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Three Broadwood pianos spanning one decade.
A brief comparison illustrating the developing use of iron in the framework of three early grands as in seen in examples from 1818, 1825, 1828 made by Broadwoods.
This period could be described as the ‘adolescence’ in the growth of the English piano.  Certainly the piano was growing up in this decade. Stringing became heavier and an increase in compass meant a wider case too. The famous English twist was not helped by a longer wrest plank or by the increase in tension. The structure had to evolve and the use of metal, usually in the form of forged iron increased. I will take a brief look at the construction of the carcases of three pianos and how their wooden frames were reinforced with iron.  
1818

 The example of 1818 (which is very similar to the one given to Beethoven) has six octaves, five iron gap spacers and an intricate wooden frame in an enclosed carcase. The case style and construction is like any eighteenth century harpsichord, though rather heavier.
Much of the case is oak and unlike Viennese instruments what you see of the sides of the body form the basic structure which is then further strengthened from the inside. The wrest plank is set into the sides which are about one inch thick.
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1818 showing five hooped gap spacers
The most visible ironwork is to be seen maintaining the gap between the wrest plank and the soundboard edge. Earlier five octave instrument may only have three iron hoops but here we see a total of five. The two at the treble end are more substantial and have to pass over the top of the nut (the wrestplank bridge). Beneath the wrest plank is an iron band in the shape of an arch set into the timber. This acts like an architectural arch and helps distribute the pressure of the strings from the centre to the ends of the plank thus supporting the centre of the plank. Its ends are shaped and fitted to the spine and the cheek and then continue round the corner to be let into the top of the belly rail, thus transmitting some of the thrust directly to the belly rail. The front edge of the plank also has a bar of iron hidden by a veneered wooden strip.
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1818 showing the iron arch and the flat plates of the gap spacers
This piano from 1818 has never been totally rebuilt but I believe it was restored a good few years ago. The frame has twisted quite considerably in the way typical of many early English instruments. The result is that the cheek side has dropped where it joins the bentside and is far from parallel to the spine now. At some point a small strip of brass has been screwed over the treble strings to push them onto the nut. The tail and rest of the instrument has remained in good true shape though.

1825

The example from 1825 may look similar at first glance from the outside. It still has the harpsichord appearance with the square key well sides but it is now six and a half octaves and uses much more iron strengthening. The wrest plank itself is supported along the front edge by a thick wide bar which is revealed as soon as the name board is removed.
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1825 showing three long bars from the plank and the iron plate along its front edge.

 There are three longer iron bars that stretch from the wrest plank to the hitch pin rail itself in the treble. Between the gap are five spacers, three of which align with the three long bars above them. Beneath the soundboard things are quite different. Hidden from view, is a series of iron bars running in line with the strings. They are spaced every 5 or 6” and are fitted to the belly rail; they reach to the tail and the bentside. In the treble is a small complete frame with four short bars and integral ends. The carcase, inside, now has very little wood in the framework and is open underneath (that is there are no bottom boards).
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1825 showing some of the iron bars running below the soundboard, parallel with the strings
This piano has not been used or maintained for perhaps 50-100 years. The tail has twisted quite noticeably and the cheek has dropped, though much less than the example from 1818. Otherwise the structure and in particular the wrestplank is in good shape. The three bars that reach to the tail have stopped any compression but they have not been able to keep the shape flat. The design of the small iron frame, in the treble, together with the full bars above the soundboard have certainly helped to reduce the twist but have not solved the problem completely.
1828

The youngest example from 1828 has a more modern appearance with shaped sides at the key well extremes which are finished with a carved scroll flourish. Four long bars are seen supporting a full hitch plate some 6-8 inches broad. Two of the gap spacers either side of these bars are extended upwards and end in a plain flat top. The right hand one is seen in the photo below. Underneath the soundboard there is less ironwork that the 1825 but a little more timber again. The main area has no ironwork but two oak timbers run from the belly rail to the tail and bendside far end and these are set into three cross members where they intersect. However in the treble to support the cheek/bentside corner is the same complete iron frame with four short bars as found in the 1825 example.

 The main area underneath the soundboard is still open, although it is tidied up with a removable hessian covered frame but from the tail end legs to the tail it is solidly boarded, unlike the previous example.
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1828 Four full bars (plus one squared hooped spacer)
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1828 Left a full frame under the treble strings. Right extended spacers to support the far edge of the wrest plank.
The wrestplank is supported by the same iron bar along its front edge but again it is concealed by wood like the first example. The gap spacers, although less elegant than the previous pianos, are extended well below the further edge of the plank offering greater support. However the inclusion of the arched bar strengthening the wrestplank from below has been abandoned but two simple iron brackets help lock the ends to the case sides. The patent for this scheme was taken out by James Shudi Broadwood in 1827.
By comparison to the previous two examples this piano shows no signs of distortion at all and has remained ‘flat’ to this day. The combination of a full hitch plate linked to a number of full length bars but with a better timber frame supporting the case sides has proved successful in creating a structure capable of withstanding the tension of the strings for nearly two hundred years. The next step was, of course, the full cast iron frame.
