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Abstract:

The Evolution of the Broadwood Grand Piano, 1785-1998

This dissertation describes the way in which one company's product -
the grand piano - evolved over a period of two hundred and thirteen years.
The account begins by tracing the origins of the English grand, then proceeds
with a description of the earliest surviving models by Broadwood, dating from
the late eighteenth century. Next follows an examination of John Broadwood
and Sons' piano production methods in London during the early nineteenth
century, and the transition from small-scale workshop to large factory 1is
noted. The dissertation then proceeds to record in detail the many small
changes to grand design which took place as the nineteenth century progressed,
ranging from the extension of the keyboard compass, to the introduction of
novel technical features such as the famous Broadwood barless steel frame.
The dissertation concludes by charting the survival of the Broadwood grand

piano since 1914, and records the numerous difficulties which have faced the

long-established company during the present century.

The unique feature of this dissertation is the way in which much of the
information it contains has been collected as a result of the writer's own
practical involvement in piano making, tuning and restoring over a period of
thirty years; he has had the opportunity to examine many different kinds of
Broadwood grand from a variety of historical periods. His family have been
associated with the 'House of Broadwood' from the time of the earliest
surviving Broadwood grand (1787) down to the present day. Although there
have been numerous books and studies dealing with the early piano, or the
modern piano (as specialised fields of research), this dissertation is perhaps

the first of its kind In the way that 'continuity', spanning over two hundred
years, is the underlying theme.

A/LC'{J[-QFF qu—oj’\émcﬁ—*

Alastair Laurence.

Moss, Norway, September 1998.



'‘Parliament Place, Westminster.
May 14th 1805

'Dear Daughter,

'You will see by the above bill that we have bespoke you a pianoforte.
It is an extremely fine instrument, both in sound and handsome appearance.
In both these respects, it greatly surpasses everything of the kind. We had
Mr Elwick's assistance. Mr Broadwood says that he has none left either of
the satinwood, or of the kind of mahogany of which the case is made. The

instrument will take you some time and practice, before you find out all its
beauties.

'Mr Broadwood says it will be in tune, when you receive it at Dover. He
advises that you should not let any tuner at Dover touch it, as by that
means, several of his instruments have been, so far, spoiled that they have
been obliged to be sent back to him to London, to be repaired. He says
there is a Mr Saffery of Canterbury, and another of the same name at
Ramsgate, who are often in different parts of Kent; and are skilful in tuning
and managing his instruments. At or near Dover, General Churchill has a
pianoforte, which he suffers nobody to tune but Mr Brd's people, for which

purpose Mr Brd sends a man to Dover - on purpose; when that man is there,
he may be ordered to call and look at yours.

'As there iIs such a scramble for Mr Broadwood's instruments, I have

marked yours at the lower end of the soundboard, as you will see as soon as
you open the cover, thus: 'IV'

(Letter from Edward Delaval to his daughter Sarah Gunman. The piano he
chose for Sarah, Broadwood grand serial number 2975, is owned by one of his
descendants, Antony Jarvis, of Doddington Hall, Lincoln).
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CHAPTER 1

THE ORIGINS OF THE ENGLISH GRAND PIANO, 1740-1780

The first English grand piano

The grand pianoforte first made its appearance in England sometime
during the late 1730s or early to mid 1740s. The advent of the grand in
this country did not take the form of an enthusiastic flurry of speculative,
experimental manufacturing. Instead, the first grand ever seen apparently
remained the one and only grand piano in England for perhaps as long as
ten years after its arrival. The unique instrument in question naturally
aroused great interest from keyboard players and harpsichord builders,
but as far as we know there was no attempt to write music for this
solitary phenomenon; and for many years there appeared to be no desire
on the part of the well-established London harpsichord makers to emulate

its features and go into production with copies of it.

This first grand piano is certainly something of a mystery object.
We do not know exactly when it was imported into England; we do not know
what it looked like; we do not know how many keys it had; we are totally
in the dark when it comes to gquessing the precise form of its mechanical
action; and we have no i1dea about its tonal properties. All we know is
that the instrument 1in question was built in Rome by a certain elusive
'individual, as elusive as the piano itself, called 'Father Wood'.
Presumably he was a Roman Catholic priest, and presumably he was an
Englishman, who might have combined a vocation in the Vatican with the
unusual hobby of piano making. Wood's piano was brought to England by a
certain Samuel Crisp, and shortly afterwards it was sold by Crisp to

Fulke Greville (a wealthy aristocrat and the member of Parliament for
Monmouth) for the sum of one hundred gquineas. (1)

It is highly likely that the Rome-built Wood piano was closely
modelled on the wing-shaped 1instruments constructed by the 1Italian

Bartolomeo Cristofori (1655-1732) in Florence. Cristofori's pioneering




piano designs were copied by builders in Spain, Portugal and South
Germany, (2) and so we might guess that Wood's piano was similarly
modelled on one of Cristofori's creations. We also know that at least
one of Cristofori's instruments existed in Rome: it had been given to a
certain Cardinal Ottoboni in 1709 by Ferdinando de Medici of Florence.
The Cardinal's letter of thanks for this gift still survives 1in the

Florence Archives.(3)

From the point of view of historical evidence about the first grand
piano seen and heard in England, we are very lucky to have the written
record of Dr Charles Burney (1726-1814). He had the opportunity to
reqgularly play Wood's piano between the years 1746 and 1749, when he was
lodging as resident music master at Fulke Grevill_e's country mansion,

Wilbury, near Salisbury. Burney wrote down his recollections about the

Father Wood piano in his Memoirs:

'The touch was very imperfect, and the mechanism clumsy; so nothing
but slow movements could be executed upon it. However in slow pieces,
such as the dead march in Saul, Arne's march in Zara, and a very few
pathetic strains in Italian operas, it had a magnificent and new effect
in the 'Chiar'oscura' of which, with a 1little use, it was capable.
Experience was necessary to the performer upon it - which by living in
the house and trying the effects and discovering by degree the force or

delicacy of touch it was capable of, I gained considerable credit in
shewing it off.' (4)

As these events must have taken place at least fifteen years before
the arrival in London of JC Bach (whose notable public performances on
the piano were considered to be the first of their kind), then we must
credit Burney with the achievement of being probably the first performing
planist in England, playing his Wood piano to an admiring audience in a
slow but nevertheless pioneering pianistic style, rather than in the
manner of a harpsichordist. Burney's own experimentation at the piano's
keyboard had created new sounds and effects which might have helped to
aroused interest from, among others, the Dutch harpsichord maker living
in London, Roger Plenius (1696-1774).(5) Plenius had moved from Amsterdam




sometime between the years 1736 and 1741. It is most 1likely that he
would have been able to examine the Wood piano at Wilbury, and meet the
young Burney there, at some point in the mid 1740s. According to Burney,
Plenius was given permission by Fulke Greville to build a copy of the
Wood piano, but it was not to be a carbon copy; the Dutchman was anxious
to try to improve the action mechanism, so as to enable better repetition
of individual keys, in order that faster pileces could be played on the
instrument. Apparently, he was successful 1in this attempt; but as
neither his prototype, nor any other piano by him, appears to survive,
we have absolutely no way of knowing exactly what Plenius did to improve
things, apart from Burney's assertion that 'the touch was better but the

tone very much weaker' than Wood's Rome-built instrument. (6)

As the mid eighteenth century approached, there appeared to be
perhaps only two grand pianos in the whole of England: one of these had

been made in Rome by an English priest and possessed an expressive tone
quality but a sluggish touch; and the second, built by a Dutchman living
in London, had a more satisfactory action but a disappointing sound.
There was not very much to choose from in the way of grand pianos in mid
eighteenth century England. Of course, other E&English harpsichord
builders may have embarked on piano construction at this period; but if

they did, then their efforts have gone unrecorded, and their instruments,
like those of Wood and Plenius, do not appear to have survived.

There must have been considerable discouragement to further progress,

partly because the cultured musical taste of the nation was not vyet

ready for the 'piano sound'; and partly because of the serious technical
difficulties 1in achieving both a satisfactory touch and an agreeable
tone. Experimenting with pianos must have been a costly and time-consuming
business, and it 1is perhaps not surprising that Roger Plenius, who was
noted for his innovative design work, was declared bankrupt in July

1756. (7) It was not until the early 1770s that the making of grand
pianos was seriously taken up again in England.




Andrew or 'Americus' Backers

The first grand pianos to be successfully made in England on a
regular basis were constructed by an individual named Andrew or Americus
Backers, a harpsichord builder living and working in the parish of 5t
James', Westminster, London. Backers' piano-making work began in earnest
in the year 1770, some five years after the first square pianos began to
be made in London by Zumpe and his followers. All of the early square
piano makers of London were German immigrants; they worked in and around
the Parish of St James', close to Backers' own home and workshop, and so
Backers (for some years before he himself began piano making) must have
had ample opportunity to assess the little square pianos being constructed
by his enterprising neighbours; and he must have been well-aware of the
financial rewards which piano making had brought to Zumpe.(8) This must
have encouraged Backers to emulate Zumpe. However, being a harpsichord
maker and not a clavichord or square pianc maker, Backers naturally
concerned himself with the logistics of incorporating a hammer mechanism
within an existing form of harpsichord case, rather than embarking on a

completely new venture with the square type of instrument more familiar

to the Anglo-German builders.

Backers had been established in business in Jermyn Street since
1765. Unfortunately, only one of his harpsichords survives: this is a
two manual instrument dated 1766, (9) made in the same year that Zumpe
almost certainly began his London square piano production. Backers'
grand piano making venture commenced in earnest during the winter of
1770-71, as the following advertisement, which appeared in the London
daily newspaper, 'The Public Advertiser' on March 1st 1771 (shortly

after Backers' prototype instrument was ready for sale) leads us to

believe:

'TO THE PUBLIC
'At the Long Room in the Thatched House, St James's Street, on
Monday, Tuesday, fFriday and Saturday Mornings, may be seen and heard a
new invented Instrument of the Size and Shape of a Harpsichord, which

answers all the Purposes that have been hitherto wanted in an Instrument




of the Harpsichord Kind. It is played on in the same Manner, but differs
in all other Respects, as the Tone and Expressions are far superior to
any Musical Instrument yet offered for public Inspection. This instrument
is made by Americus Backers, of Jermyn Street, St James', who calls 1t
an Original Forte Piano; and thereby means that it is no Copy, being
entirely his own Invention. There are many Things made under the
Denomination of Fforte Piano, but as this is the real one, Mr Backers
takes this Method of informing the Public, that they may form a Judgement
how much this is superior to those which have been offered under that
Name.

'A fine Harpsichord Player is engaged to play on it from One 'till
Two o'Clock; After which Time it will be left at Liberty for any Lady or
Gentleman to make Trial thereof. Admittance 2s éd each.' (10)

The nameboard of the 1772 Backers grand piano in the Russell Collection,
Edinburgh (11) is inscribed ‘'Americus Backers'; and so it is obvious
that Backers employed the unusual Christian name 'Americus' in his

commercial venture (as the above advertisement also shows) although his

real name appeared to have been Andrew, and he 1s so named in the rate
books for Jermyn Street which survive from the 1760s and 70s.(12) James

Shudi Broadwood wrote a short anecdote about Backers in the year 1838:

'The Grand Piano may be called an English instrument, it having been
invented by Americus Backers, a Dutchman, who resided in Jermyn Street
about 1776. He was a maker of Harpsichords, and on his first application
of hammers, to gain the Jjingling music of the Harpsichord, then so much
admired, he did not clothe them, but struck the strings with soft wood
or cork; he afterwards clothed them slightly with leather. Of late
years, as the ears of the musical world have become more sensible to
sweetness of tone, the hammers have become more and more clothed, with
cloth, leather or other substances, to suit the taste of the maker, or
rather that of the musical public. Backers' mechanism, at once simple
and effective, has stood the test of competition with those of the most
ingenious of the line, and 1s used by all the makers in England and on
the Continent, where it is known by the name of Mécanique Anglaise.

Backers died of consumption, sometime about 1781, recommending his




invention, of which he was justly proud, with the anxiety of a parent to
the care and attention of his friend John Broadwood, who, however, being
fully engaged in other objects, did not much affect 1it, till the success
in sale of these instruments by the late Robert Stodart awakened him to

a sense of its importance.'(13)

As James Broadwood was only six years of age when Backers died 1in
January 1778 (not 1781 as suggested by Broadwood in the above account),
it is unlikely that he would have had strong personal memories of the
man he was writing about: rather, his information would have been
received by word of mouth from his father, John Broadwood, or from other
senior piano workmen's recollections. However, it is highly likely that
James Broadwood, as a youth, would have worked as a tuner and repairer
of Backers' instruments, and this explains his familiarity with the
different types of Backers' hammer heads - some made of 'soft wood or
cork', and others 'clothed slightly' with leather. In fact the 1772
Backers grand, surviving in the Russell Collection, does indeed have its
hammer heads 'clothed slightly' with a thin strip or pad of soft leather
glued along the top of each wooden hammer head. The leather strips may
well have been an afterthought.

James Broadwood's account of 1838, although highly interesting, 1is
not accurate, partly because Broadwood may have been entirely unaware of
the 'grand' instruments built in Italy by Cristofori a half century
before Backers, or the ‘'grands' constructed at Freiburg, Lower Saxony,
by the builder Gottfried Silbermann during the 17/30s and 40s. As we have
seen from Burney's evidence, Backers was not the inventor of the grand,
as James Broadwood asserts. Backers never actually patented his ideas or
designs, in spite of claiming to be the 'inventor' of the 'Original
Forte Piano' in his advertisement of March 1771. Had Backers been the
true inventor of the grand, or the sole originator of the hammer action
mechanism associated with it, then it is more than likely that he would
have endeavoured to protect the uniqueness of his idea with a patent;
but letters patent were never granted. Nevertheless, Backers was the

first in England to make, on a reqular basis and in a successful way,

planos 1n the grand form.




It is also likely that James Broadwood was wrong in his statement
that Backers was a Dutchman. He was possibly confusing Backers with
| Roger Plenius, who, as we have already noted, had built at least one
grand piano in London sometime before 1756. It now appears possible that
Backers was in fact English, but of German parentage. The parish
register of St James', Westminster, dutifully records the baptism of
'Andrew Henry, son of Christian Gotlieb Baker [sic)] and Elizabeth his
wife' on the 25th March 1733.(14) If the infant Andrew Henry 'Baker'
(bearing in mind the arbitary spelling employed by parish clerks of this
period) ultimately became Americus Backers the grand piano maker, then
it is quite likely that the person we believe may have been Andrew's
father, Christian Gottlieb, was a keyboard instrument maker as well,

possibly working with one or other of the two main London builders of
the period, Kirkman and Shudi, both German-speaking.

At present there appears to be no final proof that Andrew Backers

was English, nor even that the person we believe might have been his
father, Christian Gottlieb 'Baker' was German. However, it is curious to

note that Charles Burney, in his book The Present State of Music in

Cermany, the Netherlands and United Provinces (London, 1775) states:

'The Germans work much better out of their own country than they do
in it, if we may Jjudge by the harpsichords of Kirkman and Shudi; the
piano fortes of Backers; and the organs of Snetzler; which far surpass,

in goodness, all the keyed instruments that I met with, in my tour
through Germany.'

When Burney wrote this account, Backers was still active as a

builder in Jermyn Street, and it is highly likely that Charles Burney
had met him.

As late as 1860, the London author EF Rimbault (15) stated that
Backers was 'a German who had been in the employ of Silbermann of
Neuberg.' Rimbault was recording a long-established oral tradition of

the Backers family having been German, although he confused 'Neuberg'

.._ Jo.




with 'Freiburg', home of the Silbermanns. Rimbault confirms Burney's
statement that Backers was as much German as English, and gives some new
information that Backers had apparently served his apprenticeship 1in the
Freiburg piano workshop during the late 1740s. This time spent abroad
may have been the result of the obvious German connection with Christian
Gottlieb ‘'Baker', the person we believe might have been Americus
Backers' father. Interestingly, Backers' own daughter was given the name
'Christiana' (16), a further small piece of circumstantial evidence

indicating a possible link with 'Christian Gottlieb'.

Whatever the genealocgical truth, of much more importance to the
piano historian is the fact that the design and construction of Backers'
first London grands of the early 1770s owe little to the grand pianos of
Silbermann (17); in shape, size, method of construction, and materials
used, they are closely related to the building tradition established by
the London harpsichord builders, Kirkman and Shudi. This is not surprising,
bearing in mind the general assumption that the last of the London

harpsichord makers were also the first of the grand piano makers.

The 1772 Americus Backers grand in the Russell Collection, Edinburgh,
is probably the only surviving piano by this maker (because the only
other known 'Backers' grand, that in the Benton Fletcher Collection at
Fenton House, Hampstead, London, is almost certainly a fake).(18) When
the 1772 grand piano in Edinburgh is closely examined and carefully
compared with the earliest-surviving Stodart and Broadwood grand pianos
dating from fifteen or so years later (from the mid to late 1780s), it
is very obvious that almost every single stylistic and mechanical design
feature found in the Backers piano had been copied by the other two
makers. The only significant differences relate to string length design
and method of hammer head covering. Although comparatively little 1is
known about Backers and his work (19), and although only one authenticated
grand piano of his survives today, there is no doubt that Backers was
the constructor of the important prototype on which all other later
English grands were based. The design of the action, the layout of the
strings, the materials used in the construction, the iron supporting

arches across the hammer gap, the una corda keyboard shift, and the

i,
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method of attachment of the pedals to the two front legs of the stand,
are but six features found on the 1772 Backers which were directly
copied by both Broadwood and Stodart. This raises the question of how

much collaboration among makers, in the field of research and development,
there might have been during the early 1770s.

Backers, Stodart, Broadwood and Plenius

Turning again to James Shudi Broadwood's anecdotes of the year 1838,

these were eventually printed in the year 1862 (see chapter 5 dealing

with the International Exhibition of 1862), and their editor, Henry

Fowler Broadwood (son of James), added the following interesting
footnote to his father's original account:

'JS Broadwood does not mention here what he afterwards told me, that
his father, John Broadwood, then with his apprentice, Stodart, in the
employ of Burkhardt Shudi, used to go of an evening to Jermyn Street, to
assist Backers in bringing his mechanism to perfection. This was the

case, and hence the dying man [Backers] recommended the farther care of
his invention to his friend John Broadwood.'

From this intrigquing piece of evidence, it is clear that Backers'
experimental work had aroused the interest of two of his fellow tradesmen

who lived nearby, and who were curious enough to want to see, on a

regular basis, how work on the prototype was progressing; hence the
frequent visits, 'of an evening', in their leisure time, of John
Broadwood and Robert Stodart to the grand piano maker's workshop in
Jermyn Street. We can well imagine the three men's enthusiasm growing as
a new kind of musical instrument took shape before their eyes; but what
we shall never know is the extent of each man's contribution to the
design and evolution of this prototype; nor do we know whether the first
Backers grand piano was a completely new conception, or whether it was

in fact modelled on the grand piano designed and made by Roger Plenius
over fifteen years earlier.

12,




The writer conjectures that Roger Plenius may have played a role 1in
the design of the new Backers instrument. As we noted earlier, Plenius
had been declared bankrupt in 1756; but we know that he continued to
live in London and remained in the capital for a further eighteen years
until his death in 1774.(20) It is hard to believe that an impoverished
former piano maker would have spent eighteen years idle, unless he was
chronically sick: he needed to work; and he had much knowledge and many
skills to give. His mechanical ingenuity was well known: he patented a

number of extraordinary 'improvements' to harpsichords in 1741, including:

'A machine of weights and swivels for keeping harpsichords in tune;
ivory and tortoiseshell plectra, and regulating screws behind the
tongues; metal jack slides, hollow keys’ and also 'octave strings kept
in tune full as long as the unison strings by means of 1iron or other
metal pegs or screws which are fixed in the body of the harpsichord, and
appear through the belly thereof, and to which the said octave strings

at the end are fastened to the tops of the said pegs or screws.' (21)

It is probable that Roger Plenius was the only person in England
during the 1750s and 60s with sufficient mechanical knowledge and
experience to build a grand piano action; and it is only natural that
such a prolifically inventive individual should have wished to see his
early, unsuccessful prototype piano developed and improved. As a former
bankrupt, Plenius would not have had the financial means to continue to
develop his own ideas: he must have been content to toil, as a humble
harpsichord requlator and finisher, for others. His skills and new ideas
would have been admired, but his 'brainstorming' enthusiasm may well
have been the object of ridicule from the much more cautlous and
conservative harpsichord makers, who would have been well aware of his
bankruptcy. However, Plenius could have found in Americus Backers an
individual who was willing to continue where he had left off. It is easy
to imagine Plenius working for Backers as a harpsichord voicer and
finisher; and it is also very easy to imagine Roger Plenius, working
late in the evenings at Backers' workshop, being the guiding hand behind
the new grand piano project and enjoying the company and interest of two
much younger men, the evening visitors Stodart and Broadwood.




Therefore, when James Shudi Broadwood wrote his anecdotes in 1838,
he may well have been confusing Backers with Plenius, and this would
explain the apparent error when Broadwood describes Backers as '‘a
Dutchman.' It was Plenius who was the Dutchman. There are two further
small pieces of circumstantial evidence suggesting involvement by
Plenius in the first grand piano of Backers. When Plenius patented his
harpsichord improvements in 1741, mention was made in the patent
application of two novel features: requlating screws, and 'metal jack
slides'. These radically new departures from the wusual harpsichord
specifications of the time suggest that Plenius must have been adept
when it came to the necessary metal-working skills needed to cut the
numerous slots in the metal slide through which the jacks passed, and to
make and fit the requlating screws. It may be more than coincidence that
the surviving eighteenth century grands of Backers, Stodart and Broadwood
each have their hammer assemblies held in place within a series of slots

cut in solid brass pieces, later known as the ‘comb' system. Most of

them also have small requlating grubscrews to control the degree of
freedom of swing in the hammers.

The second small piece of circumstantial evidence relates to the
fact that Backers never actually patented the mechanical features of his
'Original Forte Piano'. If Roger Plenius did make a significant contribution
towards the invention of the hammer mechanism of the prototype in Jermyn
Street, then he may have effectively prevented Backers from taking the
necessary legal steps to patent the design of the piano. Alternatively,
it might have been Stodart and Broadwood who, because of their own
contributions, prevented the 1idea from becoming an exclusive Backers
patent. Rosamund Harding (22) quotes Pierre Erard's opinion on the
origin of the English grand mechanism: Erard stated that the authorship

of the invention was uncertain and that even the London makers themselves
were in doubt about the matter.

|4.




Americus Backers Grand Piano of 1772 (Russell Collection, Edinburgh)




Robert Stodart

The young man who accompanied John Broadwood to Backers' workshop
'of an evening' was destined to become Backers' successor. Robert
Stodart was only in his early twenties when, as an apprentice of John
Broadwood, he first became acquainted with Backers and his work; but he
already had a background of mechanical skills which must have been
useful for the development and manufacture of grand piano mechanisms.
Stodart was, like John Broadwood, a Scotsman: he was born at Walston in
Lanarkshire in 1748. He had been bound apprentice to a mechanical
engineer in Dalkeith, and, at the age of about twenty, had gone out to
Tobago in the West Indies to install machinery in the sugar plantations
there. It is likely that he caught malaria in Tobago, because we next
find him spending a season in Greenland, which was at that time a
recognised 'cure' for malaria. (23) By the year 1770, Stodart was living

in London, learning the art of harpsichord tuning and finishing with

Shudi and Broadwood, and at the same time becoming involved with

Backers' prototype grand piano. The initial meeting between the two
Scotsmen, Broadwood and Stodart, probably occurred because Socho was, in
the 1770s, the particular place of residence in London for many Scottish
tradesmen and their families. A Scottish chapel had been established in
Wells Street, and this would have been the kind of place where the two

men could have become acquainted. In addition, Broadwood was in the
habit of employing fellow-Scots.

Stodart's mechanically inventive mind became something of a legend
in his own family. An interesting anecdote, told by his descendants,
concerns his idea for the design of a new 'upright grand' piano action:
one Sunday, Stodart was in church listening to a dull sermon and his
mind was fully engaged, not on the sermon, but on thoughts about a new
piano action and its mechanical problems. Suddenly, he realised that he
had a clear mental picture of the action he was planning, and, without
waiting a moment longer, he hurried out of church to begin work on the

making of a one-note prototype model.(24) At a later date, the design

was put into production in London by two of Robert's nephews, William
and Matthew Stodart.




We know that Robert Stodart had left the employ of Shudi and
Broadwood by the year 1776, because the rate books for Westminster (25)
show that he had by then set up in business on his own account 1in
Wardour Street, Soho. From the start, Stodart appears to have concentrated
on the production of grand pianos rather than any other kind of keyboard
instrument. In 1776, at the age of twenty seven, he must have been fully
conversant with all the mechanical details of piano action making, and
he must have had sufficient confidence in his own practical abilities
as a piano maker to become an independently-established 'master'. In
1776, Backers was still in business, and so Stodart was in effect
setting up in competition against him, making an identical product. The
fact that Backers was unable to prevent the manufacture of his own
‘invention' by another builder once again suggests that he was not the

sole inventor of the new product.

It is quite possible that Stodart had been, for some period during
the early to mid 1770s (and after the completion of his apprenticeship
with Shudi and Broadwood), a specialist freelance maker of grand piano
mechanisms, supplying parts for Backers, or alternatively working for
Backers in a mechanical capacity in the Jermyn Street workshop. Stodart's
specialised training as an engineer would have been of obvious use 1in
the necessary ‘'mass production' of numerous, small, identical piano
action parts. Alternatively, Stodart may have been greatly helped in the
setting up of his own business if he was able to 'poach' the assistance
of some former skilled employee of Backers with the ability to make

piano actions.

In November 1777, Stodart applied for a patent for a 'combined piano
and harpsichord.' This was a single manual instrument in which one set
of keys could operate, at choice, either a hammer mechanism or a
plucking mechanism. The patent specification (26) shows a drawing of an
instrument with two pedals attached to the front legs in a manner
identical to that found in Backers' grand pianos. When both pedals were
in the 'up' position, the instrument was a piano with a hammer mechanism;
when the left pedal was pressed down, the hammer mechanism was disengaged

and at the same time the harpsichord jacks alone brought into play; and
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when the right pedal was depressed, the four foot strings on the
harpsichord (strings one octave higher than unison) became available.
The idea behind the invention was obviously to produce an instrument for
those individuals who, although attracted to the new sounds that the
grand piano could produce, nevertheless could not bear to part company
with the harpsichord. One major drawback in Stodart's patent was the
fact that the newly-designed instrument had neither sustaining pedal nor
una corda keyboard shift, two important musical features which Backers'
grands possessed. Interestingly, the wording in Stodart's 1777 patent
specification describes his 1invention as 'A new sort of instrument, or

grand forte piano.' This 1s believed to be the first-recorded occurrence

of the name 'grand piano' in English terminology. It seems probable that
Stodart coined it.

The 1777 Patent specification also shows a detailed cross-section
drawing of Stodart's piano and harpsichord mechanism, which is reproduced
(as it appears on the original application) on the following page of
this present account (Fig.1/1). If this drawing is carefully compared
with a drawing of the surviving Backers hammer mechanism found in the
1772 Edinburgh grand (Fig.1/2), this is sufficient proof to show that
Stodart was producing what amounted to almest an exact replica. We have
already noted that Backers took no steps to prevent Stodart's activities.
Une of the possible reasons for this we have already mentioned: the fact
that Backers had no power to make the design of the grand mechanism
exclusively his own. In fact, there had already been successful attempts
by other unknown makers, before Stodart commenced business, not only to
reproduce the Backers' design, but also to falsely inscribe his name on
their pianos' nameboards. (27) This probably accounts for the 'fake’

Backers instrument, already mentioned, to be found at Fenton House,
London.

A further possible reason for Backers' unwillingness to take steps
to halt Stodart's copying and selling what might have been Backers' own
ldeas was a matter of ill health: at the time that Stodart applied for
letters patent on the 21st November 1777, Backers was terminally ill

with consumption: he had only a further six weeks to live. The timing of
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Stodart's patent application may well have been calculated deliberately.

Backers left no obvious successors to his business. In his will,
(28) he made no provision for the continuation of grand pianoc making in
Jermyn Street, although his business appeared to be thriving and the
workshop well-stocked with piano parts and materials. Neither Broadwood
nor Stodart are mentioned in the text of the will. It 1s likely that the
business. with its tools, designs and materials, was offered for sale
by the executor. By far the most 1likely individual to have made a
purchase of the whole was Robert Stodart. During the period 1778 until
the mid 1780s, Stodart appeared to have been the only producer of grand
pianos in England; and as such he was, in a sense, Backers' successor,
being the solitary representative of continuity in grand pianoc manufacture.
It is hard to believe that he was not utilising a large part of the
manufacturing equipment and piano components which had once been at

Jermyn Street.

The measure of Stodart's business success may be judged from the
fact that he permanently retired from work after thirteen years activity.
In 1789, at the age of about forty-one, he was able to purchase at
auction a country sporting estate 1in Peeblesshire and return to his
native land. The estate, at Kailzie near Traquair, cost Stodart just
over eleven thousand pounds. William Chambers, in his 'History of
Peeblesshire' (29) stated that members of the local gentry were 'not
accustomed to seeing men of mechanical professions becoming landed
proprietors.' Stodart handed over his London business to his two
nephews, William and Matthew, and from 1792 until his death (many years
later in 1831 at the age of about eighty three) Stodart was able to live

comfortably on an annuity of &200 per year provided by his London

piano-making interests.

It was Robert Stodart's great financial success as a constructor of
grand pilanos which prompted John Broadwood to take the decision to
emulate Stodart and embark on grand manufacture as well.(30) This

occurred in the mid 1/80s, some eight to ten years after Stodart had
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built his first instrument. The earliest-surviving examples of Broadwood's

grand handiwork are examined in detail in the following chapter.
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CHAPTER 2:

THE EARLIEST BROADWOOD GRANDS, 1785-1805

John Broadwood's 'late' start in grand manufacture, when compared
with Backers and Stodart, is easy to account for. On the 2nd January
1769, Broadwood married Barbara Shudi, the youngest daughter of his
employer, Burkat Shudi. Shortly after the wedding, plans were made for
Broadwood to succeed to the famous Shudi harpsichord-making business,
well-established in Great Pulteney Street, Soho; and in the same month
that Backers was advertising his first ‘original fortepiano' 1in the
'Public Advertiser' (March 1771, see chapter 1), Broadwood was signing
an agreement with his father-in-law concerning the continuity of
harpsichord manufacture in Great Pulteney Street. (1) At this date,
therefore, Broadwood would have been preoccupied in getting to grips
with his new administrative role as Shudi's successor, and would not

have had the time or energy to consider piano manufacture.

During the 1770s and 80s, the annual output of Shudi/Broadwood
harpsichords was actually increasing rather than diminishing, 1in spite
of the arrival of the square and grand piano in London and the competition

for sales which this event must have brought about. Looking back to the
three decades, 1740 to 1770, Shudi's business had produced little more
than one harpsichord per month, each instrument finished by Shudi
himself. Under John Broadwood's ambitious direction, from 1771, output
doubled to around two per month; and this 1level of production was
maintained throughout the 1780s.(2) This expansion would also have made

demands on Broadwood's available time and energy, and would have helped

to distract him from thoughts of grand piano making.

Burkat Shudi's activities, and details of his surviving instruments,
have been well documented. (3) He was a German-speaking native of
Switzerland who had settled in London many years earlier, in 1718. He

had become internationally famous as a builder of harpsichords
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by the mid eighteenth century; and Broadwood was lucky encugh to have
been able to 'prove his worth' to his master: as a fine craftsman, as a
dependable employee, as a suitable husband for Barbara Shudi, and as a
capable man of business worthy to succeed the elderly Burkat. At the
time of the wedding, John Broadwood was thirty-six, and his wife
Barbara, twenty. Broadwood had been in the employ of Shudi since 1761,
shortly after he had arrived in London as a humble journeyman joiner
from Oldhamstocks, Berwickshire, Scotland. In 1769, at the time of his

marriage to Barbara, he was in all probability Shudi's foreman.

We do not know to what extent John Broadwood was a 'finisher' of
harpsichords, the work usually undertaken by the 'master' harpsichord
builder. When he first commenced work for Shudi, and throughout most of
the 1760s, his role within the business appeared to be that of a maker
of wooden parts: soundboards, bridges, structural framework, and
casework, the kind of work we would expect to be undertaken by a skilled
joiner.(4) Nevertheless, by the early 1770s Broadwood had learnt how to
tune and restring, and part of his work after he took over the Shudi
concern from his father-in-law included visits to 'out of town' locations
such as Beckenham (Kent) and Wimbledon (Surrey) in order to tune and
service harpsichords there. (5) However, as time went on, Broadwood must
have become less and less a bench worker, and more and more an office
administrator. It is possible that the work of 'harpsichord finisher'
was undertaken by his brother-in-law, Burkat Shudi the younger (born
1737), a shadowy figure within the firm who nevertheless remained a
junior partner of Broadwood until the early 1790s. All of the surviving
harpsichords made in the Great Pulteney Street workshops between the
early 1770s and early 1790s (except one, dated 1793) bear the inscription

'Shudi and Broadwood', suggesting that Burkat Shudi the younger was

involved in their manufacture. In contrast, all the surviving early

pianos of Broadwood, whether grand or square, bear only the Broadwood
name (the exceptions being two surviving very early squares, both dated
1780, labelled 'Shudi and Broadwood'). (6) This evidence suggests that
the younger Shudi, whilst remaining in partnership with Broadwood to

manufacture harpsichords, had very little interest in pianocs.




It is possible that the elderly Shudi objected to his son-in-
law becoming involved with the early development of the piano; he may
not have liked the sound of the earliest squares, and certainly he would
have been severely critical of the shoddy workmanship found in Zumpe's
instruments. It is perhaps no coincidence, therefore, that John Broadwood's
first pianos date from after Shudi's death (August 1773). In fact,
Broadwood did not go into reqular piano production until after the year
1780, although he had been tuning and repairing pianos since the early
1770s.(7) Instead of building grands in the manner of Backers or his own
former employee, Stodart, Broadwood first chose to manufacture square
pianos, emulating Zumpe and the other German builders locally resident
in Soho. The manufacture of squares took considerably less space than
grands, and certainly at this period, because of the expansion of
harpsichord production, space was becoming something of a problem at the
Pulteney Street premises. Square piano making was considerably less
complicated than grand making, and the success of the Soho Germans had
shown Broadwood that squares were a 'safe bet' as far as sales were
concerned. The market for grands, because of their comparatively high
cost, appeared to be much more limited, and therefore grand making could
seem to be a risky business. In addition, it is probable that parts for
squares could be more easily obtained from among the group of German
craftsmen living in Soho, whereas the much more specialised grand parts
may have been difficult to find. In fact, it might have been the simple
matter of his inability to procure the services of a 'grand action
maker' which prevented Broadwood from manufacturing grands during the

1770s, even if he had a strong wish to do so.

However, the chief reason for Broadwood's reluctance to commence
grand manufacture appeared to have been the fact that the grand competed
directly with the harpsichord for orders. John Broadwood must have felt
that he would be damaging his and his junior partner's well-
established harpsichord production if he commenced the building of
grands. The much cheaper little square pianos were made for a different
market. We must always bear in mind the probable influence and opinions

of Broadwood's junior partner, Burkat Shudi the younger, who (having

been taught harpsichord finishing and voicing by his late father) might
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have been determined to maintain Shudi/Broadwood harpsichord production
throughout the 177/0s and 80s and who might have seen grand piano

production as the most serious threat to harpsichord sales.

Whatever the circumstances, Broadwood's square piano-making venture
eventually became remarkably successful, in terms of volume of production
and profits, without damaging harpsichord sales. During the first few
years of production (from around 1780), output was approximately one
square piano per week. During the period 1785 to 1790, production
increased to roughly three per week; but then there was a dramatic
upturn between 1790 and 1795, when the Great Pulteney Street workshop's
production reached the remarkable figure of eight squares per week. By
the end of the year 1/95, an impressive total of 3,000 square instruments
had been made by the firm. (B) One of the main reasons for this success
(apart from Broadwood's ambition and organising capabilities) lay in the
fact that Broadwood himself had introduced a number of significant
improvements to the design of the square. The type of square which
became available immediately after his patent of 1783 (7) contained the
'brass underdamper' action (which was far superior to the mechanism used
by the Soho Germans), had a much better quality of bass register (full
and more resonant), and had considerably—improved tuning stability - as
a result of the repositioning of the tuning pins to the back of the
interior of the case. Broadwood's squares from the early 1780s were

probably the best obtainable in London; they were certainly competitively

priced; their casework was unpretentious, simple and cheap to manufacture.

Even cheaper and more puritan-looking models were made, without pedal.

(1)

John Broadwood had become a mass-producer of keyboard instruments.
It is remarkable that such a high output had been achieved by the toil
of hand labour in modestly-sized work premises; but even at this early
date, Broadwood must have used the subdivision of labour in order to
speed up production and lower manufacturing costs. A major subdivision
of labour had existed throughout the period that Burkat Shudi the elder

was manufacturing (into two main trades, harpsichord 'builder' and

harpsichord 'finisher'). Under Broadwood, this subdivision was further
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increased: the firm now employed key makers, jack makers, action part
makers, case makers, polishers, tuners and finishers. When the thirteen-
year-old James Shudi Broadwood (John's eldest son) joined the business
in 1785, he was given the surprisingly responsible job of 'ordering
clerk.' He must have been kept busy ensuring that the firm had sufficient
timber, veneer, lacquer, glue, ivory, music wire, tuning pins, screws
and nails etc to maintain its monthly production at that date of twelve
or so squares and two harpsichords. It was to be a further ten years

before James was taken into partnership and the firm renamed 'John
Broadwood and Son.' (1%)

Before John Broadwood could commence the manufacture of grands in a
serious way, he needed to find further manufacturing space, Additional
workspace had also become a necessity in order to cope with the growing
output of squares; and so on the 1st July 1785 he purchased the lease of
premises occupied by a certain Job Jones, a timber merchant, in Bridle
Lane, the 'back lane' or service street which ran parallel with Great
Pulteney OStreet. These new premises, described as ‘'workshops and
buildings adjoining northward to a messuage on the east side of Bridle
Lane'(12) were conveniently sited very close to Broadwood's existing
workshop. Then in 1787, the Broadwood family, who had been using the
front part of the premises in Pulteney Street as a dwelling house, moved
out, enabling further expansion of workshop space. This removal coincided
with the creation of even more workspace in the attics of the house: the
roof had been heightened by 1787, and new windows inserted. The carrying
of half-built pianos and harpsichords up and down stairs within the old

Shudi home at this period must have been tedious and exhausting.

Broadwood's grand production began early in the year 1785, more or
less coincidental with the large expansion of manufacturing premises.
According to Michael Cole, who has carefully examined the company's
journals of that period, the first grand piano was sold on the 12th
January 1785 to a certain 'Mr Tyler' of Bath, for the sum of 46 quineas.
(13) In the first two years of grand production, the firm was able to

achieve an output of at least one grand piano per week, which suggests

that around ten employees of Broadwood were engaged in grand manufacture
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alone. By the end of 1792, after seven years of production, over 450
Broadwood grands had been constructed, giving a very consistent average

weekly output (assuming 50 working weeks in the year) over the seven-year

period, of one grand‘piano.

There was anupsurge 1n the numbers of grands manufactured during the
two years 1793 and 1794: production rose to almost three per week, a
level maintained until the end of the century. Between 1800 and the end

of the year 1805, there was a further increase in grand output to about
five instruments per working week.

The grand pianos produced by Broadwood during the twenty-year period
1785-1805 may be conveniently divided into four distinct types:

1. The earliest kind of Broadwood grand, five-octave models, compass

F to Fy, (in musical terminolgy, FF to f3) with single bridge, manufactured
between 1785 and 1788.

2. Five-octave models, compass also FF to f3, but with divided

bridge, (having a separate bass bridge for the brass bass strings)
constructed from 1788 until 1796.

5. Five-and-a-half octave models, compass FF to c4, with divided
bridge, 1in regular production from 1792 through to 1808, and then

continuing to be made, but in a much more limited way, until around the
year 1812.

4. Six octave models, compass either CC to c4, or FF to f4, the

earliest surviving dating from 1796, but made in very limited numbers

before 1805. (Only six Broadwood grands with a six-octave compass

survive from the period 1796-1805. This compares with over sixty

surviving instruments from the same period with the much more customary

five-and-a-half octave compass). However, from the vyear 1810, the

six-octave compass became standard on all Broadwood grands.




The Earliest Surviving Broadwood grand, number 69, dated 1787/.

The earliest surviving grand piano by John Broadwood is in private
ownership in Buckinghamshire. Its nameboard is dated 1787, and marked on
both the music desk and the lid is the serial number '69'. The instrument
has a five-octave compass, F to F, as we would expect at this period,
and a single, undivided bridge. Unlike the only surviving Backers grand,
the stringing is tricord (three per note) rather than bicord. Broadwood's
single lever action is not only a direct copy of the kind of action
which had been used by Backers and then Stodart since 1771: it is also
the only kind of grand action which was to be found on Broadwood grands
during a hundred-and-ten-year period from the instrument which bore

serial number 1, (circa 1785), until around the year 1895.

All the notes of the 1787 grand are damped, the pearwood dampers
themselves being strongly reminiscent, 1in dimension, of harpsichord
jacks. It is obvious that by 1787, the craftsman whose customary job it
was to make pearwood harpsichord jacks for Shudi and Broadwood now had
to turn his attention to making an almost identical item, the piano
damper stem. The casework of grand number 69 1is made from Spanish
mahogany, the rim being veneered on an oak core, whilst the lid, trestle
stand, music desk, damper rail and propstick, are all constructed from
solid mahogany. Three simple oval brass handles, two on the bentside and
one on the treble cheek, function as lid catches. The instrument sits on
a four-legged trestle stand, attached to which are two large wooden

pedals: right: sustaining (damper lift); and left: una corda (keyboard
shift).

There are only five -known Broadwood grands having the five-octave
compass with single mainbridge (numbers 69, 141, 208, 258 and 274), all
made before 1790. (14) Nevertheless, most of the features described in
the previous paragraph, found on the 1787 model, are also to be found on
the vast majority of Broadwood grands made between 1785 and 1805. The
only significant differences from grand to grand during this manufacturing

period concern keyboard compass: as we have just noted, grands manufactured

by the firm between 1785 - 1805 may have a five, a five-and-a-half, or a
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six-octave compass. A major change to the appearance of Broadwood grands
did not take place until circa 1805, when four hefty turned legs began

to be used on the six-octave models in place of the trestle stand.

When grand piano number 69 was first examined for its present owner,

the keyboard/action unit was withdrawn from the instrument, and decades

of dirt, dust and cobwebs carefully removed from it. After the cleaning
had taken place, the signature 'Alex Finlason' [sic] could be clearly
seen, 1nked on the front right-hand-side of the action. This individual,
probably Broadwood's first grand action maker, was in fact an ancestor
of the writer of this dissertation. He was a Scottish highlander,
Alexander Finlayson, who came from the village of Redcastle, near
Inverness in Ross-shire, and who had settled in London during the second
half of the eighteenth century. It is not known how he found work in the
Broadwood workshop in Pulteney Street, nor how he learnt the extremely

specialised skill of grand action making. However, his employment by the
firm must have been related to the fact that he was Scottish: John
Broadwood at this period was in the habit of providing employment for
fellow Scots residing in London. In the late 1790s, Alexander Finlayson
was joined at Broadwood's by his kinsman, Finlay Finlayson; and Finlay's
son, another Alexander Finlayson (1788-1865), almost certainly an action
and keyboard masker as well, became one of the company's foremen. This

second Alexander Finlayson was succeeded at Broadwood's by his three

sons John Ffinlay Finlayson, (company clerk) Alexander and William

Finlayson (both piano tuners); by a son-in-law, Edward Laurence (1808-

1885) a piano case maker; and by four grandsons: Alexander Laurence,
Alfred Marlborough Laurence, a second John Finlay Finlayson, and a
fourth Alexander Finlayson (all piano tuners). This particular family
working-connection with Broadwood lasted for the remarkably long span of

at least one hundred and fifteen years, and is traceable back to the
earliest surviving Broadwood grand of 1787.

String speaking lengths

It is interesting to compare the string speaking lengths found in

29




the 1787 Broadwood model with the lengths of strings found in a Kirkman
harpsichord of 1755 (in the Russell Collection, Edinburgh) and in the
only -surviving Backers grand of 1772, also in the Russell Collection.
They are shown as figure 2/1. At first glance, it would appear that the
only thing which the three sets of string lengths have in common is that
they more or less double in length at the octave, a common practice
found on most makes of harpsichord and early grand. However, it is often
a puzzle to discover how keyboard instrument makers arrived at their
particular choice of string lengths. In the case of Backers, it 1is very
clear to see from Figure 2/1 that he took as a basis for his new piano
measurements the already-existing lengths found in a Kirkman, but

applied the 1lengths to notes one fourth below those found in the

harpsichord. Backers had quickly learnt, by trial and experiment, that
the treble strings of the harpsichord were too long, thin and weak to
respond well to hammer blows; his grands therefore employ a considerably
shorter scale design than a harpsichord, but neverthess one based on
measurements which were apparently derived from those he found 1in an
existing Kirkman. The arrowed lines in figure 2/1 show the links to the
1755 Kirkman. Broadwood's and Backers's grands' shorter scales also
utilise thicker stringing than a harpsichord in order that the wires
should have sufficient rigidity to withstand the hammer blows. At the

same time, the shorter, thicker piano strings emit a more powerful tone

than harpsichord strings.

The Broadwood of 1787 has remarkably similar string lengths to the

1772 Backers in its top half octave, but then from below ¢3 the Broadwood's

strings become consistently longer: they are between 5% and 7% longer
than Backers'. However, in the low bass - the bottom half octave -
the Backers strings are in fact longer than those of Broadwood. Both
grands are strung, like the harpsichord, mainly with iron wire. In their
lowest sixteen notes they are strung in brass instead of iron, a custom
derived directly from harpsichord maker's practice. This brass stringing
was to cause a number of headaches for John Broadwood in his early days
of grand manufacture, as we shall shortly see, and ultimately led to his

introduction of the divided bridge some three years after he had

commenced grand building.
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Fig 2/1 :

SHOWING SPEAKING LENGTHS (in centimetres) OF:

KIRKMAN HARPSICHORD 1755 ('Long® 8'),

THE ONLY-SURVIVING BACKERS GRAND, 1772 (serial number 21),

AND THE EARLIEST-SURVIVING BROADWOOD GRAND, 1787 (serial number 69)

Also showing pluck and strike proportions for notes 'c¢' and 'f' (in

brackets)
Note Kirkman 1755 Backers 1772 Broadwood 1787
(Pluck) (Strike) (Strike)

f3 highest  13.20.(2.75) 10.50 (9.13) 10.30 (10.30)
e 14.00 11.10 10.80

di# 14.70 11.50 11.30

d 15.60 12.00 x—————————>12.00

cit 16.40 12.70 12.80

c3 17.20\43.13) '13.30 (11.08) ¢&——> 13.50 (7.94)
b 18.30 14.20

aft 19.30 15.10

a 20.40 16.00

gt 21.60 16.90

g 22.90 17.90

fi 24.30 19.00

f 25.70 (13.45) 20.10 (8.74)
e 27.30 21.40

di# 28.90 22.60

d 30.60 24.00

c# 22.45 25.50

c2 34.25 (14.00) 27.00 (8.71)
b 36.40 27 .45 28.70

aif 38.60 29.10 30.40

a 41.05 30.75 32.20

gif 43.70 32.50 34.00

g 46.20 34.40 36.00

fit 49.10 36.45 38.20

f 52.10 (5.85) 38.65 (13.33) 40.50 (9.20)
e 55.20 40.95 43.00




dif

c#

AAZ
AA
GG
GG
FF#
FF

middle c

Kirkman 1755
58.40

61.70

65.20
69.00,(6.76)
72.70

76.50

80.40

84.50

89.80

93.10

97.10 (8.30)
102.00

106.40

110.80

115.00
119.30 (9.12)
123.50

127.80

132.0

137.8
139.4
143.00
146.50 (9.64)
150.00
153.30
156.90
160.20
163.50 (9.73)
166.80
169.90

173.00
175.50
177.60

179.10 (9.63)

Backers 1772

45.50
46 .05
48.80

51.80 (12.20)

24.75
58.15

61.50
65.50
69.15
73.40

77.55 (11.24)

82.15
86.90
21.65
96.50

101.40 (11.00)

106.40
111.45
116.50
121.30
126.55
131.40

136.45 (10.54)

141.35

146.25
151.45
156.30

161.35 (10.28)

165.85
168.80
170.25
175.00
173.25

Broadwood 1787

45.60
48.20
51.20

54.20 (10.03)

57.40
61.00
65.10
69.00
73.50
78.10

82.90 (10.23)

88.00
95.10
98.10
105.30

108.50 (10.64)

115.60
118.80

123.80
129.00
154.00
138.90

143,80 (10.90)

148.80
153.30
157.20
160.00

162.40 (10.48)

164.10
165.60
167.00
168.10
169.10
162.90

170.20 (9.25)
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Strike Paoints and Plucking Points

The ‘'strike' and 'plucking' points of the three instruments may now
be compared. They are also shown in figure 2/1. In its high treble, the
Kirkman's strings are plucked at roughly one-half their length in order
to achieve sufficient uplift of the string by the plectra, and therefore
sufficient power. Piano hammers striking at this same point would
produce a weak, dull and uninteresting sound. Backers had realised that
he needed his treble hammers to strike much closer to the 'nut' (front)
bridge than a harpsichord plectrum usually plucked, and in his piano of
1772 one ninth is established as the strike proportion for the highest
notes. However, for most of the instrument's compass, the strike points
are even closer to the nut bridge, hovering between one fourteenth and

one eleventh, giving his instrument a characteristic clear, thin, but
somewhat nasal tonal quality.

Broadwood had a different approach: he arranged his hammer strike
line so that the strings are struck at about one tenth of their lengths
in the high treble. Within an octave downwards, his hammers begin to
strike at the eighth, considerably further along the strings than
Backers; and then a strike of between one eighth and one ninth is
maintained for the top two octaves. Such a strike proportion helps to
give Broadwood's instrument a fuller and more rounded tone in its mid
treble than Backers'. The middle register of the 1787 Broadwood has its
hammers striking at around one tenth of each string's length. In their
lower registers, all three instruments have a strike or plucking point
close to the ninth. It could be arqued that the establishment of the
ninth as one of the most used strike measurements in this and 1later
Broadwood grands is derived directly from one of the customary positions

of the harpsichord jack, which also has contact with the strings in the
region of one ninth for the lowest two octaves.

What is very clear from an examination of both the 1772 Backers and
the 1787 Broadwood is that the strike proportion is not very reqular,

not at all predictable, and not very scientifically worked out: it

changes from note to note in what appears to be a random way. This
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suggests a level of carelessness on the part of the London grand piano
makers at this date. It is highly likely that they did not bother to
calculate mathematically the exact hammer-strike position, but instead
'used their ears' to determine what seemed to them to be the best places
for the hammer heads to strike. This contrasts very strongly with the
early nineteenth-century Paris built grands of Erard (such as the 5i-
octave model of 1803 supplied to Beethoven), in which the exact strike
position for each hammer in the piano is very precisely mathematically
calculated in order to give a graduated strike from one ninth in the

bass to one twenty-first in the top treble. (15)

Broadwood's Divided Bridge of 1788

One of the shortcomings of the earliest Broadwood grands - those
models with the single, undivided bridge - is the unfortunate tendency
of the thinnest brass wires, which serve the notes in the tenor section
of the piano, to break rather too readily, either during a tuning
pitch-raise, or as a result of any natural changes in room temperature
and humidity which might cause the brass wires to be stretched 'sharpwards.'
This same problem may also exist in a harpsichord, but it is less
serious, as the brass tenor wires in this instrument are strung at a
lower tension than in a piano. The chief problem in the single-bridge
early grand is that two 'dissimilar metals' are obliged to share the

same bridge. Eighteenth-century iron music wire, which may be 20% to 30%

stronger than eighteenth century brass wire,(16) obviously has a higher
breaking point. To gain the best possible tone from iron, string lengths
were chosen so as to ensure that the iron wire was drawn up to some
60%-80% of its breaking tension when the correct pitch had been tuned.
However, if an iron wire tensed at more than 70% of its breaking strain
was replaced with a brass wire of exactly the same length and thickness,
then this same brass wire was likely to break. On the single bridge
grand piano of the type that Broadwood began to produce in 1785, the
string lengths had to be calculated so that the lowest iron wires were

considerably under-tensed, and the highest brass wires dangerously

over-tensed, in order that they could share the same mainbridge. The end




result is inferior tone quality in the longest iron strings, then a
noticeable ‘bump' or tonal change in the transition from iron to brass
stringing, (the iron sounding dull, the brass sounding stronger and

more sustained). These faults go hand-in-hand with the worrying tendency
of the thinnest brass strings to break far toc readily.

John Broadwood must have become increasingly irritated by the
repeated requests from his customers for replacement brass piano
strings. He may have been forced to overstock with brass wire, and he
might have been losing money as a result of having to supply numerous
'spares' free of charge. Brass wire, drawn by hand, was certainly not
cheap to manufacture in the eighteenth century: sufficient brass wire
required to string just the bass section of a grand piano cost around
three shillings, the equivalent of the cost of a few days' labour. (17)
In 1788, three years after commencing grand manufacture, Broadwood
called upon the advice of Dr Edward Whitaker Gray (1748-1806) who was in
fact a botanist, and by profession 'Keeper of the Department of Natural
History and Antiquities in the British Museum'. (18) Gray was a friend
of Broadwood, and a probable customer as well, who must have had a
scientific interest 1in piano string tensions. According to James Shudi

Broadwood, commenting fifty years later in 1838, his father John
Broadwood

' - - obtained the assistance, amongst others, of Cavallo (well

known by his Treatise on Acoustics and other works), who calculated from
the monochord, the length and due tensions of the strings, a paper on
which he read to the Royal Society - and the valuable services of Dr
Gray, late of the British Museum, who, by his experiments, established
the due portions in the gravity and vibration of the brass and steel

strings, and thereby led to the division of the bridges on the sounding
boards of Grand Pianos. (17)

Gray's solution, the divided bridge of 1788, was soon incorporated

into every new Broadwood grand, and (as Broadwood did not take the
trouble to patent the idea) was later copied by every other English

grand maker. The divided bridge caused the highest brass strings to have
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shorter lengths than the lowest iron strings, thereby largely eliminating
the serious problem which had existed on the single bridge models.
Although it was the problem of frequent brass wire breakages which
appeared to have been the prime motivation for the introduction of the
divided bridge, it was discovered, to the delight of those listening to
the earliest examples of Gray's innovation, thaf there was a remarkable
improvement 1in the quality of bass register tone as a result of the use
of two bridges instead of one. The single, ‘coathanger-shaped' curved
bridge of the type found in the bass section of harpsichords and the
earliest grands is the strongest and most rigid ‘'bar' attached to the
soundboard of these instruments; and so it has a strong 'clamping'
effect on the small-sized soundboard found in the tail of these models.
As a result, the free movement or ‘'compliance' of the board is severely
restricted in this area, and consequently the depth of tone quality of
the bass suffers, being rather thin and lacking in volume. The substitution
of one bridge with two bridges causes a gap to be formed on the soundboard
at the point where the two bridges meet. This gap or ‘'incision' certainly
allows the soundboard to move more freely under the bass strings, with

very noticeable improvement in bass tone.

Once the divided bridge had been introduced, there was never a
return to the single bridge. The divided bridge is found on all types of
Broadwood grand made throughout the nineteenth century. From the early
1820s, copper-wound iron strings began to replace brass strings on the
bass bridge (for example, the lowest six notes of the 1823 model shown
in chart 2/2 have copper-wound strings); and by the mid century brass

strings had been phased out altogether and replaced with copper-wound

steel strings, either one per note for the lowest bass, or two per note

for the tenor section. The brass wire had always been unsatisfactory
from the point of view of strength: in spite of the divided bridge,
breakages continued occasionally and could be troublesome. The Broadwood

company must have been pleased to have been able to eliminate brass

stringing altogether by the mid nineteenth century.

John Broadwood's divided bridge of 1788 is perhaps his most notable

contribution to the evolution of the grand. Its great success in helping
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to improve the tonal qualities of the grand's bass register may be
judged by the fact that the idea was ultimately adopted by every other
grand maker throughout Europe; the principle was extended to square and
upright pianos as well; and of course, it was the existence of the
separate, self-contained bass bridge which many years later resulted in
overstringing, introduced by Steinway in 1859, in which a higher,
separate bass bridge, repositioned behind the mainbridge, enables the

bass strings to cross diagonally above the other strings in the pianoc.(20)

String Lengths, 1787-1805

Figure 2/2 shows the string lengths found in various examples of
Broadwood grand manufactured between 1787 and 1806. In the same figure,
these lengths are compared with those found in a grand of somewhat later
date, bearing serial number 9356 and made in the year 1823. The earliest
example shown, the grand of 1787 previously discussed (serial number
69), is the only one of the seven to have the single bridge; and it will
be seen how its iron tenor strings are shorter - and highest brass
strings longer - than those found in five of the other six models. After
the introduction of the divided bridge, the end of the long treble
bridge usually occurred at tenor note 'A', of speaking length around
130cm (4'34"). This particular measurement for the longest mainbridge
string occurs with remarkable consistency throughout most of the samples
illustrated, and was chosen because it was the longest feasible length
for this string within the case size being made at this period. It will
be seen in the examples from 1796 to 1823 that in every case, the first

brass tenor string on the separate bass bridge is always shorter than

the last iron string on the mainbridge, usually by some 18%.

At first glance, it is quite hard to see, from the seven examples

shown in figure 2/2, a level of continuity in Broadwood scale design

throughout the period. Each instrument appears to have 1ts own scale
pattern, and, frustratingly, there are no two pianos having identical

scales. The existence of such a wide range of slightly varying patterns

makes it difficult to neatly cateqorise the different scales found.
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Fig 2/2

STRING SPEAKING LENGTHS FOUND IN SEVEN BROADWOOD GRANDS, 1787-1823

(All measurements in centimetres)

Date 1787 1796 1801 1802 1805 1806 1825

Serial No:(69) (1286) (2204) (2443) (Ringve) (3451) (9356)
f4 5.4 5.8
e 5.65 6.1
d# 5.9 6.4
d 6.15 6.6
cif 6.5 6.9
c4 8.1 7.6 7.1 6.8 7.5 7.25
b 8.4 7.75 7.4 7.2 1.7 7.55
aif 8.7 8.15 7.7 7.55 7.9 7.9
a 9.2 8.45 8.0 8.1 8.3 8.35
gif 9.6 8.75 8.4 8.55 8.6 8.9
g 10.0 9.15 8.8 9.05 9.0 9.35
i 10.6 9.75 9.3 9.55 9.4 9.85
f3 10.3 11.2 10.25 9.8 10.05 9.9 10.35
e 10.8 11.9 10.9 10.4 10.6 10.4 11.0
dif 11.3 12.5 1.5 11.0 11.35 10.9 11.60
d 12.0 13.3 12.2 1.7 12.0 11.6 12.25
cif 12.8 14.0 12.85 12.4 12.85 12.2 13.15
c3 13.5 14.8 13.65 13.2 15.15 13.1 13.9
b 14.2 15.8 14.45 14.0 14.5 13.9 14.65
aif 15.1 16.7 15.25 14.9 15.5 14.8 15.55
a 16.0 17.6 16.15 15.8 16.5 15.6 16.45
gif 16.9 18.9 17 .2 16.8 17.65 16.6 17.45
q 17.9 19.9 18.2 17.9 18.75 17.6 18.5
i 19.0 20.8 19.3 18.9 19.9 18.7 19.6
f 20.1 21.9 20.4  20.1 21.1 20.0 21.1
e 21.4 23.1 21.7 21.4 22.65 21.2 22.25
di 22.6 24.5 23.0 22.7 24.1 22.5 23 .45
d 24,0 25.9 24.25 24.1 25.5 23.9 24.9
cif 25.5 27 .2 25.85 25.6 27.15  25.4 26.3




Fig2/2 1787 1796 1801 1802 1805 1806 1823
c2 27.0 28.6 27.2  27.2 28.85 27.0 27.85
b 28.7 30.1 28.9  28.9 30.75 28.7 29 .45
ait 30.4 31.9 30.4  30.6 32.5  30.4 31.25
a 32.2 33.8 32.45 32.4 34.6  32.3 33.05
gt 34.0 35.8 34.45  34.4 36,65 34.3 35.55
g 36.0 37.9 36.55 36.5 38.85 36.4 37.6
fi 38.2 40.0 38.65 38.8 41.15 38.6 39.7
f 40.5 42 .4 40.95  41.1 43.15 40.9 42 .1
e 43.0 44.9 43.35 43.6 45.85 43.2 44,6
dit 45.6 47.5 46.05 46.3 48.4  45.7 47.15
d 48.2 50.4 48.7  49.0 51.25 48.3 49.95
c# 51.2 53.4 51.55 51.9 54.15 51.2 52.7
ct 54.2 56.3 54.45 55.0 55.95 54.2 55.1
b 57 .4 59.4 57.95 58.3 60.15 57.6 58.8
aft 61.0 63.2 61.1  61.7 63.2  61.0 62.1
a 65.1 66.6 64.8  65.5 66.7  64.6 65 .65
g 69.0 70.7 68.9  69.5 70.1  68.5 69.3
g 73.5 74.8 72.85 73.5 73.8  72.6 73.15
fi 78.1 78.9 77.2  78.0 77.55 76.8 78.55
f 82.9 83.5 81.85 82.7 81.15 81.4 83.0
e 88.0 88.2 86.4  B87.4 85.5  86.3 88.15
dit 93.1 93.4 91.6  92.7 89.55 91.4 93.6
d 98.1 98.9 97.25 98.1 93.7  96.7 99.05
c#  103.3 104.4  103.85 103.8  b82.05 102.6  104.95
c 108.5 110.8  109.6 110.0 88.15 109.1  111.0
B 113.6 117.3  116.55 116.8 93.85 116.0  117.45
A#  118.8 124.0  123.5 123.8 99.25 123.1  124.2
A 123.8 130.0  130.65 131.2 [105.0 130.5  131.0
G# b 129.0  b108.2 b107.75 b109.0  |{110.55 b107.6 b109.2
G 134.0 113.8  {114.05 [114.4 [116.0 [114.0 |114.65
F# |138.9 120.2 |120.8 {119.9  [121.55 |120.4 {119.9
F 143.8 126.2  [126.95 |125.5  |126.95 [126.7  [125.45
E 148.8 132.2  |133.2 [131.0 [132.25 |132.9  |130.65
D# }153.3 138.2  |139.25 |136.8  |137.75 }138.7  }137.85

(1)




Fig2/2

Ci#

BB
AA
AA
GG
GG
FF#
FF
EE
DD#
DD

CC#
CCC

Key:

b
L

1787

157.2
160.0
162.4
164.1
165.6
167.0
168.1
169.1
169.9
170.2

H

1796

144 .2
149.8
155.4
160.7
165 .2
168.7
170.6
172 .1
173 .1
173.9

1801

145.0
150.5
155.4
159.55
165.15
166.2
168.65
170.45
171.8
172.95

1802

142.4
147.9
153.5
158.8
165.8
168.8
173.8
178.5
182.5
186.0
188.8
191.1
192.7
194.1
195.2

commencement of brass wire

commencement of wound strings

1805

142 .65
147 .35
151.75
155.7

158.85
161.5

163.45
164.9

166.25
167 .25

1787: Measurements by Michael Latcham (Holland)
1796/1806: Measurements by John Watson (USA)

1802: Measurements by David Hunt (UK)
1801/1805/1823: Measurements by Alastair Laurence

1806

144 .4
149.9
155.1
159.4
165.0
165.9
168.1
169.8
171.2
172.5

1825

142.75
147.9
153.05
158.15
165.2
168.15
172.75
1775
181.0

wl184.1

186.4
188.2

189.55
190.7
191.4




This fact suggests that this period in the company's grand evolution was
one involving many small design changes and many experiments with
differing string lengths. In spite of this, we are able to detect three
broadly different scale designs in operation: first of all, the instruments

of 1787, 1801, 1802, and 1806 have similar though not identical scales.

Secondly, the model of 1796 has a rather different scale from the
others, with noticeably longer string lengths in its top three octaves;
and thirdly, the grand of 1805 found in the Ringve Museum, Trondheim,
Norway, (serial number missing) has a quite different scale design from
the others, having shorter strings in the treble, longer strings in the
middle of the keyboard compass, and considerably shorter iron strings 1in
the tenor; in addition, the 1805 Ringve model has a different change-over
point from its iron-strung mainbridge to brass-strung bass bridge (ci# to
c) when compared with the other divided-bridge instruments. It is likely

that the differences found on the Ringve instrument relate to the fact

that the compass of this particular piano, an unusual one for Broadwood,

spans from F down to F, (6 octaves) whereas most of the other instruments
of the similar date span from C down to F (53 octaves).

The string lengths of the 1823 grand are also included in figure 2/2

to show that there had been very little overall change in Broadwood's

grand scale design since 1787; the 1lengths in the 1823 model are

remarkably similar to those found in the 1787 piano. The chief difference
between the scale design of the two instruments concerns the thickness
of wire used, rather than any significant changes in string lengths. The
1787 piano is strung with wire diameters ranging between approximately

0.4mm and 0.7mm (music wire gauges '6' to '13'), whereas the 1823 model

is strung with wire diameters from around 0.6mm to 1.00mm (music wire
gauges '10' to '17'). The thicker wire and wider compass found in the
1823 model means that approximately 50% more stringing tension has to be
borne by the structure of this instrument when compared with the much
earlier model. This rise in tension explains the significant increase in
tonal volume when the sound of the 1823 piano is compared with that of

1787. (The increase in volume is also in part due to the heavier hammers
found in the 1823 model).
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Soundboards and Bridges

Figure 2/3a has two illustrations showing the layout of bridges and
the direction of socundboard grain found in two different types of early
Broadwood grand. The first illustration shows the features we would see
on one of the original five-octave models of 1787: a single bridge; and
the spruce planks which comprise the soundboard running parallel with
the straight spine at the bass side of the instrument. The second plan,
illustrating the layout of a six-octave model of 1805, shows the divided
bridge and the different method of laying the soundboard planks, now
orientated at a 10-degree angle to the spine. This curious new angle is
found only in the six octave models dating from the mid 1790s. All the
grands of five or five-and-a-half octave compass have a ‘'straight'
soundboard grain running parallel with the bass spine. After the
six-octave compass was established by Broadwood as 'standard' from 1810,
all grand soundboards made by the firm had this same 10-degree angle,
and the practice was continued through into the late 1820s. (However,
after 1827 and throughout the 1830s, there was a radical change 1in
Broadwood's thinking, the planks now crossing the width of the piano in
relatively short lengths, from left to right. This new conception in the
direction of soundboard plank-laying was, in theory at least, far from
ideal. It is not surprising to discover that the well-established

f . orientation was reintroduced in the early 1850s and was

maintained as a feature on all grands made by the firm until the mid
1920s). (21)

Broadwood grand soundboards are, like harpsichord soundboards, of
varying thickness depending on which part of the musical compass the
soundboard is serving. It 1s usually impossible to measure the precise
changes in thickness within a grand soundboard because the 'end grain'
of the spruce planks which comprise the board are hidden under the
wooden hitch pin rail; and of course changes in thickness of the
soundboard in the middle of its surface area cannot be ascertained
unless numerous small holes are drilled through it, obviously an

undesirable practice. However, in recent years two early Broadwood

grands in the Museum of Fine Arts, Boston, USA - a six-octave model of
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Figure 2/3a: Bridge layout and direction of soundboard grain found in two
early Broadwood grands: Left: a five-octave model of 1787; right: a six

octave model of 1305. In the six-octave example, the lowest iron string and
the highest brass string are shown.
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1796 and a five-anda-half octave model of 1804 - have had their
soundboards removed 1in order for extensive repairs to take place, and

their thicknesses were carefully measured by John Koster. (22)

The 1796 instrument has a board mainly of thickness 5.5mm (a little
under one quarter of an inch), but in the extreme treble the same board
is deliberately 'stiffened up', by slightly increasing its thickness to
6.6mm, presumably in order to help the tonal characteristiecs of the top
treble strings. The 1804 model's soundboard is more complex in its cross-
section, which is tapered: the spruce is only 3.5mm thick (slightly over
one eighthof an inch) under the bass bridge in the piano's tail; but
then this thickness is gradually increased until the board becomes 7mm

thick under the high treble strings. Broadwood had obviously discovered,

between the years 1796 and 1804, the tonal advantages to be gained by
installing a carefully-tapered board into a grand, the thinner planks
under the bass bridge helping to produce a more compliant board which
helps to produce a 'freer' and more 'boomy' tonal quality in the bass.
In contrast, the thickened-up bocard in the high treble is beneficial to

the brilliance and clarity of the grand's highest notes.

Figure 2/3Lshows the barring system of the ribs which lie under the
soundboard of the 1804 piano in the Museum of Fine Arts. (23) It is
interesting to see how the earliest grand piano makers, just like the
last harpsichord makers, were anxious not to have any of their ribs
crossing directly underneath the bridges which sit on the other side of
the board. The main function of the ribs is to 'stiffen up' the board,
to keep it level and rigid, and to help resist the down-pressure from
the strings; in the case of the harpsichord and early grand, the
triangular cluster of ribs in the bass corner of the board also functions
as a 'cut off', reducing the effective size of the soundboard and
helping to eliminate any unwanted intrusive ringing noises which may
occur when too large a board is employed and when the cloth dampers in

the action mechanism cannot adequately control the silencing of the
strings.

Figure 2/4— compares the distance between the mainbridge side and
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Figure 2/3b: Broadwood grand soundboard, serial number 3027, date 1804,
showing position of ribs and bridges. (Museum of Fine Arts, Boston, USA).
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Fig 2/4: A comparison of the distances between mainbridge side and
soundboard edge in English, French and Viennese grands, and an English

harpsichord. All measurements, in centimetres, taken from instruments in
the Finchcocks Collection, Goudhurst, Kent, 1998.

Top Next Next Next

Bridge
Note octave octave octave end
down down down

Harpsichord
Kirkmann 1756 9.5cm 9.5cm 10cm T1cm 11.5¢cm
Grand pianos
Broadwood 1792 7.5cm 8.5cm 9.5cm 10cm 11.5cm
Broadwood 1801 7.5 8 10 10 11
Erard 1801 7 7.5 8 8 8
Stodart 1802 6.5 7.5 10.5 1143 10
Broadwood 1823 7.5 9 11 12 15
Heilmann 1785 12.5 12.5 11 12 12
Lengerer 1793 10.5 10.5 9 10 10
Rosenberger ¢1800 12 12 12 10 9.5
Fritz ¢1815 12.5 1.5 12 11 10

Graf 1826 10 11 12 13 10




soundboard edge (at the bentside) in a number of instruments in the Finchcocks

Collection, Goudhurst, Kent, measured by the writer in 1998. It may be seen
that in general, the English grands (and a French grand of 1801) have their
bridges significantly closer to the edges of their respective soundboards than
Viennese instruments. Broadwood grands during the period 1792-1823 have
their bridges placed 7.5cm from the soundboard edge at the treble end. In
the mid treble of the 1792 and 1801 Broadwood models, the bridges lie
between 8 and 10cm from the soundboard's bentside edge; but in the 1823
model, the bridge line in this vicinity is deliberately planned to be a little
further away from the edge, between 11 and 12 cm. In comparison with the
Broadwood models, most of the Viennese grands have their bridges up to 5cm
further away from the bentside edge throughout their top two octaves. The
musical result of these differences is a brighter, 'tighter', more incisive
sound from the English grands, but with less ability on the part of the player

to achieve subtle gradations in tonal expression, because the bridges sit on
what are comparatively unyielding parts of the soundboard. The Viennese
bridges, sitting further away from their various bentsides, help to give a

freer, more singing (but generally less powerful) tonal quality. This treble
'freedom' in the Viennese models is enhanced by the

fact that their soundboards' edges are not tightly anchored to their head bars
(situated close to the hammer line) as in English grands, but are suspended
or ‘'floated' above the action mechanism. The Viennese soundboards are
altogether less rigid in their trebles than the equivalent English boards, and

this has quite a bit to do with the particular placement of the mainbridge.

In all the Broadwood grands from the period 1787-1805, the strings,

(after passing through the guide pins on the long mainbridge) are anchored at
their ends by attachment to stout brass pins inserted into what is known as

the hitch-pin rail, a curved beam of walnutwood which sits on top of the
soundboard at its bentside edge and which is secured to the inside of the rim
of the piano by glue and a multitude of screws. One of the structural
weaknesses of the early Broadwood grand concerns this hitch pin rail: under
the constant forward pull of the strings, it may be torn away from its
junction with the piano's rim, the screws and glue often proving inadequate
to resist the constant string tension. This particular problem is worse in the

treble part of the hitchrail, where a greater amount of forward pull from

47

[T P ToF (i), TR aup STR - NI VRTE | W ST Y ML SRR T © JLUPY A ZTT VRN XL T JTCRRE T [ . g M e



the strings is concentrated in a smaller area.

Any structural failure of the hitchrail in turn causes soundboard cracks
to appear, and of course greatly impairs the tuning stability of the instrument.
In addition, the hitch pins themselves may become loose in the wood, or
alternatively, break when too high a string tension is applied (for example, if
the instrument is restrung with wire of too great a thickness). This particular
problem was not finally resolved in Broadwood grands until the introduction
of the cast-iron hitch plate (with integral iron hitch pins) by James Shudi
Broadwood, patented in 1827. (24) The new cast-iron hitch plate of this date
replaced the troublesome walnutwood hitchpin rail with its unreliable brass
pins. For further details about the evolution of Broadwood's iron supporting

structures during the nineteenth century, see chapter &.

Another structural failing of the early Broadwood grand, and a 'design
fault’, is the system of iron 'arches' or struts used to span the gap through
which the hammers pass to strike the strings. These metal arches, originally
three in number, were first introduced by Backers and then later copied by
Stodart and Broadwood. Interestingly, -they are strongly reminiscent of the
wooden arches found in the hammer gap on Cristofori's instruments. Their
purpose is of course to resist the string tension; but although they prevent
the hammer gap from 'closing up', they are not sufficiently effective to
prevent the wooden structure of the instrument - the sides and the base -
from undergoing slow plastic deformation under load’, the unpleasant twisting

and distorting of the wooden casework as a result of the stringing tension.

In Broadwood's early five-octave models, the narrow keyboard compass
and generally lower string tensions means that the three metal arches, each
of some 3mm thickness, combined with the surrounding wooden case structure,
are normally sufficiently strong to resist the stringing load with a minimum
of case distortion. However, after the keyboard compass had been exended to
five-and-a-half octaves during the 1790s, and in spite of the addition of a
fourth metal arch, the problems of case distortion became more serious. The
thickness of the arches was increased on the six-octave models (from about
3mm to about 5mm), and the number of arches further increased from four

to five, but even this was insufficient to prevent continued 'deformation' of

46,




the grand's wooden structure. The root of the problem lay not so much iIn

the metal arches themselves, but in the structural weakness of the instrument's

wooden base, which was made too thin. At its worst, the distortion results in
an unsightly upward twist of the treble cheek, making it impossible for the
una corda keyboard shift to function without jamming, and disturbing the
down-pressure of the treble strings on the mainbridge. It was not until the
year 1323 that James Shudi Broadwood began to tackle this serious problem
by employing two long iron bars (in place of the arches), placed over the

strings in the treble section of the company's grands. These same two bars
also helped to keep the hitchrail in place. (25)

The English 'single lever' grand action

As we noted a few pages back when describing the earliest surviving

Broadwood grand of 1787, the action of this particular instrument, made by
Finlayson, and named the 'English single lever' grand action, was apparently
invented by DBackers and then copied by Stodart (from 1776) and then
Broadwood (from 1785). It is the only kind of mechanism found in Broadwood
grands for a period spanning one hundred and ten years, 1785-1895. The fact
that the same design of action was employed for such a long period of time
suggests that the mechanism must have had considerable merits. Two of its
chief virtues immediately spring to mind: a neat, simple design which could
be manufactured at a reasonable cost; and a remarkable degree of stability
and permanence as far as regulation is concerned. The only significant
changes which occurred to the English single-lever grand action between 1785
and 1895 Involved the use of larger, heaver hammers and stronger hammer
shanks, as the nineteenth century progressed; and the employment of cloth or
felt (instead of leather) as a hammer-head covering material, beginning in
the late 1820s. The success of the Backers' design may be judged from the

fact that it was adopted and copied (in modified form) by the two leading
Paris builders, Erard and Pleyel, during the early nineteenth century.

However, when the English grand action is compared with Erard's later

'double escapement! mechanism,(ﬁrst introduced in the early 1820s and then

enthusiastically copied by all the German and American builders)(26) there is
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absolutely no question that the French mechanism is superior to the English,
from the performer's point of view. If we are to pinpoint the major advantages

of the French action over the English, they are as follows:

1. In the Erard action, it is possible to repeat the same note over and over

again when the key remains pressed down by the finger, close to the bottom

of its touch depth. In comparison, the player of the English action is obliged

to let the key return to its point of rest before the same note may be

repeated. The French mechanism therefore has much better powers of

repetition of the same note, making trills and tremolo passages far easier to

execute.

2. The English mechanism, of whatever vintage, is obliged to have a small

amount of loose 'play', known as 'lost motion', between its keyboard and its

action in order for any kindift:epetition of notes to be gained, whereas the

Erard system has no 'play' whatsoever, giving a more immediate and positive

response to the finger.

3. The Erard action, with its intermediate lever and repetition spring, is able

to carry a heavy hammer up to the string with ease (40 to 50 grams finger

pressure). In an English action, if a heavy hammer is employed, this invariably
means a heavy touch as well (50 grams and above). The early Broadwood

grands, with their small and light hammers, have little trouble as far as

touch weight is concerned. They are pleasurable and responsive to use

because their light hammers can be easily thrown against the strings by the

single lever mechanism. However, when hammer heads became larger and

heavier (and covered with thick felt) as the nineteenth century progressed,

the touch of the Broadwood grand became increasingly unpleasant to use. Its

heavy, clumsy and tiring characteristics were the source of constant complaints
from concert artists. It is quite remarkable that these complaints appeared

to fall on deaf ears as far as the Broadwood company was concerned.

4. The Erard action, because of its unique intermediate lever (an accelerator)

throws its hammers against the strings with greater speed than the single-lever

English action, and in so doing produces a more powerful and louder tone.

If we have to point out the two main drawbacks of the Erard system,
they are as follows:

I. The action is far more complicated than the English, and therefore
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significantly more expensive to manufacture.

2. Because of its particular combination of levers, springs and leather pads

or 'rollers', the French mechanism has a far greater tendency to go 'out of
regulation' within a relatively short period of time when compared with the
English action. In particular, the way in which the full weight of each
hammer assembly is supported by only a small dome of leather (the 'roller')
gives problems: as the instrument is played, the leather roller pad distorts
under compression, the correct vertical alignment of the hammer is disturbed,
and excessive hammer bounce is the result. Similarly, when the Erard action
springs begin to lose their required tension (for example, as a result of a
few months of heavy playing) the efficiency of the action repetition is

greatly hindered. The early Erard double-escapement grand mechanism

requires constant attendance and fussing over if it is to function correctly.
Its regulation is never stable; and there is nothing quite as unpleasant as a
badly out of regulation Erard action: the touch becomes heavy and sluggish,

friction is great, control is lost, and the hammers may bounce or 'roll' a few

times against the strings when only one note is desired. It is quite understandable

how Broadwood was reluctant to adopt the French action system. The
company's own English action, when 'settled in' after a few months' playing,
gave years of trouble-free performance. In fact, one of the most remarkable

features of early Broadwood grands is the way in which it is possible to find

their mechanisms (in unrestored instruments) in tolerable working order

almost two hundred years after they were first assembled,

The early Viennese grand action shares many of the same features as

the early English mechanism: there has to be a small amount of ‘lost motion'
within each note of the action assembly in order for the mechanism to
'repeat'; and also each key of the Viennese grand has to return to its
position of rest in order for repetition of the same note to take place.
However, the touch depth found in early Viennese grands is usually slightly
less than contemporary English models (roughly between 4 and 5mm, whereas

late eighteenth century London-built instruments have a touch depth of 6 to
&mm). This shallower touch depth aids the fast repetition of the same note,

and so in general the early Viennese grands are seen to have slightly better

repeating qualities than the English. The hammer assembly found in the
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Viennese instruments is a 'first class lever' (viz: fulcrum existing between
'load' and 'effort', whereas the English action is a 'third class lever' (fulcrum
at one end, 'effort' between fulcrum and 'load'). As a result of this
phenomenon, heavier hammer heads may be employed in the Viennese system
without giving an unduly heavy touch. As we have already noted, one of the
great faults of the English single-lever mechanism is its noticeable increase

In touch weight when a heavier hammer is employed.

The main components of the English single lever grand action (which
have already been illustrated in cross-section in the two drawings towards

the end of chapter 1) may now be described in detail:

1. The hammer assembly: this unit comprises a) the small leather-covered
wealnvt hammer head which strikes the strings and b) a thin cedarwood
'shank' connecting the hammer to its mahogany 'butt', and ¢) the butt itself,
through which the thin pivot rod of silver-plated brass runs. It can be seen
from figures 2/5a, 2/5b and 2/5c that the features of the hammer assembly
changed very little during the period 1792 to 1823, as far as overall dimensions
were concerned. The length of shank remained unchanged, at 10.5¢cm or 4%
inches, but shank thickness was increased from 3mm to 4mm in order to
cope with the heavier hammer heads. Cedarwood was chosen as a shank
material because it is very light and elastic, but also very easy to turn and
fit (by crushing and then glueing) into the harder :wa-lnuf-_' hammer heads
and butts. (Cedarwood also becomes very brittle after a number of years -
for example, as a result of drying out - and one of the great bugbears of
the early Broadwood grand action is the unfortunate tendency of the cedar

material to break under heavy playing. There are very few early Broadwood
grands which retain all their original shanks).

The leather hammer coverings comprise under-layers of harder material
(such as cowhide sole leather) but then a much softer outer covering of
thicker sheepskin or deerskin. When this outer layer became worn and
damaged through regular impact with the strings, it was sometimes replaced
with a new outer layer. Many surviving early Broadwood grands have had

their outer hammer leathers renewed at some period, sometimes, inappropriately,

with thin felt in place of leather. It may be seen from the accompanying
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Fig 2/5a: Broadwood hammers, shanks and butts, 1792
(piano serial number 442, Finchcocks Collection)
The three items, top to bottom, are for i) highest
note ii) middle ¢, and iii) lowest bass note.
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Fig. 2/5b:
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Broadwood hammers, shanks and butts, 1801
llection)

Tﬂiano serial number 2204, Finchcocks Col ,
e three items, top to bottom, are for 1) highest

note 1ii) middle ¢, and iii) lowest bass note.




Fig. 2/5¢: Broadwood hammers, shanks and butts, date 1823.
(piano serial number 9356, Finchcocks Collection)
The three items, top to bottom, are for i) highest
note ii) middle ¢, and iii) lowest bass note.




Fig. 2/5d Broadwood hammers, shanks and butts, date 184/
piano serial number 16368, Finchcocks Collection)
The three items, top to bottom, are for i) highest
note ii) middle ¢, and iii) lowest bass note.
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figures that the shape of the hammer heads found in the earlier models are
very much 'pea-shaped', whether in the bass or treble. The later hammers
(for example, those found in the 1823 model) are more 'egg shaped' and
more pointed at the strike place. Figure 2/5d shows how a thicker piece of
felt had largely replaced leather as a hammer-covering material by 1847, and

how the shank thickness had been increased to 5mm and slightly increased in
length to 11cm.

2.The lever or hopper: figure 2/6 shows the types of lever or hopper found i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>