Clean Steam
by Chris Milner
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The brave new world of steam . . . this is the Class 52 ‘Kriegslok’ which has been rebuilt by Sulzer as a prototype for a new generation of ultra-efficient steam

locomotives. No. 52.8055 is seen near Einfahrt Hendschiken on August 1, 1999 with the ‘Nostalgie Orient Express’. NICOLE MANSKE.

CLEAN STEAM

An environmental revolution is taking place which could give
steam traction a new and greener image - and thereby a new
lease of life. CHRIS MILNER flew to Switzerland to get the
low-down on ‘high-tech steam’.

OAL-fired steam locomotives

portray an unfortunate public

image. Much-loved though they

are for nostalgia reasons,
environmentalists view them as dirty, smelly
and old-fashioned.

Modifications to improve such engines are
of course nothing new, but as cleaner and more
efficient diesel and electric traction makes
even greater strides, several eminent
engineers have strived to increase the
efficiency of the steam locomotive.

In Britain, standard gauge heritage
railways still operate steam the traditional,
labour-intensive way — coal-fired with two
crew members. Even though the majority of
footplatemen are volunteers,
there are still numerous
disadvantages for the
operator. These include
preparation and disposal
overheads, fire risks in dry
weather, long lead-in times
and the problems of finding
coal of a suitable quality now
that the destruction of the
British coal industry is all but
complete.

Oil-firing, as practised by
several UK narrow gauge
lines, is also dirty and
inefficient compared with
internal combustion and, at
the time of writing, only three
owners of standard gauge

locomotives have made public their intentions
to equip their locos to run on both coal and oil
in the future.

But what would happen if steam were to
undergo such a radical rethink that it actually
overtook diesels and electrics to become ‘Clean
Steam’— the power form of the 21st century?

In Switzerland, they are working to prove it
can. Having already proved that powerful
narrow gauge locos can be built to run on light
oil (similar to that used for central heating)
with the bonus of just one person on the
footplate, engineers have now modified a huge
German Class 52 Kriegslok’ 2-10-0 to run on
the same grade of oil. Already it is showing
considerable savings in efficiency, a potentially

longer boiler life and a virtual doubling of its
horsepower.

The company undertaking this innovative
and radical work is one with a name well-
known in British traction circles — Sulzer
Winpro — and the man behind it all is Swiss
engineer Roger Waller, head of steam
development at Sulzer's Winterthur works.

Waller is a disciple of the great
Argentinean steam pioneer Livio Dante Porta
and is also keen to perpetuate the work of two
other eminent exponents of high-tech steam —
David Wardale and Philip Girdlestone.

Sulzer now owns the former Swiss
Locomotive and Machine Works (SLM), and
recently sold part of the site to Adtranz. Sulzer
retains the SLM name and under
that, has built eight narrow gauge
steam locomotives for Swiss and
Austrian tourist lines. These use
methods and technology which
not only make them more
efficient, but increases their
power output so much that they
can compete with diesel or electric
locos of similar size.

Left: A close-up of the Brienz-
Rothorn Bahn's SLM-built 0-4-2T
No. 15 = which uses new steam
technology — leaving Brienz station
on September 8. It's hard to believe
that this loco is just three years old.
CHRIS MILNER.
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CLEAN STEAM

Right: An amazing shot of ‘New Kriegslok® No.
52.8055 undergoing testing of its new motion
inside the workshops at Winterthur earlier this
year while suspended a few inches from the
ground by overhead gantry cranes. Memories of
Rugby testing plant come flooding back!
NICOLE MANSKE.

The company is believed to be the only one
in the world currently specialising in the
design and manufacture of ‘modern’ steam
locos, as opposed to conventional steam
engines in China and Britain (the latter
qualifying by way of the Al Pacific and various
narrow gauge locos).

Sitting in a modest office in the middle of
continental Europe and sipping coffee from a
mug depicting GWR 4-4-0 City of Truro
(having handed me one with LMS ‘Jubilee’
Bahamas on it!), Roger Waller, who was born
in Zug (coincidentally the German word for
train!) explained the background to his ‘new
steam’ project.

“I've always had an interest in steam, and
during student holidays I travelled to
Braunschweig to learn more, although at that
stage [ had no intention to build locos.

“I later trained as a driver on Rhaetian
railways before joining SLM in the late 1970s,
working on various diesel and electric
projects.

“Then, during a holiday to South Africa in
1981, I got to know David Wardale, the man
who had his own ideas about modifying steam
locos and who was behind the dramatic and
extensive modification of South African
Railways' 25NC class 4-8-4 The Red Devil.

“¥¥e was such an influence on me that
witeh I returned to SLM, I decided I wanted to
help Him further — so I quit my job to work as
kiu assistant for two years between 1982 and
1984.7

It was during Waller’s time in South Africa
that he saw a copy of a report comparing the
costs of steam, diesel and electric traction on
the Kimberley-De Aar line, which showed that
25NC locos were far more cost-efficient at that
time than 7E eledtric or 34 class diesels.

“Taking into consideration the capital costs
of the electrification equipment, its
maintenance and the cost of diesel fuel, coal
was cheap and in plentiful supply. To this day
I remain unconvinced about the advantages of
modernisation on such a scale and at such a
pace.”

Waller firmly believes that steam in most
gountries of the world was dismissed too
prematurely, aided by what he calls “creative

Right: Inside the main
erection shop at
Winterthur, where so many
Swiss steam and electric
locomotives have been
built, is the tender for No.
52.8055 viewed from the
cab end showing the oil
and water capacity
gauges. At the rear is the
former SLM works shunter.
CHRIS MILNER.

accounting” — Britain
being a prime example,
particularly in the
aftermath of the
Beeching report.

“There was no good
reason why so many
locomotives needed to be
scrapped, and with such
haste”, he says. “Many
had seen only a few years service.”

Returning to Winterthur after his spell in
South Africa, Waller was convinced more than
ever that there was a future for steam using
modern technology which had not yet been
fully exploited. He therefore began to assess

On September 7, 52.8055 was undergoing attention to its horn guides and other components at
Winterthur. Despite the apparent intensity of the repairs with all wheels out, Roger Waller was confident
that the loco would be back in one piece by October. CHRIS MILNER.
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the advantages and disadvantages to see if the
shortcomings could be eliminated, or at least
reduced.

He had identified that the disadvantages of
‘old’ steam were its staffing costs, high
maintenance costs, low efficiency, pollution,
preparation and disposal times and the
problems associated with rivetted boilers.

After some theory and experimentation in
the late 1980s, his breakthrough finally came
at the beginning of the 1990s when he
received a private letter complaining about
creeping ‘dieselisation’ of the Brienz-Rothorn
Bahn (BRB), the highest steam-operated line
in Switzerland. In the letter was a suggestion
that the railway be encouraged to build a new
steam loco.

At that time, Wintherthur Works was still
owned by SLM and Waller's response was also
in a private capacity — but with the approval
of an SLM director. It led to an official request
from the BRB to build a new loco. Now all
Waller had to do was convince SLM this was a
sensible commercial step to take!

As can be imagined, this would require
enormous persuasive powers and hard-headed
arguments, but he managed to convince the
company to undertake a marketing survey to
see if there were any more potential
customers. Remarkably, a major one was
found with the decision of Austrian Federal
Railways (OBB) to place an order — and so,
almost overnight, the credibility of high-tech
steam soared.

Waller’s proposal was to build a



Swiss landscape. CHRIS MILNER.

conventional-looking steam locomotive,
running on light oil, which would out-perform
existing diesel locos of equivalent size and
gauge and whose trains would require only a
driver and a guard.

In order to save on the cost of a fireman
and eliminate one of the most inefficient and
frustrating aspects of conventional steam
locomotive ownership, he also intended to fita
water pre-heater to keep the loco in a virtual
state of readiness,

The BRB' loco cost 1.8 million Swiss francs
(around £775,000) and although SLM had
built a few new boilers in 1986, this was the
first steam loco it had built in its entirety since
1952!

Designated type H2/3, it featured a fully-
insulated lightweight all-welded boiler, with
modified draughting and streamlined steam
passages, which was far more thermally
efficient than those of the coal-fired locos.

In addition, the use of light oil meant that
pollution would be minimised. This has been
confirmed by subsequent tests which have
shown that carbon monoxide and nitrous
oxide emitted by the new steam loco are
considerably less than a diesel of the same
vintage. Additional operational benefits were
the elimination of fire risk due to lack of
sparks (indeed, there was virtually no exhaust
at all if the combustion mixture was right)
and the fact that there was no smokebox or
ashpan to clean.

Work on the prototype, which became No.
12, began at Winterthur in 1990 and was
completed and commissioned in July 1992,
coinciding with the BRB's centenary year.,
Like all previous locos, it carries an SLM
works plate.

So pleased was the railway with its
acquisition that it later increased the order to
three. It already operated seven SLM-built
0-4-2Ts on the Abt rack system — including
five which were more than 100 years old —
and although its passenger figures were
rising, the new arrivals allowed some of its
older locos to be retired. One, No. 4, now

The BRB's prototype ‘new’ steam loco No. 12 makes no exhaust as it storms up the 1-in-4 on the outskirts of Brienz towards the mountains in this typical

stands plinthed between the BRB station and
the lake at Brienz.

The line itself is 7.6km (4.7 miles) long, of
800mm gauge and twists and turns as it
climbs 1,678 metres from the Brienzersee
(lake) at 566 metres above sea level to the
summit station at 2,244 metres (7,360ft)
above sea level. The ruling gradient is 1-in-4.

Another key design feature incorporated
by Waller was that of weight reduction. The
BRB insisted that the maximum weight of the
two-coach train and loco should be 23 tons.
With the coaches weighing seven tons
together, this meant that the loco had to
weigh a maximum of just 16 tons.

Some of the weight-saving measures
adopted included the use of an all-welded
boiler instead of a rivetted one, and the
deployment of a light steel, again welded, in
place of the usual heavy cast-iron cylinders.

In the firebox, there was a particularly
innovative departure from tradition, the
normal brick arch being replaced by a heat-
resistant stainless steel screen. The cab and
water tanks are also of all-welded
construction.

As Roger Waller points out: “Much of this
technology was not possible until recently as
the materials simply did sof exist.”

The heavily-insulated bodler is another key
design feature, for after a day's work, much of
the heat is retained and the next merning
there is often 70psi on the clock, meaning thet
a working pressure of 225-250psi can be
attained in just 15-20 minutes.

Thanks to modern telecommunications, it
is even possible to have a stone-cold loco
operational in next to no time too — for the pre-
heater can be switched on from the driver’s
home so that by the time he arrives at the
shed, the loco is already in steam!

Further weight savings were made below
the running plate. The complex motion of
these rack locomotives is built from new types
of steel and the wheels are, of course, roller-
bearing fitted.

The only area Roger has still not been able
to resolve concerns boiler washouts; the locos
still have to be taken out of service for a day
every three to four weeks for such a task.

So how is such a one-man machine driven?
From the right-hand position, the driver works
the loco with one hand on the regulator and
the other on the oil feed valve. Other controls
immediately to hand include a brake valve,
drain cocks and the injector feed controls.
Behind the driver is an additional set of
controls used only during the descent. What
is particularly noticeable is the uncluttered
appearance of the cab; there is no

Left: The cabs of SLM’s new narrow gauge steam
locos are clean and tidy without the clutter of
piping normally found in loco cabs. The driver has
his right hand on the regulator and his left is on
the oil control valve. SLM.

€ Much of this ‘new steam’ technology was not possible until recently

as the materials simply did not exist9













