2. Origins to 1750.

The musical advantages initially possessed by the piano were not generally recognized at the time of its invention even though the instrument made its first appearance in a highly developed form, the work of a single individual, bartolomeo Cristofori, keeper of instruments at the Medici court in Florence. Despite warmly argued claims on the part of such other men as Christoph Gottlieb Schröter and Jean Marius, there now seems to be no doubt that Cristofori had actually constructed a working piano before any other maker was even experimenting in this field. The detailed description of an ‘arpicimbalo di nuova inventione’ in an inventory of the Medici instruments for 1700 establishes that he had by that year already completed at least one instrument of this kind. A precise date is found in an inscription made by Federigo Meccoli (a court musician in Florence) in a copy of Gioseffo Zarlino’s Le istitutioni harmoniche, which states that the ‘arpi cimbalo del piano e’ forte’ was invented by Cristofori in 1700. Cristofori’s accomplishment as seen in the three surviving pianos made by him, all of which date from the 1720s, would be difficult to exaggerate. His grasp of the essential problems involved in creating a keyboard instrument that sounded by means of strings struck by hammers was so complete that his action included features meeting every challenge that would be posed to designers of pianos for well over a century. Unfortunately, the very completeness of his design resulted in a complicated mechanism, which builders were apparently unwilling to duplicate if they could possibly devise anything that would work and at the same time be simpler to make. As a result, much of the history of the 18th-century piano is the history of the gradual reinvention or readoption of things that were an integral part of Cristofori’s original conception; and it was only with the introduction in the 19th century of increasingly massive hammers that the principles discovered by Cristofori could no longer provide the basis for a completely satisfactory piano action, requiring the still more complicated mechanism known today.

The essential difficulty in creating a workable instrument in which the strings are to be struck by hammers is to provide a means whereby the hammers will strike the strings at high speed and immediately rebound, so that the hammers will not damp out the vibrations they initiate. In order to provide for immediate rebounding, the strings must not be lifted by the impact of the hammer and must therefore be thicker and at higher tension than those of a harpsichord, and the hammers must be tossed towards the strings and be allowed to fly freely for at least some small part of their travel. The smaller this distance of free flight is, the more control the pianist has over the speed with which the hammer will strike the string and accordingly over the loudness of the sound that it will produce. Unfortunately, the smaller this distance is, the more likely the hammer is to jam against the strings or bounce back and forth between the strings and whatever device impelled it upwards when the key was struck; hence when the distance of free flight is made small to permit control of loudness, the hammer is likely to jam or bounce and damp out the tone. Cristofori solved this problem with a mechanism that enabled the hammer to be brought quite close to the string but caused it to fall quite far away from it even if the key was still held down. Devices of this kind are called escapements and they lie at the heart of all advanced piano actions. In addition, Cristofori provided a lever system that caused the hammers to move at a high speed, and a ‘check’ (or ‘back check’) which would catch the hammer after it fell so as to eliminate all chance of its bouncing back up to restrike the strings. Finally, his action provided for silencing the strings when the keys were not held down, using slips of wood resembling harpsichord jacks which carried dampers and rested on the ends of the keys.

These features are all visible in fig.1, which shows the action of the piano of 1726 (fig.2) in the Musikinstrumenten-Museum of Leipzig University. When the key is depressed, the pivoted jack mortised through it pushes upwards on a triangular block attached to the underside of the intermediate lever, which in turn bears on the hammer shank near its point of attachment, providing for a great velocity advantage. (Although the jack rises only about as fast as the front of the key is depressed, the free end of the intermediate lever rises approximately twice as fast and the hammer rises four times more rapidly still.) The escapement is provided by the pivoted jack, which tilts forward just before the hammer reaches the string so that, when the hammer rebounds, the block on the underside of the intermediate lever contacts the padded step at the back of the jack rather than the tip of the jack. As a result, even if the key is held down, the hammer falls to a point at least 1 cm below the strings. Adjustment of the point at which the jack tilts forward is achieved by bending the wire that supports the pad against which the jack is held by the spring. The further forward this pad is, the earlier the jack slips away from the block and the sooner escapement takes place. 

The construction of Cristofori’s pianos is similar to that of an 18th-century Italian harpsichord of the thick-cased type, except that it employs a novel inner bentside that supports the soundboard. The inner bentside and soundboard are structurally isolated from the stress-bearing sections of the case, rendering the soundboard more resonant. Cristofori obviously recognized the necessity of using thicker strings at higher tension. Thus, the gap between the pinblock or wrest plank and the belly rail (the stout transverse brace that supports the front edge of the soundboard) through which the hammers rise to strike the strings is bridged by a series of wooden braces (‘gap spacers’) not found in Italian harpsichords. These braces contribute to preventing the wrest plank from twisting or bending into the gap at its centre and are therefore of vital importance in keeping the entire structure from twisting out of shape or collapsing. (The means of ensuring the straightness and integrity of the wrest plank and case structure continued to be one of the principal concerns of piano makers throughout the 18th century.)

Two of Cristofori’s three surviving pianos have an inverted wrest plank in which the tuning-pins are driven completely through, with the strings attached to their lower ends after passing across a nut attached to the underside of the wrest plank. According to Maffei, this plan was adopted to provide more space for the action, but it provides at least two other advantages: since the strings bear upwards against the nut, the blow of the hammer, instead of tending to dislodge them, upsetting the tuning and adversely affecting the tone, seats them even more firmly; second, the inverted wrest plank permits placement of the strings close to the top of the action, so that the hammers need not be tall to reach the strings. They can therefore be quite light, an important factor, since Cristofori’s lever system, providing for an acceleration of the hammer to eight times the velocity with which the key is depressed, automatically causes the player to feel (at the key) the weight of the hammer multiplied eightfold.

The sound of the surviving Cristofori pianos is very reminiscent of that of the harpsichord owing to the thinness of the strings compared with later instruments and the hardness of the hammers; but it is less brilliant and rather less loud than that of a firmly quilled Italian harpsichord of the time. These points are mentioned in Maffei’s account as reasons for the lack of universal praise for the instrument, as is the fact that contemporary keyboard players found the touch difficult to master (in Germany, where the clavichord was used as both a teaching and a practice instrument, no such objection seems to have been raised when the piano became known). On two of the surviving Cristofori pianos it is possible to slide the keyboard sideways so that the hammers strike only one of the two strings provided for each note. Possibly it was the desire to include such a device that caused Cristofori to space his strings widely rather than placing the unisons struck by each hammer close to one another with a wider space between. Apart from this una corda capability, Cristofori’s pianos make no provision for alteration of the tone by stops or other such devices; however, one would not expect to find such a provision in view of the lack of any multiplicity of stops in Italian harpsichords.

There seems to have been little direct result in Italy of Cristofori’s monumental achievement. Maffei, in his account, clearly recognized the important differences between Cristofori’s pianos and the harpsichord (even if he had no better name for the new instrument than ‘harpsichord with soft and loud’), and an interesting collection of 12 sonatas for the instrument that includes dynamic markings implying crescendos and decrescendos was published in 1732 (Lodovico Giustini’s Sonate da cimbalo di piano e forte). But only a handful of other Italian instrument makers seem to have followed in Cristofori’s footsteps, notably Giovanni Ferrini and Domenico del Mela. It was left primarily to German, Spanish and Portuguese builders and musicians to exploit his work in the years after his death in 1732.

A German translation of Maffei’s account was published in Johann Mattheson’s Critica musica, ii (1725) where it was presumably seen by Gottfried Silbermann, who is reported to have begun experimenting on pianos of his own in the 1730s. He is said to have offered one for Bach’s inspection, and at the composer’s adverse reaction to its heavy touch and weak treble to have gone on to further experiments resulting in improved instruments, a number of which were bought by Frederick the Great. These are reported to have met with Bach’s complete approval when he visited Potsdam in 1747. The two Silbermann pianos owned by Frederick that have survived have actions identical with those in the surviving Cristofori instruments; it seems more than likely that by the time Silbermann made them he had seen an example, whereas his earlier attempts had failed as a result of having been based on the diagram accompanying Maffei’s description – which Maffei admitted had been drawn from memory without the instrument before him. Silbermann retained Cristofori’s inverted wrest plank and the equidistant spacing of the strings (fig.3) and he used the hollow hammers made of rolled paper found in the 1726 instrument which, together with the check replacing silk strands, evidently replaced the small blocks shown in Maffei’s diagram. As might be expected from a representative of the north European keyboard instrument building tradition, Silbermann included hand stops for raising the treble and bass dampers in addition to devices for sliding the keyboard sideways so that the hammers would strike only one of the two strings provided for each note. Thus, these two most characteristic means of modifying the piano’s tone, integral to all modern pianos, were found together as early as the 1740s. 

Although Gottfried Silbermann and his nephew Johann Heinrich Silbermann seem to have made direct copies of Cristofori’s hammer action, virtually unchanged except for the addition of damper-lifting mechanisms, other German makers, some of whom may perhaps not even have been explicitly informed of Cristofori’s work to the extent of knowing of the existence of ‘hammer harpsichords’, devised a host of less complicated actions, many adapted to the rectangular clavichord-shaped square pianos. In an early example, a hammer hinged to the back of the case is thrust upwards by a block at the end of the key, reducing Cristofori’s mechanism to an absolute minimum. This type of action became known as the Stossmechanik and is the principle upon which the later English builders and their followers built their pianos (see §4 below). The great period of piano building in the German-speaking world is not, however, represented by these developments or even by Silbermann’s work, which with the death of his son seems to have led to no direct line of Cristofori-inspired instrument building. Rather, a different approach evolved – using a type of action known as the Prellmechanik – which dominated German piano building for the next 75 years.

3. Germany and Austria, 1750–1800.

Whereas Cristofori, the Silbermanns and the later piano makers of other schools sought to create a harpsichord capable of dynamic expression, the main thrust of German and Austrian piano building in the later part of the century seems to have been towards creating an instrument that would be like a louder clavichord (Austria, Germany and Scandinavia being virtually the only countries in which the clavichord was still esteemed at this period). These German and Austrian pianos have a relatively clear singing tone and an extremely light touch (12–20 grams). The simplest of the so-called square models with the Prellmechanik show clearly the inspiration of their origin: all that separates them from the clavichord is the addition of a nut at the rear to determine the speaking length of the strings, and the replacement of the tangent by a hammer hinged to the back of the key. In the simple Prellmechanik most commonly (and apparently exclusively) used in square models, each of the hammer shanks is attached to its own key – either directly to the top or side (fig.4), or by a wooden or metal fork or block (the Kapsel) – with the hammer head towards the player. A point (the ‘beak’) on the opposite end of the hammer shank extends beyond the end of the key. This beak is stopped vertically either by the underside of the hitch-pin apron or by a fixed rail called the Prelleiste: as the back of the key rises, the hammer is thereby flipped upwards towards the string. As the distance from the tip of the beak to the hammer shank pivot is far shorter than the distance from the pivot to the hammer, the hammer ascends much more rapidly than does the back of the key. An adequate free-flight distance had to be left as there was no escapement mechanism to prevent the hammers from restriking the string or blocking and interrupting the tone. A significant number of these pianos had uncovered hammer heads, giving a harpsichord-like sound. Others had only a meagre covering of leather on the hammers.

The development of an individual escapement for the Prellmechanik is credited to Johann Andreas Stein (1728–92), a keyboard instrument maker in Augsburg. In some of Stein’s instruments the labels are missing, altered or falsified, so there has been confusion in the dating of his earliest pianos. But some of the questionable instruments are also signed and dated with silver pencil on the underside of the soundboard (Latcham, D1998). The claviorgan, a combination of organ and piano made by Stein in 1781 (now in the Historiska Museum, Göteborg), is the oldest known dated piano with the Prellmechanik escapement. By 1777 a type of action with an escapement mechanism must have evolved sufficiently to satisfy Mozart when he visited Stein in Augsburg (Mozart complained of hammers jamming on other instruments). The harpsichord-piano of the same year, located now in the Museo Civico di Castelvecchio, Verona, has stationary mounted hammers while the individual escapement hoppers are hinged to the keys (Zuggetriebe; see Pfeiffer, C1948). The hammer heads are still uncovered.

In the developed Prellmechanik there is an individual hinged escapement hopper for each key instead of a stationary rail serving all keys. Each hopper has a notch into which the beak of the hammer shank fits, and each hopper has its own return spring (fig.5). As the key is depressed, the beak is caught by the top of the notch in the escapement hopper, lifting the hammer. The combined arcs traversed by the key and the hammer shank cause the beak to withdraw from the escapement hopper and slip free just before the hammer meets the string, after which it is free to fall back to its rest position. When the key is released, the beak slides down the face of the escapement hopper back into the notch. 

An important feature in such pianos is the extremely small and light hammers (see fig.19 below); their thin leather covering (instead of felt) is vital to these instruments’ clavichord-like delicacy of articulation and nuance. Typically, the Stein action has either round hollow hammers similar to those of the Silbermanns but made of barberrywood (see Koster and others, C1994), or short solid hammers usually made of pearwood (the Kapseln are also of felt-covered pearwood). Surviving Stein instruments from 1781 to 1783 all have the round hollow hammers, as do the instruments of J.D. Schiedmayer, who worked for Stein from 1778 to 1781. In Stein’s instruments each key has a post supporting the hammer in a rest position above the level of the keys; this rest post is provided with a soft cloth which helps absorb the shock of the returning hammers thus preventing them from rebounding, a useful function in the absence of a true back check. To place the action in its proper position (behind the wrest plank in a grand) a ‘sled’ or drawer about 5 cm high is slipped under the action. The keyboard itself is generally of spruce or lime with ebony key slips for the naturals and with sharps of dyed pearwood topped with bone or ivory.

The individual dampers are fitted into a rack above the strings, which the player can raise by means of two joined knee levers under the keyboard; the claviorganum of 1781 has hand stops for this purpose. Some of Stein’s instruments have hand levers for other stops, but these are probably not original. On the outside the Stein case (figs.6 and 7) has a double curved bentside. Inside, the liners for the soundboard are made of solid wood and reach down to the baseboard. The frame is braced by two or three members perpendicular to the spine (the straight side of the instrument) and two or three diagonal supports. The case is closed at the bottom by a thick baseboard with the grain running parallel to the straight part of the bentside, and is usually veneered in plain walnut or cherry with a band of moulding around the lower edge. The soundboards of Stein’s instruments are of quarter-sawn spruce, graduated in thickness and with a system of ribbing glued to the underside. Typical of Stein’s ribbing systems is the position of the long diagonal rib, glued very close to the bridge. The compass of all Stein’s pianos is five octaves, F' to f'''. Some variations of detail and design in Stein’s late instruments, e.g. the shape of the action parts and the use of gap spacers, wire-guided dampers, and slides to raise the action, were continued by his children until 1805.

It has not yet been discovered how knowledge of Cristofori’s hammer action reached Vienna. The Viennese court account books of 1763 record a fee to Johann Baptist Schmidt ‘for a concert on the fortipiano’, the first documented usage of this term (this may have been a square piano): Quite a number of the oldest extant Viennese pianos have the Stossmechanik rather than Stein’s Prellmechanik (Huber, D1991); Stein was probably not using his new mechanisms before 1780 (Latcham, D1993, D1998). A number of piano makers came to Austria from South Germany and Bohemia in the later 18th century, most notable among them Anton Walter (1752–1826). In about 1782 W.A. Mozart bought a piano from Walter (Rampe, D1995). Certain alterations to the action suggest that this piano and two other instruments of Walter's earliest creative period could originally have had a Stossmechanik action.

In the mid-1780s Walter developed the Prellmechanik further, departing significantly from Stein's model (Luithlein, F1954; Rück, D1955). The escapement hoppers are tilted forward with the effect that the hammers, which are longer and larger and rest close to the level of the key (there are no rest posts as such), decelerate as they rise, and their beaks gradually slip out from the notches in the hoppers. A movable rail adjusts the point at which the beak finally leaves the notch. There is a sprung back-check rail to prevent the hammers from rebounding. After about 1785 brass Kapseln were used in Vienna as well as the wooden felt-covered Kapseln of the Stein action (the two types continued in parallel use for some 20 years). The double-pointed iron axle of the hammer fits into two shallow sockets in a springy, U-shaped fork of brass. This invention, attributed to the Viennese piano maker Johann Jakob Seidel [Seydel] (1759–1806), allowed more precise and relatively frictionless movement of the hammer shank and greater efficiency of manufacture (for illustration of a later version of this action, see fig.18 below). Both Stein’s and Walter’s actions are capable of great expressivity and dynamic variation, but Walter’s, with its check rail, could produce greater volume, suiting the fashion for virtuoso performance. In expressive power, subtlety and the production of swiftly repeated notes, if not in volume, the Prellmechanik with back check (described in the 19th century as the ‘Viennese action’; see §5 below) was undoubtedly superior to the various Stossmechanik actions then being built.

The cases of these pianos at first resembled those of south German and Austrian harpsichords. The body was usually plain, made of native woods (walnut, cherry, oak, yew), sometimes solid wood and sometimes veneered. The naturals usually had ebony key slips and the sharps were dyed black, with slips of bone or ivory. From the mid-1790s some keyboards had ivory or bone slips on the naturals as well; the cases of these instruments were usually of mahogany, and in more expensive instruments were decorated with brass appliqué work, partly gilded. In some instruments (e.g. by Ignatz Kober, Johann Jakob Könnicke, L. Gress) the soundboard has a rose. The compass was usually F' to f''' or g'''; the treble register was extended only towards the turn of the century. Most pianos were double-strung in the bass and middle registers, with the treble triple-strung from about a' to c'', while most square pianos were double-strung throughout. Strings were usually of soft low-carbon phosphorous steel (‘iron strings’) with brass in the lowest octave. Many makers used ‘copper’ (red brass) for the lowest notes. The low notes of square pianos usually had overspun strings made of silvered, tinned or zinc-covered copper wire on a brass or iron core. Contemporary sources and significant differences in scaling, as well as several preserved claviorgans, provide evidence that pianos were built (or played) in different pitches: low chamber pitch (a' = c405–25), high chamber pitch (a' = c430–40), and choir pitch (a' = c450–65).

Both grand and square pianos usually had one or more devices to change tone colour, known as mutations or stops. Sometimes, especially in earlier instruments, they were divided into bass and treble areas. The forte stop raises all the dampers. The piano or mute stop (or sourdine) inserts a strip of cloth between strings and hammers, producing a slightly muted colour. The lute or harp stop (rarer) presses a leather or fabric-covered strip against the strings close to the bridge, the effect being a lute-like sound that quickly dies away. The stops could be operated by hand, as on an organ, or by knee levers (square pianos usually used hand levers). At the end of the 1790s the so-called bassoon stop (probably originating in Prague) became fashionable. It was a strip of wood supporting a roll of paper, silk or extremely thin parchment, pressed against the bass strings to give them a buzzing sound. The kind of sound expected by instrument makers, musicians and audiences was clearly not firmly established at first, and tone colours of different instruments might resemble those of the clavichord, harpsichord, dulcimer, harp or pantaleon. Many instruments of the period had hammer heads without leather covers, the result being a very bright, harpsichord-like sound. Until the end of the 18th century the central concern of piano makers was clearly to build an action which would be easy to operate, subtle and capable of swift repetition of notes, with a reliable damping system, and to balance a rounded bass with good tone colour against an expressive, not too weak treble. Volume and carrying power do not seem to have been a priority. Besides iconographical evidence, this is indicated by the fact that a great majority of preserved 18th-century south German and Austrian pianos originally had no sticks to hold their lids open. Grand pianos were usually played with the lid closed; or when performances were given on a larger scale the entire lid was removed (Huber, G1987). The distributed and importance of square pianos should not be underestimated; for average musicians and amateurs they were easier to acquire than the far more expensive grand pianos, which must have been largely reserved for the aristocracy until the last quarter of the 18th century.

At the end of the 18th century some 60 piano makers and organ builders were active in Vienna. Instruments made in the tradition of J.A. Stein should be regarded as the typical pianos of the early Viennese Classical period, in particular those made by his two children, Nannette Stein (later Streicher) and Matthäus Andreas Stein (known as André Stein), who moved their workshop from Augsburg to Vienna in 1794 (Frère & Soeur Stein à Vienne). German makers of note include Stein's pupil J.D. Schiedmayer in Erlangen; J.L. Dulcken (ii) in Munich; the brothers Johann Gottfried (1736–1808) and Johann Wilhelm Gräbner (1737–98) in Dresden; and C.F.W. Lemme (1747–1808) and J.J. Könnicke (1756–1811) in Brunswick (Könnicke moved to Vienna in 1790). J.E. Schmidt (1757–1804), who was appointed court organ builder in Salzburg in 1785 on the recommendation of Leopold Mozart, and Ferdinand Hofmann (1756–1829) also worked in the Stein tradition in Vienna. Notable among the followers of Anton Walter were his pupil Kaspar Katholnik (1763–1829) and Michael Rosenberger (1766–1832). There was a third Viennese tradition of piano making, its most important maker being Ignatz Kober (c1755–1813). Features of his instruments include very precisely made Stossmechanik actions and a rose on the soundboard. The oldest preserved signed and dated Viennese piano was made in 1787 (Kunsthistorisches Museum, Vienna) by Gottfried Mallek (1731–98).

4. England and France to 1800.

Before 1765 the pianoforte did not occupy a prominent position in France or Britain. Nevertheless, scattered documentary sources indicate that, as in northern Germany, some early examples were heard and admired during the 1730s and 40s. Writing to his brother James from London on 17 May 1740, Thomas Harris (1712–85) reported that Handel had ‘played finely on the Piano-forte’ the day before (Dunhill, G1995). As he did not explain what this instrument was, we may conclude that both men had seen it previously. Charles Jennens, Handel’s librettist for Messiah, owned a ‘Piano-forte Harpsichord’, sent from Florence as early as 1732, together with ‘a book of Sonatas compos’d purposely for the Piano forte’, presumably Giustini’s. In about 1740 Samuel Crisp (1706–83) returned from Italy with a pianoforte made in Rome by an Englishman named Wood. In 1747 Charles Burney played it at the country home of his new patron Fulke Greville. Listeners were delighted by its tone, and its ‘magnificent and new effect’ of light and shade produced simply ‘by the finger’. It was, however, severely limited by poor repetition. ‘Nothing quick could be executed upon it’, wrote Burney, but he perfected the performance of slow and solemn pieces, and some ‘pathetic strains [from] Italian operas’, exciting ‘wonder and delight in the hearers’. Greville liked it so much that he prevailed on Crisp to sell it to him for 100 guineas – about double the price of a new harpsichord. Roger Plenius, a London harpsichord maker, made an improved version about 1750 but met with little encouragement; he was declared bankrupt in 1756. On 27 June 1755 the Rev. William Mason wrote from Hanover to the poet Thomas Gray: ‘I bought at Hamburg such a Pianoforte, and so cheap! It is a Harpsichord too, of 2 Unisons, and the Jacks serve as Mutes when the Pianoforte is played by the cleverest Mechanism imaginable’. The maker’s name is not known, but Friedrich Neubauer was advertising such combination instruments in Hamburg in 1754, as well as clavichords and harpsichords, and hammer-action instruments called Pantelong, evidently inspired by Hebenstreit’s giant dulcimer (known as pantaleon). By 1758 Neubauer had moved to London where he advertised the same instruments, dropping the name ‘Pantelong’ in favour of ‘Piano forte’. Thus hammer instruments of both German and Italian designs were seen in London before 1760. Nevertheless, in an environment dominated by the harpsichord, pianos were comparatively scarce and undeveloped, and had little influence on repertory or performance.

In Paris there was a similarly slow response. In 1716 Jean Marius presented plans to the Académie des Sciences for a clavecin à maillets. But the originality of his invention was successfully challenged in the courts and no such instrument is known to have been completed by Marius. In 1759 the academy saw another novel harpsichord, made by ‘Weltman’ (possibly the Dutch maker Andries Veltman), containing both conventional jacks and a hammer action; again there was no discernible response. After Gottfried Silbermann’s death (Dresden, 1753) his pianoforte design was perpetuated by his nephew Johann Heinrich Silbermann in Strasbourg. The latter's instruments, described in Paris in L’avant coureur of 6 April 1761, were bichord grands of five octaves, with hand-operated stops to raise the dampers. The prodigious asking price – 1500 livres – would have deterred all but the wealthiest patrons; reportedly there were only four of these piano e forte clavecins in Paris. Schobert and Eckard probably played on such instruments when the opportunity arose. The preface of Eckard’s Sonatas op.1 (1763) explains that dynamic markings appear so as to make the music ‘equally useful to performers on the harpsichord, clavichord or pianoforte’.

The tardy acceptance of the piano was soon to be rapidly accelerated by events in London. In September 1761 Princess Charlotte of Mecklenburg-Strelitz became queen of England, aged 17. Her enthusiastic harpsichord playing and penchant for modern music led to the selection of J.C. Bach as her music master by 1763. Burney reported that after J.C. Bach's arrival in London to prepare works for the opera season of 1762–3, ‘all the harpsichord makers tried their mechanical powers at piano-fortes, but their first attempts were always on the large size till Zumpé … constructed small piano-fortes of the shape and size of the virginal’. Johannes Zumpe (1726–90) emigrated to London around 1750 and studied instrument making with Burkat Shudi. He set up his own workshop in 1761, at first supplying metal-strung English guitars, but then turned to pianos. His earliest surviving square pianos date from 1766.

In the same year, on the title page of J.C. Bach’s six keyboard sonatas op.5, Bach first nominated the pianoforte as an alternative to the harpsichord. Zumpe’s instruments were enthusiastically endorsed by Bach, Burney, Mason and, by association, the queen herself. For several decades this type of square piano was much the most popular form of pianoforte throughout Europe and North America. Burney attributed this to its sweet tone, good repetition, compact size and low price: the instruments sold at 16 to 18 guineas, about a third of the cost of a harpsichord.

Zumpe’s standard keyboard (fig.8) has 58 playing notes (G', A'–f''') and a distinctive dummy sharp attached to the lowest note.The action, commonly called English single action, is shown in fig.9. Instead of the jack and intermediate lever of Cristofori’s action, Zumpe used a wire (the pilot) mounted on a key with a leather-covered button at its upper extremity which acted directly on the hammer. There is no escapement or back check. A sprung damper-lever is hinged to the back of the piano case above the strings. The damper is raised by a thin wooden or whalebone rod (the sticker); the whalebone damper spring expedites its return once the key is released. Though the lack of escapement hinders subtlety of expression, it makes the mechanism almost indestructible and repetition very prompt. Zumpe’s hammers are attached by flexible leather hinges (eliminating rattling sounds), and their tiny limewood heads are covered with one or two thin layers of smooth goatskin. An important innovation is that, compared with a clavichord, the strings are much thicker and at higher tensions. This combination of hammers and strings produces a remarkably pleasant tone. Initially, one hand stop was provided to raise the dampers, but, to counter objections that the lingering harmonies were too intrusive Zumpe changed to separate hand stops for bass and treblein 1767, enabling the player to damp the bass while employing the singing, undamped tone in the treble. From 1769 the buff stop was added; this pressed soft leather against the end of the strings so that, with the full damper lift, the sound resembled the gut-strung tones of Hebenstreit’s dulcimer (though in Britain it was likened to the harp). Alternatively, with the buff stop on and the dampers engaged the sound resembled the pizzicato of violins. 

Zumpe’s design was never patented and, since demand far outstripped his ability to supply, a host of other makers soon began producing imitations. Between 1768 and 1775 these included, in London, Johannes Pohlman, Adam Beyer, Frederick Beck, George Fröschle, Christopher Ganer and Thomas Garbutt; in York, Thomas Haxby; and in Paris, Baltazar Péronard and Johann Kilian Mercken. In Paris some makers tried an alternative system using unleathered hammer heads and Prellmechanik (i.e. with hammers attached to keys), among them Adrien l’Epine in 1772, but tonally such designs were inferior to the ‘English pianoforte’, as Zumpe’s invention was known. By 1784 pianos of the Zumpe type (fig.10) were widely used in France, North America, the Low Countries, Spain, Portugal, Italy, Germany and Austria. Makers included Krogmann (Hamburg), Steinbrück (Gotha), Hubert (Ansbach), Juan del Mármol (Seville), the Meyer brothers (Amsterdam), Henri van Casteel (Brussels), Sébastien Erard (Paris) and Wilhelm Zimmermann (Paris). Beyer and Ganer improved Zumpe’s design, enlarging the soundboard, adding a swell that worked by raising part of the lid, and sometimes fitting pedals to work the stops. In 1774 Fröschle introduced a brass under-damper; other makers ignored this improvement until John Broadwood, who had manufactured square pianos from 1780, included it in his patent of 1783. A still better damper was invented by William Southwell of Dublin, who also managed to extend the compass to c'''' without encroaching on the soundboard or increasing the size of the instrument.

In 1786 John Geib patented an escapement with an intermediate lever (‘double action’), based on the Cristofori-Silbermann action (fig.11). Longman & Broderip, who bought rights to Geib’s and Southwell’s patents, sold square pianos that were delightful in their touch and tone, and deservedly popular. The Schoene brothers, who took over Zumpe’s business in about 1783, appear to have introduced a variant form of Zumpe’s action in 1786, using an intermediate lever without escapement; Erard and other French makers adopted it for square pianos until about 1820. Zumpe’s single action continued in use until at least 1815 in pianos of inferior quality.

In February 1771 Americus Backers announced an exhibition in London of his ‘new-invented original Forte Piano’ – the direct ancestor of the modern grand. An example dated 1772 with serial number 21 (at St Cecilia’s Hall, Edinburgh) resembles a Kirkman harpsichord in appearance, but its many advanced design features suggest years of development. Backers’s action dispenses with Cristofori’s intermediate lever: the jack works directly on the hammer butt, having a forced escapement regulated by a set-off screw under the hammer rail. Its great advantage was that it could be easily adjusted by the owner with an ordinary tuning hammer. It has a true check as invented by Cristofori, so repetition is excellent. Two pedals attached to the front legs established the pattern for modern pianos: the left works an una corda and the right is the earliest known sustaining pedal, which allows a general raising of the dampers without taking a hand from the keys.

Backers pianos were used by J.C. Bach and his protégé Johann Samuel Schroeter for concerto performances in London and would certainly have been known by Clementi. After Backers’s death his pioneering work was continued by Stodart and John Broadwood, who made the most significant advances in tone. An action from a Broadwood grand piano of 1799 is shown in fig.12. Backers and Stodart had placed the striking point at about one-twelfth of the sounding length but Broadwood moved it to between one-ninth and one-tenth. He also gave the bridge a rectangular cross-section, carved in a sawtooth pattern to give all three unison strings an equal sounding length and tension. Then, about 1790, he divided the bridge into two lengths (fig.13), separating the brass strings in the bass from the steel ones of the treble and tenor; by stretching the different metals to their optimum tensions he achieved a purer tone. It was allegedly to please Dussek that Broadwood made his first five-and-a-half octave grand, its compass extended to c'''', in about 1791. Haydn took a Longman & Broderip grand with this range to Vienna after his London visits. The first six-octave Broadwood (C'–c'''') is reported to have been made in 1794. Broadwood’s innovations were swiftly copied by other English makers and then by Erard, but were not generally adopted in Vienna until about 1820 (see §5 below). By 1790 French makers were constructing grand pianos to various designs. Having established a good reputation for square pianos, the Erard firm began manufacturing concert pianos in the late 1790s after the return in 1794 of Sébastien Erard from a period in London. They used the English grand action and case construction, but added extra mutation pedals including a moderator and a harp or buff stop. Erard grand pianos quickly achieved international renown (see §6 below).

5. The Viennese piano from 1800.

Of the 200 or so Viennese instrument makers listed in Haupt’s study (D1960) for the period 1791–1815, at least 135 were keyboard instrument builders. Most prominent were: Anton Walter, who from about 1817 to 1824 was in partnership with his stepson Joseph Schöffstoss (1767–1824); Johann Schantz, who had taken over the workshop of his deceased brother Wenzl in 1791, and whose business was continued from 1831 by Joseph Angst (c1786–1842); and Nannette Streicher and her brother Matthäus Andreas Stein, who had their own separate firms after 1802. After 1823 Nannette Streicher was in partnership with her son Johann Baptist, who continued the business after her death in 1833; from the late 1850s he was in partnership with his son Emil Streicher, who took over in 1871 and dissolved the firm in 1896. Other noteworthy makers included Matthias Müller (1770–1844), the number and ingenuity of whose inventions rival those of J.A. Stein in the 18th century; Joseph Brodmann (c1771–1848), whose workshop was taken over by his pupil Ignaz Bösendorfer in 1828 and continued by his son Ludwig Bösendorfer from 1859; and Conrad Graf, who in 1804 married the widow of the piano builder Jacob Schelkle, and in 1811 moved his workshop to Vienna.

Several trends of the first half of the 19th century were already discernible by 1800. The five-octave range of the German and Viennese pianos was expanded, and the keyboards were changed from black naturals and white-topped sharps to white naturals and black sharps as on the modern keyboard. The number of tone-altering devices increased. The case structure was made heavier to accommodate the increasing size of the instruments and their heavier stringing.

Few Viennese pianos from the first years of the 19th century appear to have survived, but several extant instruments by Anton Walter with a range of F' to g''' may be from this period. An early instrument by Nannette Streicher (Germanisches Nationalmuseum, Nuremberg) with a range of five and a half octaves, F' to c''', has most of the characteristics of a late J.A. Stein piano (see §3 above) including wooden Kapseln, but the naturals of the keyboard are ivory, and the grain of the bottom is parallel to the spine. Later surviving instruments by Nannette Streicher indicate that about 1805 she adopted the Walter action type with metal Kapseln and back checks.

The earliest known signed and dated Viennese action pianos with damper pedals instead of knee levers are by Nannette Streicher (1811; Germanisches Nationalmuseum, Nuremberg) and Joseph Brodmann (1812; Musikinstrumenten-Museum, Staatliches Institut für Musikforschung, Berlin). With one (early) exception the extant pianos by Conrad Graf all have pedals.

By the 1820s a typical Viennese grand piano was nearly 2·3 metres long and 1·25 metres wide, with a range of six or six and a half octaves and usually with two to six pedals. Certain types of space-saving and decorative upright instruments, such as the ‘giraffe’ (fig.15) and ‘pyramid’ pianos, were popular (see Upright pianoforte), as well as smaller versions of the square such as the Nähtisch (‘sewing table’), the Orphica (a tiny portable harp-shaped piano; for illustration see Orphica) and the Querflügel (‘cocked hat’). An invention of 1800 by Mathias Müller had special significance: his Ditanaclasis, made at first with two keyboards opposite each other and from 1803 with a single keyboard, is an ancestor of the modern pianino or cottage piano (Haupt, D1960), its strings running from near the level of the floor rather than from keyboard level. In the second quarter of the century larger squares with the Viennese action were also made. 

The 1820s and 30s were also a time of many inventions and improvements in the piano in Vienna. Soundboard structure, Kapseln, the keyboard and down-bearing devices for the nut and bridge seem to have received the most attention. In 1823 J.B. Streicher patented his down-striking action (Pfeiffer’s Zuggetriebe; see §3 above), of which there are several surviving examples, and in 1831 he invented an ‘Anglo-German’ action in which the layout of the traditional Viennese action is combined with the action principle of the English piano (fig.16; this type of action had also appeared in some English and German-Austrian pianos in the late 18th century, but was never widely adopted). Streicher used a system of iron bars in 1835, and Friedrich Hoxa is reputed to have been the first Austrian to use a full iron frame, in 1839; Friedrich Ehrbar (1827–1905) was one of the first in Vienna to use the iron frame (see §6 below). But these developments were behind their English counterparts by 15 or 20 years, and fortunately the basic design of the Viennese wooden instrument with its interlocking structure was more capable than that of the English of sustaining increased string tension. Graf, the most eminent Viennese builder from the early 1820s until his retirement in 1841, remained faithful to wooden framing (fig.17). The relative virtues of English- and Viennese-style pianos – their touch and timbre – were keenly debated on many occasions. Research indicates that German composers from Beethoven to Schumann and Brahms never wavered in their allegiance to the Viennese piano. But as the century progressed, the demands of musical taste elsewhere and the predominant playing technique of the period accentuated the disadvantages of the Viennese action, rendering it unable to compete in the international market. Joseph Fischhof, a juror at the Great Exhibition of 1851, complained bitterly in his Versuch einer Geschichte des Clavierbaues (1853) about the other judges’ emphasis on volume alone, which discriminated against the already sparsely represented Viennese pianos built to satisfy the Austrian taste for fine nuances and expressive playing. 

Just as the demand for more volume with a stronger fundamental tone and fewer overtones meant heavier stringing and consequently a thicker and stronger case structure, the hammers and dampers of the Viennese piano also became heavier (figs.18 and 19, below), although the simplicity of the action did not change and some Viennese makers retained until late in the century the thin layer of leather over the felt hammer-covering that had become common by the middle of the century. Inevitably, however, the heavier action destroyed that delicacy of touch and crispness of tone which had distinguished the earlier instruments. Pfeiffer suggested that pianists used to the English action were disturbed by the feeling of the hammer falling back to the rest position, which is not noticeable in an action where the hammers are not attached to the key. He also explained that the key-attached hammer had another disadvantage: the striking-point varies according to the depth of the key dip when the hammer hits the string; therefore, when the total key dip was increased as the Viennese action got heavier, this inconsistency was accentuated. However, Pfeiffer (C1948) considered that the allegedly poor capacity for repetition of the Viennese action was much exaggerated. On the same subject, Joseph Fischhof (C1853) had already commented that repetition was to be performed by the pianist, not the piano maker. Viennese pianos were still produced in the second half of the 19th century but were discontinued as a standard model by Bösendorfer in 1909; some were made to order by Bösendorfer during the next decade and a few makers of less expensive instruments in Vienna continued to use the developed Prellmechanik even later. In the end the decline of the Viennese action was due to changing aesthetic paradigms in playing as well as building pianos. Viennese pianos required both a sensitive, sympathetic pianist of the old school, and a piano maker who was a skilful technician and worked with intuitive feeling, since the action was much harder to adjust with precision than a modern action with its many adjusting screws.

The modern instrument, which has become more of a machine, is also better suited to modern piano playing, which calls for great volume and precision. In this connection it is worth noting that Viennese piano makers were particularly reluctant to expand their firms (Bösendorfer, F1898), so that there was hardly any industrial manufacturing of instruments on a large scale in Austria. Viennese piano-building stands for a traditional craftsmanlike approach, and 19th-century industrialization was foreign to it. However, several Viennese piano makers in the second half of the 19th century did endeavour to comply with the west European standard. The most important firms of this period were J.B. Streicher & Sohn, Ludwig Bösendorfer, J.M. Schweighofer’s Söhne and Friedrich Ehrbar. As well as making the usual Viennese instruments, all these firms also built pianos with the English action, and even with a double repeating action. Innovations such as the cross-strung solid-cast frame, and the double scale deriving from the research of the physicist Helmholtz, were already being introduced in Vienna about 1875 (Schelle, B1873; Die Pianoforte von Schweighofer, 1892).

In the wake of the harpsichord revival of the 20th century there was from World War II a new interest in the early models of piano with Prellmechanik as proper instruments for the stylistic investigation and historically accurate performance of the Classical masters such as Haydn, Mozart and Beethoven. Replicas of pianos by Stein and his contemporaries have been produced by Hugh Gough and Adlam-Burnett (England), Philip Belt (USA), Martin Scholz (Switzerland), Rück and Neupert (Germany) and others, and these have promoted a widespread recognition of the virtues of the 18th-century Viennese piano for its own repertory. By the late 1970s progress in reconstructing contemporaneous orchestral instruments and their playing techniques made it feasible to perform a Mozart concerto with instruments resembling the originals.

In the early 1980s makers such as Robert Smith and Margaret Hood (USA) and Neupert began producing replicas of the larger Viennese pianos of Graf, Streicher and Dulcken. Since the early 1990s Christopher Clark (Cluny, France) and Paul McNulty (Divišov, Czech Republic) have also become famous for the high standard of their instruments. Many such builders concentrate on using the same materials and techniques as the original makers. These instruments, as well as the restorations of E.M. Frederick, Edward Swenson (both USA), Gert Hecher and Albrecht Czernin (Austria) and others, provide an opportunity to extend keyboard performing practice to include the piano repertory of the 19th century.

6. England and France, 1800–60.

During the first half of the 19th century English and French instrument makers transformed their low-tensioned, light-action fortepianos of five or five and a half octaves into massively powerful, seven-octave instruments closely resembling the modern piano. Prominent London manufacturers of the period included the firms of Broadwood, Clementi (later Collard & Collard), Kirkman and Stodart; in Paris, the Erard and Pleyel firms were dominant. Erard, which also ran a successful London branch, was perhaps the single most important source of innovation among these makers.

In the quest for greater power and dynamic range, which was the driving force behind these changes, string diameters and tensions were progressively increased. On the grand pianos of John Broadwood about 1801, the iron wire used for the note c'' is under a tension of about 10 kg per string – virtually the same as that used in Zumpe's square pianos 30 years earlier. But by 1815, thicker wire was used in both grands and squares, with a tension of about 15 kg per string for c''. Thereafter the increase was inexorable: 24 kg by 1825, 42 kg by 1850. Such high tensions were made possible only by using harder steel wire and ever-stronger forms of bracing in the case construction, progressing towards the full iron frame.

To match these heavier strings the weight of the hammers was more than doubled (fig.19). The more powerful, richer sonorities of the later pianos are directly related to energy input, which cannot be manufactured inside the instrument, but must come ultimately from the player's fingers. This has a profound effect on the touch, illustrated by comparing the minimum weight required to sound a note on instruments made 60 years apart. Typically, an English grand of around 1800 requires only 34 grams to sound c'', but on a piano of 1860 the same note requires 80 grams. To ease the burden on the player, piano makers were compelled to reduce the gearing ratio between the finger and the hammer head. Until about 1810 English piano keys had a touch depth of about 7.5 mm, but by 1845 this had increased to 9 mm and by 1860 to 10 mm. This depth of movement required taller sharps, while the natural key heads were lengthened from 40 mm to 50 mm, encouraging a more vigorous attack with extended fingers rather than the quiet hand and curved finger techniques of the 18th century.

The extra tensile strength obtained from hardened steel strings, together with the physical properties of much tauter wire, demanded softer and thicker hammer coverings to suppress the undesirable inharmonicities produced by prominent upper partials. Many materials were tried, including woven cloth or matted fur applied over the traditional layers of leather, but compressed felt gave the best results. This led to the production of specialist hammer felts and new arts of voicing (or ‘toning’) the hammers. The fortissimo became much more powerful than before, and the pianissimo quieter by contrast, but there was some loss in articulation, especially noticeable in the lower notes where the tone develops more slowly.

Sébastien Erard and his nephew Pierre introduced many successful solutions to the problems created by the heavier and deeper touch, and their numerous patents of this period also chronicle the ways in which piano construction was modified so as to bear hugely augmented loads. As early as 1808 Sébastien Erard's patent drawings show a downward-sloping wrest plank with agraffes (metal staples, one for each note, secured to the wrest plank to provide a bearing for the strings which pass underneath and at the same time defining one end of the speaking-length of each string). In this arrangement the wrest plank is stronger and the hammer blow hits the strings against their bearing, which prevents their displacement and, together with the equalized unison string lengths introduced by Broadwood, helps to preserve the tuning. But the main focus of the 1808 patent was an entirely new action: Erard's mécanisme à étrier. In this the intermediate lever (omitted in English grand actions) was reintroduced, but adapted to operate a downward-pulling action on a rear extension of the hammer butt. After escapement the ‘stirrup mechanism’ quickly re-engages the hammer so that notes may be repeated with small motions of the key. This ability to repeat notes when the key was only partially returned became increasingly important as more massive hammers produced a heavier touch. English makers paid insufficient attention to these developments, most preferring the simplicity and reliability of the action invented by Backers. In December 1821, just months before the 1808 patent expired, Pierre Erard filed a patent for another repetition action (fig.20; the patent was approved the following year). This one, with only minor modifications, provides the basis of all modern grand piano actions. After escapement, the hammer falls away by only a short distance, about 10 mm below the strings, where it rests on a sprung repetition lever. As the finger releases the key the intervention of this lever allows the hopper to re-engage the hammer quickly; so that for repeated notes it is not necessary that the key return to its original position. One of the secondary results of higher string tensions can be seen in Erard's change to under-dampers which, aided by a spring, press firmly against the strings to quell their energetic vibrations.

The construction of an entirely wooden case that would resist the enormous aggregate forces of the string tension demanded ever more drastic buttressing. For this reason there was much interest in down-striking actions because these allowed the case to have bulky wooden struts passing right through the instrument behind the soundboard. However, the better reliability of up-striking actions was ultimately persuasive. Early six-octave English grands used five steel arches to bridge the gap between wrest plank and belly rail – as in Beethoven's Broadwood of 1817. That instrument may be seen as the end of the line for piano development without metal framing. In 1820 James Thom and William Allen jointly patented a ‘compensation frame’, in which brass and steel tubes were placed above the strings to connect the wrest plank to a metal hitch-pin plate along the bentside. Part of their idea was to allow for slight movements of the hitch-pin plate, and to use the expansion and contraction of the tubes under changing temperatures to push or pull the frame, so maintaining the original string tension. Their system was very effective in practice. Grands made under this patent by William Stodart were vastly more stable at high tension than any previous piano. Other makers responded with more modest schemes using three to five steel struts (fig.21). In most English square pianos after 1825 a metal hitch-pin plate on the right was braced against the wrest plank by a single strut. In Erard's 1825 patent the grand's wrest plank is reinforced with a steel plate fastened underneath, and struts bear against a metal plate at the bentside through adjustable screws. 

Facility of repetition was of paramount importance to French makers, yet many of their square pianos from the early part of the 19th century feature a simple two-lever action without escapement. With this mechanism rapid reiteration was possible with practice, but as hammers increased in weight it became more difficult to prevent rebounds and double strikes. London makers, using the more subtle escapement action of fig.11, countered this problem by adding a wire-mounted check – before 1830 on expensive models. Erard likewise added a check; the firm designed and patented a succession of innovatory actions for square pianos between 1820 and 1840, but few of these found their way into regular production. Many French square pianos employed triple stringing rather than augmenting the tone with heavier bichords as favoured in England.

Once again, as the 14-year term for the grand repetition action expired, Erard applied for another, dated December 1835, effectively preventing British rivals from using a wide selection of useful innovations. In all this time Broadwood had taken out only three quite trivial patents. It was not until the Great Exhibition of 1851 in London, when the jury awarded its most prestigious medal to Erard, that Broadwood's complacency was exposed. As the world's largest and most commercially successful manufacturers they were aggrieved at the decision, though many friends rallied to defend them, claiming that Broadwood's tone was superior – a notoriously subjective matter. (A grand piano of 1855 by Erard is shown in fig.22.) 

Among British manufacturers the square piano declined rapidly after 1840 as improved uprights won approval for domestic use. In 1810 more than 80% of pianos produced in London had been squares, but by 1850 this had dwindled to less than 7%. Part of the reason for the square's demise was its increasing size: as the compass increased from five-octaves to seven such instruments inevitably grew not only longer but proportionately wider and deeper, becoming massively cumbersome pieces of furniture. The upright instrument provided an alternative. Most uprights of the period had the soundboard and strings raised above the keys – chiefly for acoustical reasons. ‘Upright grands’ up to 8·5 feet (2·66 m) tall incorporated the structure and action of the horizontal grand with minimal modification, the hammers striking from the back. More compact forms were basically square pianos raised vertically, using diagonal stringing; for these William Southwell designed the ‘sticker action’. The first cabinet uprights, in which the strings descend to within a small distance of the floor, were five-octave instruments patented in 1800 by john isaac Hawkins, an Englishman living in Philadelphia (see also Upright pianoforte). Just over four feet high, his absurdly named ‘Portable Grand Piano-forte’ was in some technical respects far ahead of its time. But Hawkins was primarily an engineer, not a musical instrument maker; he paid little attention to the touch and the pianos were not a success. Southwell's sticker action (fig.23) proved useful in tall cabinet uprights (1820–50) which, like Hawkins's piano, had the wrest plank at the top. Even with an escapement such actions were not equal to prestissimo playing, but the structural stability of the cabinet form, in which the action could be placed entirely in front of the strings, was so superior that other forms were soon obsolete. The shortcomings of the upright action were addressed most successfully by Robert Wornum, who developed the ‘tape-check’ mechanism (fig.24). A light brass spring, connected to the hammer butt by a linen tape, acquires tension as the hammer approaches the strings and tweaks it away from the strings promptly, preventing rebounds or dwelling on the string. With minor modifications to improve reliability in the escapement, and with relocation of the dampers, Wornum's invention became the prototype for modern upright actions.

To reduce the height of these front-striking uprights to the absolute minimum a simple diagonal disposition of the strings was adopted, as advocated by Thomas Loud (1802) and seen in Wornum's early instruments. But in 1828 Jean Henri Pape in Paris devised the prophetic concept of overstringing, placing the bass strings on a separate bridge in the otherwise unused area of the soundboard at the bottom right beyond the tenor bridge. The bass strings passed over the tenor in a system that has since worked well in grands. In Pape's fashionable console pianos of around 1840 the top of the case was only slightly higher than the keys, an arrangement made possible by having the rear of the keys cranked downwards. However, the compactness of such designs was achieved at the cost of some loss in sonority and in the reliability of the action. From 1835 to 1860 the most popular form of domestic instrument was the dependable ‘cottage piano’, a cabinet piano of modest height (one of c1825 is shown in fig.25). 

Changing perceptions on the use of the sustaining tone and mutation stops were partly conditioned by the increasing power of the piano throughout this period. Beethoven's Erard grand, presented to him by the maker in 1803, had four pedals typical of French instruments up to 1825. The harp pedal produced a pizzicato sound that could be used with or without sustaining effects. (When not sustained, the tone was usually called ‘lute’.) The moderator produced a muffled tone by interposing cloth tabs between the hammers and strings. The una corda, which Louis Adam (1804) recommended in conjuction with the fourth, sustaining pedal as the jeu céleste, was commended by Beethoven to Viennese makers. Parisian square pianos often had a Bassoon stop, operating only from middle C downwards, whose buzzing sound added rhythmic impulse to dance music. Pianos from London were usually equipped simply with two pedals, as found on modern instruments. On early 19th-century grands and uprights the left pedal provided a genuine una corda or due corde throughout the compass, but this was often compromised after 1830 when the tenor and bass were not always tricords. The right pedal lifted the dampers. The changing use of this pedal, in consequence of the stronger reverberation of more tautly strung pianos, caused many makers to seek ways of providing selective sustaining mechanisms. The simplest was Broadwoods' split pedal, which could lift the bass and treble dampers separately, while the most complicated and least copied was the Sostenuto pedal pioneered by Boisselot and exhibited in Paris in 1844. In spite of the plethora of other mechanical aids, when felt-covered hammers became the norm after 1830, most pianos were provided only with the keyboard-shifting ‘soft’ pedal and the damper-lifting Sustaining pedal.

7. Spain, 1745–1850.

The earliest extant Spanish piano, dating from about 1745, was made in Seville by Francisco Pérez Mirabal. Whilst the action resembles Cristofori's 1720 model with a non-inverted wrest plank, the case has a double-curve bentside and other features of construction more typical of Sevillian harpsichord-making. Its compass is G'–d'''. Unusually, it possesses trichord stringing where one set of strings could be silenced with a hand-operated stop of leather pads. Two other, unsigned, Spanish pianos with a Florentine-style action are known: a G'–g''' instrument from the Pérez Mirabal workshop, and a C–d''' instrument with bichord stringing whose case suggests a different school of construction. The early presence of pianos in Seville may be related in some way to the marriage of the Portuguese infanta Maria Bárbara and the Spanish crown prince Fernando in 1729 and to the Spanish court's residence in Andalusia during the following four and a half years. Maria Bárbara brought her music teacher, Domenico Scarlatti, with her to Spain. It appears probable that both were familiar with the piano and during the early years of her marriage the princess may already have owned a Florentine instrument that could have inspired Pérez Mirabel to develop similar instruments. None of the grand pianos built by Mirabal's successor in Seville, Juan del Mármol, is known to have survived; however a number of his square pianos, made from the 1780s onwards in the English style, are extant. Some of his instruments were exported to Latin America and a Juan de Mármol (father or son) emigrated to Mexico at the end of the century, as did Adam Miller, a German who moved to Mexico after working in Madrid. Information on piano building in Madrid prior to 1780 is not available. As far as the royal harpsichord maker Diego Fernández is concerned, it is not clear whether he made such instruments himself or whether a few of his harpsichords were later converted into pianos.

Grand pianos (Sp. pianos de cola) were usually known as clavicordios (or claves) de piano or de martillos (i.e. ‘piano- or hammer-harpsichords’) during the 18th century. Square pianos were called fortepianos or pianos fortes (later known as pianos cuadrilongos and most recently as pianos de mesa). The term fortepiano seems to have been introduced together with the first such instruments from England during the 1770s. In the following decades the most up-to-date models were imported from England and Madrid makers advertised themselves as exponents of the English style. Foremost of these was francisco Flórez, a court piano maker who became familiar with the work of English makers, including that of J.J. Merlin, during a year-long stay in England. His younger rival and successor in the royal favour, francisco Fernández, at first followed the English style but later tried to found a Spanish school of construction using native woods, while at the same time following developments abroad, particularly in France. Other Madrid piano makers in the first half of the 19th century showed little originality. An exception was the immigrant Jan Hosseschrueders, a Dutch carpenter who founded a firm in Madrid in 1814, later known as Hazen and still in operation today. Hosseschrueders patented a transposing piano in about 1824.

Little research has been carried out on the piano in other regions of Spain. It appears, however, that at the beginning of the 19th century German influence was uppermost in Catalonia. Many Catalan square pianos are to be found incorporating knee levers and a Prellmechanik (see §§3 and 5) comprising a Prelleiste, hammers held in brass Kapseln, but no back checks. In 1848 the French firm of Boisselot opened a branch in Barcelona (later owned by the Spanish firm of Bernareggi). This was a symptom of the increasing popularity of French instruments in Spain. As the 19th century progressed few Spanish firms could compete directly with the large factories in other countries and many smaller Spanish firms came to rely on cheaper parts from abroad for assembly in Spain. 

8. North America to 1860.

Pianos were used and made in North America by the 1770s. The earliest known reference to a piano there is a notice in the New-York Gazette and Weekly Mercury of 17 September 1770 listing a ‘fortepiano’ for sale by the Englishman David Propert; in Boston, Propert advertised that he taught the piano and in 1771 performed ‘some select pieces on the forte piano’, at the Concert Hall. In the same year in Virginia Thomas Jefferson and Robert Carter bought pianos from London. In 1772 John Scheiuble [Sheybli] announced in New York that he made and repaired pianos, and in 1774 he advertised for sale ‘one hammer spinnet’, which he may have made himself. Another German craftsman, John [Johann] Behrent, usually credited with making the first piano manufactured in North America, advertised in Philadelphia in 1775 that he had made an instrument ‘by the name of Piano Forte, of Mahogany, in the manner of an harpsichord, with hammers and several changes’. Although both manufacture and emigration diminished during the Revolutionary War, from the mid-1780s many builders emigrated from Europe to the USA, among them Thomas Dodds (active in New York from 1785), Charles Albrecht (Philadelphia, c1785), Charles Taws (New York, 1786; Philadelphia, 1787) and John Geib (New York, 1797), who claimed by 1800 to have built 4910 pianofortes. In Milton, Massachusetts, the American-born Benjamin Crehore was building pianos by the 1790s. The type most often played and owned by Americans was the square piano, which remained in favour until the 1880s. The typical early square had wooden framing, a range of five to five and a half octaves (F'–c''''), English action (although Albrecht made some with German action), and changes in registration activated by hand stops.

As early as 1792 Dodds & Claus noted the need to prepare their wood ‘to stand the effect of our climate’, a prime concern of American builders throughout most of the 19th century. john isaac Hawkins, an English civil engineer working in Philadelphia, included an iron frame and iron bracing rods in his ingenious 1800 patent for a small upright piano. Although his invention did not succeed musically, it represents one of the earliest attempts to use iron to withstand climatic changes. In 1825 Alpheus Babcock, a Boston maker who had worked with Crehore, was the first to be issued a patent (17 December 1825) for a one-piece metal frame, which he claimed would be ‘stronger and more durable than a wooden frame or case’ and, because the strings and metal frame would expand or contract equally, would prevent the instrument being ‘put out of tune by any alteration in the temperature of the air’. He fitted this frame in a piano typical of the late 1820s, a mahogany square with decorative stencilling, two pedals and a compass of six octaves (F'–f''''); only two Babcock squares with an iron frame are extant (fig.26). Many builders, especially in New York and Baltimore, opposed the iron frame, claiming that it resulted in a thin and nasal tone quality. Instead, many used the heavy wooden bracing and a solid five-inch (12·7 cm) wooden bottom for stability in tuning. But by the 1840s, wooden framing alone was not strong enough to withstand the enormous tension required by the piano’s expanded compass (seven octaves, A''–a'''') and the rigours of American climatic extremes.

By the 1830s American makers of square pianos were using the Erard repetition action. In 1840 the Boston piano maker Jonas Chickering, with whom Babcock worked from 1837 to 1842, patented a metal frame with a cast-iron bridge for a square piano, and in 1843 he patented a one-piece metal frame for grands. He was the first to devise a successful method of manufacturing and selling pianos with metal frames and was the first major American builder to make grand pianos, for which he won special notice at the Great Exhibition in London (1851). Metal frames and felt-covered hammers made American squares characteristically heavy and sonorous instruments. The Chickering factory, with about 300 workers, made over 10% of the 9000 pianos produced in the USA in 1851. After a fire destroyed the factory in late 1852 the firm built a vast new factory (fig.27) and by the 1860s it employed over 500 workers. The Chickering firm set the standard for the American piano industry: production of high-quality pianos with metal frames, an extensive steam-powered factory operation whose workers developed highly specialized skills, an energetic sales programme, and support for musical events and performers characterized its approach.

In 1853, the year of Jonas Chickering’s death, the Steinway firm was established in New York; within a decade it had equalled the Chickering firm in production and prestige. Like Chickering, the firm designed pianos with metal frames, patenting in 1859 a new overstringing arrangement for the grand piano which transformed the sound of the instrument and was eventually adopted by manufacturers throughout the world (see also §9 below). The demand for pianos grew throughout the century. According to statistics gathered by Loesser, Ehrlich and Dolge, one in every 4800 Americans bought a new piano in 1829; by 1851 the figure had risen to one in 2777, and by 1870 to one in 1540.

