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Abstract

I was distracted from a career as an engineer, but not as a manufacturer. I could not help
but compare how farmers and their farm workers, in the Suffolk village where I was born,
collaborated in hard work with the poor management, lousy productivity and working
relations of the shipyard where I trained. There were numerous strikes, sabotage and

demarcation disputes between unions, but excellent craft skills in the shipyard. I sought

answers to the demise of UK manufacturing in other industries and countries.

In this article I:

1. describe the avoidable collapse of UK manufacturing.

Dick Philbrick

trace, from personal experience, the silent death of Europe’s then largest mobile crane

maker.

3. describe commercial lessons learned in starting an engineering company.
4. explain how many of the technical mistakes we made in the start-up might have been

avoided.

5. argue the case for how we can achieve collaborative working.

20th Century Collapse in UK
Manufacturing And Its Consequences

Peter Drucker, the management guru, argued that British
manufacturing could have remained great after WW2. He
believed the UK had a strong position in anti-biotics, jet
engines, body scanners, even computers were a British
invention, and we still had our traditional industries like
shipbuilding and vehicle manufacture. This optimism was
undone by ‘short termism, industrial disputes, a wildly
fluctuating currency; all a dreadful climate for serious
manufacturing.

The 1970’ was an unhappy period throughout British
industry as the post WW?2 consensus broke down and the
easy flow of orders ceased. UK shipyards were overwhelmed
with orders after 1945, building half the world’s merchant

ships, and simply continued with ‘craft based’” methods
while other countries invested' in new methods that
produced a 40% productivity advantage by the 1970%. Of
246 all-welded ships built in the world, above a certain size,
between 1946-49, only 7 were made in the UK. Japan had
overtaken the UK in shipbuilding by 1956. A UK industrial
crisis was brewing.

399,000 of the 523,000 cars made in the UK in 1950 were
sold abroad which amounted to half of all cars exported
worldwide. Competition was limited then. The car industry
was blighted with unattractive and unreliable designs and
poor industrial relations with many working days lost.

Younger readers may find the level of industrial strife
of the 1970 hard to envisage. Derek Robinson, known to
the press as Red Robbo, was union convenor at the Oxford
Cowley car plant that was then BL (British Leyland, now
BMW producing the Mini). His despairing sentence in one

1 Weldon D (2022) 200 Years of Muddling Through: The surprising story of Britain's economy from boom to bust and back again, Abacus




interview, “But that is what we had to make, (referring to the
unsuccessful Morris Marina, Allegro etc) neatly encapsulates
so much that was wrong with the management of British
industry. Robinson claimed, “workers, were progressively
demoralised by knowing that the cars that they were producing
were mostly wrong for the market and often sub-standard.
Worse, we also knew that in the opinion of management, our
views would be worthless and never be listened to?

The placing of an MI5 mole in the BL factory’s Trade
Union committee, illustrates the serious concern of some
in government.

We have to make stuff and we have to export it, if we
are to achieve a balance of trade. In the 1970’ we faced
the strongest international competition since the start of
the industrial revolution and had lost our captive markets
in the colonies. It was thought by some politicians that
we could live off our service sector, while employment in
manufacturing declined, as it had in agriculture (now 1% of
employment). There is another consequence of this decline,
which is only now being fully understood. Manufacturing
provides a band of skilled and well-paid jobs, that cannot
so easily exist in the service sector. Germany has three
times the numbers employed in manufacturing as the UK.
The result is a less stable economy and greater inequality
in UK society. We have many on low and high incomes
compared to other developed countries, but many fewer
with middle incomes, as manufacturing has shrunk.

CONTRACTOR TO HER MAJESTY'S GOVERNMENT.

.
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German industry, with its miraculous recovery after
WW2, was often cited as a great example that we could
learn from. I went to Germany with the pretentious aims,
for a 23 year old, to learn the language and experience how
they managed their companies, while taking any low-grade
job I could get. Germany has a system of ‘Mitbestimmung’
(‘Codeterminatior’) in their larger companies, whereby
trade unions sit on company Boards and are directly
exposed to issues affecting the business. I met nobody in
Germany in 1974 who was aware of the system and with
the impetuousness of youth, concluded that imposing
changes in UK. like ‘Mitbestimmung’” would not foster the
collaboration we desperately need. I still believe we need
something more radical.

Rapid Decline and Fall of
Europe’s Largest Crane Maker

Iam not an academic and thisliberates me to describe some
of the lessons learned from my brutal experience at Coles
Cranes (maker of mobile cranes) in a more anecdotal, but
hopefully still useful way. It is not just shipbuilding, motor
bikes and power generation manufacture that declined.
The story of Coles Cranes shows a company that grew
from solid engineering foundations in 1878 to become,
post WW2, the largest European mobile crane maker,
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employing 3,500 at its peak. Henry Coles was a significant
contributor to the proceedings of what are now IMechE
and ICE.

A large order from the Air Ministry triggered rapid
growth in 1937 which continued till 1945. Coles Cranes
cemented its reputation with a range of reliable diesel-
electric powered cranes, rejoicing under names like
Adonis, Aeneas... (The names from Greco-Roman
mythology perhaps indicate something of the classical
education of later generations of directors of the family
owned company!)

Coles exported widely but not to a number of key
markets like USA and Japan. Today’s leading mobile crane
maker, Liebherr, established sales in Virginia, USA in 1970
and in Yokohama, Japan in 1983. A capital equipment

Coles Aeneas crane in a shipyard
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manufacturer needs to export widely to gain production
volumes and more consistent sales. Liebherr remains
family owned, with a vast product range, in Germany,
having overtaken Coles by 1980 from its 1949 start.

Coles bought a number of related companies until
financial troubles loomed in 1972 when it was hurriedly
sold to Acrow, maker of the simple Acrow prop - owned
by wealthy, Swiss born, Bill de Vijier), in order to escape
the clutches of asset stripper Slater Walker; only to be sold
later to American competitor Grove Cranes whose owner,
Walter Kidde Inc. asset stripped and closed them down in
1997.

Liebherr’s great leap in the crane market came in the
early 1980’s when Russia tendered for 270 cranes for a new
Siberian pipeline. Cranes would have to operate at -50’c,
be made of special steels, have all wheel drive. It became
a duel between Coles and Liebherr with negotiations
lasting months and switching from Moscow to the Russian
Consulate in Cologne and back, till Coles was abruptly
excluded. Coles’ prospects were snuffed out as if a candle,
as Chancellor Helmut Schmidt agreed to buy Russian gas
if the Russians bought German cranes and excavators.
Mrs Thatcher did not play that game. Liebherr’s specially
developed 8 wheel drive crane is still in production. Coles
never recovered their lead. I learned that politics could
severely impact business.

America appears to make that connection between
politics and business rather more pragmatically than
Britain. We rigidly followed the monetarist wisdom of
the Hayek and Friedman/Chicago School that the market
would somehow always determine the best course. We were
blind to the fact that in the USA i-pads, pods and phones,
touch screens, hard drives, voice recognition, etc had their
roots in risky, federally funded projects®. Our governments
and civil servants are frightened by risk and look for short
term returns. Too often projects are abandoned after a
short term reappraisal of cost; like the 1 mile of channel
tunnel bored into the Kent chalk in 1974, like the TSR-2
fighter.

Salesmanship is a rather less accepted skill in Britain than
in the USA. There is a disdain in society for salesmanship
captured in the snobbish lines of a John Betjeman poem:

I am a young executive. No cuffs than mine are cleaner;
I have a Slimline brief-case and I use the firm’s Cortina

2 Mazzucato M (2013) The Entrepreneurial State: Debunking Public v. Private Sector Myths, Anthem Press




Technical stuff must be sold by technical people.
Engineers have a squeamishness about accepting a sales
role. Brilliant design and manufacture still needs selling.
Certainly it is useful to wine and dine customers, like the
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Coles Cranesunderstood the need for linguists. Language
skills in the UK are notoriously poor in relation to all other
European countries. Only a quarter of the world has any
knowledge of English and as Nelson Mandela famously

Coles salesman here with Haile Selassie’s tiger cub, but said, “If you talk to a man in a language he understands,
that goes to his head. If you talk to him in his language,
that goes to his heart” In reality language skills will allow
the salesman to engage with a wider range of customers’
personnel, like our German and Italian competitors. We
believe Clansman would not have survived beyond a very
difficult start-up, without our ability to communicate in
French, German and Italian. Senior university personnel
claim their engineering students have the opportunity to
learn a language — where are those engineering students?
Calling foreign languages a soft skill detracts from their
importance. Business needs to press for language skills.
Unless universities demand them, schools will not teach
them. It is a simple chain with missing links. The graph
below shows the 90% decline in German and 75% in
French at Scottish secondary schools from 2002-19.

Coles celebrated 100 years of crane making in 1978. The
chairman, Bill de Vijier’s, introduction to the Centenary
Year Book summarised what I believe manufacturers need
to understand and practice:

I = 5

| Inventiveness, quality, training, exporting—these were the fundamentals
on which Henry Coles built. In looking to Coles' second century, I
would personally emphasise the necessity of good human relations, the
recognition of the essential human dignity of the individual. Today we
are in the forefront of technology in our field of operations, investing
and marketing aggressively, exporting and enjoying satisfactory labour
relations. These are the vital factors on which past successes have been

based and on which our future depends.

Coles salesman with one of
Emperor Haile Selassie’s tiger cubs

I have observed the most effective ‘order-getters for
product selling have combined their integrity with a
deep engineering expertise. Without the latter they have
simply failed, no matter how good their schmoozing
skills. Engineers complain when accountants run their
companies. Sales experience, meeting a customer directly,
understanding their needs, puts engineers in a much

- ) 41 W. A. de Vijier
stronger position to lead a company or manage their team.
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Coles Husky 45/50 rough terrain crane

‘Enjoying satisfactory labour relations’ was marketing-
wash for truly awful. Remember this was 1970’ Britain.
De Vijier, unlike his directors, had the foreigners’ classless
ability to mingle, cigar chomping, amongst Coles’ then
2,600 Sunderland employees, who might have been
preparing for yet another mass meeting. They accepted
him, even if by 1982 numbers had been reduced to 1,000,
building the same volume of cranes. The Coles story follows
a similar pattern to the decline of UK shipbuilding. I had,
for example, no formal training of any kind with them!

de Vijier’s emphasis on the ‘necessity of good human
relations’ is telling. Relations were appalling and no matter
how good the innovation, engineering, investment and
salesmanship, poor relations will lead to poor productivity
and financial results and probably poor quality. It did. In
1979 28 nightshift painters were sacked for sleeping on
comfortably arranged mattresses in the attic above the
paint shop; a 10 day strike and factory occupation ensued.

In contrast Coles engineering was strong and innovative.
Excellent cranes, like the Coles 80/88T, were boldly developed
at 4 UK sites but without a control of design for production.
Part numbers mushroomed incontinently to 80,000. Rough
terrain cranes had a good reputation and Coles made the
world’s largest mobile crane in 1962 (Coles Centurion).

Coles Centurion

Coles did many things right. They had excellent design
skills, continuous innovation, an energetic sales force, well
developed marketing. External factors such as rampant
UK inflation up to 25% in the 1970’s and wild exchange
rate variations made exporting difficult (for example the
£1 exchange rate varied from $1.50 to $2.50 following
the 1973 oil crisis), but poor industrial relations was its
undoing. There was no Geddes report® for the UK’s crane
industry which died silently. There are now no mobile
crane makers in Britain.

Awareness of Serious Industrial Relations
Problems in IESIS Articles

It is instructive to look back at IES (then IESIS - The
Institution of Engineers and Shipbuilders in Scotland)
journals of the 1960’ and 70’s. There is a focus on issues
to do with people management, mostly in relation to
the shipyards. Even Sean Connery was attracted to the
problem and directed a film ‘the Bowler and the Bunnet’
about the Fairfields experiment - an attempt to create
collaboration between managers, trade unions and
shareholders.

3 HMSO (1996) The Geddes Report on the Shipbuilding Industry

WWW.engineers.scot
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The chairman of Fairfields, Sir Iain Stewart in a 1961
paper to IESIS*, wrote about how the 1930’s had been an
era of ‘unbounded poverty and untrammelled wealth.. fears
of unemployment... such memories lurk in the minds of
union leaders and members. Stewart recognised the divide
that existed and understood that the nub of the problem
was an absence of communication between the 2 sides. He
held a series of meetings with all employees in the Govan
Lyceum, where they tried to explain why managers and
managed must collaborate. His 6™ point was:

“...in large measure we should gradually get rid of
the idea that there are two sides in industry and
direct both forces towards the common objective of
increased profits. Such unanimity of outlook would
not only help to lubricate the machinery for settling
grievances and for arbitration, but would curtail the
basic ingredients of conflict.”

Noble words but without useful impact as Prof.
Alexander in IESIS Journal of 1964 wrote three years later:

“There is a disturbing absence of any sense of
industrial purpose among the shipyard workforce”.

TL Johnson®, wrote about ‘Industrial Democracy’ which
had been discussed during the heady post WW2 period.
He recognised the importance of workers participation in
management. The Donovan Commission in 1968 thought
this could be through collective bargaining which was
supported by the TUC - something we have heard much
less about in recent times because of the decline in the
power of unions. In reality some token Joint Consultative
Committees were set up in larger companies, but many
were restricted to topics of Health, Safety and Welfare. That
does little for a workforces’ understanding of the pressures

10



Wise words. Every aspect, both internal and external,
of a manufacturing company’s business has to be in order
or it will eventually fail. The demise of Coles Cranes had
shown how innovative design, energetic selling and good
craft skills were insufficient for long term success.

Knowing What You Don’t Know

It's an unhelpful statement in that you will never know
what you didn’t know until it’s maybe too late, but there
is a way to minimise disasters that arise when solving
indeterminate problems. A classic example of what
results when your brilliant team does not embrace a
sufficiently wide range of skills and disciplines was
failure to spot the 9/11 terrorist actions — there was
no Muslim voice among the narrow, but brilliant,
hard working CIA team of white Anglo-Saxon, male,
Protestant, Ivy League university types’. They should
have had the widest possible range of knowledge and
experience around their meeting table. It is the same for
engineering.

Selling Reliability... and dirty tricks

Clansman’s goal was to produce the most reliable and
comfortable manipulator. Reliability and greater operator
comfort is a dull message to convey for a salesman. It
might have been easier to sell our machines if they had
been faster or had more axes of movement, but that was
not what the market needed. We had not anticipated any
difficulty in convincing customers, that our very different
engineering would undoubtedly produce a more reliable
performance. To the sceptical foundryman our machines
looked the same as competitors. For them a bearing was
a bearing, regardless of whether it had balls, needles,
rollers or nothing between its rotating surfaces. We needed
references to prove our claims.

We were blind to ‘dirty tricks’ that might be played
by competitors. It never crossed our engineering-
focussed minds. Competitors obtained a photo of myself
(supposedly the managing director), armed with a large
sledge hammer struggling to drive in a reluctant shaft. We
had increased our warranty from 12 to 30 months on 3
shifts. In retaliation the competitors’ salesmen tabled that
photo (obtained by 2 supposed lovers in a parked car)
and a copy of our balance sheet from Companies House
with a helpful hint, that we might not be there to honour
the warranty.
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A German foundry, with 6 of our competitors’ machines,
indicated they would buy a machine at a very reduced price ifa
1 weekK's trial was successful. We fell for that too. The operator’s
manual and parts list, which they insisted be supplied with the
manipulator, ‘mysteriously’ disappeared after our installation
engineer had left. The machine was sent back. Did a German
competitor pay for them to do the trial?!

We were insufficiently savvy; too obsessed technically
with the problems of achieving the best design to think
sideways.

Patenting

Our investors pressed for us to obtain patents. There is a
certain kudos in patenting. We established 2 patents, but
when in year 3 we could not afford to continue with the
patenting fees, the patents lapsed and our competitors
knew what to copy. Patenting for niche products, which
by definition will be sold in low volumes, seemed foolish.

Servo valve response

Clansman makes manipulators, robots and a number of
related tools. We wisely decided to glue 50 strain gauges
to the structure of the first machine, to check design
calculations and computer models.

The chief designer, who had never worked with servo
valves before, blanched when he saw the first ‘spikey’ plots
of strain on the chart plotter, even with no payload. We
had a range of engineering disciplines around our meeting
table, but nobody had experience in all of them; the
mechanical and control engineers were in their separate
silos! The designer had made a brilliant fatigue analysis
but had not grasped the ‘instantaneous’ response of servo

valves.
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Section of a servo valve

7 Syed M (2015) Black box thinking, John Murray
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The tiny electric motor that moves the spool within the
servo valve has negligible inertia and can change direction
instantly, whereas the moving structure of the machine
has high inertia and the hydraulic cylinders apply the
same forces whether loaded or unloaded; only the rate of
acceleration changes. A revised fatigue analysis revealed
that the structures could not cope with those stress spikes
on every cycle. Luckily there was an easy and practical
solution.

Without With

The analogue control card was modified to smooth the
rate of change of acceleration and we escaped the problem.
We resolved to strain gauge test all new structures.

Strain gauging of hydraulic cylinder cushion performance

Hydraulic versus electric drive for robots

Our next problem was more difficult. Our niche in the
market is to produce high capacity, long reach machines.
Hydraulic actuators can apply more torque and are cheaper
and lighter than electric ones. The operator of a 6 axis,
manually operated telechiric-manipulator determines the
position of the grippers as the Slave Arm (the working arm)
mimics the movements of the operator’s Master Control
Arm in the cabin; in other words whatever movement is
made by the operator’s hand (Master Arm) is copied by
the manipulator (the Slave arm). The operator learns to
compensate and anticipate for any overshoot or drift. If it
is a robot there is no operator to judge this compensation.
Early robots were all hydraulic, which is now the extreme

Paper 1706

exception. There is good reason for the switch from servo
hydraulic to servo electric drives as we discovered.

For best repeatability and minimal ‘settling times’
(i.e time required to achieve a specified range around
a commanded position) a stiff/high natural frequency
structure is required and electric drives.

We had successfully made forging robots with 2 tonnes
capacity @ 6 metres reach and repeatability of +/- 2mm.
This repeatability could be achieved with hydraulic
cylinders for linear axes and twin hydraulic motor, anti-
backlash drives (copied from rotating radio telescopes
where twin motors are controlled to oppose each other,
to remove pinion/gear backlash issues) for rotating
axes. Conditions in a forge are rather different from a
manufacturer’s factory. Furnace doors open emitting heat;
spring follows winter; temperatures change. Hydraulic oil
changes in viscosity with temperature. Servo valves despite
3 microns filtration can become slowly contaminated and
‘drift’ Seals in hydraulic actuators generate static friction
known as ‘stiction, which will vary with temperature and
wear. We resolved to investigate electric drives for more
precise handling.

Electric drives in a vacuum

We made the leap to servo electric drives with brushless
motors. Performance results were spectacularly good.
The robots were massive, heavy, stiff and very accurate.
An American forge supplier had a contract from an
aerospace forge for a hydraulic robot to handle 1 tonne @
8 metres radius, +/- 1mm repeatability and, after starting
design work, had determined that this was unlikely to be
achieved. We were emboldened after reading the literature
and our successes with twin motor anti-backlash drives to
accept their order to produce an electric robot for the task.
If successful it would provide a high status reference in the
USA forging industry, which was a strategic target market.

Isothermal forging (where die and forging are at similar
temperatures to minimise thermal shock as the forging
hits the die) in a vacuum offers certain metallurgical
advantages. The surface of the billet will not oxidise
when it is transferred at, maybe, 1350°C, from furnace to
hydraulic press, which reduces the risks of inclusions (i.e
when an oxidised surface is forged into the billet, resulting
in a crack). The volume of vacuum that would need to be
pulled and maintained could be reduced significantly if
the forging press did not require side rams to centralise
the billet in the die, because the repeatability of +/- Imm
would render them unnecessary. The drawing shows the
approximate layout of the cell with a 6 metres diameter and
height vacuum chamber, and a Scotsman for scale.
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Drawings of cell with robot in a vacuum chamber.

We had no experience of working with machines in a
vacuum. The corona effect presents the engineer with
a difficult problem. Air is an excellent insulator - an
industrial level of vacuum pressure is not. Corona Discharge
(also known as the Corona Effect) is an electrical discharge
caused by the ionization of a fluid, such as air, surrounding
a conductor that is electrically charged... Corona discharge
can cause an audible hissing or cracking noise as it ionizes
the air around the conductors. Friedrich Paschen discovered
empirically in 1889 that arcing between electrodes was
related to pressure, voltage and distance between electrodes
and produced a curve:
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Paper 1706

We required electric servo motors and our usual twin anti-
backlash drives to achieve accuracy. For the avoidance
of outgassing and the Corona discharge problems (think
of strip lights which use the Corona Effect) we required
to be ‘comfortably below the curve. Our motors require
up to 600 volts for the servo drives. If the vacuum level
could be guaranteed to remain below 0.2 Torr-cm then
they could be used. However even if this level could be
guaranteed there would always be the risk of leaks and
incorrect operation of the robot or the chamber; standard
motors meant operating at max. 100 volts to survive at
all pressure levels. This would cripple the performance
of the motors. The solution proposed by German and
Italian motor manufacturers was to pot the windings of the
motors in resin, to prevent arcing. The Italians promised 8
weeks delivery and the Germans 14. Both were supremely
confident of their solutions. We went with the Italians and
they delivered 16 weeks later!

The water-cooled motors worked well in factory tests
and the customer appeared for a factory acceptance.

1000 kgs Vacuum Robot on Test

The robot was minutely inspected. Dimensions verified.
Water cooling and hydraulics for the gripper were checked
through each joint of the robot. We had to move the robot
20 times between 2 platforms, simulating pick up from
the furnace and placing in the press within the required
time cycle, positioning the billet against a clock gauge. A
repeatability of +/- 0.1mm was achieved. There were sighs
of relief, followed by an excellent celebratory meal in a
Glasgow restaurant. How could there be a problem after
such an impressive demonstration? Again there was a
nasty surprise that could have been anticipated with better
consultation.

WWW.engineers.scot
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One by one the motors caught fire when operating in the
customers vacuum chamber as they arced internally.

The $30m isothermal forging project ground to a halt
and our tenacious commissioning engineer was severely
delayed at site in USA. It was the end of July before we
established, with help from Turin University, that the
motors should have been potted in a vacuum while being
vibrated so that all air bubbles in the resin on the windings
were removed. Imagine the 3-way conversation between
USA, Italy and Scotland on a tense Sunday morning call:

“We need the motors modified quickly,” from the
American VP,

“It’s not possible to do anything till September,” from
the Italian motor maker.

“Why not?”

“Italy is closed. We are on the beach in August for

4 weeks.” There was a very long silence before the
American VP exploded.

We thought we had done our homework specifying
motors for operation in the worst vacuum conditions,
but had not visited potential suppliers to check their
experience with large motors in an industrial level vacuum.
Our consultant’s knowledge was limited. We had not
understood what ‘potting’ involved and the Italians had
talked a good game. We should have tested the motors
under load in a vacuum - the very conditions they were
specially made to survive in! We didn’t find someone who
had used an electric servo motor in a low grade industry
level vacuum. We didn't know what we didn’t know. The
next, very successful, project had motors from Germany
that were tested under load in a vacuum!

Why not design electric, manually
controlled manipulators?

Once again our enthusiasm to innovate had got the better
of us. If electric drives were easier to maintain, more
reliable, better for servo mismatch, more precise, cleaner...
etc., then surely we should convert our range of hydraulic
manipulators to electric drives and stake a large lead against
our competitors. By chance these thoughts coincided with
the opportunity to design a special robot (not manipulator)
for an important German foundry. Once again the factory
tests were successful.

The robot’s job was to remove the gating system, (see
drawing above), which can amount to almost 20% of the
cast weight from the casting while it was in a semi molten
state.
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Casting (white) with gating and riser (black).

The gating, still at c. 700°C would be fed back to the
furnace for remelting, saving energy. We had a world beating
prototype — surely? We estimated and then tested the force
with which the gripper of the robot should be plunged into
the sand in the moulding box, and then verified this by
getting the foundry to supply us with moulding boxes filled
with hard foundry sand; we had sand all over the factory
floor as we tested keenly, chastened by our experience with
the vacuum robot. So far so good. The robot was designed
to apply this force. We considered too the forces that would
be required on a Monday morning, when the mould, gating
and casting would be cold, to break off the gating.
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Robot in ambush above mould box

The robot received a signal from the moulding line that
told it what casting was in each mould box - providing
a grip position. The installation over a New Year holiday
went well. How could there be a problem?

We overlooked the many times higher inertia of the
electric drives. A hydraulic motor especially when it is a
direct drive (with no gearbox) has low inertia compared
to an electric motor with required gearbox. If the casting/
gating or the mould box itself is out of position then the
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gripper may hit iron instead of sand and be brought to a
sudden stop as it plunges into the mould. The suddenly
stopped electric motor/gearbox combination puts the
motor shaft/gearbox/rack and pinion under severe load.
It was a severe duty; most robots would never face what
in effect was a fairly regular ‘crash cycle. The problem was
solved with mechanical design and software changes and
the black cloud had a silver lining.

We understood that a manually controlled (with no
controller restrictions on what the operator could do
with his machine) electric manipulator was impractical; a
dream of stealing a lead on the competition bit the dust
and we had learned another important lesson.

Maximum motivation of employees

Britain seems to need the most fundamental, desperate
and unifying purpose to manufacture as productively
as the best countries. The last time our factories truly
hummed was in the period 1939-50; war (between 1939-45
Britain produced 125,000 aircraft) and its heady aftermath
produced these conditions for a period.

Our engineer in USA could have said after 2 months with
the vacuum robot, ‘I've had enough, I need to come home’
But he stuck it out. I come back to the words of Bill de
Vijier and the lessons from Coles Cranes; the importance
of good industrial relations. It is one thing for a tiny start-
up, with a team of 8, to work with an endless passion to
solve a problem; but how to maintain that spirit, shown
by our engineer in the USA, when we are now over 60
employees? I could have closed my eyes to that problem,
sold the company to the highest bidder and moved on.
Against much concerned advice we chose a different route.

I wanted to avoid a gentle tinkering and make a
substantive change to the ownership of Clansman such
that the goals of all employees were more closely aligned
with those of the company, by changing the ownership
structure. J S Mill, who wrote the words below, is hardly a
Marxist radical; but his prediction was entirely wrong.

CLANSMAN - 1y
DYNAMICS

JOHN STUART MILL .....1848 IN POLITICAL ECONOMY

‘The form of association, however, which if
mankind continue to improve, must be
expected in the end to predominate, is not
that which can exist between a capitalist
as chief, and workpeople without a voice in
the management, but the association of
the labourers themselves on terms of
equality, collectively owning the capital
with which they carry on their operations,
and working under managers elected and
removable by themselves.’

Paper 1706

The tinkerings with legislation since the 1960’s have not
produced transformational change. There are certainly
fewer ‘ugly industrial relations events, but surely that
is largely due to the disappearance of the most troubled
industries, e.g. mining and shipbuilding. Trade union
power has also declined.

Entrepreneurs who start their own companies are
supposed to provide an example of being driven to work
hard. I wanted to create a workforce with an entrepreneurial
outlook. The employees would need to become owners in
some form to achieve this.

Clansman is now owned by the 60 employees. They invest
in new technology and they share in any surplus profit.
No element of that profit goes to an external shareholder.
Lawyers and accountants want to become partners — why
not engineers, fitters and electricians too? I was sceptical
when we were advised that even in the ‘badlands’ of
Lanarkshire heavy engineering, with its history of mistrust
of management and habits of ‘hire and fire; that employees
would buy shares in Clansman. Our advisors were right;
80% of the employees bought shares and this was enough
to make Employee Ownership possible.

The most extraordinary transformation was in the
liveliness of our company meetings. Pizzas and fizzy drinks
are provided and the whole company meets in the lunch
hour. We had had these meetings for 15 years but had to
prod and poke to produce questions, which I thought was
due to a certain Scottish reticence; wrong again. After the
change to employee ownership in 2009 those meetings
involving the same people, same factory and products were
hard to bring to an end. Only the ownership had changed.

Even when conventional measures such as profitability
are considered we have been successful:

PROFIT £K BY YEAR

AN
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<

Profits since Employee Ownership in 2009

Things seemed almost too rosy so we commissioned
a survey of our employees. Engineers may dismiss such
things as ‘imprecise social ‘science’ games, but at the least,
if similar questions are consistently asked, trends can be
spotted. The results in 2012 were indeed positive as the
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People at Clansman Dynamics are very
committed to the company and its future
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responses to 2 typical questions show above. But there is
a worrying trend which we believe is directly related to
leadership problems.

Again we didn’t know what we didn’t know. We had
imagined the problem would be achieving the change in
ownership and not in managing a change in leadership.
Apart from enormous difficulties with our bank, the
change in ownership was easy. We have elected directors
and trustees and their contributions have been absolutely
valuable, and in turn they have learned about issues from
which they would normally be excluded. Managing a team
of owners who have been encouraged to participate and
question - there are no secrets apart from individual salaries
and that may change - seems to be difficult. Managing
directors recruited externally have had no experience of
the ownership model. Clansman’s culture is apparently
peculiar. Maybe the characteristics of a typical managing
director do not normally include a subdued ego!?

Short Termism

Short termism describes our inability in Britain to both
plan and take a long term view; that is particularly relevant
to engineering. I can’t objectively comment on whether
Clansman has been good or bad in this respect, but the

Unsure

60% 80% 100%

Disagree M Disagree Strongly

comment of a trustee elected from the shopfloor at a
Clansman Employee Benefit Trust meeting rang very true:

“We want our jobs to be here in thirty years time
and were worried that the strategy of the current
managing director is not going to produce that”

Yes, all employees are shareholders, but first and
foremost they are employees who want long term jobs
and they know (because so many have been paid off in
previous jobs), that means continuous, long term product
development and not short term profit taking — however
tempting. So there is an intrinsic element in Employee
Ownership that sustains long term thinking, which is great
for engineering.

Societal and Exchange Rate Problems

Efforts have been made by governments to encourage
STEM subjects, but insufficient numbers of students have
come forward. Our three daughters were each discouraged
from going into engineering by their teachers. Britain
prefers to remember the William Morris of the Arts and
Craft Movement and not William Morris the car maker
who produced 27% of UK cars bought in 1939.
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| am proud to work for Clansman Dynamics
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Many proclaim the need to increase UK exports.
Try to imagine a well-run company with brilliantly
designed products, carefully controlled costs and the best
productivity which is then faced with a 20% revaluation
of the £ in order to tame inflation. That is an impossible
obstacle for an exporter. Until our economic policies reflect
the need of serious exporting manufacturers (like Japan, S
Korea, China, Germany did) we will remain a second rate
industrial power.

Conclusion

I return to the wise words of Mausuru Ibuka and the
lessons from the demise of Coles Cranes. Coles did not
manage to have every aspect of its business in order and,
despite excellent products, failed. Those cranes could still
be being made - there is still an obvious demand for them.
Employment costs in the UK are lower than for competitors
in France, Germany and Japan - costs cannot be the excuse
for the failure. A lack of collaboration was a key problem
which I believe the radical change to employee ownership
has addressed for the long term at Clansman.

The passion to put customers’ needs first, to compete
internationally, to innovate, to develop new processes,
to keep all employees informed of the good and the bad
news, to produce absolutely reliable engineering is very

evident at Clansman; the interests of all employees and
shareholders are shared through employee ownership.
The level of participation and expectation of answers to
questions increased dramatically when just the structure
of ownership of the company was changed.

Engineering companies can be started and can flourish
in the UK if all collaborate with that passion. However the
serious re-establishment of a significant manufacturing
sector within the UK for a more balanced economy does
also require big changes within society, education and
government policies.




