three or four months, with thin
engine oil S.A.E. 20 preferably (but no thicker than
S.A.E. 30), and this topping-up level is not critical; simply
unscrew and remove the damper unit and then pour
sufficient oil into the reservoir to bring the oil to within
about 1 in. (13 mm.) of the top of the rod, Screw the
plunger unit back into position.

The jet proper (5) is housed and slides in an upper
bearing (13) and a lower bearing (14), and positioned in
each bearing is a small cork gland sealing washer (17)
which prevents fuel leakaBe, d compression spring (16)
giving the necessary loading on each gland.

A large cork (or synthetic rubber) sealing ring (19)
prevents leakage between the main body casting and the
jet locking screw (15); this screw clamps the complete
jet unit in the necessary concentric position relative to
the taper needle (see Section B.l, 'JET CENTRING').

The jet head (21) under normal running conditions
should abut hard up against the adjusting nut (18), the
position of which determines the idling mixture strength
when the engine is fully warmed up. For cold starting
this jet head is lowered manually, approximately $ in.
(9.5 mm.) away from the tapered needle, thus giving a
larger fuel discharge area and producing the very rich
mixture necessary for cold starting.

For winter conditions it is sometimes preferable, after
a cold start, to bring the jet only part way back, not
reaching the 'full weak' position, so that the first mile
or two of running with a near-cold engine is done with
a slightly lowered jet giving a mildly richer mixture than
normal-the best intermediate position of the dashboard
control giving this slightly lowered jet will be readily
found after a little experience, care being taken not to
run needlessly rich.

The lowering of the jet is done through the jet lever
(23), and a tension spring (25) provides the necessary
upward thrust on the jet head (21), ensuring that after
a cold start the jet always tends to be brought back to
'full weak' and kept there during normal running.

A.3
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CARBURETTE,RS-CONSTRUCTTON AND TUNING

Referring again to cold starting: it was normal on
pre-war cars to have two separate controls on the
carburetter, one of rvhich enriched the mixture, and the
other gave a modest degree of throttle opening. In later
years, however, it has become usual to have only one
hand control combining both functions, so that on the
carburetter the lever controlling the lowering of the jet
is also interconnected with a throttle opening mechanism.

On an earlier type of this throttle and jet inter-
contrection the two movements, throttle opening and jet
lowering, took place together, but in a later type (using
a cam operation in place of a rocker) the throttte
is opened in advance of the lowering of the jet and
also closes after the raising of the jet; this can be an
advantage in tvinter as it prevents the engine stalling
during slow speed mancuvring with a cold engine as
it enables a generous amount of hand throttle to be
used.

With this cam-type interconnection, or its preceding
rocker type, the outer adjusting screw should be about
# in. ('40 mm.) (thickness of a visiting card) away from
the cam face or rocker face when the engine is warm and
idling on a closed throttle; with the rocker type this
figure should not be exceeded, but with the cam type
a larger -qap can be used if desired.

An entirely different solution of the cold starting
problem is given by the thermostatic type of carburetter,
where, in addition to the main instrument, a separate
and auxiliary carburetter is brought into action to pro-
vide the initial very rich mixture for cold starting and
also the milder degree of enrichment necessary during
the warming-up period. A complete description of
this type of carburetter is given in Section A.4. After
a matter of two or three miles, when the engine has
reached full working temperature, an automatic thermo-
static switch (sometimes an alternative hand switch is
used) cuts off the current which brings this auxiliary
carburetter into action, and the main instrument then
provides all the necessary mixture. Section G.l gives
details of the 'tuning variables' on this auxiliary car-
buretter and Section D.2, para. 3, gives details of the
different main jet assembly also used.

The majority of current body castings incorporate a
throttle edge union (27) for actuation of an automatic
ignition control, and on certain carburetters (generally
single-carburetter layouts for six-cylinder engines) there
is an additional similar pipe and union fitting for actuat-
ing what is termed the 'weakening device' providing
a weakened-off mixture for part throttle cruising when
tlre engine is pulling against a light load. This fitting
cannot be supplied except as car manufacturers'original
equipment owing to the complicated tuning problems
involved. The weakening device is dealt with in Section
A.5.

A.4

Jet air bleed
On some carburetters produced between 1950 and

1954 a small air bleed was added to the chamber
housing the main jet assembly. The top of this air bleed
unit protrudes at an angle from the side of the car-
buretter body, and its function is to stabilize the jet
discharge under certain conditions.

The jet bleed protrudes through the side of the jet
housing to finish with a screwed union and pipe-line
leading either to the lid of the float-chantber or to some
portion of the air inlet pipe.

To inspect the orifice of this air bleed it is only neces-
sary to detach the pipe-line nut at the union close to
the carburetter body, and inspect the actual bleed hole
which is part of the bore of the union.

There is nothing that can go wrong with these air
bleeds apart from blockage by dirt-and the average
driver would not detect the slight deterioration in per-
formance which results. If, however, the screwed union
of the pipe-line unit worked loose, then a drastic weaken-
ing effect on the mixture strength would immediately be
noticeable.

Turning now to the float-chamber in Fig. A.2, it will
be observed to be of orthodox construction, comprising
a needle valve (9) located within a separate seating
screwed into the casting of the float lid, and a float (10),
the upward movement of which in response to the rising
fuel level causes final closure of the needle upon its
seating through the action of the hinged fork (11).
(See Section F.l for various types of seatings and
needles.)

It will be seen that the float-chamber is a unit separate
from the main body of the carburetter, to which it is
attached by means of bolt (12), suitable drillings in the
float-chamber, bolt, and body casting leading the fuel
to the jet. (See Section F.2 for types of holding-up
bolt and washer.)

The fuel level in the float-chamber need not be exact
or to a critical dimension (unlike a fixed choke car-
buretter), but the standard level is $ in. (9'5 mm.) below
the level of the rectangular facing known as the jet
bridge, and full details of this and any corrections that
may be necessary are given in Section B.5.

Section 4,2
TUNING

On the bulk of carburetter installations, which are
car manufacturers' original equipment, the type of
needle (of which there are many) fitted to a specific car
has been settled only after prolonged tests, and therefore
it is not usual for the recommended type to need changing
in practice.
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CONSTRUCTION AND TUNING-CARBURETTERS

If, however, unsatisfactory carburation raises a doubt
about the correctness of the needle type fitted, it can be
withdrawn for inspection after first detaching the suction
chamber and piston unit (4), Fig. A.1, and loosening the
needle clamping screw (7). The needle type, identified
by letters or numerals (or both), is rolled around the
shank diameter or stamped upon the shank end-and
owing to the smallness of the available space these
markings are not too obvious; a ma-gnifying glass may
assist.

Having re-inserted the needle after checking that the
identification marking indicates a suitable needle form,
tuning is confined to correct idling adjustment.

prevent the jet head from correctly abutting the nut.
When the idling tuning has reached a satisfactory con-
clusion, this control should be reclamped in such a
position that there is a small amount of cable slack and
the taut condition avoided.

The stop screw (2) should be carefully slackened off
until the slowest idling spee.d is found, and then the jet
position should be so adjusted, vertically, that for this
given position of screw (2) the fastest idling speed is
obtained consistent with even firing.

If the firing is nneven, with a 'splashy', irregular type
of misfire and a colourless exhaust, then the mixture is
too weak and the jet position should be suitably lowered;

Fig. A.2
The float-chamber

9. Needle valve. 10. Float.

(When re-locking the needle in place, which should
be done flrmly, note that the standard needle position
is with the shoulder on the needle shank just flush with
the bottom of the piston into which it is inserted. See

Section 8.2 for full details of needle fitting.)
Idling adjustment is carried out by movement of the

idling stop screw (2), Fig. A.l, and the jet stop nut (18),
but before making these adjustments it is essential that
the engine should have attained its normal running
temperature.

It is advisable, before commencing adjustments to
nut (18), to slacken off the choke cable clamp anchored
to the end of the jet lever, otherwise a taut cable may

c S.U. Carburetters and Pumps. Issue 3. 9326

11. Float lever. 12. Bolt.

whilst if the firing is uneven, with a rhythmical or regular
misfire and a blackish exhaust, then the mixture is too
rich and the jet position should be raised.

Here it may be observed that there are two methods of
finalizing the vertical position of the jet to give a satis-
factory mixture as follows:

First method. Detach the return spring (25), Fig. A.1,
out of the
is moved
for idling
(23), and

when this position has been found screw the stop nut
carefully downwards until it meets the shoulder on the

A.5
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CARBURETTERS-CONSTRUCTION AND TUNING

jet head (21) without disturbing the setting just obtained;
the return spring can then be replaced.

It must be emphasized that with this first method the
lever (23) must be moved with great care as, disregarding
possible backlash, a movement of & in. ('40 mm.) of the
end of the lever on some engines will give an observable
difference in engine beat, and a movement of fr in.
(1.59 mm.) a marked alteration.

Second metltod. In this method, leave the spring in
its normal position so that it keeps the jet head (21)
always hard up against the stop nut (18), then adjust
the nut upwards for weakening or downwards for
enriching until a satisfactory engine beat is obtained.

If the return spring on the jet lever is temporarily
removed in order to give easier access to the stop nut (18),
make sure that the jet head is abutting hard up against
the under side of this nut after every adjustment.
Bear in mind that really good slorv running is critical,
on some engines to a sixth of a turn (one flat of the
hexagon) ofthe stop nut.

Having adjusted the mixture strength to suit the
originally set position of the stop screw (2), the idling
speed may be found to be too fast. A slight slackening
off of the stop screw can be made to lower this speed,
which may also entail a small alteration to the stop nut,
possibly to the extent of one flat.

When the slow-run mixture is correct, lifting the piston
by means of the small spring-loaded pin on the side of
the body casting (or on older models with a wire nail
poked through one of the air vents in the suction
chamber mounting flange) will slightly increase the speed
of idle to start with, but when the full travel of the pin
is reached, giving about t in. of piston lift, then the
resulting weakening effect should stall the engine.

If any difficulty is found in obtaining a good idling
speed with the needle in the 'standard' position, it may
be necessary, very occasionally, to vary it, as described
in Section E.2.

Note that where an alteration in mixture strength is
required for the main throttle range (that is, not idling
speed), then a different type of needle should be fitted,
but the jet will remain the same.

A Jet Needle Recommendation Folder is published,
under Part No. AUC9603, priced at 9d., which gives
the standard needle tuning for various models of cars
issued since 1933, together with alternative rich and
weak needles used in special conditions of climate or
fuel, or other variable factors.

There is also a complete folder of needle types with
their corresponding sizes, published under Part No.
AUC96I8, priced ls. 0d., but this is only necessary
to or suitable for those people engaged in the com-
prehensive tuning of carburetters, including non-

A.6

standard and special 'conversion' installations or for
racing and competition cars.

Before arriving at the conclusion that a change of
needle is necessary in order to restore satisfactory car-
buration, a careful examination should be undertaken
for the detection of other possible faults in the carburet-
ter, for air leaks in flange gaskets, for faults in the
sparking plugs or ignition system, or the general mechani-
cal condition of the engine, including sticking valves or
defective valve seats.

The influence of air cleaner type should be checked
if a change (not usually to be recommended) is made
from the standard size or type, as the carburation may
be affected-also a carburetter originally tuned with a
cleaner will show a pronounced weakening off if run
without it.

When writing for advice about the choice of a more
suitable needle, quote the type identification of the
existing needle and indicate whether the mixture appears
to be too weak (or too rich) at quarter, half or full
throttle or over the whole range.

Effect of altitude and climatic extremes on standard tuning
The standard tuning employs a jet needle broadly

suitable for temperate climates from sea-level up to
6,000 ft. Above that altitude it may be necessary,
depending on extremes of climatic heat and humidity, to
use a weaker tuning.

The factors of altitude, extreme climatic heat, and
humidity each tend to demand a weaker tuning, and a
combination of any of these factors would naturally
emphasize this demand. This is a situation which cannot
be met by u hard and fast factory recommendation
owing to the wide variations in the conditions existing,
and in such cases the owner will have to do a little
experimenting with alternative weaker needles until one
which is satisfactory is found.

If the carburetter is fitted with a spring-loaded suction
piston, the necessary weakening may be effected by
changing to a weaker type of spring or even discarding
the spring itself and running without one.

Section A.3
TUNING MULTIPLE.CARBURETTER

INSTALLATIONS
To make a thorough job of adjusting twin or triple

S.U. carburetters it is first advisable to check all engine
details which affect performance, such as compression,
tappet clearances, plug gaps and distributor gap, with
the engine rnanufacturer's recommendations.

The carburetters should then bc checked over for dirt-
free suction chambers and pistons (see Section B.l at
[]), and also that the piston falls freely into a correctly
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CONSTRUCTION AND TUNING-CARBURETTERS

centred jet assembly-if it does not the jet unit will need
recentring as described in Section B.1 at (3).

Now slacken the clamping bolts on the universally
jointed connections between the throttle spindles so that
the throttles can be set independently of each other, and
disconnect the mixture control linkage by removing one
or, in the case of triple carburetters, two of the fork
srvivel pins. While the suction chambers are off for
cleaning see that the needles are located in the same
position in all the pistons, and that the jets are the same
distance below the rectangular facing of the jet bridge;
one method of making sure of this is to screw each
adjusting nut (18), Fig. A.l, right up to its topmostposition
and then unscrew each nut one full turn or six flats of
the hexagon, which is a reasonable starting point.

Unscrew the throttle adjusting screws (2), Fig. A.1, and
screw these back until they will just hold a thin strip
of paper between the end of the screw and the fixed
stop web on the body casting when the throttle disc
is fully shut; then screw them in one complete turn.

The engine may now be started and left running until
thoroughly warmed up, when it may be found necessary
to readjust the idling screws (2) by equal amounts in
either direction according to whether a higher or lower
speed is required. To check for exact matching of the
throttle openings, it is best to listen to the air intake hiss,
after first removing the air cleaners. This is most easily
done by holding one end of a piece of rubber tubing
against the ear and the other end against the intake of
each carburetter in turn, when the intensity of the intake
hiss can be gauged. The larger the throttle opening, the
more intense is the intake hiss, and with this as a guide
the necessary adjustments for matching can readily be
made after a little experience.

When the degree of throttle opening has been dealt
with, the mixture strength given by each jet can be
varied by moving all jet adjusting nuts (18), Fig. A.l, the
same amount, either upwards for weakening or down-
wards for enriching, until a satisfactory engine beat has
been found, which should give tlte fastest idling speed
consistent with even firing.

When this has been found, it may be necessary to
lower the idling speed by slackening off slightly the
throttle adjusting screws, all an equal amount.

Note that a weak idling mixture gives a 'splashy',
irregular type of misfire, with a colourless exhaust,
whilst a rich idling mixture gives a 'rhythmical' or regular
misfire, with a blackish exhaust.

When the mixture strength is correct on all car-
buretters, lifting the piston about $ in. (3.1 mm.) with a
penknife blade (or by the special piston lifting pin on
the side of the body casting) will give uneven flring from
excessive weakness on that particular carburetter.
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If lifting the piston of one carburetter stops the engine
and lifting that of another does not, this indicates that
the mixture on the first carburetter is set weaker than
that on the second, and therefore the mixture strength
on the first one should be enriched by unscrewing the jet
adjusting nut one or two flats of the hexagon.

There is one occasion when the above check does not
give a correct indication, and that is the rare condition
when the throttle on one carburetter is set open a
generous amount coupled with a weak setting of the jet
adjusting nut.

Then if the second carburetter so happens to be set
the opposite way, with a rich setting of the jet adjusting
nut coupled with a slight throttle opening, then the
overall effect will probably give a fair idling performance
for the complete unit; but lifting the piston on the second
carburetter will stop the engine although it is actually
running rich-thus contradicting the original instruction.
Also, lifting the piston on the first carburetter will not
stop the engine although it is actually running weak-
the lifting of the piston in this case only slightly weakens
off an already markedly weak mixture and is not enough
to stall the engine.

The obvious cure for such a combination of extremes
is to make sure firstly (possibly by using the simple
rubber stethoscope already mentioned) that both
throttles are open the same amount for idling, giving
approximately the same suction on each jet.

Make sure that the jet is hard up against the bottom
face of the adjusting nut after any movement of the
latter; and also check the same point when reconnecting
the link rod between the jet units, as it may be necessary
to lengthen or shorten this linkage so that the clevis pin
can be inserted easily when the jets are in the correct
hard-up position.

Fig. A.3
The jet assembly: auxiliary enrichment carburetter
50. Jet. 51. Adjusting screw. 52. Cap nut.

A.7

Reproduced in 2017 for: The Riley Car Club of New Zealand Inc.
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Although it is advisable, before the actual start of the
tuning operation, to check that the jet adjusting nuts are
all screwed the same amount downwards from the top-
most position, later, when a satisfactory setting for each
nut has been found giving a correct slow run, it may be
that this flnalized position is not exactly similar for each
nut; that is, one may be two turns down and another two
and a half turns down.

This apparent discrepancy is well within normal
variation, and even on new carburetters may be as much
as one full turn, depending on such factors as exactly
similar positioning of each jet needle in the piston, etc.
On older carburetters, where there is also the influencing
factor of unequal wear on individual parts, then the
variation in jet nut position may be greater, and up to
two full turns down.

The throttle connection bolts may now be retightened,
taking care to see that light pressure is put on the head
of each throttle stop screw as the last bolt is tightened.

Section A.4
AUXILIARY ENRICHMENT CARBURETTER

(THERMO.CARBURETTER)
On certain installations an electrically operated

auxiliary carburetter is used in conjunction with a single
or a multiple installation of S.U. carburetters. This may
be controlled either by a thermostatically or manually
operated switch.

In all cases where this additional starting device is
employed the more usual means of manually with-
drawing the jet for enrichment is, of course, omitted.
The device is diagrammatically illustrated in Fig. A.4.

Before considering the construction and operation of
the additional apparatus involved, reference may first be
made to Fig. A.3, which shows the somewhat simplified
construction of the main carburetter jet. lt will, of
course, be realized that it is still necessary, in the case
of the main jet of the carburetter, to provide facilities
for centring as referred to in Section A.1. Similarly,
provision must also be made for some degree of vertical
adjustment of the jet in order to achieve the correct
idling mixture strength.

Reference to Fig. A.3 will show that the general con-
struction of this jet, which is mounted within a pair of
jet bearings, follows closely the design of that described
in Section A.1. The jet does not emerge from the
lower jet bearing but terminates in a flange (50) which
forms the lower abutment for the loading spring
corresponding to (18) in Fig. A.1.

Thus the jet is urged downwards by the load of the
gland spring, the lower face of the flanged end (50),
Fig. A.3, coming into contact with the adjusting screw

4.8

(51). A cap nut (52) encloses the adjusting screw (51)
which, when tightened in position, seals the bottom of
the lower jet bush against leakage of fuel which would
otherwise occur down the thread of the adjusting screw.

The operation of centring the jet is similar to that
described in Section B.l.

The process of adjustment for idling differs, however,
from that formerly described in that the operation is
performed by rotation of the slotted head of the screw
(51). The general procedure for this adjustment is, of
course, similar to that given for the normal sliding type
of jet, with the exception that the cap nut (52) must
first be removed, and the jet adjusted with a coin in
the slot in the head of the adjusting screw (51). During
this process of adjustment some slight leakage of fuel
may occur, but it will, of course, cease as soon as the
cap nut (52) is replaced.

The enrichment apparatus for starting is, in effect, an
auxiliary carburetting system and is shown in Fig. A.4.
The main body casting (34) containing a solenoid-
operated valve and fuel metering system is illustrated as
a separate unit attached by means of a ducted mounting
arm to the base of the main carburetter fuel inlet.

The auxiliary carburetter forms, therefore, a separate
unit additional to the normal float-chamber retained by
the hollow cross-drilled bolt (43), which is equivalent
to that shown in Fig. A.2 (12). In certain cases, however,
the casting (34) is formed integrally with the main float-
chamber body (33), drawing its fuel supply directly
therefrom.

Fuel is supplied in either case to the base of the jet (42),
which is obstructed to a greater or lesser degree by the
tapered slidable needle (45).

When the device is in action air is drawn from atmo-
sphere through the air intake (40) and thence through
the passage (41), being carburetted with fuel as it passes
the jet (42). The mixture is thence carried upwards past
the shank of the needle (45) through the passage (49)
and so past the aperture provided between the valve (36)
and its seating (35). From here it passes directly to the
induction manifold through the external feed pipe shown.

The device is brought into action by energizing the
winding of the solenoid (38) from the terminal screws (39).
The centrally located iron core (37) is thus raised
magnetically, carrying with it the ball-jointed disc valve
(36) against the load of the small conical spring (53) and
thus uncovering the aperture provided by the seating (35).

Considering the function of the slidable needle (45),
it will be seen that this is loaded upwards in its open
position by means of the light compression spring (46)
which abuts against a disc (47) attached to the shank
of the needle. The needle continues upwards through
the vertically adjustable stop (48) in which it is slidably
mounted and it finally terminates in an enlarged head.
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REVERSIBLE ARM
VARYING PETROL

TO GIVE
LEVELS

Fig. 4.4
The auxiliary enrichment carburetler
33. Float-chamber.
34. Casting.
35. Seating.
36. Valve.
37. Core.
38. Solenoid.
39. Terminals.
40. Air intake.
41. Passage.

4)
43.
M.
45.
46.
47.
48.
49.
53.

Jet.
Bolt.
Body.
Needle.
Spring.
Disc.
Stop.
Passage.
Conical spring.
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Depression within the space surrounding the spring
(46) is directly derived from that prevailing in the
induction tract, and this exerts a downward force upon
the disc (47), which is provided with an adequate clear-
ance with its surrounding bore. This tends to overcome
the load of the spring (46) and to move the needle
downwards, thus increasing the obstruction afforded by
the tapered section which enters the jet (42).

The purpose of this device is to provide two widely
different degrees of enrichment, the one corresponding

to the needle assembly, as determined by the adjustment
of the stop (48).

In most installations the solenoid (38) is energized by
means of a thermostatically operated switch housed
within the cylinder head water jacket. This is generally
arranged to bring the apparatus into action at tem-
peratures below about 30 to 35" C. (86 to 95" F.) In some
instances, however, a manual switch is provided, and in
such cases a warning light is generally provided to in-
dicate to the driver that the apparatus is in operation.

r_-jt=T--<-_-
t/-- I -t

Fig. A.5
The additional weakening device

54. Venturi. 55. Orificc. 56. Throttle edge drilling. 57. Nipple.53. Cap nut fitting.

to idling or light cruising conditions and the other to
conditions of open throttle or full-power operation.
In effect, under the former conditions the high induction
depression prevailing will cause the disc (47) to be
dr rwn downwards, drawing the tapered needle into the
jet (42), while under the latter, the lower depression
existing in the induction tract will permit the collar to
maintain its upward position with the needle withdrawn
from the jet.

The tuning elements concerned in this device are the
size and degree of taper of the lower end of the needle
(45), the diameter of the disc (47), the load provided by
the spring (46) and the degree of movement permitted

A.10

Tuning and adjustment
It will, of course, be understood that the normal

adjustment to the main carburetter or carburetters, as
dealt with in Section A.2 or A.3, must be performed with
the engine at its normal running temperature before any
attempt is made to tune the auxiliary enrichment device.

As it can generally be assumed that the tapered form
of the needle (45), the strength of the spring (46), and
the diameter of the disc (47) have akeady been apprc-
priately chosen, tuning is generally confined to the adjust-
ment of the stop screw (48). It will be appreciated that
the main purpose of this adjustment is to limit the down-
ward movement of the needle, the head of which abut;
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against the upper surface of the stop screw at the lower
extremity of its travel. The final downward movement
of this needle determines, as has been described, the
degree of enrichment provided under idling conditions
with the auxiliary enrichment carburetter in operation.

An approximate guide to its correct adjustment in
this respect is provided by energizing the solenoid when
the engine has already attained its normal running
temperature. The stop screw (48) should then be so
adjusted that the mixture is distinctly although not
excessively rich, that is to say, until the exhaust gases
are seen to be discernibly black in colour, but just short
of the point where the engine commences to run with
noticeable irregularity.

Anti-clockwise rotation of the stop screw will, of
course, raise the needle under these conditions, and
increase the mixture strength, while rotation in the
opposite direction will have the opposite effect. In order
to energize the solenoid under conditions when the
thermostatic switch will normally have broken the circuit,
it is merely necessary to short-circuit the terminal of
the thermostatic switch directly to earth or, if this is not
readily accessible, to make a connection between the
appropriate terminal of the pair (39) to earth by means
of a separate wire. fn cases where a manual svvitch is
provided, no difficulty, of course, arises in bringing the
auxiliary enrichment carburetter into action under any
condition of engine temperature.

Section A.5
ADDITIONAL WEAKENING DEVICE

It is normally desirable to provide a somewhat richer
mixture when the engine is running under full load than
under cruising conditions. On the majority of installa-
tions the S.U. carburetter automatically achieves this
due to the pulsating nature of the air flow on full load
as against the steady flow when cruising with the throttle
partiy shut.

This effect, which is referred to as mixture ratio spread,
can generally be achieved to exactly the right degree by
careful design on the air intake and induction passages.
Certain engines, however, demand a rather greater
degree of mixture ratio spread than can conveniently be
met in this way, and in such cases the additional weaken-
ing device illustrated in Fig. A.5 may be employed.

This comprises a fitting attached to the float-chamber
cap nut, the interior of which (53) is placed in communica-
tion with the interior of the float-chamber by suitable
drillings and passages.

Apart from this communication, the float-chamber is
otherwise sealed from the atmosphere by the omission
of the normal atmospheric vent, and by the provision
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of a sealing washer between the float-chamber bowl and
the lid.

It will be seen from the diagram (Fig. A.5) that, in
addition to the communication to the interior of the
float-chamber, there is a communicating orifice (55) to
the atmosphere, or to the intake region at the mouth of
the carburetter, by means of a neoprene tube attached
to the nipple (57). A further communication is formed
via the small venturi-shaped member (54) to a drilling
(56) located at the throttle edge. The action of the
device is as follows:

When the throttle is shut back to the normal idling
position, the drilling (56) emerges on the carburetter
side of the throttle and is therefore only subject to the
slight depression on the downstream side of the choke
piston. This slight depression will cause a flow of air
through the neoprene tube from the mouth of the
carburetter through the orifice (55) and thence through
the venturi member (54), but since the degree of depres-
sion causing this flow is small, its effect upon the pressure
in the regiorr (53), and hence in the float-chamber,
is negligible, and the float-chamber is maintained sub-
stantially at atmospheric pressure, as is normally the case.

Similarly, when the throttle is fully open, or sub-
stantially fully open, or at full engine torque, or
substantially full engine torque, the depression which
the device produces and its effect upon the float-
chamber pressure are negligible.

When, however, the throttle is partially shut, and at
any stage between idling and full torque, a substantially
higher depression is exercised at the drilling (56) and air
will flow through the economizer fltting at such a velocity
that a definite depression will be produced in the region
(53). This depression will be communicated to the
interior of the float-chamber, and will produce a diminu-
tion in the discharge from the jet.

The employment of a venturi-shaped member (5a)
instead of a plain orifice in this situation ensures that
the velocity of air passing through this member will
attain a limiting maximum value at a fairly low value of
depression at the drilling (56), and that there will be no
substantial increase in this velocity with further increase
in the depression.

This ensures that the maximum air velocity through
the venturi, and, consequently, the maximum weakening
effect, are produced when the throttle is shut back by a
relatively small amount from the full-load position, and
that further shutting of the throttle does not inerease
this weakening effect to a point at which misflring would
occur.

This device is not usually applicable to types of car-
buretter on which it was not fitted as original equip-
ment, since the resultant weakening effect would be
excessive.

A.tl
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Section 4.6
THE HD TYPE OR DIAPHRAGM JET TYPE

CARBURETTER
The HD carburetter differs from the more familiar

type in that the jet glands are replaced by u flexible
diaphragm, and the idling mixture is conducted along
a passage-way, in which is located a metering screw,
instead of being controlled by the throttle disc; the
throttle/jet interconnection mechanism is also redesigned.

These alterations give more consistent idling, greater
reliabilitv of metering, and reduced choke control load.
This carburetter is made in three sizes, l{ in. (38.1 mm.),
lf in. (44'4 mm.) and 2 in. (50.8 mm.), and can have
either the manual mixture enrichment already described,
or the auxiliary cold starting attachment referred to in
Section A.4.

The details of these alterations are as follow: The
jet (l), Fig. A.6, which is fed through its lower end, is
attached to a synthetic rubber diaphragm (2) by means
of the jet cup (3) and jet return spring cup (4), the centre
of the diaphragm being compressed between these two
parts; at its outer edge it is held between the diaphragm
casing (5) and the float-chamber arm. The jet (1) is
controlled by the jet return spring (6) and the jet actuating
lever (7), the latter having an adjusting screw (8) which
limits the upward travel of the jet (1) and thus constitutes
the idling adjustment; screwing it in (clockwise) enriches
the mixture, and unscrewing it weakens the mixture.

Throttle lever and jet interconnection
The jet and throttle interconnection mechanism is

operated by a cam (9), Fig. A.6, mounted on the jet lever
spindle (10), the whole being housed in the diaphragm
casing (5). The cam (9) on being rotated by means of
the jet hand control lever (l l) actuates the cam shoe
(12), thereby causing vertical movement of the push-rod
(13). To the top of this push-rod (13) is attached the
top plate (I4),which is fitted with an adjusting screw (15)
which makes contact with the throttle stop lever (16).

It rvill be seen that angular movement of the jet hand
control lever (11) will turn the jet lever spindle (10) and,
therefore, the jet actuating lever (7) which controls the
jet cup (3) and the jet (1). The cam controls the cam
shoe (12), push-rod (13), top plate (14) and the throttle.
Suitable setting of the two adjustment screws (8) and
(15) will clearly give any desired combination of mixture
enrichment and throttle opening.

Vacuum-controlled ignition and economizer ports
The connection to the vacuum ignition control and

to the float-chamber vacuum-type economizer is made
at the top of the carburetter instead of underneath or
at the side, as with the older type. This means that the

A.t2

throttle is opened downwards, assuming the throttle
lever to be in the normal position, facing the air intake.

Throttle spindle glands
Provision is made for the use of throttle spindle glands

consisting of the cork gland itself (22), a dished retaining
washer (23), a spring (24) and a shroud (25). This
assembly should not require servicing and can only be
removed by dismounting the throttle spindle and disc.

Idling
The HD carburetter still idles on the main jet, but

the mixture, instead of passing under the throttle disc,
is conducted along the passage-way (17) connecting the
choke space to the other side of the throttle disc.

The quantity of mixture passing through the passage-
way (17) and, therefore, the idling speed of the engine
are controlled by the 'slow-run' valve (18), the quality
or relative richness of the mixture being determined by
the jet adjusting screw (8), as mentioned in paragraph 2
under 'Throttle lever and jet interconnection'. It follows
that when idling, once the engine has reached its
running temperature, the throttle remains completely
closed against the bore of the carburetter; for fast idle,
when the engine is cold, it continues to be partially open
as with the current design, mixture passing under the
throttle disc as well as along the passage-way (17).

Centring the jet
This is carried out in much the same way as on the

standard H-type carburetter, except that the float-
chamber and jet casing must be removed and the jet held
in the uppermost position by hand. It is important to
keep the diaphragm and, therefore, the jet in the same
radial position in relation to the carburetter body and
jet casing throughout this operation, as the jet orifice is
not necessarily concentric with its outside diameter, and
turning might cause decentralization. The simplest way
to do this is to mark one of the diaphragm and corre-
sponding jet casing screw holes with a soft pencil.

Adjustment
The adjustment of the HD carburetter is extremely

simple. Whereas with the older type the jet was con-
trolled by a nut, it is now set by a screw (8), and whereas
the engine speed was determined by adjustment of the
throttle, it is now controlled by the 'slow-run' valve
(18). To enrich the mixture the screw (8) should be
screwed in, and to increase the idling speed the 'slow-
run' valve (18) should be undone.

Defects in operation
Since the jet of the HD carburetter is fed through its

centre and has no glands, leakage can only be caused by
an insecure flt of the jet cup, an imperfect seal of the
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Fig. A.6
The type H D
carburetter

(See Section A.6)
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diaphragm, either at its outer edge, where it is compressed
between the float-chamber and the diaphragm casing,
or at its inner edge, where it is fitted to the jet, or by
fracture of the diaphragm. Leakage at the outer edge
may be cured by tightening the float-chamber securing
screws (19), but fracture or leaking at the inner edge
will probably call for a new jet assembly.

The jet may also stick, either up or down, due to dirt
between it and its bearing (20), or due to corrosion.
The cure is to remove the parts by undoing the jet screw
(21), clean, and refit.

Section A.7
HS2.TYPE CARBURETTER WITH NYLON

TUBE JET FEED

The HS2 carburetter differs from the earlier models, its
two main differences being (a) the jet unit, (b) the float-
chamber.

Jet unit
This assembly has been considerably simplified as the

'old' cork glands and sealing washers have been deleted
and the jet is a simple metal tube sliding in a single
bearing bush, fed by fuel along a small-diameter nylon
tube leading direct from the base of the float-chamber.
This nylon tube is fastened into the float-chamber by nut
and nipple fixing, where it can be detached if jet removal
is necessary.

Float-chamber
The float lid is attached by three small screws on the

outer diameter, and the float is of simpler construction,
having no central tube. The needle and seating are the
same as on the older float-chamber, also the fuel level is
raised or lowered by bending the float hinged lever
either upwards or downwards respectively (but not to
the test bar diameters quoted for the older models).

Adjustment and tuning
For the adjustment and tuning of the HS2 carburetter

reference should be made to Section ,4,.6.

Carburetter type

*HVO
*HVI
OM & UB,2 types
HY2
HV3
HV4
HV5
HV8
2$ in.

HI
H2
H3
H4 & HD4
H6 & HD6
H8 & HD8

tHr0
IHl2
H52

D.2
D.3
D.4
D.4.L
D.5

Throttle
diameter

$ in. (22.2 mm.)
I in. (25'4 mm.)
I in. (25.4 mm.)
l{ in. (28.58 mm.)
1{ in. (31.75 mm.)
l$ in. (34.9 mm.)
1f in. (41.27 mm.)
1fr in. (47.63 mm.)
2S in. (55.56 mm.)

l$ in. (28'58 mm.)
I f in. (31'7 5 mm.)
l$ in. (34'9 mm.)
t{ in. (38.1 mm.)
lf in. (44'45 mm.)
2 in. (50.8 mm.)
2t in. (57.15 mm.)
2| in. (63.5 mm.)

lI in. (31'7s mm.)

I$ in. (28'58 mm.)
1f in. (31'75 mm.)
l$ in. (34'9 mm.)
1] in. (38.1 mm.)
tf in. (41.27 mm.)

Max. capacity
in b.h.p.

20
27
27
35
45
55
75

r00
135

Style

35
45
55
65
85

il0
145
180

45

Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught

Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught
Horizontal or semi-downdraught

Semi-downdraught

Downdraught
Downdraught
Downdraught
Downdraught
Downdraught

35
45
55
65
75

A.l4

* Main body castings and piston units no longer available as spares.
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Section A.8
TYPES AND CAPACITIES OF

S.U. CARBURETTERS

The original horizontal range of carburetters was made
under the type letters 'HV' and lasted until about 1938,
when the present range under the letter 'H' replaced
them.

The main difference between these two ranges is that
generally (but not invariably), for a given size of suction
piston, the throttle diameter is larger in the newer H
range than in the HV; for example, the HV4 carburetter
and the H4 both have a piston with a choke diarneter of
l] in. (38'1 rnm.) diameter, but the former has a l$ in.

(34'9 mm.) diameter throttle and the latter a lI in. (38'1
mm.) diameter throttle.

The pre-war full downdraught carburetters, made
under the type letter 'D' and now discontinued except
for service replacements, followed the same lines as the
'HV' series in respect of the throttle diameter.

On page A.14 are given, in tabular form, the major
details of these three ranges plus the addition of the
new HS2 carburetter. It may be noted that horizontal car-
buretters in the current ran-qe are frequently fitted with
float-chambers which convert the ori-ginal 'horizontal'
into a semi-downdraught of 20" or 30o-sometimes
briefly termed 'slopers'; in all aspects, except that of the
float-chamber body casting, they can be regarded as
'horizontals'.
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philip fish
04.09 Explanatory diagram of a typical SU Auxiliary Enrichment (Thermo) carburettor
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04.10 Explanatory diagram of a typical SU H carburettor
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04.12 Exploded diagram and parts list SU H Type Thermo carburettor
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04.13 SU Carburettor float lid assemblies
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04.14 Special additional parts for weakening device on top of float lid



 

 
 
Auftanken beim 541 

Paul Boulton's mod was to fit the breather pipe as near the top of the filler pipe as possible, thus preventing 

the syphoning effect which dumps fuel whenever you brim the tank. This happened to me on at least six 

occasions, often resulting in being chased down the road after filling up by frenzied motorists seeing fuel 

spraying out from the back of the car. One of the first press reports on the 541S mentioned this problem, 

but nothing was ever done about it at the factory! 
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04.15 Fuel tank breather pipe modifications


