Conserving a pedal electric Duo-Art

Peter Phillips

| recently purchased an unrestored English pe@atrd Duo-Art in a 1929 Weber

upright. Oh boy, what fun lies ahead! | thoughtduld share my experiences in a
series of articles in the ACMMI Bulletin as | wotlrough this complex instrument
and hopefully get it going. I'm doing this for seakreasons, the main one being
that so little is written about the PEDA, and wihiare is doesn’t apply to mine.

Julian Dyer has been an excellent source of infdomahrough a posting on his

website, but as Julian points out, all PEDAs affexdint.

Another reason is to do what all club magazinesodshould do, and that is to share
instrument restoration experiences, whether preddny an expert or beginner. And
when it comes to a PEDA, meet Mr Ignorance. Asafusiays, the best way to figure
out how to tube, repair and restore a PEDA is st figure out how it all works.
And that is a task in progress. So I'll start & Heginning, and share with you what
I have so far learned and achieved in my questitg bhis instrument back to life.

The piano

When the instrument was delivered, it was a pai@g pathetic thing. Covered in 60
years of grime and dirt, all the tubing had diginéted with most of it lying on the
bottom of the piano. The piano action was frozba, dtrings completely black, and
every exposed part covered in what was probablykemeither cigarette or open
fire. But it was complete, totally original (welljmost, as I'll explain later), and had
all the hallmarks of an instrument that would rewboto conservation, not
restoration. By conservation | mean bringing ev@ng back to original condition
through elbow grease, and only replacing partsirostfes that won’t respond to
polish, cleaning fluids and lots of rubbing. Bunlahead of myself, first the piano.

| took the piano action to piano technician Richardireoni’'s workshop, where we
both worked on it for about three hours. The warnkoived using compressed air to
blow out the dust and dirt, a Dremmel to clean bhp hammers and the most
wonderful, magical liquid called Protak to free iy action. Richard imports this
product, so | quickly purchased a bottle. Protakpplied with a syringe to each and
every pivot point, a drop or two is usually enough.



Back home, | spent the next few days applying nretak and regulating the
action. The Weber has a Langer action, made in @&eymwhich is different from

the piano actions shown in Aeolian publications.even the piano action in this
instrument is not mentioned in the literature. Grart. After doing all the usual
regulating things, such as tightening every scteavelling the hammers, adjusting
letoff etc, bit by bit the action started to coneelife. Nothing was broken, every
adjustment was easy to use and thanks to Richlaedadtion was looking much
smarter. It remains to replace the dampers, bgeth@rk well enough for now.

The piano keys were the big surprise. Every ivarynivirtually perfect condition,
with only minor yellowing. This is typical of a ptar piano, in which the keyboard
gets little use. The keys took some cleaning, Lttt 8pray cleaner and warm water
gently applied, it took only a few hours to get #eyboard back to almost original
condition. The strings were another matter, as theye all as black as soot. To
clean these | used a piano string cleaning rubbeéidats of energy. | was not trying
to get them back to new condition, just to remdwedrime.

None of the strings were rusty, and later when &idhuned the piano, he remarked
on its general condition. “What a find!” It's cuntty tuned to somewhere between
A435 and A440, but will eventually be brought ugpttch. Right now the piano gets
played every day, and being in the front room samext brings passing visitors to
the door. “Who'’s the piano player?” I'm not sure attwill happen when | start
playing rolls on it, but for now the Weber is atide making music.

The upper action

One of the first things | did was to remove the aippart of the player action,

mainly so | could get access to the piano actiomatso to start work on the player
part, as this is the main reason | bought the unsént. What a shambles. Sitting
before me was a complete mystery. There were fexgschs to how everything
connected together, as the rubber tubing was brakesasily broken when trying to
trace it out. My knowledge of genuine Duo-Art idatesely small, although | had

learned a thing or two in the heady days of 1978mwhbuilt the Duo-Art vorsetzer

that Denis Condon and | used to record Percy Geairgut, as | said at the time, the
only Duo-Art part in that vorsetzer was the trackar. Now | was faced with the
real thing, made more complex by being of the petktric type.



It's at this point you might be excused for givitige job to someone who knows
what they are doing. But | was encouraged by tbheight that | might, just might,

get away without recovering the stack, redoing ¥hbs/es or breaking apart the
expression box. Time will tell on that, but so &y good. The problem that lay
before me was to determine where the tubing wend that's when my learning

curve started to ascend, at first very slowly andlly to a sufficient point to let me

start pulling things apart and bringing them baxkheir original condition.

The main points of concern were the rotary Duofethola switch with nine tubing
connections, and a block containing eight valveish ®6 connections. That's 35
tubes, and where do they go? Coffee... You see,nlslliiescription and drawings
of a PEDA were close, but his switch shows 11 cotioes, and fewer connections
to the valve block. Other PEDAS | have seen hafferéint switches again, one with
10 connections, others as separate slide switétmesnone have a valve block like
the one | was staring at. Coffee...

It took me several weeks to decode this thing dadl€®ianola-Piano “Duo-Art” with
Themodist and Metrostyle lever. I'm familiar withrmfpico, but here’'s another
language. | still don't fully understand the fumcti of the wonderfully named
Temponamic lever, and | guess | still don't know fiall versatility of the PEDA.
But that’s all in the bottom action, which is yettie explored. For now | realised it
was time to get my hands dirty and dismantle thigckwand the valve block so |
could figure out what they do, and how they workBdt before | start explaining
these (yes, | figured it out), it's appropriate dive an overview of the PEDA’s
operation, and what the rotary switch (shown belisvgupposed to do.




Overview of the PEDA

According to Julian Dyer, the PEDA was first maratifeed in the UK around 1921
and proved very popular. There is also an Amerjpagial electric instrument, but
these are quite rare. Even so, it is the instrunfeatured in a service manual
reprinted by Vestal Press. All PEDAs built in th& @re different in some way,

having been constructed from whatever parts westoick at the time.

The block diagram below shows the main parts aait thcation in my PEDA. All
PEDAs have these parts, but not always of the $gpee or in the same position. In
this instrument, the pump is a vacuum cleaner ttpe tracking system moves the
tracker bar and there are 80 pneumatics in th& ¢factunately, as this simplifies
things a little). It also has a transposer, a regeatch and a soft switch, which

simply switches on the soft pedal.
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The rotary switch

This is a good place to start, as it helps expldiat has to happen when the switch
(of whatever variety) is set to either Duo-Art olafbla. The switch has three
functions: pedals on or off, to set a Themodisyiplg level when playing an 88-
note roll, and switching various Duo-Art function¥he latter requires more
explanation. The expression box in a PEDA has earés not found in a standard
Duo-Art expression box, including mechanical cottiogxs to various levers on the
front of the piano, and Themodist operation. So wia@ 88-note roll is being
played, the Duo-Art part of the box has to be béatbff, so the Themodist part of
the box can take over. This is achieved with theoddudt cutout primary valve
shown in the diagram. It connects to two inputstbe expression box which
connect to two valves in the expression box whitlemvoperated, block the flow of
air through relevant parts of the box.

Next are the Themodist connections. The Duo-Artd(any Themodist player) has
two theme holes in the tracker bar which in a Dub-determine how the stack is
controlled, in which the choices include all notésaccompaniment level, all notes
at solo (or theme) level, or half the stack reamviaccompaniment, the other
receiving solo level vacuum. That's ok for Duo-Abit not for Themodist rolls.
Instead there are now two more valves in the egmrsox that only function when
the switch is set to Pianola. That is, there arg theme valves in the expression
box, which are connected to four theme primary es)which in my case are in the
valve box mounted on the top action.

There’s more. The four expression holes on eitlter sf a Duo-Art tracker bar are
mounted above the last four treble and last fogslmote holes. A Duo-Art roll has
80 notes, so there are never any note holes tosexjpe expression holes. But in an
88-note roll, it's possible there will be note hoklat could uncover the expression
holes, and send the Duo-Art box into a frenzy. Heeordion pneumatics which
operate the Duo-Art expression box are operatedriogary valves, which connect
to the expression holes in the tracker bar. Théget @alves have cutouts which
connect to a single tube that connects to the yataitch. On the Duo-Art setting,
the cutout is disabled, allowing the accordionsréspond to the expression
information. On the Pianola setting, the cutousperated and therefore prevents the
accordions from operating.



That's the Duo-Art switching functions, now to th& about setting a minimum
playing level for 88-note rolls. It seems there aegious ways this is achieved,
including having an extra accordion on the accorimpant side which is only
operated when playing 88-note rolls. On this PE@A yave a choice. There are
two input connections, one to the power 2 accordemd one to the power 4
accordion. A tube to either one (block off the o}tgoes to the rotary switch, so on
the Pianola setting, either accompaniment accor@lion4 is collapsed.

The pedal on-off connections are simple. The tradle pedal holes are either
blocked by the switch (pedal off) or connectedhe pedal primary valves (pedal
on). But what of the switch itself? It's here theig suddenly got tougher, as
unbeknown to me at the time, someone else had fiselimg with this instrument.
In fact, the more | got into the dismantling, therm evidence | saw of on-going
repairs, perhaps made by an Aeolian techniciamdutie 1930s or 1940s. One of
these was to cover a hole in the rotary switch,intakne think this was correct. A
red herring as it turned out.

Once | knew what had to happen with the threerggstof the rotary switch, the next
step was determine how the switch should be coade@his meant dismantling the
switch and figuring out what happened to eachfihe connections for the three
switch settings, which are: Duo-Art rolls electtigaoperated; foot operated 88-note
rolls pedals on, and foot operated 88-note roldafgeoff. The Aeolian Instruction
booklet No.3 for the UK PEDA shows four positiorfstiois switch, wouldn’t you
know, where the fourth is quaintly called Persddahtrol, ‘Pianola’ and ‘Duo-Art’
Rolls. Perhaps this happens anyway with my swibch,it certainly only has three
click positions.

The valve block

The literature on the PEDA, or any Duo-Art is rekadnly lacking in information
about the operation of the various valves | wasialmencounter. This is not rocket
science, but | could not figure out how these walweorked, even after
disassembling the valve block. But, after some tiasethe illustrations show, | have
finally determined how the theme valves work (sertmpage) and the operation of
the notoriously complex 4-hole tracker system (pafter next).

10



Operation of PEDA theme valves
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Figs 1 and 2: Switch set to
Duo-Art, which applies
vacuum to the Duo-Art
theme cutout pouches
allowing DA theme valves
to operate. The Themodist
theme valves (also
connected to the theme
holes) are prevented from
operating by the switch
applying atmosphere to
their cutout pouches.

Fig.1: Theme hole covered, valve off, atmosphere
supply to theme secondary, which is therefore closed.

Fig.2: Theme hole open, valve raised, vacuum to
theme secondary, causing it to operate (open).

Fig.3: Cutout operated by switch,
blocking connection from theme hole to
valve. Atmosphere to theme secondary
supply at all times, closing theme secondary.



Four-hole PEDA tracking system
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Operation: Cutout pouch 2 is operated as in Fig.5—blocking input to valve pouch—when: (a) cutout pouch
1 is inflated by open tracker hole, or (b) when the switched vacuum supply is off (to prevent tracking
occurring during reroll). During reroll, both sides of the tracker pneumatic therefore receive vacuum to keep
it stationary. During play, both sides of the tracker pneumatic are open to atmosphere (as in Fig 4) unless
the roll shifts (Fig.5), causing vacuum to one side of the tracker pneumatic, which moves to correct the roll
position. The inner tracker holes operate cutout pouch 1 which, when raised, pushes cutout pouch 2
against the connection to the valve pouch, preventing it from operating.
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Perhaps the greatest mystery was this thing call&ditout”, an extra pouch in the
valve assembly. | assume the term “double membxahee” is another way of
describing these valves. The problem is that fatuabuts operate in the same way.
One type requires inputs of either vacuum or atmesm another has inputs of
atmosphere (open) or closed. This is importanturad | knew how the various
cutouts operated in the valve block, | could ndedaine how the switch should be
connected. After a lot of sketching, head scratghamd coffee, | came up with
diagrams of the three different types of valvethia valve block.

The valve block is actually in three sections aad four theme valves, two tracker
valves, and two valves to do with pump motor onaffl reroll. The theme valves
are the most critical, and have an adjustable thmuget the quickest response. The
colour drawings on page 10 are my attempt to show the theme valves work.
Note that the cutout pouch requires either vacuuratimosphere. The drawings on
page 11 are an even braver attempt at decipheowglie four hole tracking system
works. It's just a pity that this form of trackirgystem is only good with new rolls.
Note that its cutouts (there are actually two palve) operate with either
atmosphere or closed, different to the theme valkaes produced these drawings in
colour for best clarity, as it might just save yand me later on) some head
scratching when troubleshooting a faulty valve.

Above: The valve block. Left four valves are /' . A
theme primaries, centre two are for /
tracking, right two for reroll, motor off. ‘

Right: Theme valve “tosh” cutouts. One i
removed to show how the cutout blocks the,
connection between the theme hole and
theme valve pouch
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Repairing the valves

Before disassembling the valve block, | bench te&teand found to my dismay that
it did not do what it was supposed to do. In patic the cutouts in the theme
valves did not work, which meant both the Duo-Andarhemodist valves always
operated together. After a phone call to a welvlamoestorer (thanks Jim), | had the
courage to pull the valve block apart, and yesuggiested by Julian and Jim, there
was the problem: the cutouts were made of “toshitivhad perished.

But there were other issues | began to discovdr,painting towards rough

workmanship at the Aeolian factory. The insidelaf talve block was not sealed in
any way, making it very porous. The metal valvets@gre in poor contact with the
wooden surface, a great potential for leaks, ared arious leather seals were
obviously only partly effective. Perhaps | had fduthe problem the Aeolian

technician all those years ago could not.

| wondered at the use of rubberised cloth, rathen teather as a cutout pouch, and
decided the reason was to ensure a totally airtigat. | decided to use rubber as the
replacement material, the sort you can buy fromhgsi® shop for stretching
exercises. | have been experimenting with this natéor a while, and it certainly
gives an airtight seal. The photo below shows tely installed rubber pouches,
and a closed cell neoprene sealing alongside tiginal leather to ensure a good
seal with the bottom boardSifice replaced with split-skin leather. Ed 2Q1l6/e
also coated the timber with two layers of shell@he valves now work as they
should, perhaps for the first time. The sealingVéhapplied should hopefully save
leg muscles when pumping a roll. To be continued...

Thin rubber sheet, about
the same thickness as
pouch leather to replace\

the original “tosh” cutouts.

Surrounding the pouches is
a layer of 3mm closed cell
neoprene to give a good
seal with the bottom boaret:
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Conserving a pedal electric Duo-Art - Part 2

Peter Phillips

In the first part of this ongoing article, | desmd the PEDA's rotary switch and the
valve block mounted on the top action. In this pEittconnect them together. First
a couple of corrections. UK member Denis Hall hamfed out that the PEDA was
first marketed in 1923, not 1921, which helps ddiese instruments. Denis also
pointed out the four-hole tracking system is adyuatry good with damaged rolls,

not relatively useless as | had suggested. Denistpmut, however, that it's

essential to seal the pouches in the tracker valves

Tubing connections

As | explained before, the problem | faced was ltowonnect the rotary switch to
the rest of the instrument. | now have three diffiertubing diagrams of the PEDA,
but none of these are correct for my instrument Aet, as Denis Hall also pointed
out, all PEDAs operate in much the same way. Theyehto. So why the many
tubing variations? Why was there not a standard #EDhere are probably all sorts
of reasons, which ultimately don’t matter. What @i is how to tube each part so
it achieves its desired function. That the parféedifrom PEDA to PEDA is the
challenge.

By now | had worked out the operation of the thadédéerent types of valves in the
valve block mounted on the top action. Next | haddetermine how the rotary
switch is connected to achieve the required funstiovhich are:

* Pedals on or off (Pianola position only)
* Duo-Art position:
e allowing Duo-Art theme valves to respond to thenades in the roll, and

preventing the Pianola theme valves from respondingieved by operating
or not operating their related cutouts

« allowing the expression accordion primary valvesdspond to expression
information on the roll, achieved through cutoutstie primary valve block

< switching valves in the expression box for Duo-Apteration and isolating
the part of the box for Pianola/Themodist operafidno-Art cutout off).



In the Pianola position, the switch has to:

* prevent Duo-Art operation by isolating the Duo-#treme valves and allowing
the Pianola theme valves to respond instead

* switch the expression box to Themodist operatiamod@rt cutout on)

* operate an accordion in the accompaniment sideivie g suitable playing
volume

e prevent the accordion expression valves from opgrat

Having already worked out what was needed to opexatarticular function, eg, its
input open to atmosphere, closed or connecteddows, next was how the switch
might achieve this. To do this | disassembled thiich and made a paper facsimile
of the top part of the switch. The aim was to fegout the interconnections of the
nine inputs to the switch, which is shown below.

To work this out | laid the paper version of thp fmart of the switch over the bottom
part of the switch and noted what happened for ediche three switch positions.
The possibilities were a switch input being conedcto atmosphere, blocked, or
connected to another input. At the time | did tleise of the holes in the top part of
the switch was covered with tape, giving the apgeea of having been done at the
factory. This red herring caused a lot of headtshrag, until | realised it was a
modification done by a serviceman.



The tables below show the results | obtained:

Duo-Art position

Pianola position (pedal on)

Pianola position (pedal off)

9 connectsto 7

9 connectsto 7

9, 8, 7 and 6 blibck

8 connects to 6

8 connects to 6

5 and 4 connext to

5 open to atmosphe

& and 4 connect to 3

2 blocked

4 open to atmosphe

@ blocked

1 open to atmosphere

3 connects to 2 1 open to atmosphere

1 blocked

From these results | was able to determine that:

9, 8, 7 and 6 operate the on-off function for thenger and soft pedals

5 operates the Themodist primary valve cutoutsgphydng vacuum in Pianola
position (cutouts off), and atmosphere in DA posit{cutouts on)

4 controls the Duo-Art cutout primary valve by appyj vacuum or
atmosphere. In DA position atmosphere is appli@ching on the primary valve
and allowing air to flow through the DA expressloox. Otherwise vacuum is
applied, which turns off the box.

3 is the vacuum supply to the switch, taken fromdtvitched vacuum source
supplying the valve box

2 controls the cutouts for the DA theme valves acebrdions by applying
vacuum to the cutout pouch in DA position, blockdiderwise.

1 operates an accompaniment accordion (either #2)aio set the minimum
playing level on Pianola. (The hole to atmosphexa Iheen blocked by a
serviceman, thereby preventing this function frqrerating and causing me
great confusion.)

The diagram on the next page shows the connediietmgeen the switch and the rest
of the instrument. These connections differ fromntlaé tubing diagrams | have,

because of the different types of switches, sontle ¥0 connections, others with 11.
But in the end, they all achieve the same resulss differently.



to loud pedal valve/pneumatic

to soft pedal valve/pneumatic

to loud pedal tracker bar hole

to soft pedal tracker bar hole

to #2 or #4
accompaniment
accordion

primary valve
to Duo-Art cutout

primary valve

to tracker
pneumatic

L]

I
o0 0
' 2 tracker valves
to switched
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to unswitched
vacuum

to theme <€
holes in
tracker bar <«—

0
Vo

to tracker bar tracking holes

¢
to Déo-Art

accordion cutout
Reaching the point where | could actually presbatabove connection diagram has
taken an absurd amount of time. Now that this p@imeached though, the rest of
the work, while time consuming, is relatively sgfaiforward. At this stage, work
has progressed on the top action, which presestiy many parts stored in plastic
bags. A question | need to answer is whether teatete primary valve leathers. It
has been suggested this is essential for besttaperaut it's invasive work | would
rather avoid. It seems logical to do this work naile the top action is in bits,
although another argument is to get it all goingnttsee if the valves need to be
resealed. After all, Aeolian player actions areehjiduilt and can be disassembled
reasonably easily. More as work proceeds over cpmionths.



Conserving a pedal electric Duo-Art - Part 3

Peter Phillips

Having now sorted out where most of the tubes gmynWeber PEDA, | was able

to start doing some restoration work, initially the spool box. At first | thought this

would be easy, if time consuming. In some waysdswasy, at least until it came
time to put all the newly polished parts back tbget In this article, | outline the

restoration work and the problems | had to solvegeéd the spool box working

properly. It seems that at the time, Aeolian hagiality control problem.

It's hard to believe how many parts there are ity@cal spool box. You get to
realise this when each one has to be restored, fimmscrews to timber panels.
Spool boxes are generally fairly similar as thdydalmuch the same thing, although
a PEDA spool box possibly has more parts than n#est. knew | would be doing
the restoration work over a period of time, rattiem all at once, it was obvious |
had to do this carefully, so | would not lose comgats or get them mixed up. |
therefore started at one end of the box (basskhyoving each metal component,
restoring it, then putting its various, now restbparts in labelled plastic bags. Prior
to doing this, | took lots of photos, although Mneealise, you can never take too
many photos.

Restoring the metal work

The metal parts in a PEDA are all top quality aespond beautifully to polishing
and restoring. Parts are made of brass or steidpl@ith chrome or nickel. Plated
surfaces tend to deteriorate over time, and in nmastorations, need to be replated.
In this case, most of the plated parts were stilgood condition, requiring only
cleaning and polishing. Brass does not deteriondtie age, so no problems there,
just lots of polishing.

My armoury of restoration products includBdassq a tube of metal polish, and a
brass polish from Howard Products (more on thisrJafThese plus 0000 grade steel
wool, fine grades of abrasive paper (glass andocaridum papers), a spray can of
Incralac (made by Wattyl and calle@lear Lacquer Finishand a copious supply of
clean cloths.



There are no real tricks | can pass on, althoufguhd | got a better result with
Brassothan with the more expensive Howard brass polsrhaps the most time-
consuming part is polishing screw heads. In thisecdhe Aeolian employee who
assembled the PEDA was either untrained, incompederjust plain rough. All
screw heads were burred, and of course rustedof@ésh meant filing the burrs,
then polishing the screw heads with fine abrasiapep while the screw was being
rotated in a lathe. Once shiny, the slot had bangd by carefully sanding it. Brass
screws were similarly treated, then sprayed wiitralac. | found several brass-
plated steel screws, which seemed a strange ecqongivgn that the brass
transposer alone weighs over 1kg. The photos abbee most of the metal parts,
but not the many screws or linkages to the controls

Restoring the timber sections

My aim was to restore the black painted timberaue$ rather than respray them,
and it's here | want to proclaim two products yoaynmot have heard of. These are
called Restor-A-Finishand Feed-N-Wax,both made by US company Howard
Products. These are sometimes stocked by antiqaéerde and can also be
purchased on-line from Howard Products Australiamhowardproducts.com.au
The process is simple enough and starts by appRagjor-A-Finishwith either a
cloth or 0000 grade steel wool to remove the giame leave a semi-gloss finish.




The timber panels in the spool box,
except the bottom panel

Sometimes two or three goes are needed to cleasutifiece fully. Once clean and
dry, | applied a light coat dfeed-N-Waxand polished it into the surface to get a
smooth, low gloss finish rather like the origindlchose restoration rather than
repainting, as the timber work was in good conditiand | wanted to preserve the
finish as it was 80 years ago. The celluloid lab&lso responded to the same
treatment, although care has to be taken to awaubving the black writing. As
these are tacked on, | left them in position whikaning the timber surface.

Problems putting it back together

I've mentioned before that this spool box was asdedwery badly. Just how badly

| was soon to discover as | reassembled it. leflaoy rebuilding the bass side of the
box by refitting its metal components in the reeessder | had removed them. | had
previously noted that the top bearing flange oysréal that of the Duo-Art/Pianola

switch, and that the installer had ground a chatofgiive a degree of clearance. The
effect however was to cause the bearing shaft tatla& angle, with the roll end of

the shaft pointing skywards. This explained the svaflpacking under the bearing

support at the treble end, which would also catssshiaft to be at a similar angle.



The fix seemed simple enough, and after filing
the brass bearing flange so it could sit
correctly, | then proceeded with the rest of the
assembly. It was only when the box was rebuilt |
that | found it impossible to put a roll on. The
bass end shaft would not retract far enough, as/'®
it was hitting the bearing. Then it struck me.
The bearing had been mounted back to front!
Reversing the bearing now exposed the
chromed section (previously hidden in the
timber panel) and allowed it to fit perfectly in
the available space. No filing, grinding or
distorting needed. The photos show thebearing,
and the grinding and filing applied to make it
fit when it's mounted backwards!

I wish now that | had tried to put a roll on befdle box was disassembled, as
although it must have been possible, it would hagen difficult, and only made
possible because the bearing shafts were at sa@zwnangle. And this is from new,
as I'm sure this spool box has never been prewowstked on.

If this was the only issue, | might perhaps havgifen the installer. But there were

many more, such as the tracking. The tracker pnBarhad at once stage been set
alight, | assume caused by a cigarette lighter tsdéight up the darkness behind the
pneumatic. Recovering it was very fiddly, due te ilay the cloth has to be cut.

Prior to recovering the pneumatic | noticed its kers had not been sealed
internally, either due to Aeolian policy, or morikely slackness on someone’s
behalf. Once sealed and recovered, next came laigial and connection to the

tracker bar, as this pneumatic moves the trackemiod the supply spool.

Previously, after fitting the tracker bar exacttyishad come out, | had to fit spacers
to the tracker bar support bearings so the bardcoave. Whether it had originally
been free to move seems suspect. In any casenkheohnecting the pneumatic and
the bar was too short, which the installer had et by putting considerable
packing under the connecting bracket on the pndaneusing it to sit at an acute
angle. This would have made the linkage very sdiffd | doubt now if the tracker
system ever worked at all.



Then there’s the transposer. This massive contraptiust have been expensive, as
there’s nearly 1.5kg of brass involved, plus coesattle machining. In principle, it
has two predrilled bars with one sliding over thigeo such that in each of the seven
possible positions, tubing on one side connecttuling on the other side. The
position of the moveable bar is set by the transpleser slotting into cutouts in the
front panel. As you might have guessed by nowatlgmment between the two bars
was never right, caused by the way the front paael been mounted. But this is
nothing compared to the spool box light installatio

It's possible this light was retro-fitted, perhamg the Sydney dealer who sold the
piano. In any case, it uses the electrics of thredi The bayonet cap lamp socket
was cobbled together from nearly compatible parts, is made of brass. To fix it to
the box, the installer hammered the socket's magritange (see photo) around the
side of the box, such that a mounting screw watheriront, the other on the inside.
(The photo on the right below shows how the soskabw fitted).

lamp socket
flange 7 cable exit after
» '/ _4— rebuilding the

matching lamp socket

screw holes

The wiring from the socket was clamped betweentdipeof the side panel and the
socket’s exit point, then stapled to the top ofglte panel and connected to a large,
metal push-pull switch fitted to the back of thealpbox. The connections to the
switch were exposed, and anyone reaching behindpbel box would easily have
come into contact with them, and therefore diretI240V.

[ ——— SRRy

W

Exposed switch
connections, behind
the spool box

The original switch,
reproduced full size

9



That plus the potential for the lamp socket to ioth the wiring at the exit point
meant it was essential to rework this arrangemienduding getting rid of the
ridiculously large on-off switch. Surprisingly, th25W Philips lamp, possibly
original, was still working. While originality ignportant, so too is safety, and there
was no way | was going to keep the original wirihngstead | used modern wiring, a
new switch (toggle) and a re-engineered lamp soclate from the original. That
plus a cover over the switch and clamps to holdntinig.

There were other more minor issues that neededgfixduch as the position of the
rear brass protector strip. The installer had medinthis strip too low, which
required it to be tucked behind the quad beadingeaback of the box. This meant
the centre screw holding the piece of beading cootdbe inserted, as the brass was
in the way. Raising the protector to its corredgghesolved this problem nicely, and
returned the box to how it should have looked wiirsh sold.

This completes the upper action, except for thevesal The key pneumatics are
surprisingly air tight, and don’'t need recoverimgy does the air motor. However,
advice from other collectors was proven correctnwherious tests were applied to
the valves. Yes, they need to be done, and thelybeil but not by me. This is
territory I'm too unfamiliar with. Instead, restordim Nicholson has agreed to do
them, which pleases me greatly, as he will do &édter job. To be continued...

Completed spool box, now better than new
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Conserving a pedal electric Duo-Art - Part 4

Peter Phillips

When | wrote Part 3 of this series, | figured tlextpart would be about the bottom
action; the expression box and all the many pneigrpatts located in the bottom of
the piano. But as it turned out there was stillaywo go with the top action. By now
the valves have been restored by Jim Nicholsonuffally, might | add), so it
seemed a straightforward task to assemble andthgbtop action. | even had high
hopes of having it ready for the August ACMMI meeti But | had not counted on
Aeolian engineering. Completing the top action ¢fi@re became a topic in itself, as
it was far from the easy, if repetitive task | leatvisaged.

Starting the tubing

There are three main components on the top detki®PEDA action: air motor,
spool box and the valve block on the bass end. Astioned in previous parts, the
valve block has four theme valves, two tracker #aland two more valves that |
had not been able to put a use to. These unidehtifilves are like a typical primary
valve in that there’s a pouch (with bleed) thatislih wooden valve to send either
suction or atmosphere to the output. Except... Tlaeeetwo valves, but only one
output. Furthermore, the output is not exactly isucor atmosphere, it's actually
either suction or a restricted connection to atrhesp. At the time | investigated
these valves, | decided to put them in the too Heasket and wait until | had to
really figure them out. That time came when | starthe tubing.

Other than tubing the bar to the transposer, it @@asous that théast part of the
tubing would be the connections from the transpbserto the valves. This had to
be done after | had completed all the many conoestito the valve block, the
manifolds on the bass and treble ends of the acti@tracker pneumatic and so
forth. In other words, | now had to figure out htive reroll, repeat and motor off
functions worked in this instrument, as the tubfogthese parts has to go in first.
And therein began a journey of discovery, frustratimany cups of coffee, phone
calls to other club members, and of course referém@ll the documentation | have
assembled. None of this helped as it turned chadlto figure it out myself.



Motor switch pneumatic

Reproducing pianos have an electric pu
which is switched on manually, and usus
switched off automatically by a collapsi
pneumatlc In an Amplco switch off

hole in the take-up spool is uncovered. If ¥ f
repeat switch is on, this hole is diverted to
repeat pneumatic which causes the ,
mechanism to be engaged at the end of rei
Simple and effective.

So | figured Aeolian would do something similar.tBw, even though it too has a
pneumatic to turn off the motor switch, a repeatpnatic, and a hole in the take-up
spool. For reasons | have yet to work out, the Buotracker bar has a hole called
the “motor port”, which is often a mystery to mapgople, as it was to me. Why
another hole to operate the switch pneumatic? tsrétenough?

Putting my questions aside, | examined the Duolifetature and slowly the light
began to dawn as to how the switch pneumatic wasated in this instrument. All
the drawings | have show that the repeat switdnwgooden slide switch with four
connections. In my instrument, the repeat switchragary, and has three
connections. In the former, the connections froenrtiotor port hole and the take-up
spool hole have a restriction in the tubing. Thesids that opening one hole doesn't
overcome the bleed in the switch pneumatic, whilorily achieved wheboth
holes are open. Apparently this is done so the pmuogor won't switch off during
reroll should the roll not maintain contact witrettracker bar, and also so it won't
switch off until the roll has completely rewounddicated by uncovering the take-
up spool holeand the motor port.

While this arrangement is unnecessarily complexeadt | could figure it out. But

what of these two unidentified valves? And whereentde restrictions mentioned in
the literature? You may have already figured it. ditltese two valves, with their
single restricted output, operate the motor switiseumatic. The motor port goes to
one valve, the other valve is connected to theatepsitch (see diagram).



output (goes to
switch pneumatic)

close fit close fit

to vacuum
supply

bleed

motor port

to hole in take-up spool

to repeat pneumatic
(bottom action) REPEAT

either input blocked, output = vacuum )
switch

when both inputs unblocked, output = bleed to atmosphere

Construction of the valves controlling the motor switch pneumatic

When both valves are operated (motor port and tgkepool holes open), there is
enough atmosphere allowed into the switch pneunatevercome its bleed and to
cause it to operate. If the repeat switch is om thke-up spool hole is now
connected to the repeat pneumatic, so only the mpmid is still active. Therefore
only one valve will operate, giving an insufficiespening to atmosphere to operate
the switch pneumatic.

The vacuum supply to operate these two valves cdroas the switch pneumatic

supply, requiring tubing to run from the treble esfdhe action to the valves at the
bass end. To make it worse, Aeolian installed & B8ut nipple at the valve block,

and a control size nipple at the treble manifolde Driginal tubing had a length of
3/8" tubing run almost to the manifold, coupledttte manifold with a short bit of

control tubing stuffed inside the larger tubingl #&d supply two primary valves. |

replaced this excessive tubing size with controé subing.

I am still scratching my head as to the complegityhis whole arrangement, given
the additional cost it would have involved. Thissigrely a case of using a sledge
hammer to crack a nut!
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The manifolds

There are two manifolds mounted on the top deckhef
action. The removable section of the 16-way madifd the
bass end is tubed to a 16-way manifold attacheatiggiano
(see photo). The 3-way manifold in the photo istlidirectly
to the action. The treble end manifold on the actias four
connections, in all accounting for 23 tubes. Somayt task
was to determine if there is a standard way oftifigng these
connections. Again back to the literature. Fortahlyathis
turned out to be easier to figure out, as most Brte-have a
similar arrangement.

The diagrams below show the connections | havéedetn.
These are in general accordance with the drawingmy
library, at least those that show the manifoldse Duo-Art

Manifoldsin the
Service Manual identifies a few of the connectioasd piano (bass end)

assumes you know the rest.

8 tubes to accordion valves (tracker size)
un-
switched
suction 8 tubes to treble expression holes bass expression holes
tracker bar
«-—@-—@--@-—---—@-—@-—@ ;
to < to DA-Pianola °
valve switch (1) €—]-- == ----------------_Pianola ------ Duo-Art ----- o
block swnched soﬂ Ioud treble bass treble bass &
2 tubes to sucnon peda pedal theme theme theme theme ccordl om
DA-Pianola
switch q—{----------J-—----2 S !
+ (8 and 9) 4 tubes to theme valve outputs <€--
to DA-Pianola "
switch (4) 3|/ 8 b
biltjt%%yagtic?n 7 tubes to bottom action (control size)
2 tubes to

switch pneumatlc

> to valves 1mmmmme o] —> to repeat switch

above left: 3-way bass end manifold
‘ @ ‘ > to reroll hole
above: 16-way bass end manifold

——————————————————————— —> to valve output

left: 4-way treble end manifold
2 tubes to bottom action

(control size)
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Tubing the action

With all the connections now identified (phew!)¢duld start tubing the entire top
action. The first task was to connect the pedathéatracker bar ports, in particular
the soft pedal, as its tube needed to run undehalbther tracker bar tubing. Then
the tracker bar to the transposer bar, which ladvitn special issues. It wasn't until
after about 10 connections that | realised thespyaser baand the tracker bar move

horizontally, sometimes in opposite directions. Mgat, just-long-enough tubing
would not allow this movement, so back to the beigig, this time checking for

freedom of movement as | went. Consistent withentrpractice, | am using rubber
tubing for the tracker and control sizes, PVC &ogkr diameters.

Then came the tracker tubing, with its four conimed to the valve block and two to

the tracker pneumatic. | left the latter two tudesg enough to swap over if

necessary (which proved later to be a good idesy ttere connected the wrong
way). Working inwards at each end of the tracket baxt came the motor port and
reroll connections, the latter going from a trackiee nipple to a control size nipple.
This anomaly occurred several times, for no apgaeason, requiring custom made
joining nipples to accommodate the two tube sizes.

Before | could start tubing the expression holethtomanifold, it was necessary to
complete the connections to the valve block, ald@uin all. This was fiddly work,
as the nipples are close together and the tubesniirigle. The connections to the
valve block are shown in Part 2 of this seri@illgtin 153). Once done, the
expression tubing went in next, with the trebleitgbarranged across the back of the
spool box. | had few clues as to how the tubing wesalled in the original
instrument, except for the presence of two bradketsseemed ideal for the purpose
| put them to. This tubing goes to the 16-way madifit the bass end.

The treble end manifold has four tubes that all @drom the bass end of the stack,
and which lie under the stack tubing, requiringsthéo be installed first. Finally, the

80 tubes from the transposer bar to the valvesiiniag about eight hours of poking

and pushing recalcitrant rubber tubes over subnderggples. Patience, spit and
long nose pliers! (As a friend one remarked, likeshing a marshmallow into a

money box.) Then a final tidy up, and lo, it's tifoe the ACMMI meeting.

12



Summing up

Feedback from readers of the Bulletin has showh rtiembers appreciate reading
about rebuilding experiences. In this instance, thstrument is particularly
complex, but it also has components common to cdeetian installations, making
this restoration story relevant to many peopleopé also that | am not putting
anyone off doing a restoration job. | can tell ybat there’s something therapeutic
about an “Aeolian challenge.” In the end it's simdbut the journey is another thing,
and that's perhaps where the fun really is, att lealsindsight.

This completes the upper action. The valves wellg festored in that the valve

block was completely disassembled (320 screws)pthehes were sealed, valves
cleaned, then reassembled and sealed with shallaeqaired. The throw of each

valve was set by adding spacers so all valvestmdame travel of a bit over 1/32".
One pouch had been eaten by an insect, otherwisevdlves were in excellent

condition. The cloth covering the striker pneumaiand air motor is original, but

also in excellent condition. Tests show it is gintiand supple, testimony that the
Aeolian purchasing department made up for the emging department, in that

parts and materials are all top quality.

The next job is to attack the awaiting horrorstaf bottom action, where space is a
premium, and mechanical linkages fight it out whk tubing. This might take more
than coffee. To be continued...

REEERRRELELE
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L 44

Rear view of the top action, which is now completed
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Conserving a pedal electric Duo-Art - Part 5

Peter Phillips

This part was intended for the next edition of &@MMI Bulletin, but work has
proceeded more quickly than | thought, largely lbseathis part doesn't cover the
expression box. Instead, it covers those compongntamight find in any Aeolian
player, although as I've learnt, there is no sinihg as a standard Aeolian anything.
As well, | have decided that the term “Aeolian ewgiring” is an oxymoron, at least
when compared to the Ampico, an instrument | haseked on many times over the
years.

Up to this point, | had done absolutely nothinghvitie components in the bottom of
the piano. When that time arrived, | first remotkd MotorA turbine pump and its
associated 240-110V transformer, a huge beast thiing dated 1943, branded
Admiralty. Why 1943, and not an earlier date isrope speculation, as the piano is
dated 1929. Next came the foot pedal/reservoirnalsise which has two tubing
connections; one to the bass side, another ta¢héet The only way to remove this
unit was to saw through the hardened rubber tub&agjer said than doneAn
engineer would not create such a dilemma for the serviceman and would have had

a more sensible arrangement.)

Removing the pump and pedal assembly instantly gaweuch better view of the
rest of the installation, allowing me to exploraribre fully. | decided to start from
the treble end, as that's where a cluster of pnéumiéay, these being the motor
governor, the reroll-repeat pneumatic and assatiadves, and a third unit that is
peculiar to pedal-electric instruments, which Ekplain further on. Before getting
into the pneumatics, | started with the electrécfield | am more familiar with.

The original wiring was, of course, dangerouslyederated, and if | was really
keen for originality, | would have purchased nevagithed wiring. But originality can
sometimes be taken too far, in the belief thatréiqudar instrument will be valuable
in years to come, and therefore should be keptedyntoriginal. However | doubt
this instrument will ever be much sought afterhe future. There are many better
quality players, such as those installed in Steyswahese will always be valuable,
unlike my old upright Weber.
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Nonetheless, | wanted to have a good looking jobniy own satisfaction, so my

method was to make the wiring almost invisible.tfis end | used black twin core

cabling throughout, routed discreetly and held lece with black painted wooden

clamps | made from old pneumatic timber. That @usrown 3-pin bakelite socket

for the connection to the spool box light, and aeotwhite PVC socket in the

bottom of the piano for the pump motor. | retaitlee all-metal pump motor switch,

as it's difficult to find a suitable replacements A precaution, | insulated the metal
pull rod from the switch. | don't entirely trustdeélectrical hardware.

Next was the re-roll/repeat pneumatic, —
which is controlled from two valves
mounted in an adjacent block (see
photo). The cloth covering the
pneumatic was airtight and supple,
no need to change. However | wa
surprised to see Aeolian cross valve:
in the valve block. | had thought these
valves were only found in older
instruments.

Reroll and repeat pneumatic valves

By now | was beginning to wonder about the histofrthis instrument. When was it

built, and was it rebirthed at a later time (peshéyy Aeolian in Sydney) from a

lesser instrument to a PEDA? In any case, the preetimatic is a unit that has two
functions, and is only required on a pedal-eleatr&trument. The first function is

provided with a leather flap valve, such that urgledalled suction, the valve closes
and prevents air flow through the motorised vacyuump. When the motorised

pump is running, the flap opens and connects thmppto the reservoir, which is

mounted behind the foot pedals.

The other function is to provide a spill for the torised pump. The idea is that
under reroll or low pneumatic load conditions, thll will operate and allow
airflow, thereby reducing the load on the pump.sTdpill is most important when a
turbine style pump is used (as in this instrumelgcause the airflow through the
pump cools the motor. Without the airflow, the nrotadll quickly burn out. A final
function for this unit is to provide unswitched San supply to many and various
parts of the instrument. See photos on next page.

15



spill valve operated by

suction supply points

spring-loaded pneumatic

leather flap valve under

elbow, which connects to motorised pump

to the reservair

Unit containing pump changeover valve and motorised pump spill valve

As you can see, there are many connections taittiisincluding nipples supplying
suction to the air motor governor, the reroll/répegve block, a valve controlling
an as yet unidentified pneumatic attached to theegmr, and another to a valve
controlling a similarly unidentified pneumatic ohet expression box. The main
work was to completely disassemble the unit, rective regulator pneumatic, make
and fit new gaskets, and replace a crazed pot-raidalv (strange, as all the other
elbows so far have been made of aluminium). Theimagic was tricky to recover,
because it is part of the assembly, not a seppratematic attached to the assembly.
(The photos above are of the unit prior to resionatin case you're wondering at
my recovering abilities.)

Then came the air motor governor, a unit mountedniralmost inaccessible place,
only now accessible due to the removal of the changr pneumatic. Although not
shown in the above photos, there’s a valve attath@me of the supporting legs of
this unit, which operates a pneumatic mounted engdvernor. The input to this
valve, as | eventually discovered, connects to @ pperated by the mechanical
linkages for Play/Reroll. In fact there are sevdirstages involved with this play-
reroll trap work, but more of that later. Right nomy task was to remove the
governor without injury to it or self. (Hint. Usepdllow when lying in the bottom of
an upright piano. It's amazing how many things ¢hare in this crowded place that
can cause injuries!)
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Two views of the governor are shown below. Thig hais little resemblance to the

illustrations in the Duo-Art service manual, butre® in much the same way. In

play mode, airflow is from the air motor, throudite tkey shaped slot covered by the
tempo slide valve, through the knife valve operdtgdhe regulator pneumatic, then
to the pump. When reroll is selected, the slideealn the right of the photo opens a
large port, allowing full air flow to the motor.

But what of this little pneumatic? It's job is téow the air motor during reroll,
which is now being supplied with full suction. Summising, when the mechanical
linkage is in reroll position, a port is openedergting the valve mounted on the
change-over pneumatic. This valve operates thell rpreumatic shown in the
photos, which causes a slide valve to close, Iiupply to the air motor. This
arrangement would not be required on foot impeistiruments, as the operator can
control the reroll speed. All these many parts podl to the complexity and time
taken to restore them. I'm sure a simpler arrangeroeuld have been devised, but
not in this case. Space prevents me describingpéldal valve/regulator assembly,
which has similarities to the bits I've describeztédn

One last word. With all the above done, it was timeut on a roll. Except for a few
minor issues needing correcting, all seemed wefldyed! But after a few rolls it

was obvious that the expression box needed to @arhelToo many leaks, and too
many mysteries that remained unsolved. And thers®ry, yet to come.

4 to air motor 3

tempo/ .

adjust

reroll
slide
valve

Restored air motor governor. Above; complete unit, ki o T
right; dlide valves controlled by mechanical linkages
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Conserving a pedal electric Duo-Art - Part 6

Peter Phillips

It seems this story will never end, as there areenparts to follow after this one,
which is about the PEDA'’s expression box. You migddall in Part 5 | mentioned
that when the top action was installed, there wareleaks that appeared to be
coming from the expression box (as everything éiaé been attended to). | had
therefore decided to bite the big bullet and rafirihe expression box, despite my
fondly held hope that this would not be necess&ortunately Steve Rattle was
staying, and in a trice he had removed the boxhowit either damage to himself, the
box or the piano. | had been puzzling for weektdsow to remove this box. Up in
the workshop we noticed a quality control stickatedl 1925, and that this sticker
was split where the box separates. Obviously itlesh previously repaired (pouch
replacement), which explained why it was now eagyuil apart.

With the box now separated, my first point of ierwas to determine how this
contraption worked. My knowledge of actual DA exgmien boxes was limited,
being mainly gleaned from the literature, whichwhaather fanciful drawings of
what seems to be a rather hi-tech device. Quit@pipesite in fact. The other point
to make is that this box is probably like no othees,Aeclian constantly changed the
design. Furthermore, this unit is for a pedal eieéhstrument, which makes it the
most complex of all DA expression boxes. Howevearspite the differences in
design, all DA expression boxes work the same wedth this one incorporating
pedal player (Pianola) functions. See inside basecfor more photos of the box.

Basic operation

It's difficult to easily explain how this box furions, despite it being a very simple
device. The photos on page 14 show the top andlengkttions of the box, with
most of the parts labelled. In principle, the bdrwas three types of operation: as a
Pianola where the user provides pedalled suctierg &hemodist player where the
motorised pump is on and probably augmented byusiee pedalling as well, and
finally as a Duo-Art where the user does nothinpe Tricky bit is to show the
airflow through the various parts of the box foclkeaf these functions, as there are
channels underneath those in the top section sioWig.1, page 14.
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When Pianola mode is selected, the two Duo-Artuttalves are opened, allowing
air to flow through the cut-out ports at a rateedetined by the suction level and the
position of the slide valves that cover these pdkiisother valves are closed. If the
pianolist completely closes the slide valves, lwfwill now occur through the two
flap valves adjacent to the accompaniment suctigiteh as this suction (set by
collapsing an accompaniment accordion) is now greaan the stack suction. If the
roll has Themodist perforations, these will opertite Themodist theme valves,
which open when the relevant theme hole in thekaabar is opened. This allows
full suction to flow to that side of the stack, éegding on which theme valve has
been operated. However, you will hear a differenoty if the slide valves are
almost fully covering the cutout ports.

When the motorised pump is turned on, an externalmatic on the box closes,
thereby moving a slide valve to uncover a port tfmtnects the right hand side of
the box to the suction supply. This side of the hag two spill valves (only one is
shown in Fig.1). These are the Duo-Art spill valed another operated by the
Temponamic lever. If Pianola mode is selected, ohyodevel is now determined by
the amount of spill via both of the above mentiospdl valves. The Duo-Art spill
valve will be partially open as it only closes atwer 10, and the Temponamic spill
valve is under pianolist control. The two manuahayic slides operate as before,
and the suction level can be increased by pumpiagoedals, giving quite a lot of
manual control over the dynamics.

Duo-Art operation is only practicable when the nisted pump is turned on, which
operates the pneumatic described above, therebylysng suction to the theme
regulator. Selecting Duo-Art causes the Duo-Arbatitvalves to close, so air flow
to the stack is now via the flap valves adjacenth® accompaniment regulator.
When a theme hole is opened in the tracker baru@Art theme valve operates,
connecting the selected side of the stack to themotion via another flap valve.
Because theme suction is intended to be higher #taonmpaniment suction, the
themed notes or phrases will be louder than th@rapaniment. If both theme
valves are opened, the entire stack is now beimiraited by the theme regulator.
Otherwise it is normally controlled by the accomip@nt regulator. This is all
achieved with flap valves, pouch-operated valves iaterconnecting airways. The
valves are around one inch in diameter and trébvalig¥4", not exactly subtle.
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manual dynamic control
linkage (treble), operates slide
reroll linkage, valve to cover cutout port
operates slide valve
on reroll to block
supply to box
(shown closed)

to stack (treble

<+——Tlinkage to pneumatic
that closes when
motorised pump is on.
It moves a slide that
opens a port to supply

air way though

side of bo vacuum to this side of
i the box and to the DA
to pumpe—— - theme regulator.
Themodist Duo-Art
theme (treble theme port
(bass) (treble)
(bass)
supply to spill valve
pedal @— — . r'g operated by
pneumatics Temponamic lever
(operates only
supplies to when motorised
valve bpx on—>i <_ manual dynamic pump is on)
top action

to stack (bas control linkage (bass)
Fig 1: Top section
PEDA expression box

DA cutout valve

Themodist valve (treble

_ _ treble DA theme valve
accompaniment suctiog

supply to
accompaniment
regulator/knife valve

theme suction

supply to theme
regulator/knife valve

DA cutout valve
bass DA theme valve

Themodist valve (bass . .
Fig 2: centre section

PEDA expression box
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Restoration work

In general the box was in reasonable condition. Jdweches had been changed and
the regulator pneumatic cloth covering appeareiighir Nonetheless, | decided to
do everything, starting with the slide valves, whiall needed lapping on fine
abrasive paper to ensure a good seal. While dealitigthe slide valves, | fitted
stops to the linkages so the slide valve travel ywasmanently set, making
installation easier. | also had to re-engineer softhe connections (elbows and
nipples), as some of these were screwed to thesbolx that their screws contacted
other screws. Two take-off nipples were too snwllthe holes drilled in the box, so
these needed replacing with larger size nipple pieumatic that closes a slide
valve when the motorised pump is turned on waslypaspable of doing its job, so |
spent a lot of time adjusting spring tensions dmedténsion against the slide valve to
get satisfactory operation. Because of the potefiatiair leakage around each of the
many mechanical linkages, | glued closed-cell neog@rrubber washers to the
outside of the box, such that a linkage passedigiirdhe central hole of the washer,
which was punched to give a tight seal arounditii@be.

Next came the valve block (see Fig.2). | accidéntmre one of the pouches, but
this confirmed my view that these did not needaejpig, as the old leather and my
replacement leather had a similar strength, evengih my leather was thicker. |
ended up replacing two pouches, and simply re-dedlfe rest. The valves

themselves seemed in good condition, but to enaugeod airtight seal, | fitted

closed-cell neoprene to the top of the cutout aneimfodist valves. | left the original

leather top on the Duo-Art theme valves.

The two regulator pneumatics were then recovered,the knife valves removed
and lapped. | spent a lot of time ensuring all mgviparts did so without

obstruction. The accordions did not need recovefagythey had previously been
recovered), but the accordion valves needed coraditie attention, in particular

replacing the cutout pouches (these operate onoRiamode to prevent the
accordions responding to note information). Theezeamany other fiddly things to
do, such as cleaning all linkages to remove rusing new seals so the various
outlets were airtight, realigning accordion linkagand generally going over the
entire box to fix many small problems. One of thess to move the end stops for
both #8 accordions, so they could now operate theerequired ¥2" of travel.
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Modifications

To make installation and future repairs easiegdided to do a few modifications. A
problem to fix was the placement of the elbowshi treble theme valves (Duo-Art
and Themodist). The elbows were positioned so démaecting tubes passed through
the spill valve and accordion springs. To prevéwet tubing fouling the springs, |
fitted brass tubing such that the end of the tubiag now in an accessible position
at the rear of the box, and the tubing passed diyréarough the springs. | also used
brass tubing to interconnect the two cut-out valwelich both operate from the
same primary valve. This tubing passes over theofdhe box, and was positioned
to prevent it hindering the operation of the Dud-gpill valve mechanism. Another
mod was to fit perspex covers to the top of the box the underside of both
regulators. These were attached with numerous scaem sealed with plastic foam
gaskets. This turned out to be a great idea...

Getting it going

Bench testing soon showed | would need to movekttife valve positions, even

though these had been set at the factory and neednsince then. This became
apparent after realising that the accordion linkalged been previously adjusted to
pull hard on the knife valve shaft and rotate itatavorking position. This was

clearly wrong, but was how the box was previoustjusted. In the end, after

several attempts (and removal of the regulatorpgerscovers), | achieved what
appeared to be correct operation. That is, wheticsuwas applied to the box, the
regulators closed by around 2", and the stack vacsettled to 5.5". | spent a lot of
time adjusting the accordions to get the correotvth achieved by measurement
with vernier callipers. The final test was to comfia total throw of 15/16".

The most perplexing problem was how to obtain am#hesacuum level always
higher than the accompaniment level. After mucheeixpenting, | fitted the weaker
of the two regulator springs to the theme reguladmd finally achieved readings
that appeared correct. | cannot explain why a weakeng was required, as the
theory specifies a stronger spring. During testiraiso had to disassemble the entire
box, as it was now apparent that the valve podsdt line up with the valves | had
carefully positioned in the centre of the replapedches. In short, | spent weeks on
this thing, but at least it seemed to work on thadh. In the next part, I'll describe
what happened when the box was reinstalled in id@op
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Photos of Weber Duo-Art Pedal Electric expression box

Accompaniment zero Pedal
adjustment screws

-

Above: Top view of box with its new perspex
cover and plastic foam gasket. Above right:
Looking at the accompaniment side. Box is
unrestored and shows the original tubing and
cloth coverings. Note the two ‘zero’ adjustment
screws, which are extended to permit

adjustment when the unit is in the piano.

Right: Complete box looking at theme side.
Below right: Date label of 1925 on box.

Below left: CD cover of a new recording of
Percy Grainger playing Grieg’s piano
concerto. See page 18.

PERCY GRAINGER
planolafe-performance
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Conserving a pedal electric Duo-Art - Part 7

Peter Phillips

Installing the expression box back into the piamaktsome doing. As mentioned in
Part 6, my aim was to make the installation, rerhava subsequent dismantling of
the box much easier. To this end | used flexibldng to the pump reservoir and
similar tubing to the bass side of the stack. Afteveral days of lying in the bottom
of the piano, cussing and getting my hands inteadaesasible places, | finally had it
installed. Let's see how it pumps now. You mightale from Part 6 that prior to

removing the expression box, it had become appatiesit there were leaks
somewhere in the instrument, hopefully in the 8t no! There was no difference,
air was leaking as it was before. The best | cagétl was a pedalled suction of
around 10" WG. What was going on? Everything was nestored, other than the
pedal pneumatics, which were not the problem.

| decided to remove the top action, as it appe#iedeaks were coming from the
stack. By now | had also noticed that one note agasing on when it shouldn’t, and
others were not repeating properly. So there weaaymeasons to remove the top
action and check it out. It turned out that theess holding the stack together had
worked loose. Easy enough to fix, and shame onan@dt checking these before
installing the action. But what of those notes tliate not working correctly? | soon
traced this to the transposer bar, which | had t®epicious of for a while. This
over-the-top bit of hardware is often a problem, iasntroduces considerable
restriction to air flow from the tracker bar to tkelve, let alone the potential for
leaks. | decided to disable it mechanically, antypass it for those notes that were
not repeating correctly. There were some dozensnaftfected, which | found by
applying a low suction to the stack and playingetition test roll. A similar test at
a higher vacuum did not reveal these faulty nqtesof that the problem lay in the
restriction offered by the transposer.

With the stack back in the piano, | then found drked far better than before. |
could now pedal a roll without working up a hugeesiv For the next few days |
played the instrument (as a Pianola), and begéinda few more things | needed to
fix. The tracker system was proving to be problécnainless the roll was new. Also
the damper pedal was very sluggish. But at legdaited reasonably well.
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Vacuum pump

But the main thing | was interested in was howeitfprmed as a Duo-Art. Before |
could do anything in this direction, | needed aonised vacuum pump. The pump
in the piano was a MotorA turbine unit, which etexl tests showed to be leaking
to earth. Too dangerous, and too expensive to Ax.well, these pumps are
generally very noisy. Fortunately, Jim Nicholsorvgane a pump, possibly out of
an Art Echo. It was incomplete and needed a manhifol connect its four pump
pneumatics together into a single output, andsb aleeded a motor. After a few
days | had the pump together, now driven by a ¥4wiRspeed electric motor from
a washing machine. So back inside with the pungetowhat happens.

Nothing. The pump, despite having been previousitared, could not even drive
the air motor. Back to the workshop where | disagsed and recovered the pump,
on the way finding out why it was not working: fgulflap valves. The internal
valves, which were virtually new, had curled arouhd snap spring, preventing
them from sealing. | modified the flap valve arrangent by fitting three raised
bridges across each leather flap to keep the lefititewnhile still incorporating the
original snap springs. Further tests also revetilatithe pump construction was in
dire need of strengthening, as although producingaum, it was now bouncing
across the room. This required fitting metal brgda the pulley side and a hefty
timber panel to the opposite side. To get a satisfg vacuum level, the motor
needed to run at its higher speed, resulting imareased noise level. My solution
to noisy pumps is to isolate them, in this cas@btalling it under the house.

This photo shows the
completed pump, now
ready to install. The lower
two external flap valves
can be seen, with three
bridges on each flap to
keep the leather flat
against the timber. | can
assure readers that this
arrangement works.
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Restoring the case and brass work

After installing the expression box, | set aboulighing the brass levers and knobs
that control the instrument. | also began work enowvating the piano case. The
metal linkages under a PEDA keyboard are extensioe example, the reroll lever
has four offshoots in two different directions. Wehinot visible, | wanted the
linkages to look clean, and found that some ofehesre solid brass. But my focus
was on the brass levers in front of the keyboareiti® these out of the piano
required considerable disassembly of the linkages,effort only exceeded by
replacing everything. Brasso and lacquer soon hadekposed brass parts looking
shiny, and after replacing them, | was surprisedv houch it improved the
appearance of the instrument. Also, they now workede smoothly.

The piano case took far more doing. | had decidgdinat relacquering, as
preliminary work on the case suggested it wouldaes reasonably well to a
treatment involving three products. These are @t sinder the banner of Howard
Products, which | obtained fromww.howardproducts.com.ahe first is called
Restor-A-Finisha liquid (in this case mahogany colour) that iped on the timber
surface to remove the many years of dirt, old jpodiad other build-ups. For some
areas, | used 1000 grade steel wool, otherwisd<lat apply the liquid. Scratches
disappear like magic, and sometimes this treatiseait that is required.

Where the finish appeared dull, which was moshefgiano case, | usdRkestor-A-
Shine a polish similar to Brasso, but designed to jpdiimiber surfaces. It's here the
real work began, which | staged over a period otkse The polish is applied and
removed with cloths, and | found the best resutsenobtained with a car polishing
cloth from Repco. In some cases, repeated polishizg needed, but at times the
surface just positively shone. And my wrists pesity hurt! In hindsight, stripping
and relacquering would have been quicker and lesk,vibut the case would have
lost something as a result, and my wrists are nosimbetter.

The final work, still not good on the wrists, waswax the polished surfaces using
Feed-N-WaxAs the name implies, this is a wax, rather mareid than wax, that is
applied to the surface, left for a while, then ctéetgly removed. My test was to see
if a residue was left after wiping a finger ovee turface.
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Fixing the remaining problems

While working on the case, | also worked on theygptamechanism. Three major
problems had become obvious: the damper pedal aasod slow, the tracking

system was causing many problems, and the air megded recovering. The pedal
pneumatics in this instrument are barely capabldaifg their job, which is made

even more difficult by the action of the Duo-Artilspalve. When this operates,

which is most of the time, the available suctioarieund 15" WG. The pedal supply
is also regulated, although I'm not sure why. liy aase, it was becoming obvious
that the single cross valve operating the dampeumatic was not large enough to
give the required rapid operation. My solution whis bypass the Aeolian

arrangement and make up a unit of three Ampicorslany valves driven by an

Ampico primary valve in such a way that it fitteitely between the suction supply
and the damper pneumatic. Even with this substanbayger valve, the pneumatic

was still struggling to fully lift the dampers, babuld now drop the dampers
quickly. In the future, | will probably install @iger pneumatic Update June 2016:

it turned out the bleed in the original valve um#s blocked. All ok now!

The tracking system, though fully functional witkwn rolls, was causing so many
problems with original rolls, that | made up a sWito turn the tracker pneumatic on
and off. This involved switching both tubes feedthg tracker pneumatic such that
the tubes were either connected to atmospheredpftf) the tracker valves. | found
an original Aeolian brass lever and fitted it te #witch that is now mounted at the
rear of the spool box. To obtain manual trackingtaal, it was necessary to make
up a brass rod connected to the tracker pneunitic,a brass knob on the end of
the rod so the operator could push or pull as requio move the tracker bar to
follow a badly mistracking roll. Tracker bar tracgiis, in my opinion, the least
satisfactory method. Tracking that moves the sugplgol at least allows you to
move the spool sideways during reroll to minimisendge to an old fragile roll.

The problem with the air motor was more difficult fix, perhaps because | was
making impossible demands of it. | had left it aigioal, as bench testing suggested
it would be satisfactory, and in fact it was. Buggling in my memory were the
benefits of an electric roll drive. | had fittedcbua unit to a previous player, and |
knew that no matter what | did to this air motdrwould never be as good as an
electric roll drive.
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Electric roll drive

Some readers might think adding such a roll drivetam is an unnecessary
complication, and that my problems lie in adjustihg governor and recovering the
air motor. And they are probably right. But beirgieato pedal a player really, really
softly is only possible with an electric roll drivend also the pianolist no longer has
to power the air motor. It's simple in principle fiban electric roll drive, but there
can be difficulties integrating an electric motar iss speed matches the player's
tempo indicator.

Electric roll drive for a Pianola

The photo needs some explaining. The large rousd idifrom a VCR video head
motor and its circumference is covered with a stfiglosed cell neoprene rubber.
The sliding rod rubs against the rubber, and isxeoted to the tempo indicator rod
(with a piece of rubber tracker tubing), so thguating the tempo causes the disc to
rotate. The disc connects to a potentiometer whanitrols the speed of the motor.
The electronics is relatively simple and is powebgda transformer (not visible in
the photo). The motor is from Jaycar Electronicsl eost around $40.

The pneumatic at the rear of the assembly connectise supply tube for the air

motor, and is adjusted so it closes a switch (aedefore turns on the motor) when
the suction supply is around 3" WG. To the casbakover there is no difference as
to how the player is operated, except now the rsp#ed can be adjusted. A spin-
off benefit is that the spool box light is now aleperated by the motor switch

pneumatic, which means the light comes when aisdeing is played, either foot

pumped or Duo-Art.
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The end of the story

It took a year to bring this PEDA back to life. I’ve documented the process for
several reasons, and | hope some of what | have explained is of use to other
restorers. I titled the series “Conserving a Duo-Art” rather than “Restoring...”,
although much of the work is actual restoration. In the end the only new parts are the
tubing, cloth coverings (except stack, reservoir and pump pneumatics), and of
course, the modifications | have added. The player now gets used routinely, and is a
source of great entertainment. The player stool came from the Bill Bradshaw estate,
and required its top to be relacquered. So | guess the top of the stool has been

‘restored’, the rest of it has been ‘conserved’.

My thanks go to the many people who helped me restore this complex instrument,
which help is a good reason to be in a club such as ACMMI. Where else would one
get such freely offered advice, parts and actual help? This, and sharing the fun with
other members who, like me, enjoy pedalling an 88-note roll and playing Duo-Art
rolls. At this stage the instrument is still ‘settling down’, and the expression needs
further fine tuning to achieve the magical results that the Duo-Art can produce. It

has been a long journey, and now it’s time to enjoy the results. Phew...

Addendum

(2017) The pump is now an Aeolian ‘Tug Boat” pump, and the spill valve in the
piano is set to around 18" WG. To achieve this also meant slowing the pump, by
reducing the size of the motor pulley bit by bit on a lathe. | found this level of
suction allowed the pedals to operate properly, while the maximum volume was now
bearable in the listening area. Otherwise, the instrument has had no further work
other than tightening stack screws, which in some cases had worked loose.

I have also replaced the electric roll drive with the original air motor, mainly
because Rex Lawson was visiting, and he was performing on the Pianola. However,
I intend re-installing the electric roll drive, as it allows very soft playing without the
roll slowing down.

Good luck with whatever work you might be doing on a Duo-Art. (Peter)
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