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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
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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
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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  the painting (restoration?) process 

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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