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Introduction

In 2017, | volunteered to fix my sant I ¢ Q& . IIFAdINg eXdetience in fixing eithgianos o

pianolas. The player actonwhsy &d h NA IA Y| £ { (S A& KD MI{ yYORKMSIOKED Sy 21F
O2y OSNI dzLINKR IKG LI F y2-dNJ!' S (o {al{ Sivr yER cANBRRadUSFhbERE YE | [{y! dulzL
functioning transposer.

The transposer of a play@iano (pianola) enables the original piemfemusicto be played in a

KA 3IKS NI 2 NJThis assfilvier] sthgirgldng if the original is playee.g) too high for a

IANRdzL) 2F YIS @2A0Sad ¢KS (NI yaLRcodnécioafsralh & | OKA €
notes up or down a semitone at a time, via two sliding rows of holes. The transposer switch is placed

in the tubing loombetween thetracker bar and the primary pouch manifold.

This documenbffers abrief description of changing one transposer design to another daing
restoration process.

The Original Transposer

Construction
The original transposer consisted of two piecésvood each 44&25x12.5mm (17% x 1 x %
inchyBothK R | NRg 2F yy K2 {absbammo ¥zy RS Naepreamc BH | YS G SN

Thewood remainingbetween each hole was about4mm (ess than 1/16 0 ®

Only 1.4mm of timbewasbetween eacHead nipple/tube
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The two pieces of wood were held together biedfspring clamps. These weheldin grooves
by adjustment screws. Slots for the screws in the upper piece of wood ehifigl@ipper to slide
on the lower. Such movement alled 3 semitones up and down of transposition.

Leafsprings presedthe upper moving piece of wood to the lower fixed piece

Eachhole hadthin y A LIL S& &R #@xoAy 3 a3t dzSReE Ayd2 AGo

:
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Lead nipples in the upper moving piece of wood

about 18mmoé f pkcnév

The sliding of the upper piece
of wood was achieved by an
arcing levemttached to a
simplesystem of levers

The stopposition of each
semitone of transposition was i
determined by a sprirgpaded
pin in the movinghandle. The
pin waslocated in seven

recesses on a seraircle base.

Tempo  Indicaler

T 4,4

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 leaand glugrom the Transposer
The original lead tubing was removed from ghianola, and thus from the transposer. The
process left smelead nipples in thevood- manylLJdzt £ SR 2 d3f ®zSE2 KoAl (3A NS Y2 @S R

~

the help of a hotair gun and scraper$. KS NB adz GAy3 g22R f221SR a T2

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

TheProblems

¢CKS 2NAIAYIFE (GNFyalLR2aSN KIR aS@OSNIt LINRPofSya I
1 The holes in the wood rednped 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 (owaly 1.4mm o6 f m Kk afivwoéd) wa doubtful

The fiction between the pieces of wood seemed very higiidl thus operation was difficult.

The location of the upper piece of wood on the low&as imprecise and difficult. Thus,
holesdid not align withouteakageof airto neighbous.

1 The maximum range of 3 semitones in either direction was small gain for the effort required

to reconstructthe transposer
Thus,| understood why some restorers omit the transposer.

=A =4 =4 =9

An alternative approach

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

Desred features

The new designeededtoA y Of dzZRS (G KS F2ff26Ay 3 FSI GdzNBaX
Spaceor standard nipples and tubirend thus, unrestricted air flow

Low friction betweersliding pieces

Good air seabetweenadjacentairwayholes

Useful transposition range

Alignment of transposed airway hol&sbe precise and positive

Any otherplayerfunctions or features ar@ot to be cramped or compromisel
Movingmechanisnto be simpleand compact.

= =4 -4 -4 8 _a 19
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Design approach
¢tKS RSAANBR FSIHiGdNBa 6SNBE | OKASOPSR o0& (GKS F2¢¢:
1 Retain the origingbosition andbasic principle of an upper pieséding on a fixed lower
piece
f  Use acetal plastid®plyOxyMethylene&Cor POMC)(e.g.DelrirPfrom 5 dzt 2 yhipbace of
wood. Acetal is easy to machine and slidagtself with easeife. Ithas a low coefficient of
friction).
¢ 'aS aidl yRFNR ONJ} aada yALLX Sédw @aief THSt3.RA I YS G SNJ
mm (9/64¢ of bridgingacetal between each nippler agood air seal, and 1mm space

between each attached NXizo it .NE
The overall length of the acetal became 915mno wgpér, and 825mmd o H kguend Their width remained
25mmé mana their thickness was 13miM K. H € 0
There was room to fit the very much extended transpdsarswhen placed in the position of the original.
1 Allowa6semii 2y S Y2@SYSyu SA iTKiSMiddaubleRtgt oRtife origifia® N | £ € @
1 Usemagnet® t S U S NJ 5tb (@) hotd the thvérsBdimgpieces of acetal together arfl)

to auto-locate each transposed position.
Two3mmdiameterrare earth neodymiummagnets on either side of each airway hole set just below the
interface surface of each piece of acetal were used. A tot4({88+6+6)=400magnets. Thi produced a total
pressure of about 15Kg (33Lb&)0mm slot at each end of the lower piece of acetal enabled the two pieces
to be held in position ptwo bolts ¢ a necessity as the two have no magnetic attraction when half way
betweenalignment.

1 Moving the upper acetal piece on the fixed lower presented a challehgery simple lever

and two fulcruns was usedThelever was made from spring steel.
¢tKS T2NOS NBIdANBR (2 aa2dzYL¥ FNRY 2yS LRIHgiA2y KSER 0o
(35Ibs)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 lowetake-up-spoolof 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 cavorker (Peter Davis) had a computsntrolled milling/drillng machine.
The rough acetal bars were milled to shape, then drilled. The nipple bb&Smmwere

laterenlargedh y | aAYLI S RNACf f

LINE a a

g A (AKresh fitime & (0 2 LI LJ

acetalf 2 NJ p Kk aippes wabldmiridare earth neodymiurmagnetswere 5mm x 3mm

diameter. Holes of 3mm were a press fit for the magnets.
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Facing the acetal

The acetal bars had their touching faces smoothed by hand. Progressively fine waterproof
abrasive paper waglaced on a platglass platter and the acetal bar faces rubbed on the
abrasive. Very flat, close fitting faces resulted.

Inserting Magnets

The 400 or soare earth neodymiunmagnets were pushed into ea@mmhole with a lick
of Loctite 680. Technically Loctiteeknot 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.

COMPO!

High
Sirength

\ g

Loctite and thepressingtool used for both magnets and brass nipples

Magnetstowardsanend of the lower and upper acetal bars

Inserting nipples
Nipples werecut (21mm) by hand fromb/16¢ (OD) brass rod. A small tube cuttea
measuringpiece of wood with a holandawooden clampheld in a viceyvere used.

Brass nippleutting tools

The 3.5mm nipple holesn the acetal bar¢from the milling machine)
were driled out to 4mmso each brass nipple was exposed by the sal
amount. Ashoulderin the acetalvas left as an insertiogtop(i.e. the
holes were not drilled through)

Each nipple was pressed in by hand with a lick of Loctite 680. The above presdings
used

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

10
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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 intcated and threaded magnet holes. The angle pieces
were drilled to allow brass nipples to pass

Set screws in emptreadedmagnet holes held angle pieces to the acetal bars

Themoving mechanism of thepper acetal bar

The upper acetal bgd) (the one tha moves) wasattached toan angle plate of thin sheet
steel(2). This in turn haa steelbar (3) pivoting on it Thebarhad 15 oblong holes in it at
7mm centres. The holes were able to move beharfiked angle iroif4) in whicha window
(5)displayed two adjacent oblong holéBwo brass fulcrumg) stood on either side of the
window.

The moving mechanism parts

11












