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Background in musicology and organology: The second half of the 18th century sees 
growing interest for the pianoforte in Europe. By the end of the century, among dozens of 
mechanisms, two types of actions prevail in the grand piano, regarding two different 
geographic areas: the Viennese action and the English grand piano action. In France, several 
makers open workshops from the 1770’s and produce instruments which undoubtedly pay 
tribute to the English tradition (Cole 1998). One of the preeminent, Sébastien Érard – later on 
famous for double escapement mechanism (1821) – makes at the start no exception to the 
rule. In particular, his grand piano made from 1797 to 1809 looks very similar to the 
instruments built by the famous Londoner maker Broadwood. However, a careful study of 
both productions shows important discrepancies between the instruments (Clarke 2009). 
 
Archives and literature of the time show that the spreading out of the Érard’s instrument was 
very wide: Haydn or Beethoven possessed a piano of the kind and many French pianists and 
composers used this instrument at home or in concert (Maniguet 2009). Now, if several 
instruments of Broadwood from the period 1790-1810 can be listened to nowadays, no such 
possibility exists with the pianos of Érard of the same years (neither with French production 
in general), leading to ignore what could consists a specific aesthetics of a French school of 
piano. To fill this gap, the Musée de la musique has decided to built a facsimile of an Érard 
grand piano from 1802 which belongs to its collections and which is no longer in playable 
conditions. 
 
Background in mechanics: The action of a piano is an essential part in the musical signature 
of the instrument. The behavior of the action of modern pianos has been studied several times, 
using experimentations (Askenfelt & Jansson 1990-1991) and numerical simulation 
(Hirschkorn et al. 2006). Therefore, simulations based on the method called multi-body have 
been carried out, including the hammer shanks (Izadbakhsh et al. 2008). Beside, experiments 
using ultra speed camera (up to several thousands of images per second) has been performed 
and automatically treated (Hirschkorn 2004). 
 
To accompany the making of the facsimile, both numerical simulation using multi-body 
dynamics method and experimental study using ultra-speed camera has been held to describe 
the mechanical behavior of the action of the original piano and the effects of potential 
adjustments. As a matter of comparison, the same experiments have been held on two actions 
of Broadwood grand pianos (1793 and 1806). 
 
Aims: The principle aim is to characterize the mechanical behavior of an important musical 
instrument whose musical identity is almost unknown. The purpose is also to help us finding 
out if this action was a first step in Sébastien Érard’s invention process of the double 
escapement.  
 
 



Main contribution: The organological researches allow us to assert the importance of a 
corpus of grand pianos built by Sébastien Érard during the turning point of the 18th century. 
The results of the characterization of the mechanical behavior of the action of one Érard’s 
grand piano from 1802 show important similarities but also visible differences when 
compared to instruments from Broadwood (1793 and 1806). It helps to conclude that 
Sébastien Érard was, at the beginning of his craft, closely inspired by the English school of 
piano making but had nonetheless already an innovative approach. 
 
Implications: This work is an example of mechanical modeling applied to a historical 
question. It gives a new understanding of this piano action and new tools for the facsimile 
maker. Beside the applied researches, these experiments should lead up to a powerful protocol 
of characterization of piano action, applicable to a wide range of instruments. 
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