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Christopher Goodwin

This is the third, autumn, issue of the 2020 subscription year (numbers 149-152). You must
have paid your subscription for the year to have received it. With papers on mediaeval
idiophones, bandoras, bagpipes and ukuleles, nobody can say it is not varied. And the December
issue should be substantial and on time: a couple of good Comms only await final editing, and
will make a satisfying Christmas read: a paper on the project of reconstructing the Italian
mediaeval cetra, and a riposte from Mimmo Peruffo to Charles Besnainou’s fascinating paper on
twisted strings.
There does not seem to be any sign of an end to the Covid epidemic, certainly not in this
calendar year, so as the evenings draw in, (or out, if you are in the southern hemisphere), why
not take advantage of the long empty hours of the ‘lockdown’ to condense your thoughts and
write that Comm you had long been planning to contribute?
Welcome to new members
We welcome one new member this quarter: Marius Lutgerink.
Jeremy Montagu (1927-2020), a tribute from Jan Bouterse
Last year we lost one of our founding fathers, Ephraim Segerman, and now have lost the other,
Jeremy Montagu. Jeremy wrote a short autobiography on his website at
http://www.jeremymontagu.co.uk/Biography.html and a full length one at
http://www.jeremymontagu.co.uk/Books.html#RandomMemories. We are grateful to Jan Van
Bouterse for the following tribute. Of course we will inform members of any commemorative
events that may take place ‘when all this is over’. We would welcome other tributes and
recollections.

The first FoMRHI Quarterly (published in October 1975) ended with the following lines:
‘There is too much by and about Jeremy Montagu in this Bulletin. The remedy is in your
hands. Send me similar or better information and queries about your work for the next
Bulletin. Publication will be roughly quarterly but if I get enough material to send out mere
frequent Bulletins, ... I'll do so unless and until we run out of money to pay for postale and
xeroxing; ... FoMRHI is there to help you if it can.- Jeremy Montagu, Honorary Secretary’
. . . followed by his address in Pickwick Road, Dulwich Village, London.
Jeremy remained Honorary Secretary of FoMRHI until 2000; in Q 100 he is listed as
‘retiring’, then living in Oxford where he was (from 1981 to 1995) curator of the Bate
Collection of Musical Instruments and lecturer in the Oxford University Faculty of Music.
It was in 1989 when I met Jeremy at the collection to see the alto recorder by Robbert
Wijne. My impression was that Jeremy had to do many jobs there himself, without assistance
from a team. Some years later I met Jeremy and his wife in his house on the Iffley Road. I
wasn’t sure about the house number, but looking through the letterbox I saw a row of wind
instruments up at the walls of the hallway. And there were many more in other rooms of the
house, as I discovered later on. Jeremy Montagu didn’t stop working after his retirement as
Secretary of FoMRHI. In 2006 he became President of the Galpin Society and Lance
Whitehead wrote in an editorial note in the GSJ Newsletter about Jeremy that
‘his interests in music, music making and organology were as extensive as his collection of
musical instruments and his significance to our Society and the study of organology was
profound. In addition to playing the French horn, Jeremy was a professional percussionist,
pioneered the reconstruction of medieval percussion instruments, and ran his own string
orchestra. His writing on musical instruments include numerous articles and books on various
topics, and include the three-volume series The World of Musical Instruments (1976, 1979
and 1981), Musical Instruments of the Bible (2001) and The Shofar: It’s History and Use
(2015).’
And so on, and so on, I should say. I can’t count his contribitions to the FoMHRI Quarterlies, but for the last years, there were not so many. That’s why I was surprised to find some
new articles: in Q 146 (August 2019) he asked ‘What are FoMRHI members doing at the
moment’? In Q 147 there were four communications, such as ‘The fakery of early music’,
‘The dangers of mediaeval iconography’ and ‘Can you reproduce an instrument?’ I wondered
why Jeremy was starting (again) discussions about these surely fundamental subjects. But
now, thinking over what he achieved in his long life, I see these contributions to the FoMRHI
Quarterlies as a last message from him, a warning for a younger generation of musicians,
instrument makers and researchers to be always aware what they are doing.
Jeremy’s death, in 11 September, is a great loss for all of us, but we are so lucky that he has
left us a great number of publications. And I hope that his very informative website
www.jeremymontagu.co.uk will stay on line for a long time.- Jan Bouterse

STANDING CALL FOR PAPERS
The Fellowship of Makers and Researchers of Historical Instruments welcomes papers on all
aspects of the history and making of historical musical instruments. Communications or
‘Comms’ as they are called, appeared unedited (please don’t be libellous or insulting to other
contributors!), so please send them EXACTLY as you wish them to appear – in 12 point type, on
A4 paper with a 25mm or 1 inch border all round, or to put it another way, if you are using
non-European paper sizes, then the text area must be 160 x 246 mm (or at least no wider or
longer than this). Our printers make a good job of scanning photos.
In naming your Communication, remember that people will search for it online using
keywords. So if you are discussing, say, a Ruckers harpsichord in Paris, call it ‘Observations on a
Ruckers harpsichord in Paris’, rather than ‘Observations on a curious old instrument.’
You can send contributions EITHER on paper, OR as a Word-compatible or PDF
attachment. If you really do not have access to a word processor of any kind, we may be able to
retype typed or handwritten submissions; send it to our cover address.
The email address for Comms sent as attachments (and other email correspondence) is
Lutesoc@aol.com or secretary@fomrhi.org Non-members will be given a year's free subscription
if they send in a Communication to the Quarterly.
If your interests have changed, and you don’t now want to be a member of FoMRHI, please
let us know, to save postage costs.

FoMRHI Comm 2137

Laia Paleo and Christopher Goodwin

Mediaeval long castanets are alive and well in Spain, and so are Carolingian mounted cymbals,
after Comms. 2094, 2102 and 2120
It is with some sadness that we write a reply to Jeremy Montagu’s Comm 2120, ‘Of Haka oboes
and castanets’ since he is no longer here to read it. He asked about the history of castanets in
general, and in fact a little more research on our part, in Spanish language Youtube films, before
sitting down at the computer keyboard, would have revealed some answers in the work of leading
castanet scholars in Spain.
It turns out that the long castanets found in 12th century Tudela Cathedral carvings . . .

. . . in the Cantigas de Santa Maria, c.1270-84 . . .

. . . and in several famous mediaeval Sephardic haggadahs (the Golden Haggadah, the Sister
Haggadah and the Hispano-Moresque Haggadah) reproduced in earlier Comms, are still alive and
clicking (forgive us the terrible pun, Jeremy!) in modern Spain, notably in Huesca. Below is the
researcher Jesus Sollano playing a pair, in a still shot from a Youtube video on ‘Castañuelas
Autóctonas - Folclore Vivo al ritmo de #Castañuelas’,
https://www.youtube.com/watch?v=l9r7QyAAlv4

And here is a selection of long castanets in a tray, from a film of a castanet exhibition held in
Seville in 2017, Exposición Colección más Importante de Castañuelas – Idiófonos,
https://www.youtube.com/watch?v=oCfVy2uBGUo which according to the film is Spain’s first
ever exhibition devoted entirely to castanets.

Of particular interest to us perhaps, in the above photo, are the instruments in the tray on the right
– essentially finger cymbals mounted on springy arms, to give a return motion after they have
sounded – because these are seen in Carolingian sources. One is the beautiful ivory carved cover
to the Dagulf psalter, is believed to have been created by the scribe Dagulf in 793-795 AD as a gift
from Charlemagne to Pope Adrian I.

Note that the percussionist on the left is a one-man band, with a pair of cymbals in each hand, and
another pair operated with his feet! The ones underfoot recall the ancient ‘scabellum’ played to
give time to the aulos player in a Greek or Roman ensemble. A larger version of the cymbals or
clackers can also be seen in the slightly later Stuttgart psalter (at f. 163v), from around 820 AD,
along with an organ, a ‘cithara’ or early citole, a horn, and perhaps a singer singing from a book.

They can also be seen on the second page of the late 9th century ‘Golden Psalter of St Gall’ – which
also contains more little boys with veils flapping in the wind, a cliché of Roman art – perhaps
the little boy covering his modesty with his veil instead of dancing with it over his head, in
the Stuttgart Psalter page above, is a mediaeval illuminator’s joke.

Examples of these clackers or ‘crotals’ exist – here is a pair from Egypt, c.400, in the British
Museum– and are seen for instance in the late 4th century Leda mosaic in Trier.

Of course this raises the question of whether the Carolingian images represent the musical life of
their day or are merely works of historical imagination. Let it be repeated that the clackers or
mounted cymbals still exist today in Spain, and presumably have existed, along with other
‘mediaeval’ idiophones, uninterrupted since ancient times.
Jesus Sollano is doing a good deal of evangelical work in the field of castanets – see for instance
Historia de la castanuelas - los inicios, https://www.youtube.com/watch?v=jQegyCUkFNs and
there is an online shop at https://www.castanuelas.net/en/. We hope to correspond with him on
these matters.

FoMRHI Comm. 2138

Peter Forrester

The Bandora Today, and how I make it , with some remarks about orpharions.
The bandora, unusually, is recorded as having been invented. “In the fourth yere of Queen
Elizabeth, Iohn Rose, dwelling in Bridewell, devised and made an Instrument with wyer
strings, commonly called the Bandora and left a son, far excelling himselfe in making,
Bandores, Voyal de Gamboes, and other Instruments.”1 Both father and son were called John
and there is some question of when the elder died, and to which of them the extant
instruments should be attributed. At present, bandoras are primarily used as the bass plucked
instrument of the late Elizabethan mixed consort for which some delightful music exists or
can be reconstructed. As a continuo instrument it was in use until the end of the 17th century
in England and Germany. There is only a limited, and earlier, solo repertoire of around 95
pieces, but it contains some very fine music by Holborne, Ferrabosco and others that
frequently demands quite difficult left-hand stretches. The solo music is earlier than the
consort pieces we have, a few are for a five-course instrument.
An instrument still exists at Helmingham Hall2 in Suffolk, traditionally, but almost certainly
not presented as a christening present to the Tollemache family by Queen Elizabeth I. It has
been extensively written about and named variously as Queen Elizabeth’s lute, a penorcon, a
cittern and, by Canon Galpin, a bandora. Since 1960 it has been called an orpharion following
articles by Donald Gill in the Galpin Society and Lute Society Journals. It is a very beautiful
instrument and Gill felt that such workmanship and association with the Queen required the
classical name ‘orpharion’, combining Orpheus and Arion, rather than the more mundane
‘bandora’.3 As Gill himself later admitted, this was perhaps unfortunate, further research,
primarily by Ian Harwood, showing that it is a small bandora, originally made for 5 courses
but later converted to 6, perhaps for an attempted tuning similar to a lute. Its string length fits
a small bandora with a top string at d’, a fourth higher than the larger bandora (and also listed
in Praetorius’ Syntagma Musicum) but which would in 1580 (from the label) have still been
too long for the usual lute tuning at g’ with the wire then available. Stronger iron wire than
formerly was being produced at this time by the Company of Mineral and Battery Works in
Tintern on the Welsh border, but the string lengths given by Talbot and the existing orpharion
by Palmer suggest that it was never strong enough for the top string to be reliably tuned to a
g’ at Rose’s string length. There is a reference towards the end of the century which seems to
confirm this, suggesting that some orpharions were being played with a top string not of iron,
but perhaps of gut or silk. 4 Later another strong iron wire was being produced in Nuremburg
by Jobst Meuler until he was put out of business.5 ‘Orpharion’ as an instrument name seems
not to have been in use until around 1590.
The most likely scenario for Rose’s instrument is that it was built as a 5 course bandora for a
wealthy patron, meriting both the beautifully inlaid inscription “CYMBALVM
DECACHORDON” - 10 stringed - and the large carved scallop shell attached to its back,
perhaps as a rebus, or perhaps symbolising Neptune or another sea-god for a masque in 1580.
Shortly, perhaps very shortly afterwards it was rebuilt with an extra course and more
decoration hurriedly applied, particularly on the belly where the inlay, which would usually be
done before the belly was attached, can be seen to have been made later, because the knife has
gone completely through in places, necessitating the belly’s removal and a large patch beneath
the bridge. The decoration around the peg positions on the peg plate fits so well with the two

extra central pegs that it too probably dates from this rebuilding. The head of Orpheus is
comparatively crude and may be a later replacement. The original ending to the peg-plate was
probably a scroll like some viols, including by the elder John Rose, and some Italian citterns.

The Shape. There is only this higher-pitched Rose bandora to serve as a model, so it is
necessary to also refer to the limited number of contemporary representations, most of which
differ quite considerably from the Rose, and to the surely relevant Palmer orpharion. The
Rose has a continuously undulating outline to the belly, all the others add a sharp indentation
near the bridge. This undulation works like corrugated iron or a ‘crinkle-crankle’ wall to give
stiffness to the comparatively shallow body. I know of only three reconstructions of the small
bandora (there are other copies of the Rose as an orpharion), two of which I made myself
and used my larger instruments as a model. It might be sensible to use the Rose? Sufficient
information is probably contained in Harwood’s booklet from the Lute Society, and John
Pringle made a drawing which may be obtainable.

The Rose bandora seems to be the only 16th c. wire-strung instrument extant to use a peg
plate. Some Italian citterns have their pegs inserted into a block from above, but all bandora
pictures show a peg-box. Presumably Rose was familiar with plates on 4 course guitars like
that on Morlaye’s books - he gifted a set of three guitars to the Queen as a New Year gift in
15596 - and combined this with the scrolls that he knew on viols. His neck, and those on
pictures of bandoras, are also viol-shaped rather than the cut-away cittern form. The Palmer
orpharion does have a cut-away, but this reduces weight under the wider 9 course fingerboard.
The Rose fingerboard is not colour-coded, although the inlaid knot patterns, different for each
fret, must have helped a little with identification. The Palmer orpharion and contemporary
citterns do have colour-coded frets, so it seems safe to assume that bandoras usually did also,
using the same pattern of light and dark as citterns. Certainly they are useful in practice.

For the larger instrument I found that a series of curves imposed on the outline of a
contemporary lute produce something very similar to Praetorius’ woodcut and other
representations. At some time, using twisted wire strings and an angled bridge it became
possible to equip the bandora with a 7th course which became its full complement. Barley’s
instruction book of 1596 still uses a six course illustration although seven fingered courses
are included in some of his tablatures.

The depth of the Rose bandora sides tapers from the heel towards the bridge, like citterns.
Pictures though, seem to show a parallel? back and front, which could be interpreted as a
gentle taper in the other direction like the Palmer orpharion and most 16th and 17th c. guitars.
This is what I use, although at least one well-sounding full-size bandora by Bruce Brook
follows the Rose. We are agreed that a taper in either direction is somehow beneficial. Extra
depth at the heel would give extra strength at this joint.
For the larger instrument’s dimensions we have Praetorius’ scaled woodcut, and James
Talbot’s manuscript from the end of the 17th century. I have used both and find that
Praetorius’ work well at A-440, and Talbot’s at A-415.

A carving of two bandoras from a staircase originally in William Cecil, Lord Burghley’s
house at Theobalds shows a 6 course instrument behind with a parallel bridge and nut, and a 7
course instrument in front with nut and bridge at an angle. It was Lord Burghley as Lord
Chancellor to Queen Elizabeth, who had permitted and encouraged the setting up of the
Company of Mineral and Battery Works at Tintern for brass production (for ordnance) and the
wireworks.

Mersenne7 (Chapman’s translation) says ‘As for its back, it is flat, or at least it is not so
convex as that of the lute; its sides are 2, 3 or 4 fingers in thickness (depth), depending on the
wish of the manufacturer; and there is no need of a mould to construct it, but only a pattern
for cutting out the sound-board, to which it is easy to apply the slats, (sides) as in making the
guitar,...'

Following Mersenne I use a pattern to outline the exterior of the body and now include the
sheet of hardboard of belly thickness at the belly/neck joint position, as shown, to enable the
fingerboard to have a continuous joint with the neck and belly. I have made two or three
bandoras with flat backs (like the Palmer orpharion) but find that a slightly bombé back makes
a stiffer and more satisfactory instrument, and use it for orpharions for the same reason. The
back mould shown hanging in a dusty corner of the workroom is constructed like a lute’s toast
rack and has been used for three sizes of bandora - at d’ and at a at A-415 and A-440, for
copies of the Palmer orpharion, and two violas da mano. All the ‘ribs’ have the same
curvature, but the strakes of the instruments’ backs taper. Each crossing between rib and strake
is flattened like a lute mould. This means that each strake, apart from the central one, is
slightly twisted, and increasingly so further from the centre. Again, this gives stiffness to the
body. Alternatively it would be quite possible to make the mould as a section of a cone which
would omit the twist. As with my citterns, the central strake has two straight edges to which
the adjacent strakes have a very slight curve obtained by running a pair of compasses or
something similar between. The increasing twist is ignored by keeping the plane used at a
constant angle with itself. This all sounds difficult but is quite easy in practice.
Two of the templates in the photograph below are for transverse and longitudinal sections of
the mould. The third will be found invaluable for drawing up the bandora (or an orpharion)
and again later when positioning the bridge and nut. It is a full-size plan of the strings between
bridge and nut. Most of the individual frets can wait until later, after the instrument is strung
up for the first time, but it will be a guide to the arrangement of the bridge and nut on the
surface of the instrument’s neck and belly. Fanned frets will be necessary if more than six

courses are to be used. When drawing up the pattern the distances between strings and
between courses will determine the nut and bridge widths. It is advantageous if the spacings
in the bass, especially at the bridge, gradually increase. These widths should be measured at
right-angles to the centre line, not along the bridge as - especially for an orpharion - the
bridge would result in uncomfortably close courses. The fifth fret, at one quarter of the string
lengths, is at a good position to be at right angles to the centre line, making the angling of the
frets as little as possible, and this determines the position and angles of nut and bridge. The
strings are of course the most important part of the instrument, the rest being merely to
support and amplify their sound, so designing the instrument starts here. Following Rose,
Barley, and Praetorius, I place the body/neck joint at roughly the 11th fret. This happens to
position the 12th fret a short distance onto the body - a similar placement to the 5 course
guitar’s later.
For the angled bridge of the bandora, and even more for the orpharion, the body and neck will
need to be set at an angle. This moves the bass side of the bridge further from the side of the
instrument, both freeing the sound of the bass strings and making the bridge less likely to
delaminate. My own earlier instruments probably erred in reducing this angle too much for
the sake of symmetry inherited from cittern and lute building. On the Museum’s plan of the
Palmer orpharion which I possess, this angle is too much. I spent some hours comparing
photographs, from various sources, but all attempting to be square-on to the instrument,
endeavouring to prove this. A very small deviation will produce quite a difference, so results
ranged from 1.5 degrees to just under 3 degrees... The drawing gives between 4 and 5
degrees. Eventually I realised that there was an easier way. By joining the bridge pins with the
notches in the nut on the plan and comparing these string positions over the rose with a
photograph it became clear that they did not match. So, if constructing a nine course
orpharion I can suggest that an angle somewhere between 2.5 and 3 degrees is quite
sufficient. For the seven course bandora between 1.0 and 1.5 degrees will work. If the bridge
is going to come loose, it will start from the bass. Under string tension the bass end of the
bridge will rise quite markedly, and the treble end may drop very slightly. The likelihood of a
loose bridge can be reduced by making the bass extension - the bit beyond the hitch pins - a
little longer than that on the treble side, and thinning it so that it is bendable to some extent
and thus more likely to move with, rather than against, the rise in the belly.

Musicians should be warned that metal
strings’ lack of ‘stretchiness’ compared with
gut or nylon - which they will have noticed
during tuning, also means that metal strings,
when affected by temperature, react more
forcefully. The transition from a warm,
probably humid concert hall to a cold winter
night can easily add up to ten kilograms to the
tension on the bridge of a bandora.
This happens to be the last A-440 bandora I
made, in 2012. The closeness of the camera
slightly exaggerates the perspective, reducing
the width of the bridge and nut compared with
the 12th fret. The angle between neck and
body is one degree. If I was making it today, I
think I would make it a little more, giving
more space around the bass end of the bridge
and reducing that around the treble. Perhaps
an extra 5mm or so added to the total length
would be advantageous too. A photo of the
belly only is more convincing.

A bandora at d’ made in 2013 shows a slight
further advance. It is necessary to forgo the
symmetry of the strings over the rose, as is
done on the Palmer, although I suspect from
photos that Palmer may have moved the rose
very slightly....

Both bandoras and orpharions were played with other instruments, so needed their fixed frets
to match the tuning of other instruments. Today this will usually be some form of meantone

and the commonest in use seems to be 1/6th comma. The 2012 bandora above and its drawing
happen to be in 1/4th for a particular repertoire. Cittern repertoire seems to avoid enharmonics
deliberately, making fret setting easier. For my first bandoras, I read through all of Holborne’s
solos that I could find, noting all of the enharmonics that occurred in chords. Those in runs, I
considered would be fleeting and could be ignored. Difficulties happen on the 1st, 4th and 6th
frets. The 1st is the most problematical, demanding A, B and E flats with C and G sharps.
Tastini seems the only solution here as the first fret is so often in use and particularly difficult
to pull or push strings into tune on. The 4th fret is mostly at the sharp position but has a quite
frequently used a flat on the second course. The 6th fret is mostly at the flat position, but has
rarely used sharps on the 3rd, 4th and 7th courses. I have sometimes used tastini on all three
frets, more often omitting that on the 6th. For the bandora shown, the customer decided that
the one on the 4th fret would also be unnecessary. On the 1st fret, only the A flat on the 4th
course is frequently used, almost all the music is played behind the frets as they are, so in
practice a stepped fret might be an alternative. There is, of course, no evidence of tastini on
actual wire-strung instruments, or in paintings during this period, although there is some on
their gut-strung companions. The illustrations in Fludd’s Liber Sextus are not such as inspire
confidence, however his picture of the bandora fingerboard (courses reversed) does show the
expected 15 frets, while his general view could be read as having 18 - 15 plus 3 extra at my
‘tastinied’ positions.

As shown above on the smaller d’ bandora, I’ve found that tastini on the first fret are still
desirable, but have omitted them on the 4th and 6th frets. Coincidentally, the orpharion could
also use tastini on the same three frets except that the spacing on the shorter string length
makes their use when playing more difficult, and my customers seem to have found it more
satisfactory if these frets are placed at an average of their meantone positions - quite close to,
though not exactly those of equal temperament - with the other frets remaining at 1/6 comma.
The construction photographs in the following sequence are of various bandoras so will show
occasional differences.
Bandoras and orpharions, like viols, require some kind of finial, usually a human or animal
head, to finish off the top of the pegbox. These are integral with the neck and neck block, so

need to be finished before the body of the bandora is built.When it is complete, pad and wrap
it carefully until everything else is glued up. Pepys bought a bass viol in 1663 and seems to
have visited his maker, a Mr Wise in Bishopsgate street, more than necessary while it was
built. His ‘Carver’ worked in Wapping, some distance away, and visited Pepys to receive
instructions for a ‘neat’ head some time before the viol itself was commenced. Wise and the
‘Carver’ were paid separately, the carver receiving ten shillings and Wise three pounds.
My preference is for a slipper foot to the neck block, although the Rose has a lute-type block,
and the Palmer orpharion’s is perhaps similar, as seen by X-ray, but the instrument has not
been opened recently. Given a known depth for the bottom block and heel, the longitudinal
template above is used to shape the slipper outline first. The lateral shape of the slipper has
then to be shaped to fit against the back. The inside shape of the slipper is best tidied up
before fitting the sides.

I prefer a wedged joint as found in Italian bombé-backed guitars. This will require some
patience to fit the curve of the side into its curved slot, although brute force and straight lines
may be preferred. Bend the sides to shape. Decide exactly where the slots will be situated
relative to the centre line at the body/neck joint. Cut each side to fit the angle of the heel, not
forgetting to add the depth of the slot! Cut the slot. If your sides are accurately bent, the
easiest way to form the wedges (from a softwood) is to shape the curved surface against the
bandora’s side, followed by removing surplus thickness from the flat surface against the
block. Hopefully photographs should make the sequence clear.
Once glued the final length of the sides can be found, preferably with them held firmly against
the mould using a collection of off-cuts and wedges as shown in the photos. Leave them
slightly too long while the lower bout is cut exactly to length with rectangular section blanks

at either end to be finished as ‘fillets’. Ordinary household
clothes pegs are ideal clamps for these joints.
The Rose bandora does not have a bottom block and there is no
absolute necessity to have one, but it will add gluing area
against string pressure, and support for an end pin if one is
needed. It is best glued in after the sides are shaped to fit the
back.
Shaping the sides/back joint is similar to the belly/side joint
described in my cittern construction articles, using a pair of
compasses and a firmly established distance between the back
and neck block equalling that between the back and the notional

end block. The back will also require
support laterally to ensure that the
sides are of equal depth. Some care
and patience are now needed to
remove the surplus depth of the sides
to fit the back comfortably. A coping
saw is quicker, but finishing with a
plane is still necessary, preserving
the angle of the joint, with occasional
referral to how the back is fitting.

A flat back would be easier but the curved one really does seem to produce a better
instrument. For several bandoras a mould could be made and I did once make one, but have
never used it. For this bandora, the bottom block had already been glued in.

The joint between back and sides is under strain in the area next to the neck block and I add
extra wood there to increase the gluing area. Some lining in the same position also, but
between sides and front could be wise. Due to the bad habit of bent wood to unwind at will,
the offcuts and tapes shown are needed to preserve the outline and verticality of the sides, For
this particular task they are removed and replaced as necessary.

Below: Gluing in the bottom block. Initially oversize to allow for the slope of the back. Also
gluing some extra lining next to the heel.

The back is glued in place using plenty of glue which will need remelting during the process
using heat and a little damping. Initially a network of string will keep it in the correct place.
Start from the neck joint. Attachment at the slipper and bottom block is easiest using heat
from a domestic iron before clamping. It will probably be necessary to make sure that the
sides remain vertical with a little judicious pushing against the interior supports. The back/
side joint between the blocks can be remelted progressively with a small soldering iron and a
wet brush, inserting scrap wood wedges to increase pressure above the joint.

Should the gluing be inadequate anywhere it can be rectified after the instrument has been
released from the building board, probably with the wet brush and soldering iron. After
trimming the back, tape is stretched across and around while the interior is finished off. I use
cotton tape between the back and sides, and a good quality watercolour rag paper for the
back joints. Two or three transverse bars will add stiffness. they can be very low and finish
on the outer strakes without reaching the sides. In the photo, the ‘linings’ at the heel have still
to be faired into the angle, and the bottom block will be reduced some more. Its gluing
surface with the back needs to be a larger area than that with the front. Before attaching the
belly, the sides can be scooped a little between the fingerboard and bridge, not more than
2mm, with the maximum depth between the rose and bridge. It should be very gradual, and
the treble side will be shorter and perhaps less deep than the bass.
The sound board thicknesses are suggested below, but I like a central ’spine’, thinning
towards the sides, especially the bass side of the lower bout.
The bridge requires a metal
saddle which can be merely a
thin brass rod set in a semicircular groove (as the Rose) or
a rectangular bar in a slot. I use
the latter, which has the
advantage of accepting a shim
of veneer or similar if the
bridge height should ever need
to be raised - as happened to
one of my earlier bandoras
recently.

The three rose designs which I use for bandoras and orpharions. That on the left is from the
Palmer orpharion. Centre from the V&A cittern 10/2, slightly developed, being larger than the
original. On the right is my own variation which I’ve used on the smaller bandoras at d’ and
on my one penorcon - bass orpharion. All are made from a ply of three layers of pear veneer, a
same-size layer of parchment, largely for strength, and a bottom parchment layer which
carries the detail and overlaps onto the soundboard. This usually places the rose around 1mm
below the soundboard surface and a ring of boxwood tidies the junction and hides any gaps.
Chamfering the underside of the belly could enable a flush rose if wished.
The rose and bridge need gluing in place before the barring is added. The rose is
straightforward. I use a not too strong glue which is allowed to partly set before the rose is
placed in position. When almost dry a low heat on the domestic iron will fasten it firmly. Too
wet or too hot will shrink the parchment
disastrously. The bridge does need to be well
glued. When making it, I glue size the bottom
surface immediately, before the rest of the
work, in order to prevent any contamination
from my fingers. The hitch pins should not be
too thin, not less than 1mm brass wire, and as
shown in the Rose photos, they need to be
carefully staggered from treble to bass. The
height of the bridge and its depth will be
tapered. You will find that the string does not
leave an angled bridge as a straight line, so
some experimentation will be necessary before
gluing. The final position is marked onto the
spruce with a scriber and sized. The underside
of the bridge is cleaned with a scraper. Belly
and bridge are glued and the bridge is held in
place by hand on a flat surface. When firm the glue has ‘grabbed’ - it is remelted on the
hot-plate at the back of the photo (free with
our cooker!) and clamped immediately.

The comparatively high tension and metal strings of bandoras makes their bridges the likeliest
of most instruments to come loose. Should it become necessary, I have in the past used a piece
of lightweight plywood of the same size as the body of the bridge, and glued immediately
below it, with 3 or 4 small brass screws into the bridge through the soundboard before regluing. This seems to have worked as a permanent repair with no acoustic damage that I could
distinguish.

Barring pattern of the d’ bandora above. The transverse bars are straight forward and echo the
fan of the frets. The treble bar starts under the bridge between the 1st and 2nd courses and is
deepest immediately under the bridge but tapers to almost nothing at the edge. The single fan
bar (I have sometimes used two on the larger bandora) tapers in the opposite direction. The
little positioning pieces can beneficially be longer here. Note one or two studs on the belly
joint.

Bars are thicker than for lutes - 5 to 6mm, but shallower. The grain is horizontal - parallel to
the surface of the belly. Those below the rose need to taper towards the bass side. During
construction they should be left slightly too deep and lowered gradually whilst tapping on and
listening to the belly’s response. There are several ways of doing this, and I suggest makers
should ask others and read about tap tuning. It is certainly beneficial, especially for the
beginning of the instrument’s life. I personally look for a rising zig-zag pattern to the sound also used by many violin makers, but there are other methods.
A little extra thickness lining the sides adjacent to the neck is recommended before gluing the
belly to the body. This is done much as usual, starting from the neck area with a damp brush
and the soldering iron to remelt glue where necessary, finishing at the bottom block. Back
again to the neck block with the domestic iron. As with gluing the back, some pressure in the
concave lengths of the sides may be necessary. When dry, the surplus is removed, and I
usually apply a thin coat of glue size, as a jelly, before fitting the purfling. The belly will be
thinner than a cittern, especially in the bass side of the lower bouts, so will need some care not
to cut completely through - as happened with the Rose! The size coat will make cutting the
softwood easier, although I do always find difficulty where the purfling and grain are aligned.
Eventually the belly will be left unvarnished. If a final coat of glue size is applied with alum
added it will tend to resist water-based liquids and a lot of the dirt of fingering. In black-andwhite photography, alum was the usual hardener used after the negative was developed, to
preserve it from damage. This could perhaps be applied now and renewed later if necessary?

When the rest of the instrument is sized before varnishing, alum must be omitted I find, as
there may be small crystals which can break through the varnish layers later.
Most of my instruments are built with a little extra width at the pegbox to be removed when
the fingerboard is fixed and the strings layout finalised. The fingerboard should ideally be of
quarter-grained wood. To determine its depth, place a block of wood at the nut position and of
the depth required here. Now place a reliable straight edge between this and the top of the
bridge. Measure the distance to the belly at the position of the 12th fret. From this you deduct
the action you are aiming at. I suggest 2 - 2.5 mm for the treble and 3.5 - 4 mm for the bass on
the bandora at a, perhaps a little less for that at d’. (When the fingerboard is in place, you will
need to put the strings on to find the fret positions, so the action can be checked then and
adjusted as necessary.) These measurements give the fingerboard’s side elevation. Again I
usually leave a little extra width at the nut, just in case! When the fingerboard is glued in
place, the first and seventh courses can be temporarily fitted to check the action and, using the
string layout template as in the photo above, the final width of fingerboard, neck and pegbox
can be decided.The fingerboard’s surface needs to be slightly hollowed to get a low action
without buzzing; something between 1.0 and 1.5 mm deep in the centre of a curve between
the first fret and the area of the 12th/13th fret. A high quality steel straight edge would enable
sufficient space/light to be observed over the length of the fingerboard.
I have always made my bandora and orpharion fingerboards exactly as I make cittern
fingerboards. The fixed bridge does introduce a difficulty which I shall describe below. Both
Rose and Palmer’s instruments have very low frets, described as about .0.3 mm deep. In the
case of the Rose, the spaces between are slightly scalloped. The description given of the
Palmer has no mention of scalloping, but (from photographs taken by the late Jörn Jörkov - I
haven’t personally seen the instrument) the walnut wedges seem to lean up to the fret’s
surface, with an otherwise flat fingerboard. Both instruments have the ends of the frets
covered. Modern fret wire could be used, but would need to be very low, or something akin
to the fret material of 19th c. guitars. The only objections seem to be authenticity and the
experience of musicians who find the slope of a scalloped fret easier to slightly adjust the

pitch when required. You will need to fit the nut in place, a length of .20mm wire at the ‘0’fret
position, and all the strings in place and at pitch with pegs fitted sufficiently well to be used.
Because pressing the string down to the fret sharpens the note more than its theoretical
position would give, the distance between the bridge and the 12th, octave fret needs to be
lengthened slightly. On a bandora, this will be about 2-3mm in the treble, 4-6mm in the bass.
Using my (ancient Korg) tuner and a loop of around .40mm - .50mm wire, I find the octave

position for the 12th fret for each string. (Doubling the loop adds in the eventual scallop, so a
single wire of the right diameter could be used if fret wire and no scallop is preferred?)
Adding the 5th and 7th frets is a useful check. This should automatically adjust the stringlengthening needed. How well it works for the player will depend also on his or her left-hand
grip. If everything comes out slightly flat, the scallops could be deepened, although this has
never happened for me. On the one occasion when it was too sharp I had to remove the fingerboard and replace it a couple of mm. further from the bridge.
The fret positions need to be marked separately for bass and treble and joined across. I check
all the notes on at least the first course. Fitting frets is as described in my 4 course cittern
series. Except that when being filed down, they are even more anxious to lift themselves from
their slots. They need to be chemically clean
when inserted and if using an epoxy follow the
instructions, especially for waiting time - which
may be three days. If the fret ends need to be
hidden, this should be done with the router after
inserting the wedges, but before fitting the frets
themselves. Blind slots will be needed beyond
the 12th fret. and the slots for the tastini will
need to be started with a knife. The ‘0’ fret will
need adjusting after the other frets are finished,
usually by being moved 2 - 3mm towards the
bridge in order that the first (and subsequent
frets) are at the required musical interval. Check with your tuner. One that shows the deviation
from equal temperament in cents is particularly suitable. In this photo, the pencil mark is the
original theoretical position, the wire is at the corrected position - not necessarily parallel to
the nut. The ‘0’ fret will need to be left the height of the wire above the other frets, and this
particular nut was moved towards the frets - which also usefully reduced the sharpness of the
angle of the strings.
Some Dimensions for the belly. Incomplete unfortunately as they go back many years.
Thicknesses which of course depended largely on the wood used so should only be used to
give some ideas rather than followed exactly. Left to right: treble bandora, treble bandora, 1/4
comma bandora (thicknesses missing), bandora, bandora, bandora, missing orpharion,
orpharion - all using the positions shown on the bandora drawing, all in cm.
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Bar Heights for bandoras as listed above in mm.

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S

10
10
11
11
15
15
9.5
9.5
13
13
10
10
16
15
12
10
11
8+
6.5

7
7
8
8
26
24
8
8
11
11
8
8
13
12.5
9
7
7.5
6
6
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11
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14
18.5
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10
10
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16.5
10.5
10.5
18.5
17.5
14.5
13
11.5
9.5
8

12
12
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13
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13
11
8
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11
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13
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9
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11
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11
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8
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13.5
15
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11
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15.5
11
11
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13.5
11
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2.5
3.5
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3.5
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2
1
3.5

3.5
5
3
3.5
2.5

2
4
2
2.5
1.5

3.5
5.5
3
3.5
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14
16
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16.5
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10
7

14
16
13
15
9
8
2.5

Bar Heights for the orpharions.
1
2
3
4
5
6
7

14.5
18
18
18
10.5
9.5
8

15
19
15
15
10
8
2.5

I find it interesting to see these height numbers
assembled together with so many correlations
between instruments built several years apart and
not referred back to during making, though I think
this must be a personal thing and that there are no
dimensions here which are mandatory. At the time
of building each instrument was an individual and
the heights were arrived at by tapping for a good
sound. The two smaller bandoras, and that for 1/4
comma are my most recent.
As visible in the photographs above, I use quite
long scallops for the bar ends, cut after the heights
have been finalised, 4 - 5 mm high next the sides.
Additional positioning pieces will be necessary
especially for the lower bout and could be in place,
and finished, before tap tuning if they are large. A
secondary reason for their presence is some
reinforcement for the comparatively thin, and to be
purfled, soundboard.
Some further dimensions. I must emphasise that
these are my own and that there is still opportunity for experiment and possible improvement.
When I made my first bandora around 1975, the wire available was not especially aimed at
instrument makers, so we were using steel until good iron wire became available for
harpsichord makers from Malcolm Rose in the UK. Most of my early bandoras were at A-

415, that seeming to be the preferred pitch then. Note that most bridges taper in both depth
and height. Heights are of the distance between the string and the soundboard, so include the
brass ‘cut-off’. Depth of body includes the thicknesses of back and soundboard - around 5
mm. in total.

depth at heel in mm.
depth at bottom block
maximum width
fingerboard width at nut
at body joint
string length treble
bass
6 course at A - 440, string length 712

440

415

treble

70-65
80-75
330
58
79
720-730
780

70
80
333
56
79
730
795

64
75
296
56
74
590
635

0.6-0.8

0.5-0.6

Depth of scallops
0.5-0.7
String heights at bridge, bass 7-8 mm. treble 6.5-7 mm.
Action at 12th fret, bass 3.25-3.75 mm. treble 2-2.5 mm.
Thicknesses for all, back 2.4 - 3.0 mm. sides 1.5 - 1.8 mm.

Recently I have found a better relation between the thicknesses of neck and fingerboard is by
angling the neck forward slightly. On the set-up above the hardboard thickness is around 3.5
mm. which gives the forward pitch of the neck some 1.0 mm. to the edge of the base-board,
around 1.5 mm. at the nut.
The pegs for orpharions particularly need to be long and comparatively thin to aid tuning. The
first modern bandora I knew belonged to, and I think was made by Jørn Jørkov who used it for
teaching through-bass. Its pegbox had a central spine which enabled the pegs to be shorter, and
hence perhaps easier to make accurately. The Plebanus cittern in Paris has something similar,
though as a result of alteration, not design. There is also an 18th c. ‘pandore en luth’ in
Brussels, and the illustration of a similar instrument in Diderot and d’Alembert’s
‘Encyclopédie’ which have the central spine as a part of the original design.
We have of course no original luthier’s instructions to apprentices, so some aspects of building
methods remain uncertain. This is how I have worked, there may be better ways of doing some
things. Some questions may be answered in previous articles on cittern building. I suggest that
would-be builders should have previously made a cittern or a related instrument, although I
know of one orpharion made some years ago by a novice builder still being used for teaching,
and a bandora in regular professional consort use.

Further reading
Lyle Nordstrum, The Bandora: Its Music and Sources, Michigan, 1992.
Donald Gill, The Orpharion and Bandora, Galpin Society Journal, 1960.
Donald Gill, An Orpharion by John Rose, Lute Society Journal, 1960.Donald Gill, James
Talbot’s Manuscript V. , The Wire-strung Fretted Instruments and the Guitar, Galpin Society
Journal, 1962.
Robert Hadaway, An instrument-maker’s Report on the Repair and Restoration of an
Orpharion, Galpin Society Journal, 1975.
Ian Harwood, op. cit. below.
Drawing and condition report for the Palmer orpharion by Darryl Martin, should be available as
a free PDF from: Musikhistorisk Museum of Copenhagen, Denmark
Drawing by John Pringle of the Rose bandora via http://www.pringleviols.com/.
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Letter from Francis Derrick, October 1594, ‘I

am requested by Throck(morton): to write unto you
verie earnestly to buy him a bandora (or orpheryon) of the new fashion wch hath the brige and
the stoppes slope and as well the treble as the other stringes wyer.’.
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Guitar in Tudor England, 2005, p. 60.
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Marius Lugerink

The Chèvres and the chanter «IeAn»

Chèvre, Ea 631-1933
Kunstmuseum Den Haag,
formerly Haags Gemeentemuseum

To begin with I will, for the sake of elegance, clarify the use of the name «Chèvre» for
bagpipes like the one pictured above, since there are connoisseurs who prefer the term
«GCM», Grande Cornemuse à Miroirs. This term is, mildly speaking, somewhat of a
misnomer, for two reasons. First, there are instruments pertaining to this same category that
show no mirrors at all, and secondly, there are quite a few mirror-decorated bagpipes that do
not belong to either the species of the Chèvres, nor to that of the Chabrettes.1 If one refers to
the «small bagpipes with mirrors» by their name «Chabrette»2, then the larger ones,
displaying a comparable organology, merit more than justly the name «Chèvre». Moreover,
field research has presented evidence of the unambiguous use, in oral tradition and
continuing up to our days, of precisely this name «Chèvre» in the case of the «Chèvre de
Nedde»3 and the «Chèvre d'Eygurande».
In june 2016, on occasion of the «Rencontres de Chabrettes et Chabretaïres» at Condat-surVézère (24), organised in that year by Felicie VERBRUGGEN, I presented an informal
lecture on this type of bagpipe. The pivot point of my discourse was the interpretation of an
inscription found on a separate chanter that is identical to those of the Chèvres. This
instrument is part of the collection of the Musée de la Musique, Philharmonie de Paris,
catalogue number E. 771, known as the chanter «IeAn».

The chanter «IeAn», E. 771
Photo: J.-M. Anglès

My interpretation of this inscription led to a surprising, and - so I became aware - somewhat
controversial conclusion. Further research however has yielded support for this conclusion,
so I consider it appropriate to resume parts of the original reasoning.

Inscription on the chanter E. 771
Photo: J.-M. Anglès 4

Among the connoisseurs mentioned earlier some have declared, without the slightest
analysis and without reference to any source, that the above inscription is written in
«Carolingian script», which is quite obviously not the case. The crossbar of the letter «e» in
the inscription is horizontal and in the middle of the eye. In Carolingian script, on the
contrary, this crossbar is often slanted and always situated in the high upper part of the eye.
And most of the time this crossbar is prolonged to far beyond the actual width of the letter,
either in a single stroke or in two separate strokes. Moreover, the «n» in Carolingian script is

usually written with spurs, never with serifs as in the inscription.

Finally, the claim that the name «Jean» can be found spelled as «Iean» only until the end of
the 17th century is way too easy to refute. A certain Iean DANSARD, born in 1852, died in
1882 at Issoudun, France (36), just to give an idea. What is sometimes presented as
«historical evidence» should, methinks, be taken with a grain of salt. Let us, therefore,
observe the inscription more closely.
In this inscription we see four «signs» that bear a striking resemblance to characters. The
emphatic use of serifs strongly suggests that this is not a sort of handwriting in the sense of
running script, but rather a handwritten approximation of printing letters. In order to
analyze these letters one would appreciate a means of categorizing typographic characters,
preferably one that takes historical context into account. Such a means is to be found in the
well-known Vox-ATypI classification of typefaces.5 According to this widely accepted
classification these letters belong without the minutest doubt to the class of the Didone
characters.6 Letters of this category, created in the last quarter of the 18th century, are best
known for their exclusive use in the Code Civil des Français, of which a front page is shown
here:

Superficial observation of this page immediately reveals a very interesting fact: there is no
formal difference between the capital letter «I» and the number «1»:

Thus it is by all means justified to read the inscription on the chanter E. 771 as «1eAn». In
this interpretation we are, of course, no longer dealing with a name. The first idea that comes
to mind is that this could be a misspelled «1er An» or an abreviation of «1e Année», both
meaning «first year». What might then be a «first year» that appears written in Didone
typeface? The most obvious candidate seems to me, intuitively and perhaps naïvely, the first
year of the French Republican era, the year 1792.7
However, the most serious reproach that I have been made is, that during that era one never
comes across a mention of the form «nth Year», but always, only and exclusively «Year n».
Now this is where the peter meets the metre.
In 1795 Étienne LENOIR, metallurgist and toolmaker of national renown, was commissioned
by De BORDA and BRISSON, delegates of the Académie des Sciences, to produce a
provisional standard measure of the decimal metre length, anticipating the final results of
the triangulation expedition by MÉCHAIN and DELAMBRE, spanning the trajectory
between Dunkerque and Barcelona, the meridian. Decision was made to use platinum for
this calibrated metre gauge because of it's corrosion resistance, with some iridium added to
stabilize thermal expansion. A prestigious project by all means, considered to be of great
political and scientific importance. This standard metre length has been conserved first at
the Archives Nationales, and later at the Conservatoire National des Arts et Métiers.
The upper side of this provisional standard gauge bears an inscription reading:
«Mètre égal à la dix-millionième partie de la distance du pôle à l’équateur, vérifiée
d’après la toise de l’Academie [sic] procès verbal de ce jour. Paris le 21 prairial, An
III de la République. Borda – Brisson»
[Metre equal to one ten-millionth part of the distance from the pole to the equator, as measured
using the «toise» of the Académie minutes of this day. Paris prairial 21st, Year III of the Republic.
Borda - Brisson] (transl. ML)

On the underside is another inscription, probably written by Lenoir:
«Étalon provisoire des mesures de la République, fait en exécution de la loi du 1er
Août 1793 adopté par les commissaires chargé [sic] de sa détermination et remis par
eux au Comité d’instruction publique, le 18 messidor, 3e année»8
[Provisional standard for the measures of the Republic, made in execution of the law of August 1st
1793, accepted as such by the commissioners in charge of its verification and presented by them
to the Comité d'Instruction publique, messidor 18th, 3rd year] (transl. ML)

Evidently the expressions «An III» and «3e année» were used indiscriminately, even in
higher circles. This finding seems to corroborate the interpretation of «1eAn» as referring to
the first year of the French Republican era. Thus it is feasible to date the above-mentioned
chanter E. 771 to the year 1792, the very end of the 18th century. It is most likely that the
Chèvres date from this same period.
Marius LUTGERINK, aka Alain PROVISTE

In order to protect established reputations from undue damage I have anonymised some remarks in the text. Those who
know, know. Those who do not know need not do so.ML
1These

bagpipes are characterised by their composite chanter: principal cone with fingerholes; separate, wide
bell-joint; two-part key for the sub-tonic; a barrel to protect this key. The chanter stock is often decorated with
mirrors.
2French

for the north-Occitanian word «chabreta», diminutive of «chabra», chèvre

3Term

used by M. LABRUNE, violin player and first owner of the instrument, village of Guimont, municipality of
Nedde, France (87). Field research by Philippe RANDONNEIX of Limoges, France (87)

4https://www.europeana.eu/nl/item/09102/_CM_0162079,

for the two photos of E. 771

5https://fr.wikipedia.org/wiki/Classification_Vox-Atypi
6https://en.wikipedia.org/wiki/Didone_(typography)
7In

fact, the years of the Republican era started september 22nd and ended september 21st of the following year,
as counted by the Gregorian calender. So, whenever the text mentions 1792, it should be read as 1792 at the
earliest, and 1793 at the latest.

STRASSER: ’The Toise, the Yard and the Meter […]’ In: Surveying and mapping, vol. 35. ACSM,
Washington D.C. march 1975, page 25-46
8Georg

Ceci n'est pas une signature
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Chris Egerton

The JUKA Autoplay
‘A Playing Device for Guitars and Similar Instruments’

PHOTO 1: Full body view of the JUKA Autoplay ukulele
The 'Juka' Autoplay device for playing (in this case) a ukulele was originally invented and patented
by Theodor Schmidt of Berlin who was apparently an engineer with knowledge of applied
mechanics and electrics 1. His patents were granted between 1921 and 1928 2 in Great Britain,
Austria, Switzerland, France, Germany, Spain and in the USA for:
‘A Playing Device for Guitars and Similar Instruments’
Schmidt's first design (Austrian Patent 87915 March 1921) was mechanically very complicated
and probably too costly to manufacture and market at a reasonable price.
The later design of 1928 (US patent 1687849 of 1928) cited on this instrument’s panel is still
quite complex, although the patentee suggests that he addressed some of the problems of previous
designs and made improvements.
Earlier attempts at devices for simplifying play on stringed-instruments are known 3 and on fretted
instruments the usual aim was to form chords using just one finger. Those devices were usually
thought to be too bulky or limited in operational and musical scope. The playing device under
discussion here ensured simplified ‘instant playability’ of the ukulele, or any other fretted stringedinstrument to which it was adapted and fitted.
This specific JUKA example is a yet further simplified version of Schmidt’s original and was
relatively easy to manufacture. It employs components and structures that are familiar in early
20th century electrical switchgear that Schmidt would have been familiar with from his knowledge
of electrical and mechanical technology (PHOTO 2). The components may well have been made

and assembled by an electrical component manufacturer, but final assembly and fitting the units to
instruments was likely carried out in instrument-makers workshops.

PHOTO 2: Underside view of autoplay mechanism
The basic construction is a series of nine thin, flat, rods pivoted at one end, mounted edgewise and
longitudinally with the fingerboard. The flat rods have D-shaped outcrop sections at strategic
places. The outcrops press down on to flat copper leaf-springs when chord-selection levers are
activated. The copper leaf-springs in turn apply pressure to specific strings on specific frets
forming a range of 4-note chords. The mechanics are held within a lightweight wooden box-frame
that is fixed to the instrument neck with small screws and mounting brackets.

PHOTO 3: Top view of the autoplay unit showing chord activation levers
Chord selection and control is via seven levers (numbered 1-7) on the fingerboard unit, that each
have forward, back and neutral positions (PHOTO 3). Each forward or back lever position forms a
different chord. The neutral positions do not form chords. With the seven levers used individually
it is possible to create 14 different viable chords on the ukulele using a standard tuning (GCEA on
strings 4,3,2,1) even though only the first three fret positions on the neck are actually available and
used (TABLE 1). The levers may also be activated in pairs or in threes, enabling some additional

chord shapes, but some instability, chord duplication and/or dissonance occurs. Generally the
system works better using a single lever at a time to give a single 4-note chord. The player need not
know the chord names or shapes, only the chord-lever numbers and the forward or back positions
that were indicated on simplified printed music sheets for the instrument.
Lever
1
2
3
4
5
6
7
Forward
D
G
C
F
Am
Dm
Bb
Back
A7
D7
G7
C7
E7
A
Gm
TABLE 1: showing all the chords created with the single levers in their forward or back positions
The actual ukuleles to which these devices were fitted are typically of modest (some would say
rough) quality, probably sold as beginner’s instruments and made very cheaply in Europe 4.
Some examples of JUKA ukuleles have an additional pivoted metal lever-arm attached to the
bridge, which incorporates a thick felt plectrum fixed to the lever end (PHOTO 4).

PHOTO 4: Detachable strumming lever-arm with felt plectrum. Traces of moth larvae attack
are seen on the plectrum.
The player grips the plectrum holder or lever-arm and strums appropriately while operating the
chosen chord selection levers. The lever-arm maintains a constant orientation and distance from
the strings supposedly making strumming skill-free, or at least much easier for a complete novice.
CONSERVATION (abridged version)
The all solid-wood body of the ukulele responded to standard luthier’s craft to reglue loose or
detached pieces, or to infil missing parts. Internal dust and debris was removed by vacuum and
brushing and the exterior was cleaned using cotton swabs moistened with de-ionised water. In
some areas waxy deposits were removed using wooden scraping tools and mineral spirits (white
spirit) on cotton swabs. Cosmetic integration was carried out with Daler watercolour paints over a
transparent barrier coat. A protective coat of ‘Regalrez’ resin dissolved in mineral spirit was
applied finally to even out visible colour variations and improve overall varnish appearance.
The mechanical parts consist of lightly zinc-plated flat rods, aluminium operating levers and
copper-alloy leaf-springs mounted on brass and steel wire pivots supported within a light, wooden
outer frame. Visibly heavier grease and assorted dirt deposits were removed using artist’s bristle
brushes, wooden bamboo skewers and occasionally mineral spirits (white spirit) on cotton swabs.
Avoiding the wooden parts, the mechanism was washed with de-ionised water with added nonionic surfactant, using a soft toothbrush, artist’s bristle brushes and sponges to loosen and pick up

dirt. Subsequent rinsing with clean water was followed by isopropanol (99%) that dissolved any
excess water. The mechanism was then allowed to dry in a warm air environment.
Visual inspection revealed little or no metal corrosion other than superficial aluminium oxide on
the outer parts of the operating levers. Those were polished with fine abrasive to remove
roughness and restore metallic appearance. Similar cleaning and polishing processes were carried
out on the machine tuners.
No other treatments were applied to the metal parts except for a very sparing application of
clockmaker’s lubricant to the pivot points and tuner gears. An application of museum ‘Renaissance
Wax’ is sometimes useful on bright-polished metal surfaces to preserve appearance and slow down
atmospheric oxidation and pollution degradation. Alternatively, a coating of clear, conservationgrade cellulose lacquer or similar reduces the need for repeated polishing of bright metals in the
longer term. This procedure is sometimes used on silver or bright bare-metal items in museum
displays. On matte finished or electro-plated metal components there is generally no need of
further interventive treatments unless there is a lubrication need, surface instability or imminent
loss of material, for example flaking chrome-plating, broken parts, or significant corrosion
deposits or risk of the same. Specific object condition, usage and/or storage intentions will inform
decisions about other treatments.
AQUILA TM soprano ukulele strings were fitted, the mechanism re-mounted and minor adjustments
made to establish function.
Although functional, the ukulele is unlikely to be played often and is more of a demonstration or
display item and is a rare example of Schmidt’s stringed-instrument autoplay technology.
STORAGE
Storage in a stable Relative Humidity (RH) range of around 45-70% is recommended for wooden
instruments (and wooden objects generally) with more strictly controlled parameters for delicate
or very old examples depending on their structure and composition. Larger collections, especially
those on open display or in multi-populated display cases or storage facilities, will benefit from
whole environment control and monitoring. Smaller storage/display cases or cabinets with one or
two instruments are usually reasonably RH stable, but if needed RH can be regulated easily using
proprietary preconditioned silica-gel packs that are designed to regulate at specific RH levels 5.
Monitoring via hygrometer and/or temperature and humidity logging device is advisable for
longer term storage or display 6.
Disclosure: this author has no promotional, financial or otherwise obligatory relationship with
any company mentioned here. Products, materials, methods and techniques described are for
general information only and practitioners should satisfy themselves about the suitability and
safety of the same for their specific projects.
Keywords: JUKA, Autoplay, Theodor Schmidt, playing device.
Theodor Schmidt was an inventor/engineer in Berlin before WWII according to information on patent documents.
Apparently, he left Europe for the US, presumably to escape the onset of Nazi uprising. Schmidt seems to have carried
on his work in Detroit, Michigan and for example filed a US patent for a 'Vehicle Signal Actuating Device' in December
1939 (patent:US 2291923). That device was an electromagnetic actuator for the small 'semaphore' signal arms that
stick out of the side of a car showing the intention to turn left or right.
2 AT 87915B, CH95048A, FR532678A, US 1687849 etc.all for an identical device.
3 For example: GB12685 of 1897, US634124A of 1899, GB25904A of 1908, US953104A of 1910, US 1437026 of 1921.
4 Current research suggests ‘Ernst Hess Nachf’ as the ukulele manufacturer. The musical instrument and musical
goods company was founded in 19th century Klingenthal. Thanks to Lardy’s Ukulele Database for this useful reference.
5 PROSORB Humidity Control Cassettes are one example available in Europe and USA.
6 For example Gemini data loggers are widely used and available in Europe. https://www.geminidataloggers.com/
accessed 8 Sept 2020.
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