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1 -  MÖGLICHKEITEN ZUR 
SUBVENTIONIERUNGSBETEILIGUNG DER EUROPÄISCHEN 
UNION FÜR AKTIVITÄTEN DIE HISTORISCHE EISENBAHNEN 

EINSCHLIESSEN  

Manos Vougioukas 
Transportplaner und Transportfachmann, Berater für Transport, Tourismus, Entwicklung und 

Verwaltung. Er ist auch Mitglied des Aufsichtsrates der neuen Betriebsgessellschaft der Volos-
Milies Pelion-Bahn in Griechenland. Er war verantwortlich für die Vorbereitung des 

Nutzungsplans der Historischen Pelion-Bahn als Teil des EU ECOSERT – Projekts im Rahmen 
des Recite II Programms für die Planung von sanften Tourismus. Er ist Gründer der 

Gesellschaft zur Erhaltung der Pelion-Bahn. 

1. EINLEITUNG 
Es gibt verschiedene Subventionierungsquellen innerhalb der Institutionen der Europäischen Union (EU); 
Fonds und Programme, von denen kleinere und mittlere Unternehmen profitieren können, aber auch 
lokale Regierungsbehörden, regierungsunabhängige Organisationen, Universitäten, Forschungs- und 
Ausbildungszentren. Ebenso auch historische Eisenbahngesellschaften, die meistens sind  genauso auf 
zusätzliche Zuschüsse angewiesen um ihre Initiativen zu unterstützen und ihre Restaurationen, 
Entwicklung, Werbung und Marketing usw. durchzuführen; oder in manchen Fällen um Subventionen aus 
nationalen Quellen zu unterstützen. In diesem Vortrag werden Möglichkeiten untersucht, wie man 
Unterstützung direkt aus EU- Quellen erhählt. 

2. INSTRUMENTE DER SUBVENTIONSBETEILIGUNG DER 
EUROPÄISCHEN UNION  

Es ist akkurater den Ausdruck EU Subventionierungsbeteiligung zu gebrauchen, weil in beinahe allen 
Fällen, ein Teil der Kosten für die Tätigkeit tatsächlich von der EU finanziert wird, der Rest stammt aus 
eigenen Beiträgen der Nutznießer oder aus anderen Quellen (z. B. der nationalen Regierung). Der Anteil 
der EU Subventionierung kann für die Kosten der Aktion zwischen 35% bis 75% schwanken (in einigen 
Ausnahmefällen sogar höher). Die überragende Mehrheit der Finanzen stammt von der Europäischen 
Kommission (EK), dem Strukturfond den sie (die EK) verwaltet und anderen Programmen, die von dem 
Generaldirektorat der EK geleitet werden. 

Es sind mehrere Quellen für Subventionierungsbeteiligung vorhanden, jede mit ihren eigenen Tätigkeiten, 
Budgets, Vorschriften, Vorzügen, Zeiträumen, Terminen und Terminologie. Im folgenden eine gute aber 
nicht alleinige Liste der Mittel der Europäischen Kommission: 

• Europäischer Fonds für regionale Entwicklung(ERFE) 

• Kohäsionsfonds (und ISPA (=strukturpolitisches Instrument zur Vorbereitung auf den Beitritt) für 
zukünftige Mitgliedsländer) 

• Rahmenprogramme für Forschung und technologische Entwicklung (FTE)  

• “Beihilfen” von spezifischen Programmen (z.B. von Kultur-, Energie-, Umwelt-, 
Unternehmensprogrammen)  

• Weitere spezifische Instrumente. 
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Außer der EU, bietet die Europäische Investitionsbank, (die Entwicklungsbank der EU) für 
Infrastrukturprojekte, günstige Darlehen an. 

Die anderen EU Institutionen, Europäisches Parlament, Ministerrat, Regionalkomitee (CoR), 
verfügen, im Allgemeinen, nicht selber über derartige Finanzierungsmechanismen. Fast alle Fonds und 
Programme, die sie bewilligen, werden durch den EU Haushalt verabschiedet.  

Bitte achten Sie darauf, dass höhere EU-Subventionen von den Mitgliedstaaten auf nationaler Ebene 
bestimmt und verwaltet werden. Zu diesen hohen Subventionen gehört das Gemeinschaftliche 
Förderprojekt (CSF), welches, obwohl von der EK und vom EP genehmigt, von den nationalen 
Regierungen verteilt wird. Historische Eisenbahnen haben von derartiger Unterstützung durch 
Finanzierungen von der nationalen Regierung profitiert, die auch EU Subventionen einschließen. Diese 
Art von Unterstützung stellt nicht direkt eine Verbindung zwischen den EU Institutionen und den 
Nutznießern dar und wird nicht in diesem Vortrag erwähnt. 

3. KONZEPTE UND VERFAHREN  
Um für ein Projekt von EU- Subventionierungsbeteiligung zu profitieren, gibt es einige allgemeine 
Konzepte und Verfahren die folgendermaßen befolgt werden sollten: 

• Gewöhnlich sind Organisationsnetzwerke aus verschiedenen Ländern (2 bis 5 oder mehr) erforderlich 

• Kooperation auf jeder Ebene muss gewährleistet werden 

• Erfahrungsaustausch und Information über verschiedene Vorgehensweisen ist hilfreich 

• Das Projekt muss für alle Teilnehmer gemeinsame Arbeitsmethoden beinhalten oder zu solchen 
führen.  

• Bekanntgabe der Resultate an die breite Öffentlichkeit oder eine besondere Gemeinschaft (je nach 
den Aktivitäten) ist sehr wichtig 

• Workshops, Seminare und Konferenzen sind fast immer notwendig 

• Durchzuführende Arbeiten müssen konkret und genau beschrieben 

• Zusätzlicher Nutzen auf transeuropäischer oder paneuropäischer Ebene wird angestrebt. 

Das höchste Subventionierungspotenzial für historische Eisenbahnen besteht von Seitens der großen 
Subventionierungsinstrumente wie die Rahmenprogramme des europäischen Fonds für regionale 
Entwicklung (ERFE) und FTE (Forschung und technologische Entwicklung). Die Mehrheit der ERFE 
Ausgaben wird durch das CSF (Gemeinschaftliches Förderprojekt) oder ähnliche Aktionen verteilt, aber 
es gibt immer einen Teil (Artikel 10 ERDF) für interregionale Kooperation, dies schließt ein, erhebliche 
Subventionen von historischen Eisenbahnen unter den Themen Tourismus, regionale Entwicklung, 
Kultur, Umwelt und Arbeitsbeschaffung. Die interregionalen Kooperationsprogramme waren Recite 
(Regionen und Städte Europas) und Recite II, Ecos-Ouverture (für Kooperation außerhalb der EU mit 
mittel- und osteuropäischen Ländern) und MEDA (für Kooperation mit Mittelmeerländern). Das jetzige 
interregionale Kooperationsprogramm ist NTERREG IIIC. Die Gebiete Tourismus und Kultur sind für 
INTERREG IIIC qualifiziert.  

FTE-Projekte tendieren dazu sehr spezifisch und sehr technisch zu sein und werden oft an Universitäten 
und Forschungsinstitute verwiesen. Jedoch, ist es möglich, dass in dem sechsten Rahmenprogramm, 
welches gerade beginnt, die Betonung eher auf Tourismus und umweltfreundliche Entwicklung oder 
Transport und Tourismus liegt, (der Termin für die ersten Vorschläge ist April 2003), hierbei können 
einige innovative Tätigkeiten in bezug auf historische Eisenbahnen vorgeschlagen werden.  

Der Prozess für die Bewilligung eines Vertrags von der EU fängt damit an, dass um Vorschläge gebeten 
wird, die dann im Offiziellen Journal der Europäischen Union veröffentlicht wird, alle Dokumente sind 
gewöhnlich über das Internet zugänglich. Die Vorschläge werden von einer unabhängigen Gruppe von 
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Experten überprüft und wenn es einen Vorschlag für Subventionierung gibt, wird vom Generaldirektorat 
der für die EK verantwortlich ist mit dem ausgewählten Koordinator für das Konsortium verhandelt. 
Während dieser Phase mag die EK um mehr Deutlichkeit bitten oder um Änderungen des 
Arbeitsprogramms oder des Haushaltes. Sobald man sich verständigt, wird ein Vertrag unterzeichnet und 
das Projekt kann beginnen. Der Prozess zwischen den Vorschlägen und dem Beginn des Projektes kann 
mindestens 9 Monate dauern aber auch bis zu 18 Monaten, gewöhnlicher Weise dauert es aber meist ein 
Jahr.  

4. MANAGEMENT UND KOORDINATION 
Die Anforderungen für die Verwaltung und Koordination eines Projektes, das von der EU 
mitsubventioniert wird, sind gewöhnlicher Weise sehr hoch und sollten nicht unterschätzt werden. Diese 
Art von Projekt, welches von der EU mitfinanziert wird, kann Organisationen aus verschiedenen Ländern 
einschließen, die in verschiedenen Sprachen arbeiten und auch über unterschiedliche gesetzliche Rahmen 
und Kultur verfügen, es ist offensichtlich, dass man solch ein Projekt professionell angeht und verwaltet 
und auch kontinuierlich betreut.. 

Unter Projektmanagement verstehen wir: 

• Verwaltung (täglich) 

• Technische Koordination und  

• Finanzielle Verwaltung.  

Die Verwaltung sollte solide und effektiv sein damit die Kommunikation zwischen den Partnern 
dokumentiert und bearbeitet werden kann und auch der Austausch von Entwürfen, Materialien, Produkten 
und Resultaten, die für das Projekt wichtig sind. Dazu muss auch effizient mit den Dienstleistungen der 
Kommission und auch mit anderen EU Institutionen die am Projekt beteiligt sind kommuniziert werden. 
Die Partner müssen regelmäßige Treffen über den Fortschritt (normalerweise 3 Mal pro Jahr) abhalten 
und diese sollten gut organisiert sein mit anständiger Tagesordnung, aufgestellt vom Projektleiter nach 
Beratung mit den Hauptpartner. Weiterhin sollte es auf diesen Treffen einen ordentlichen Vorsitz geben 
und man muss auch Protokoll führen und ständig den Fortschritt überwachen und bewerten.  

Technische Kooperation ist ebenso wichtig, damit die korrekte Anwendung des abgesprochenen 
Arbeitsprogramms (welches gewöhnlicher Weise ein Anhang ist zu dem mit der Kommission 
geschlossenem Programm) überwacht wird. Dadurch, dass verschiedene Teams parallel an mehreren 
Orten zur gleichen Zeit arbeiten, in verschiedenen Sprachen, ist es wichtig den technischen Fortschritt, 
sowie die Ergebnisse regelmäßig zu verfolgen und gegebenenfalls Korrekturen durchzuführen. Es ist 
wichtig zu versichern, dass zwischenzeitliche Termine und Endtermine eingehalten werden und, dass kein 
Zeitverlust durch mangelnde Kooperation entsteht. 

Finanzielle Verwaltung  ist das Allerwichtigste, weil die Kommission und die Buchprüfer das Recht 
haben jede Ausgaben auch für mehrere Jahre nach Abschluss des Projektes zu überprüfen. Die 
Vorschriften des jeweiligen Programms müssen von allen Partnern befolgt werden und der Koordinator 
sollte die notwendigen Kopien für die Dokumentation aufbewahren. In den meisten Fällen müssen 
externe Buchprüfungen durchgeführt werden bevor zwischenzeitliche oder endgültige Zahlungen von der 
Kommission getätigt werden. 

Etablierung eines Aufsichtsrates und eines Lenkkommittes um den Aufsichtsrat zu beaufsichtigen, das 
erste bestehend aus Managern und das Lenkkomitte bestehend aus den Präsidenten/Vorsitzenden oder 
gewählten Ratsmitgliedern, wenn es ein lokales Regierungsprojekt ist, dies ist eine gute Möglichkeit um 
gute Projektverwaltung und Koordination sicherzustellen. 

Die bewährte Praxis verlangt es manchmal, dass alle Mitglieder eine Konsortium- oder 
Partnerschaftsabkommen unterschreiben. Dieses Abkommen bestimmt die interne Verwaltung und die 
Koordination der Themen und Verantwortungen der Mitglieder des Konsortiums die nicht dem 
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Hauptvertrag der Kommission unterliegen. In den Fällen, wo der Vertrag nur vom Koordinator (und nicht 
von allen Hauptpartnern) unterschrieben wurde, dient das Konsortiumsabkommen auch als ein Mittel die 
Risiken und die Verantwortung zwischen den Projektpartnern zu teilen.  

5. BEKANNTMACHUNG, QUALITÄTSKONTROLLE UND 
BEWERTUNG  

 

Außer Projektmanagement und Koordination müssen gewöhnlicher Weise noch drei weitere Aufgaben 
angesprochen werden:   

• Bekanntmachung 

• Qualitätskontrolle 

• Bewertung 

Bekanntmachung der Ergebnisse des Projektes, der Errungenschaften und Leistungen ist sehr wichtig 
und wird mehr und mehr von der EK als ein Erfordernis dargestellt. Das Ziel der Bekanntmachung ist, 
dass die Resultate des Projektes maximal verbreitet werden damit andere Organisationen von ihnen 
profitieren können. Mittel zur Bekanntmachung sind: ständig aktualisierte Websites, Broschüren und 
Bekanntmachungsereignisse wie zum Beispiel Seminare, Workshops und Konferenzen, sowie Teilnahme 
an bereits etablierten Konferenzen und Ausstellungen und Artikel in bereits etablierten 
Veröffentlichungen. 

Qualitätskontrolle trifft auf den Standard der Resultate zur bewährten Praxis (Berichte, Multimedien, 
Aktivitäten vor Ort, Infrastruktur usw.) die als Leistungen des Projektes definiert und vorhergesehen 
werden. Diese Aufgabe kann von Experten durchgeführt werden, die vom Projektkoordinator, im Auftrag 
des Konsortiums berufen wurden, so dass, dass Endprodukt die höchstmögliche Qualität erreicht. Für 
schriftliche Berichte, beinhaltet dies gewöhnlicher Weise die Beurteilung durch eine Peer-goup und 
Kommentare/Empfehlungen zur Verbesserung (insbesondere, wenn der Arbeitsaufwand aus mehreren 
Ländern stammt und in verschiedenen Sprachen ist.). 

Bewertung im vornherein, zwischendurch und am Schluss, sowie durchgehende Überwachung des 
Fortschrittes und der Resultate durch Experten, gewöhnlicher Weise “extern” in bezug auf die tägliche 
Arbeit des Projektes. Das Ziel der Bewertung ist einen externen Einblick in den Fortschritt zu gewähren 
und die Resultate die erreicht wurden und eventuell Verbesserungsvorschläge für eine bessere 
Verwaltung zu machen, Koordination und Qualität der Leistungen.  

6. EINIGE BESIPIELE UND POTENTIELLE PROJEKTE  
Es gibt einige Beispiele für Aktionen an denen die EU mit Subventionen beteiligt war, die unsere 
Historische  Pelion-Bahn betreffen, wie folgt: 

Das SMART Projekt (Strategische Managementaktionen in bezug auf den Tourismus) wurde 
mitsubventioniert vom Aktionsprogramm für Tourismus zwischen 1995 und 1997, geleitet von der 
Universität Thessalien in Griechenland, mitwirkend am Projekt waren Forschungszentren in Italien und 
Spanien. Das weitere Ziel von SMART war Tourismusmanagement zu verbessern, indem die Natur und 
die Kultur in Betracht gezogen wurden um lebensfähige lokale Entwicklung durch Pilotprojekte zu 
fördern. Eines dieser Tätigkeiten beinhaltete die Planung und Durchsetzung von Ausflügen mit 
alternativen Transportmethoden zum PKW (dies war Voraussetzung für das Programm). Hierzu wurden 
durch SMART Wege entwickelt, die die kleine Pelion Dampfbahn (zwischenAno Lithona und Milies) 
einbezogen und dies wurde getestet indem Ausflüge für besondere Gruppen organisiert wurden. Die 
Ergebnisse waren so positiv, dass diese organisierten Ausflüge von Reiseunternehmen übernommen 
wurden und wurden in ihre Tourismuspauschalreisen aufgenommen. 
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Das ECOSERT Projekt des Recite II interregionalen Kooperationsprogramms beinhaltete sanfte 
Tourismusplanung mit Umweltmanagement und verschiedenen lokalen Aktionen, geleitet von der 
Bezirksverwaltung Magnesia mit Partnern in GB, Italien und Spanien (1998-2002). Eines dieser Aktionen 
war die Vorbereitung eines Nutzungsplanes der Historischen Volos-Milies Bahn im Pelion Gebirge (für 
die Gesamtstrecke von 28km von der zur Zeit 15km in Betrieb steht. Der Nutzungsplan prüfte die 
internationale Erfahrung in Bezug auf historische Eisenbahnen, vermerkte den gegenwärtigen Zustand der 
Linie und des rollenden Materials, führte Marktuntersuchungen bei den Besuchern und Reiseunternehmen 
durch, schlug neue Fahrpläne und Touristikprodukte vor, definierte die Fahrscheinpreise und die 
Marketing und Werbestrategie, schlug das Reservierungssystem vor und den Gebrauch der 
Bahnhofsgebäude und identifizierte weitere Arbeiten die während der kommenden 5 Jahre durchgeführt 
werden müssen. Innerhalb des Nutzungsplanes wurde auch eine technische und wirtschaftliche 
Durchführbarkeitsstudie der neuen Betriebsgesellschaft durchgeführt und es wurde auch überprüft welche 
rechtlichen Grundlagen für ein Übereinkommen über Vergünstigungen mit der Hellenischen 
Eisenbahnorganisation (OSE), dem Eigentümer der Eisenbahn besteht. Als ein Teil des Planes, wurde die 
neue Gesellschaft 2002 als eine öffentlich-rechtliche Gesellschaft gegründet, einschließlich lokalen 
Regierungsbehörden und Organisationen aus dem Privatsektor. Eine Gesellschaft zur Erhaltung der 
Eisenbahn wurde geschaffen als eine Gesellschaft die keinen Erwerbszweck verfolgt um die 
Betriebsgesellschaft zu unterstützen mit Spezialwissen, mit der Organisation von Freiwilligenarbeit, 
internationalen Beziehungen und kulturellen Aktivitäten. 

Der Kontakte mit FEDECRAIL Mitgliedern folgend, haben wir die Initiative gefasst, ein Projekt 
innerhalb des EU Kultur 2000 Programms zu gründen im Bereich des Industriellen Erbes (ein 
sogenanntes mehrjähriges Kooperationsabkommen). Die Betonung der EK bei der Aufforderung für 
Vorschläge für 2003 lag im Bereich des Kulturellen Erbes im Sektor des Industriellen Erbes mit großer 
europäischer Bedeutung. Historische Eisenbahnen, sind natürlich für das historische Erbe von größter 
europäischer Bedeutung. Zusammen mit Partnern aus GB, Spanien, Frankreich, den Niederlanden und 
Lettland, haben wir SteamRail.Net (Kooperationsnetzwerk für das Industrielle Erbe von 
Dampfeisenbahnen) Vorschlag vorbereitet, welches von unabhängigen Experten bewertet wurde mit einer 
Empfehlung für Subventionen. Wir wurden eingeladen den Vorschlag im Februar 2003 in Brüssel zu 
erklären und wir warten im Moment auf die Zusage des Europäischen Parlamentes damit das Projekt im 
Juni 2003 starten kann. SteamRail.Net wird für 3 Jahre bestehen und umfasst die Restauration von 
Dampflokomotiven (von denen die meisten als “Monumente” deklariert wurden), von verschiedenen 
Spurweiten, Dokumentation des Restaurierungsprozesses, Informationsaustausch und 
Erfahrungsaustausch (hauptsächlich auf FEDECRAIL Wegen), Koproduktion und Errichtung von 
gemeinsamen Ausstellungen, wo wir neue Technologien in Bezug auf den Restaurierungsprozess und die 
Resultate vorstellen, Erstellung von multimedialen und audio-visuellen Produkten in verschiedenen 
Sprachen und die Förderung und Werbung der teilnehmenden Eisenbahnen mit der Kultur, der 
Geschichte und der Umwelt ihrer weiteren Gebiete. Als Teil von SteamRail.Net hoffen wir die 
FEDECRAIL Konferenz im Jahre 2006 in Griechenland abzuhalten und, dass wir wichtige Resultate des 
Projektes auf den Konferenzen 2004 und 2005 mitteilen können. Die Wanderausstellung wird in allen 
Teilnehmerländern als stattfinden als Teil der etablierten Ausstellungen aus dem Tourismus und 
Eisenbahnsektor, sowie bei Ereignissen bei denen Schulen und Jugendliche angesprochen werden.  

Im Rahmen des INTERREG IIIC Programms, welches erst kürzlich angefangen hat (der Endtermin für 
Vorschläge war Januar 2003), gibt es Potential für einen Vorschlag geleitet von lokalen 
Regeierungsbehörden zum Thema sanfte Tourismusentwicklung mit historischen Transportmethoden, 
inbegriffen historische Eisenbahnen und anderen nicht mehr in Betriebstehende Fahrzeuge oder 
umgestellte Einrichtungen wie zum Beispiel Kanäle, Werften und Reparatureinrichtungen, Fußpfade. 
Historische Eisenbahnen können zum Teil von lokalen Partnerschaften werden die mit den lokalen 
Behörden zusammen arbeiten. 

Im 6. Rahmenwerk von FTE mag es Aktionen geben, die Transport, Tourismus und lebensfähige 
Entwicklungen integrieren bei denen Forschungs- und Demonstrationstätigkeiten mit historischen 
Eisenbahnen auch eine Rolle spielen könnten, dies in Zusammenarbeit mit Universitäten und 
Forschungsinstituten. 
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Schließlich, schlug das EU Parlament 2002 die Einrichtung eines spezifischen Rahmenwerkprogramms 
für Tourismus innerhalb der EU vor mit einem spezifischen Haushalt und mit Betonung auf die 
vorgesehenen Mittel, insbesondere denjenigen, die auf Ausbildung zielen und die die Innovation fördern. 
Dieses Programm wird betrachtet als ein Mittel Europa als Ganzes als das Tourismusreiseziel der Welt zu 
sehen. Wenn solch ein spezifisches Tourismusprogramm angenommen wird, könnten Museums und 
Touristikbahnen die aktiven Teilnehmer dabei sein Europas Tourismuspotential zu fördern. 

7. SCHLUSSFOLGERUNGEN 
Wir haben einige Instrumente, Konzepte und Ideen von Möglichkeiten präsentiert die von der EU 
mitsubventioniert werden für Aktionen die die Entwicklung der historischen Eisenbahnen und ihren 
weiteren Gebieten betreffen. Dies ist keine allumfassende Rezension, weil die EU Programme und 
Prioritäten sich mit der Zeit ändern können. Man kann einige Schlussfolgerungen ziehen und einige 
Richtlinien aufstellen, wenn man diese dann in Betracht zieht, kann dies dazu führen, dass EU 
Subventionen gesichert werden für die Mitfinanzierung von historischen Eisenbahnen:   

• Zusammenarbeit mit lokalen und regionalen Behörden 

• Zusammenarbeit mit Universitäten, Forschungs-und Ausbildungsinstituten 

• Zusammenarbeit mit Assoziationen der Reise- und Tourismusindustrie, Handels- und 
Industriekammern, Geschäftlichen Vereinigungen 

• Den Aufruf für Vorschläge im weiterstmöglichen Sinne interpretieren, damit historische Eisenbahnen 
integriert werden, dies auch in Relation zu unseren eigenen Plänen. 

• Von Aufrufen für Vorschläge profitieren, die möglicherweise sich auf das Interesse von historischen 
Eisenbahnen beziehen, wenn sie angekündigt werden (Ein vorrangiges Thema für dieses Jahr, 
welches den historischen Eisenbahnen recht ist, mag nächstes Jahr nicht wieder auftauchen) 

• Unterschätzen Sie nicht die Wichtigkeit und die Tragfähigkeit von solidem Projektmanagement, von 
Verwaltung und Koordination 

• Benutzen Sie existierende oder bewilligte Subventionen dazu sie aufeinander abzustimmen indem Sie 
Aktivitäten integrieren die bereits geplant waren  

• Betonen sie den zusätzlichen europaweiten Nutzen von gemeinschaftlichen Arbeitsmethoden.  

• Schließen Sie mit ein die effektive Verbreitung von Aktivitäten und Mitteln (indem Sie bereits 
existierende Kommunikationswege ausnutzen und neue entwickeln) 

• Betonen sie das gemeinsame europäische Erbe von Dampflokomotiven 

• Betonen Sie den Multiplikatoreffekt 

• Integrieren Sie Partner aus den zukünftigen Mitgliedsländern der EU  

• Suchen Sie Rat von ihren nationalen Abgeordneten und informieren Sie ihn über relevante 
Programme für ihren Vorschlag 

• Fangen Sie früh mit dem Vorschlag an und benutzen Sie etablierte Verbindungen mit relevanten 
Organisationen oder anderen Ländern damit sie den Vorschlagsprozess beschleunigen 
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Sogar in Fällen wo eine historische Eisenbahngesellschaft nicht direkt von einer Beteiligung der EU bei 
dem Subventionierungsprozess rechnen kann, könnten Tätigkeiten von historischen  Eisenbahnen 
mitfinanziert werden von EU Programmen wo der eigentliche Nutznießer eine andere Organisation ist 
(z.B. die lokale Behörde, eine Universität/Forschungsinstitut, Agentur zur Entwicklung des Tourismus, 
Handelskammer). 

Wir hoffen, dass das eben erwähnte dazu beitragen kann, dass historische Eisenbahnen von den EU 
Teilsubventionierungsprogrammen in Zukunft profitieren können, wir glauben fest daran, dass die 
Erfahrungen, die durch die Mitarbeit auf transeuropäischer und paneuropäischer Ebene, innerhalb solcher 
Programme, gewonnen wurden, sowie durch Teamwork mehr wert sind als die Subventionen selbst.  
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8. 1. BRIEF DESCRIPTION OF STEAM LOCOMOTIVE BOILER 
WATER TREATMENT 
A continuing problem since the development of the first steam locomotive has been treatment of the 
boiler water. Water contains impurities (minerals, metals etc.) which can lead to problems in steam 
boilers. Since the vast majority of locomotives built are non-condensing (i.e. water is used once and 
exhausted out of the chimney, we will not discuss the cases for and against condensing locomotives in 
this paper) water treatment is more difficult to control than on ships and stationary power plants which 
condense their water and reuse it. In a steam locomotive, the impurities become concentrated inside the 
boiler over a period of time and eventually precipitate out of the solution onto the internal surfaces of the 
boiler. This process is called fouling. These materials can slow down the transfer of heat from the fuel to 
the water and decrease the locomotives efficiency and power. Such fouling can also accelerate corrosion 
of the boilers internal surfaces, thus increasing maintenance requirements and decreasing the life of boiler 
components. Some water conditions cause boilers to 'foam', which in turn can lead to many other 
problems. Operators in the past attempted to minimize foaming by periodically 'blowing down' the boiler 
or removing small amounts of water from the low points of the boiler while the boiler was in steam (for 
example the scum cocks as used on South African locomotives). If this had to be done very often a great 
deal of fuel and water could be wasted. Certain geographical areas have much worse water than others do, 
therefore whilst this phenomena was a nuisance for all railways, it became a tremendous problem for 
some.  

Normal practice on steam locomotives was to 'wash out' the boiler at least monthly. The locomotive 
would be taken out of service, have its fire extinguished and the boiler left to cool down (cooling down of 
the boiler was not North American practice, more of that later). Boiler plugs were then removed and 
washing out of the boiler internals could begin. This consisted of directing a high-pressure jet of water 
through the spaces provided by the absence of the boiler plugs and followed a systematic course. 
Undesirable matter is flushed out during this operation. Once flushing out was complete the plugs could 
be refitted. This process could take several hours, not to mention the time taken to gently re warm the 
boiler from cold (again not US practice) before proper steam raising could begin followed by a visual 
check prior to the locomotive re entering service. All of this represented a significant amount of labour 
accompanied by lack of availability of the locomotive. A more serious problem was that some fouling 
materials hardened onto boiler surfaces and could not be removed by using normal washout methods. If 
fouling becomes sufficiently severe, it can actually cause the temperature of parts of the boiler such as 
firebox surfaces and tubes to become so great that they can be permanently damaged (a practical example 
of this is given later).  

http://www.trendelfindelmundo.com.ar/
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The whole water issue was another 'nail in the coffin' of the steam locomotive at a time when the diesel 
locomotive was being introduced. However the application of sound engineering principals has shown 
that problems associated with boiler water can be virtually eliminated from steam locomotive operation.  

By the 1930's railway suppliers had begun to develop chemical treatment which somewhat reduced these 
problems. By adding appropriate chemicals to the water prior to its introduction to the boiler, fouling 
could be significantly reduced. Some railways were more advanced than others in their methods of water 
treatment. In France an advanced treatment was developed known as TRAITEMENT INTEGRAL 
ARMAND (TIA) which SIGNIFICANTLY reduced problems concerning locomotive boilers. The 
Argentinian engineer L.D. Porta went on to develop a simplified, heavy duty version of the TIA system 
and applied it to a number of locomotives in Argentina. Advances in the system allowed locomotives to 
operate for 6 months or more, even in what were known as 'bad water' districts, between boiler washouts. 
In addition, hard fouling of internal boiler surfaces was completely eliminated. This state of affairs 
significantly extended boiler life. Some locomotives using Portas treatment system operated for some 30 
years without replacement of tubes or firebox plates.  

9. 2. APPLICATION OF A MODERN BOILER WATER TREATMENT 
AT FERROCARRIL AUSTRAL FUEGUINO 
The concept of internal boiler water treatment has for a long time been as misunderstood a subject as 
locomotive exhaust systems with many myths and old drivers' tales being allowed to take over from 
proper investigation and rigid implementation of corrective systems. Such systems are derived from 
proper scientific testing with railway engineers working in conjunction with both high academics, running 
shed staff and locomotive crews. It may be said that over the years too many locomotive engineers did not 
place their faith in the high academics and by the same token neither did they go out on the engines often 
enough to gain practical experience as firemen and drivers (the exception to this being in France as I am 
sure that you aware of). As a result too much 'progress' was achieved in trial and error' fashion, stabbing 
punches in the dark and without being aware of the practical implementations of instructions.  

The Ferrocarril Austral Fueguino (FCAF), translated to English - Southern Fuegian Railway, was a 
classic case of a former 'working' railway' (this is far from saying that the FCAF does not work for its 
living nowadays!) being re opened as a commercial tourist line in a country where the railway tradition 
had almost been lost1. Following a traffic boom that took place during 1996 and 1997 a technical review 
of FCAF was undertaken during 19982. As a result of this review, it was decided by senior management 
to go ahead with a locomotive modernization scheme. One very important aspect of any such scheme is 
that of corrective INTERNAL boiler water treatment. Indeed, it is unimaginable to visualize advancing 
steam without the correct internal boiler water conditions. One could say that FCAF provides one of the 
hardest testing grounds for railway engineering systems - a line that operates all the year round with an 
intensive high season service with minimum resources, minimum number of relatively low tech staff, 
geographically unfriendly location3, operates a winter service in temperatures as low as minus 25 degrees 
centigrade in severe snow drift conditions in a country that saw the breakdown of most national systems 
during the financial crash of 2001. Sounds grim I suppose? However that is the reality of this narrow 
gauge railway, it is a 'no frills' operation allowing a minimum margin for error.   

A corrective boiler water treatment regime was implemented on the railway during 1998 as a result of the 
L.D. Porta's first critical review of the locomotive situation that existed at the time4. Unfortunately the 
application of the system failed completely as supervision of such did not exist thus each driver was 
allowed to opinionate over whether the treatment was a good thing or a bad thing or indeed whether it 
was to much effort to remember to dose the locomotives water tanks on a daily basis! The present writer 
arrived at FCAF in the capacity of full time Technical Manager during early March 1999 and the water 
treatment regime was re introduced, though this time under rigid supervision5. The short and long term 
benefits of such a system were explained in detail to FCAF maintenance and operating staff along with 
senior management and by the end of the year we were beginning to see the benefits of the work. The 
treatment that was in stock at the time, STOKER 130, dated back to 1998 and it was decided to continue 
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using the same product rather than changing over to a different chemical. The composition of the 
treatment in powder form had been specified to the supplier by Porta some years earlier.  

In the opening part of this paper I briefly mentioned the TIA system as adopted in France6 and its 
simplification as a 'heavy duty' treatment for countries such as Argentina where locomotive drivers were 
not fully qualified engineers but rose from the ranks of cleaners and firemen. FCAF drivers (locomotives 
are single manned on this line) are (with the odd exception) 'men off the street' or recruited from other 
branches of industry. Therefore the application of any new system must be as simple and straightforward 
as possible. Water tank and tender dispensers are normally used to distribute chemical water treatment 
into the feedwater. In the case of the FCAF locomotive fleet it proved practical to dose each locomotive 
by hand on a 'per trip' basis. As well as being relatively easy to dose the feedwater to accurate weighed 
out measurements it gave the operating staff (in this case the drivers) a good 'hands on' feel to what was 
being done and we managed to eliminate any imagined magic that may have influenced a premature 
failure of the system7. The chemicals used in this system are supplied in powder for. One very important 
ingredient of the treatment is polyamide antifoam8. More of this later as we take a step by step look at 
how the system was applied to our locomotive fleet. The initial dosages were  calculated as best we could 
in proportion to the amount of feedwater consumed per round trip. It should be remembered that prior to 
1999 no record keeping as far as the engineering department was concerned had taken place and therefore 
we were beginning afresh with daily consumptions of any kind. Initially a good guesstimate was taken as 
to how much water both 'Nora' and 'Camila' were using on a round trip and treatment dosages were 
applied on that basis. Looking back through the records relating to that period of time the instruction 
issued to footplate staff states a figure of '50 g Stoker 130 per water tank filling'. During the winter of 
1999 we undertook the heavy overhaul and first stage modification of 'Camila' at the 'End of the World 
Workshops' and at the same time water and fuel tank gauges were fitted to the locomotive which made 
life a lot easier as far as accurate record keeping was concerned when this locomotive re entered service 
later that year9.  

By early on in the year 2000 the corrective water treatment system was well under way at the railway 
with the writer generally supervising dosages and analysing what we had in the boilers as best he could at 
that point in time. However, the results of not using any boiler water treatment for the previous 4 years 
came to light when the increased steaming rate of modified locomotive No.3 'Camila' revealed that the 
foundation ring and parts of the water space between the firebox inner and outer sheets were packed solid 
with hard scale10. This state of affairs led to severe deformation (evident in the form of a white bulge) of 
the right hand side inner firebox sidesheet which resulted in the locomotive being withdrawn from service 
on 12th February 2000, not really a good state of affairs as we were still in high summer season and 
therefore left with 'Nora' and the diesel 'Tierra del Fuego' to deal with the rest of the seasons traffic. 
Camila was fully stripped down to a rolling chassis with the boiler removed for a thorough visual 
examination. This involved having to drill several holes in the outer firebox so as to ascertain the extent 
of the packed up scale. Likewise inspection holes were drilled in the inner firebox so as to determine 
scaling levels at the point of the deformation itself. What was there had to be broken up before being 
removed by the bucket full. Once the inspection was complete and repair method determined and verified 
by our inspecting body11 the boiler was sent to a boiler shop in Buenos Aires12. The other FCAF steamer 
'Nora' was also withdrawn from service for a couple of days in order to check the boiler for signs of a 
similar build up of scale. It was found to be not quite as bad as 'Camila's' but was at the same time well on 
the way to a failure of a similar nature. The accumulated scale was rapidly broken down into a substance 
that could be removed by steel rods and high pressure water jets. The original design of 'Nora's' and 
'Camila's' boilers did not lend itself to easy inspection, maintenance and cleaning, therefore apart from the 
lack of a corrective water treatment system this factor had to be taken into account when assessing the 
particular failure that we were faced with of failure13. At the same time as carrying out repair work to 
'Camila's' inner firebox, 3 foam height indicator accommodation bosses were fitted between the dome and 
the safety valves on the top of the boiler barrel. This failure meant that 'Camila' was out of traffic for a 
period of over 7 months which, in view of the fact that we had spent the best part of 1999 overhauling it, 
was not really the best state of affairs. Likewise the company was faced with a substantial repair and 
transportation bill. During that period of time 'Nora' ran in service and application of water treatment 
continued. A thick brown soup was beginning to form inside the boiler and as the treatment continued to 
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do its work we noticed that this was becoming increasingly mobile as the steaming cycle proceeded. 
Boiler washouts were initially set at 30 days in steam and as such were carried out we saw with our own 
eyes what had once been hardened scale beginning to break up into soft flakes some 50 mm by 20 mm14. 
A muddy deposit was also noticeable as we drained the boiler water, flushed out the barrel followed by 
the foundation ring.  

Camila was back in daily service by early October, the boiler was as internally clean as possible 
following repair and hydraulic testing. Dosing with the requisite amount of Stoker 130 continued. By now 
the addition of the water tank gauge was showing its benefit and we were at last able to calculate the 
amount of treatment required per trip15, a good practical indicator being that the feedwater overflow from 
the injector should run with a tinge of red to it, something similar to a watered down red wine16 ! One may 
think at this point in time "this is all well and good, but what about carryover of the boiler water due to a 
high level of suspended and totally dissolved solids being in violent circulation?" The writer had a fairly 
harsh experience of this phenomena whilst driving 'Camila' on a busy day not long after the engine had 
returned to traffic. What the theory book says is one thing but when you are at the front of a heavily 
loaded passenger train trying to control a locomotive that has an out of control boiler giving a false water 
indication, passing such through the steam circuit to atmosphere and not being able to put the injectors on 
represents a different case altogether. The system is designed to work by maintaining a high level of 
alkalinity within the boiler. The mobile sludge had accumulated very quickly at this stage of development 
and the scheme was more advanced than I had thought it to be, I had been caught out because the level of 
alkalinity as a proportion of totally dissolved solids was to low - far to low! At the time we recorded a pH 
number of 9,5, this was raised relatively quickly in order to give a pH number of 11 and the problem 
ceased. On the day in question much blowing down of the boiler had to be carried out in order for 
'Camila' to continue working its trains and application was suspended for a couple of days whilst the 
problem was thoroughly investigated. In this particular case (which was relatively early on in the 
timescale of the project) blowing down was carried out in order to apply a temporary re balance to the 
internal boiler water conditions, if re application of the treatment causes a further imbalance of these 
conditions then a full washout must be carried out before a new steaming cycle is started This problem 
was only to reappear twice in the future when we were supplied with a poorly made up batch of the 
treatment, in these isolated cases foaming17 occurred after only 14 days into the steaming cycle. As 
concentration levels in the boiler rose additional (and very powerful) polyamide antifoam was added to 
the treatment applications. Though this antifoam is supplied with the Stoker 130 'as mixed', high 
concentrations of TDS require an extra amount to be added depending on the internal conditions of the 
boiler during the steaming cycle, as this is the case these extra amounts are made as an addition to the 
normal dosages with the 'treatment dosing instructions' altering accordingly during the early stages of the 
scheme. If for any reason antifoam is unavailable for a certain period of time, cylinder oil can be added to 
the boiler water make up which acts as an antifoam18. This application has the beneficial effect of 
'lubricating' the steam which in turn extends the maintenance period of live steam control valves 
(especially if superheated auxiliary steam is used) and allied with the use of stainless steel seated valves 
represents a considerable saving in this area19.  

By the end of the 2000/2001 high summer season, we had achieved what can only be described as a 
concentrated, fully mobile, brown sludge in the boiler of locomotive No.3. Locomotive No.2 had seen 
limited service following No.3's return to traffic (even though this was the case it had worked as 'second 
engine' up until it suffered severe mechanical failure in late February 2001 which meant its withdrawal 
from service and commencement of rebuild and stage 1 modification), though it was possible to gather in 
service data during this period of time, including detailed statistics relating to fuel and water consumption 
and internal boiler water conditions. Up until now we had used 'conventional' (for want of a better 
description) style washouts. It was decided to convert to the American method of washing out boilers, 
indeed no other method of washing out is suitable in order to deal with such a sludge in mobile form, and 
prior to its winter maintenance period (June/early July of that year and in fact the locomotives last 'C' 
examination at the time of writing) that year the first of such involving this technique was very 
successfully carried out at Ushuaia. Why is the USA method of washing out so essential to the success of 
such a treatment regime? If one is dealing with the removal of sludge (and this is real sludge, imagine a 
very wet clay or even mud on a football pitch - not broken up pieces of scale) that is mobile then the 
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correct conditions must be created that will allow such to be cleared quickly and in its entirety. If the 
boiler was sufficiently cooled20 and drained there would be a high risk of the sludge 'baking' itself to the 
internal water surfaces and in its cold state such would be very difficult, almost impossible in fact, to 
remove using a cold washing method (even at reasonable washing pressures). The result of that would be 
the internal water surfaces being left coated with a layer of insulating material thus heat transfer is 
theoretically reduced resulting in higher operating costs as is suffered with scale build up on these 
surfaces. Bear in mind that a scale build up of only 1/16'' forms a SIGNIFICANT heat insulator21. 
Practically speaking the residual sludge would very quickly go back into solution upon the start up of the 
new steaming cycle, but on the other hand if that were the case then why wash out at pre determined 
interval an any case22? In brief, the American boiler washout method relies on such being carried out in a 
hot state rather than cold state. At the start of the washout of the washout the boiler should be in  'just off 
the boil' condition (obviously NOT in steam!). If there is any risk of the internal surfaces temperatures 
being lower than optimum then the locomotive is lit up for a brief period of time immediately prior to the 
commencement of washout plug removal23. Hot, pressurised water is used in order to remove sludge and 
any cases of broken down (softened) scale. During these initial days of the USA hot washout method, 
heavy duty braided wire (such as is used for telegraph poles due to its combined strength and flexibility) 
was used so as scrape the water space between the tubes24. Water for washing out is obtained in this form 
is provided by our mobile pressure washer, however I hasten to add that this is not an ideal technique as 
such washers are designed to operate for relatively short periods of time, hence a purpose built steam 
washing plant is the correct installation so as to ensure continuos success25 (and not causing frequent 
failure of the workshop pressure washer). Washing out is performed in the normal manner, positioning of 
the lance so as to end up with an accumulation of sludge that can be flushed out of the foundation ring. 
The internal water surface is left in a 'no scale' and 'no sludge' state. The boiler is re filled with hot water 
and immediately steamed26 as the boiler has altered its temperature dramatically with respect to the 
fireside and waterside.  Other benefits of washing out hot are that the locomotive is out of service for a 
matter of a few hours rather than days and return to 'in steam' condition is very short. Availability of the 
steam locomotive fleet is thus higher and nowadays at FCAF we tend to do wash outs in the evening after 
the engine has worked its final turn of the day, steam being dropped upon return to the works27 allowing 
washout to commence not long afterwards. The concerned locomotive is normally back in full steam 
before midnight, ready and checked over for the next day's service. If you consider that our operation at 
FCAF requires maximum steam locomotive availability allied with a small number of maintenance staff, 
then the importance of such modern practices become apparent.   

By July 2001 we had adopted the term 'PT' (Porta Treatment)28 for what we were using in recognition of 
the fact that this was an advancement on the TIA (the latter previously mentioned above). 'Camila's' foam 
height indicator (the term monitor or meter is also used to describe this apparatus) accommodation bosses 
and electrodes (common automotive spark plugs) were in place and it had been the intention to fit this 
system in its entirety during this 6 week shopping period29. Alas, I had made a miscalculation as to the 
positioning of such! Theoretically the foam height indicator should be positioned between the firebox 
outer wrapper and the steam collecting dome in order to take readings of foam height in an area where the 
water circulation is more violent, however the throttle operating linkage for this particular locomotive 
passes through the water space in order to mate the throttle handle with the valve inside the dome itself. 
Therefore whilst theoretically correct it was not practical to fit the requisite sensors to the electrodes as 
the throttle linkage was foul of these! The foam height indicator was not connected and trials continued 
without such. Meanwhile No.2's replacement boiler30 was being modified in order to fit to this locomotive 
during its rebuild (which was taking place at this point in time) and part of the modifications included the 
fitting of a foam height indicator, though this time positioned between the dome and he smokebox due to 
the fact that the throttle valve of this engine is fitted on top of the boiler barrel between the firebox and 
the dome. We were to see at a much later date the importance of being able to fit such an indicator on the 
firebox side of the dome31.  

High levels of alkalinity keep silica in solution, if this were not the case such would lead to a hard egg 
shape type of scale. Scale in this form is a silicate (such as glass); therefore  gaugeframe glasses can be 
dissolved. Such is not 'erosion' of the glasses as many have believed it to be in the past as such an action 
is mechanical; in this particular case it is chemical. Alkali resistant glass should be used for gaugeframes 
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in conjunction with the PT otherwise the ends of the tubes become dangerously thin32 and cause a safety 
hazard for footplate crews. It is interesting to note that fusible plugs have been developed which avoid 
alkalinity attack and therefore frequent changing, hence premature decomposition of the boiler 
concentration during a long steaming cycle. The element fusible element composition in these plugs is: 
Pb 88%, Sn 12% allowing a melting point 2580C. 

We have mentioned antifoams earlier in this text. It should be remembered that antifoams are substances 
that have a limited life in the boiler, exponentially diminishing with temperature. As this is the case a long 
station stop or layover could result in depriving the boiler water of their presence. As a result of 
experiencing this first hand with the 15.00 departure from Estacion fin del Mundo33 whilst on the 
footplate of 'Camila', a means of rapid injection of antifoam into the feed line was investigated and means 
of fitting such to this locomotive and No.2 are in progress. Whilst on the subject of rapid injection and 
mixing of feed elements it is worth drawing attention to the fact that locomotive No.2 is fitted with side 
boiler feeds whilst 'Camila' is fitted with a top feed arrangement. Tannin as incorporated as part of the 
treatment for various purposes one of these being to serve as an oxygen scavenger together with sodium 
sulphite. The physiochemistry of the process of precipitation imposes a submerged feed therefore no 
opportunity exists to use the steam space in order to de gasify the incoming water as is the case with a top 
feed system.   

With all going relatively to plan as far as the application of the PT to 'Camila' was concerned it was 
decided to go for a longer steaming cycle and this was achieved during the spring of that year when the 
locomotive achieved over 90 days in steam on normal passenger train duties34, the engine only being 
'shopped' for a couple of hours during evenings in order to replace its fusible plug at 25 day intervals 
along with a gaugeglass check. The best that we had achieved before this cycle was 45 days in steam 
earlier on during the same year, severe attacks of foaming during the 43rd, 44th and 45th day signifying that 
a full washout was required. Working on the principle that boilers should be treated when not in service 
as well as when in service, treatment of No.2's replacement boiler had begun once it was fitted to the 
main cradle frame of the engine in September 2001. A high dosage of Stoker 130 was applied along with 
a relatively high dosage of caustic soda. This was subsequently mixed inside the boiler using a 
compressed air hose attachment. Once in traffic we monitored the effect of treatment application to a new 
corrosion free boiler35. The modified Garratt locomotive No.2 'Ing. L.D. Porta'36 suffered a premature 
mechanical failure in traffic on 4/2/02 and PT trials recommenced during November of that year upon 
completion of a second phase of component repair and renewal. At the time of preparing this paper it is in 
its second steaming cycle since November 2002, its last boiler washout having taken place on 2/1/03 
having completed 43 days in steam37. The completion of the foam height indicator as fitted to 'Ing. L.D. 
Porta' has proved to be popular amongst drivers as their 'third eye' so as to keep a close check on internal 
boiler water events.  

Long steaming cycles of locomotives are now normal practice at the railway, if at least 90 days in steam 
are not achieved then something is suspected to be out of place. The aim is now to double this time period 
so as to be able to wash out boilers twice a year. Boiler repair and maintenance work have been 
significantly reduced and locomotive drivers are fully partaking in this interesting project and are now 
able to 'control' the behaviour of the boiler water by the use of simple instrumentation and chemicals that 
are applied by hand to the feedwater in the engine tanks.  

10. 3. COMMENTS AND CONCLUSIONS 
The writer was first made aware of the PT during 1992 and made several attempts to implement such in 
its entirety as a preventative measure against a predicted 'boiler epidemic' in the UK. It was realised by 
Porta, and others, that it was impossible to advance steam traction beyond first generation levels without 
the perfection of internal boiler water conditions. The RFIRT in southern Argentina proved to be a good 
testing ground for this system and resulted in the boilers the railways Santa Fe class locomotives working 
for extended periods of time without having to remove such for heavy repair work. During 1969 the 
Argentine State Railways called upon Instituto Tecnologia Industrial38 to solve the widespread epidemic 
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of water carryover and severe corrosion problems that its locomotives were suffering in the north of the 
country. C 16 class 4-8-2 locomotive No. 1802 was set up as a test engine and worked between Salta and 
Socompa39 (a northern section of the FC Belgrano system). A regular crew was allocated to 180240 
accompanied by Porta for most of the in service testing. Boilers in that region were fed with very hard 
water and these areas had become known as 'boiler cemeteries'. Locomotive boilers had to be washed out 
every couple of weeks and tubes replaced every 2 years due to severe scaling of the internal surfaces. We 
should remember that the results of a corrective system are not gained overnight, however by 1974 
locomotive 1802, and others of the railways fleet in the same area that had been put on to the corrective 
system, required washing out only twice a year. This state of affairs represented incredible savings in 
terms of labour and infrastructure costs, not to mention ease of operation for the crews themselves.  

The most important point regarding the PT system is the following: IT IS NOT WHAT IS PUT INTO 
THE BOILER THAT COUNTS, BUT WHAT ONE ALREADY HAS IN THE BOILER. It is an internal 
treatment system41 and therefore relies on what is built up inside the boiler not what is fed into such. This 
was stressed to the writer in the past and having now gained experience of the system he also stresses this 
point to the rest of the railway world! The TIA system was the result of the necessity to provide an 
answer to heavy boiler maintenance resulting from a number of treatments, which included, as in Britain, 
wayside feed water-treating plants. There is always some good luck involved with development schemes 
and the writer is of no exception to this rule (as has been proved at FCAF!).  

A whole new book could be written on the subject of the PT, this paper merely touches the tip of the 
iceberg as far as the subject is concerned, concentrating on the recent experience gained during its 
application at FCAF in Argentina. The writer, as well as being a steam locomotive development engineer, 
is a practical engineman and therefore much of what is stated here relates to the overall view of making it 
work in adverse conditions whilst at the same time ensuring that the system is as user friendly as possible.  

I would like to re cap on some fundamental points relating to such an advanced internal boiler water 
treatment system:  

1. The necessity of an advanced water treatment system for low tech countries led to research and 
development work that produced a system that was somewhat more advanced than the TIA and 
British Railways systems. In such an advanced system the boiler is considered as a crystaliser.  

2. Highly advanced and very powerful antifoams (such as the Foster Wheeler polyamide type) allow 
the boiler water chemistry to be 'played' with at will.  

3. High concentrations of totally dissolved solids allied with high quantities of sludge formation are 
aimed for.  

4. This type of water treatment is an integral part of advanced steam locomotive technology and it is 
unthinkable to be able to advance in this field without such.  

5. Operation at running shed level has been simplified to the extent that chemists are not required on 
site42.    

6. Washouts are surpressed and blowing down is eliminated.  

7. Boiler water specifications lie within very wide limits.  

8. Very high alkalinity levels are aimed at in the boiler water.  

9. The treatment chemicals are designed for rough handling by running shed and footplate staff. One 
member of staff can control the boiler water of up to 30 locomotives in one running shed.  

10. The whole system is based on a revised physiochemistry relating to scale formation phenomena.  

11. Chemists carry out their work at central laboratory level, remote to the railway.  

12. Foam height control apparatus permit a very high loading of the available steam space.  

13. Advanced concepts of points 1 to 12 allow us to envisage the application of corrective treatment 
or 3rd generation steam locomotives working at 60 bar/5500C.  
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The writer would like to thank the following for providing their support and interest during this project: 
E. Diaz, Chairman Tranex Turismo S.A.  Ing. S.R. Zubieta, Vice Chairman Tranex Turismo S.A.  R.O. 
Diaz, Director Tranex Turismo S.A.  M. Lietti, General Manager FCAF,  Ing. E. Sandoval, Operations 
Manager FCAF,  C.K. Parrott, Technical Assistant Tranex Turismo S.A. (UK Division),  A. Baeza, 
Works Foreman (former) FCAF,  F. Papatryphonos, Senior Driver FCAF  and A. Gonzalez, R. Ceballos, 
Drivers FCAF.  

S. McMahon, Ushuaia, Tierra del Fuego, Rep. Argentina, 18th March 2003.     

11. REFERENCE NOTES MADE IN MAIN READING TEXT 
(APPLICATION OF P.T. INTERNAL W.T. SCHEME AT FCAF, USHUAIA, 
ARGENTINA). 
1FCAF was 'restored' during 1993/1994 on part of the old state prison railway. It was re opened as a 
commercial tourist passenger line on 11th October 1994. The driving force behind the project to re open 
the railway was the eminent Argentine entrepreneur, Enrique Diaz. He had already set up a successful 
international shipping agency during 1987, based in Ushuaia, Tranex S.R.L. In his much younger days, 
Diaz had served as a merchant navy officer and during his spare time in British ports he had the 
opportunity to travel inland and see the Welsh narrow gauge. This experience inspired him to concentrate 
efforts on such schemes in his native Argentina. Tranex Turismo S.A. was formed during 1993 and are 
the owners and operators of FCAF. It is interesting to note that Diaz was already planning on moving 
tourists by ship from Ushuaia to Isla del Estados as early on as 1991 and he went as far as Finland during 
1992 in order to investigate how this might be done efficiently and economically, the reader may like to 
ponder over whether had this scheme been successful would Tranex be running a fleet of steam ships 
rather than steam locomotives nowadays? The present length of FCAF is 5,25 km with adverse gradients, 
the most severe of these being 1 in 22 on the outward journey at the approach to the intermediate station 
of 'La Macarena'. The mainline passenger service is operated by 2 steam locomotives - No.2 'Ing. L.D. 
Porta' (formerly named 'Nora'), 0-4-0 + 0-4-0 KM Garratt, built at Carupa workshops, Buenos Aires, 
Argentina in 1994 and No.3 'Camila', 2-6-2T, built by Winson Engineering of the UK in 1995. Both 
steamers have undergone stage one modification and rebuild as part of the ongoing FCAF locomotive 
modernization scheme, this work being carried out at FCAF's 'End of the World Workshops' at Estacion 
fin del Mundo, Ushuaia. Stage 2 modification of both locomotives is to be undertaken during the next 
couple of years as money and resources become available. The diesel fleet, used for standby, shunting and 
engineering train duties consists of locomotives No.1 'Rodrigo', No. 4 'Tierra del Fuego' and No.5. A new 
steam locomotive, designated LVM 803, is in the design stage at the time of writing. The specification for 
this engine, FCAF fleet number 6, represents a state of the art 2nd generation machine employing 
compound expansion rather than simple expansion as used in locomotives 2 and 3. The extension of the 
line to the city centre of Ushuaia is planned to take place within the next 3 years, with planning almost 
complete. For most of its 10 km route the extension of FCAF will form a new permanent way, the former 
having been heavily built upon during recent years as part of the continuing development and expansion 
of the city of Ushuaia. Apart from the LVM 803, new passenger and engineering rolling stock are in the 
pipeline.  
2The writer first visited FCAF during July 1998. Initial in service testing of locomotives 2 and 3 took 
place and a general technical review of the railway was carried out at the same time. A report on such was 
written and submitted to Tranex senior management. This review of the state of affairs found at the time 
formed the basis for a multi stage upgrading of the railway in order to meet predicted traffic demands. 
The latest high summer traffic figures (2002/2003 Southern Hemisphere summer) have proved how 
accurate these predictions were.  
3FCAF is the most southerly railway in the World being some 360 km (601 km by road) nearer to the 
South Pole than the neighbouring Red Ferroviario Industrial Rio Turbio. Ushuaia is just over 2,300 km 
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south of the capital Buenos Aires (very little in terms of populated areas separate the two locations). As a 
result of the geographical location of FCAF the reader can imagine the difficulties experienced in 
conjunction with maintaining the infrastructure of such a line!  
4L.D. Porta officially served as Engineering Consultant to FCAF between 1997 and 1999 and it was as a 
result of this that the writer was made aware of its existence (personal correspondence between Porta and 
the writer dated 4/1/97 and 19/4/97). Porta made an initial critical review of the railway upon his first visit 
and described it as "the presentation card" for future projects to be undertaken by Tranex Turismo S.A. 
One such project that the company was working on at the time being the development of a broad gauge, 
steam hauled luxury train service between the capital city of Buenos Aires and the coastal resort of Mar 
del Plata. It was this particular project that had attracted the writer to work for Tranex and the original 
intention had been for him to spend some 2 years upgrading FCAF before moving north to continue with 
the Bue/MdP scheme. To date this development project has not materialized due to provincial difficulties 
however there is still hope as the project file is still on the table in Buenos Aires. In order to operate this 
daily service it was the original intention of Porta to modify 2 existing ex state railways 4-8-0's that 
happened to be in stock in Buenos Aires at the time. This modification scheme would have involved 
raising the indicated horsepower of locomotives in question to a diesel equivalent of 3000, this being 
necessary in order to keep up with existing timings on the 400 km route allowing high acceleration rates 
and a normal running speed of 130 km/h. An improved oil burning system was to be used along with 
feedwater heating, advanced internal feedwater treatment and a high degree of superheating allied with 
mechanical improvements. Other locomotive projects that Tranex's Technical Development Department 
have been involved with during recent years were the LVM 801 for 'Tren a las Nubes' in northern 
Argentina (a new 2 - 8 -2T 2nd generation steam locomotive with a water carr added for use on the 
outward 'mountain climbing' part of the journey that allows the full use of the 'supply ballasting principle' 
quick release couplings allowing this to be rapidly detached from the engine unit for the return downhill 
journey, such a scheme would have enabled this railway to run a full steam tourist service from its base in 
Salta to its terminus high up in the Andes at Socompa and was first proposed by Tranex Chairman E. 
Diaz during the inaugural meeting of the Association of Argentine Tourist Railways held at Ushuaia 
during June 1999), a design to convert an ex Chilean Railways Class 57 from conventional coal firing to a 
modern oil burning system (this scheme also included other modifications such as improved exhaust 
system, motion and valve gear) and the inspection and overseeing of transportation of 2 Indian Railways 
YP class steamers from India to a new temporary home in Togo, Africa on behalf of the north American 
company Rail Development Corporation (a modification scheme which included options for converting 
from conventional coal firing to oil burning or wood firing using the gas producer combustion system, 
regauging and conversion to air braking was also drawn up at the time). From early 2000 onwards Porta 
continued to assist the writer on a personal basis with matters concerning steam locomotive development.  
5Whilst the writer is an advocate of 'free creative thinking'; the application of quantified improvements in 
the field of steam locomotive engineering must be carried out under controlled conditions. A common 
vice within railway administrations worldwide is to wrongly blame any failure on the 'idea' and not the 
'application of the idea'.  
6Following the Second World War improvements to, or rebuilding of, the older French locomotives (the 
type of treatment required and the engines to which it should be applied) were decided subject to any 
alterations in the depreciation programe. In brief the plans included improvement of steam circuits, 
improvements to exhaust systems, feed water heating and the fitting of water purification devices. This 
last matter was met by the TIA system (a much asked question is 'what does TIA stand for?' the answer 
being that TIA stands for Traitement Integral Armand, the highly effective method of water treatment 
invented by M. Armand). By this system a 'disencrustor', consisting of carbonate of soda, phosphate of 
soda, caustic soda and tannin was introduced into the feed water by a distributor. Armand had started 
working on this system in 1940/41, basing his investigations on the physico - chemical action of tannin on 
a soda environment and, at the temperatures of boilers, on the calcium encrusting salts. The particular 
importance of this equipment was that boiler repair constitutes the most expensive part of steam 
locomotive maintenance and that the introduction of water purification on American railways had reduced 
this cost by some 50 to 60 per cent.  



 Llandudno, Großbritannien 

 2003 

2-10 Gibbon R.: A Methodical Approach to Assessing the Significance of Railway Artefacts 
  FEDECRAIL and Author, 2003 

7Some years prior to being employed by Tranex the writer had begun research work into internal boiler 
water treatment systems in the UK. The British private chemical treatment company, M & S Water 
Services Ltd. had looked closely at the work of Porta in this field and essentially followed the same train 
of thought as far as this was concerned. This state of affairs eventually led to the writer being offered a 
permanent position within that particular company in order to set up a section devoted to steam 
locomotive internal boiler water treatment in the UK and possibly further afield. This fairly lucrative offer 
was humbly declined as the writer's  plans to move to the Alfred County Railway in South Africa were 
well advanced by the end of 1993. However relatively successful internal water treatment systems based 
on the adoption of Porta's thinking and practices by M & S (and others) were implemented at the 
Ffestiniog, Welshpool & Llanfair, Snowdon and Isle of Man Railways, some years later the Vale of 
Rheidol Railway also decided to adopt an internal treatment system.  Upon applying an internal chemical 
treatment system at the Alfred County Railway, the writer was soon accused of applying 'witchcraft' to 
the steam locomotive fleet when he was to be seen directly dosing the boiler barrel of NGG 16 Class 
Garratts on shed at Port Shepstone depot following boiler washouts. It was thereafter explained to Mandla 
Cele (the boilermakers assistant) that what we were putting into the locomotives water tanks and boilers 
was actually for the benefit of the engine and not to harm it - some time had to pass before Mandla was 
fully convinced of this fact. Though the operating department of ACR was issued with a strict instruction 
to the effect of not blowing down the locomotive boilers, this long established South African Railways 
practice (it could probably be more accurately described as a ritual on the SAR!) was very difficult to 
control. As a result of this (minor, continuos boiler leakage was also a contributory factor due to the, by 
then, slack boilermakers attitude), the high level of totally dissolved solids required in order to achieve 
the predicted results was never attained, nevertheless clean boilers on this privatised section of the SAR 
system were achieved.  
8Internal water treatment can be divided into 2 generations according to Porta's research and development 
work on the subject, these being: BEFORE the adoption of antifoams and AFTER the adoption of 
antifoams on the locomotive scene.  
9For detailed, illustrated and up to date accounts of the work carried out to the FCAF steam locomotive 
fleet, the reader is invited to visit the various websites listed in the reference and bibliography section of 
this paper. 'La Locomotive Vapeur' (A. Chapelon. English edition translated by G. Carpenter and 
published by Camden Miniature Steam Services 2000) also gives an accurate account of the FCAF steam 
locomotive development programe up to the end of 2000.  'Locomotives International' issue No. 62 
carried a brief article describing the rebuilding and first stage modifications to FCAF's Garratt locomotive 
No.2. The 'End of the World Workshops' refer to the workshop installation at 'Estacion fin del Mundo' 
(End of the World Station) and is meant to reflect its geographical location, not its possible effect on the 
moral of the workshop staff!   
10The thermodynamic improvements carried out to 'Camila' as referred to in 9 allowed the concerned 
locomotive work to its full potential (taking into account of course its still unresolved defects). Solving 
one problem often leads to revealing another associated with the locomotives design and/or subsequent 
lack of repair and maintenance. This overall view of the steam locomotive should not be lost site of (as 
indeed for any machine), as a chain is only as strong as its weakest link. Camila and the FCAF at that 
point in time of its evolution had many such weak links as the writer was to find out almost on a day by 
day basis! 
11The official inspecting body for FCAF is Instituto Nacional Tecnologia Industrial. Porta himself worked 
at INTI as head the thermodynamics department from 1961 up until his retirement in 1982.  
12No suitable boiler shop was available in Ushuaia in order to carry out such repair work as was required 
to the right hand side sidesheet of 'Camila's' inner firebox. Likewise the then limited resources at the End 
of the World Workshops did not stretch to work of this nature. The dismantling of the locomotive after 
only 3 months in service following overhaul and first stage modification was disheartening for all 
involved, however it served as a good lesson that the 'good enough' engineering standards worked to in 
the early years of the FCAF lead to very short term solutions, in this case the neglect of boiler 
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maintenance and corrective treatment. However, it should be remembered that "nobody knows what he or 
she do not know until they know it!"  
13Upon arrival at FCAF the writer made a thorough examination of the boiler design and state of 
locomotives 2 and 3, along with the spare boiler that had been manufactured for the former. Such 
revealed the following: The boiler manufactured for Garratt locomotive No.2 had been so with reference 
to the Hamburg Boiler Code of 1906, upon investigation it was revealed that this particular code of boiler 
practice excludes locomotive boilers, no fusible plug had been fitted along with only one form of 
determining the water level inside the boiler, foundation ring washout plugs had been fitted to one side of 
the outer firebox sheets only thus no cross check along the foundation space was available, no backhead 
plugs had been provided, mudhole inspection doors in the upper/outer firebox had been blanked off from 
accessibility by the original boiler cladding, no front tubeplate boiler plugs had been provided, the throttle 
valve fitted was of a spherical type and the drawings supplied by the manufacturer did not match the 
manufactured boiler. At the time of building No.2 a set of spare parts had also been made, including a 
whole new boiler which carried the same faults as described above. It had been the intention of the 
company to build a second Garratt locomotive in order to strengthen the existing fleet of steamers. As a 
result of this decision these spares were sent away to the workshops of Girdlestone & Associates in South 
Africa during early 1999 (at that point in time Girdlestone & Associates were in the process of 
manufacturing a new diesel locomotive for FCAF - 'Tierra del Fuego', fleet No.4) with a view to 
commencing the manufacture of 'Nora 2' (as it had become known at the railway by then) early in the 
year 2000. Due to an economic crisis the manufacture of such was delayed and when No.2 suffered 
severe mechanical failure in traffic during late February 2001 a vast number of these spares were used in 
order to replace existing worn out components during the rebuild and stage 1 modification. The spare 
boiler was modified to the extent that it was now 'legal' to use having had a fusible plug fitted along with 
a second water gauge glass and the opportunity was taken to install a foam height indicator. This boiler 
replaced No.2's original during the rebuild, as upon inspection the crownsheet of the former showed signs 
of extreme bulging between the crownstays. Locomotive No.3's boiler revealed that no fusible plug had 
been fitted during its manufacture, however a modification had been made a couple of years later which 
provided such in the firebox crownsheet. The manufacturers had however provided a low water indicator 
attached to an upper backhead washout plug but this had failed not long after the locomotive had entered 
traffic during 1995, likewise by the time that the writer arrived at FCAF the fusible plug that had been 
fitted to No.3 had been blanked off by an old bolt as it proved to be 'a nuisance to crews when it leaked 
water into the firebox and began to put out the fire' (readers are invited to draw their own conclusions as 
to early operating and maintenance practices at FCAF). The foundation ring had been provided with 
'diagonally' fitted washout plugs, whilst this allowed access to wash out nearly all of the foundation ring 
as long as one used a specially adapted head for the pressure washer along with flexible steel rodding, it 
made visual inspection of the water space in this crucial area very difficult indeed. The washout plug 
accommodation bosses as fitted to the foundation ring were very long and therefore made life extremely 
difficult when it came to washouts. No dry pipe had been fitted for the auxiliary manifold and this allied 
with a round top firebox as opposed to a Belpaire type box made life interesting to say the least. The 
throttle valve had been positioned very low down in the dome; in fact the dome itself was very low with 
the brass cover giving an optical illusion as to the reality of what lay beneath. Both boilers suffered in 
having being manufactured using rigid stays as opposed to flexible stays coupled with the fact that that 
the inner and outer firebox had been joined by welding the corners at right angles, this included the 
foundation ring. Neither of the boilers had been fitted with gaugeglass frame extension tubes so as to give 
'true' readings of boiler water levels rather than the optical illusion created by the circulation hump that 
appears at the backhead. As part of the stagework of the FCAF locomotive modernization scheme, it was 
decided to partially modify locomotives 2 and 3 concurrent with heavy overhaul in order to provide 
'demonstrators' of what could be achieved with minimal investment in a very limited timescale. In this 
state the FCAF locomotive boilers are still in saturated rather than superheated state therefore the full 
benefits of modification have yet to be reaped at Ushuaia. Stage 2 modifications, again at minimal 
financial outlay, are planned for both steamers and design work for such is well in hand. The focal point 
of this work is the heavy rebuild of No.2's original boiler and No.3's existing boiler. In the case of No.2 it 
is convenient to prepare the original boiler (removed 2001) before stage 2 work commences on the 
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locomotive itself thus not having to withdraw such from traffic at a premature point in time (i.e. revenue 
earning capacity will not diminish relative to time). Boiler work will consist of designing and 
manufacturing a new Belpaire type firebox with rounded corners and replacement of the rigid stays by the 
flexible Tross type. The foundation ring of such will be of the 'U' Tross design and the auxiliary manifold 
will be moved outside the cab in order to improve crew comfort and satisfy safety requirements. The 
design of the longitudinal stays will be improved as well as mounting on the carrying cradle. The boiler 
will be superheated, some 75% of the tubeplate will be occupied by superheater flues whilst the 
remaining smoke tubes will be fitted with a 'superheater booster'. The fitting of a superheater header and 
feedwater heater will require the existing smokebox to be lengthened so as position the exhaust system 
directly in between the 2 components parts (the exhaust system may need some alterations to be carried 
out as a result of the boiler gas flow cross section area being altered during superheating). The boiler of 
locomotive No.3 will receive similar treatment as to that of No.2 however in addition will receive a new 
oil firing combustion system and therefore the volume of the firebox will alter accordingly. Both boilers 
will receive combustion primary air pre heating and feed water pumps. The position of No.3's rebuilt 
boiler will be slightly higher than as fitted at the moment yet it is not planned to dramatically alter the 
overall shape of this very aesthetically pleasing and popular locomotive. This particular area of design has 
often been overlooked by many and it should be remembered that it is not necessary to alter the overall 
'form' of something in order to improve it when a little reshaping of component parts can achieve the 
same result. 
14Up until 1993 the writer had been accustomed to determining boiler washout frequency at mileage 
intervals. This practice, whilst reflecting the steaming rate of the boiler as long as the locomotive 
concerned is being 'worked' rather than coasted, does not take into account the true 'in steam' conditions 
of a modern, highly insulated boiler that retains its pressure overnight. For this reason (whilst as yet 
FCAF steamers do not fully hold boiler pressure overnight) the writer decided to adopt the South African 
Railways practice of counting days in steam between washouts rather than kilometers run. The latter's 
requirement to adopt such a system was due to the fusible plugs being changed at 21 day intervals 
whether the locomotive in question was steamed or not, all fusible plugs being date stamped so as to 
reflect the frequency of re leading and replacing. Research and development work in this field had taken 
place at the Alfred County Railway, South Africa during the late 1980's under the direction of its 
Mechanical Engineer P. Girdlestone and such allowed fusible plug replacement to be extended to a safe 
25 day steaming period.   
15We had begun this practice once 'Camila' was outshopped during late November 1999, however as our 
attention was focussed on the in service testing and general performance of the locomotive following 
major overhaul and initial modification (and dealing with odd daily crisis that came our way!) attention to 
the exact amount of treatment added to the feedwater was surprisingly low on the agenda. At the time of 
entering service in 1999 'Camila' was still suffering from leaking tubes, though seal welding had been 
carried out during August of that year. The problem was temporarily solved by adding fine sawdust 
shavings and horse droppings to the boiler water - the smell of the steam emitted in the station area was 
not always appreciated by the traffic department staff.  
16This was the best physical description that the writer could give to the local locomotive crews. Red wine 
is very popular (and very nice!) in Argentina with water occasionally being used by some to dilute it 
slightly at the dinner table.  
17There are many reasons for locomotive boiler water being carried over into the steam circuit. The terms 
'priming' and 'foaming' are commonly used to describe this action, though the reasons for both cases are 
different. A good summary of boiler carry over/steam contamination is given in Porta's introduction to the 
boiler foam height monitor and reads as follows (the present writer has made a few minor alterations to 
the wording in this text, though on the whole it is exactly as Porta wrote it in 1984): Technically, pure 
steam is a must in locomotive technology. Impurities result from boiler water solids being entrained by 
four mechanisms - 1. Aquaglobejection, in which tiny water drops resulting from the bursting of bubbles 
in the water/steam interface are projected into the steam space as in the case of a soda glass. 2. Light 
foaming, in which the whole of the steam space is partially or completely filled up with large foam 
bubbles. 3. Heavy foaming in which the liquid concentration of the foam filling the steam space greater 
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up to the point of showing as wet steam on the exhaust. 4. Heavy contamination consisting of slugs of 
water entrained as a result of a violent increase in the steam demand leading to a rapid pressure drop, the 
latter causing a steam flash over the whole mass of boiler water. The resulting swelling is the cause of the 
slugs. Provided that there is a foam layer on the water surface, mechanism 1 does not occur. This 
condition is met when the TDS is greater than 6000 ppm and a powerful (not all antifoams are powerful!) 
is used. Reaching this concentration of TDS in the boiler as quickly as possible after washing out was 
found to be convenient in research work carried out in Germany. Mechanism 2 was the most frequent 
condition found when no antifoams were used, this leading to some 2% moisture in the steam. 
Mechanism 3 occurs as a result of an increased tendency of the water to foam whilst mechanism 4 occurs 
when the said sudden steam demands are not instantaneously counteracted by the production of steam by 
an instantaneous increase of heat liberation in the furnace. This can occur, in coal burning locomotives, if 
the fire is too thin and in oil burning locomotives if the fireman does not react almost instantaneously 
with the oil valve. ALL DESCRIBED PHENOMENA HAPPEN WITH GREATER INTENSITY WHEN 
THE STEAM SPACE IS SMALL, hence the sensitivity of the old men to work with "no more than three 
fingers in the glass!" When a powerful antifoam is added and boiler water conditions are appropriate for 
its action, (the presence of tannin and high alkalinity when diestearilethytendiamide is used), bubble 
bursting over a 2 to 3 inch foam layer occurs in such a way that mechanism 1 does not happen, no foam 
fills the steam space (which then shows transparent) and technically pure steam results even if the volume 
of the steam chamber is perhaps as small as one third of the normal. This occurs no matter what the TDS 
(tests having been made up to a level of 50,000 ppm) or the suspended matter concentrations are. Thus it 
is possible to work with the boiler at maximum load even with the water "on the top of the glass". A 
powerful antifoam can only palliate the effects of mechanism 4, the only cure to this being careful 
driving. Residual contamination (about 1 to 2 ppm) occurs mainly because the flow of steam in the steam 
chamber entrains liquid much like the wind entrains liquid droplets over the surface of the sea.  
18Years of experience have proved that the presence of superheated cylinder oil in the boiler water is 
harmless, this is contrary to the widely held opinion on the matter. Cylinder oil in this form has been used 
as an antifoam at FCAF and many other locations in Argentina in years gone by. To date experimentation 
has not taken place so as to verify that such satisfies steam purity requirements. It is also known that in 
Spain fuel oil was used as an antifoam during the curtailment of imported American antifoams and local 
development of such. No damage was produced in the boilers of the concerned locomotives, though 
throttle valves were found to suffer from carbonisation. Cylinder oil can be applied in this manner by the 
use of a simple reservoir and valve arrangement, on the Welsh narrow gauge system the throttle valve 
lubricators as fitted to the Great Western Railway locomotives of the Welshpool & Llanfair and Vale of 
Rheidol Railways act in the same way. FCAF steamers have yet to be fitted with application valves, 
however cylinder oil is added directly to the water make up via the auxiliary manifold or spray (slacker) 
pipe operating valve.  
19The conversion of FCAF locomotive control valves to the stainless steel type began during 2001 and it 
is planned that such will be complete by mid 2004 if not before.  
20FCAF locomotives have highly insulated boilers, steam circuits and cylinder blocks (including 'between 
the frame' insulation). Though full boiler pressure (in the case of No.2 reasonable boiler pressure is 
maintained overnight) is not maintained overnight as yet, the natural cooling down of the boilers takes 
several days to achieve.  
21Refer to notes 10 and 12 above.  
22This question as posed to the reader has a deeper meaning relating to the extended frequency of boiler 
washouts under a modern internal boiler water treatment regime and is intended to stimulate the intuitive 
mind. A good example was a question posed to the writer by Porta asking how it was possible for a Rio 
Turbio 'Santa Fe' Class locomotive able to work forwards in 20% reverse gear? He insisted that there was 
a sensible answer to this question!  
23All FCAF steamers are oil burners (gas oil supplied by YPF being burnt instead of bunker oil or waste 
oil) rather than coal, wood or biomass burners. Zero spark emission must be guaranteed within the 
densely forested Tierra del Fuego National Park. Likewise minimum smoke and noxious gases are 
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avoided as the company makes stage by stage improvements to its oil firing combustion systems allied 
with the fitting of state of the art Lempor exhaust systems. 'Camila' is fitted with its original American 
style flat trough burner which employs external atomisation. In contrast 'Nora's' flat burner was replaced 
by an internally atomised rotary burner during its rebuild and modification of 2001. At the time of writing 
comparative testing of the old and new systems as fitted to each locomotive using a modern industrial gas 
analyser is under way, it is expected that full test reports on the performance of each locomotive 
following stage 1 modification will be available during March 2004. Superheated steam for burner 
atomisation has been applied to both engines, at the time of writing such has been removed so as to carry 
out quantative testing in this area (i.e. before and after results), the use of superheated steam for oil 
burning applications has proved to be successful. Closely controlled solid fuel trials have been carried out 
at FCAF (outside of National Park boundaries) and the successful burning of unseasoned wood logs was 
noted using a 'reactive' exhaust system.  
24The tube bundle of a smoke tube boiler represents a vulnerable area as far as scale build up is concerned 
and as far as we were concerned at FCAF was the last and most difficult place from where we had to 
extract broken down scale. Once back in traffic during August 2001 the improved steaming of this engine 
was noticed by drivers (the writer being one of them!) and was reflected in reduced fuel and water 
consumptions.  
25In the United States full washout houses supplied with continuos boiling water supplies from adjacent 
plants were built into steam locomotive depots.   
26It is common to perform a 'slow warm up' when re lighting oil fired boilers from cold state. This in 
effect simulates the slower heating up action of a conventional coal fire. At FCAF this method of re 
lighting following washout has been done away with following adoption of USA washing out methods. 
At the time of writing 'Camila's' boiler has not cooled down since outshopping from exam 'C' during late 
July 2001.  
27FCAF locomotives 2 and 3 are fitted with steam sampling valves (this fitting consisting of a valve and 
condensing pipe) which can also be used as pressure relief valves when lowering of the boiler pressure is 
required.  
28The official language of Argentina is Spanish (in fact it is the official language for the whole of Latin 
America apart from Brazil, which adopted Portuguese due the Catholic Churches' division of south 
American land between Spain and Portugal), however many English phrases are employed in the 
particular dialect of this language as spoken in the country. For example 'OK', 'Stop' and 'Yes' can be 
often heard spoken by Argentines who are not the least bit fluent in the English language - PT should 
really have been christened TP if the Spanish lead were to be followed! Another American English 
language carryover into the Spanish language seems to have been the adoption of FC to represent 
Ferrocarril as RR stands for Railroad in the United States - can you see a second capital C or capital R in 
the respective translations of Railway? The narrow gauge railway was originally referred to as FAF and at 
a later date FcAF, though both are grammatically correct as far as the Spanish language is concerned, 
FCAF is the correct railway representation!  
29The boiler foam height monitor is based on the signal foam meter developed around 1940 by the 
Dearborn Chemical Company of the USA and was modified slightly by Porta for application during water 
treatment trials in Argentina. In essence it allows the driver to 'see' inside the boiler and is a great 
practical aid for monitoring internal conditions of the boiler water. It is an essential tool when working 
with antifoams and has been known to allow superheater elements last up to 30 years without repair or 
replacement. The system consists of an electrical circuit which is closed when the top of the foam layer 
touches the tip of the electrode sensor extensions mounted in the steam space. As this is the case a series 
of indicating lamps are lit, such forming part of the locomotives 'flight deck'. The electrode extensions are 
positioned at varying heights over the minimum water level, the longest one corresponding to 'half a 
glass' indication, the intermediate one to 'full glass' indication and the shortest one to 'over the top nut' 
indication. The circuit is fitted with test switches corresponding to the respective indicating lamps, thus 
the driver is able to carry out a functional check prior to departure. The system is permanently connected 
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though an 'on/off' control switch is provided on the locomotives electrical control panel. In NO CASE is 
the system to be connected to other apparatus or its indications to be related to safety.      
30Refer to note 13 above.  
31The sketch drawing in Porta's detailed paper on the foam height indicator shows the electrodes as 
positioned between the firebox and steam collecting dome, however this relates to locomotive designs 
that have throttle linkages that do not pass through the water space down the centre line of the boiler - for 
example throttle valves located in the smokebox with external drive linkage. The electrodes must be fitted 
on the centre line of the boiler barrel so as to give true foam height readings.  
32Whilst using non-alkali resistant resistant gaugeglass tubes it was common to replace these at the same 
time as the fusible plugs, both at ACR and FCAF. A few isolated cases of gaugeglass failures has been 
known to occur due to insufficient care being taken to monitor the conditional behaviour of such fittings.   
33The threshold of antifoam concentration in the boiler is hard to define, but it can be said that the smaller 
the water content per unit of water evaporated per unit time then the better. This is the case for modern 
high draughted boilers, such as the ones fitted to FCAF locomotives 2 and 3. However, even though No.3 
is a moderately modified locomotive with an efficient exhaust ejector it would carry over its water due to 
foaming on the heavily graded approach to La Macarena station some 7 minutes into the journey.  
34For a large part of this steaming cycle, Chris Parrott, Technical Assistant UK Division, Tranex Turismo 
S.A. was the regular driver of 'Camila' and the opportunity was taken for him to record as much detailed 
in service technical data as was possible at the time.   
35By the time that the modified locomotive was ready for steam testing during December 2001, the 
internal water surfaces of the boiler were seen to be clean, and by the time the boiler was first washed out 
on 4/1/02 following a very short steam cycle of only 14 days it was apparent that the internal surfaces 
were a brilliant grey colour. The writer had witnessed this effect before during observation of Welshpool 
and Llanfair Railway locomotive boilers following treatment using M & S Water Treatment Services 
chemicals but never to such a rapid effect as that experienced with FCAF's modified Garratt.   
36Locomotive No.2 was renamed 'Ing. L.D. Porta' at a ceremony attended by over 80 invited guests at 
Estacion fin del Mundo on 11th December 2001. The locomotive had been previously named 'Nora'. The 
rebuilding and first stage modification of No.2 constituted a replacement of about 70% replacement 
component parts and a brief review of the work carried out is attached to this paper as an appendix. Porta 
himself attended the ceremony whilst the locomotive was christened by Mrs. H.M. McMahon. Porta 
celebrated his 80th birthday during March 2002 and the re naming of the locomotive combined with the 
painting of the locomotive in bright red livery according to his principle that all locomotives 
incorporating his technology should be painted this way, were carried out in recognition of this milestone.  
37This particular washout coincided with a replacement of the fusible plug and the attendance of D.T. 
Morgan, Chairman of FEDECRAIL at FCAF. It would have been possible to run the locomotive longer 
before washing out took place however it was convenient to inspect the internal surfaces at a relatively 
short interval due to the boiler being 'new'.  
38Refer to note 11 above.  
39Nowadays used by the commercial tourist operators of 'Tren a las Nubes'.  
40Porta took the opportunity to modify 1802 prior to the water treatment trials.  
41During earlier trials of the PT system in Argentina and more recently at FCAF, the testing of the feed 
water to the locomotive water tanks was deliberately ignored so as to allow concentration on internal 
boiler conditions.  
42Not a single visit has been made by a chemist to FCAF during the 4 years of application of the PT 
system to its locomotives. An analysis of the boiler water is made when water samples are occasionally 
sent to the chemist's laboratory in Buenos Aires. So far the advice of a chemist has not been required in 
order to solve any problem that occurred during in these trials.  
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13. FERROCARRIL AUSTRAL FUEGUINO - LOCOMOTIVE No.2 - 
BRIEF REVIEW OF STAGE 1 & 2 WORK. 
STAGE 1 - 2001/2002.  

1. Replaced boiler.  

2. Modified position of boiler.  

3. Foam height meter.  

4. Installed fusible plug.  

5. Fitted second water gauge to backhead.  

6. Improved ergonomics.  

7. New live steam pipes - enlarged section, streamlined. 

8. New exhaust steam pipes - enlarged section, streamlined.  

9. New live steam branch pipes (Y piece). 

10. New exhaust steam branch pipes (Y piece).  

11. Lempor exhaust manifold.  

12. De laval blower.  

13. Lempor chimney.  

14. Modified cab structure.  

15. Replaced wheelsets.   

16. Replaced axles.  

17. Replaced axleboxes.  

18. Replaced axlebox roller bearings.  

19. Replaced rod end roller bearings.  

20. New design of drive crank - replaced.  

21. Replaced crank pins.  

22. New design of eccentric crank - replaced.  

23. Replaced eccentric crank pin.   
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24. Modified eccentric rod ends to housed roller bearings.     

25. Fitted proportionally fed and extended mechanical lubrication system.  

26. Insulated cylinders and valve chests.   

27. Insulated live steam pipes.  

28. Insulated exhaust steam pipes.  

29. Insulated between the frames box section.  

30. Replaced piston rings.  

31. Replaced valve rings.  

32. New fuel tank.  

33. Modified front and rear water tanks - greater capacity.  

34. Electric lighting - headlamps, motion, cab, injector.   

35. Pedal operated, bi directional air-sanding gear.  

36. New burner.  

37. New panplate.  

38. Brick arch and refractory.  

39. Burner atomising steam superheated.  

40. Steam sampling system.  

41. Improved climbing handles and steps.  

42. Modified smokebox door.  

43. Test instrumentation.  

44. Flange lubricator system.  

45. Rail cleaning jets.  

46. New injectors x 2.  

47. Balancing of reciprocating components.  

48. Modifications to air pump - insulation.  

49. Carried out sealing repairs to cylinders so as to cure leakage.  

 
STAGE 1 OUTSTANDING WORK - TO BE INCLUDED IN 2003 WINTER MAINTENANCE 
SCHEDULE.  

1. New fixed pilots as per Camila design 2001.  

2. Extended drawbars to suit 1.  

3. New snowplough x 2.  

4. Fitting of Rio Turbio screw reverser.  

5. Modify RH cab side so as to accommodate 4.  

6. Final modifications to combustion system as required from testing period 2002/2003.   

7. Valve gear overhaul.  

8. Repaint in new livery.  
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AREAS OF DOUBT AS FAR AS RELIABILITY IS CONCERNED.  

1. Valve bodies - showing signs of break up.  

2. Pistons - as for 1.  

3. Connecting and coupling rods - origin of design not known, material not confirmed, crystalline 
state of material not known.  

4. Valve gear - as for 3.  

5. Unit pivots - design does not conform to any standard, break up of centres and bearing housing 
evident at present strip down.  

6. Strength of locomotive cradle due to lack of original design information. Material not confirmed.  

7. Robustness and alignment of power unit frames.   

8. Bracing of unit frames by current stretchers does not conform to any laid down code of practice 
therefore gives cause for concern.  

9. Cylinder and valve chest bodies showed signs of decomposition under normal welding repairs to 
cure steam leaks, leads to suspicion as to the selection of original material.  

10. Firebox square corners.  

The work carried out at stage 1 should allow us to obtain some 22,000 km from the current driving 
wheels before they begin to break up in the same way as the originals did. This allows us some 3 
operating years in order to finalise all design work for the stage 2 modifications and even time to prepare 
the components for fitting with the engine remaining in traffic rather than manufacturing and fitting as 
has been the case up to date. Likewise it would be convenient to use the allocated time in order to design 
the new components for Camilla stage 2 work and the new locomotive LVM 803 so that manufacturing 
can also take place in parallel at designated factories and workshops so as to reduce costs.  

 

STAGE 2 - 2005.  
1. Modified boiler in order to increase efficiency by high degree of superheat. Use existing barrel in 

order to reduce cost, replacing firebox with round corner Belpaire type, tubeplates and adding a 
superheater along with superheater booster and roughened smoke tubes.  

2. Additional firebox, barrel and smokebox lagging so as to further increase efficiency.  

3. Feed water heater - fit in front of chimney, extend smokebox so as to accommodate such.  

4. Feed water pump.  

5. New design of unit pivot based upon known designs in daily service.  

6. Modified suspension - compensated.  

7. New design of piston.  

8. New design of multi ring, lightweight, articulated piston valve.  

9. Cylinder rebore.  

10. New valve liners - modified.  

11. New cylinder and valve bodies to be fitted if material testing of originals reveals sub standard 
material was used during manufacture. Opportunity to be taken to redesign valve chest (larger 
volume).  

12. Fitting of new adjustable shoes and wedges to axleboxes.  
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13. Modify and rebuild brake gear.  

14. Modify handbrake arrangement.  

15. Fit steam brake.  

16. Redesign and manufacture new driving wheelsets, these should allow for proper tyring standards 
and integral balancing.  

17. Redesign motion and valves so as to incorporate lightweight reciprocating parts of correct section 
and geometric accuracy.  

18. Check and revise as required the alignment of the power unit frames.  

19. Reinforce power unit frames as required.  

20. Structural modifications to engine cradle as required.  

21. Modifications to exhaust system as a result of altering the gas flow cross sectional area in 1.   
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3 -  Wie bewertet man die Bedeutung von 
Eisenbahnartefakten? Ein methodischer Ansatz.  

Richard Gibbon, Dipl. Ing. C Eng. F I Mech E. 
Leiter  der technischen Sammlung des National Railway Museum/NRM in York, GB (das 

Nationale Eisenbahnmuseum). 

Das Komitee für Historische Eisenbahnen/KHE (The Railway Heritage Committee/RHC) wurde 1993 
gegründet, als eine staatliche Einrichtung, um bedeutende Eisenbahnobjekte, die nicht mehr auf von den 
britischen Eisenbahnen gebraucht wurden, auszuwählen und sie zu erhalten.  

Dies war die Folge davon, dass die Eisenbahnen in Großbritannien privatisiert wurden und dadurch, die 
Befugnis (die wir, NRM, seit der Tranportationsakte von 1968 inne hatten ) auf geeignete Artefakte für 
unsere Sammlung “Anspruch” zu erheben oder sie auszusuchen damit beendet war.  

Um sicher zu gehen, dass derartige Objekte nicht zerstört wurden, wurden zwei Subkomitees eingerichtet, 
die vor dem Komitee für Historische Eisenbahnen Rechenschaft ablegen müssen. Das Subkomitee für 
Dokumentation befasst sich mit Dokumenten und zweidimensionalen Objekten, während das Subkomitee 
für Artefakte sich mit “beweglichen dreidimensionalen Objekten” beschäftigt. Unserer Definition nach, 
wäre ein Artefakt etwas was mit ziemlicher Entschlossenheit bewegt werden kann. (So ist zum Beispiel 
ein Signalkasten aus Holz ein Artefakt, aber ein Viadukt nicht!) 

Das Komitee erfährt über Artefakte von Komiteemitgliedern, Eisenbahnarbeitern oder der Öffentlichkeit. 
Sie werden geprüft und diskutiert. Wenn wir annehmen, dass es sich lohnt ein Objekt zu erhalten, dann 
wird es vom Hauptkomitee “gekennzeichnet”. Sobald dies geschehen ist, erhält das Objekt besonderen 
Status, was es vor der Zerstörung bewahrt. Die Eigentümer werden über den besonderen Status 
benachrichtigt und werden daran verhindert das Objekt, ohne Wissen des Komitees, zu entsorgen. Zu 
diesem Zeitpunkt, kann das Objekt vom Komitee an einen geeigneten Ort “weisen”, wo es am besten 
erhalten werden kann und wo es auch zugänglich ist. Es mag sein, dass die neuen Eigentümer die 
ehemaligen Besitzer für den Verschrottungsverlust kompensieren müssen, aber gewöhnlicherweise ist 
dies kein Thema. 

Dieses System mag als eine perfekte Lösung erscheinen, welches ermöglicht, dass Artefakte von der 
lebenden Eisenbahn gerettet werden. Das Komitee stellte, jedoch, fest, dass die Bewertung der Bedeutung 
von verschiedenen Objekten sehr sehr variabel ist. Es gab eine alarmierende Tendenz zur 
“Kennzeichnung, falls Zweifel bestehen”, dies war ganz deutlich unzufriedenstellend für jeden, weil 
Objekte ins Netz gerieten, die nicht hätten da sein sollen.  

Mitglieder des Komitees haben ein Punktesystem entwickelt und angewendet, danach wird den Objekten, 
nach vorher vereinbarten Kriterien, eine bestimmte Punktzahl verliehen. Natürlich fand dieser Prozess, 
vor der Einführung des Punktesystems bereits im Unterbewusstsein statt, durch das neue System aber, 
waren wir in der Lage (nachdem wir mit dem System Erfahrung erlangt hatten) eine “Mindestpunktzahl” 
zu bestimmen, dies bedeutete, dass wenn ein Objekt diese Zahl nicht ereichte, es dann auch nicht weiter 
in Betracht gezogen wurde.  

Es ist wichtig hier zu verstehen, dass die Objekte die vom Komitee für Artefakte, dem Subkomitees des 
Komitees für Historische Eisenbahnen, in Betracht gezogen wurden, alle “innerhalb des Zuständigkeits-
bereiches” des KHE liegen mussten. Das heißt, dass die Objekte zum Eigentum vom British Rail 
Vorstand und seinen Nachfolgern sein mussten.  

Sehen wir uns die Beschreibungskriterien an, die vom Komitee entschieden wurden.  

a. Das sie einzigartig sind, in der Herstellung oder im Bau / die letzten die von einer Gruppe 
oder Klasse übrig geblieben sind / sehr selten.  

b. Dass sie eine Gruppe repräsentieren, die es sich lohnt zu bewahren. 
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c. Dass sie eine Art Tätigkeit veranschaulichen, deren Bewahrung sich lohnt.  

d. Dass sie einen wichtigen technischen Aspekt oder den Betrieb einer Eisenbahn 
repräsentieren. 

e. Dass sie wichtige Aspekte des sozialen Einflusses der Eisenbahn repräsentieren. 

f. Dass sie Teil einer etablierten Serie sind oder Teil einer Sammlung, die von einer 
anerkannten Institution bewahrt wird. 

g. Dass sie eine wichtige Epoche in der Entwicklung repräsentieren.. 

h. Dass sie bei einem besonderen Ereignis mitgewirkt hatten, oder mit einer wichtigen 
Person oder Organisation assoziiert werden. 

i. Dass sie von lokaler, regionaler oder nationaler Bedeutung sind. 

i. Die Punktezahl ist auf einer Skala von 0 bis 10 Punkten und jedes Objekt kann 0, 
1, 2, 6 oder 10 Punkte ereichen. 

ii. Jedes Objekt muss mindestens einmal 10 erreichen um in Betracht gezogen zu 
werden. 

iii. Jedes Objekt muss insgesamt über  25 Punkt erreichen um in Betracht gezogen 
zu  

iv. Jedes Objekt muss Punkte in der Kategorie “i” haben.  

 

Jedes Kriterium bietet uns einen Hinweis über die Bedeutung des Objekts.  

Frühere Experimente mit dem System, verfügten nicht über die Punktgewichtung der Kriterien, und, 
obwohl außergewöhnliche und wichtige Gegenstände deutlich definiert wurden, gab es eine hohe Anzahl 
von Objekten auf der Mittelebene, mit geringer oder keiner Punktzahl. Das Schema traf auf die “normale 
Einteilungskurve” zu, mit welcher wir alle mit Sicherheit vertraut sind.  

Eine Verfeinerung wurde deswegen eingeführt, die die Punktzahl auf eine “logarithmische” Skala 
beschränkte, dadurch wurde die Trennung der Gesamtzahl besser ermöglicht und dies entsprach eher 
unseren Absichten.  

Wenn ein Objekt eine niedrigere Punktzahl als 25 erhält, wird es nicht gekennzeichnet.   

Wir haben herausgefunden, dass die Verteilung der Punktzahl am besten im Rahmen einer Gruppenarbeit 
funktioniert. Gewöhnlicherweise werden extreme Werte zugesprochen, je nach Person, die dann durch 
das Gewicht der Mehrheitsbeurteilung verblassen.  

Ich glaube es würde uns großen Spaß bereiten, wenn wir ausprobieren einige “lebende” Objekte auf der 
Punkteskala zu beurteilen, die wir alle kennen und wenn wir so tun als ob sie gerade aus dem Dienst 
genommen worden wären und uns zur Verfügung stünden. Wir sind das Komitee welches über das 
Schicksal dieser Gegenstände entscheiden soll. Ich schlage vor wir versuchen sie in Gruppenarbeit zu 
bewerten: 

• Stephensons Rocket 

• Die belgische  Mckintosh Lokomotive, die neulich verschrottet wurde 

• Ein 1950er offener Reisewaggon der Marke I („Mark I Touring Second Open“) dessen Isolierung 
Asbest enthält  
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14. KOMITEE FüR HISTORISCHE EISENBAHNEN PUNKTETABELLE 
FÜR ARTEFAKTE  
OBJEKT …………………………………………………………………….. 

KRITERIEN PUNKTE KOMMENTAR 

a)  Das sie einzigartig sind, in der Herstellung 
oder im Bau / die letzten die von einer Gruppe 
oder Klasse übrig geblieben sind / sehr selten. 

  

b)  Dass sie eine Gruppe repräsentieren, die es 
sich lohnt zu bewahren 

  

c)  Dass sie eine Art Tätigkeit veranschaulichen, 
deren Bewahrung sich lohnt 

  

d)  Dass sie einen wichtigen technischen Aspekt 
oder den Betrieb einer Eisenbahn repräsentieren 

  

e)  Dass sie wichtige Aspekte des sozialen 
Einflusses der Eisenbahn repräsentieren 

  

f)  Dass sie Teil einer etablierten Serie sind oder 
Teil einer Sammlung, die von einer anerkannten 
Institution bewahrt wird 

  

g)  Dass sie eine wichtige Epoche in der 
Entwicklung repräsentieren 

  

h)  Dass sie bei einem besonderen Ereignis 
mitgewirkt hatten, oder mit einer wichtigen 
Person oder Organisation assoziiert werden 

  

i)  Dass sie von lokaler, regionaler oder 
nationaler Bedeutung sind 

  

PUNKTZAHL INSGESAMT   

Alle sollten auf das Kriterium i) zutreffen und auf eins oder mehr der Kriterien von a) bis h).Für jedes 
Kriterium gibt es einen Punkt von 0, 1, 2, 6, oder 10 ist –10 bedeutet, dass das Objekt in der jeweiligen 
Kategorie eine sehr hohe Punktzahl enthält. Objekte werden nur dann gekennzeichnet, wenn sie entweder, 
mindestens einmal ‘10’ Punkte erzielt haben, oder die Gesamtpunktzahl mindestens ‘20’ beträgt. 

Ich wäre sehr überrascht, wenn diese Übung nicht unseren Instinkt bestätigt, nämlich, dass die Rocket 
von unschätzbarem Wert ist, die belgische Lok etwas wackelig ist und, dass es sich nicht lohnt den 
Waggon Marke I zu bewahren. 

Das Schema des Komitees für Historische Eisenbahnen, wie oben beschrieben, wäre zwar ein sehr 
hilfreiches Komitee so wie es ist, aber ein begrenztes Mittel zur Bewertung, gäbe es nicht eine zweite 
aktuellere Initiative die sich mit Eisenbahnwaggons und Wagons beschäftigt, die sich bereits in 
Restaurierung befinden, hierbei entpupte sich das Schema auch als sehr wertvoll. 

Vor zehn Jahren, forderte, Dame Margaret Weston, die Präsidentin der Assoziation für Historische 
Eisenbahnen, auf einer Konferenz unter dem Titel “In Betrieb halten oder Verschrotten?”, die 
Mitgliedschaft dazu auf aufzubrechen und die Frage “Was überlebt in der Restauration von 
Eisenbahnfahrzeugen das noch von Bedeutung ist?” 
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NRM, HRA, VCT und TT bildeten eine Gruppe, die Gruppe zur Registrierung von Eisenbahnwaggons, 
erhielten Zuschuss vom Carnegie Trust und führten eine landesweite Untersuchung durch mit einem 
Team von etwa 15 Freiwilligen die jedes Fahrzeug aufstöberten und seinen Zustand und Wert nach den 
vorgegebenen Kriterien bewerteten.  

Bis zum heutigen Tage wurden etwa 3000 Fahrzeuge (85% der Gesamtzahl) aufgesucht und bewertet. Die 
Angaben wurden auf einer Microsoft Access Database gespeichert, die als interaktive CD Rom mit 
Suchmöglichkeit zur Verfügung steht, mit einer Demonstration im Anschluss an diesen Vortrag. Die 
Dateisammlung gilt als eine sehr erfolgreiche Studie und ist als Informations- und Studienquelle von 
immensem Wert. 

Es ist manchmal eine Versuchung zu glauben, dass die Database selbst ein Ziel darstellt. Dies ist jedoch 
nicht der Fall und manchmal müssen wir uns kneifen und uns daran erinnern, dass dieser riesige 
Arbeitsaufwand kein einziges wertvolles Fahrzeug von den Zeichen der Zeit oder den verheerenden 
Wirkungen der Elemente gerettet haben. Was WIRKLICH von Bedeutung ist, ist das was wir mit der 
gesammelten Information anstellen.  

Es war meine Aufgabe Folgerungen aus dieser Arbeit zu ziehen, die dann Einrichtungen, die Zuschüsse 
gewähren wie zum Beispiel den Lotteriefond für das historische Erbe, darüber informieren welche der 
Fahrzeuge in diesem Land mit Vorzug subventioniert werden sollten. 

Ich fing damit an alle Bewerter der Waggons, darum zu bitten ihre Fahrzeuge zu nominieren und sie nach 
Bevorzugungsgrad in einer Liste von 20 aufzuführen. Es kam aber bald zum Vorschein, dass dieses 
System seine Fehler hatte und unsere größten Vorurteile ans Tageslicht brachte. 

Das Resultat war, dass für Fahrzeuge, die nicht unter den ersten 20 waren eindringliche Appelle 
hervorgingen. Es gab auch eine unangenehme Debatte über meinen Versuch, Fahrzeuge auszuschließen, 
die zwar nicht “gefährdet” waren, aber jedoch deutlich subventionsbedürftig waren. Das Argument gegen 
meine Absicht nur “gefährdete” Fahrzeuge in Betracht zu ziehen, war, dass, die verantwortlichen 
Eigentümer der, die Fahrzeuge unter Dach untergebracht hatten, sie nach draußen schafften um sich für 
die Subventionen zu qualifizieren! Dies war eindeutig Unsinn! 

Bei dieser Gelegenheit kamen wir auf die Idee zum Punkteschema, wie vorhin besprochen, um die 
einzelnen Waggons nach den vorgegebenen Kriterien zu bewerten..   

Auf diese Weise ist es möglich die einzelnen Fälle individuelle zu bewerten, und diejenigen, die über 
spezifisches Wissen über ihr besonderes Lieblingsfahrzeug verfügen, können ihren eigenen Fall darlegen 
und die anderen es später bewerte.  

Wir haben jetzt dieses Stadium erreicht und wir glauben, dass wir Einrichtungen, die über Zuschüsse 
verfügen, hiermit raten können welche Objekte vorrang haben und, dass wir endlich die Frage 
beantwortet haben was in der Welt der historischen Eisenbahnen erhaltenswert ist. 

Es gibt keinen Grund warum dieses Schema nur auf Eisenbahnfahrzeuge beschränkt sein sollte.  

Richard Gibbon, Head of Engineering Collections at the National Railway Museum/NRM 
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Im Anschluss an meinen Vortrag möchte ich mich bei den folgenden bedanken: 

• Michael und Jackie Cope of vom Fond für Historische Waggons für ihre Unterstützung und ihre 
unermüdliche Arbeit bei der Errichtung der Database und die Koordinierung des gesamten 
Projekts 

• John Robinson vom  Transport Fond dafür, dass er die Untersuchung der Eisenbahnwagons vor 
zehn Jahren initiiert hat. 

• All den Freiwilligen, die das Land weit und breit abgeklappert haben auf der Suche nach 
Waggons um diese zu erfassen.         

• Dem Carnegie Trust für den Zuschuss der das ganze Projekt ermöglicht hat und das notwendige 
EDV Material dafür und auch die Spesen für die Bewerter aufkam. 

• Der Assoziation für Historische Eisenbahnen, für die Bereitstellung des Dachverbandes um das 
Projekt weiterzuführen und auch auf andere Sachen als nur Eisenbahnwaggons auszuweiten und 
mir die Möglichkeit bot diesen Vortrag zu halten. 

• Das Subkomitee für Artefakte des Komitees für Historische Eisenbahnen, welches uns gestattet 
hat ihr Punktesystem zu solch einer Wirkung zu kopieren. 

• Dem Nationalen Eisenbahnmuseum für die Möglichkeit, mich mit dieser wertvollen Arbeit zu 
beschäftigen.  
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4 -  Die CHARTA von RIGA 
Europäische Charta für die Erhaltung und Restaurierung von betriebsfähigen historischen 

Eisenbahnen 

Vorgestellt auf der FEDECRAIL Konferenz in Riga 2002 

Präambel 
Die CHARTA VON VENEDIG wurde 1964 als eine Erklärung von Grundsätzen über die Konservierung 
und Restaurierung von Denkmälern und historischen Stätten verkündet. In der Präambel heißt es: 

„Als lebendige Zeugnisse jahrhundertelanger Traditionen der Völker vermitteln die Denkmäler der 
Gegenwart eine geistige Botschaft der Vergangenheit. Die Menschheit, die sich der universellen Geltung 
menschlicher Werte mehr und mehr bewusst wird, sieht in den Denkmälern ein gemeinsames Erbe und 
fühlt sich kommenden Generationen gegenüber für ihre Bewahrung gemeinsam verantwortlich. Sie hat 
die Verpflichtung, ihnen die Denkmäler im ganzen Reichtum ihrer Authentizität weiterzugeben. 

Es ist daher wesentlich, daß die Grundsätze, die für die Konservierung und Restaurierung der Denkmale 
nassgebend sein sollen, gemeinsam erarbeitet und auf internationaler Ebene formuliert werden, wobei 
jedes Land für die Anwendung im Rahmen seiner Kultur und seiner Tradition verantwortlich ist. 

Indem sie diesen Grundprinzipien eine erste Form gab, hat die CHARTA VON ATHEN von 1931 zur 
Entwicklung einer breiten internationalen Bewegung beigetragen, die insbesondere in nationalen 
Dokumenten, in den Aktivitäten von ICOM und UNESCO und in der Gründung des „Internationalen 
Studienzentrums zur Erhaltung und Restaurierung der Kulturgüter“ Gestalt angenommen hat. 
Wachsendes Bewußtsein und kritische Haltung haben sich immer komplexeren und differenzierteren 
Problemen zugewandt; so scheint es an der Zeit, die Prinzipien jener Charta zu überprüfen, um sie zu 
vertiefen und in einem neuen Dokument auf eine breitere Basis zu stellen.“ 

Beide Chartas konzentrieren sich auf Denkmäler und das gebaute Erbe. Historische Transportmittel 
werden nicht abgedeckt. 

Definitionen 
ARTIKEL 1.  Das Konzept, historischen Eisenbahnen zu betreiben, umfasst jede Form von 

traditioneller Eisenbahnausstattung. Sie stellt eine bedeutende Entwicklung in der 
Geschichte der Zivilisation dar und ihre Bewahrung hilft dabei, traditionelle Fertigkeiten 
zu erhalten und weiterzugeben. Sowohl die Artefakte als auch die Methoden des 
Betriebes haben mit der Zeit an kultureller Bedeutung gewonnen. 

ARTIKEL 2. Die Bewahrung, Restaurierung und der Betrieb von historischen Eisenbahnmaterial muß 
Unterstützung suchen bei allen Wissenschaften, Techniken und Einrichtungen, die zur 
Forschung und Sicherstellung der Eisenbahngeschichte beitragen können. 

Zielsetzung 
ARTIKEL 3.  Die Absicht der Konservierung und Restaurierung von historischen Bahnen in Betrieb ist, 

sie entweder als „Kunstwerke“, als historische Zeugnisse oder zur Überlieferung von 
traditionellen Fertigkeiten zu konservieren. 

ARTIKEL 4.  Für das weitere Überleben von historischen Bahnen, Lokomotiven, Rollmaterial und 
Sicherheitseinrichtungen in Betrieb ist es wesentlich, dass sie permanent unterhalten 
werden. 



 Llandudno, Großbritannien 

 2003 

4-2 Morgan D.T.: Riga Charta  
  FEDECRAIL und Autor, 2003 

ARTIKEL 5.  Die Verwendung von traditionellen Zügen für gesellschaftlich wichtige Zwecke 
erleichtert ihre Bewahrung. Ihr Gebrauch zu diesem Zweck ist deshalb wünschenswert, 
jedoch darf ihr äußeres Erscheinungsbild deshalb nicht bedeutend geändert werden. 
Modifikationen, die notwendig sind wegen einer Funktionsänderung sollten innerhalb 
dieser Grenzen gehalten werden. 

ARTIKEL 6.  Historische Eisenbahnen sind mit ihrer Geschichte und ihrem örtlichen Umfeld 
untrennbar verbunden. 

RESTAURIERUNG 
ARTIKEL 7.  Der Restaurierungsprozess ist ein hochspezialisierter Vorgang. Sein Ziel ist es, die 

ästhetischen, funktionalen und historischen Werte zu erhalten und zu entfalten und 
begründet sich auf dem Respekt vor dem originalen Material und authentischen 
Dokumenten. Die Restaurierung muß in jedem Fall durch eine historische Studie des 
Objektes vorbereitet und begleitet werden. 

ARTIKEL 8.  Die Restaurierung von historischen Bahnen und deren Ausstattung wird am besten 
durchgeführt mit Hilfe von traditionellen Materialien und Techniken. Dort wo diese 
Materialien sich als inadäquat erweisen, kann die Konservierung von historischen 
betriebenen Bahnen mit Hilfe von modernen Materialien durchgeführt werden, deren 
Wirksamkeit durch wissenschaftliche Untersuchung und Erfahrung bewiesen wurde. 

ARTIKEL 9.  Die Restaurierung von historischen Bahnen und Ausstattungen macht es nicht 
erforderlich, dass im Zustand des originalen Baujahrs restauriert wird. Einige Züge 
erreichen ihren historischen Wert erst während ihrer Einsatzzeit. Restaurierungen im Stil 
einer bestimmten Zeitepoche sollten erst durchgeführt werden nach sorgfältiger 
Untersuchung historischer Belege und technischer Dokumente, die die ausgewählte 
Epoche abdecken. 

ARTIKEL 10.  Obligatorische Sicherheitsausrüstungen müssen harmonisch mit dem Exponat als Ganzes 
harmonieren, aber gleichzeitig vom Original zu unterscheiden sein, so daß die 
Restaurierung nicht die künstlerische oder historische Aussage verfälscht. 

ARTIKEL 11.  Änderungen sind nicht erlaubt, außer sie lenken nicht ab von den interessanten Teilen des 
Zuges oder der Ausrüstung, ihres historischen Zusammenhanges und der 
Ausgewogenheit ihrer Zusammenstellung. Weiterhin sollten alle modernen 
Modifikationen umkehrbar sein und jedes Originalteil für den Fall des Rückbaues 
gesichert aufbewahrt werden, um eine zukünftige mögliche Wiedervereinigung mit 
anderen Originalteilen zu ermöglichen. 

ARTIKEL 12. Bei allen Restaurierungsarbeiten sollte es immer präzise Dokumentationen geben in Form 
von analytischen und kritischen Berichten, illustriert mit Plänen und/oder Photos und 
anderen aussagekräftigen Medien. Jeder Schritt bei der Demontage, der Bearbeitung, des 
Wiederaufbaus und der Hinzufügung von neuen Teilen, auch der technischen und 
strukturellen Eigenschaften, die während der Arbeit erkannt wurden, sollte dabei 
einbezogen werden. 

 
Diese Version der  CHARTA VON RIGA wurde von Delegierten auf der Konferenz in 

Llandudno/Wales 2003 diskutiert und wird zur Zeit von einer Arbeitsgruppe durchgesehen 
mit der Absicht die letztendliche Fassung auf der FEDECRAIL Konferenz Leiden/NL 2004 

zu verabschieden. 
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