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CHARTER
OF TURIN

introduction

The Fédération Internationale des Véhicules Anciens (FIVA) is the world federation of 
historic vehicle clubs. It supports and encourages the preservation and responsible 
use of historic vehicles as an important part of our technical and cultural heritage. 
Historic vehicles are significant in their role as means of transport, as witnesses to 
their historic origins, the technical state of the art of their period and last but not 
least for their impact on society. The scope of this Charter includes mechanically 
propelled road and non-rail land vehicles. A vehicle is considered to be historic 
once it complies with the Charter and the applicable FIVA definitions. The Charter 
may also include buildings and related artefacts to historic vehicles and their period 
of operation, such as factories, fuel stations, roads or racetracks. For many years 
the owners of historic vehicles, the curators of historic vehicle collections and the 
restorers of historic vehicles have been very successful at salvaging, preserving and 
keeping historic vehicles in operation. This Charter was approved by FIVA to provide 
guidance for decisions and treatments in relation to historic vehicles. The Turin 
Charter unites the guiding principles for the use, upkeep, conservation, restoration 
and repair of historic vehicles. This Charter is based on and inspired by UNESCO’s 
Venice Charter (1964), the Barcelona Charter (2003, historic ships) and the Riga 
Charter (2005, historic rail vehicles). 
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Art. 1
- aim -

The aim of this Charter is to preserve and safeguard the history of vehicles 
including their engineering, form, functions and documented histories and their 

many and diverse relationships with society and social environments. 
To understand, appreciate and ensure the preservation and operation of historic 
vehicles, including their use on public roads, it is important to use the research 

methods, scientific, historical and technical knowledge available and involve the 
organisations and facilities working in this sector. 

I

Art. 2 
 - future - 

Preservation, restoration and any related work processes are aimed at sustaining 
historic vehicles as both technical artefacts and witnesses of transport history and 

culture. It is imperative to pass on the methods used, material knowledge and work 
processes to future generations. We also aim to preserve the special knowledge, 
expertise and skills related to the manufacture and operation of such vehicles.
vehicles, including their use on public roads, it is important to use the research 

methods, scientific, historical and technical knowledge available and involve the 
organisations and facilities working in this sector. 

I

Art. 3 
- care - 

Permanent and sustainable care are essential for the survival of historic vehicles. 
Use of historic vehicles, including on public roads, is important for their 

preservation. It is the only way to fully understand and pass on the traditional 
knowledge of driving and maintaining them for future generations. 

I
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Art. 4
- position -

It is beneficial for the preservation of historic vehicles that they are seen as an 
integral part of public life and perceived as a contribution to our cultural heritage. 

It is important and desirable that they can be used. However, in order to use 
them, historic vehicles should not be modified more than necessary. Unavoidable 

modifications should not interfere with the historic substance. As a matter of 
principle, they should not alter the vehicle’s period engineering and appearance.

 I

Art. 5 
- processes - 

The preservation of historic vehicles can require interventions or restorations to 
different extents. Preservation means the care and prevention from deterioration 
or damage, by which the present condition, individual and memorial quality of a 
historic vehicle or object is safeguarded. Conservation includes all acts serving to 
secure and stabilise the vehicle or object that do not alter the historic substance, 

parts and materials. Conservation treatment will not put at risk the object’s 
historical or material documentary value in any way. It serves exclusively to 

prevent or at least delay continued deterioration. Usually, such measures are not 
visible on the surface. Restoration is the process of replacing missing parts or areas 

with the aim of displaying an earlier state of the vehicle and goes further than 
conservation. Restored areas should discreetly blend in with the existing historic 

stock, but remain distinguishable on closer inspection. This is different from 
repair that stands for the adaptation, refurbishment or replacement of existing or 
missing components. Repair makes a vehicle fully operational again and may not 
take into account the authentic substance belonging to the vehicle. Preservation, 
conservation, and restoration are specialised processes aimed at safeguarding and 
displaying a vehicle’s engineering, aesthetic, functional, social and historic value. 
They should aim at understanding and considering the original design and the 

historic background of the individual vehicle. They should be based on respect for 
the individual historic entity and information found in authentic documents.

 I
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Art. 6 
- history - 

Any changes and modifications to a vehicle which occurred during its ordinary 
life span and altering its condition as originally delivered are testimonials of the 
vehicle’s history and should be preserved as such. Therefore it is not necessary to 
restore a historic vehicle in a way that adjusts its look and technical features back 
to the appearance of the manufacturing date. A restoration that would return a 

vehicle to the appearance of a certain period should only be attempted with careful 
examination of historical records or thorough planning. Components and materials 
inserted to replace historic parts in the process of a restoration should be identified 

with simple and permanent markings to distinguish them from the historic 
substance. For replaced parts, FIVA recommends the marking system attached to 

this charter (see Appendix 1).

I

Art. 7 
- accuracy - 

During the restoration of historic vehicles historically accurate materials and 
work techniques should be preferred, unless such materials or techniques can no 

longer be used because of safety concerns, lack of availability or legal prohibitions. 
Especially in the conservation of historic substance, traditional materials may not 

be adequate. As elsewhere in the field of restoration, modern materials and working 
techniques may then be used instead, provided they have been proven adequate and 

durable in experiments or tried in practice.

I

Art. 8 
- appearance - 

Any modifications to a historic vehicle required outside of its ordinary lifespan 
should be integrated discreetly and respect the original structure and appearance. 
Such modifications should be reversible. It is recommended that any important 

original parts removed should be kept with the vehicle for later use and to serve as 
reference of their original existence and make.

I
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Art. 9 
- planning - 

Any work undertaken on a historic vehicle should be planned systematically and 
documented in an appropriate manner. These records should be maintained with 

the vehicle.

I

Art. 10 
- archives - 

Any persons, facilities and organisations involved in the preservation, conservation, 
restoration, repair and operation of historic vehicles should take appropriate steps 

to protect their records and archives.

I

Art. 11 
- status - 

Institutions engaged in the preservation and transfer of knowledge or specialist 
skills required in the preservation and operation of historic vehicles should seek 
recognition by international and national governmental authorities as cultural 

heritage and institutions Archives consisting of documents, drawings, photographs 
or other media and artefacts relating to historic vehicles should be cared foras part 

of the cultural heritage.

I
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Appendix 1
proposed marking system 

The system uses the following letters  for permanent marking: 

NB =“newly built” an accurate as possible a copy in terms of form, materials and 
make, reproduced directly from a documented original).

FR =“free reconstruction” (reconstruction without using any historic model in terms 
of form, material or work technique. The part however fulfils the technical function 
of an historic component utilised earlier). 

CS =“conservational stabilisation” (a later structural reinforcement added to stabilize 
the historic substance). 

We recommend the indication of the year of restoration/manufacture of the 
replacement part with the two-letter code.



This glossary aims to define the terms used in the Charter of Turin for the preservation 
and treatment of historic vehicles.
It seeks to  harmonise the different terms used in the field of historic vehicles where 
possible, for example in the FIVA technical code and the professional terms for 
description and treatment of cultural goods used since the 1960’s.
This includes important references including the terms established in international 
law concerning cultural goods, in the following:

• the Venice Charter;

• the European Standard DIN EN 15898:) 2011-12 (conservation of cultural 
property, main general terms and definitions) where appropriate;

• the professional vocabulary adopted by ICOM (International Council of  
Museums) and the ICOM Committee for Conservation.

See also the UNESCO note on the list of cultural goods and services1.
The Charter is also forming the basis of the FIVA strategy to develop relationships 
with other heritage organisations, including The International Committee for the 

1    http://fr.unesco.org/creativity/sites/c reativity/files/clt_cpd_note_list_goods_services_en_092004.pdf

GLOSSARY
OF TERMS
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Conservation of the Industrial Heritage (TICCIH) and the relevant sections of the 
United Nations Educational, Scientific and Cultural Organisation (UNESCO). The 
aim be to gain recognition for FIVA as the leading body for historic vehicle culture 
and heritage.
In order to assist with clarifying the balance between a historic artefact and a real 
life restoration, examples of vehicles restored and maintained in sympathy with the 
Charter of Turin are planned to be shown in an associated Handbook.

Modification of the material that does not necessarily imply 
a worsening of its characteristics from the point of view of 
conservation. For instance, a reversible coating applied on a 
vehicle may be considered as an alteration.

An object that is made by a person especially one that is of
historic interest.

 
The basic principle is that the original substance that has 
been lost cannot be regained. Conservation measures aim to 
stop or at least delay existing deterioration and damage.
The historic substance of a vehicle would not normally be 
altered by such measures but additional materials to stabilise 
the substance can be brought into the o bject.
Conservation treatment should be managed so as to not put 
at risk the object’s historical or material value. It should aim 
to minimise any alterations to the historic substance, parts 
and materials. These measures may not be visible on the 
surface of the vehicle.
Conservation measures aim to consolidate the materials and 
stabilise the current condition of the vehicle. Conservation 
work should not alter traces of make, use, wear and ageing, 
even existing damage will only be stabilised but not removed.
Examples:

• Additional bracing that is required to fix loose wooden 
joints in the inner construction of a vehicle body.

• Refixing loose components.

• Securing tears in textile or leather.

Alteration

Artefact

Conservation
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• Consolidation of chipped paint layers.

• Covering corroding metal areas with protecting materials.

Material cultural heritage means movable or immovable 
objects, which have been made, formed or altered by people. 
These objects represent important values for present and 
future generations because they give an insight into the 
historic, social, artistic, scientific, architectural and technical 
development of mankind. These may include unique 
specimens, mass produced objects, collections or the complex 
manufacturing and distribution facilities.

This was coined as a technical term by cultural historians. It 
was originally taken to refer to any rail vehicle, vessel, aircraft 
or automobile, which in total is deemed to be significant in 
the history of human culture and technology.
Factors, such as design, technical breakthroughs or special 
cultural relevance are important. Including a history related 
to certain key events and/or personalities.
Examples are many and varied and can include vehicles;

• that show innovative technical features for their 
time starting with Karl Benz’ first automobile built 
in 1885, the 1908 Ford Model T, the 1938 air-
cooled Volkswagen “beetle” and the hydropneumatic 
suspended Citroen DS, the MZ 2 stroke racing 
motorcycle whose technology was the basis for the 
Japanese championship winning machines used by 
Barry Sheene and Kenny Roberts;

• which have been involved in historic events such 
as the 1911 Gräf & Stift Double Phaeton, which 
the Archduke Franz Ferdinand was in when he was 
assassinated, the trigger for the 1st World War, the 
special SS-100-X Lincoln in which JFK was shot or 
Lenin’s 1922 Rolls-Royce 40/50 Silver Ghost;

• with a racing history, such as a Maserati 250F raced 
by Juan Manuel Fangio, the Mercedes 300SLR used 
by Stirling Moss to win the 1955 Mille Miglia or Jim 
Clark’s Indianapolis 500 winning Lotus 38;

Cultural Heritage
a)Material Cultural   

Heritage

b) Mobile Technical 
     Heritage
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• that have featured in movies or TV series, such as 
Steve McQueen’s Mustang in Bullit, the Disney 
“Herbie” Beetle, the De Lorean DMC-12 in Back 
to the Future and “General Lee” the Dodge Charger 
from The Dukes of Hazard;

• that have been achieved certain milestones, such as US 
citizen Irv Gordon’s 1966 Volvo P1800, which since 
being purchased new has clocked more than 3 million 
miles without ever breaking down2; 

• which have had an impact on society or reflect special 
social issues of their time such as the mass produced 
Ford model T, possibly the most influential car of the 
20th century, the Austin 7 which was licensed to BMW 
and to Nissan amongst others and the Mini which 
became an icon of the “swinging sixties” as well as 
successful in racing and rallying.

Changes, which considerably limit or inhibit the operability 
of an object, phenomena which cause severe progressive 
deterioration and changes caused by ongoing neglect.
Examples;

• a road traffic accident;

• severe corrosion;

• tears in textiles that would be made worse by normal use.

Damage that fits these criteria are not normally part of 
patina!

The natural process of degeneration, whereby the vehicle 
condition becomes worse without quality storage or regular 
use, servicing and maintenance. Thus reducing the quality, 
value, and character of the machine.

2    http://www.vcoa.org/index.php/community/irv-o-meter.

Damage

Deterioration
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The compilation of information records about a historic 
vehicle, for example;

• drawings, photographs or other pictorial documents,

• historic training or maintenance literature,

• written descriptions and reports about servicing, 
conservation and restoration treatments,

• results of investigations and analysis,

• reference documents compiling details about the 
individual history and the material entity of a vehicle.

Historically accurate means changes made using materials 
and techniques available when the vehicle was originally 
made.
These may be subject to national regulations, including 
safety concerns and the availability of skilled technicians, 
equipment and parts.

Any changes and modifications to a vehicle which occurred 
during its normal life span.

Maintenance and preservation undertaken in line with how 
the original role of the vehicle is remembered.

The entity or person(s) who own the rights to and designs, 
constructs and markets a vehicle.

Modifications are all deviations from the condition as 
delivered from the manufacturer or constructor. These can 
be described on the FIVA Identity Card and should include 
the date and if known, the modifying entity.
Such modifications will be differentiated by their historical 
significance and classified into the following categories:

• Period modifications - are documented and 
confirmed to have been completed in period.

Documentation

Historically
Accurate

Historic 
Substance

Individual and 
Memorial Quality

Manufacturer

Modified
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• Period type modifications - modifications completed 
to a vehicle out of period of a kind that were used in 
period.

• Non-period modifications - modifications not used in 
period or made using parts or technology not available 
at the time of construction. Such modifications may 
affect the vehicle value and depending on the type 
and national regulations, the build year and/or year of 
registration3.

In any event it is strongly recommended that a historic 
vehicle owner should carefully document any modifications 
performed, so that future owners will know the history.

FIVA define this as 15 years.
So if a vehicle was manufactured in 1960, it can be expected 
to no longer be in regular use or scrapped by 1975. An 
exception can be made for special circumstances, for example 
the period is increased to 20 years for vehicles built between 
1925 and 1945 because of World War II.

Preservation means the care taken to minimize or prevent 
future deterioration, damage or at least delay their appearance 
as long as possible.
Once the original substance has been lost cannot be regained 
but preservation measures will safeguard the current 
condition and quality of a historic vehicle. Such measures 
do not interfere with the present substance of the vehicle or 
change it in any way.
Examples:

• Storage facilities that are environmentally beneficial, 
particularly re temperature and humidity. They 
should preferably provide a cool, dry atmosphere that 
both inhibits corrosion and also does not damage 
components such as leather or wood framing through 
over-drying.

3    See also the relevant sections of the FIVA Technical Code.

Ordinary 
Life Span

Preservation
(synonym: 
Preventive 
Conservation)
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• Regular servicing and maintenance.

• Removal of aggressive dirt layers that will cause 
deterioration, such as bird droppings.

Repair involves the adaptation, refurbishment or replacement 
of existing, damaged or missing components. It can make a 
vehicle fully operational again and may not take into account 
the authentic substance belonging to the vehicle. Such 
measures aim to regain full functionality to the standard it 
was prior to the damage or even enhancing it compared to 
the historic standard.
We can differentiate between;

• Pragmatic repairs: the vehicle will be made operable 
again probably by improvised method which do not 
necessarily comply with professional standards.

• Professional repairs: the methods and materials used 
comply with the current professional standards.

Examples for pragmatic repairs can include;

• The replacement of the broken original engine with 
an engine of an entirely different type that can be 
made to fit, with the simple aim to keep the vehicle in 
operation.

• Broken components are fixed temporarily with a piece 
of wire.

• A hammer is used to move bent bodywork away from 
a wheel.

Plus for professional repairs;

• A partly damaged wing of a VW Beetle is replaced 
by a newly built spare part made of metal or even 
laminated glass fibre.

• Repairing torn or split leather seats so that they 
are kept at the current level of patina but will not 
deteriorate further.

• Damaged bodywork is repaired and painted with 
professional skills and full garage facilities. This is 
different from a “patina” style restoration which could 

Repair
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have been repaired by inserting sheet metal into 
corroded parts of the wing, so to a large extend the 
remaining original substance of the wing would have 
been kept.

The challenge for the owner of a historic vehicle is to balance 
stewardship against the pleasure to be derived from usage.
Stewardship involves the owner having the responsibility of 
keeping the vehicle in a condition whereby when it is passed 
on to the next generation it will still be usable and enjoyable 
to drive/ride on the road.
Historic racing may be regarded as an extreme example, i.e. 
should a Ferrari 250LM, of which 32 were built, be raced on 
the limit at Classic Le Mans or the Goodwood Revival or 
driven more as a historic display? Economics may be a major 
factor given that, at the time of writing, a Ferrari 250LM 
example was due to be auctioned in New York where it is 
expected to sell for in excess of $12 million.

Restoration is the process of replacing missing parts or areas 
with the aim of displaying the vehicle as it was at a particular 
point in time.
The basics to be followed are to recognise the principle 
“to interfere as much as necessary and as little as possible”. 
Treatment should only be carried out in areas that show 
deterioration, missing components and/or damage
It should not change the driving characteristics, technical 
features or design of a historic vehicle.
Authentic materials and working techniques should be used 
wherever possible. Restored areas should discreetly blend in 
with the existing material but can remain distinguishable on 
closer inspection.
Modern materials and working techniques can be employed 
when historic methods cannot be used. In most cases of totally 
restored vehicles, repairs and newly built/reconstructed 
components will have to be used. Areas treated, completed 
or added in this manner should preferably be marked and 
documented.

Responsible 
Use /
Responsible 
Utilisation

Restoration
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The overall aim being to maintain the vehicle in a historically 
coherent state with minimal disruption. For vehicles in 
a “mixed condition” that show a range of different period 
modifications typically from older restorations, care will be 
needed when planning on-going treatment. Otherwise the 
vehicle is in danger of being “disrupted” as a historic entity.
In some of these cases it can be appropriate to leave even 
“out of period” modifications as part of the vehicles history 
instead of replacing them by new and possibly hypothetical 
(i.e. guessed at or assumed) reconstructions.
Examples of “disrupted condition” vehicles can include:

• The Mercedes 710 SS GP10 “Malcolm Campbell”, 
from 1930, delivered in “bluebird blue” paint with 
fuel pipe running on the outside of the body. The car 
was overpainted white in 1945 and the fuel pipe was 
changed to running on the inside. A restoration back 
to the primary blue body colour without also changing 
back the fuel pipe would mean the vehicle is in a 
historically “disrupted condition”.

• A BMW 319 from 1935 has been modified in period 
by adding a supercharger/ compressor and at the same 
time repainted in a different colour. For the restoration 
it is planned to keep the compressor as a “modification 
in period” but to repaint the vehicle in the original 
body colour.

• So called “rat cars or motorcycles” that intentionally 
shown in a superficially neglected and damaged 
condition on the surface, which sometimes can be 
done by artificial patination. However underneath 
they can have been restored to a good standard or even 
renovated and tuned.

 
Reversible means that materials can be removed without 
residue and changes can be returned to the earlier condition 
it was in before treatment, without causing damage or loss of 
the historic substance of the vehicle.
As a principle, conservation and restoration measures and 
the materials used should, whenever possible, be planned, 

Reversibility 
/ Reversible
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chosen and executed with the aim that they should be 
reversibility whenever possible.
This concept, which is very important for the saving the 
historic substance is often limited by real-life requirements.
Examples can include;

• Fixing modern licence plates or additional lighting 
equipment which require drilling holes into the body. 
Of course the mounted components can be removed, 
but the drilled areas cannot be entirely brought back 
to the condition they were in previously.

• The use of gluing agents to reaffix chipped paint 
layers or the application of wax on porous materials: 
such materials may be reversible because they can be 
restored by appropriate solvents and removed from the 
surface but practically they cannot be entirely removed 
(i.e. underneath paint chips or from textiles).

• When retouching damage and losses in painted 
areas. In some cases they may have a thermoplastic 
content. This means they can deteriorate with higher 
temperatures that could occur in vehicle when in 
active use. In practice they can be employed in selected 
areas but this should be considered on a case-by-case 
basis.

• Welded additions of sheet metal to replace corroded 
or missing parts of the vehicle body. Such additions 
can be removed again, but the condition before the 
treatment cannot be entirely regained.

Necessary work to keep the vehicle fully functional.Sustainable 
Care



HANDBOOK
PREFACE

by Roberto  Loi, President 
of the FIVA Culture Commission

Already over four years passed since the first publication and distribution of the FIVA 
Charter of Turin, which shall be remembered as a milestone for all the enthusiasts in 
the field of historic vehicles, for two main reasons. 
First of all, it is the formal assessment of a new way of looking at historic vehicles: 
it has been the signal that they should no longer be seen just as a hobby, a toy for 
grown-up boys, but rather a part of the cultural heritage of our civilization. Historic 
vehicles, without regard to their commercial value, are now increasingly considered 
as cultural artefacts to be preserved as part of our collective memory.
The second aspect is a consequence of the first:  since historic vehicles are part of 
history and culture, and not only a hobby, the Charter of Turin is also a new way 
to conceive their restoration and preservation. A cultural artefact needs proper and 
consistent maintenance. Just as we cannot imagine restoring a historic building – 
let’s say a Greek temple, for example – as if it was built yesterday, because it would 
represent a falsification of its nature and a mystification of its history, in the same way 
we should avoid bringing vehicles back to a “better than new” or “mint” condition. 
The “historic substance” – a key topic of the Charter – needs to be preserved as much 
as possible.
It is important to point out, however, that the Charter of Turin has been conceived 
as a guideline and an advice for good practice, rather than an imposition for our 
members. 
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FIVA’s intention is to protect and promote a correct and historically respectful way 
of looking at the past.
After releasing the Charter, the Culture Commission has kept on working to make 
its message even more accessible and clear. That’s why in 2015 we presented to the 
FIVA General Assembly a Turin Charter Glossary, which aims to clarifying the 
meaning of the terms used in the Charter and that’s why today we are presenting 
this Handbook.
The handbook is destined to be seen by a broader public, to attract, interest and 
stimulate newcomers. Possibly, experts and insiders will turn up their noses when 
reading it but this document is intended as a guideline to make the principles more 
tangible and accessible, as much as possible, to everybody, even when dealing with 
some technical aspects.
It is composed by two parts: a theoretical preface, composed of three masterly 
contributions originally written by Rodolphe Rapetti, Richard Keller and Thomas 
Kohler, and a more practical part, dealing with the delicate subject of the restoration 
and maintenance of historic machines.
The order of appearance of the three essays is not casual, but follows a precise design. 
Rodolphe Rapetti, functionary of the French Ministry of Culture, in his precious 
contribution, introduces the cultural role and significance of historic vehicles, starting 
with the words of the famous semiologist Roland Barthes: “l believe that nowadays 
the car is the precise correspondent of ancient Gothic cathedrals, I mean those huge 
products of an era, designed with passion by unknown artists, and which are used and 
enjoyed by an entire people who, with them, takes possession of a perfectly magical 
object.” 
Richard Keller, curator of the Cité de l’Automobile  at Mulhouse France, deepens 
the subject with particular attention to the preservation activities developed in the 
world of Museums. 
Last but not least, Thomas Kohler, spiritual father of the Charter of Turin, gives a 
precise description of the meaning of authenticity and authentic restoration, which 
is at the core of the Charter.
However, theory must always be followed by practice, and the second part explains 
in a more concrete way how to apply the principles of the Charter. For this part, I 
would like to express my sincere gratitude for the help of two great experts: Alfredo 
Zanellato Vignale, nephew of the illustrious designer, engineer, painter and teacher, 
who has written the part dedicated to the bodywork, and Lorenzo Morello, former 
Professor at the Polytechnic School of Turin and FIAT consultant, who has curated 
the mechanic parts. 
The Handbook does deal with some technicalities, but I strongly believe that technic 
and mechanics are definitely a part of our world with a high cultural value, which 
surely deserves to be known.
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Finally, I would like to thank the Culture Commission Members for their sympathy. 
Without their support and engagement, none of this would have been possible. Their 
names are Mario De Rosa, Ersi Economides, Nataša Jerina Grom, Keith Gibbins, 
Peter Ulrich Gilb, Rony Karam and Jochen Thoma. Thank you in particular to Keith 
Gibbins, who did the proofreading.
I wish you all a good reading!

The FIVA Culture Commission. From left to right: Peter Ulrich Gilb, Ersi Economides, Keith Gibbins, 
Roberto Loi, Rony Karam, Nataša Jerina Grom, Jochen Thoma, Mario De Rosa.p
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PART





CONSERVATION 
AND 

ENHANCING
OF HISTORICAL 

HERITAGE
Original by Rodolphe Rapetti, 

General Curator, National Heritage 
Trust, French Ministry of Culture.

(Text published in the Records of the Proceedings 
of the 2nd International Forum on the authenticity 

of historic vehicles, Turin - Italy, 
14th - 15th November 2008).

In 1957, Roland Barthes, who at the time was not very well-known yet, published a 
collection of texts entitled Mythologies. This book, then frequently reissued, made 
its author famous and one of the most renowned French intellectuals of the Sixties 
and Seventies. The work included some dozens of monthly chronicles, which had 
been published in earlier years, where Barthes explored those he defined, the myths 
of the second half of the 20th century, from television to horoscopes, through plastic 
materials and strip-tease. Of course, the car had its place in the book too. In an 
article, which then became very famous, Barthes analysed the historic, social and 
aesthetic meaning behind the appearance of what he called “The new Citroen”; he 
obviously referred to the DS model.
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The article begins with a sentence which may easily represent our study sessions, 
in fact it precisely places the car in the perspective of a common heritage: “l believe 
that nowadays the car is the precise correspondent of ancient Gothic cathedrals, I 
mean those huge products of an era, designed with passion by unknown artists, and 
which are used and enjoyed by an entire people who, with them, takes possession of 
a perfectly magical object.”
Barthes had identified the appearance of this car as the characterising event of a new 
era of design, with the change of codes associated with the use of cars, the actual 
change of a paradigm. His farsightedness is undeniable. Among the texts collected 
in Mythologies, the one dedicated to the Citroen DS is to date one of the most 
renowned and, possibly, the one which alone represents the real innovation of the 
book, the one which represents most clearly the intellectual approach of the author, 
who aimed at turning an everyday object into a myth. 
It is clear when you look at the cover image chosen for the pocket version of the 
book, which has been printed since the Seventies, where, on a white background, a 
green metallized DS stands out.
Although the graphics of this cover changed through the years the image stayed the 
same, at least in the copies we could retrieve. Everyone will notice that unfortunately 
the model shown is not the one mentioned (and so precisely described) by Barthes 
when he first published his book (in 1956, year when the article first appeared), but 
a model later than 1968, easily recognisable by the famous headlights. Therefore, the 
registration number reading “1956 DS 19”, instead of creating an illusionist effect, 
suddenly becomes a statement of ignorance. 
This oversight may seem trivial, a minor error, due to the little knowledge of the 
history of automobiles in a field mostly devoted to literature. However, because the 
subject is a “legendary” car like the DS, and, most of all, a dear reference to possibly 
the most well-known text in the book, I believe this is a clear evidence of the lack of 
culture in the automobile sector. 
For example, for a pocket edition of the Romantic Theatre of Victor Hugo, no one 
would ever think to illustrate the cover page with the portrait of the old writer, the 
senator with a white beard. Instead, it seems that the automobile subject is light 
enough that such an approximation could easily be tolerated, as it is used for its 
unexpected character and therefore for its subversive content, which echoes the 
provoking character of the text that it cannot represent. This example leads to the 
issue, just one amongst many, of the place gained by cars in the historic heritage and, 
more generally, within the so-called culture.
As a direct consequence of this issue, and in the context of the constant investigation 
by the specialised press on the future of the French automobile museums, I was 
entrusted with the drafting of a report entitled “Museums and the Automobile 
Heritage in France”. This report, see https://goo.gl/cctocz, was submitted to the 
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Minister of culture, Mr. Renaud Donnedieu de Vabre, in April 2007, is a first step 
along a wider reflection on this topic, the preliminary investigation of the state of 
the art, to examine the ways more frequently used to view cars as an actual element 
of our historic heritage. 
The long-term preservation of automobile collections is put at risk by their technical 
specificity. Of course, any object located in a museum needs specific measures to be 
maintained in good condition and preserved for future generations (the main aim of 
a museum). However, said measures are more or less difficult to apply and more or 
less onerous depending on the nature of the object itself. An automobile collection, as 
happens in few other fields (another being aeronautics) sums up all these difficulties. 
With respect to the preservation of collections, the technical museums present the 
most complex issues. Technical objects are made of extremely varied materials; the 
systems necessary for their manufacture often require multiple engineering processes, 
deriving from different specialisation fields and from processes that at times are 
difficult to trace back in history. 
As for buildings, vehicle restoration may imply the reconstruction of missing parts 
and involve a number of different parties. The discipline of restoration applied to cars 
is therefore based on a theoretical/empirical knowledge of historic vehicles, where it 
is necessary to decide whether to assign certain operations to experts. 

The cover of 1957 “Mythologies”  by Roland Barthes, a capital text of 
semiotics, where the famous Citroen DS from a symbolical point of view.p
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THE NEW CITROEN
(Extract from “Mythologies” by Roland Barthes, 1957).

I think that cars today are almost the exact equivalent of the great Gothic cathedrals: 
I mean the supreme creation of an era, conceived with passion by unknown artists, 
and consumed in image if not in usage by a whole population which appropriates 
them as a purely magical object.
It is obvious that the new Citroen has fallen from the sky inasmuch as it appears 
at first sight as a superlative object .. We must not forget that an object is the best 
messenger of a world above that of nature: one can easily see in an object at once a 
perfection and an absence of origin, a closure and a brilliance, a transformation of 
life into matter (matter is much more magical than life), and in a word a silence 
which belongs to the realm of fairy-tales. The D.S. - the “Goddess” - has all the 
features (or at least the public is unanimous in attributing them to it at first sight) of 
one of those objects from another universe which have supplied fuel for the neomania 
of the eighteenth century and that of our own science-fiction: the Deesse is first and 
foremost a new Nautilus.
This is why it excites interest less by its substance than by the junction of its 
components. It is well known that smoothness is always an attribute of perfection 
because its opposite reveals a technical and typically human operation of assembling: 
Christ’s robe was seamless, just as the airships of science-fiction are made of 
unbroken metal. The DS 19 has no pretensions About being as smooth as cake-icing, 
although its general shape is very rounded; yet it is the dove-tailing of its sections 
which interest the public most: one keenly fingers the edges of the windows, one feels 
along the wide rubber grooves which link the back window to its metal surround. 
There are in the D.S. the beginnings of a new phenomenology of assembling, as if 
one progressed from a world where elements are welded to a world where they are 
juxtaposed and hold together by sole virtue of their wondrous shape, which of course 
is meant to prepare one for the idea of a more benign Nature.
As for the material itself, it is certain that it promotes a taste for lightness in its 
magical sense. There is a return to a certain degree of streamlining, new, however, 
since it is less bulky, less incisive, more relaxed than that which one found in the first 
periods of this fashion. Speed here is expressed by less aggressive, less athletic signs, 
as if it were evolving from a primitive to a classical form. This spiritualization can 
be seen in the extent, the quality and the material of the glass-work. The Deesse is 
obviously the exaltation of glass, and pressed metal is only a support for it. Here, the 
glass surfaces are not windows, openings pierced in a dark shell; they are vast walls of 
air and space, with the curvature, the spread and the brilliance of soap-bubbles, the 
hard thinness of a substance more entomological than mineral (the Citroen emblem 
with its arrows, has in fact become a winged emblem, as if one was proceeding from 
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the category of propulsion to that of spontaneous motion, from that of the engine to 
that of the organism).
We are therefore dealing here with a humanized art, and it is possible that the Deesse 
marks a change in the mythology of cars. Until now, the ultimate in cars belonged 
rather to the bestiary of power; here it becomes At once more spiritual and more 
object-like, and despite some concessions to neomania (such as the empty steering 
wheel), it is now more homely , more attuned to this sublimation of the utensil which 
one also finds in the design of contemporary household equipment.
The dashboard looks more like the working surface of a modern kitchen than the 
control room of a factory; the slim panes of matt fluted metal, the small levers topped 
by a white ball, the very simple dials, the very discreetness of the nickel-work, all 
this signifies a kind of control exercised over motion rather than performance. One is 
obviously turning form an alchemy of speed to a relish in driving.
The public, it seems, has admirably divined the novelty of the themes which are 
suggested to it. Responding at first to the neologism (a whole publicity campaign had 
kept it on the alert for years), it tries very quickly to fall back on a behaviour which 
indicates adjustment and a readiness to use (“You’ve got to get used to it “). In the 
exhibition halls, the car on show is explored with an intense, amorous studiousness: 
it is the great tactile phase of discovery, the moment when visual wonder is about 
to receive the reasoned assault of touch (for touch is the most demystifying of all 
senses, unlike sight, which is the most magical). The bodywork, the lines of union 
are touched, the upholstery palpated, the seats tried, the doors caressed, the cushions 
fondled; before the wheel, one pretends to drive with one’s whole body. The object here 
is totally prostituted, appropriated: originating from the heaven of Metropolis , the 
Goddess is in a quarter of an hour mediatized, actualizing through this exorcism the 
very essence of petit-bourgeois advancement.

i

Among others, the director of museum preservation plays an important role. There 
are different opinions regarding the notion of restoration applied to vehicles. If you 
consider a vehicle as an original work, clearly any intervention of reconstruction of 
missing or defective components, even a partial one executed in compliance with the 
original techniques and materials, can be seen as compromising the authenticity of 
the vehicle. Consequently, some collection managers may prefer a non-intervention 
approach and only allow minimal maintenance. This is not just a hard assumption 
to support on theoretical grounds but it needs to be discarded based on common 
sense: if applied to a vehicle collection it will end up with worn out machines and, 



 36  

charter of turin

in the longer term, with the decay of the entire collection. Technical objects are 
not designed to last, or to be preserved in museums. Maintenance implies therefore 
constant preventive restoration. On the theoretical grounds, applying to technical 
objects, reasoning that are valid for written work is disputable: since the late 19th 

century, with the appearance of industrial manufacturing, the intervention of the 
inventor is limited to a conceptual rather than an execution domain, although 
execution is still very important in the instance of handicraft products. 
In the end vehicle collections, as we will see later, have always been and still are 
restored to be preserved up to today. Similarly, there is no point in denying the truth: 
it would be preferable if these restorations were made according to artistic rules and 
with the support of cutting-edge techniques. Of course, it is necessary that each 
intervention be executed whilst keeping clearly in mind the origin of the object. 
Historic documents, material analysis, and the research for expert engineers are 
indispensable requirements to enable the actual execution of the work. The process 
should be documented before and during the execution, so as to be able to precisely 
define the range and nature of the restoration. 
A descriptive grid may be imagined, composed of indexes in order to quantify a 
percentage of restoration executed on the various components of a vehicle (frame, 
mechanics, bodywork, multi-axed bogie, upholstery...), in such a way that the sum of 
said indexes may result in the total percentage of restoration, therefore indicating the 
degree of authenticity on the vehicle in relation to a theoretical initial state estimated 
at 100%. 
Moreover, the investigation techniques currently used for restoration (x-rays, chemical 
analysis of pigments, etc) have not yet actually been experimented in the vehicle 
field, where they may have interesting applications. While the automotive sector 
evolves to a real awareness of the notion of authenticity, restoration stays a relatively 
manual sector, which is good as far as the actual restoration work is concerned but 
not as regards the necessary investigations. 
Many vehicles that are considered to be in their “original” conditions may benefit 
from this kind of research: very often, the so called “original” condition of some 
vehicles corresponds to a condition of restoration, the memory of which was lost, 
and which simply superposed the actual original condition. But, is there a threshold 
that the preventive preservation of a vehicle should not trespass? Should a vehicle be 
considered adequate for a museum exhibition where it is complete and its visual aspect 
mirrors the original one, or should it also function as the original, in other words, 
should it be actually running? Here too museum practices are based on different 
principles than in the historic vehicle sector, a sector where the notion of conformity 
to the original not only includes the exterior and interior looks of the vehicle but also 
its capacity to exercise the functions for which it was originally built, that is to say, 
if necessary, running according to the evidence of the performance stated in historic 
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documents. We believe that this point of view should prevail, however a set of norms 
needs to be provided. In fact, if historic vehicle has to be functioning, restoration may 
imply interventions which are incompatible with the very notion of historic heritage. 
However, a perfectly preserved vehicle is a vehicle which is mobile as originally 
intended. 
Moreover, is it necessary to remind everyone that the appearance of a vehicle is 
indissolubly linked to the idea of movement? From the questions arisen by the 
subjects of preservation, restoration, and use of the automobile museums heritage 
derives the issue of what the threshold is between rigour and rigourism.  At the 
moment, these questions are answered based on circumstances. But standards that 
regulate both preservation and restoration issues are strongly needed. They may be 
defined only through the close cooperation between historic vehicle professionals 
and preservation managers and I believe that museums will also play a fundamental 
role. The subject of standards for the preservation and restoration of historic vehicles 
must be at the core of a debate between professionals from various countries, and 
should be aiming at the publication of an International set of standards and good 
practice which will define the perimeter of historic vehicle authenticity.





PRESERVATION 
AND 

ENHANCEMENT
OF HISTORICAL 

VALUE
Based on a talk by Richard Keller, 

Curator of the Automobile Museum 
in Mulhouse, France.

(Published in the Proceedings of the International 
Forum on the Authenticity of Historic Vehicles, 

held in Turin on 12th and 13th November 2004).

Inviting Museum curators to the world of collectors is a sign of the times. Perhaps 
we have a common interest in preparing the future for the “recognition of the impact 
the vehicle has had on our heritage” and in managing its development in our 21st 

Century society.
Vehicle museums were opened all around the world in the 20th Century. Typically 
industrialised countries led the way. It is believed one the first to open was in London 
in 1912 at an address in Oxford street. 
It is perhaps worth repeating the reasons for it coming into existence1.

1    goo.gl/9Bfmfb - Michael Ware’s article.
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“It’s been a matter of common knowledge for some years that vehicles and cycles of 
great historical interest were being destroyed by their owners or sold for breaking 
up purposes. The fruitful period of experiment in modern road locomotion may be 
fixed between the years 1890 and 1899, yet, although less than twenty years have 
elapsed since investigation and invention became prolific, no possibility exists, even 
now, of preserving many vehicles which attracted world-wide attention by their 
comparatively recent performances…..”
It then goes on to say how Mr Edmund Dangerfield, from “The Motor”, decided 
that the magazine would put together that first collection.
Since then the movement has progressed such that all the major industrialised 
countries have a range of vehicle museums up to and including National Museums 
like the National Motor Museum at Beaulieu in the UK, the Motorvehicle Museum 
of Japan in Komatsu city, Ishikawa Prefecture, the Museo dell’Automobile Torino, in 
Italy and of course the Cité de l’Automobile at Mulhouse in France.
However, let us focus the discussion on the question of authenticity. This means 
asking the curator of a “French museum” to speak from the heart about his job. 
Crossing the threshold of our museums the visitor expects to see, as far as possible, 
original and authentic historic vehicles. Each may have a personal vision, given his 
individual experience of particular makes and models.
Entering a museum, they move into one of the many display areas of “historic” 
vehicles. A novice may not be able to distinguish between a copy and  an original. 
However, they would expect an accurate description of the exhibit.
In addition to the cultural responsibilities that the “guardian” of our heritage is 
set, Cité de l’Automobile has further administrative and legal duties.  Specifically, 
relating to its classification as a Historic Monument, to be non-profit making and 
not being allowed to sell any of the collection, under the laws governing “French 
Museums” since 2002. 
These rules are of limited or no interest to the average visitor, who is looking first 
and foremost to enjoy seeing the historic vehicles, many of which would have only be 
seen in magazines or books previously. Add in a dash of entertainment and education 
and the recipe for a successful museum is made!

the “daily work” of a museum 
 
At the time of the first European congress of the collectors, in 1967, in France there 
were a dozen or so collections open to the public. The “Schlumpf Museum” did not 
yet exist, but the collection already included over 500 vehicles.
Today about forty or so vehicle museums have sprung up in France. Almost half of 
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them respect the principles set out by the AMAF - The Association of Automobile 
Museums in France - over fifteen years ago and now considered “the minimum” 
by all those who wish to move ahead, including regular opening hours, no vehicles 
exhibited “for sale”, plus a minimum of facilities and services to welcome the visitor.
In the meantime, many collections and museums have been forced to close down. 
The difficulties of staying afloat are in part tied to the market but also due to the 
obligations deriving from the priority being given to the authenticity or the historic 
value of the vehicle.
Driving a historic vehicle guarantees facing a range of issues. For example, the 
original tyres, which may proudly boast decades of use, are a risk for a vehicle that is 
used on public roads. In a museum however, they have an inestimable value, as does 
stabilised leather, cracked but original.
The paintwork is another example. It is understandable that a collector who uses the 
vehicle regularly would have it repainted, probably to a high standard.  A museum 
visitor may prefer to see the machine in a used condition, with the original “patinated” 
paintwork.
A Museum can, in this sense, concentrate on its function as a three-dimensional 
data bank, consulted by more than 200,000 people a year in the case of Mulhouse. 
Such a mix of “mobile” and “static” heritage enriches the entire sphere of historic 
vehicles. This invitation to consider the “static” aspect of a museum, often criticised 
by our friends the collectors, is not enforced immobility. Some people know that 
the Museum of the 21st Century has become “a place to experience” activities which 
include the priority tasks of conserving and studying the collections but also today 
go further than just SEEING the objects displayed. The 21st Century visitors have 
different expectations to the 20th Century ones. 
Typically, visitors want to know about the:

• history of the vehicles, the manufacturers, the enthusiasts and their passions
 by reading or viewing information about the events and personalities from 

the 20th Century;

• imagination of the vehicle designers, coach builders and engineers who had 
relative freedom from legislative requirements and often used a pencil rather 
than a computer;

• sound and smell of the mechanical parts and of the passenger compartment;

• competition between countries, manufacturers and drivers in such fields as 
racing, rallying and the world land speed records which started in the late 
19th and continued throughout the 20th Century, less the period covered 
by the two world wars, plus, technical developments which encompassed 
the whole vehicle and related infrastructure environment with gave such 
significant improvements in safety, ease of use, economy and performance.
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conservation

Conservation is the best medium for the preservation of authenticity, however it is 
not an end in itself in a museum. 
In many countries, the curator’s job is limited to that of being an expert on the 
objects and ensuring they are looked after in perpetuity. 
In France, this role includes the mission of valorisation i.e. getting the maximum value 
and usefulness from the associated education programmes and projects managed. 
In practise this can involve setting up special events and exhibits that attract visitors 
to the museum. These activities, which help ensure the success of the business, are 
just as important as the mission to study and conserve the vehicles and other artefacts.
However, in these cases it is important that any initiatives do not damage the integrity 
or perpetuity of the vehicle and/or associated items. 
From this point of view museum work is very like that of all the collectors: as 
guardians who protect the vehicle from unfavourable climatic and environmental 
conditions and preserve them for future generations. With the passage of time they 
have organised themselves in a professional manner, into clubs and associations that 
provide mutual support. They can also in many cases promote the movement and are 
often able to lobby politicians re the benefits of historic vehicles.
For both museums and collectors, the methods of restoration adopted may be 
comparable in many cases. Gathering all the historic and technical information 
available, so as to get a better understanding of the vehicle being restored is the first 
step. Establishing the scope of the operations needed to define the desired result in 
terms of aesthetics and use is the next step. 
The challenges then begin with selecting who will do which aspect of the work 
because it is from this stage that the restoration will get started. This will normally 
be done based on technical qualifications, subject to the available budget. 
However, they may be interpreted and performed in very different ways. 
What a collector often does or has done, sometimes in glorious isolation, the museum 
will undertake in a systematic, methodical and transparent manner.

authenticity is the heart of restoration

Authenticity is at the basis of all the restoration work done in a “French Museum’’ 
as defined by the Ministry of Culture, since the procedure is often long, difficult and 
expensive. That’s why it starts by defining the authenticity of the object in question. 
This consists of deciding on the desired result, corresponding to a specific state or 
existence at some moment in its history. For example options can include restoring 
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to the condition the vehicle was in when it left the factory, or as modified at a certain 
point in its life or in a manner that preserves the current level of “patina”.
This level of “authenticity” will indicate what path to follow, a museum will normally 
give precedence to the conservation of materials in their appearance and structure, 
preferring to stabilise them rather than replace them. The vehicle will be thus 
preserved at the level identified from the research previously undertaken. We are 
well aware that a vehicle is not just an assembly of materials and functions, just as 
an artist’s painting has never been reduced to a juxtaposition of colours on a canvas.
For this reasoning and respect for authenticity to be possible it is essential, in our 
museums, that the pre-established aim of restoration is not just to provide a ‘day-to-
day” method of transport but to provide an item of authentic mobile heritage.
Following the definition of the authentic state required, the second step for any 
restoration in a French museum is to consider the level of reversibility of the 
operation. A rather extreme example would be to throw away a used but correct 
in-period tyre that is now unobtainable, deciding that it is of no interest and that 
there will never be the financial, scientific or accommodation resources for it to be 
conserved. However, at the same time it also means eliminating an essential element 
for resting the vehicle on the ground. We do not propose to go into this area in great 
detail in this introductory paper but to say it is a consideration that anyone involved 
in the restoration work must keep in mind.
The third aspect is that of legibility. Every replaced part is marked with a punch 
or stamp so that our successors will be able to recognise the “new” pieces even if 
they don’t have access to the restoration documentation.  In effect this confirms the 
transparency of the methodology being followed.
The application of these three rules aims primarily to preserve the authenticity of an 
object as composite as the automobile.
Due consideration of these three aspects were not “de rigueur” a few decades ago. 
One only has to observe the Schlumpf collection to see that some aesthetic principles, 
typical of the 1970’s, were then applied according to the aspirations of the collector 
at that time. The development of archives, including documents, photographs, 
movies and even how to identify components, were at an early stage with limited 
academic rigour being applied. Even today, when working, for example, on vehicles 
that ceased production decades ago, we encounter a lot of difficulty in assembling the 
objective data on design details, including the paint colours, type of instrumentation 
and interior upholstery originally used. This despite the considerable information 
available in the specialised magazines of the period.
The challenge of restoring vehicles that have travelled along our roads in their 
hundreds of thousands in their day, to a given level of specification is considerable. 
Indeed, it would be quite reasonable, given individual circumstances, for two similar 



 44  

charter of turin

vehicles to be restored to different specifications, both of which would be quite 
viable. However, even a static vehicle can be seen as a reflection of the imagination 
of the designers and builders.
The Cité de l’Automobile, takes part in the promotion of this heritage with a wide 
range of exhibitions and events, under the sometimes benevolent and sometimes 
critical eye of the public. We believe that getting the museum vehicles “on the road” 
is an integral part of conserving the integrity of them as objects of mobile heritage. 
It’s the only way of seeing and sometimes of discovering, the subtleties of the noise 
of an exhaust or the little “idiosyncrasies” of a vehicle when it’s started. At Mulhouse, 
we use the arena to demonstrate our vehicles, including a show which presents 17 
vehicles that tell the tale of the automotive adventure over a century from 1870. 
This is done by showing the history of the vehicle, some information on the life of 
the designers and the technological advances over the period. The models follow 
on from each other on the exhibition track, to the delight of both young and old. 
They include a Ford Model T,  a VW Beetle, 2CV, 4CV, Bugatti type 40, Simca 
Chambord, Rolls-Royce and more. See http://citedelautomobile.com/en/home.
So, in conclusion we would suggest that the search for authenticity is probably one 
of the things that can bring museums and enthusiastic collectors together to preserve 
and enhance historic value.



AUTHENTICITY 
AND AUTHENTIC

RESTORATION 
Original by Thomas Kohler, 

Archeologist, Architect and Writer.
(Text published in the Records of the Proceedings 

of the 2nd International Forum on the authenticity 
of historic vehicles, Turin - Italy, 

14th - 15th November 2008).

I am first a motorcyclist but also a partner of a company specialised in the analysis 
and restoration of listed historic buildings. I would like to compare historic vehicles 
with historic buildings. They have strong similarities: both are objects of great value 
and are related to the social status and to lifestyle. Both are an important part of our 
cultural heritage and can be in our hands for a certain time only, so in a sense we are 
curators and have a responsibility to pass them on to a next generation. Both must 
meet certain safety standards if we want to use them. Both need constant care and 
maintenance and both show their special values and their character only if we use 
them. 
A question for me was how authenticity and originality is defined.  I define authenticity 
as: the original with his entire history, a building or vehicle with undisputed origin. 
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But what is an original? The person, who declares a work as an original, intends it 
as creative product. Abstraction is made of descriptions such as replica, plagiarism, 
imitation, copy or reproduction. In the case of architecture, paintings or sculptures, 
the definition seems to be easy. Every curator of every museum in the world can 
testify that is not as clear as we would like to believe. 
My colleagues in the vehicle world present at this forum know much more than 
I and they have their own visions and definitions.  FIVA defines historic vehicles 
as “mechanically propelled road vehicles which are at least 30 years old; which are 
preserved and maintained in a historically correct condition; which are not used as a 
means of daily transport; and which are therefore a part of our technical and cultural 
heritage.” 
FIVA use an Identity Card process to document and safeguard motoring heritage 
for current and future generations and to provide owners with an accurate (but, not 
infallible) independently reviewed and prepared document of the historic vehicles 
identity and history.
Often this is a vehicle which has been dismantled, reconditioned and then reassembled 
close to the specification of the original model. Minor deviations are allowed when 
parts were unavailable. Historic vehicles still in existence show traces of use and age 
and will have been repaired, restored or modified to a greater or lesser extent. Some 
of them, for example race cars with competition history even have achieved their 
status only because of modifications during their “working life”.
However, for a vital part of the historic vehicle community an imaginary “mint 
condition” still is the aim of restorations and there is a lot of diffuse “common 
knowledge” about original condition and authenticity. Such claims are reproduced 
repeatedly but mostly not reflected critically or backed by precise historical sources. 
Nevertheless, such assumptions often serve as a basis for restorations, with on 
occasions rather questionable results. Sometimes the demands of the owners for 
“original condition” are guided by more or less refurbished and sometimes very freely 
interpreted examples. In many cases, authentic components have been removed and 
destroyed, just because they didn’t fit into the “accepted” schemes.
The practice to design a vehicle to the owner’s visions by destroying an original 
should be rejected rigorously. Such practices are against the aims of the conservators 
work and therefore against the spirit and the principles of FIVA. At the same time, 
there is a wide spectrum in the use of terms like “original” or “authentic” in the 
historic vehicle community. This has badly hindered a constructive debate on this 
issue up to now.
Professional terms used in the conservation and restoration of cultural objects for 
many years include technical objects having a “normal life” or “working life” during 
which they are considered as simple articles of use. 
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For historic vehicles and other collectors’ items this period is followed by a so called 
“collection phase” where they are appreciated as artefacts of specific historic value. In 
this context, the conservator recognizes all materials, components modifications and 
even the traces of use belonging to the individual vehicle during its working life as 
“original” or the “historic substance”.
How to safeguard the originality of historic vehicles depends whether the vehicle is 
part of a museum collection or in a private ownership and used on the road as part 
of our mobile heritage.
In a museum, technical objects are emphasized as a material witness of history and 
the traces of the working life may be the main focus. These exhibits are often not 
operable and showed as a static display. For vehicles in untouched historic condition 
this is an opportunity to protect them from being worn out by further use. 
Functionality and motion are important characteristics of a vehicle which otherwise 
is in danger of turning into a lifeless relic. To keep up the functionality, period spare 
parts and historic parts taken from similar vehicles can be employed, but in most cases 
replicated components made of modem industrial materials which are produced with 
present-day techniques will have to be used to replace the worn historic substance.
Sometimes the appearance of these new components will differ visibly from the 
original model, especially when for example upholsteries made of artificial leather 
or fabric are replaced in leather, nickel plating by chromed surfaces, paint by powder 
coatings and so on. 
An exceptional amount of original historic material is lost in so called “Concours 
restorations”, which exaggerate an imaginary mint condition. Immense effort is 
made here to extinguish every “annoying “ or “unsightly” trace of age and therefore 
the historic substance is stripped to the bone.
This creates an absurd situation, as age and substantial material integrity are the basic 
requirements on how a vehicle can be recognized as an original object of cultural 
history.
The carefully planned and prudent restoration will always be a necessary tool to 
preserve historic vehicles but we should keep in mind that every measure which goes 
beyond conservation will actually cost original substance. Even when period spare 
parts and authentic materials are used, every restoration will create only an imprecise 
interpretation of a lost appearance.
This means, the aim of measures should be to interfere as much as needed but as 
little as possible to keep the vehicle “readable” in its intended context, but without 
denying its factual age and history. Whenever possible, interventions should be 
executed in a reversible manner that means: historic parts and today’s additions can 
be separated again without damaging the historic material. All rebuilt components 
should be permanently marked to make them distinguishable from historic parts and 
all measures should be documented precisely. 
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If we work on the reconstruction of excavated ruins, we add colour to the mortar to 
distinguish the reconstructed periods, especially if we use the material found on the 
site.
Only if such basic principles are followed, a gradual falsification can be avoided. 
Otherwise the vehicles will progressively turn into mere replications built of spare 
parts and modern materials, containing only some strongly refurbished historic 
remains.  Then, the specialist magazines publish those replicas without asking too 
much about its background.  Often the questions about a restored vehicles history 
seems not to be allowed in our circles and clubs.
Recognition of historic vehicles as original objects and part of cultural heritage, 
which is sought for by the old timer vehicle associations reflects ownership is not 
only privilege but also a responsibility. Care for the “original” should go beyond 
maintenance of technical components and a cosmetic make over but rise to the 
perception of the vehicle as an authentic, historical artefact. Naturally it is not an 
aim to patronize the owners or to take their vehicle off the road but it is important to 
give support and options how to preserve and restore historic vehicles with due care.
Associations concerned with historic railways and historic sailing ships have already 
gone one step further: they have successfully adopted guidelines on the safeguard of 
the original substance several years ago. They are based on the principles ICOMOS 
laid down on the restoration of historic monuments and sites. 
Efforts like this have not been made by the historic vehicle associations yet, but this 
is an important process, or the vintage vehicle community will destroy its very own 
bases:  the “original”. Here, FIVA must be the leader of the much-needed debate. 
Its time here, to ask you to work out and agree upon a convention concerning the 
preservation and restoration of historic vehicles, we may give the working title of the 

“Charter of  Torino”.
The authors proposals came into effect when 
The Charter of  Turin was ratified on 29 January 
2013, at a ceremony held at the Mercedes 
Benz Heritage Centre in Stuttgart, exactly 127 
years after Carl Benz received patent no. DRP 
37435 for his three-wheeled vehicle with a 
gas-powered engine from the Imperial Patent 
Office in Berlin. This date signified the birth 
of the automobile and marked the beginning of 
personal motorised transportation and was thus 
particularly poignant for such an important 
event.
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This document published by FIVA, is intended to be a guide, as well as a faithful 
companion, for all those who have decided to purchase, preserve and use a historic 
vehicle. It shows operations, which they can personally perform or want to entrust 
others. In this second case, by advising on supplier selection and how to supervise 
the work.
It aims to align with the principles of the Turin Charter, as ratified by the General 
Assembly of FIVA (International Federation of Ancient Vehicles) on October 
27, 2012, which details the preservation, conservation and restoration of historic 
vehicles, as part of our technical and cultural heritage.
This manual aims to give practical help with the correct application of principles set 
out in the Charter.
For this to happen in the best way, it would be necessary that both collectors and 
restorers, have the background in technical and historical culture needed to correctly 
implement all the advice in the Charter.
In fact, two years ago, ASI, the Italian historic vehicle federation (http://www.
asifed.it/) promoted a restoration course in which, at least initially, the historical and 
cultural part was particularly detailed, and only later did ASI provide technical and 
practical training. Special attention was paid to the drawings and diagrams, as these 
tend to be understandable regardless of language.

HANDBOOK
by Lorenzo Morello and 

Alfredo Zanellato Vignale
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The fundamental issues raised by the Charter include vehicle:         

• Storage

• Preservation

• Restoration

The first two actions are attributable to the owner while a supplier or suppliers can 
be appointed to undertake the restoration.
Taking each in turn: 

1. storage

When storing a vehicle, it would be appropriate avoid accidental bumps by not 
placing the vehicle near places where people carrying large items may pass, or below 
vertically suspended objects. Even in an inside storage area, the vehicle should be 
covered with a soft cotton sheet that will not damage the bodywork and possible 
with a waterproof additional cover, such as a tarpaulin.
The conservation of a vehicle, unlike preservation, allows some intervention. When 
purchased, the vehicle may have pre-existing damage or deterioration. While waiting 
for a later restoration, it is good practice to stabilise the damage, whilst trying to alter 
as little as possible the historical substance of the vehicle.
For example, it is appropriate to apply rust protection, such as waxoil or lanolin, in 
the areas of the car body or the frame that are particularly corroded. The application 
of grease on the mechanical parts in order to avoid them seizing, is also good practice. 
Frequently the piston rings may stick to the cylinder walls. This can be avoided by 
occasionally turning the engine over. If a battery is not connected this could be done 
by pushing the vehicle in a high gear. If the vehicle is on axle stands, this can be done 
by removing the spark plugs and rotating the drive wheels. Remember to replace the 
plugs!
If the engine is in working condition, it is a good idea to start it at regular intervals 
but check the fluids first.
It is also good practice that if the vehicle has to remain standing for a long time, to 
put it on axle stands, so that the tires only lightly touch the ground. In any event 
check the tyre pressures regularly, tubed tyres in particular are more liable to lose 
pressure.
A fabric interior should be covered, while the leather must be treated with appropriate 
creams and lotions to maintain its softness.
Always check the electrical parts, the main concern being high resistance caused by 
oxidation of the contacts and connections, particularly to earth (ground).
If fitted, the battery should be connected to a conditioner or replaced periodically.
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2. preservation

The dictionary says that preservation is the act of keeping something the same or of 
preventing it from being damaged.
So, to “preserve” a historic vehicle we must take some precautions, the first is to have 
a place to keep it safe.
The greatest enemy of a vehicle, with mostly metal components, is moisture. This 
is also harmful to other materials. It can swell the wood and make the leather 
and interior textiles mouldy. Depending on circumstances a dehumidifier may be 
beneficial.
Rust is not the only enemy; you must avoid the presence of animals, especially small 
ones, like moths and rats, in the storage area. They can erode, eat or nest, sometimes 
causing irreparably damage to parts of the vehicle that are difficult or perhaps 
impossible to restore. Even bird droppings are very strong corrosive.
A further source of damage is light, in particular the UV rays of the sun. They are 
damaging to paint and to rubber seals and to the fabrics.

3. restoration

estoration is defined as an invasive operation that aims to keep the vehicle as original 
as is practical.
To facilitate this operation, it would be desirable that all the museums, private 
companies and trade associations, gather together, retain, and make fully available the 
archives containing all the drawings and information useful for a correct restoration, 
that aligns with the culture and history of the vehicle.
For a restoration to be properly completed it is necessary that the vehicle should be 
made roadworthy.
For this reason, it is not always possible to satisfy the previous originality condition.
The challenge is to meet the legal and safety requirements whilst minimising the 
changes or making them in a manner that allows the original condition to be re-
established in the future e.g. by keeping a dynamo and regulator, etc, in storage when 
an alternator has been fitted.
Missing parts can be replaced but wherever possible, this should be done in a manner 
sympathetic to the original component.
It is often incorrectly considered, that a good restoration is totally conservative i.e. as 
left the factory but this is not a necessary condition. Any interventions that occurred 
over time can be part of the vehicle’s history and can be left unchanged.
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The most important thing is that we keep a record and document the interventions. 
These should be consistent with the period in which they occurred.
The principle is that it is essential to preserve the history of the vehicle.
The restoration can still be divided into a conservative restoration or a reconstruction
A conservative restoration is one for which a vehicle with a known history, has been 
dismantled, reconditioned and reassembled, with only very small deviations from the 
manufacturer’s specification in case of unavailability of parts or materials. The interior 
and exterior parts should be as compliant as possible to the original characteristics.
Whereas a reconstructed vehicle is one built with spare parts from one or more vehicles 
of the same model or type, respecting as much as possible, the original manufacturer 
specifications. Even in this case, when the original parts of the manufacturer are 
no longer available they may be replaced by others with similar characteristics. The 
interior and exterior parts should be as compliant as possible to the original.
The various stages of restoration process may include:

restoration process:

Planning

It is recommended that before undertaking any restoration operation, a detailed 
diagnosis should be undertaken of the current condition. If it is possible, try the 
vehicle on the road, noting any variations from what would be normal with a vehicle 
in good working condition. This should assist avoiding any unnecessary disassembling 
of the vehicle, that could inflict more damage than it has already suffered.
At this stage, it is essential to read and understand the information available on the 
original performance of the historic vehicle - avoid judging it by the standards of 
today.
This will enable a list of functional and aesthetic jobs to be made. This will serve 
to guide all subsequent operations including evaluating the involvement of external 
suppliers.
It will also help produce an initial estimate of the cost of the work.
As the restoration proceeds unexpected extra work can arise. This may be due to 
an initial underestimation of the jobs to be done, and/or because of partly hidden 
damage that will only be revealed during the work and those unintentionally made 
during the intervention.
The worst case is a vehicle that is not roadworthy. In that case, it will almost definitely 
require a complete overhaul. Even with these it is still recommended that an initial 
diagnosis is made. 
List the missing parts and check that every moving part of the vehicle (engine, 
transmission, wheels, controls, doors, etc.) does move freely.
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During the restoration, usually, the engine will need to be removed, as can the vehicle 
body, the gearbox and/or the axles. This can create a storage problem as a dismantled 
vehicle takes up more space than a running vehicle.
It is advisable to identify a prime contractor, possibly the owner, among those working 
on the restoration. This role should be understood by all involved.
It is essential that the prime contractor organises storage for all the parts that don’t 
require any work. They should be easily retrievable when the re-assembly starts.
A further important task for the prime contractor will be to find replacement parts 
for those missing or damaged.  These parts can often be found from distributors, 
collectors including clubs and on-line auction sites or autojumbles.

Disassembly

The complete disassembly of a machine, which requires a fairly major renovation, is 
one of the most delicate phases of the entire operation, but must be made if you want 
access to the most damaged parts, which generally are not visible from the outside. 
This includes motorcycles where even when cosmetically restored may be in need of 
internal work on the engine, gearbox or frame.
In general disassembly should be done only after obtaining all the technical documents 
for the vehicle. These include the assembly drawings, user guides, maintenance 
manuals, catalogues and spare part lists. Period photographs and brochures can also 
be useful as a guide for reconstructing the exterior.
With or without manuals and drawings, it is recommended to document each 
disassembly operation with photographs taken before and after the removal of each 
part. They can be collated in a file with suitable notes. It is logical to hold them in 
the order the parts were disassembled. 
It is also recommended for parts whose assembly position is not uniquely determined, 
that sketches are made before removal, including noting all relevant dimensions. 
Making video clips is relatively easy and are another valuable source of information, 
particularly during reassembly.
Also, label the removed parts and keep in suitable containers.
Electronic copies should be made and backed up on disc or in the internet cloud.
This activity, may appear to be tedious but will be invaluable when the reconstruction 
of the vehicle starts.
Great caution is advisable in disassembling, to avoid further damage. It is almost 
inevitable that badly corroded parts will break, however they should be kept as a 
reference for the replacement parts.
Before disassembling the electrical system, it is important to have the full detail of 
the system, including the wiring diagram and the routing of the cables. If you do not 
have this then make new diagrams, including the colour codes. Check the insulation 
is undamaged.
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Given the uniqueness of the pieces that are stored and listed, it would be better that 
everything is kept in a protected environment, where access is restricted only to 
professionals.
Sufficient components should be removed to enable a clear view of the chassis and/
or body structure. Any corrosion or deformation, such as from a previous accident, 
can be identified and suitable treatment made.

Reassembly

The wonderful description of reassembly is the opposite of disassembly is often given 
in workshop manuals.
However, this is the stage at which the care taken at the earlier stages pays off. 
Components carefully stored can be found and the documentation acts as a guide on 
how the parts come together in the correct sequence.
Be prepared for unexpected problems. For example, parts sourced from different 
suppliers may prove to be incompatible.
Nevertheless, the rewards that come from having a fully working historic vehicle 
outweighs all the work that has been done to get to this result.

3.1  engine restoration

It is difficult to give general guidelines on the restoration of historic car engines, 
since they have undergone profound and radical changes, from the first cars of the 
late 19th century to those of the recent past.
While we will refer to a type of engine, which was widely used in cars built from the 
1930’s to the 1950’s, much of what is written can also usefully apply to newer vehicles.
Initially, in case of a major restoration, the engine will be removed from the vehicle 
so that it can be sent to the staff in charge of servicing and repair; the engine should 
be removed under the supervision of the main contractor in a room equipped with 
an appropriate winch.
Before doing so, all mechanical, electrical and hydraulic connections to the chassis 
and the frame should be removed. It is appropriate to mark all the parts remaining 
in the machine with notes on their function so that they can be properly connected 
to the engine later. 
Take photos and make video clips as appropriate.
It is typically necessary to remove the radiator and the radiator grill before separating 
the engine; if they have to be restored, it is also appropriate to remove the mudguards. 
This precaution allows to increase the space available for work and will avoid damage 
to these parts.
The engine is then transferred to a technician for subsequent operations.
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Moments of the engine restauration of a 1961 
Fiat Campagnola AR 59.p
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Restoration of a 1953 Bentley R Type. 
In some cases, the bolts of the head of the 
engine get stuck because of oxidation. 
 In such cases, it can be useful to pour some 
acid solution or vinegar in the lug nut 
and let it react, in order to unblock the 
head and be able to remove it.

The technical skillset required will be different from those in a current garage. 
Typically, given the high costs of labour together with component design, minimise 
repair and focus on replacement. 
This is not the case for historic vehicle restoration. Direct replacements are not 
always possible and sometimes, even if the spare parts are available, their use often 
requires “creative” adjustments. 
Work on the engine can be facilitated by the use of an engine stand, like the one in the 
picture, which holds the engine via the gearbox fastenings; it will allow subsequent 
work to be undertaken in an orderly and methodical fashion with the minimum of 
effort.
The engine should not be laid on the ground. To do so risks damaging components, 
including the sump and all the other fragile parts such as manifolds, distributor, 
dynamo, starter motor, water pump, etc.
When the engine is on the bench, it can be completely stripped. Separating the 
block, head, manifolds, oil pump and the carburettor, etc.

p
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Cylinder block, head, manifolds, covers

First of all, an analysis of the block, head, manifolds, covers should be made in order 
to check that the castings or metal plates are still intact; generally, after a thorough 
cleaning, a visual inspection will suffice. 
However, “in extremis” the analysis can be done using through non-destructive 
X-rays or ultrasounds, as appropriate.
If cracks are found then they will have to be repaired, typically by welding, if possible, 
or replaced with a new spare part or similar parts from a scrap vehicle.  If the 
expenditure justifies the monetary or sentimental value of the car after restoration, a 
new piece can be made.

The condition of the block should be checked. The key areas are the head gasket 
surface, the valve seats and guides and the supports for the cam and crankshaft.
In particular, the liners shall also be inspected to see if an extended use and corrosion 
have ovalised or sunken them.
Rework may be necessary and it will inevitably increase the size of the bores. It will 
be necessary to check if there is still enough material available to enable the next size 
to be used and if parts of suitable size are available. 
Of course, it is necessary to know sizes and dimensional tolerances of these parts. 
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The main bearings, the camshaft bearings and the alignment of the centres might 
hold nasty surprises. If this is the case, it will be necessary to bore the holes properly 
in order to guarantee alignment. This can be done, for example, using a simple 
manual tool as shown in the picture. The boring tool should be supported in manner 
that ensures correct alignment.
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The surfaces of the liners shall not be only cylindrical but also honed to hold the 
lubricant; this can be done manually with an adjustable tool, which a garage would 
normally possess. 
The surface of the gasket between the head and  cylinder block and, in general of 
all the covers will probably need to be scraped and levelled off using a surface plate.
Modern gasket material should be used. Even if genuine parts are available, their use 
would not be recommended, owing to the time elapsed since manufacture.
Many specialised companies provide a range of interchangeable gaskets for the most 
widespread models. If they are not available, they can be made by cutting them out 
of a sheet, tailored to the shape of the support surfaces. 
If rework of the matching surface should require a significant amount of material 
to be removed then it will be necessary to use the services of a garage specialising in 
boring and grinding heads and cylinder blocks.

 Valves, tappets and timing

After removing the valves and the valve guides, the condition of the matching 
surfaces should be checked. In particular, valve seats may need regrinding to ensure 
the valve seats correctly.
If the clearance between the valve and the guide is excessive, the guide must be 
replaced. If the valve stem is not straight, it must be straightened using a press. 
Afterwards, the valve and its seat should always be ground together. 
The valve springs deflection under load must be checked; if they are permanently 
deformed, they shall be replaced. 
It is necessary to have, at least, the data on the diagram shown in the figure to 
perform these tasks properly.
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The geometry of the camshaft shall be checked to ensure they are within the 
permitted tolerances. An example is shown in the picture.

The bushes will probably have to be removed and the pivots reworked, after 
straightening.
The surfaces of the cams may be worn out or damaged by rust; even an old spare 
part is very likely to have oxidation problems. So, it is necessary to have the drawing 
of the cam profile and send the workpiece to a specialised garage in order to have it 
re-profiled, if possible, after increasing the profile by adding hard metal; this is why 
it makes no sense to pretend to have a completely original part for the camshaft.
When re assembling, it is appropriate to have a diagram of the phase angles, which 
should be similar to the one shown in the picture. 
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Ignition

The components of the ignition system are rather difficult to repair. Even the use of 
original spare parts will not guarantee a working system.
The most fragile component is the distributor; if it cannot be replaced or regenerated, 
an electronic system can be hidden inside a genuine casing. These are often readily 
available and are generally both reliable and of a superior specification.

Crankshaft and connecting rods

After removal, each lubrication hole must be meticulously cleaned because they can 
be more complicated than they appear in the picture.

The same picture shows, just like in the previous ones, the sizes which are necessary 
to assess the wear of the component; it is also important to check if there are any 
streaks on the journals and if they are ovalised owing to extended use. 
Beyond certain limits due to these flaws, the journals must be ground, taking into 
account the reduction of their diameter when choosing new bearings. 
The connecting rods are subject to the same procedure, especially the mating surface 
with the bearing and the gudgeon pin.

Bearings and pistons

After the inspection of the liners, the crankshaft and the camshaft, the original 
bearings and   pistons if necessary, should be replaced with ones of a larger size so that 
meet the correct clearance. The measurements are usually shown in the drawings and 
in the repair manuals: if no such detail is shown, the details of other engines from the 
same manufacturer can be used, provided that they are built with similar materials. 
The bearings can be rebuilt or adapted from similar ones. 
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This does not apply to pistons because it is difficult and costly to rebuild them. 
That is why it is recommended to properly estimate all the works to decide whether 
to proceed, even in these extreme cases.
A solution, which is often possible, is to insert liners into the cylinder block, to 
enable the use of the existing pistons.

Oil pump

Extended use may have increased the clearances between the gears and the casing, 
thus reducing its pumping capacity; if the side surfaces of the gears and the walls of 
the casing  on which they lie are not damaged, the clearances can be brought back to 
the initial values   by adjusting the supporting surfaces of the two parts of the casing.
After reconstruction, it will be appropriate to check the oil flow and pressure on a 
bench, rotating the pump with an electric motor; the pressure can be taken back to the 
required value by changing the pressure valve spring with others of a different stiffness. 

Carburettor

The carburettor is perhaps the most delicate part of the engine but, probably, the one 
that may have suffered less damage due to extended use. However, the jets could have 
been replaced with larger ones to overcome the inevitable loss of engine performance, 
or even be replaced with another to increase the power or due to the failure to find 
the original. 
This replacement carburettor might happen to also have a historic value. 
In that case, it might be kept, rather than replace it with the original if that was also 
available.
As an example, below is the main cross-sections of the Solex 26 FH carburettor, 
equipped with an economiser.
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The points to focus attention on are the main jet (13), the one for enriching the 
mixture when starting the car (10a), the one of the idle (3c): the sizes shall be 
compared with the expected ones and, if possible, the correct jets shall be obtained. 
It is also useful to check the float valve seat (11a) and, if necessary, replace it or fix it.  
The clearance of the throttle shaft in its seat shall be checked. If it is excessive, it shall 
be reduced by re- bushing.
When reassembling the carburettor, the float chamber gasket should be replaced to 
avoid prevent dangerous fuel leakage.

Dissassembling and cleaning the complex 
carburettor of a 1967 Lamborghini Miura.p
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Unless the fuel supply is of the gravity- feed system type, a good solution which 
allows to easier starting after a long period of inactivity, could be the installation of 
an electric pump, out of sight somewhere in the fuel lines.  
It is also recommended to install a fuel filter to collect the sediment that will keep 
coming from the tank, even after cleaning carefully. These accessories do not affect 
the historic value of the vehicle but make its use easier. If originality is paramount, 
the additions can be removed at any time. 
All rubber hoses should be replaced with modern materials of the same colour, 
because the original ones can be damaged by alcohol which nowadays is present in 
petrol. 
The carburettor setup (idle and secondary air) can be adjusted during the first road 
test; bigger jets can be used if necessary.
Upon reassembly, it is suggested that the original finish is adhered to where possible, 
without excess use of chrome or special out of period paint.
In-period special finishes are acceptable.
At the end of the work, the engine will be similar to the one shown in the picture, 
with the original colours and decals. A little patience and a graphics programme can 
help rebuild them. If lost, they can be made by from pictures of the original ones.

The engine compartment of a 1932 Fiat Balilla, 
after a careful restoration.p
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3.2  transmission restoration

The gearbox is usually removed from the car together with the engine and afterwards 
separated from it and from the clutch; the same bench used to remove and reassemble 
the engine can be used for the gearbox.
Gearbox
The gearbox, as shown in the picture, is of sliding gear type, with three forward gears, 
the third being direct drive, and reverse.
Once stripped, each part should be cleaned and inspected. 

The toothed gears, except for the constant gear drive, are highly stressed, since as 
well as being used for the transmission of motion, they also suffer wear during gear 
changing. The edge or ribs of the teeth, can be damaged. If the damage is slight, they 
can be repaired; otherwise the gear will need to be rebuilt or replaced.
Another point to focus on is the surface of the teeth and the engaging of the direct 
drive; it must not have streaks, pits or hollows; if there are any, the gear has to be 
replaced. 
The mainshaft can also be worn this is not acceptable either and will require the 
replacement or reconstruction of the specific part. The same applies to the grooved 
clutch input shaft.
The ball bearings should be checked for radial and axial clearance; in case of doubt, 
they can be replaced with similar ones.
The prongs of the gearshift forks are the final part which is subject to wear; their 
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ends wear rapidly once the hardening treatment is destroyed. Their reconstruction is 
not particularly difficult. 
Upon reassembly, all the gaskets shall be replaced, as should the shafts oil seals.

Clutch

In order to remove the clutch shown in the picture, a simple tool is necessary to 
maintain the compression of the spring while removing the clutch pressure plate.
Friction material is usually the only parts that need to be replaced when they are not 
thick enough because of wear. Afterwards, the complete clutch plate needs to be 
rebalanced, this may involve use of a grinding wheel to remove excessive material. 
Before assembling again, it is recommended to clean the surface of the flywheel and 
the clutch cover. The release bearing will probably need to be changed.

Propshaft

After disassembling and removing any possible damage (dents, distortions), the 
balance will need to be checked before reassembling.
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3.3  axle restoration

Front axle and steering 

After removing the front axle from the chassis, it is recommended to disassemble the 
leaf springs, the front axle and the steering knuckles.
The leaf springs may suffer from corrosion, this needs to be cleaned up and the 
laminations lubricated as they need to slide freely on one the other. 
Individual leaf ’s may be broken. They must be replaced, making sure they are built 
using the same steel as the original.  
It is important that the right and left laminated springs have the same bend. This 
means that, once they are on a levelling plate, the top of the curve is at the same 
distance from the levelling plate itself. The assembled leaf spring is subject to the 
same check, to ensure the correct alignment. 
As a matter of fact, not only the lateral inclination of the car body but also the castor 
angle, which is responsible for the steering return, depend on the inclination of the 
axle relative to the chassis, as shown in the picture.

Assembling the clutch of a 1953 Citroën 
Traction Avant. p



 72  

charter of turin

Before the axle is assembled, it must be checked if the two pivots of the steering 
knuckles are coplanar as well as the value or their castor angle relative to the centre 
line of the car. If the axle has been deformed due to impact, it can possibly be 
straightened by using a press. 
On reassembling the coupling bar, the toe-in value of the front wheels must be 
checked, so that it complies with the manufacturer’s specification.

The steering box shall be removed and cleaned in order to check if the screw and 
the wheel are in good condition; if the clearance is excessive, they must be replaced 
or rebuilt.
In addition, the clearance of the bearings on the wheels and the steering box must be 
checked and, if necessary replaced. 

Rear axle
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The same actions apply to the rear leaf springs as the front one’s.
In addition, the differential mechanism should be removed and completely cleaned 
as shown in the picture. 
The replacement of the bearings will likely depend on the inspection of their 
clearance; it is important to properly adjust the axial position of the pinion of the 
differential so that the teeth can match; it is necessary to proceed carefully and check 
the outcome by rotating the differential on the bench.

3.4  brakes restoration

It is recommended to check the braking system very carefully, because it is a primary 
safety system.
Considering how difficult it is to be in control of a vehicle with asymmetric braking, 
it is recommended to replace all the seals in the master and wheel cylinders as shown 
in the figure below: the cost is low, but the outcome is important.

Prior to the installation of the new 
seals, the internal surfaces of the pump 
and cylinders must be thoroughly 
checked. If there is any oxidation or 
scratches, it is good to grind or replace 
the whole part.  
It is also recommended to replace the 
hoses connecting the wheel cylinders 
to the rigid pipe on the chassis.
After the braking system is 
reassembled, it must be thoroughly 
flushed using suitable products (e.g. 
the correct brake fluid), before it is 
filled and bled. 
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Example of brakes’ restauration from a 
Fiat Ballilla 508 CS “Coppa d’Oro”.p

The brake drums must be measured to check if they are oval; if necessary, they can 
be turned on a lathe.
The brake linings will also likely need to be replaced; the rivets need to be accurately 
positioned, so that they are sufficiently embedded in the lining. 
On reassembling, the position of the jaws must be adjusted, so that the clearances 
comply with the prescribed values when the pedal is released, as shown in the picture.
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3.5  chassis restoration

A classic chassis, such as the one in our example, has steel longitudinal and cross 
members, on which the engine, the gearbox, the drive, the suspensions and the 
bodywork are attached. 
After a thorough cleaning, the first thing to check is the correct position of all the 
mounting brackets: in particular, the mounting brackets of the suspension as these are 
responsible for the correct alignment of the vehicle; plus, those of the bodywork as they 
are likely to squeak if misaligned and it will be difficult to open and close the doors. 
Therefore, it is important to have the measurements, the so-called layout for 
coachbuilders, in order to know the correct layout. 
To check those positions, a perfectly horizontal surface and a measuring tape should 
suffice. 
Any deformation may have been caused by a bump or an incorrect position that has 
been left for a long time. These flaws shall be removed using traction equipment, 
which is usually available in a garage specialised in the restoration of historic cars.

3.6  bodywork restoration

The shape study of a Cisitalia 202.p
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The previous considerations that applied to technicians also applies to modern 
coachbuilders. There is no longer a tradition of repair but of replacement. Even more 
so if it is difficult to find the missing piece or the deteriorated one. The worst case 
is the corrosion of the sill (lower member) which is the natural receptacle of all the 
water sneaking due to its position. It must also be said that, in the past, the sill had 
no protection against rusting inside.

If a suitable spare sill cannot be obtained, it will be necessary to repair or rebuild one. 
This can only be done by an expert sheet-metal worker. 
However, this role as a career has no use in modern vehicles. As a matter of fact, 
now we tend to use technology instead of manual skills, even in prototyping. It can 
only survive if a number of restoration schools open and if the last existing panel 
beaters can pass this art on to new generations. It can be argued that the skills are 
comparable to the art of sculpture.
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Patch pieces can be used but preferably in small quantities and only where the 
reconstruction of the damaged sheet is not possible.
It is also extremely important for the panel beater to be aware of materials technology 
because he may need use different types of sheets, which are more or less malleable. 
Many thicknesses are available and range from 0.6 to 0.9mm. 
Superlight bodyworks in aluminium sheet are also available. There thickness ranges 
from 0.9mm to 1.2mm and the way they are welded is even more challenging because 
the aluminium melts at a temperature that is less than a half of steel. Also, its colour 
does not change as the temperature increases so it does not give a reference to the 
operator.

Finally, if you have to restore a vehicle dating back to the first three decades of 
the last century, namely “ancetre”, “veteran” or “vintage”, the panel beater may need 
specialist advice when the bodywork is made of wood coated by metal sheet.
The occasional panel beater, who has not attended a good restoration school, is 
unlikely to do a job in a workmanlike manner even if he is a very skilled craftsman.
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3.7  wooden frame restoration

A wooden frame manufacturers skills are different to those of a normal carpenter. 
Specific knowledge of the building techniques for the wooden frame, which vary 
depending on the year of manufacture and the places they come from is required if 
the structure is to be made exactly as the original one. 
The wooden frame manufacturer must also know the material he wants to use, which 
must be seasoned, hard, elastic wood, and if possible, free of knots and must not 
suffer from moisture, like alder, ash, beech and elm.
When choosing the type to be used, the woodworker tries to exploit the specific 
features of each wood and combines them to obtain the best yield depending on the 
function that part of the wood has to perform in the frame.
If the screws need to be inserted, in the hinges for example, harder woods are used 
like elm and ash in such a way as to prevent the screws from enlarging their seats due 
to wear and the need to not increase stress.
If there is no such need, but more rot-resistant and crushproof kinds of wood are 
necessary, wood from plants that have those features are used because they grow on 
the banks of waterways, like alder and larch.
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Even the types of joints connecting the wooden parts of the frame change depending 
on the car to be restored. For example, in some types of cars (pegamoid-coated 
Weymann cars), the joints must not be rigid, since they must be allowed to move 
slightly because chassis itself flexes when in motion.  So, in a wooden-frame, there is 
no trace of those stiff junctions named “swallowtails”, which were of high prestige in 
crafting wood furniture during the last centuries.
Indeed, the frame itself be separate from the chassis by means of felts or rubber 
inserts (because of friction and noise), even if it attached to the chassis and to the 
firebreak by means of bolts.

As well as glue, interlocking type “mortise and tenon”-type joints to hold the parts 
together and wooden nails called “dowels” or “plugs” are often additionally used, they 
are covered in glue and inserted in specially drilled holes. In certain parts of the car, 
2mm-diameter dowels were enough to make the separation of the interlocking joint 
virtually impossible.
Originally these nails, made of rather soft wood (called the “burroni” – big butter 
blocks – in old Turin) were produced by the body manufacturer; often this was the 
first work entrusted to young apprentices, who had to be expert enough to sharpen a 
pencil with the chisel. The section of these dowels was square and it went decreasing 
towards the tip, therefore the wooden nails had the shape of a truncated pyramid: the 
harder wood into which they were hammered made them round. 

Bugatti tipo 40071.p
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The wooden frame manufacturer should also be able to lead the specialists who 
will work on the vehicle later. For example, the panel beaters, who will bend and 
nail the sheet on the anchors and the grooves provided ad hoc on the frame, or the 
blacksmith, who will build the iron fittings which will make the frame more resistant 
to the stress and the impacts.
The thickness of the frame must take into account the forces to which it will be 
submitted but it must also take into account the thickness of the sheet that will cover 
it. It should be remembered the wooden frame must be strong enough to take the 
load of the internal fittings in the passenger compartment including the seats, the 
cloth and/or leather interior trim and the door panels, etc.

As to the interior woodworking, a skilled carpenter is necessary to shape wood. Some 
specific expertise is necessary to repair or rebuild other wooden components of a car 
such as steering wheels, hood arches or the wooden wheels of the oldest vehicles.
The craftsmen should be aware the history of these historic vehicles and understand 
the plans and drawings. This should assist the understanding of the culture and styles 
in place when the vehicle was originally constructed, since it may be necessary to 
build a missing workpiece based upon, at best, old drawings. If, as often happens, the 
drawings are missing the frame constructor needs to know how to draw the missing 
workpiece so that he can make it. 
Finally, the wood should be treated, including the new sections, against insect and 
mould attacks. 

Lancia Astura 1936.p
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3.8  upholstery restoration

The interior of a car is an essential component of the restoration. 
A poor job, the use of wrong material and incorrect material inside the vehicle, can 
diminish the good job done on the exterior.
The car interiors often did not reflect the sober exteriors and they were real, sometimes 
luxury, living rooms on par with the horse drawn coaches they had replaced.
The seat frame structure has changed from wood to iron tubes, and moulded plastic. 
The iron frame was fitted with steel springs, and that was the only solution to make 
the passenger feel comfortable. Once all traces of rust are removed, the best solution 
is powder coating. 
The padding has changed from cotton wool (wadding), to felt, to cut-out foam, to 
foam-coated products or self-skinning foams. The cotton wool and the felt were 
normally coated with jute, plant material that reduced heating and sweating.
The panel coatings of the roof lining, which were initially made of cloth stretched 
on wooden or steel structures, were then replaced by printed and foamed products.
Fortunately, cloth of the same type as the oldest ones are still available or can be 
easily produced. Nor is it hard to find leathers for repair or replacement of worn 
out coatings, while as to other coatings, like pegamoids, which hardly last long, it is 
better to find substitutes like vinyl artificial leather.

Restoration of the front seats of a Maserati 
Kalami. On the left, as they were before, 
on the right, after the treatment.

p Plastering of an aged and damaged seat.p
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Fiat 500 “Topolino”, 1938.p

The main difficulty is to find a saddler or leather worker who knows the old methods 
of work, the types of stitching, the capitonné quilting of the leather, and the finishing.
This job also requires a degree of historical knowledge re the heritage of the vehicle.
Treatment needs care in order to clean and then protect the leather correctly.
Expertise is available, at a price to keep the patina but stabilise the finish to prevent 
further deterioration. This avoids the better than new result that often follows from 
a re-trim with new leather.
The hood is a very complex part of the car that requires considerable skill and 
knowledge of the original structures to replace or re-work.
The upholsterer will need to work closely with the other craftsmen, to repair or 
reconstruct the hood frame, which maybe steel of wood. 
Again, having or being able to make a drawing of the hood frame mechanism is 
important, since the structure is relatively complicated.
Fortunately, replacement hood material is relatively easy to locate, including double 
duck, which typically involves two layers of black or fawn cotton sandwiching a black 
rubber waterproof layer. This is comparable to pre-war quality duck material. 
At the time, the detailing or finishing could be made of wicker and dermoid or 
pegamoid sheath, so they easily rotted; today they can be replaced with a polythene 
rod and vinyl leather look material.
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3.9  paint restoration 

It can be argued that a car is like a woman, so painting is, at the same time, the dress 
and the makeup it uses to appear before the public. But over time this makeup has 
changed several times, as to materials and application techniques. At the beginning, 
the same materials and techniques as for carriages were used. Coloured powders 
mixed with linseed oil were used, and they were spread by means of a paint brush 
in clean environments. Over ten coats of paint were spread and the air-drying times 
were very long. 
After World War I, the advent of the nitrocellulose paint, which was very liquid 
because it was often diluted up to 70-80%, allowed the use of spray guns from the 
mid-1920’s. This resulted in a great reduction of the processing time because a few 
minutes were enough to dry the paint between the first 4-5 coats and the second 4-5 
ones, although polishing was still necessary. This was obtained by rubbing the surface 
mechanically and by using increasingly fine abrasive pastes. 
Shortly before World War II, synthetic paints also solved this problem, although the 
stoving enamels needed to be dried in an oven. 
While Ford focussed on black, originally because the quicker drying time fitted with 
the pace of the production lines, General Motors believed that consumers buying 
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lower-priced cars would appreciate a range of colour choices and introduced “Duco” 
paint to meet this objective.
The 1930’s saw the introduction of metallic finishes using actual fish scales. Since it 
took about 40,000 herrings to one kilo of paint, the cost was high and tended to be 
only for the very rich1 .
Acrylic coatings followed in the 1950’s which gave a resilient, glossy finish.
By the 1970s, European and Japanese automakers had developed two-coat acrylic 
painting systems, as well as metal flake paint finishes that were popular in the United 
States.
Currently, concern for the environment has led to legislation restricting or banning 
of the use of chemical solvents and has led to the use of water-based paints.
Solvent-based paints can still be used, for example for the finishes, but with a low 
dispersion in the environment, therefore with a fixed residue above 70% (U.H.S. 
acrylics).
Therefore today, painting is subject to legislation on safety. This means it is very 
difficult to apply the materials and technology of the past, and it is particularly 
difficult for those used in the early years of the century.

The law typically allows minor violations as to vintage cars, but the main difficulty is 
finding the original type of paint. 
Certain substances are absolutely forbidden for ecological reasons, so a compromise 

1    https://consumerist.com/2014/10/10/a-brief-history-of-car-colors-and-why-are-we-so-boring-now/.
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has to be reached. Application techniques and materials may not be the same as 
those at the time, but it is mandatory to comply with the rules as to the aesthetic 
outcome. Colours must always be consistent with those used at the time when the 
car was produced, and the same consideration applies to the surface that must be 
equally glossy or opaque.
The two-pack water-based paints currently on the market dry in oven at low 
temperature (50-60 ° C), so they avoid the hard polishing of “nitro” paints, with no 
need for lacquer. Lacquer must be absolutely avoided in the restoration of cars built 
before the 70;s unless it was done in-period.
Applying modern paints on classic cars needs to be done very carefully: first of all, in 
case of retouching, it is necessary to check if the paint is compatible with the substrate 
varnish to prevent bubbles and blooms; secondly, it is necessary to prevent the car 
from being glossier than it was originally, to keep in line with a correct restoration.
Of course, these are general guidelines but should help to stimulate the painter to 
be aware of the history and tradition involved. Having knowledge of the historical 
periods and the kind of paint was used at that time, will assist in avoiding any 
mistakes when retouching the finish, so that the look of the car remains the same as 
the original.

When retouching repaired cars, it is preferable to remove the paint mechanically, not 
by means of paint removers; then it is necessary to sand, prepare and repaint at least 
as far as the junction with the adjacent panel.
If a complete restoration is necessary, the best solution is sanding and preparation 
using of epoxidic primers. The best restorations are those in which the least amount 
of filler and tin has been used.
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3.10  wheels and tyres restoration

 Historical cars like this De Dion & Bouton had wooden wheels: either you are lucky 
enough to find them, or you need to find a good manufacturer who can reproduce 
them.
The company Ruote Milano in Rozzano Milan has inherited the production and the 
archive of Borrani, which had supplied the main Italian manufacturers since 1922 
when it was founded.
You may find Whitworth-type spoke wheels, especially used on race cars, bimetallic 
wheels such as that of Lancia Aurelia B20, and alloy wheels.
Fortunately, today it is not difficult to find the right wheel, as it is not so difficult to 
find the right tyre, while it was a big deal a few years ago. The number of producers 
has increased not only in Italy but also abroad, especially in England. 
Bead tyres, straight side tyres or tyres for channel rims of almost all sizes are be 
available.  
Unfortunately, because of low production, prices remain high.

Double Phaeton De Dion & Bouton, 1903.p
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Ferrari 212 Inter Vignale, 1953.p

3.11  tools and accessories restoration

Fortunately, there are still enthusiast suppliers who can restore the instruments.
Likewise, there are still specialists who can repair the wood veneer often used for the 
dashboard and door cappings.
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As to handles, hinges, turn signals, headlight frames etc., there are always pairs of 
them, and handles are often even four. 
If they are unavailable then existing pieces can be used as patterns to manufacture 
replacements. A mold can be made. If the original is made of Zamak, brass or bronze, 
a craftsman can make a sand casting. When the original workpiece is made of steel, 
lost-wax casting can be made but this is quite expensive. 
For lights, it is even more difficult to produce a mould for the glass or for the plastic. 
In this case it is necessary to find other collectors who have a similar need, in order 
to share the considerable cost involved.
It must also be remembered that, until World War II broke out, the outer metal 
protections or finishing such as bumpers, trims, the headlight frames etc. had 
experienced three periods as to the external look: brass, nickel and chrome. As the 
external look of the brass is more rewarding and is most distinctive of vintage cars, a 
mistake is often made by uncovering the brass workpieces that were nickel-coated.
More rarely, stainless steel can be available. In most cases, when a vintage car is 
found after years of neglect, the surfaces of these materials are covered with a layer 
of oxide that is protective only in case of copper and aluminium. Therefore, it must 
be removed by means of pickling. Other treatments such as brightening or any 
heat treatment must be performed by professionals who have good knowledge of 
industrial chemistry.

3.12  documentation

The more a car is equipped with documents and original registration plate, the more 
its value increases. The original registration plate also allows the history of the vehicle 
to be traced.
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A research through the PRA (Pubblico Registro Automobilistico in Italian; Motor 
Vehicle Registration Office in English), the previous owners can be known and 
maybe it is possible identify if one the vehicles previous owners was a VIP, if it has 
gained an award in a car beauty contest or if it had won a race.
A car with no registration plate can have one if the documents are available and if 
there are old pictures showing the original registration plate. Though this is subject 
to national regulation.
If there are no documents or pictures everything is much more difficult.
It could be also appreciated if the documents of all previous restorations the car has 
undergone over time were available.
It was mentioned that any work that had an impact on the original car in some way 
can only be accepted if the relevant documents are available, as they are part of its 
history.

3.13  stewardship

The ownership of a historic vehicle during one’s lifetime or stewardship has gained 
credence in recent years. This is well described in a book, “The Stewardship of 
Historically Important Automobiles” by Fred Simeone, which includes a contribution 
from FIVA’s Ambassador, Mark Gessler. It states, “ …the ownership of an historical 
automobile during one’s lifetime - has recently gained the focus that it has always 
deserved. This selfless consideration of preserving the original machines that have 
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contributed significantly to our collective human experience...”. Simeone favours 
“stewardship,” which emphasizes planning, managing, and maintenance, and which 
he believes applies to automobiles in much the same way as it applies to an antique 
table and fine art.
In addition to the cultural aspect of preservation, described in the book. We 
recommended that the archived documentation include estimated valuations of not 
just the vehicles but the collector’s other items, tool’s, books, photographs, etc.
This will enable the surviving family to have knowledge of the worth of everything 
which will help avoid any “sharks” undervaluing these items. Unfortunately, many 
vehicle club secretaries have stories relating to widows being conned out of their 
inheritance. 

3.14  conclusion

As already mentioned, this manual is intended to help collectors and restorers, and 
gives some practical advice for the preservation, conservation and restoration of 
historic vehicles.
As it is impossible to fully detail the immense knowledge which underpins collecting 
in just a few pages, the best advice to give to anyone who approaches this field, 
whether they are the vehicles owner or the restorer, it is to never be content, and to 
aim to increase as much as possible the history of the vehicle. 
We are honoured to have received the advice of leading Italian experts whose 
passion shines through their text. They both come from a culture which is generally 
recognised as having consistently produced many of the best-looking vehicles in the 
20th Century. The Italian design influence was worldwide, including manufacturers 
in England, France, Germany, Japan and the USA. 
Though clearly the examples in the text are dominated by the car, we believe most of 
the principles apply to the whole range of historic vehicles.
We are lucky that the “Father of the Charter of Turin”, Thomas Kohler is a motorcyclist 
and former chairman of the FIVA Motorcycle Commission. We believe he would 
agree that the engine tends to be the heart of the motorcycle, which is often higher 
tuned than a car and may need to be serviced more frequently, nevertheless they are 
capable of high mileages. For example, one American owner has been reported of 
covering 1 million miles on his Honda Gold Wing.
For Utilitarian machines - buses, lorries/trucks, military and farm vehicles, this type 
of mileage can be the norm. Many stories exist, such as an assembly shop mechanic 
complaining that the crankshaft, from an AEC 6-cylinder engine from a London 
Transport Routemaster bus, journals were undersize and that he could not get shells 
for it and consequently it would have to go outside for metal spraying. On being 
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asked as to the mileage he responded “about 3,000,000”. In addition to all the normal 
preservation challenges, the need for storage locations which can accommodate such 
large machines becomes paramount.
FIVA is a global organisation but we recognise that our examples are mainly based 
on the European culture and that the American and Japanese cultures are different.
Once Henry Ford produced the model T, the USA in numerical terms became the 
dominant producer, such that by 1950 the USA produced some three quarters of the 
total number worldwide. 
North American, FIVA member, the Historic Vehicle Association have achieved 
much, including the creation of a permanent archive of significant historic 
automobiles within the Library of Congress.
The changes to oil prices in the 1970’s saw competition from more fuel-efficient 
vehicles. This led to the rise of Japan, who became the largest producer by the 
following decade. They also drove up quality. Now these “gas-sippers” are being 
appreciated as classics by enthusiasts. 
In the motorcycling world, the “Fizzie” generation is acknowledged as the next group 
of fans. In the UK, the Vintage Japanese Motorcycle Club membership is rising as 
those who spent time on a Yamaha FS1E as teenagers can now afford to collect 
historic machines.
Nevertheless, we believe that principles we have tried to encompass cover a Cadillac 
and a Toyota as well as a Jaguar, not to mention a Trabant.
So, in summary we have produced a guide, to help those who have decided to purchase, 
preserve and use a historic vehicle and are interested in keeping it as an example of 
our mobile technical and cultural heritage in line with the principle encompassed by 
the Carta di Torino (Charter of Turin).
For more detail, there are books, manuals and videos that go deeper and many are 
model specific. We suggest adding these to your personal library.
 Ultimately, we are whether riding a humble moped, drive a London Bus or are the 
proud owner of an exclusive Lamborghini, the objective is to enjoy stewardship of a 
great piece of machinery that was involved in changing the cultural scene in the 20th 
Century. 
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1. general / the painting process

Paints can decorate or protect materials. In some application areas, one or the other of 
these advantages is more important. For many applications, though, both properties 
are crucial. A car, for instance, needs long-term protection from rust and destruction 
caused by external influences. At the same time, its external appearance needs to suit 
the owner’s taste.
Technologically it needs to preserve and protect the substrates (Metal, Plastic, Wood 
etc.) from impacting factors like stone chipping, salt, cold and hot temperatures, 
wetness, UV-light, Fuel/Oil, bird droppings, insects, tree resins and so on. It is 
today expected that stable colour and gloss remains for the entire average lifetime 
of a vehicle. Classic vehicles extend this lifetime widely but you cannot expect the 
protective properties to remain forever.
Paint is not just the coloured topcoat but a complete complex system of different 
layers with different roles and tasks. The thicknesses of these systems are quite 
different based on requirements of the manufacturer, technology and substrate. In 
general, 100-150 µm this is on today’s vehicles. Except possibly for higher value 
vehicles for which a thicker coat may be possible.
The system of having different coats for different roles has existed since paint was 
first used.

HANDBOOK
PAINT CHAPTER

by Jürgen Book
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View on the total build-up of a typical OEM-System today:

2. history of paint technology

The requirement for all parts of a vehicle has evolved and changed over time. Paint 
has also constantly developed and improved. Even during their period of use, constant 
improvements and modifications took place inside the “technological clusters”.
Some ingredients continue to be used since the beginning of paint development. 
Others have been prohibited because of health and environmental concerns. Each 
of those met the requirements of their era but as technology improved, including, 
vehicle design, improvements in road infrastructure and the particularly the speed 
of vehicles, the requirements changed. Sales and marketing requirements were also 
added to the mix, as competition increased.
For more about paint in general see the Tech Story on “What paint can do” on the 
FIVA  website at https://goo.gl/6qEEaC.
If you are interested in a deeper knowledge and information about paint history, even 
before the vehicle was founded please check this link to the museum of lacquer art in 
Münster, Germany https://goo.gl/BG1ViF.

1888 ~ ca. 1930 - Oil based paints 

In the beginning, the same materials and techniques that were used for horse drawn 
vehicleriages were followed. These were essentially coloured powders, mixed with 
linseed oil were which were spread by using a paint brush, preferably in a clean 
environment. Over ten coats of paint were spread and the air-drying times were 
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very long, possibly up to 6 weeks. These drying times worked for bespoke vehicle 
production but when mass production started faster solutions were required.

1924 ~ 1960s - Nitrocellulose paint

After World War I, the advent of the nitrocellulose paint shortened the painting 
process time for a vehicle drastically down to ca. 15 hrs. Nitrocellulose paint was 
diluted up to 70-80% and could therefore applied with spray guns. It was a physically 
drying paint and due to it’s limited durability, Nitrocellulose was often modified 
with other known resin types. When the vehicle was used polishing was constantly 
necessary to keep the gloss. The polishing made the surface very even and the 
gloss look very deep. That is the reason why Nitrocellulose still attracts many car 
enthusiasts.

Late 1930s ~ today - Synthetic paint for OEM purposes

Shortly before World War II, the much more durable synthetic paints were 
introduced. The idea was to combine the hardener in the paint with a blocking agent 
prior to use, which initially contains its high reactivity. This allows it to be combined 
with the binder and be stored in a container.
Though the stoving enamels needed to be baked in an oven at 140-160°C. Basically 
this technology is still used today but with many improvements in the resin and other 
ingredients.
The idea of this high bake technology still exists today but beside quality aspects 
ecological and economic impact matters. The introduction of high speed roads, 
starting with autobahns, allowed road speeds to increase and stone impacts became 
more of an issue, this meant further developments were needed.
It is very important to understand that “synthetic paints” for OEM high bake systems 
could not be used for vehicle repair due to the high temperature required for baking. 
The temperature that can be reached in a body shop spray booth is about 80°C 
maximum, indeed for most drying processes today it is about. 60°C. 
Imagine how an assembled vehicle would not look good after being in a 140-160°C 
temperature! 

1935s ~ 1995s - Synthetic paint for automotive refinishing

Due to the baking temperature differences, the refinishing synthetics were not the 
same as the OEM product. Unfortunately, the same “Synthetic” name was used for 
both OEM and Refinishing products.
Synthetic paint drying in the vehicle refinishing area took place either on air drying 
conditions or at a temperature of around 60°-80°C. It was a 1K-Product which 
mainly dried by adding oxygen. 
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1940s ~ 1980s - Thermoplastic Acrylics (TPA)    

Acrylic coatings followed in the late 1940s which gave a much better gloss retention 
and mechanical strength. TPA was very popular on American and UK produced 
vehicles. The coating process was similar to Nitrocellulose paint. The feature of this 
technology only is the reflow effect at higher temperatures. That is why the repair of 
TPA with any other paint technology than TPA is critical. 

1970 ~ today - 2 K Polyurethane/Acrylic Paints for automotive refinish purposes

Following the vehicle manufacturer demands, by the late 1960s, paint makers had 
developed two-component acrylic painting systems. Clearcoats, single stage topcoats 
and primers are mainly created with this technology. For two-component systems, 
the binder and hardener are stored separately and are not mixed until just before 
application. These 2 component paints dry by a chemical reaction and creates a very 
resistant “network” on the vehicle. This technology is mainly used for automotive 
refinishing.

1985 ~ today - Waterborne paint

Currently, concern for the environment has led to legislation restricting or banning 
of the use of chemical solvents and has led to the use of water-based paints. These are 
mainly metallic basecoats that have to be overcoated with a solvent borne clearcoat. 
Over 80% of ready-for-use metallic basecoat is solvent, that is why replacement with 
water showed a very high solvent emission potential. In the vehicle industry such 
substitutions started mid 1980s at OEM/vehicle production sites. The reduction of 
solvent in metallic basecoats for vehicle repair/refinish technology was launched from 

Nowadays these products are even solvent reduced (High Solids) due to environmental 
laws. Pigmented topcoats and clearcoats share the same technological base.p
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about 1992. In OEM sites the application conditions like temperature, humidity 
and coat thickness can be adjusted to the defined process used in the factory. In the 
vehicle refinish area the material needs to be usable in a much wider application 
window, due to the working conditions in the body shops.
Solvent-based metallic basecoats can still be used based on product and colour 
availability and the legal situation.
Other waterborne paint products like primers, clearcoats etc. are available but mainly 
for public transport vehicles and not so much for refinishing classic vehicles.

1930s ~ today - Metallic effects

The 1930’s saw the introduction of metallic finishes using actual fish scales. This 
pearlescent pigment is still used today e.g. for cosmetic products. Metallic effects 
were quite soon developed with flakes of aluminium and later other material for pearl 
effects as well as metal flake paint finishes that were popular in the United States. 
From the mid-60s on clear-over-base systems have been developed to protect the 
aluminium flakes from weathering and corrosion.

3. original /patina 

Vehicles are usually built to be used, not stored, kept or preserved – except the few 
vehicles which have collector’s potential from the beginning. The average phase to be 
used / lifetime of a vehicle today is about 15 years. Virtually all vehicle manufacturers
do not take measures to extend the lifecycle to 30 or more years. The consequence is 
that vehicles have been repaired or repainted during their phase of usage. After that 
phase they have either been scrapped, stored or kept alive by a hobbyist. Few maybe 
used as daily drivers. Therefore, a vehicle that still retains the original paint that has 
never been touched-up are extremely rare. That is why the finish on classic vehicles 
is fundamentally different from the original.
Every historic vehicle is totally individual and its condition tells a lot about the 
history. Preservation of the historic substance is key but the term historic substance 
can be quite differently understood. 
Until about 10 years ago, the paint finish on classic vehicles was pretty much an 
issue about high and higher gloss (Better than new). Currently, as supported by the 
Charter of Turin, the demanded range of paint jobs has been extended from “better 
than new” to include “cosmetic repairs” in a manner that recognises the preservation 
of the original finish. 
Beside all these discussions the most important aspect is what the owner intends to 
do with the vehicle. Will it be used frequently, used at the weekends only for shows 
and events or kept in storage.
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Following the logic of the Charter of Turin the following 2 questions may be raised:
1. What does the vehicle and its paint condition tell me?
2. What do I want to do with it? 

3.1  What does the vehicle and it’s paintcondition tell me? has it been; 

 • polished or waxed frequently or never?
 • washed often or rarely?
 • hand washed or machine washed?
 • garaged or stored outside 
 • in an area with a strong UV light such as desert areas? 
 • repaired already? Are there visible repair areas?
 • pampered or was it a work-horse?
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Picture of a paint build prepared as cross section analyzed using a light microscope: 
Over 600 µm on a VW Fridolin (1966). The originally yellow vehicle used by 
Deutsche Post has been painted several times and one owner changed the colour to 
red during its period of use. Total build up is more than 600 µm.

Picture of a paint build prepared as cross section analyzed using a light microscope
The originally ruby red 1963 Porsche 356 has been painted several times, at least 
twice red and 2-3 times in a green colour. The vehicle was frequently used during its 
period of use.
To understand more about paint and what the surface tells you please see the Glasurit 
paint damage brochure at https://goo.gl/xxdVpa.
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Mustang Boss nearly undriven, ca. 12,000 miles.p

3.2  What do i want to do with the vehicle? 

Enclosed are some notes and proposals for minimum requirements, with the focus 
on “keeping the character” of the vehicle.

3.2.1  For a vehicle that will be stored, kept in a museum or collection and not driven

 • Keep dry away from direct sunlight impact is the optimum i.e. keep away  
   from as many external influences as possible.
 • The requirements for durability are limited.
 • No repair of mechanical parts or corroded areas for road safety  features
   necessary.
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3.2.2 The vehicle shall be driven only occasionally and mainly kept in storage 

Keep dry and away from direct sunlight – best not driven in rain or any bad weather. 
Temporary conservation if necessary only.

3.2.3 Used occasionally in all weather conditions

 • Storing the vehicle in a safe place / garage or vehicleport.
 • Dry after use when garaged, especially for wooden parts.
 • Corroded areas need to be repaired in-line with national regulations. 

1960 Ford Taunus 17m P2.

Based on the answers to the above, the repair, preservation or reconstruction steps 
that need to be taken can be identified. 
However, ultimately it is recognised that the vehicle owner will take the decision on 
how the vehicle will be used and treated.

4. historic colours

Throughout the history of the automobile colours became more and more important 
to differentiate, make a statement and be a part of the vehicle design. The accuracy 
of colours was not as exact as it is today. Colour matching happened based on the 
quality of the available raw materials, specially the pigments. Factory production 
conditions did not always lead to an exact colour reproduction per batch.
Colours were and still are different by manufacturer and global region. Examples 

p
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include the much more “optimistic” US colours in the 1950’s, while European colours 
tended to be more conservative.
The number of all colours seen on vehicles since 1888 is not known exactly, but 
is thought to be over 250,000. Unfortunately, before1950 a great deal of colour 
information was either lost or insufficiently documented. 
In the case of a full restoration, any vehicle owner can search for the classic colour at 
http://Colour-online.glasurit.com/CCC/new/index.php, according to manufacturer, 
vehicle model, year of manufacture and colour group. Here, the owner can find out 
whether Glasurit knows the correct colour – and whether it has a paint-mixing 
formula for the desired shade. The database is growing constantly. In the full 
restoration of a classic vehicle, it’s important to identify the correct period colour 
since this is nowadays an important factor in assessing the vehicle’s look and value.
Nevertheless, it is highly recommended to first look at a colour sample, as occasionally 
the chosen shade doesn’t meet the expectations or wishes of the owner.
In case of repair the colour matching needs to comply with the colour shade on 
the vehicle and repair area. Very often vehicles have been repaired, repainted or the 
colour has changed over the years (In sunlight etc.). It is crucial to adjust the colour 
to the colour shades surrounding the repair area. This makes any repair a totally 
individual process. It cannot be expected that all areas on a classic vehicle show the 
same colour shade. Therefore, different application and/or paint repair techniques 
exist as shown in the next chapter. 
Also, please see the video clip at https://www.youtube.com/watch?v=TpFcV0mYY-0. 
The task was to adjust the Colour and in addition the overall appearance (gloss and 
levelling). The vehicle had already been repaired several times. 

5. “damage” portfolio with historic vehicles

The goal of any paint repair work is the “invisible” repair. This is not critical with 
new vehicles but the additional challenge with historic vehicles is – as with any 
repair material - the adjustment to the aged paintwork. The paint repairs are not 
very often accident repairs but damage based on corrosion and simply aging and 
weathering. With the right skills, setup and experience of the painter this is often 
possible but it is important to understand the borderline areas between aged and 
destroyed paintwork.
In addition, the nature of the original paintwork (e.g. Single Stage Metallic or TPA) 
made repairs difficult even in ancient times. It needs to be understood that paint 
repair systems always had and have their technical limitations and challenges. 
The spirit of the Charter of Turin asks to keep as much of the historical substance 
as possible. Aged but intact paintwork shall be kept as much as possible and not 
overpainted if not necessary. Paint repairs shall be executed on the smallest possible 
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area. A key decision factor in this regard is the skill setup of the body shop/painter/
repair specialist and the right repair techniques.
The paint material used depends mainly on the requirements, the availability of 
historical repair material, road safety, legislation and the person who still knows how 
to work with old equipment and materials (Charter Chapter 7, Accuracy)
Initiated by the Charter of Turin the typical paint repair has been extended to include 
preservation and preventive conservation techniques. This means that it is more and 
more common that a technically destroyed / disrupted paintwork which still keeps 
it’s protective function shall be kept and preserved. (6.6). 
It is important to check if such vehicles are safe and allowed by national law be 
driven on public roads.

Faded and worn out single stage metallic paint on a 1970 Dodge Superbee - reported 
to be the original or first paint work. A repair copying this visual effect is not known 
with industrial arts. The violet metallic is nearly distryed.  

Cracked paintwork on a 1949 Panhard Dyna X - reported to be the original paint. 
The protective aspect of the paintwork is still given. The cultural approach:overruled the 
need to repair this surface. If the vehicle is stored well this might survive still a long time.

p

p
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Paintwork on a Porsche 911 coming from Southwest USA. Surface damages made 
visible with back control powder. Paint partly cracked and destroyed from sunlight and 
acids, also possibly from insects and/or birds. 
Recommendation: technical approach: sand off and repaint. 
Cultural approach: preserve and use as long as possible. 
Decider: the vehicle owner and the technical inspection authority.

Cracked paint painted over - More disruption than Patina.

p

p
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2 tone colour vehicle but different colour shades per tone from part to part on one vehicle.
The starting condition and the wish of the owner are the most important aspects.

6. important to know…

6.1 General guidelines
As already mentioned only a few vehicles exist that have not had paint work repaired 
during their period of usage. In most cases one or more repairs have taken place. 
Paintwork repairs are often not documented as to when and where they happened or 
with the repair products that were used. An indicator for paint repair can be different 
thicknesses of the coats, colour differences, dust inclusions etc.  
It needs to be decided if the old paintwork is able to take another coat of paint. 
Thickness above 500 µm often have a very high risk of delamination and/or sinking 
of sand marks over time. 
In case a polyester body filler/putty is used up to 2000 µm this can be can be uncritical 
in terms of durability. This is not recommendable on parts subject to strong vibrations 
(motor, hood, etc.) 
The right paint system for the available substrate needs to be identified including 
corrosion protection measures.
In any case it needs to be clarified if the old paint technology material is still available, 
if it makes sense to use it and if not which paint system with suitable features can be 
chosen.

p
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6.2 “Original” paint technology

Paint is a material which is produced to be used during a certain period of time, 
known as the shelf life. That is why NOS (New Old Stock) paint material is usually 
not available or of dubious value. Even paint re-produced with old binder systems 
cannot be 100% identical as many ingredients used in the past are simply not 
available anymore because it is not available, has restricted availability or prohibited 
by legislation. An example is REACH, a regulation of the European Union, adopted 
to improve the protection of human health and the environment from the risks that 
can be posed by chemicals. The rule is check national or state legislation.
In case an old can of paint is available, it needs to be proven that all sedimentation 
can be stirred and mixed without seeds, dirt and possibly dried skin (In terms of 
synthetic refinish paint). Even if the application would work properly it cannot be 
guaranteed that the technical properties match the original production quality.
Usually each paint technology can be repaired with the same technology, e.g. 
Nitrocellulose paint with Nitrocellulose paint or TPA with TPA based paint. In 
case older paint technology material is not available anymore it needs to be checked 
individually on the vehicle how to repair/repaint. Beside the binder basis the correct 
paint system is relevant.  

6.3 Visual and technically adjustable aspects with paint 

Colour 
The Colour needs to be matched at the repair area. Clean and polish before the point 
of reference is taken. In many cases different surrounding parts will show different 
looks and colours and a compromise needs to be found. This especially applies to 
classic vehicles which have often been repaired several times and the colour matching 
can be different from part to part or even in the same part in case of older repairs. 
NEVER use a part from another area of the vehicle for colour matching (e.g. repair 
paintwork on front fender and colour matching done acc. to the fuel filler cap on 
back of car).

Levelling
The levelling (Orange peel) of the old paintwork can be adjusted by an application 
method by the painter. Which is used depends on the application method during 
production and the applicable technology. Nitrocellulose (Polishing) and TPA 
(Reflow) are usually very even. During the vehicles production the application 
processes developed from hand spraying to robot spraying to electrostatic application 
(ESTA) today.
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Gloss
Gloss can be adjusted by use of matting agent or special application techniques.

Mottling
Mottling is an effect which looks like a cloudy sky and is mainly visible with metallic 
paints, even on newer vehicles. If the metallic flakes are unaligned, there will be more 
scattering effects at the edges, which diminishes the difference between the light and 
dark areas.
It is possible to reproduce by an application technique but it is somewhat complex.

Aging 
Weathering or Aging can possibly be adjusted by patination techniques but only to 
a certain degree (See the chapter on borderline cases). Highly complex topic and a 
pretty new aspect in the refinishing industry based on the thoughts of the Charter of 
Turin. It helps to prevent a “patchwork-look” on a used vehicle and should make sure 
that the original parts can be kept as far as possible. 
This “adjustment patina” should be documented with the vehicle history like any 
other kind of repair like mechanical etc.

Levelling on newer (l) and older (r) vehicles.p
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6.4 Complete restoration

For a complete restoration it is necessary to choose the correct paint system for the 
substrates available. If the vehicle did not have a corrosion protection “by nature”, 
it can in the interest of a sustainable restoration, either have a corrosion protection 
primer or body cavity preservation applied. Such preservation activities or in-period 
modifications made the vehicle even in the older days “better than new” but have 
quite often been executed to extend the lifetime of vehicles. From the point of view 
of the Charter of Turin but this can be accepted due it’s sustainability factor.

Using the authentic colour of the vehicle when it was produced does increase the 
value. Nevertheless it is better to check this colour before the vehicle is painted 
because the imagination is often different compared to the real colour.
Databases to find the original Colour was are available e.g. on the website of Glasurit 
(http://Colour-online.glasurit.com/CCC/new/index.php). Information is also available 
on club level (example https://slpagode.mercedes-benz-clubs.com/service/farbcodes/#) or 
from the manufacturers.

Front fender of a 1963 Porsche 356 barn find – no corrosion protection. 
 “The most rusty hobby in the world”.p
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6.5 Main paint repair systems

6.5.1 Part repair
In case of a part repair the adjustment to the adjacent parts and the aged paintwork 
is important. Additional effort is needed to match the exact colour and aging aspects 
of the surrounding parts. The old paintwork can as well be a refinishing paint i.e. 
which typically may not be the first OEM paint. At the end this only matters to a 
certain degree as the target of the repair is to produce an “invisible” repair. This is 
a recommended paint systematic for classic vehicles as it saves old intact paintwork 
from just being painting it over.

6.5.2 Blending techniques
Instead of an edge to edge repair blending – often into the adjacent part – which 
is pretty much industry standard especially for metallic colours. The blending area 
adjusts the colour for the human eye. Blending can be possible inside a section. It 
often depends on the part edges, colour and position of the repair. 

6.5.3 Small damage repair
This a blending technique used for small damages (diameter max. 3 cm) without any 
structural damages i.e. dents. The repair will be invisible. This does not necessarily 
work on horizontal areas and with very light metallic colours. It makes sure that old 
paintwork is only covered to the minimum area. More explanation can be seen on 
the following process chart. 
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6.5.4 Cosmetic repair techniques
Cosmetic repair techniques and retouching does not sound like a proper system for 
a great classic vehicle but it comes into the focus when only small areas are involved. 
Based on the condition of the original or aged paint it might be not acceptable to 
overcoat this with a new coat. In that case it needs to be accepted that the cosmetic-
repaired area is visible from a short distance (ca. 1m). The scratched/damaged area 
is less visible and the old paintwork remained untouched. To make this repair more 
sustainable the scratch should be carefully cleaned and if possibly levelled with the 
aid of a primer. 

Renault R 16 door with first paint from 1966 after smart repair.

Scratch in door before repair.

p

p
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Paint and repair systems can be seen on the Glasurit Website https://www.glasurit.
com/en-int/products/oldtimer.  

6.6 Preservation / Conservation

The borderline between an aged paintwork (Patina) and a destroyed paintwork is 
diffuse and is often decided by the view, touch and feel of the owner. Nevertheless, 
there are some aspects, like upcoming rust, staring blistering or loss of adhesion 
happens then a repair/restoration needs to be undertaken rather than a conservation. 
Preserving and conservation is in general a temporary protection which does not 
replace a new paint job and does not repair any damage. Preservation materials and 
techniques based on oil, wax and other chemicals slow down the disruption but do 
not stop it. The effort to maintain a preserved vehicle is bigger than a vehicle with 
intact paintwork. However, the aged “Patina” can be enjoyed for a long time if the 
storage and use conditions permit.  

7. where to repair ?

The above mentioned techniques make more and more a specialisation in the classic 
vehicle industry necessary. The right paint, the matching colour, the correct paint 
system and skilled and experienced experts are needed to fulfill the high requirements 
to keep and maintain the value of a classic vehicle. 
It is recommended to check the above criteria and find specialists who convince with 
good references and skills.
The approach and demands of the Charter of Turin has already started to change 
the attitude of painters and restorers. It can be expected that more specialists and 
materials will enter the market.

8. specialities

Motorcycle paint 

Paint technology on motorcycles followed the development of cars: Black was the 
dominant colour up to the 1950’s, though Edward Turner Triumph’s were leaders in 
developing attractive even flamboyant colours and of course Italian machines were 
generally an attractive red, the national racing colour.
 Japanese manufacturers made a step change with bright metallic finishes, transparent 
pigments and/or coloured inks and tinted clearcoats. It was taken into account that 
the light stability of those paintworks did not always reach the level of a metallic or 
solid top coat. Specially the so called “Candy’s” tend to suffer strong fading. 
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To improve this special clearcoats with a high amount of UV protective ingredients 
shall be used over these basecoats. In general, it makes sense to store those paint 
systems in areas without direct sunlight instead or keeping them exposed.
Often motorbikes use special colour effects, pinstriping and custom paintwork as a 
feature for individualisation.
Wet paint materials are mostly still available at the manufacturers or specialised 
dealers. 

Tractors/Utilitarian 

Paint technology on tractors and utilitarian vehicles often came with special paint 
systems that had heavy corrosion protection properties. They were often combined 
with zinc rich primers, an epoxy chromate containing primer painted on sandblasted 
substrates. A specific depth of roughness is necessary to achieve sufficient adhesion. 
Pure sanding would not be good enough. Such paint systems were often also used for 
trailers, chassis, cranes and other vehicles which required durability. 
For the repair or restoration this is possibly a too hard step, even if those products are 
partly still available. Chromate containg products will get banned more and more by 
environmental legislation, e.g. REACH in EU from 2019 on. 
Quite strict specifications and special paint systems are in place for vehicles used for 
food transport, e.g. dry food, meat, etc.
The variety of substrates is in general much more diverse than for passenger vehicles. 
The technology and paint systems used is often based on manufacturers demands 
and specifications. Refinishing technologies were used and additives for an 80°C 
light baking were added to make the paint, in this case mainly synthetic, tougher. 

Military

Paint for military vehicles needs to deliver limited visibility or camouflage during day 
and night. Therefore, the paintwork design is mostly adjusted to the environment 
(Desert, Forest, open fields, etc.) and generally a matt finish is used.
In service army vehicles are only allowed to be painted with officially approved paints. 
They contain ingredients that guarantees the special requests like the shielding / 
screening of radar-search, infrared or thermal imaging cameras.
Paint/Top coat matching the Colour and matt grade can be used for repairs by 
private owners.
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