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CHAirman’s Chatter
Hi All
I like you are hoping that our country will manage to
get over the Covid crisis and that we can soon return to a
new 'normal'.
As most of you will know by now, 2021 was the worst
year for the France family that I can remember.
In January my older brother's wife Joan died with

Covid and last July my own wife Anne passed away
too.
I thank you all for the kind wishes, friendship and
support you've bestowed upon me over the last few
months.
Anne loved the Club and the many events we
attended together.

FRONT COVER:

Top:
4.0l 1957 General Motors Corporation 100 Pickup
Bottom: 5.0l 1957 Chevrolet Bel Air, both on display at the ‘Brass Monkeys’ New Year’s Day
show at The Junction Inn, Rainford, 1st January, 2022.

REAR COVER:
6.8l 2007 MAN HX 4x4 support vehicle - just one of many that turned out for the ‘Brass Monkeys’
New Year’s Day show at The Junction Inn, Rainford, 1st January, 2022
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Next Club night: (subject to health guidelines) 8th March 2022
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She wanted me to still be a part of it too and that is my
reason for continuing to be your Chairman.
I wholeheartedly thank the Club committee, who have
continued to keep focused and run the Club during my
absence, getting things moving again after the Club's
period of inactivity.
Kenny has been at the helm as Vice Chairman, as well
as liaising with his many contacts, to
secure some events for you to
attend in the future.
The other committee members
have all played their part in getting
North West Casual Classics back at
the forefront of Classic Vehicle
prominence in our area.
Steve tells me that we have many
new members who have joined the
Club to swell our ranks, which helps
the 'North West's leading Classic
Vehicle Club' retain its number one
spot in the Northern Classic scene.
There will be much to discuss in
months ahead, fuels E5/E10 and the
Manchester Clean Air Zone,
confusion over the latter will be
resolved soon I hope.
Regarding petrol, I have continued
to use E5 Super Unleaded for all my
cars, although I'm reliably informed
the Volvo can run on E10.
This is, of course, assuming that
all replacement fuel-related parts
are Volvo approved.
The Stag and Austin are definitely
E5 consumers only.
The Austin, I have used/exercised infrequently over
the last 18 months, but not so the Stag.
On returning to awaken it from its slumbers I noticed
the fuel filter was inhabited with wax!
This is something that happens to modern petrol
when a small amount of it is left to 'stagnate'.
I changed the filter but the engine refused to run for
any decent amount of time.
Joe (our Editor) came around to help with diagnosis
and many things have been replaced but with no avail. I
have come to the conclusion that due to the small
amount of fuel left in the tank that it too, has the same
wax problem. I have replenished the tank to
approximately half full and am hoping any remaining
wax will dissolve. It appears to be playing ball at the mo,
here's hoping.
In early December the Austin 16 was pressed into
service as mode of transport for Father Christmas.
As many members will know I have been Santa's stunt
man in the village of Worsley for around 18 years, but
due to the then Covid regulations, my usual program
would have to change.
Of course, on a personal note, it was always going to
be very difficult for me without Anne, as she always took
an active part in proceedings but I know that she would
want me to still be there for everyone.
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Santa arrived on a narrowboat and was greeted by
what turned out to be around 2,000 smiling faces.
It was a joyous occasion with many, many children
wanting their picture taken with Father Christmas.
At the end of a very successful evening, Kenny drove
me away in the Austin, resplendent with its ribbons,
bows and flashing interior lights.

That was a good day!

I offer my Best Wishes to you all for a better 2022
Cheers,
Nigel
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DISCLAIMER
Any views or opinions expressed in the NWCC newsletter do not necessarily represent those of
the Club, its officers or committee members. No responsibility can be accepted for inaccurate or
misleading information within this newsletter.
Please note: The Third Party Liability Insurance that the Club has taken out, only covers
members that have booked through the Club, when attending events. For other events attended
individually, please make sure that you are covered by your own insurance.
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Date
23-24/4
23/4
30/4
2/5
2/5
14-15/5
27-29/5
30/5
2-5/6
4-5/6
25-26/6
26/6
3/7
9/7
9-10/7
17/7
29-31/7
6/8
20-21/8
29/8
24-25/9

Upcoming events

Event
Venue
Sandbach Festival of Transport
Sandbach Town Centre
Ford Side Valve Owners Annual Meet Bottle and Glass pub, Rainford by-pass,. WA11 7QT
Phoenix Car Club Show
Clock Face Hotel, Clock Face
WA9 4QS
Culcheth Carnival
WA3 4EG
Gawsworth Classic Cheshire
Gawsworth Hall
SK11 9RN
Lancs Traction Engine Club Steam Rally Lancs Mining Museum, Higher Green, AstleyM29 7JB
Smallwood Vintage Rally
Near Love Lane Farm, Betchton, SandbachCW11 2TX
Young Timer Show
Gawsworth Hall
SK11 9RN
HRH Elizabeth Platinum Jubilee
Classic & Performance Car Spectacular Show, Tatton Park, Knutsford
WA16 6QN
Kelsall Steam and Vintage Event
Churches View Farm, Kelsall Road, Ashton CH3 8BH
Classic Car Show
RAF Burtonwood Heritage Museum
WA5 0YZ
Lydiate Classic Car and Bike Show
L31 4EQ
Crawford Village Gala
Crawford
WN8 4QE
Cheshire Steam Fair
Daresbury
WA4 4AS
Frodsham Motor Show and Vintage Fair, Fluin Lane, Frodsham
WA6 7QN.
Oulton Park Gold Cup
Newton Town Show
Mesnes Park, Newton-le-Willows
WA12 8BH
Passion For Power Tatton Park
Tatton Park, Knutsford
WA16 6QN
Prestatyn classic car show
High Street, Prestatyn
LL19 9BH
North West Vintage Rally
Victoria Park, Birchfield Road, Widnes WA8 7SX
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atomisation of fuel
from the simple to the complex

Last month I mentioned the early fuel-injected
vehicles from Gutbrod and Goliath.
These small vehicles were ‘test beds’ to enable
Bosch to develop the system, which was basically
a specially lubricated, high-pressure diesel directinjection pump, of the type that is governed by the
vacuum behind an intake throttle valve.

Progressing from the prototype test beds for
Gutbrod and Goliath, the 1954 Mercedes-Benz
W196 (above) Formula 1 car’s engine used

Bosch direct injection, also derived from the
systems used in wartime aircraft engines.
The W196 had ground-breaking performance,
and would set the benchmark for race engine
fuelling.

Following this racetrack success, the 1955
Mercedes-Benz 300SL (above), the famous ‘gull
wing’ model, became the first petrol-engined
passenger car built in volume that used direct
injection.

Bosch was not the only one
The successes of the fuel-injected Mercedes
cars, in both sports car racing and Formula One,
demonstrated the power advantages of fuel
injection, and other competing manufacturers
were forced to join the development.
This early Bosch system had a number of
drawbacks: it was very expensive; it operated at
very high pressures and was not very refined for
everyday use, so the search was on to produce a
better system.
Rather than using direct injection (as in diesel
engines) the next development would be to inject
the fuel into the inlet manifold, close to the inlet
valve, thus eliminating the need for high control
pressures, whilst also reducing the considerable
manufacturing costs.
General Motors’ Rochester Division's Ramjet
system (right), developed for the 1957 Corvette
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(overleaf) was an example of this evolution of a
different system.
At around the same time, Bosch introduced its
own, lower-pressure, mechanical system for a
flagship large saloon, the 1959 Mercedes Benz
220SE (overleaf), that differed from GM's system
by metering the fuel more accurately.

5

This lower-pressure Bosch system also
incorporated inputs from engine speed, air
temperature and pressure, thus enabling basic

fuel 'mapping' to take place.
The net result was an increase of 18% more
power and 8% better fuel economy over the twin
carburettor version of the car - the die was cast
and the system was very quickly fitted to the
entire Mercedes Benz line of top-of-the-range
vehicles!
This system was ‘emulated’ by other
manufacturers of the day, during the 1960's.
Most versions used relatively low pressure
manifold delivery systems, using air flow
metering, along with distribution, by mechanical
means.

In 1969 BL used a Lucas MkII mechanical
injection system for the TR-5 (below - the first
British car to employ fuel injection), the TR-6 and
Triumph 2.5PI saloon.

The highly sought-after BMW 2002tii (above
right) used the innovative combination of both a
turbocharger and Kugelfischer mechanical
injection to produce a world-beater, but, arriving,
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as it did, just before the 1973 Gulf War and
subsequent fuel shortages, a small, highperformance saloon was doomed to poor sales
figures, and only 1,672 of these ‘pocket rockets’
were built!
To buy one today you’ll pay a fortune
The '60's also marked the arrival, in the US, of
legislation that would set new limits on vehicle
emissions.
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Typical MFI system
Until this time, fuel injection had been used
essentially to improve power output, but now it

would have to be refined to help reduce vehicle
exhaust emissions, beginning in 1968.

control

how injection fuelling is controlled
Fuel injection systems allowed manufacturers
to control emissions without the need for costly
'emission control devices'.
Bosch retrospectively renamed the earlier
Jetronic system as D-Jetronic, to distinguish
between the two systems.
The purely mechanical Bosch K-Jetronic
system (shown below in Ford’s ubiquitous original

Bosch K-Jetronic in an XR3-i
February 2022

XR3-i) proved to be so reliable that it lasted for
over two decades, spanning its introduction in
1973 on the Porsche 911T, appearing on most
major manufacturer's products, and lasting until
1994 on Porsche's 911 Turbo 3.6!
All of these systems were simply using
injection as a better means of supplying the 'right
amount' of fuel to the engine.
They were, in control terms, 'open loop'
systems - they did not analyse the exhaust gases
to check whether the fuelling was being metered
correctly.
In order to 'measure' the amount of fuel
needed, such systems had 'sensors' to help
control the metering of fuel.
Usually an 'air flow' meter (often in the form of a
moveable plate in the induction tract) would
control the rate of fuel delivery, but a temperature
sensor could also 'assist' with a 'cold start' option
and another 'warm-up regulator' would lower the
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‘control pressure’ as the engine warmed up.
Experience led to the development of other
sub-systems to aid with 'economy' or extra
demand applications, and almost all of these
'control systems' adjusted the 'control pressure'
to the metering and distribution head.
If the car's injection system has a network of
semi-flexible pipes to injectors, from a distribution
manifold, then it's an MFI system.
All of these mechanical systems were classed

as 'open loop' control systems (see below).
Essentially, that means that no 'feedback' was
used to assist in controlling the amount of fuel
delivered.
Clearly, if a vehicle running such an ‘open loop’
system like this was not performing correctly,
there was no way for the system to detect this,
and therefore no means by which it could ‘selfcorrect’.

RPM
TPS
Cold start
Airflow

Engine Control
Unit (ECU)

Fuel
Injectors

Engine

Open Loop engine fuelling Control

Assistance from feedback
Evolution would see 'open loop' MFI systems
replaced with systems that could 'self-correct'.
These early mechanical fuel injection (MFI)
systems, whilst an improvement on carburettors,
were, quite honestly, still very inefficient.
More accurate control of the fuel delivery
system was now demanded, especially to meet
the ever more stringent emissions regulations,
and, to this end, electronic ‘closed loop’ control of
the injection system was developed (see below).
Sensors able to detect more parameters of the
fuel and air supplied to the engine, and, more
importantly, sensors that could also help analyse
the exhaust gases would be essential.
A 'controller' using a feedback loop would

therefore be better able to meter the fuel
correctly, and aim at fuelling close to the ideal
14.2:1 stoichiometric ratio of air to fuel.
The sensors needed by such a 'closed loop'
system would have to be able to monitor;
a) air density (by measuring ambient air
temperature and Mean [average, not 'pulsed']
Air Pressure) MAP,
b) rate of air flow.
From these measurements, the mass of air
(Oxygen) being delivered to the engine can be
calculated and an appropriate amount of fuel
could be delivered - this is the Mass Air Flow
(MAF)
c) engine temperature, which enables both
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Fuel
Injectors
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Oxygen
sensor
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Simplified Closed Loop system of engine Control
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cold starting mixture control, and also 'leans' the
mixture for a warm engine.
d) crankshaft position, therefore allowing the
injection timing to be 'optimised' (an engine
spinning faster will need the fuel delivery to occur
a little earlier in the cycle, to ensure air/fuel
mixture is sucked into the combustion chamber at
the correct time).
Some 'controllers' also control the ignition
timing, and the crank position sensor is essential
for this too, and, in conjunction with throttle
position information and that about the mass of air
being delivered, such controllers calculate the
exact ignition timing required for all situations.
e) throttle position sensor (TPS) (to
determine 'demand' the engine is making for fuel)
There is also (often) a switch on the throttle
position that cuts fuel supplied when the throttle is
closed, and sometimes one for a 'wide open
throttle' that delivers 'maximum fuel'.
f) probably the most important sensor for these
'closed loop' systems is the one that feeds back
information about how well the controller is doing
its job - this is the HEGA (Hot Exhaust Gas

Analyser), often known as the Lambda (λ), or
Oxygen (O2) sensor (shown top right).
The correct functioning of this sensor is
essential to the fuelling control process, and
ensures that engine control unit (ECU) is provided
with all the information it needs to regulate fuel
correctly.

If there are two Lambda (λ) sensors (per
exhaust pipe), then the second one(s) after the
catalyst(s) feeds back a signal about how well
the catalytic converter(s) is(are) doing the job of
'cleaning' the emissions.
With the arrival of Catalysts, combustion must
be close to the ideal stochiometric ratio of 14.7:1,
otherwise the catalyst won't work correctly.
In order to obtain this narrow target ratio, the
HEGA, or O2, sensor is placed in the exhaust
system to feed back information about the
composition of the exhaust gases to the ECU in a
'closed loop' control system, enabling the ECU to
meter the fuel supply well enough for the catalyst
to function properly.
'Timed' injection systems proved to be superior
to constant pressure systems, where on the
engine cycle the injectors would open and close,
and then also control the fuel delivery precisely.
Most of these systems still required expensive
components though, to pressurise and meter the
fuel - an even better system was needed.

Evolving electronics
ground-breaking developments

Upcoming improvements in electronics
technology, especially the development of the
solid-state transistor, would herald the
introduction of electronic fuel injection, where far
more control would be possible.
Bucking the trend of the '50's development of
mechanical injection systems, the innovative US
Bendix Corporation explored the recently
developed electronic transistor for use in
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vehicles.
Bendix investigated the route of operating
electrically-switched, solenoid-opened, fuel
injectors, coupled with the electronic (rather than
mechanical) measurement of air flow and
temperature, in order to meter the fuel supply
more accurately, and at lower pressures; 1.3 bar
(about 20psi), meaning that components would
be less expensive to produce.
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This was known as the Bendix Electrojector
system (above).
Most petrol EFI systems inject fuel into the inlet
tract, close to the inlet valve, and therefore do not
need the high pressures that modern 'direct
injection' (diesel) systems use, which must
overcome the high pressures within the
combustion chamber in order to inject the fuel
directly into the combustion chamber during
compression.
The Bendix Electrojector system arrived in
1957, and used a second rotor arm in the
distributor to trigger the injector solenoids.
The remarkable aspect of the Bendix system
was the way in which it metered the fuel supplied
to the engine.
This was done via 'hard wired' electronics to
'modulate' (vary the length of) the injector
opening, by varying the electronic signals, or the
‘pulse width'.
Considering that this was the 1950's, and digital
electronics had yet to arrive on the scene, this
was a remarkable achievement, and all done with
'hard wiring'!
Additional 'circuits' attended to other inputs
adding to the metering wizardry - in all, a truly
remarkable product for its day, and many of
Bendix's ideas are still to be found on modern
injection systems!
The 1957 AMC Rambler Rebel (above right)
was the first vehicle to be offered with the Bendix
system as an option, and by 1958, American
Motors had worked out some of the glitches with

10

the Bendix Electrojector system and Chrysler
opted to offer electronic fuel injection on the
Chrysler 300D, de Soto Adventurer, Dodge
Custom Royal Lancer and the flamboyantly ‘big
winged’ Plymouth Fury.

Chrysler 300D

de Soto Adventurer

Dodge Custom Royal Lancer
These are considered to be the first production
electronic fuel injection automobiles.
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Plymouth Fury
Sadly for the very sophisticated Bendix system,
the electronic components of the day were simply
not up to the rigours of vehicle applications, and
the cars supplied with the Bendix Electrojector
fuel injection systems proved to be very
unreliable, with most of the vehicles being
retrofitted with carburettors - by dealers, and free
of charge to disappointed customers!
Very sadly, for such an innovative and groundbreaking system, not many more than fifty cars
were ever fitted with it.
The unreliability of the Electrojector system
stemmed from the manufacturers' unwillingness
to invest in top quality electronic components,
negligible ‘real world’ testing and also a failure to

seal the control unit effectively from the
elements! Very basic failings that could have
been rectified, or even eliminated during a proper
test and development programme.
For the next decade, the evolution of electronic
fuel injection was hampered by the limitations of
the components available to designers and
constructors within the electronics industry.
Bendix Electrojector was incredibly advanced
for its time; sadly the components of the day had
not been developed for the automotive field, and
were simply just unsuitable for use in automotive
applications, probably leading to electronic
fuelling to become unfairly ridiculed within the
industry, especially in the US.
However, in Europe, Bosch was very keen to
use electronic control as an improvement over
their open-loop mechanical systems, for which
the arrival of ever-more stringent emission
regulations marked the death knell.
Bosch desperately needed a better, futureproof system. More next time!

Thank you

HoneyRose
Foundation
Just a note as we lose (hopefully?) two of our long-established members as they journey to a new life
north of Hadrian’s Wall.
Sue and Barrie are off to Caledonian delights, and we’ll miss them being around.
Sue mentioned at the post-Christmas meal, that, in the time she’s been devoting her time and energy
to fund-raising for Mary’s Meals, with the help of NWCC members and others, she’s raised nearly
£10,000 for this most worthwhile charity and congratulates members for their efforts and generosity.
Ed.
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