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Children at a Funeral was written for Andrew Ball
as a result of a Holst Foundation Award 1995

Notes on the preparation

The following materials are required:

Screws (galvanised - hardened twin-thread} no. 10 x 45mm (134"}
ne. 12 x 5¢mm (2"
no. 12 x 62mm (215"}
ne. 12 x 80mm (344")

— 3 R W

Note: These tables correspond with preparations made on a Steinway B piano.

Bolts M4 x 30 25 The first performance, however, was given on a Boston G193 (roughly equivalent in size
M5 x 40 3 to a Steinway A). Although smaller (requiring some of the dimensions given here to be
slightly reduced), this piano proved to be very well suited to the preparations. Note
M5 x 50 16 that, on the Boston, the strings from F1 to Bl inclusive are only double strung (whereas
MS x 70 5 on the Steinway B they are triple) - in this case only one of the two rubber wedges are
Mb x 75 18 needed. It will also be found that the position of the rubber wedge for Bbl is limited by
M6 x 40 3 the piano frame - in this case the wedge should be positioned ¢lose to the piano frame.

! am grateful to Colin Turner and the technicians at Steinway & Sons for their help and
advice during the preparations at the Steinway Studios for the first performance -
this was given by Andrew Ball at the Wigmore Hall on 17 February 1997.

Rubber wedges (see following tables for sizes)

The rubber wedges can be cut from long rubber strips (or fkezts), normally available from a good rubber-merchant - the rubber
should be rather hard (for example, not unlike that used on the soles of shoes}, and can be cut quite easily with a Stanley knife.
Two thicknesses are used: 5.3mm {for most of the wellgesy and 13mm for the fat wedges'.

When cutting the wedges it is highly recommendesi-to cut a little notch (or groove) either side and a few MM from the point of
the wedge so that it can be ‘clicked’ into place wlizn wedged between the strings. This stops the wedge from jumping out when
the string in struck. This is particularly importani-on the lower strings, and when the wedges are placed in the middle of the
strings. Obviously the size of the notch depands on the thickness of the string that is to fit in it, and the exact position of the
notches should be such that the width betywZen them matches (or is very slightly greater than) the distance between the adjacent
strings of the course in question.

When cutting the 'single-string’ wedges (very lowest register), a deep slot should be cut from the tip of the wedge upwards
about 15 mm so that the wedge can fit around the string like a clamp.

[f this stot also is cut rather wedge-shaped (wider at the top than the bottomy}, this will again help to hold the wedge in place
when the string is played.

Positioning and Tuning

The following tables show the optimum positions for the screws, bolts and wedges for each course of strings in order to achieve
the given tunings of the most prominent ‘sub-harmenics’ and harmonics. In the case of the sirings with 'sub-harmonics’ - the
sub-harmonic pitch given is the lowest audible one (in most cases a complex spectrumm of other harmonics will result, but it is
the lowest one that should be tuned}. These sub-harmonics are produced when screws or bolts are placed at or near the middle
of the string - the tuning is influenced both by the weight (i.e. length) of the screw or bolt, and by its precise position. The longer
{heavier) the bolt, the deeper the sub-harmonic. For fine tuning, moving the bolt towards the tail of the pianc sharpens the
sub-harmonic pitch, moving it towards the keyboard end flattens it. The same is true of the very long rubber wedges (eg for
€2, B1 and Bb1) which produce a deep, resonant (rather ‘funky’) thud.

When fine tuning the position of the screws and bolts, the most important aspect is the {microtonal) relationships (sometimes
very small intervals) between the sub-harmonic pitches, rather than their precise actual frequencies. Furthermore it will noted
that the pitches of the sub-harmonics, when played in a chromatic scale, do not fora a straight line (i.e. when a downward
chromatic scale is played, some sub-harmenic pitches will be heard to go up and some te go down) - these relationships are
very important to observe.
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Bowing cords

Very long (¢. 6 metres, tripled) pieces of nylon cord are used {c. 2 mm thick), and threaded between the strings as shown on the
tables. The cord should be rosined with cello rosin, with
more rosin in the middle of the cord than at the ends (this is the best way to achieve the crescendi and diminnendiy.

With the piano lid removed, two ‘side panels’ should be clamped to the piano frame (either side of the music desk}. Three
pulleys are then fixed to each side panel, at a position determined by the ‘cord route’ for each cluster. The cords then pass from
the strings (across the piano), up through the pulleys on either side of the mast, and then back towards (and on either side of)
the player. In this way the player can bow the piano from his normal seated position, and therefore bow and play the keyboard
simultaneously. The instruction Tight-side cords’ means that the player should pull the cords for that cluster from the right-side
pulteys, and the instruction left-side cords’ means he should pull from the left-side pulleys. Obviously, for any given cluster/
set of cords, these instructions {‘right-side cords’, 'left-side cords” will always alternate). Care should be taken, however, to
prevent the three sets of cords getting entangled with each other!

_Scraping the bolts {bar 94 to the end)

The three bolts to be scraped are as follows -

1) Bb5 (around the middle of the string - sounding Ab4 - 9cents)
2) G5 (around the middle of the string - sounding Bb4 + 34 cents, i.e. higher than 1)
3) F#3 (around the middle of the string - sounding c. B3}

1t is recommended to saw off the top of these bolts in order to avoid hitting the bolt-head with the rapid upward stroke.
Dynamics

Note that, because of the fact that different types of preparation can result in drastically different dynamic levels, all the
dynamic markings indicate the dynamic that is to be played, and 110t necessarily the dynamic that will be heard. For example the
extreme upper register (C#6 to C7) sounds very quiet, and sgrifigeneral is marked to be played rather strongly).

Preparation Tables

General note - in the Preparation Tables which follow, ¥ horizontal lines represent the strings themselves, so the preparation
data (in the spaces between the lines) applies precisély o the corresponding gaps between the strings. Notice that in the upper
register (Dbé to C7), sometimes rubber wedges arg placed between string 3 of one course and string 1 of the next course {eg-
between C7 and B6).

The instruction ‘kbd end' means at the extreme end of the string at the keyboard end, the instruction "off tail end’ means about
10mm from the bridge at the tail end, "extr tail end’ means at the extrerne tail end of the string (ot as near the tail end bridge as
possible), and 'exact mid’ means the exact mid-point of the string {1st harmonic above fundamental). 'mid’ means
approximately in the middle, the exact position to be found by experiment, and with reference to the pitch chart.

Measurements - all measurements are in mm

Positicn - figures represent the distance between the mute and the tail end of the string: that is to say the point where the longer
of the pair of strings crosses the ‘bridge’ at the tail end of the sound-board (not to the fixing peg).

Fr/sub-h - Frequency of the lowest audible sub-harmonic - this is expressed as an equal-tempered note on the keyboard, plus or
minus x cents. (100 cents = 1 semitone)

Frfh - Frequency of the highest audible harmonic - the position can be found easily by finding the corresponding harmonic by
sliding a finger up the string whilst playing the string repeatedly.
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D - register: ghostly shadow

A - register: brightest
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Preparation Tables

Length

Mute Guage Width at top | Thickness | Position | Fr/sub-h | Frsh Cord route
Screw No 10 |45 : mid G4 + 22
R-wedge 28 12 5.5 khd end

Screw No 10 |45 mid F#4 +19
Screw Na 10 |45 mid Fi#td - 34
R-wedge 28 12 55 kbd end

Screw No 12 |50 mid D4
Screw No 12 |82 mid Cd44+30
R-wedge 28 12 55 kbd end

Screw No12 | &2 mid B3 + 44
Screw No 12 |62 mid B3 +6.
R-wedge 28 12 55 kbd end

Screw No 12 {62 _}__ mid B3
Screw Na 12 |62 4 mid A#3 + 50
R-wedge 28 2.7 55 kbd end

Screw Ne 12 |50 \N mid Cd 4+ 27
Serew No 12 |62 mid B3 .23
R-wedge 28 12 55 kbd end

Screw No 12 | 807 migl Ab3 - 62
Bolt M4 30 mid Dhs - 11
Boit 4 30 mid Bb4 + 39
Bolt M4 ao mid Abd -9
Bolt a 30 mid Bbd - 11
Bolt M4 30 mid F#4-6
Bolt M4 30 mig Bb4 + 34
Bolt ha 30 mid Ad + 20
Bolt M4 30 mid Ebd + 9



http://www.bmic.co.uk/about/cr_bmic.asp

B - register: lss bright
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Mute Guage | Length | Width at top | Thickness | Position Frisub-h | Frih Cord route
Bolt M4 30 mid Dbd + 20
Bolt hd 30 mid C4

Bolt M4 30 mig C4 + 50
Bolt M4 30 mid C4-34
Bolt M5 50 mid F3+6
Bolt h4 30 axtriail end

Bolt M5 50 mid F3-39
Bolt M4 ao extriail end

Bolt M5 50 mid E3-23
Bolt M4 30 extr tail end

Bolt M5 |50 | mid Eb3 + 20
Bolt M4 30 ext tail end

Bolf M5  [70 L mid C3- 19
Bolt M4 [30 i extr {ail end

Boli M5 50 mid CH3 +14
Boit M4 ao extr 1ail end)

Bol M5 50 i mid C#3+8
Bolt M4 a0 extr 1ail end

Bol MS 70 mid C3+86
Bolt M4 30 axtr tail end

Bolt M5 50 mid Bb2 - 22
Boit M4 30 extr 1ail end

Boh Mé& 75 mid Gb2 - 20
Bolt M4 30 extr ail end)

Bolt ME 75 mid Gh2 - 62
Bolt M4 30 axtr tail end

Bolt ME 75 mig Gb2 - 58
Bolt M4/MS | 30/50 exir tail end '
Bolt M6 75 mid E2 + 45
Bolt M4/M5 | 30450 off tail end

Bolt M6 5 mid Eb2 + 11
Bolt M5 an off tail end

Bolt Mé 75 mid Eb2 - 11
Bolt M5 40 off tail end

Bolt M6 75 mid Dz2.23
Bolt MS 40 of 1ail end
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C-segister: less Bright stil), becmning darker and richer

1st harmonic

bowed {prepared) cluster 1 {sul asio)
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Mute Guage | Lenglh Width at top | Thickness | Position | Frsub-h | Fr/h Cord route
Bult M6 75 mid Db2 + 18
Ball M5 40/50/70 off tait end
Bolt Mé& 75 mid Dh2
Bolt M5 40/30/70 off 1ail end
Boli M6 75 mid Dh2 - 58
Bolt M5 40/50/70 off tail end
Bolt M6 75 mid C2 +8
Bolt M5 40/50/70 off tail end
Bolt M6 75 mid B1+ 17
Bolt M5 40/50/70 off tai! end
Bolt M6 75 mid B1-9
Bolt Ms 40 off tail end
Bolt M6 75 mid B1-36
Bolt M6 40 off tail end
1
Bolt 1MB 75 mid Bb1-23
Boli Mé 40 off tail end
R-wedge 25 7\ 55 exact mid ca
R-wedge . 25 ¥ 55 exact mid C4
R-wedge 25 L7 5.5 exact mid B3
R-wedge 25 7 5.5 exact mid B3
R-wedge 25 7 55 exact mid Bb3
R-wedge &g 7 55 exact mid Bb3
UNDER
Ball Mé 75 BOWED mid UNDER
Boli M5 70 CLUSTER 1 mid UNDER
{bowed AND prepared) OVER
Bolt M6 75 Thread double cords mid OVER
Bolt M5 70 tail side mid OVER
of dampers UNDER
Bolt M6 75 mid UNDER
Bolt M5 70 {quasi sul lasto) mid UNDER
R-wedge 25 7 5.5 exact mid Gb3
R-wedge 25 7 5.5 exact mid Gb3a
R-wedge 25 7 5.5 exact mid F3
R-wedge 25 7 55 exact mid F3
R-wedge 25 7 55 exact mid E3
R-wedge 25 7 55 exact mid E3
UNDER
BOWED UNDER
CLUSTER 2 UNDER
{no preparation) OVER
Thread double cords OVER
extreme keybeard OVER
end of strings UNDER
UNER
{quasi sul pont) UNDER
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percussive, funky’

Bowed cluster 3 {sul lastu}

tich, gung-hike

perciive, funky’ 7th haem, (rich)  S1h haem. {purc}

misc, harmonics, gong-like
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Mute Guage | Length | Width at top | Thickness | Pesition 1 Frisub-h | Fr/h Cord route

R-wedge 75 24 55 mid F#1 + 30

R-wedge 75 24 5.5 mid F#1 + 30

R-wedge 75 24 5.5 mid F#1 -6

R-wedge 75 24 55 mid F#1-6

R-wedge 105 |24 5.5 mid Eb1-25

R-wedge 105 |24 5.5 mid Eb1-25

UNDER
BOWED UNDER
CLUSTER 3 UNDER
{no preparalion) OVER
Thread triple cords OVER
tail side OVER
of dampers UNDER
UNDER

{guasi sul tasto) UNDER

R-wedge 30 10 55 170 Ghb5

R-wedge 30 10 55 170 Gb5

R-wedge 35 12 =~ 178 F5

R-wadge 30 10 175 F&

Fat R-wedge 70 |25 5.0 610 G#3

Fat R-wedge 25 |18 /.~ [15.0 625 G3

R-wedge 45 17 55 765 C4-4

+

R-wedge 45 \|37 55 800 B3-4

R-wedge & 5 |24ormore |55 mid FOca.

R-wedge 75 24 ormore |5.5 mid ED ca.

R-wedge 52 15 55 920 complex around Al

R-wedge 52 15 55 930 complex around Ab1

R-wedge 50 15 55 723 harmanics up 1o Gb3

R-wedge 50 15 5.5 730 harmonics up to F3

GDb0 not used

FO noi used

E0notused | From EbO onwards preparation datails apply to the line {string} below them

Single striing R-wedge | 30 25 5.5 397 harmonics up to Db3

Single string R-wedge | 30 25 5.5 400 harmonics up to C3

Single string R-wedge {30 25 55 405 harmonics up 10 B2

C0 not used

B-1 not used

Bb-1 not used

Single string R-wedge |60 25 55 288 complex

Note - references to specific harmonics assume that the '1st harmonic’ sounds one octave above the fundamental,
the "4th harmonic’ sounds two octaves and a major third above the fundamental, and so on.
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To the memory of my Father

Children at a funeral

for prepared piano

James Wood

84 ca.
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