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Introduction 
In 2017, I volunteered to fix my son-in-ƭŀǿΩǎ Ǉƛŀƴƻƭŀ. I had no experience in fixing either pianos or 
pianolas. The player action was ŀƴ άhǊƛƎƛƴŀƭ {ǘŜƳǎ DǊŀƴŘƛƻƭŀέ ƛƴ ŀ мфнл-ƛǎƘ ά{ŎƘǿŜŎƘǘŜƴ ƻŦ .ŜǊƭƛƴέ 
ŎƻƴŎŜǊǘ ǳǇǊƛƎƘǘ ǇƛŀƴƻΦ ! ά{ǘŜƳǎέ ƛǎ ǊŜŀƭƭȅ ŀƴ ǳǇ-ƳŀǊƪŜǘ ά{ǘŀƴŘŀǊŘέ ŦǊƻƳ ¦{!Φ It contained a non-
functioning transposer. 
 
The transposer of a player-piano (pianola) enables the original piece of music to be played in a 
ƘƛƎƘŜǊ ƻǊ ƭƻǿŜǊ άƪŜȅέΦ This is useful when singing-along if the original is played (e.g.) too high for a 
ƎǊƻǳǇ ƻŦ ƳŀƭŜ ǾƻƛŎŜǎΦ ¢ƘŜ ǘǊŀƴǎǇƻǎƛǘƛƻƴ ƛǎ ŀŎƘƛŜǾŜŘ ōȅ ǎƛƳǇƭȅ άǎǿƛǘŎƘƛƴƎέ ǘƘŜ ŀƛr connection for all 
notes up or down a semitone at a time, via two sliding rows of holes. The transposer switch is placed 
in the tubing loom between the tracker bar and the primary pouch manifold. 
 

 
Rear view of the original transposer 

 
This document offers a brief description of changing one transposer design to another during a 
restoration process.  
 
 

The Original Transposer 
Construction 
The original transposer consisted of two pieces of wood each 440 x 25 x 12.5mm (17¼ x 1 x ½ 
inch). Both ƘŀŘ ŀ Ǌƻǿ ƻŦ уу ƘƻƭŜǎ όоƳƳ όмκуέύ ŘƛŀƳŜǘŜǊύ at 4.54mm όǳƴŘŜǊ оκмсέύ centres.  
 
The wood remaining between each hole was about 1.4mm (less than 1/16έύΦ 
 

 
Only 1.4mm of timber was between each lead nipple/tube 

  

Transposer 

Tracker-Bar 

primary pouch manifold 
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The two pieces of wood were held together by 4 leaf-spring clamps. These were held in grooves 
by adjustment screws. Slots for the screws in the upper piece of wood enabled the upper to slide 
on the lower. Such movement allowed 3 semi-tones up and down of transposition. 
 

 
Leaf-springs pressed the upper moving piece of wood to the lower fixed piece 

 
Each hole had thin άƴƛǇǇƭŜǎέ ƻŦ ƭŜŀŘ ǘǳōƛƴƎ άƎƭǳŜŘέ ƛƴǘƻ ƛǘΦ  
 

Lead nipples in the upper moving piece of wood 

 
The tubes were cut flush on the sliding face of each 
timber. The internal diameter of each lead tube was 
about 1.8mm όғрκспέύ. 

 
 

Lead nipples were cut flush 
 
The sliding of the upper piece 
of wood was achieved by an 
arcing lever attached to a 
simple system of levers. 
 
The stop-position of each 
semi-tone of transposition was 
determined by a spring-loaded 
pin in the moving-handle. The 
pin was located in seven 
recesses on a semi-circle base. 
 
The lower piece of wood was 
fixed by two screws to the 
wooden frame of the player. 

The original transposer moving mechanism 
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Removing the lead and glue from the Transposer 
The original lead tubing was removed from the pianola, and thus from the transposer. The 
process left some lead nipples in the wood - many ǇǳƭƭŜŘ ƻǳǘΦ ά²ƘƛǘƛǎƘ-ƎƭǳŜέ ǿŀǎ ǊŜƳƻǾŜŘ ǿƛǘƘ 
the help of a hot-air gun and scrapers. ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ǿƻƻŘ ƭƻƻƪŜŘ ŀǎ ŦƻƭƭƻǿǎΧ 
 

 

 
Outside surfaces of the upper and lower transposer timber after removal of lead and glue. 

 

 

 
Interface surfaces of the upper and lower transposer timber after removal of lead and glue. 

 
 

The Problems 
¢ƘŜ ƻǊƛƎƛƴŀƭ ǘǊŀƴǎǇƻǎŜǊ ƘŀŘ ǎŜǾŜǊŀƭ ǇǊƻōƭŜƳǎ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎΧ 

¶ The holes in the wood required very small diameter nipples which had to be bent in 
alternate directions to allow room for any tubing.  

¶ The timber between the holes had broken away in several places 

¶ The air seal between each hole (over only 1.4mm όғмκмсέύ of wood) was doubtful 

¶ The friction between the pieces of wood seemed very high and thus operation was difficult. 

¶ The location of the upper piece of wood on the lower was imprecise and difficult. Thus, 
holes did not align without leakage of air to neighbours. 

¶ The maximum range of 3 semitones in either direction was small gain for the effort required 
to reconstruct the transposer. 

Thus, I understood why some restorers omit the transposer. 
 
 

An alternative approach 
Rather than use the original design, an entirely new approach was embarked on.  
 

Desired features 
The new design needed to ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŜŀǘǳǊŜǎΧ 

¶ Space for standard nipples and tubing and thus, unrestricted air flow 

¶ Low friction between sliding pieces 

¶ Good air seal between adjacent airway holes 

¶ Useful transposition ranges 

¶ Alignment of transposed airway holes to be precise and positive 

¶ Any other player functions or features are not to be cramped or compromised 

¶ Moving mechanism to be simple and compact. 
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Design approach 
¢ƘŜ ŘŜǎƛǊŜŘ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŀŎƘƛŜǾŜŘ ōȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇǊƻŀŎƘΧ 

¶ Retain the original position and basic principle of an upper piece sliding on a fixed lower 
piece 

¶ Use acetal plastic (PolyOxyMethylene-C or POM-C) (e.g. Delrin® from 5ǳtƻƴǘϰ) in place of 
wood. Acetal is easy to machine and slides on itself with ease (i.e. It has a low coefficient of 
friction). 

¶ ¦ǎŜ ǎǘŀƴŘŀǊŘ ōǊŀǎǎ ƴƛǇǇƭŜǎ όƻǳǘǎƛŘŜ ŘƛŀƳŜǘŜǊ рκонέύ ŀǘ тƳƳ όфκонέύύ centres. This left 3.5 
mm (9/64έύ of bridging acetal between each nipple for a good air seal, and 1mm space 
between each attached άǊǳōōŜǊέ tube.  

The overall length of the acetal became 915mm όосέύ upper, and 825mm όонѹέύ lower. Their width remained 
25mm όмέύ and their thickness was 13mm όмκнέύ. 
There was room to fit the very much extended transposer bars when placed in the position of the original. 

¶ Allow a 6 semi-ǘƻƴŜ ƳƻǾŜƳŜƴǘ ŜƛǘƘŜǊ ǎƛŘŜ ƻŦ άƴƻǊƳŀƭέΦ This was double that of the original. 
¶ Use magnets όtŜǘŜǊ 5ŀǾƛǎΩ ƛŘŜŀύ to (a) hold the two sliding pieces of acetal together and (b) 

to auto-locate each transposed position.  

Two 3mm diameter rare earth neodymium magnets on either side of each airway hole set just below the 
interface surface of each piece of acetal were used. A total of 4(88+6+6) = 400 magnets. This produced a total 
pressure of about 15Kg (33Lbs). A 90mm slot at each end of the lower piece of acetal enabled the two pieces 
to be held in position by two bolts ς a necessity as the two have no magnetic attraction when half way 
between alignment. 
 

 
Under view of the end slots 

 

¶ Moving the upper acetal piece on the fixed lower presented a challenge. A very simple lever 
and two fulcrums was used. The lever was made from spring steel. 
¢ƘŜ ŦƻǊŎŜ ǊŜǉǳƛǊŜŘ ǘƻ άƧǳƳǇέ ŦǊƻƳ ƻƴŜ Ǉƻǎƛǘƛƻƴ ƘŜƭŘ ōȅ ǘƘŜ ƳŀƎƴŜǘǎ ǘƻ ǘƘŜ ƴŜȄǘ ǊŜǉǳƛǊŜŘ ŀōƻǳǘ ŀ 16Kg 
(35lbs) initial force. Once half way it jumped to its next position. Space was also limited. Room had to be left 
at the rear of the lower take-up-spool of the pianola. The only access was under and to the side of the lower 
spool. Various cogs and gears were designed and rejected.  
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Construction notes 

Machining the acetal bars 
Fortunately, my co-worker (Peter Davis) had a computer-controlled milling/drilling machine. 
The rough acetal bars were milled to shape, then drilled. The nipple holes of 3.5mm were 
later enlarged ƛƴ ŀ ǎƛƳǇƭŜ ŘǊƛƭƭ ǇǊŜǎǎ ǿƛǘƘ ŀ άǎǘƻǇ Ǉƻǎƛǘƛƻƴέ όƭŜŀǾƛƴƎ ŀ ǎƘƻǳƭŘŜǊύΦ A press fit in 
acetal ŦƻǊ рκонέ ōǊŀǎǎ nipples was 4mm. Rare earth neodymium magnets were 5mm x 3mm 
diameter. Holes of 3mm were a press fit for the magnets.  

 

 
Peter DavisΩ CAD drawing of the acetal bars 
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Facing the acetal  
The acetal bars had their touching faces smoothed by hand. Progressively fine waterproof 
abrasive paper was placed on a plate-glass platter and the acetal bar faces rubbed on the 
abrasive. Very flat, close fitting faces resulted. 

 
 

Inserting Magnets 
The 400 or so rare earth neodymium magnets were pushed into each 3mm hole with a lick 
of Loctite 680. Technically Loctite does not adhere well to acetal. It did however hold well 
enough for the forces involved. A special tool was made to aid insertion and set each 
magnet just below the interface surface. 

Loctite and the pressing-tool used for both magnets and brass nipples 

 

     
Magnets towards an end of the lower and upper acetal bars 

 

Inserting nipples 
Nipples were cut (21mm) by hand from 5/16έ (OD) brass rod. A small tube cutter, a 
measuring piece of wood with a hole and a wooden clamp (held in a vice) were used. 

 

 
Brass nipple cutting tools 

 
The 3.5mm nipple holes in the acetal bars (from the milling machine) 
were drilled out to 4mm so each brass nipple was exposed by the same 
amount. A shoulder in the acetal was left as an insertion-stop (i.e. the 
holes were not drilled through).  
Each nipple was pressed in by hand with a lick of Loctite 680. The above pressing-tool was 
used. 
 
 

Attaching the lower acetal bar to the player frame 
The lower acetal bar was attached to the player frame via angle aluminium. 

Brass-nipple inserting tool 
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The lower acetal bar was attached to the player frame via angle aluminium. 

 

Attaching to the acetal bars 
Attaching the upper acetal bar to its moving mechanism and the lower to the player frame 
was done via angle pieces bolted into vacated and threaded magnet holes. The angle pieces 
were drilled to allow brass nipples to pass 

Set screws in empty threaded magnet holes held angle pieces to the acetal bars 

 

The moving mechanism of the upper acetal bar 
The upper acetal bar (1) (the one that moves) was attached to an angle plate of thin sheet 
steel (2). This in turn had a steel bar (3) pivoting on it. The bar had 15 oblong holes in it at 
7mm centres. The holes were able to move behind a fixed angle iron (4) in which a window 
(5) displayed two adjacent oblong holes. Two brass fulcrums (6) stood on either side of the 
window.  
 

The moving mechanism parts 

1

2

3

4
5
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7
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