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Editorial

Disclaimer
The ideas and opinions expressed in this publication are purely those 
of the contributors and should not be construed as the policies of the 
Editor, the Committee, or the Club. Whilst every care is taken to ensure 
the information in this publication is correct, no liability can be accepted 
by the authors of the Jensen Owners’ Club magazine for loss, damage or 
injury caused by errors in, or omissions from, the information given.

Publication
The Jensen Owners’ Club magazine is published bi-monthly on the 1st of 
each month starting in January. Articles for the magazine are welcomed 

for publication by the Editor, together with electronic copies of photos are 
preferred to maintain the highest printing quality. The Club endeavours to 
take good care of all material submitted, but cannot be held responsible 
for loss or damage, nor can it guarantee a specific publication date. 
Advertising is accepted on the basis that there is no guarantee of a 
specific publication date and that the Club has the right to refuse or 
withdraw advertisements at its discretion, nor does it accept liability for 
clerical or printer’s errors although every care is taken to avoid mistakes.

Welcome to the long-awaited 8th edition of the JOC’s 
Torque magazine, the last of which was published in 

autumn 2011. A lot has happened since then – especially 
to our cars. But, seemingly, not always written about! Please 
then, may I make a plea for you to give me some more 
technical articles for a future Torque magazine?

I try to put a variety of articles into the magazine, so that there’s 
something of interest to everybody. This issue hopefully satisfies the 
more technical requirement.

Torque magazine is intended to help pass on information between 
JOC members so that everyone can benefit from hard-won knowledge 
– and sometimes bitter experiences too! The JOC Technical Advisors 
also play a role in this, and we should certainly make use of them if 
we need help and advice.

The absence of a factory to issue Service Bulletins and updates is, 
of course, sorely missed, as shown by all the data and information 
contained within Richard Calver’s Service Bulletins Vol. 1 (2004), 
which makes fascinating reading. It certainly shows that you cannot 
rely on the Workshop Manual and Spare Parts Catalogues alone!

But that factory closed down many years ago, so we need to help 
each other as much as we can. This isn’t always easy – and a little 
knowledge can often be dangerous – and certainly one only has to 
read the JOC Forum to see the occasional differences of opinion that 
often ensue (in the absence of the factory to issue official guidance 
based on correct engineering design, engineering knowledge and 
principals, engineering development and product testing).

We do tend to learn by trial and error. So anything we can do to share 
that knowledge and experience has got to be a good thing.

And here is a plea. We have a mixture of old and new members. 
Many of the older ones know the tricks of the trade, and have indeed 
already gone through the learning curve with their cars; they may even 
assume that newer members are equally aware of such. But they’re 
 

not! So, please, can our senior experts give us the benefit of their 
experiences over the years, preferably in the form of Torque articles?

Now technology too has changed dramatically since the days of Jensen 
Motors Ltd. – and not least with the advent of different compositions 
and grades of petrol, and a whole world of bewildering choices of 
lubricants. These do, of course, suit the modern car, but may not 
always suit classic vehicles; hence the article from Chris Reed re 
Engines and Oil Engineering, to try and help you find the correct oil for 
your particular car and the way that it is used. Note that what would 
suit one Interceptor may not suit another – it depends greatly upon 
their engine’s condition, and how it’s used and the car driven – so 
please read the article thoroughly!

And if someone out there is able to write a definitive article about the 
widespread use of Ethanol in our petrol (I gather that some super 
unleaded brands may have a minimum amount of ethanol in them 
already), what damage they may be doing to our cars’ engines and 
fuel systems, and what we should be doing to minimise that, then 
please get writing!

In similar vein of sharing knowledge and experiences, I’ve included 
an article from myself re my own trials in setting up the suspension 
and geometry on my FF. I suppose a long time ago, (when garages 
had grease bays and the like,) that each organisation had at least one 
suspension expert who would know from long experience how to set 
such up properly, and the tricks of the trade. But now? Much of that 
knowledge has gone – unless owners and clubs such as the JOC keep 
it all alive and updated.

Otherwise, it’s back to trial and error again, which is always, always 
very expensive...

So please – get writing!

                                Paul
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Chairman’s Interception

JOC Technical Advisors

The following members have volunteered to try and solve any problems that you may have with your Jensen. Do take advantage 
of this service but remember to call at a reasonable time of day. You can of course, write to them if the problem is not urgent.

Jensen 541
Ron Smith 
01283 760535

Jensen C-V8
Chris Walton 
0121 3547441

Jensen Interceptor
Alan Smith 
01380 726876

Tony Davies 
01270 761444

Jensen-Healey
Martin Shirley  
02476 385535
martin.shirley@
hotmail.co.uk

Jensen FF
Dave Barnett 
01708 456439

Jensen-Healey
David Newby
healey@joc.org.uk

Welcome to the long 
overdue JOC Torque 

magazine for 2014. Inside 
you will find many articles of 
interest. From an article on 
horns to one on oils, we can 
all learn something new.

Torque is something that is a 
little extra for you the members 
and, as originally intended, it is 
a compilation of technical articles 
to help and assist you in keeping 
your car(s) on the road.

We have all at one time or another looked at a particular task and 
thought ‘How will I ever do that?’ Some things are quite easy to 
take apart, but it is slightly different understanding how that part 
should work, or indeed how it all goes back together again. I wish I’d 
had the article on the Interceptor window frames to hand recently, 
particularly the bit that mentions looking at the spacers before you 
take it apart...

The reason you haven’t had one of these magazines for a while is 
simply down to a lack of technical articles. The Editor has been working 
on this magazine for a while and despite many repeated requests for 
articles with photos I know he has had to persuade, cajole and plead. 
If you are contemplating doing a task on your car, could I please ask 
that you write it down and take some photos. Your article could be the 
next one to get published and will help a great many others

My thanks go to Paul (the Editor) for his perseverance in making this 
magazine happen and also to those of you who have sent in articles. 
You are helping members tackle things that they may not have had the 
confidence to do before.

                Lewi

Our congratualtions go to the happy couple of Alex and Rachael 
Waite – the lovely Interceptor convertible is owned by Alex’s 
father Mr Douglas Waite (photos courtesy Joab Woodger-Smith)

Just Married
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Austin’s first overhead valve engine was produced in 1939 to power 
trucks for the war effort. This 3½-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 3½-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 1¾” 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

9



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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• Stripboard N99CF - I bought 100x160mm (only used a small 
portion of this)

• Grommets QT92A – select the correct size for the wire you use
• IC socket FZ45Y (I prefer to use a socket, but you can if you wish 

solder the IC to the board directly) R1 3k9 resistor M3K9
• R2 20k resistor M20K
• C1 & C3 0.01 μF ceramic capacitor BX00A
• C2 47 μF electrolytic capacitor VH32K
• C4 10 μF electrolytic capacitor VH24B
• D1 IN914 diode QL71N
• D2 and D3 switching diode QL80B
• L1 3mm red LED CJ66W
• LED mounting bezel YY39N
• IC1 NE55N Timer QH66W
• P1 1MΩ potentiometer FW08J
• T1 BD681 transistor N76AH
• Knob K14C 
• Stripboard pins 

Tools you will need
In order to make this you will need the appropriate tools as listed 
below and a working knowledge of how to construct a circuit using 
stripboard. Tools required are as follows:

Essential  Soldering iron, Multimeter, Side cutters, Solder stripboard, 
Track cutter, Pointed pliers, Drill and twist drills.
Desirable  DC power supply, Tweezers, Solder sucker.

Parts list
I bought most of my parts from Maplin and I have included the Maplin 
part number where appropriate. All parts with a voltage spec need to 
be 20V or more apart from IC1 which is rated at up to 15V.

• Die Cast box 111x60x27mm N89BQ
• Solenoid-operated Vacuum valve – I bought a second hand valve on 

eBay (Vauxhall Omega fit)
• Wire – almost anything will do as it only has to carry ½ amp max

Interceptor electronic 
heater control

Ventilation

Richard Fischer’s SP

Many years ago the heater valve on my SP stopped working, and I was unable to obtain a direct replacement with the 
capillary control circuit and so replaced it with a simple vacuum operated valve. Since then I have only been able to have 

the heater either on or off. However carefully I moved the control it just went from full on hot to cold. I guess other people 
have a similar problem.
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Figure 3 – electronic circuit diagram

Being an electronics engineer by trade and having recently retired 
from work, I decided to design something that would give linear heat 
control. I adopted a solution whereby the heater valve is turned on 
and off at a fixed period (~10 seconds) and you can adjust the 
mark space ratio from zero to one, thus enabling the valve to be 
pulsed on for a very short or relatively long time. I have found that 
this gives very good control over the heat level in the car and has 
the added advantage that you can adjust the temperature on defrost. 
I used a solenoid- operated vacuum valve (from a Vauxhall Omega) 
in series with the heater control valve, to allow electrical actuation of 
the heater valve. I mounted the electronics box below the instrument 
panel, and the solenoid operated valve under the bonnet near the 
heater valve as shown in figures 1 and 2.

The electronic circuit is relatively simple and is shown in figure 
3. IC1 is a NE555N timer operating at a 10Hz period, and the 
potentiometer P1 adjusts the mark space ratio from zero to 100%. 
The LED L1 is mounted in the box and indicates the heating level. As 
the potentiometer is rotated clockwise, the LED changes from off to 
blinking on for a short period, then blinking on for longer and longer 
until it is on almost all of the time. R1, T1 and D2 and D3 are the 
driver electronics for the solenoid operated valve, which is connected 
via wires to pins P6 and P7.

Figure 1 - electronic box mounted 
below instrument panel

Building the Circuit
Fig 4 shows the stripboard layout. This is a bit different to my layout 
as I was developing the circuit as I went along, which resulted in a far 
from optimum layout. The grid in figure 4 represents the hole spacing 
of 0.1”. An X represents a cut track and the tracks run horizontally 
in the diagram. The blue circles are the mounting holes. I used M3 
countersunk screws with brass spacers to hold the board clear of the 
box. If you are using a metal box, which I would recommend, it needs 
to be connected to 0 V as shown in fig 4. Ps denote stripboard pins. 
The straight lines are wire links and you can generally use the excess 
wire from the components as they are soldered in and trimmed for 
this purpose.

First cut the board to size (you can calculate the size from the 0.1” 
grid) and then drill the mounting holes. Then fit the components, 
ensuring you get the polarity correct where it is important, cutting 
tracks as you go. 

I suggest you start by fitting IC1 and then work right, followed by 
working left until all of the components, links and cut tracks have been 
completed. Do not fit link L1 at this stage. This connects the timer 
circuit to the output stage. Also do not insert the IC into to the IC 
socket if you have used a socket.

Figure 2 - solenoid operated 
valve fitted near heater valve
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Testing the Circuit
The circuit board should be tested prior to fitting it into the box. The 
LED I specified has a built in ballast resistor, if you buy one without 
it you will need to fit an appropriate current limiting resistor in series. 
Temporarily connect LED, L1 to pins 4 and 5, ensuring the polarity 
is correct. An easy way to find the polarity is just to try it both ways 
round on a 12 V power supply. The lead connected to positive when 
it lights up needs to be connected to P4. Also temporarily connect 
the potentiometer, P1 to pins P1, P2 and P3, ensuring the centre 
potentiometer connection is connected to P2.

It is now time to connect the circuit to your power source, ensuring 
that you can monitor the current taken from the supply. Turn the 
power source on. The current drawn should be less than 1 mA. If not 
you need to find what is wrong.

Next turn the power off and insert the IC into the socket, ensuring 
it is round the correct way. Set the potentiometer to approximately 
mid-range. Turn on the power supply. Check that the current is less 
than 100 mA. If it is more than this there is a connection error you 
will need to find, and rectify. Turn the potentiometer fully clockwise, 
when the LED should be on almost all of the time. Now turn it fully 
anti clockwise, when it should be off either all the time or almost all of 
the time. If the operation is the other way round, i.e. the LED is fully 
on when anti clockwise, reverse the connections to P1 and P3. As 
the potentiometer is turned clockwise the time the LED is on should 
increase. Finally turn the potentiometer anti clockwise, and check 
that the current when the LED is off does not significantly increase 
when the potentiometer reaches its end stop. If it does increase, try 
changing R2 to a 33k resistor. Fit link L1 and check that the circuit still 
operates and does not draw more than 100 mA.

The next step is to test the solenoid-operated valve by connecting 
it directly across the 12V supply, and checking that the input pipe 

is switched between the two other pipes on application of 12V. 
Measure the current drawn from the 12V supply. The output stage 
of the timer circuit can drive approximately 1A, and so as long as it 
less than this (a typical current for this type of solenoid is 250mA), 
it will be OK.

Temporarily connect the solenoid valve to pins P6 and P7. Turn on 
the power supply and check that the LED is operating as before when 
the potentiometer is moved from fully anti clockwise to clockwise and 
that the valve is also operating, by checking that the supply current 
increases when the LED is on. Measure the voltage between P5 and 
P6. When the LED is off it should be about 12 V and when the LED is 
on it should be less than 1 V. Turn the potentiometer fully clockwise so 
that the LED is on almost all the time and check with your finger that 
T1 is not getting too hot to touch. Leave the circuit running for about 
five minutes, occasionally checking the temperature of T1. If using 
an adjustable power supply, finally check that the circuit operates 
properly at 11V and 14.5V. Since there is significant vibration in a car 
environment, I fixed the larger components to the circuit board using 
a glue gun.

Final Assembly into the Box (See Fig 5)
Disconnect power supply leads, the LED, the solenoid operated valve 
and potentiometer. Drill holes in the diecast box for the potentiometer, 
LED bezel and cable grommets. Also drill holes for the circuit board 
mounting screws, and any other holes needed to mount the box in 
the car. I used self-tapping screws and ensured that the holes were in 
such a position that I could get at them with the box lid removed and 
the circuit installed. Ensure there is no swarf remaining in the box. Fit 
the potentiometer, LED and grommets into the box and then mount 
the circuit board, ensuring it is held clear of the bottom of the box, 
thus preventing short circuits. Check with a multimeter that the OV pin 
is connected to the box. Temporarily fit power leads and the solenoid-
operated valve, and check the circuit still works.

Figure 4 – stripboard layout
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Assembly to the Car
Fit the solenoid in a convenient spot; I fitted it where the original 
heater valve had been fitted (see fig 2). Connect the input pipe to 
the vacuum tube normally connected to the heater valve and connect 
the output to the heater valve with a new piece of tube. If you have 
a vacuum gauge, it is useful to connect it between the output pipe 
and the heater control valve so that you can monitor the operation 
of the valve.

Choose the location for the control box (see fig 1 for my location) 
and find a switched 12V wire nearby. A solid white colour indicates a 
12V ignition switched wire. The oil light and fuel flap lamp both have 
a switched live connection and are relatively easy to get at. Connect 
12V and 0V wires to the timer circuit of such a length they will reach 
to the identified switched live wire and a suitable 0V connection. 
Make up a lead to go between the solenoid-operated valve and the 
timer box, feed it through the bulkhead and connect it to the timer 
circuit. Disconnect the car battery. Connect the 12V flying lead to 
the identified switched 12 V supply. Connect the flying 0V lead to a 
suitable ground point. Connect the cable from the solenoid to pins 
P6 and P7.

Testing in the Car
Reconnect the car battery, set the original car heater control knob to 
hot, and start the engine. Check that the LED on time increases as 
the potentiometer is turned clockwise, and reduces as it is turned 
anticlockwise. Once the engine is warm, turn on the interior fan, turn 
the potentiometer fully anticlockwise, and check that the air coming 
from the heater air vents is cold (vacuum gauge reading should be 
0 bar). Turn the potentiometer fully clockwise, and check that the 
air is hot (vacuum gauge reading should be ~-12 bar). Check that 
rotating the potentiometer anticlockwise results in the air temperature 
decreasing. At an eighth from cold it should be noticeably colder than 
on hot. If all is working turn off the engine, fit the lid to the box and 
you have finished.

Richard Fischer
Member No. 1506

Figure 5 – components installed into case
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After fitting the wheels, the car looked very smart indeed, especially as 
its rear end was no longer dragging on the floor due to the car’s tired 
rear leaf springs... I had originally decided to either replace these or 
have them re-tempered, but had heard so many tales of the problems 
that ensued with both options due to loss of leaf spring temper, 
that I decided to go for the coil-over conversion route instead. This 
modification fits a modern coil-spring over damper assembly in place 
of the original dampers, whilst retaining the original leaf springs to 
provide rear axle location as Jensen intended. The old tired leaf springs 
act in parallel with the new coil springs, with the coil-over assembly 
offering the benefits of adjustable ride height and damping.

The problem was – what is the optimum setting for this (and how do 
you know you’ve got it right)? Also, I knew from my front tyres’ wear 
pattern that the tracking was slightly wrong, and previously I had noticed 
that the front wheels’ camber and alignment looked a bit strange on one 
side. The previous owner had admitted that the car had been in a front 
nearside collision at some time in the past (Colin Holley also remarked 
on this when he repainted the car). Hmmm – I needed an expert...

Now both my sons race their VW Polos, and spoke very highly of a 
company called Center-Gravity Ltd at Atherstone (www.centergravity.
co.uk) who had retuned their Polo suspension systems for fast road 
and track use. Center-Gravity is a small team (Chris Franklin, wife Jayne 
and son-in-law Peter) who specialise in setting up car suspension 

Centre of Gravity

systems – mostly Porsches – for road and track. Chris races one too. 
But, more than that, he had all the right equipment to do what I needed 
- a fully-automated Beissbarth suspension test bed (level to + 0.5mm) 
– Beissbarth is owned by Bosch - and a Hunter Hawk Eye Elite aligner. 
And Chris is a perfectionist. Furthermore, it’s only five miles or so from 
his workshop to Martin Robey Ltd at Nuneaton, so spare parts supply 
should not be a problem – begins to sound like a promising plan!

So, I booked the car in (there was quite a waiting list), and finally 
set off in the FF for Atherstone last December, with a hopeful heart. 
At Chris’s request I had already sent him the relevant portions of the 
Jensen Workshop Manual, so that he could get a feel for what would 
be specifically entailed with my FF. The programme was as follows:-

1. Tyre data – check and adjust pressures, and are they “black and 
round and the right way round?”

2. Test drive and report
3. Damper test and report
4. Inspect entire suspension system inc. dampers, springs, bushes 

and ball joints, service as required.
5. Preload car with weights to typical load (1/2 tank fuel + 2 people): 

Corner weight check and adjust ride heights (for slalom use(!)
6. Geometry check and adjust (optimise for A/B road use)
7. Recheck corner weights
8. Set up adjustable anti roll bars (where applicable)

Suspension

Center Gravity Ltd.’s workshop at Atherstone 
with my FF on the rig - note the Beissbarth 
‘Praying Mantis’ beam on left of photo

I recently had my FF fitted with Appleyards’ GKN-type 17” wheels, together with their rear coilspring-over dampers 
conversion. Andy Brooks also fitted stainless steel headers and new primary pipes too; this has helped the engine’s 

breathing considerably (but OK I need to upgrade the silencers backwards also); I’m very pleased indeed with them all though.
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9. Set up dampers (bump/rebound) (if applicable)
10. Customer test drive , check and handover
11. Before and after tyre, ride height and corner weight report
12. Before and after geometry check and report

The above was expected to take some 10-12 hours – in the event it 
took nearly 13 hours due to Chris’s/Peter’s thoroughness and, as you 
would expect, the problems that always seem to accompany a Jensen 
– well, mine anyway...

After checking the tyre pressures (Michelin Primacy HP 225/55 
R17 97W with rim protection ridge), we started with a thorough and 
extended road test including handling and suspension elements – 
there is even a cobbled street in Atherstone! Chris thought that the car 
drove quite well, but had some steering issues notably with the car 
wanting to veer to the right.

Back at his workshop the fun commenced. First was the suspension 
test including ride height and checking the coil-overs’ adjustment. 
These were found to be 5 clicks in (from hard) and the other 5 clicks 
in from soft. From memory there were 13 settings, so one had been 
set at 5/13, the other 8/13. The damper test rig enabled Chris to 
review these settings and adjust them (see fig. 1). 

After this, an examination of the suspension system revealed a faulty 
ball joint (though I had 2 spares with me thank goodness), but 
otherwise the system was in fair fettle. The suspension testing was 
then repeated until Chris was happy that the car’s suspension was 
behaving correctly.

I set off for Robeys with my son Peter in his car (5 miles away from 
CenterGravity) to get some other spare parts that the inspection had 
revealed were needed inc rear axle oil seals, only to find upon arrival 
there that my own spare ball-joints were apparently u/s – Chris had 
phoned ahead to advise Robeys of such whilst I was en route, leaving 
a grinning parts manager (Keith) to greet us and happily tell me the 
good news that I needed yet more spare parts than I had thought...

The car was then preloaded for a typical load (1/2 tank of fuel and 
2 people), and its weight distribution checked before the geometry 
test and adjustments. According to the Autocar of October 22 1970 
Road Test, the FF has a kerb weight with ½ full fuel tank of 1920kg, 
distributed 51.6% front: 48.4% rear. Laden as tested this was 
2092kg. On CG’s rig the results were as per table below (fig. 2):

Tester
Total 

weight
Front 

(O/S:N/S)
Rear 

(O/S:N/S)

Autocar
1920kg
(2092kg  
as tested)

991kg 929kg

Centre Gravity
(weighted for  
½ fuel tank  
+ 2 people)

2140kg
1078kg

(534kg:544kg)
1062kg

(532kg:530kg)

Shock absorber/suspension testing rig

Plot of front axle suspension test

Figure 1 - Suspension test 
with Chris’s notes

Figure 2 - weight balance vs. original Autocar figures
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Porsche shim on wheel showing 
also the Panhard rod

Upper wishbone and ball joint assembly minus shims

Checking the vehicle weight at each corner

FF set up for initial geometry testing



The heavier front offside reading is, I believe, due to the engine’s 
location and inclination within the FF’s engine bay. Does this matter on 
such a heavy car? Well, not especially I suppose, as the results were 
given as “within limits” by the Beissbarth testing equipment as shown 
on the chart opposite.

The full results are shown overleaf together with their results after 
final adjustments. The table below right (fig. 3) shows the differences 
between the manufacturer’s figures and those of my own FF. Clearly 
the castor angle required adjustment. The swivel axis inclination (70 

specified by Jensen) was measured by the Hunter equipment at 6046’ 
for the nearside and 6034’ for the offside. All was well.

The faulty ball joint was then changed, and work commenced on 
altering the castor angle by means of shimming.

To alter the castor angle was a problem, as the bolt/nut assembly 
supporting the shims was totally seized. After a lot of hassle and heat, 
the bolt gave way (literally – it snapped). So the upper suspension 
then had to partially dismantled to allow a press to be used to free 
the bolt remains from the upper ball joint assembly... The shims were 
then changed from side to side to give the correct angle using a new 
special steel bolt, and all was well on retest; the castor angles were 
now reading 1036’ and 1008’.

At this stage I thought that the major problems must be over – but 
then I should have known better! The rear offside tyre was found to be 
rubbing against the grease and Denso tape surrounding the nearside 
leaf spring shackle. Its opposite number was only just clear of the rear 
spring/shackle too. Oh dear – and the tyres were exactly the size 
recommended and fitted by Appleyards. I think on my car the use of 
215/55 R17s would have been a better (if not perfect) solution – but 
even then they would only just have been clear of the spring shackles. 
So much for handmade cars...

But, what to do? Chris thought for a minute, and then suggested 
that we fit some relatively thin wheel spacers to provide the requisite 
clearance – but for a Jensen? Nope, nobody supplies anything like that 
for a Jensen, as we quickly discovered. Does any other spacer fit then? 
Hmmm - unusual P.C.D. (pitch circle diameter) too.

Then fate decided to smile upon us for a change. Yup – those for 
a Porsche 911 were virtually ideal – we ended up with 7mm wide 
spacers that oh so nearly fixed the problem. Unfortunately the body 
then clearly didn’t sit equidistantly over the chassis. My FF, like all 
those the factory produced, according to Jason at Rejen, was bodily 
offset slightly to the nearside. No worries said Chris – we’ll just adjust 
the body offset then via the Panhard rod and all will be fine. Now 
the Panhard rod adjusts the alignment of the body with the chassis 
beneath it, and – like most Jensens – mine had not been adjusted 
since the day it was built.

The rod took nearly 2 hours to free off and adjust, but Chris did it. 
And, happily, the tyres were now running quite free of the leaf springs 
and their shackles. It then remained to carry out the full geometry test 
again (all was well) and go for a fast road test, including checks on the 
handling and suspension. And Chris is used to track racing Porsches...

I’d never been in an FF driven over cobblestones before, nor circled 
around a (very quiet) roundabout for several times at high speed.  

Element Manufacturer’s figures FF as measured

Castor +1° +1°03’ and +0°37’

Camber +1° +0°59’ and +1°09’

Toe in
1/16” (-0°24’)

at wheel rim
-0°10’

Figure 3 - alignment settings as measured pre-fettling

Weight distribution readout of pre-loaded car – note the 
perfect 50/50 weight distribution (actually F50.4%/R49.6%)

Tyre contacting leaf spring shackle 
rmeant spacers would be needed

Worn ball joints had 
to be replaced
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Nor gone quite so fast around corners that I would take even slower 
in a Mini. Oh ye of little faith! The car hung on superbly, ran absolutely 
straight, and steered beautifully. And Chris, at last, finally pronounced 
himself satisfied.

I then swapped seats with him and drove around the exact same route 
so that Chris was sure I was happy with the result too. I was. The FF 
drove very well indeed – the handling was neutral, and the car drove 
straight and true. Hoorah! I finally drove back to my son’s house at 
10.00pm a very happy man!

So, what’s it like to drive, then? Well, it drives very well indeed – most 
times you just steer it where you want to go, and the car does exactly 
that. It feels quite light on its toes, and certainly there’s no indication at 
all that this is a heavy car weighing 2140kg / 2ton 2cwt. Its handling 
is virtually neutral, as you might expect it to be with 50/50 weight 
distribution and 4wd. John Van Diepen took it for a fast run at the 
recent International on the country roads nearby with myself and his 
son on board, and was very impressed by the way the car drove. As he 
said, “you can do things in this car that an Interceptor would not – that 
car would have you through the nearest hedge!”

The 17” wheels are very reassuring with their wider tread pattern 
too. And, compared to how the car used to feel before all these 
modifications to its tired suspension and indifferent geometry settings 
– it’s a revelation.

Paul Strange

FF geometry before... ...and after setup

Beissbarth modules clamped 
to the wheels hubs
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• Car Sales - sell your car for free, with our commission only packages. 
We will restore your car without upfront cost for minor repairs. We are 
also interested in buying certain cars, so please call Sales on 01295 
236212 or email sales@cropredybridge.com

• Parts - for helpful and friendly advice, worldwide shipping and the 
widest range of Jensen parts available, we have our own in-house 
Parts Department.  Please call Parts on 01295 758444 or email us at 
parts@cropredybridge.com 

• Restorations - we provide full mechanical and bodywork 
restorations for all Jensen cars, up to concours standard.  An 
experienced team carries out all work in-house, with up to 40 years 
experience on Jensens.

• Service and repair - with the broadest experience on Jensen 
cars, bringing your car to Cropredy Bridge for service and minor repair 
work, will give you peace of mind that your Jensen is in safe hands 

CROPREDY BRIDGE CARS LTD
Riverside Works | Cropredy | Banbury | OX17 1PQ

Main Reception:  +44 (0) 1295 758159
Car Sales: +44 (0)1295 236212 | sales@cropredybridge.com

Jensen Parts Department:  +44 (0)1295 758444 | parts@cropredybridge.com
www.cropredybridge.com

the Jensen 
Specialists

Cars for sale:
1975 Interceptor Convertible  (RHD) Banana Yellow with black leather, soft top in 
black, new carburettor, excellent condition, for sale at £59,995

1973 Interceptor MKIII  Flat green, biscuit leather interior, new side members and 
wing repairs complete, 44,500 miles, for sale at £35,995

1973 Interceptor MKIII  Metallic Green, cream leather interior, new side members 
and wing repairs complete, 72,000 miles, for sale at £39,995

1972 Interceptor MKIII  Old English White, tan leather interior, work and estimate 
included, 97,500 miles, for sale at £34,995 

1976 Interceptor MKIII  Metallic Gunmetal, fully restored, new interior in black leather, 
17” 5-spoke wheels, re-painted, Mota Lita steering wheel. Must see! For sale at £59,995

1975 Interceptor Convertible  (LHD) Green with Tan Leather in excellent condition, 
soft top in Tan, double bumpers - Ex USA car, walnut dashboard, Motalita Wood Rim 
steering wheel, large high output alternator fitted with triple Bosch Fan Upgrade, 
46,000 miles, for sale at £44,995

1975 Jensen Healey GT  finished in white with 1/2 velour interior in Beige, 67,095 
miles, extensive report and estimate, for sale at £9,995

1972 Interceptor MKIII  light blue metallic with pearl beige leather, very solid 
vehicle, extensive report and estimate available, 67,145 miles, for sale at £39,995

1976 Interceptor MKIII  brown with gold coach line, extensive report and estimate 
available, for sale at £39,995

1973 Interceptor MKIII - mid project car, ready for new owner to choose exterior 
paint and final options, for sale at £49,995
We offer a full Vehicle Assessment Report service which will provide you peace of mind 
before purchasing any new Jensen.  We travel the UK and use local garage partners to 
host the vehicle whilst we complete the assessment. Call 01295 758159 to enquire.

BRAKES
541 · CV-8 · Interceptor · Healey
Professional remanufacturing service 

for all Jensen brake calipers
In house service, every caliper has full zinc plated finish, new caliper 
pistons, seals, bleedscrews and pad fittings. Rears are complete with 
reworked hand brake assemblies. All are fluid pressure tested and carry 
12 months warranty. Available off the shelf for exchange or your own 
units re-manufactured exclusively for you. Dunlop piston and cylinder 
assemblies also remanufactured using stainless steel inserts

Calipers
Prices are per single unit

541 Dunlop F £168

541 Dunlop R £185

541R/S/CV-8 F £168

541R/S/CV-8 R £185

Interceptor MKI F £168

Interceptor MKI R £185

Interceptor MKII/III F £74

Interceptor MKII/III R £185

Healey F £44

Piston/cylinder
Prices are per single assembly

541 early type F £72

541 early type R £72

541R/S/CV-8 F £72

541R/S/CV-8 R £72

Interceptor MKI F £72

Interceptor MKI R £72

Caliper seal kits
Prices are shown for axle set of seal

All Dunlop F £35

All Dunlop R £28

Interceptor MKII/III F £28

Interceptor MKII/III R £28

Healey sports F £16

Caliper pistons
Prices shown per single piston

Interceptor MKII/III small F £18

Interceptor MKII/III large F £18

Interceptor MKII/III small R £18

Interceptor MKII/III large R £18

Healey sports  F £14

Servo assemblies
Prices shown for reconditioned unit - Ex

541/CV-8 lockheed remote  £215

Interceptor girling direct   £200

Dunlop FF servo   £250

Healey servo   £135

Master cylinders
Reconditioned master cylinders - Dunlop 
cylinder single line as fitted to 541 and 
CV-8 to 1965, reconditioned with stainless 
steel sleeve, new seals etc   £155

Dunlop cylinder tandem as fitted to CV-8 
and Interceptor to 1968 reconditioned 
with stainless steel sleeve.   £155

Girling replacement cylinder to replace the 
original Dunlop tandem cylinder  £155

Interceptor MKI/II Girling 7/8”  £155

Interceptor MKIII Girling 1”   £155

Interceptor MKIII FAG   £125

Healey sports Girling original  £155

Master cylinder  
seal kits

CV-8/Interceptor MKI to 1968  £28

Interceptor MKII 7/8”   £22

Interceptor MKIII Girling 1”   £22

Healey sports   £22

Prices plus VAT and carriage

Mail order service - export

All major credit and debit cards 
accepted

CLASSICAR AUTOMOTIVE
Unit A · Alderley · Chelford · Cheshire · SK11 9AP

Telephone 01625 860910 · Fax 01625 860925

sales@classicbrake.co.uk
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JOC Regalia

Jensen Owners’ Club clothing supplied by YourClothingShop.com 
Need Help with an Order? Call 01733 374705

JOC Regalia is always available - refer to www.joc.org.uk/regalia 
for full details. All items except clothing are supplied from stock by 
our Regalia Secretary Kevin Bax:-

Workshop manuals - Parts Catalogues
Handbooks - Wiring diagrams - Key fobs

Books - Magazine binders - Car care products
Models - Sundry and gift items

A full range of Richard Calver’s books

Please note - we try to sell most items below manufacturer’s RRP.

A full range of club clothing in all styles and sizes always in stock, 
and supplied via the YourClothingShop organisation. Again, you’ll 
need to go onto the Regalia website www.joc.org.uk/regalia for full 
details of the range, sizes and prices – there is a Link on that site 
that takes you to the relevant JOC section of YourClothingShop.
com. I was very impressed by the range of clothing now available, 
which due to the method of merchandising allows a far greater 
range of clothing to be available. Try it – you’ll be impressed too!

OWNERS ’  CLUB



www.cherishedvehicleinsurance.co.uk
0333 003 8162 Facebook “f ” Logo RGB / .ai Facebook “f ” Logo RGB / .ai

Cherished Vehicle
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The Classic Car show App
Available on iPhone and Android - Listings in the UK and other 

counties of Classic Car shows, Jensen Owners Club area meetings 
all in the palm of your hand, easy to use and download.

If there is a show that is not listed, just contact info@iphoneshow.co.uk  
or contact through the App.
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or contact through the App.

Rebuilding your 4 litre engine? - please phone/email for a quote.
My stock also consists of brake master cylinders, wheel cylinders, clutch cylinders, (please note all cylinders 
are new or new old stock) calliper pods, flexi hoses, linings and pads etc for most types of Jensen. I can also 
supply king pins, shock absorbers and track rod ends and other parts to numerous to mention.

I have a very good reputation for fast and efficient service with orders normally dispatched within twenty 
four hours of payment, please phone, fax or email with any queries and orders.

Mail order payments by cheque/MasterCard/Visa/Switch
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Large stocks of 4 litre DS5, DS7 541 and 
early Interceptor engine components
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supply king pins, shock absorbers and track rod ends and other parts to numerous to mention.

I have a very good reputation for fast and efficient service with orders normally dispatched within twenty 
four hours of payment, please phone, fax or email with any queries and orders.

Mail order payments by cheque/MasterCard/Visa/Switch
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Parts 
Supplier

Andy Fowler
Tel/Fax +44 (0)1258 881283 · Mobile +44 (0)7866 185744 

Email stephanie.fowler2@btinternet.com

The Dene · Clenston Road · Winterborne Stickland 
Blandford · Dorset · DT11 0NP

Large stocks of 4 litre DS5, DS7 541 and 
early Interceptor engine components
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INSURANCE

Authorised and regulated by the Financial Services Authority.

Our policies come with some great benefits as standard:
Agreed Values (for vehicles over 5 years old). 
Limited mileage discounts; the less you use your car, the less you pay. 
Multi-vehicle policies; we can insure multiple cars at extra discounts.  
Free club arranged track days, all other track days are on a referrable basis. 
Breakdown cover included on all our policies. 
Extra club discounts for being a member of an owners club.
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The function of oil in your engine is a very complex topic. Not only 
does the oil provide lubrication, but it also plays a very important 
part in protection from corrosion, and in cooling the internals of your 
engine. In order to fulfil its primary function of lubrication, oil has 
to be incredibly tough. Bearing surfaces are held apart purely by 
the strength of the oil film. Other parts such as cam followers are 
subjected to a scuffing motion at a pressure of many tons per square 
inch. The oil must hold particulate material in suspension until it can 
be removed by the filter. It also carries away heat, and it has to 
withstand that heat plus the corrosive by-products of combustion.

In a spinning bearing journal the oil on the stationary surface is itself 
stationary, but the oil on the bearing journal is moving at the speed 
of the journal: if you could see this happening at the molecular level, 

the oil at the surface is stationary but farther from the surface the oil 
layers are moving progressively faster, forcing the molecules to slide 
past each other against their natural cohesion in a process called 
shear. In a crankshaft bearing or big end bearing this is all taking 
place in a space that is perhaps only 10 – 20 microns thick, and it 
must be done without significant deterioration.

There was a time when oil choice was simple. SAE40 in summer, 
to be replaced by a thinner SAE20 winter grade, usually around 
November time. Additives to prevent deterioration started to be 
added, and by the 1940s and 1950s vehicle manufacturers were 
able to recommend SAE30 grade oil, but still most oil was single 
grade and was changed to a thinner grade for winter use.

Lubrication

Oil circulation overview  
Source: Handbook of Lubrication and Tribology, Vol.1

Engines  
& oil engineering

10W-40, 20W-50, 15W-40, Mineral, Synthetic, Semi-Synthetic - everyone knows that oil in an engine is critical to the 
running of the engine but there are many differing opinions about which oil to use and why. The classic car owner is 

bombarded with many different messages which make it very difficult to make the right decision.
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Duckhams Q5500 was one of the first multi-grade oils, and was 
launched in 1951 as a year round oil rated as a SAE10W-30. It was 
a thin SAE10 oil modified with viscosity improvers to make it behave 
like a thicker summer grade oil at higher temperatures.

But now there is a huge range of oils to choose from, including many 
different mineral multi-grades, Classic oils, semi-synthetics and full 
synthetics. But which is better than the other? And which grade is 
the most appropriate to use and why? To answer these questions we 
first have to learn something about what’s happening inside the parts 
of the engine e.g. bearings, cams and pistons that we are trying to 
protect, and to learn about the properties of oils, what it does and 
how it is working for us as well.

The oil you pour in the top of the engine goes through many paths, 
eventually arriving in the bottom oil pan, otherwise known as the 
sump, but only one path, under pressure, to do its job. The oil pickup 
submerged in the oil includes a metal screen to prevent larger pieces 
of material entering the oil pump. Most oil pumps are just a set of 
special gears, which take in a volume of oil under low pressure and 
force that volume through the oil galleries. Incorporated in the oil 
pump is a spring-loaded valve to regulate the pressure in the system. 
The valve allows the oil to leave only under a specified pressure, 
usually not more than 60psi. Any volume of oil generating a pressure 
higher than this will be vented back to the sump because high oil 
pressure can damage bearings. In practice the pump usually delivers 
far more oil than the system can handle, and most of the oil being 
pumped simply exits the pump back into the sump via this valve. 
From the pump, it goes to the outside of the oil filter, and there it is 
forced through the filter media to the centre, where it exits into the 
oil galleries inside the engine.

Oil is forced into the space between the bearings making contact 
with the crankshaft journals and the journals. The bearings are simple 
metal sleeves encircling the rotating components of the engine. The 
thin space, usually about 0.001” (one-thousandth) to 0.0015”, 
holds a thin film of oil between the bearings and the moving surfaces 
on the crankshaft. Under pressure and within the correct operating 
temperature, the oil protects and prolongs the life of the machined 
parts.

It is important to note that some of the oil is forced out of the sides 
of the bearings and drips back into the sump. If the clearance here 
is too great, too much oil will leak out and there will be insufficient 
remaining volume and initially pressure will start to fall in the upper 
end of the engine, but ultimately across the entire system, as the 
pump cannot supply oil faster than it is leaking back to the sump.

Most of the oil lubricates the crankshaft area, while the remainder 
lubricates the camshaft and rocker arms. If your car has pushrods 
rather than an overhead camshaft, then oil is forced under pressure 
into the valve lifters. These lifters may also pump oil up through 
hollow push rods to lubricate the rocker arm area. If your car has an 
overhead cam, the oil is carried to the cam and is spilled onto the 
contact points between the cam and valve stems.

After lubricating the camshaft and the related components, the oil 
flows by gravity back down channels in the head and motor block to 
the sump, ready to begin another journey.

In some connecting rod designs, there is a small hole that sprays 
oil onto the cylinder to lubricate the piston ring contact area of that 
cylinder, otherwise the underside of the pistons and cylinder walls 
are lubricated by splash from the spinning crankshaft. Special rings 
on the bottom of the piston ring set wipe off excess oil and return it 
to the sump.

The oil pressure gauge will be mounted on the main oil gallery where 
it measures the resistance to the oil flow. In other words how much 
force is required to circulate the oil? Provided the pressure relief 
valve in the oil pump is working correctly, this resistance is mainly 
generated by the resistance to flow in the crankshaft area. If the 
clearances at the bearings are too great then too much oil will flow 
resulting in the pressure readings falling.

A day in the life of Oil
Engine operating conditions can be particularly harsh on the engine 
oil. The engine produces carbon dioxide, water vapour, nitrogen 
compounds and partially burned oil or fuel which become pollutants. 
In reality the effects are more complex depending on the type of 
service of the engine, but there are four approximate headings that 
cover most usage: motorway, high load, city and short trip. One or 
other may be predominant but many vehicles will, at some point, be 
driven to a greater or lesser degree in each of these conditions.

A typical sequence of events goes something like this; an adequate 
supply of oil is pulled up from the sump, filtered through the oil filter 
and distributed to the engine components that require lubrication. 
Sufficient flow and pressure needs to be available to permit the 
bearings to ride on a fluid film. Engine oil is either splashed or 
sprayed onto the cylinder bores and moved along the bores by 
the motion of the piston rings. Conditions here are extremely harsh 
with fuel exploding several times per second creating extreme heat 
and pressures, and sometimes, if combustion is not complete, also 
corrosive chemicals. The heat alone would be strong enough to 
oxidise the engine oil into acids except the oil’s antioxidant (as long 
as it has not been degraded) blocks oxidation and acid formation. 
Once an antioxidant has been degraded a second line of defence 
against acid attack is the detergent which neutralises acids that form 
during exposure of the engine oil to heat in the presence of oxygen. 
Thus the detergent reduces the rate at which reaction products 
accumulate on engine surfaces and therefore the detergent helps 
keep the engine surfaces clean.

These effects vary according to the use. In motorway driving these 
effects are minimal since the engine is working at a steady condition 
and combustion is more or less complete: by-products are minimal. 
This is often why the engine of a car that has been used for many 
long distance motorway journeys and has racked up a high mileage 
in a relatively short period of time, may often be in a better condition 
than an equivalently-aged one that has just been used for local 
shopping trips.

Under high load conditions (for example ascending a long hill in a low 
gear at low or moderate speed) engine speeds and oil temperatures 
are higher and the rate of oil aging is faster. Oil viscosity is lower at 
the higher temperature, which means weaker films are present in the 
contact points. These effects accelerate the wear rate, although oil 
coolers can reduce some of the consequences. In extreme cases the 
lighter ends of the engine oil will boil away resulting in a thickening 
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of the oil, and the antioxidant/antiwear agents in the oil will undergo 
faster thermal degradation - which means increased wear will occur 
sooner.

With city driving there are continual stop/start conditions with long 
periods of idling, for example at red lights. The sudden acceleration 
from the lights or when a queue moves forward followed by another 
period of idling, tends to produce incomplete combustion and the 
formation of both organic acids and other harsh chemicals. Excessive 
periods at idle or slow vehicle speed where the engine receives little 
cooling from the wind, also promote the formation of aggressive 
chemicals that can condense or be formed in the oil.

With frequent low use or short journey conditions the conditions are 
harsher especially during cold weather. Once the engine has started 
fuel condenses in the engine oil. Even if a longer trip is taken so 
the lighter ends of the fuels evaporate, some of the heavier ends 
are likely to remain in the oil and cause the oil to have a lower than 
normal viscosity. Partially-burned fuel (including organic acids and 
other reactive chemicals) also condense in the oil and can degrade 
the protective additives, attack the base oil and attack some engine 
materials. For example, acids derived from the fuel begin to neutralise 
the detergent and cause the antioxidant to become less effective, 
allowing reaction products to accumulate on surfaces i.e. waxes and 
gums on the piston rings. Acids can modify some surface properties 
so that material is more easily removed by mechanical action (i.e. 
rubbing) than would normally be the case. Thus, these corrosive wear 
conditions accelerate removal of metal from rubbing surfaces during 
short-trip driving, especially in winter.

These then are the sorts of conditions that the oil has to cope with, 
and all the while providing the essential lubrication.

Understanding the Stages and Mechanics of Bearing Lubrication
There are 3 stages of lubrication as the journal turns in the bearing 
which are illustrated below:

First is what is called Boundary Lubrication. This is where there 
is contact between the friction surfaces. Here there is the highest 
degree of friction. Under normal circumstances boundary lubrication 
conditions are found at engine start-up before the oil has begun to 
circulate properly and this is where most wear occurs. The second 
stage of lubrication is mixed lubrication and is where some oil is 
being pumped between the surfaces but there is intermittent contact 
between high points of the friction surfaces. Once there is sufficient 
oil present you get the 3rd stage of lubrication which is called 
Hydrodynamic lubrication and is where a film of oil exists between 
the surfaces. This film keeps the surfaces apart due to the force 
called hydrodynamic lift, and which is generated by the oil being 
squeezed through the convergent gap between the journal and  
the bearing.

How a bearing is lubricated to support the load
When the engine is shut down, the crankshaft will settle and come 
into contact with the bearing until the engine is started again. It must 
be remembered that no matter how much care is made on machining, 
the metal surfaces are not perfectly smooth; there is always an 
amount of roughness which can be thought of as peaks and troughs 
in the surface and the contact will be on the peaks of each surface. 
As the engine is turned and oil is pumped into the journal, then that 
oil is dragged around the journal and forms a hydrodynamic wedge 
between the bearing and the journal. It is this hydrodynamic wedge 
that supports the load on the bearings and prevents the metal to 
metal contact. Once the engine is under load, the journal is not 
rotating centrally in the bearing, but is pushed towards an offset 
in the application of that load as a result of the interaction of the 
downward force from the piston opposed by the support from the oil 
wedge. The instantaneous pressure in the hydrodynamic wedge can 
be as high as 6,000psi. This is illustrated in the diagrams below:-.

Load

Wedge

The viscosity grade required is dependent upon bearing RPM, oil 
temperature and load. If the oil selected is too low in viscosity, heat 
will generate due to an insufficient film thickness and some metal-
to-metal contact will occur. If the oil is too high in viscosity, heat 
will again be generated, but due to the internal fluid friction created 
within the oil.

Selecting an oil which is too high in viscosity can also increase the 
likelihood of cavitation. The high- and low-pressure zones, which 
are created within the oil on each side of the area of minimum film 
thickness, can cause oil cavitation in the bearings. Cavitation is a 
result of expansion of dissolved air or a vapour (water or fuel) in the 
low-pressure zone of the bearing. The resulting bubble implodes, 

Figure 3 - bearing shell wear
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causing damage, as it passes through the high-pressure portion of the 
bearing. If the implosion or collapse of the vapour bubble occurs next 
to the metal surface, this can cause cavitation pitting damage to the 
metal. This can sometime be seen when bearing shells are removed 
and there are marks on the shells such as those seen in figure 4. You 
can see where the journal rotation offset has been happening.

Piston Pins, Piston Skirts, Piston Rings and Camshafts
All these require lubrication but the way that lubrication works on 
each varies. Piston pins are a type of journal bearing, but the motion 
is not full rotation but a reversed partial rotation. The velocity of the 
pin is not sufficient to generate a full fluid film between the surfaces, 
and a condition of boundary lubrication results. The materials used 
here are important to minimise adhesion, and increasing the oil supply 
reduces the tendency for scuffing.

The piston skirts and piston rings account for almost half the frictional 
losses in an engine, so to reduce friction oil must be supplied to the 
cylinder bore walls. Oil usually reaches the cylinder bores by being 
thrown from the crankshaft after flowing through the bearings. Some 
oil is necessary for the compression rings to function properly and 
to reduce friction between the piston skirts and the cylinder walls. 
The oil control ring should ensure that only the necessary amount 
of oil reaches the compression rings. Any oil that escapes past the 
compression rings will be lost.

As the camshaft rotates it presses against a flat or roller surface which 
reciprocates to open and close the valves. The action is a one way 
slide between two surfaces of different shapes. Oil is provided to 
this surface but at times the supply will be scarce, for example when 

starting a cold engine the cams will turn before there is sufficient oil 
being supplied. As with piston pins the materials used are important, 
and only a few combinations will work successfully.

Viscosity explained
Viscosity is the thickness of a liquid: its resistance to flow. Water 
has a low viscosity, syrup has a very high viscosity. Both will flow 
but the syrup much more slowly. Viscosities of different liquids will 
change by different rates under different conditions. Most become 
less viscous as they are heated, since the thermal energy permits the 
molecules to overcome their natural attraction for each other and to 
re-arrange themselves.

The American Society of Automotive Engineers (SAE) developed a 
grading system for the viscosity of motor oils, but the dual numbering 
system causes a lot of confusion and misunderstanding. The two 
numbers of an oil grade are measured using different tests at different 
temperatures, and how the oil performs in each of the tests will result 
in the final grading. Perversely, for mineral oils the lower or “winter” 
number is the actual base viscosity or original thickness of the oil. 
The higher number is achieved by the addition of Viscosity Improvers. 
In other words the higher number is artificially achieved. Viscosity 
Improvers are the polymers and long chain molecules that have the 
effect of keeping the oil from thinning excessively when heated. The 
additives are added to a thinner oil, for example an SAE 20 oil, so it 
will be fluid at a cold temperature but then at the same time function 
as an SAE 50 oil when heated to 100oC.

Each viscosity rating has a specific set of test results associated to it 
as shown in the following table:

SAE 
Viscosity 
Grade

Low-Temp (oC)  
Cranking Viscosity, 
mPA.s

Low-Temp (oC) 
Pumping Viscosity, 
mPa.s

Low-Shear-Rate 
Kinematic Viscosity 
(mm2/s) at 100oC Min

Low-Shear-Rate 
Kinematic Viscosity 
(mm2/s) at 100oC Max

High-Shear-Rate 
Viscosity (mPa.s) 
at 150oC Min

0W 6,200 at -35 60,000 at -40 3.8

5W 6,600 at -30 60,000 at -35 3.8

10W 7,000 at -25 60,000 at -30 4.1

15W 7,000 at -20 60,000 at -25 5.6

20W 9,500 at -15 60,000 at -20 5.6

25W 13,000 at -10 60,000 at -15 9.3

20 5.6 <9.3 2.6

30 9.3 <12.5 2.9

40 12.5 <16.3 3.51

40 12.5 <16.3 3.72

50 16.3 <21.9 3.7

60 21.9 <26.1 3.7

There are two different measurements of viscosity in this table;

Kinematic Viscosity: 1 centi-Stoke (cSt) = 1 mm2/s   This is a measure of the fluids resistance to flow and shear under the 
force of gravity, or how easily the oil flows to the different parts of the engine.

Dynamic or Absolute Viscosity: 1 milliPascal second (mPa.s) = 1 centi-Poise (cP)   This is a measure of the fluid’s internal 
resistance to flow and may be thought of as a measure of fluid friction and of the film strength to support a load.

Source: SAE J300



What defines an oil’s viscosity?
Viscosity is defined in the main by the size of the molecules. The 
larger the molecular structure, the thicker the viscosity. With mineral 
oils (manufactured from crude oil), the size and structure of the 
individual molecules vary, so the average molecule dictates the 
viscosity, whereas the synthetic oil manufacturing process ensures a 
consistent size and structure. Engineering and refinement of mineral 
oils has made significant improvements in the performance of mineral 
oils over the years, but nevertheless they have come from crude 
oil. There are many molecular compounds present in crude oil, and 
many of these remain in the refined products and can detract from 
the physical properties. For example, there are still paraffin waxes 
which help to thicken the oil as it cools and do not contribute to the 
lubrication properties. Synthetic oils have none of these contaminants 
as they are not distilled from crude oil but made through a chemical 
process. As a result the hydrocarbon molecules are very uniform, 
giving the oil better mechanical properties at both high and low 
temperatures.

A

B

As a mineral oil ages, the molecular size and structure changes, and 
hence the viscosity of the oil will change. Synthetic oils have a longer 
history than perhaps most people realise, they were first developed 
in Germany during WWII as a response to the shortage of crude oil.

The W or “winter” rating is a low temperature test performed using 
a Cold-Cranking Simulator, which consists of a close fitting rotor and 
stator at a controlled temperature. The oil is placed in the gap and the 
amount of motor effort to keep the rotor at a certain speed is recorded. 
The thicker the oil, the greater the effort required, and this translates 
to a viscosity measurement. Then the pumping viscosity is tested. 
The pumping test is carried out at 5oC colder than the cranking test. 
These two tests are designed to ensure the engine can be cranked 
over fast enough for the engine to start and to determine that the oil 
can be pumped to deliver it to the bearings. For an oil to achieve its 
lower or “W” SAE rating it needs to meet these standards at these 
temperatures. As can be seen, depending on the intended SAE rating 
the low temperature test is carried out at different temperatures.

The second series of numbers represent the viscosity of the oil at the 
higher temperatures of 100oC and 150oC and these are measured 
and reported differently from the low temperature tests. Unlike the 
low temperature measurements the high temperature measurements 
of each grade of oil are conducted at the same temperature. What can 

be seen from the chart is that at the higher temperature there is not 
one fixed viscosity for an oil but a range of viscosities. One oil could 
achieve a viscosity rating of 16.2 and be graded as an SAE40 oil, 
another could achieve a viscosity of 16.4 and be graded as an SAE50 
oil but for all practical purposes the viscosities of these oil are so 
close together that they would be virtually identical in performance.

For now, forget the numbers on the oil can. The problem is that 
the viscosity or thickness of oil varies with temperature. A straight 
“30” grade oil has a viscosity of around 3 at 150oC, it thickens to 
around 10 at 100oC, it further thickens to a viscosity of around 100 
at 40oC and at 0oC is too thick to measure. Oil thickness increases 
exponentially as the temperature drops.

What is the importance of oil viscosity in the engine?
The viscosity determines how easily the oil is pumped through the 
engine, pumped to the working components, how easily it will pass 
through the filter, and how quickly it will drain back to the engine. The 
lower the viscosity, the easier all this will happen. This is important to 
understanding why cold starts are so critical to an engine, because 
the oil is cold and so it is relatively thick. But the story is quite 
different once the engine has warmed up, the oil flows freely to the 
bearing and to all the other parts of the engine where it is needed. 
The viscosity is also important to the amount of load that the oil 
can support, as you lower the viscosity, the less the load the oil 
can support in the bearings. Conversely, the higher the viscosity, the 
better the load it can support. However, the friction in a crankshaft 
bearing is directly related to the viscosity of the fluid lubricating it, 
and a higher viscosity has a trade off in higher drag, potential power 
loss, higher fuel consumption and increased oil temperature in the 
bearing, potentially leading to increased bearing wear, so there is a 
balance between the load supported and the drag experienced.

The ideal viscosity in a bearing at normal operating temperature 
is around 10 – 13cST depending on various factors such as load, 
rpm and the design or dimensions of the bearing shells. Historically, 
engine designers would call for an oil of approximately that thickness 
at operating temperatures. Much higher than this and drag results, 
much lower than this and boundary lubrication occurs.

Oil that is too thin will not generate a sufficiently strong enough 
wedge to maintain the fluid gap and under load metal to metal contact 
will occur. Oil that is too thick will not generate a thicker wedge as 
there is no more space available for that wedge, it will create an extra 
drag on the rotation of the bearing with consequential loss of power 
and increased heat in the oil which perversely may result in a lower 
instantaneous viscosity.

The thickness of the oil required to form this wedge depends on 
the journal clearance in the bearing, a “50” grade oil will support 
a larger clearance than a “30” grade oil. Bearing clearance and the 
thickness of the oil required to support the journal in the bearing are 
of course related. Larger clearances in a worn bearing can sometimes 
be supported with a thicker oil - until the wear level reaches a point 
when the oil leaks out of the sides of the bearing faster than the 
incoming flow can replenish it - at which time there will not be enough 
oil to form the wedge.

The thickness of the oil affects its ability to flow. A thick oil, like cold 
honey will not flow very freely and the resistance to that flow will be 

Source: with permission of KEW Engineering
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quite high. The oil pump pumps the oil and the oil pressure gauge 
measures the resistance to that pumping. In your engine the main 
resistance to the flow will come from the crankshaft bearings with 
their very small clearances, and a thick oil will not easily flow into 
the small spaces. The pump will always pump the same volume of 
oil regardless of the viscosity, but if that viscosity is too high and 
cannot flow easily through the bearings most of that oil will flow 
through the pressure relief valve back into the sump. While the oil 
pressure gauge will show a very healthy oil pressure (resistance 
to flow), the actual flow of oil to the bearings will be low just at 
the time when it is needed the most. It is this conundrum that the 
multigrade oils attempt to resolve by having an oil that is thinner at 
low temperatures.

Viscosity at operating temperature
Oil manufacturer’s specifications usually provide a 100oC viscosity 
as well as a 40oC viscosity. The most important specification is 
the design viscosity for your engine as specified by the engine 
manufacturer. As the oil runs off hot parts like pistons and is sheared 
by spinning journals it picks up a lot of heat, and in normal use will 
average between 10 and 15oC above the thermostat temperature.

Referring to the table above, if your recommended oil was a 10W-
30 and the engine is fitted with an 82oC thermostat then it can be 
concluded that the engine was designed to operate correctly with 
17cST oil at 82oC and not less than 10cST if the oil temperature rose 
to 100oC. Under normal road use these temperatures are unlikely to 
be exceeded unless the engine starts to overheat, which is a separate 

question altogether. Track and racing use, and also use in extremely 
hot conditions such as might be found in the Middle East or Western 
Australia, impose different conditions and much higher temperatures 
can result, so require different considerations regarding the choice 
of oil.

If, for example, you decided to use a 0W-20 oil to allow for easier 
cold starts, once the engine is warmed up to 82oC the oil thickness in 
the bearings will drop to 12cST and to somewhere between 5.6 and 
9.3cST at 100oC. At 82oC that is about 30% less than that required 
and at 100oC could be as much as 45% less than is required. If 
on the other hand if you switch to a 20W-50, you may not get the 
improvement you expect. The additional viscosity will cause shear 
heating and a viscosity reduction. Studies have shown that doubling 
the viscosity will cause a more than 10oC rise in oil temperature in 
the bearing with a resulting drop in viscosity. Instead of doubling the 
viscosity by using the 20W-50 oil, the increase would be around 
35% with increased viscous drag and resulting power loss. Another 
possible long term effect of the additional shearing is irreversible 
thinning due to a breakdown of the Viscosity Improver (VI) molecules.
Fitting an oil cooler to regulate the oil temperature can be of benefit 
but it can also work against you. The oil works at its best at the design 
temperature. An oil cooler to prevent the temperature increasing 
above that temperature will obviously keep its performance at that 
optimum level, but an unregulated cooler that cools the oil too much 
will work against you: the oil will take longer to warm up, and if it is 
kept too cool the viscosity will be too high - creating excess drag and 
instantaneous higher bearing temperatures with possibly reduced 

Source: with permission of KEW Engineering
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flow and reduced spray inside the pistons and in the upper parts of 
the engine. If you fit an oil cooler, a thermostat corresponding to the 
engine cooling thermostat is essential.

Multi-grade Oils and Synthetic Oils
One of the first multi-grade was the Duckhams Q5500, launched in 
1951 and it was rated as a SAE10W-30. It was a thin SAE 10W oil 
modified with Viscosity Improvers to make it behave like a thicker 
summer grade oil at higher temperatures. Other early multi-grade oils 
were of the 10W-30 range, later improvements took these to 10W-
40 and then to 20W-50. In 1963 BP Visco-Static was a 10W-30 oil, 
by 1966 BP Super Visco-Static had varied this to 10W-40. Mobiloil 
Special was rated at 10W-30, Shell Super Motor Oil at 10W-40, 
Castrol XL initially 10W-30 and 10W-40. With the launch of the Mini 
in 1959 came the 20W-50 oil grade for BMC/BL products to counter 
the particularly high levels of shearing experienced in engines where 
the same oil was used for both engine and gearbox.

The Viscosity Improvers are basically coiled molecules that shorten 
when cold and lengthen when hot. When short, rather like antifreeze, 
they interfere with the hydrocarbon molecules of the oil lining 
themselves up and so prevent the oil reaching its natural thickness 
as is cools; when hot they expand and the longer hot molecules help 
to stick the oil together and prevent it from getting too ‘loose’ or too 
thin. The farther the temperature range, for example with a 10W-40 
or a 20W-50, then the more Viscosity Improver additives are used. 
This is both good and bad.

The good is that these multi-grade oils deliver a great service in that 
we can have a relatively thin oil for cold starting to deliver a more 
instantaneous flow to critical parts and at the same time a reasonably 
thick oil for normal running. However, these additives do shear back 
in high heat or during high shear force operation, and then break 
down and lose some of their performance resulting in, for example, 
a 10W-30 oil easily becoming a 10W-20 or even worse a 10W-
10 oil. The more additives the worse the problem, which is why 
manufacturers are now steering car owners away from oils loaded 
with additives like the 10W-40 and 20W-50 viscosities.

Viscosity Index
The Viscosity Index is a value that represents the change of viscosity 
with temperature. The higher the index the more stable will be the oil. 
In other words, the less change in viscosity (thinning and thickening), 
the higher the index will be. High numbers good, low numbers bad. 

Oils are made from different types of base stocks that are classified 
into 5 distinct groups. Groups 1, 2 and 3 are mineral petroleum-
based oils and usually have an index of less than 140, as they 
tend to thicken more at the colder temperatures. Groups 4 and 5 
are fully synthetic oils (only group 4 are used for motor oils), and 
due to their manufacture have viscosity indexes of more than 150. 
Because they have been manufactured from uniform molecules with 
no paraffin, they make no use of Viscosity Improver additives but are 
still able to pass the multi-grade viscosity tests as a straight weight!  
So, by contrast, a 10W-40 mineral based oil is a thin SAE 10 oil with 
Viscosity Improvers that make it seem like a SAE 40 oil when hot,  
a synthetic oil of the same multi-grade i.e. a 10W-40 is an SAE 
40 oil that behaves like a SAE 10 oil when cold. Quite the reverse 
concept!

What is the right oil to use?
As with many issues with the engine there is no easy answer to 
this question. Fully synthetic oils are undoubtedly the best oils to 
use. They have superior lubricating capabilities, they are stronger, 
they have better chemical and shear stability; they are less likely 
to suffer from sludge problems. They are thinner when cold and 
will pump and flow more easily on engine start-up. Do not use a 
thicker oil than is recommended in your handbook unless you have 
a worn engine, it doesn’t provide any more benefit and may in fact 
be worse. Check the actual viscosity ratings for the oil as published 
by the oil manufacturer. It is patently incorrect, as is often stated, 
that a 0W-40 is too thin when compared to a 10W-40. How is it too 
thin? Remember, if the recommendation for your engine was for an  
xxW-40 oil then it wants an oil approximately the thickness in the 
100oC column. When you are starting from cold all the oils are 
too thick, even the 0W or 5W rated oils are too thick, but are less 
thick that a 10W, and much less than a 20W rated oil. At normal 
temperature all the xxW-40 oils range from a thickness of 13.1 to 
14.4 with the Mobil 1 ESP and Castrol Edge giving the best cold 
start performance.

Do not only go by the gradings on the bottle. Look up the datasheets 
published by the manufacturer where they are available to make a 
proper comparison. For example, Mobil 1 5W-30 (fully synthetic) 
has almost exactly the same performance as Shell Helix Ultra 5W-40, 
also fully synthetic. The Mobil 1 has a viscosity of 12.1cSt at 100oC, 
almost at the top end of the allowable range for SAE 30 grading, 
the Shell Helix Ultra has a viscosity of 13.1cST at 100oC, almost 
at the bottom of the allowable range for SAE 40 grading. At 40oC 
the viscosities are 72cSt and 79cSt respectively and the viscosity 
indexes are 164 and 168. In practice these 2 oils are near enough 
identical yet a first glance on the SAE ratings they are quite different. 
There is a bigger difference between Mobil 1 5W-30 and Castrol GTX 
5W-30 which have the same grading than there is between the Mobil 
and the Shell which have different gradings.

Are there any drawbacks to the synthetics oil? Yes, there are. 
Synthetic oils are made from various chemicals including Esters which 
is where life starts to get really complex. For each litre of petrol that is 
consumed a litre of water is produced in the engine. Most of this will 
exit through the exhaust but a certain amount can end up in the oil 
and under certain conditions the esters in the synthetic oil can react 
with that water leading to sticky deposits, particularly in the piston 
rings. Low use cars where the engine rarely has a chance to get fully 
warmed up to evaporate that water from the oil, would generally not 
benefit from the use of synthetic oils. Provided you give the car a 
good run to get the oil thoroughly warmed through to evaporate that 
water, this side effect should not be a problem. Light users using their 
cars for short runs are probably better to use a good semi-synthetic 
oil such as the Castrol Magnatec 10W-40 or the Mobil Super 3000 
X1 5W-40 and change it annually.

For engines where there is excessive wear in the bearings the Millers 
Classic 15W-50 Synthetic or even better the Castrol Edge 10W-60 
or Mobil 1 Extended Life 10W-60 will give the best of both worlds, a 
relatively high operating temperature viscosity combined with better 
flow properties when cold and in engines like these, it is the flow 
properties when cold that are probably the most important to have to 
minimise wear on start-up.
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We often hear that Classic engines were designed for mineral oils. This 
is something of a myth: they weren’t designed for mineral oils. They 
were designed at the time when mineral oils were all that was generally 
available. They were designed to run on grades of oils as specified in 
your handbooks. The marketing and advertising messages of today 
would have you believe this to be the case, they want to sell more of 
their mineral oil product! It is often said that manufacturing tolerances 
were not so tight when classic car engines were made, and therefore 
need a mineral oil. This again is a myth, a wider clearance does not 
require a mineral oil; they need an oil of the appropriate viscosity 
rating. Do not confuse tolerances with clearances. The manufacturing 
tolerance represents the range of clearances that would be acceptable. 
Tolerances have reduced, which produces a more consistent product 
instead of one where the size varied slightly. Reducing the manufacturing 
tolerance does not reduce the clearance, it just reduces the variation 
of clearances. Any item outside the tolerance and therefore too large 
or too small a clearance would have been rejected. Modern techniques 
and precision mean that far fewer components are rejected because 
they are outside the specified range of clearances. Crankshaft main 
bearing clearances have been consistent at least from the ‘50s right 
through to the end of the century. Engine designers used engineering 
principles in the calculation specifically of bearing sizes and bearing 
clearances, and required an oil to meet those principles. The thickness 

of the oil at the operating temperature is what you have to bear in mind. 
All engines can benefit from the use of more modern synthetic oils. Be 
aware that semi-synthetics are a blend of synthetic oil and mineral oils. 
Usually only about 30% of the content might be synthetic, the rest 
will be mineral oils. Because they are based on mineral oils they will 
make use of Viscosity Improvers. The blend of synthetic oil will improve 
the low temperature performance over a pure mineral oil of equivalent 
grading.

If your vehicle original specification was for a 10W-30 oil, the use 
of a 0W-30 oil will give similar oil viscosity at operating temperature 
but allow for superior lubrication on start and warm up, but note from 
the Oil Viscosities chart, there is quite a variation in 30 grade oils. 
Many older cars were made before the development of the 0W or 5W 
ratings but can greatly benefit from their use. If you find the pressure 
readings too low, select a slightly higher viscosity oil but bear in 
mind that higher viscosity can lead to higher bearing temperatures 
and a countering viscosity reduction. Using the correct grade assures 
superior lubrication until the engine is warmed up.

Chris Reed 

Oil Grade Oil Type Viscosity at 40oC Viscosity at 100oC Viscosity Index

5W-30 30 Castrol Magnatec A1 Synthetic 54 9.6 164

5W-30 Mobil Super 3000 X1 Synthetic 53 9.8 N/A

5W-30 Castrol Magnatec A3/B4 Synthetic 65.75 11.43 169

5W-30 Shell Helix Ultra Extra Synthetic 67.9 11.8 170

5W-30 Mobil 1 ESP Synthetic 72.8 12.1 164

0W-30 Castrol Edge Synthetic 71 12.3 170

5W-40 Shell Helix Ultra Synthetic 79.1 13.1 168

5W-40 Castrol Edge Synthetic 81 13.4 169

0W-40 Castrol Edge A3/B4 Synthetic 79 13.5 169

0W-40 Mobil 1 ESP Synthetic 75 13.5 185

15W-40 Shell Helix HX5 Mineral 105.4 13.9 132

5W-40 Mobil Super 3000 X1 Semi-Synthetic 84 14 N/A

10W-40 Castrol Magnatec Semi-Synthetic 96 14.3 155

15W-40 Castrol Magnatec Semi-Synthetic 110 14.36 N/A

10W-40 Shell Helix HX7 Semi-Synthetic 96.31 14.37 154

10W-40 Mobil Super 2000 X1 Semi-Synthetic 97 14.4 N/A

10W-40 Castrol Magnatec A3/B4 Semi-Synthetic 95.3 14.4 N/A

15W-40 Mobil Super 1000 X1 Mineral 107 14.4 N/A

20W-50 Halfords Classic Mineral 150 17.5 120

20W-50 Comma Classic Mineral 160 17.9 120

15W-50 Millers Classic Synthetic 128 18.9 166

10W-60 Castrol Edge Synthetic 160 22.7 173

10W-60 Mobil 1 Extended Life Synthetic 152.7 22.7 178

Illustrative Sample Oil Viscosities ordered by Viscosity at 100oC
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Jen Tug wiring diagram
The wiring diagram shown below was omitted form Hans Kamp’s original article re Jensen’s wartime production in #234 due 
to space reasons. Here it is now for those who would like to see it properly.
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As time went by these horns went down-market, and were fitted to 
just about every British car in from the 1950s onwards. There are 
many variations in Windtone horn design and construction. As time 
went by their materials and construction became increasingly cheaper. 
However, all Windtones work on the same principle.

The 1938 Lucas catalogue states “The note is produced by the 
excitation of a column of air, just as in a concert instrument - the 
pitch and character of the sound of the instrument is decided by the 
correct acoustic shape and scientifically determined dimensions of 
the trumpet. For these reasons the note cannot vary”. The “column 
of excited air” is produced by a vibrating diaphragm actuated by a 
powerful electromagnet.

Windtone horns live a neglected life, out of sight and out of mind, until 
they fail. There are three potential problem areas - the horn mounting 
points, wiring and earth connections, and the horn internals

Horn mounting points
My Lucas catalogue has a full page of Windtone mounting brackets. 
These vary from elegant laminated spring steel mounts to solid 
agricultural looking lumps of steel. They are all designed to absorb 
the considerable vibration produced by the horns. Poorly mounted 
horns can produce off sounds and vibration in the structure of the car, 
so check that the horns are solidly mounted.

Wiring and earth connections
Interceptor horns are wired through relays. The low power side of the 
relay is earthed through the horn button, this pulls in the relay making 
a high power connection feeding power to the horn electromagnet 
and then to earth, completing the horn circuit.

First check the fuses are intact and that the fuse holder terminals 
are tight and clean before moving on to check the power wiring. 
The horns use a great deal of power, so it’s no use pushing the horn 

The boys’ wonder book 
of windtone horns

Noisemakers

A pair of original Lucas Windtone horns

Windtone horns, developed by Lucas in the 1930s, were originally fitted to high end motor cars. Two separate horns 
were used - a high and a low note - as Lucas said, “To give a Pleasing Harmonious Chord which remains constant 

under all conditions”.
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button and using a multimeter to confirm there is power at the inlet 
connection to the horn and to earth. You need a hefty load to replace 
the horn when checking out the capacity of the wiring.

I disconnected the horn and used an old headlight wired across the 
horn power feed, first directly to earth and then as a connection 
between the power feed and the horn’s earth wire. This shows 
whether both the power feed to the horn and the wire connecting the 
ground terminal on the horn to ground are OK.

The ground connection to the car is often poor. Cleaning this 
connection often solves horn problems. If the power circuit and 
ground connection are sound the horn itself is faulty.

If the fuses are OK and there is no power to the horns then you need 
to work back through the horn circuits to find the problem. The most 
likely problem areas are the connections on the relays which often 
need to be cleaned, or the relays themselves.

Horn internals
If the horns have to be worked on, remove them from the car and 
work on them in comfort in the garage. Work on one horn at a 
time, keeping the other horn as a reference. Mount the horn in the 
vice, bring in the battery and some heavy wire to connect power 
to the horns.

The “column of excited air‘’ is produced by a vibrating metal diaphragm 
which is moved upwards by a hefty electromagnet energised by a 
make and break switch in the horn’s internal wiring. The electromagnet 
attracts the diaphragm. The diaphragm in turn moves a rod which 
opens the make and break switch contacts, cutting off power to the 
electromagnet. The diaphragm then returns to its rest position, the 
rod drops, and the switch contacts close, powering the solenoid and 
flexing the diaphragm. The diaphragm, electromagnet and the make 
and break switch must all be in good condition, so remove the horn’s 
top cover and look inside.

Windtone horns generate a great deal of heat in operation. I found 
out the hard way that it’s not a good idea to use penetrating oil or 
flammable solvents to clean up the horn internals. Spray cans of brake 
cleaner, and computer cleaner “air” are a much safer bet.

Diaphragm
The diaphragm is solidly fixed to the bottom trumpet section by 
either rivets or 2 BA nuts and bolts, depending on Joe Lucas’s cost 
accountant’s whims. Clean off the top face of the diaphragm using an 
airline or a spray can of air. DO NOT separate these two components 
‘to see what’s inside’ - you may have to replace loose rivets or nuts 
and bolts , or even strip the horn if the diaphragm is cracked or rusted 
out. If you separate the diaphragm be careful not to damage the thin 
rubber gasket. 

Electromagnet
It’s easy to check the electromagnet’s heavy wiring using a 
multimeter across the inlet and outlet terminals. If the diaphragm and 
electromagnet coil are OK, the problem lies with the make and break 
switch. Many horn problems result from unhappy attempts to tune the 
horn by ‘adjusting’ the switch.

Continues overleaf...
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  1) Spring locking plate
  2) Connector from coil
  3) Supply terminal connectors
  4) Resistance block
  5) Magnet bridge
  6) Diaphragm clamping nut
  7) Armature lock nut
  8) Diaphragm
  9) Fibre washer
10) Armature
11) Base plate assembly
12) Fixed contact
13) Push rod
14) Cover supporting strap
15) Contact spring

Windtone horn exploded diagram
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•	Free	Planning	
Application 
(Conditions Apply)

Make and break switch
This a typically Lucas, Rube Goldberg- inspired confection. The contacts 
are often misaligned, loose, dirty and burned, they should be tightly 
screwed down, aligned and clean. It’s possible to align the contacts by 
fiddling with the tiny screws holding them in place and clean them in 
situ with 600 wet and dry moistened with brake cleaner. If this doesn’t 
work you will have to strip the contacts out and either polish them on an 
oil stone or replace them. I have found NOS Windtone contacts on eBay.

Be warned the switch is a glorious mix of tiny BA screws and bits 
of mica, Tufnol, (?) insulation and springy metal. This is why you 
should repair one horn at a time, you have an unmolested model 
for reference if things go pear shaped! If you have to strip out the 
contacts take digital pictures at each stage, and lay out the parts in 
sequence. Stripping out the switch will let you clean up the actuating 
rod buried in the horn internals. It’s worthwhile pulling out the rod and 
polishing it with chrome cleaner, and then flushing the recess it lives 
in at the diaphragm. The objective is to have the rod move cleanly. Do 
not be tempted to help it along with any sort of lubricant.

By now you should have confirmed that:
• The diaphragm is in good condition and is solidly attached to the 

trumpet base of the horn 
• The electromagnet’s windings are in good shape 
• The actuating rod is clean and moves feely 
• The contacts are polished and centered
• The switch is properly installed and bolted firmly into place.

The last job is to set the make and break contacts. You will need: a 
multimeter, a pair of very thin 3BA open ended wrenches [I had to 
grind down the faces of two old wrenches to make suitable tools] and 
a great deal of patience.

The horn depends on the make and break switch operating cleanly, 
snapping decisively between open and closed. If it is maladjusted 
there will be either a dead silence or a “mad MIG welder display“ of 
arcing.

The contacts must be adjusted so that the switch is just closed with 
no power at the horn. Use the multimeter to adjust the points so that 
they just break, then turn the adjuster half a turn so that the contacts 
are fully closed. Use the lock nut to lock the adjuster screw in place.
Test the horn on the bench using heavy wiring before putting it back 
on the car.

Patrick Hiron
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Interceptor Mk III front 
quarter light window:

 removal and replacement

Glazing

Dismantling procedure
Firstly you have to remove the door cards to get access to the inner 
guts of the door. Then, locate the bolts that secure the chrome frame 
in the door, and remove them. There are fixings at both bottom ends, 
and at the top of the door. The top bolts will have shims/spacers 
behind them, which WILL fall out into the bottom of the door... If you 
can see which goes where before undoing them, .more the better, as 
it means a bit less time playing with what goes where when re-fitting. 
At this point you can extract the chrome frame from the door itself.

And you’re not even halfway there yet!
I’d suggest using something soft/squidgy (like an old sofa cushion 
or something similar) to lay the whole chrome frame down to work 

on at this point. Liberally spray penetrating oil into all the small screw 
fixing points and leave it to work its magic. The 1/4 lights are framed 
in, and so the horizontal and vertical chrome bits are held to the main 
outer frame by little countersunk screws (that WILL be rusty).

I can’t remember exactly, but the top screws (that hold the vertical 
frame) are under the lip seal (that runs around the whole outer), and 
the lower end screws into the horizontal section. The two plates that 
the screws go into will more than likely be rusted in, and require an 
impact screwdriver to get out! You will have to prise the window 
channel rubber out of the frame section to get to the lower screws 
as they are under it.

From a JOC Forum article kindly suggested by Zac Marshall

Stripped down window frame 
ready for seal replacement
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The horizontal is held between the vertical piece (explained above) 
and the outer frame. Again, using those small countersunk screws, 
and again, they WILL be rusty.

So, hopefully at this point you have everything apart. This is shown in 
the photo – there should be the outer, vertical and horizontal frame 
bits, 2 screw plates and the 1/4 light.

Cut the 1/4 light out as you`ll be replacing the seals, and clean it up 
so that the edges of the glass are free of crud, dirt, paint, sealant etc. 
to make it easier to slip into place later on.

Replacement Procedure - Seals
Now cut the replacement seals to length and to whatever angle you 
need to get it to fit. The vertical section is easy-ish as the top is 45 
degrees in order to butt up with the other seal that runs around the 
inside of the outer frame (make sense?) The lower part is harder as it 
butts up against the lower seal which is actually a different seal/profile.

Make sure you cut the seals a little bit longer than needed as you can 
always trim them back, but you can’t add material once you cut if off...

Also, wherever possible, push as MUCH seal into the channel as 
possible, as over time the seal will shrink a little. If you stretch the 
seal in the channel and then cut to length, a few months later it will 
be too short and there will be a gap.

Finally on seals, the top section is a pain. There is a 20mm horizontal 
section before it heads down the frame and it’s tricky to get it to sit 
right. I cut the back of the seal to get it to bend the 30 degree or 
so to get it to fit correctly; even then.it needed a prod and a poke to 
get it to sit right. To make matters worse, the vertical section uses a 
‘hook’ to hold the screw that has to sit behind this seal (difficult to 
describe). So you`ll no doubt fit the seal, get it all to sit correct, then 
fit the vertical section and mess it all up...curse...drink beer and do it 
again... a few times!

Refitting the glass
Refitting the glass is a PITA. Your choice of lubricant to help the glass 
slide into place... but (and don’t laugh) - I use ‘personal lubricant’ 
as it’s water-based and washes away with no residual. Washing up 
liquids etc. all contain salt and other stuff to remove grease from your 
dishes, and so I wouldn’t like to say if it damages rubber parts over 
time if it’s not washed off.

If you can, find a plastic pry bar/spatula/prise tool (off eBay to fix 
phones etc.) as it’s handy to slip under the seal once it’s in place. 
Start by fitting the 1/4 light glass into the outer frame first, then slide 
the vertical up.

Get the glass into the top sections first, and as mentioned above, 
getting that top angle/seal/fitting the vertical is tricky. Work your way 
down the vertical section with the plastic pry tool, prising the seal lip 
over the glass: all the time pushing the glass into the outer seal (as it 
will pop out at the top meaning you have to start over again). If you 
can, fit one of the upper screws loosely for the vertical frame section 
as it holds the top shape whilst forcing the glass in at the bottom. 
You will need to push/pull the glass and frame to make sure that as 
you get one section in, another section doesn’t pop out of the seal.

Oh, and no doubt by this point your hands will be covered in lube, 
making everything slippery and harder to handle. Finally, get the 
horizontal frame section into place using the same technique (force 
the glass up whilst prising the seal over the bottom of the glass). 
Screw it all up, and voila! One down, one to go...

Refitting the frame and finishing off
Refit the frame to the door, make sure the frame is correctly adjusted 
so that the frame sits correctly and not away from, or too close to, 
the door. You might have to play with the shims in the door and the 
lower bolt positions to get the window to go up and down correctly, 
and the frame to sit right.

Finally, I found some black gutter silicone to neaten up the joints, 
corner sections etc., where no matter what, I just couldn’t get it to 
sit right. Smear a little on the end of your finger and use it to put a 
little silicone into the corners, and smooth the joint over and it looks 
much better.

Andrew P
Perth, Western Australia - Interceptor Mk III #128 4312

TORQUE MAGAZINE NEEDS YOU!
To make Torque magazine what it is we rely heavily on content contributed by you,  the 
members of the Jensen Owner’s Club. Next time you are carrying out any maintenance 
on your Jensen, please consider taking some pictures and writing up the process -   
it is sure to be of great help to others, and any material will be greatly appreciated.

Please send your contributions to editor@joc.org.uk
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Aluminium Radiator
£525.00

CT5597AL (II & III)
CT5924AL (III)

Inner Sill
£204.75

CT203 RH & CT204 LH

FF Grille Badge
£69.45
 27083

Lower Ball Joint
£165.00
26110C

Fuel Filler Cap
£47.50
90421 

Front Lower Valance
£237.91

71685

Lower Rear Valance Outer
£188.69

52120

 Fuel Filler Flap (II & III)
£38.81
 73791

 Fuel Filler Bowl Assy
£238.21
 CT6181

Rear  Lower Valance Inner
£186.02

76352

Door Skin
£161.62

52106 RH & 52107 LH

Rear 1/4 Wing
£598.85

76392 RH & 76393 LH

Front Wing Repair Panel
£237.91

52096 RH & 52097 LH

Half Louvered Bonnet
£902.38

76625

Plain Bonnet
£853.22

73105

Inner Rear Arch
£471.29 71661RH
£597.89 71662 LH

Rear Arch Repair
£ 222.47

52168 RH  & 52169 LH

SP Bonnet
£1041.85

75856

Front Wing Corner Repair
£77.96

26915/R & 26916/R

New Brake Master
£124.95

93056

Ferguson 4x4 Data Plate
£24.50

FF/3

Heater Matrix
£145.00
CT4042

Rear Tailgate Springs
£19.95 (EACH)

70109

Jensen New Products

Interceptor Panels

Tel: +44 (024) 76386903E-mail: info@martinrobey.co.uk

LATEST JENSEN PARTS Pool Road
Camphill Industrial Estate

Nuneaton
Warwickshire

CV10 9AE, England

All Prices Subject To V.A.T

www.martinrobey.com
The official Jensen Parts
and Service Department

FF

CV8

INTINTJH FF

LH CT8168
RH CT8169

£37.09

RH LHD CT3887*
LH RHD CT3888*
RH RHD CT4356#
LH LHD CT4357#

# £56.25
* £42.09

LH CT2721
RH CT2720

£57.86

LH CT2286
RH CT2285

£59.90

Floor Panels

FF FFJHINT


