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BULLETIN 141    Christopher Goodwin 

This is the first issue of the 2018 subscription year (numbers 141-144). You will find a 
subscription form herewith if you have not yet paid for 2018; a number of people have already 
paid in advance. Many thanks once again to contributors to this issue, which maintains a balance 
between reeds, pipes and strings with papers on crumhorn – back in the 1970s, practically the 
emblem of the early music revival, now far too seldom heard among us! – the flageolet and the 
cittern. It is our normal policy to publish papers as soon as they are sent, but we hope Mimmo 
Peruffo and Jan Bouterse will excuse us on this occasion; they have send learned papers on 
loaded strings and double reeds, respectively, which require just a little preparation for the press. 
These will furnish a very generous Q, which will appear (as we are trying to catch up) in July. 
Other contributions will be welcome of course.  

Welcome to new members 

We welcome new members this quarter: Samantha Taylor-Hayward, Mary Kirkpatrick, Ian 
Clark, and Oscar Palou. 

Save old Fomrhi Quarterlies from the recycling bin! 

I have 105 old bulletins from January 1978 to March 2010. If anyone wishes to save them from 
the recycling bin, postage would be £7 by Paypal. 

best wishes 
David Hunt 

Contact: david.hunt7000@ntlworld.com 

Thanks 

Many thanks to Ute Henning for sending a copy of an attractive periodical, Klagenfurt 500 
Bulletin with an essay on the lute tablatures of Schloss Ebenthal. With Wilhelm Deuer, Rudolf 
Henning, Gerfried H. Leute and Ingomar Mattisch she has co-authored Harfe, Fidel und 
Sackpfeife, Die Darstellung geistlicher und weltlicher Musik und ihrer Instrumente auf Kaerntner 
Bildquellen von der Roemerzeit bis zur Mitte des 17. Jahrhunderts (Klagenfurt am Woerthersee, 
2017). 

mailto:david.hunt7000@ntlworld.com


Cambridge Woodwind Makers 

An announcement from Cambridge Woodwind Makers 

www.cambridgewoodwindmakers.org   

Since we are feeling so excited about our new workshop and can't wait to share it with you, we are 
reducing the price of the Trumpet Making course from £940 to £880 and we will even offer 
student discounts!  
   Please join us, Robert Barclay, Richard Seraphinoff & Michael Münkwitz from Monday 11th 
June for five days and make your own, beautiful, working long trumpet. It's a brilliant course so 
book now! Or tell someone else to! 
   Our new Linton workshop, and studio above belonging to Cambridge Art Makers, are taking 
shape and we have already run courses in oboe reed making, jewellery making, stained glass 
window making and textiles and mixed media. 
   Please continue to share the news of our improved, exciting venture and we look forward to 
seeing you soon. 

P.S. There are still places on our Oboe & Bassoon Repair & Care course this Sunday 6th May. Let 
your oboe and bassoon playing friends know! 

Other upcoming courses 

Long Trumpet Making with  Robert Barclay and guest appearances from Richard Seraphinoff & 
Michael Münkwitz | Monday 11th  - Friday 15th June | £880 

Cornetto Making with Sam Goble and Andrew Hallock 
2nd - 6th July 

Oboe Making with Paul van der Linden 
28th August - 2nd September 

Recorder Making with Tim Cranmore 
22nd - 26th October 

Repair & Care courses 

Oboes & Bassoons | Sunday 6th May | Sunday 7th October 
Flutes | Sunday 1st July 
Clarinets | Sunday 5th August 
Saxophones | Wednesday 5th September 

http://www.cambridgewoodwindmakers.org/


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.  

mailto:Lutesoc@aol.com
mailto:secretary@fomrhi.org


Fomrhi Comm. 2086.        Peter Forrester

How I Build a Cittern, part 4 - the Fingerboard.

The fingerboard is the most important component of a cittern. As well as controlling 
the tuning and temperament, it comprises rather more than half of the eventual neck 
structure. It needs to be thoroughly seasoned, cut as exactly as possible on the slab or 
quarter, and parallel to the centre line of the trunk of the tree in order to avoid any 
warping that might occur when the slots for the frets are cut. The favourite wood used 
originally seems to be maple, some are of sycamore or beech, both of which I have 
mostly used myself.

Blocks of wood cut to the correct height for the bridge and nut are placed on the 
instrument with a straight-edge between. Generally I aim at 18 - 20 mm for the 
bridge and 9 - 10 mm at the nut. The straight-edge now represents the strings, and 
allowing up to 1.5 mm, or slightly less, for the action at the 12th fret position, will give 
a suitable side elevation for the fingerboard. Its upper surface will be the eventual fret 
height. When ready, it should be of even depth, or taper slightly towards the nut. 
Brescian (constructed) citterns have the end of the fingerboard partly cantilevered 
over the belly. Traditional carved Italian citterns, North European citterns and the 
equivocal cittern in Vermillion are flush.

In plan, the fingerboard will also taper, perhaps 2 mm, from the 12th fret to the nut. 
As a precaution, I leave this tapering until after gluing. Most citterns have the bass 
side of the fingerboard cut away in a more or less fancy outline. It will be easier if the 
approximate position of the frets and wedges in this area are known.



With a centre line marked and the positions of the 12th fret and nut known, I cramp 
the fingerboard in place using the rather Heath Robinson arrangement shown here: 
and drill holes for two dowels to preserve alignment when gluing. One fits neatly into 
the area which will be occupied by the nut, the other perhaps under the 12th fret’s 
wedge, although it proves most important that neither hole should partially overlap 

those previously used for attaching the neck to the base of the mould.

The fingerboard is glued in place using a tried and tested wood block as shown. It is 
better to think of gluing the rest of the instrument to the fingerboard, rather than the 
reverse. When the glue is dry, using the bendable straightedge, check that the 
centreline of the fingerboard still coincides with that of the belly. It is now possible to 
make the taper of the outline and reduce the width of the peg-box to its finished size. 

Playing the cittern will be 
helped by a low action and 
this can be aided by 
hollowing the surface of the 
fingerboard, technically to a 
very shallow parabola - in 
practice simply by scraping 
to a slight but even curve, 
about 0.5 mm deep on a 
43/45 mm string length. 
This can be judged by a 
light behind a straightedge. 



It will be checked again later after the wedges are fitted.  See: Ephraim Segerman, 
‘Fingerboard shapes and Graded Frets’, Fomrhi comm. 1168, April 1993.

The fret positions are 
now marked along 
the centreline. I have 
various lengths  of 
formica marked for 
different string-
lengths and degrees 
of mean-tone.
Marking the frets 
themselves at right-
angles to the centre-
line will either 
require an adjustable 
square, or that the 
fingerboard has not 



yet been trimmed to its finished taper. I prefer the former. Though be warned that 
there will now be an imperceptible bend at the 12th position. The width of the 
wedges, perhaps 2.5 mm, is also marked.

Fret positions and temperament.

A necessary interruption, and some fairly recent history. It was not until the 1970s, 
that there was a realisation that equal temperament did not really suit the sound of 
the lute. Some lutenists experimented by moving their frets, and practical advice was 
published, particularly by Eugene Dombois in JLSA, and Eph Segerman in Fomrhi. 
Citterns of course, having fixed frets, were indisputable evidence that some form of 
meantone was in use. For some time it was believed that all citterns, regardless of size 
were tuned with a top string at an “e”. Most extant tuning instructions also suggest an 
e’ top string, and it needed a realisation that extant cittern string lengths occurred in 
clumps of specific sizes that allotted them to different pitches. There are in fact some 
references to other pitches - Cerone, Mersenne, Praetorius. Here we are concerned 
with an e’ cittern of 43 - 45 cm string length. The other sizes which were used were at 
a’, d’(or perhaps a low pitch e’), b, and a. There was also a citara tiorbata at e’, 
Robinson’s 14 course cittern also at e’, and a large ceterone, included by Monteverdi 
and with one still extant in Florence, for which there are questionable tuning 
instructions in both Praetorius and Mersenne. Apart from one fret on some Italian 
traditional diatonic citterns, all citterns have a similar pattern of large and small 
spaces between frets despite different string lengths and pitches. Mostly the printed 
music seems written to fit the frets so that enharmonics are avoided. The 11th fret 
seems usually ‘averaged’ on chromatic citterns, and on the more sophisticated 
diatonic citterns from Northern Europe.
My first citterns used equal temperament, but measuring originals, and advice from 
Eph Segerman convinced me to try  meantone. Peter Trent, then of the Extempore 
String Ensemble, played on both for me, convincing us that meantone worked much 
better than equal temperament. This first cittern’s frets were calculated by deviation 
from equal temperament using Segerman’s original article. Later it was more 
convenient to use fret factors taken from Dombois and Martin Shepherd. Of course, 
as shown by Chris Coakley in an earlier comm., the original makers did not start from 
lists of numbers. Mostly they would have used geometry and judgement. Mersenne’s 
Proposition III in his Second Book of String Instruments from the Harmonie 
Universelle shows what must have been typical, and which results in a good working 
meantone pattern.  (He does elsewhere, however, also include the only specifically 
cittern fretting instructions I know of. They do not work!). Original instruments vary, 
but for today, 1/6th comma meantone is a good compromise for playing with other 
instruments and alone.

Based on Martin Shepherd’s article, see below; the fret factors to be used are:

Fret 1 .0605 7  .3320
2  .1075 8 .3724
3  .1614 9 .4037
4  .2034 10 .4398
5 .2515 11  .4708
6  .2968 12  .5000 



The string length multiplied by the fret factor gives its position. Past the 12th fret, 
multiply half the string length by the next factor and add the result to half the string 
length. The 18th fret can be omitted.

Relevant reading includes:
Peter Forrester. Italian Citterns in the Museum of the Paris Conservatoire, The Lute, 
1991.
Eugen M. Dombois. Varieties of Meantone Fretting realized on the Lute, Journal of 
the Lute Society of America, 1974.
Abbott and Segerman. A reasonable and practical approach to mean-tone fretting, 
Fomrhi comms. 88/89, October 1977.
Mark Lindley. Lutes, Viols and Temperaments, CUP 1984.
Martin Shepherd. The Well-Tempered Lute, Lute News 41, March 1997, and shortly 
on his website.
Chris Coakley. Orpharion and cittern fret analysis and other ancient tunings....., 
Fomrhi comm. 1987, February 2013.



The slots for the wedges could be cut with a modified saw to give a constant depth. I 
make them freehand, aided by a small mirror behind the fingerboard as in the 
photograph. The side of the slot which will be occupied by the fret itself is cut at an 
angle, the other side at right-angles to the surface. Partial frets can be started with a 
saw, and finished with a knife.

Original frets and wedges vary in size, and our choice will probably depend mostly on 
the material available for the frets. I have used scrap brass 28 thou thick for most of 
my instruments, with a thicker gauge for the ‘0’ fret at the nut. The slots are around 6 
mm deep. Recently I have found strip material available from model railway 
suppliers.  It works for citterns, although I would have preferred it slightly deeper for 
larger instruments. It will be worth looking for sources. Some original citterns from 
Brescia use folded strips of brass. Experimentally, they do not act as springs to hold 
themselves in place, but the fold gives a rounded top to the fret, slightly work-
hardened.

When the slots are cut, their wedges can be glued in place - they can be loose when 
fitted because the actual fret slot has still to be cut. The shape of the slot will enable 
them to be wedged in place when gluing. Save matches! For a chromatic cittern, they 
will be colour-coded to match the complete and partial frets on the diatonic 
instrument. (The cittern tablature added to the end of Morlaye’s 4th book for guitar is 
for a cittern with the first fret also missing.) Colour-coding continues up to at least 
Tielke’s cithrinchen  of 1676. As the wedges will absorb some of the finger-pressure 
on the frets they are of a hard wood with the grain across the direction of the strings. 
Ebony and box-wood are suitable. Although we call them ‘wedges’, there is no record 

of what they were originally called. Their end-view of a half-dovetail (a full dovetail 
on one Italian instrument) is wedge-like, but experimental actual ‘wedging’ caused 
the fingerboard and neck to bend backwards... Occasional wedge shapes on original 
instruments are probably due to repair. It would be possible to retain a parallel 
appearance and form a wedge by tapering the depth. This has perhaps been done on 



one cittern, but again there is a likelihood of a bent-back neck. When ready, the 
wedges are planed, filed and scraped level with the sides and top surface of the finger-
b0ard. It is again checked for a slight curve with a straightedge and light. 

The slots for the frets are recut. It will be necessary 
to have a saw which is the correct size for the frets. 
Instructions on saw-sharpening easily found online 
will include adjusting the width of the cut. Now is 
an opportunity to check and if necessary, adjust the 
accuracy of the previous marking and cutting.

Some citterns have covered fret ends, often on one 
edge only. If wanted, a rebate should be cut before 

the frets are inserted.

Whatever material is used, the frets need to be roughened with a coarse file and 
degreased (carbon tetrachloride?). If scrap brass is used, it will need eventually to be 
filed flat with the surface of the fingerboard. Manufactured strip could perhaps not 
need filing. Some adhesive or cement will be necessary. Options include animal glue, 
mastic, epoxy resin.We do not know what was originally used. I have used all three 
successfully but am happiest with an epoxy, Araldite. Usually it is rightly avoided in 
instrument making because it is considered irreversible. However I have found that a 
small soldering iron applied to the fret, and some brute force with a scriber, will 
remove a fret if necessary. In practice, the resin is inserted into the slot with a 
sharpened piece of scrap wood and the slot pressed into place, squeezing out surplus. 
A little heating with the iron will help to ensure any gaps or air-holes are filled. Epoxy  
does require that the full setting time of three days - as it says on the packet! - is 
observed if scrap brass is going to need filing down to the fingerboard surface. The 
action of filing can cause the fret to loosen and rise out of its slot during the process, 
especially on the longer frets on larger citterns, orpharions and bandoras. When an 
even surface along the fingerboard is achieved, check again that the slight curve is 
still there, and continuous. It is also possible, using a bridge-high block in position, 



and a straight-edge, to check each fret. There should be sufficient light showing at the 
next fret that buzzing will not occur. This gap will be considerably less than with a 
lute or guitar.

The scallops between frets are variously shaped on original citterns. They could be, 
and probably sometimes were, made entirely by eye, but for accuracy really need 
some form of router. This could be as simple as a piece of sanding-plate glued to a flat 
surface, a hand router - probably an ‘old woman’s tooth’ plane, or a small router as 
shown - a Dremel drill, with its router base remade, smaller and in transparent 
perspex. (If needed, there are designs in at least two guitar repair manuals.) I use a 
flat plane parallel to the original surface, and set the depth to 0.5 or 0.6 mm. The 
depth obtained does need constant checking - there is some play in these drills. The 
actual rebate extends from the ‘wedge’ of one fret up to 2mm before the next fret. The 
‘wedges’ and remainders are shaped by eye with a small gouge and files. The 
exception is the rebate in front of the ‘0’ fret. 

Cittern nuts can be, and sometimes 
are, similar to those on lutes and 
guitars. Most, however, have a brass 
‘0’ fret, perhaps slightly higher than 
the other frets, placed in front of a 
‘nut’ which serves mostly only to 
arrange the strings into their 
courses. Because of the depth of the 
frets, acerbated by its slight extra 
height, the ‘o’ fret needs to  be 
moved slightly towards the bridge. 
So this rebate needs to be 



temporarily left shorter. The photo detail of a bandora shows a pencil mark where the 
theoretical ‘0’ fret would be. The length of wire is at the point where the tuning will be 
correct. For a cittern I use a spare piece of 0.20 mm brass. Obviously a tuning meter 
will be necessary. But before the ‘0’ fret is finalised some strings must be in place.

Probably no original bridges exist. In paintings of players most right hands hide the 
bridge. Of those that do show the bridge, some are unconvincing, others seem of two 
sorts. The first is the type that I follow in the first photograph at the head of this 
article. The other has the feet closer together, and smaller, so that they appear to be 
more directly below the strings. Basically they will be working like violin bridges, so 
need similar dimensions.

The rough-turned pegs can 
be taken towards 
completion. The 
photograph shows my 
method of ensuring that 
they can be replaced exactly
in the lathe. They are being 
held by pressure and for 
longer or narrower pegs it 
would be better to use a 
three-jaw chuck in the 
headstock.

I don’t finish the knobs of the pegs, nor fully fit them, until after varnishing in case 
they need to be returned to the lathe, or there are varnish splashes in the peg-holes 
which need to be reamed away. Talcum powder (not chalk, which is abrasive) and dry



soap are used for fitting. If it is intended to make several citterns, a spare set of pegs 
could be an alternative.

A saddle similar to that of a violin is 
needed and straightforward to make and 
fit. Largish hitch-pins which should 
reduce string breakage, and the nut are 
made from bone which must be fat-free. 
Camel bone is available now and seems 
very good. The end-pin will take a cord or 
a light strap.

When fitting strings, especially as here where previously used strings are being 
reused, an ordinary wooden clothes peg truncated to a square end makes a useful 
third hand. Also in the photo are scraps of hacksaw blade reshaped to make scrapers 
for the slope up to the frets. The ‘o’ fret wire is at its theoretical ‘nut’ position.

After the instrument has been strung and its tuning has settled, the bridge position is 
found. This will be a little more than twice the nut to 12th fret distance because of the 
sharpening of the string when it is depressed to the fret. The bridge notches should be 
minimal eventually, but the present aim is for an action of 1.5 mm at the 12th fret 
combined with a note at the 12th fret exactly an octave above the open string. Use of a 
plectrum will give a clearer note than fingers. When the bridge position is established, 
the final position for the ‘0’ fret can be found. This is governed mostly by the depth of 
the frets. For one sixth comma meantone the following cent values are expected:

Fret 1  108.0 7  698.4
  2 196.8 8 806.4
  3  304.8 9 895.2
  4 393.6 10 1003.2
  5 501.6  11  1102.0
  6 609.6  12  1200



The ‘0’ wire will need moving slightly, probably a little less than the bridge, and in the 
same direction. Theoretically the bridge might need moving again fractionally. In 
practice I’ve never found it necessary. The musician’s finger pressure can alter a note 
considerably. The maker’s job is to make the musician’s job easier with no surprises.

The most important notes to listen to firstly are those at the 5th and 7th frets, slightly 
sharp and flat by equal amounts. They were probably found by ear by the original 
makers. When you think they are satisfactory, check the first fret. When this also 
sounds correct, you have probably finished, although it is sensible and hopefully 
satisfying to check all the frets on all the courses. It is worth realising that any 
movement of the frets away from an equal temperament position towards meantone 
will sound better, and exact cent values are not absolutely necessary. 

An ’o’ fret can now be fitted. It needs to be left higher than the other frets by the 
thickness of the wire used to establish its position. Possibly, as with the bandora 
above, it will be advantageous to move the nut also, closer to the bridge. The first fret 
space can be finished, and how well the nut works, checked. The ‘0’ fret definitely, 
and possibly the others, will benefit from using a specialist fret file, taking care to 
only round edges, not to reduce height.
 



Fomrhi Comm. 2087 Philippe Allain-Dupré 

Measurements of Jörg Wier Crumhorns 

Two incomplete Jörg Wier crumhorns have been discovered in 2009 in a private collection in 
the Madrid area (MAD1 and MAD2). They were presented to me as two orlos, a discant in g 
and a tenor-alt in c, both missing their wind caps. Also another tenor was discovered in 2006 
in Ronse, Belgium. 

In 2015 I published an article in Early Music titled: 

Three newly discovered Ieorg Wier crumhorns 
Early Music 2015 43 (3): 471-491 

I offer to FoMRHI readers the opportunity to get all measurements I collected as I promised 
in Early Music p. 480. To understand all the tables it is necessary to firstly read my EM 
article. 

In order to compare these two crumhorns to their cousins, 29 crumhorns previously described, 
I have tried to collect as much information as possible: 

I have measured three Jörg Wier crumhorns in Brussels MIM, three in Augsburg 
MaximilianMuseum and one in Ronse MUST (MUSeum for Textile). Renato Meucci invited 
me to spend two days with the seven in Rome Museo degli Strumenti musicali. I have kindly 
been provided with measurements of the three JW crumhorns from Vienna Sammlung alter 
Musikinstrumente des Kunsthistorischen Museums by Beatrix Darmstaedter and one from 
Leipzig Museum by Eszter Fontana. Information on the four Meran crumhorns is taken from 
Roos’s article in GSJ XXXII and from 1983 measurements kindly provided by Ture 
Bergström. 
I have been able to obtain accurate measurements, unpublished, of all the five Salamanca 
crumhorns by John Hanchet who measured them together with the shawms in 1985. Two of 
them show measurements identical to those of the newly discovered crumhorns MAD 1 and 
MAD 2. 
AUG 3010 was on loan to the Badisches Landesmuseum, Karlsruhe, for an exhibition when I 
visited the Augsburg MaximilianMuseum, so I only have Rainer Weber’s measurements for 
this instrument. It is in any case very similar to AUG 3011, AUG 3009, SLM 3 and MAD 2 
I got information for the great bass in Prague from Emanuele Gadaleta and Frantisek Ibl, 
together with the two measurements published by Boydell. It is a giant and the only known 
great bass in BBflat at written pitch. 
The smallest Salamanca crumhorn, the only known exilent or soprano crumhorn made by Jörg 
Wier, is unfortunately broken at the ends, tenon and curve. This instrument will be only listed, 
but not compared to the others, since many of its measurements are missing.  

Table 1 shows how all the measurements were collected on MAD1 and MAD2. The 
measurements which interest us in this study are in bold type. 
The measurements and main characteristics of the 31 Jörg Wier crumhorns have been listed in 
table 2.  



NOTES ABOUT MEASUREMENTS 

The shape of the crumhorn makes measurements difficult. The large ring of the cotton reel 
prevents the use of a hard ruler, and because of the curve, measurements of tone hole location 
and total length vary significantly depending on whether measurements are taken from the 
front or the back. Thus the computer tomography (CT) method offers the best solution, when 
a scanner is available. In museums where this method is not available I have therefore 
developed an easier approach: I introduce a soft and flexible electric wire (flex) of 4 or 5 mm 
in diameter until its end is visible in the middle of the hole I want to measure. I then draw a 
mark on this wire at the top of the tenon, then when the wire is withdrawn I can measure 
precisely the acoustical length1 of the hole with a hard ruler. Of course, if the hole is drilled at 
an angle, which occurs frequently on bass instruments, this measurement will differ a lot from 
the exterior measurement which does not take this angle into account, and which is often 
imprecise due to the curve of the instrument. This occurs on finger and key holes, but the vent 
and slider holes are usually drilled perpendicularly to the bore. Therefore I have used this 
method of measurement only on vent holes and slider holes, and also for measuring the total 
length of the tube. 
When three measurements are given in tables (inside curve, bore measurement and outside 
curve), these take into account the three possibilities. For instance, this gives three results for 
Brussels B 2313: 690, 700 and 710mm for the first slider hole. 
Most scholars have taken measurements based on the inside curve, facing the holes. Barra 
Boydell, on the other hand, explains that he took the measurements at the back, opposite the 
vent hole or the first sliding key on an extended bass (second figure marked b in his table, 
p.138). This may explain why most of his measurements are larger than those of other
scholars. 2

My measurement method, almost as accurate as the CT method, always gives a number 
between those two methods: the inside curve facing the holes and the outside curve, opposite 
the holes. 
For example, compare two sets of measurements of AUG 3011: 
Museum 
N° 

Measurer Size HOLE 
2 

HOLE 
5 

5-2
difference 

HOLE 
6 

1st 
vhole 

Total 
Length 

AUG 
3011 

Weber Tenor 169 277 108 313 416 778 

AUG 
3011 

PAD Tenor 168,5 277 108,5 312 422 744 

It seems clear that the tone hole locations measured by external rule are almost the same. 
Rainer Weber’s measurement of the acoustical length to the first vent hole by the inner curve 
is 6mm shorter than mine, measured inside the bore with flex. His measurement of the total 
length, done in a similar way to Barra Boydell on the back of the instrument, (what I call the 
outside curve), gives a much longer total length than mine which is done inside the bore. 

The Computer Tomography method (abreviated as CT in the tables) has been applied to all 
six crumhorns of the Sammlung alter Musikinstrumente des Kunsthistorischen Museums, 

1 "Acoustical length of the hole" is the distance from the top of the cotton reel to the centre of the hole. The 
actual sounding length of each note is determined by the (missing) reed and staple.  I use the term “sounding 
length” to describe the distance from the top of the tenon to first vent hole, which determines the fundamental 
note of the instrument. 
2 Boydell pp.139-147. 



Vienna in the FWF-research-project "Cornetts and crumhorns of the SAM". Unfortunately, 
these measurements have not yet been published, and only the measurements of sixth hole 
location and total length have appeared in the presentation of this method given at the Jussieu 
proceedings of the Conference on Interdisciplinary Musicology (CIM).3 

I have recorded in table 2 the Basic Unit (B.U.) which is the distance between holes 2 and 5, 
i.e. the centre hole of each group of three finger holes. These two holes are very important to
enable comparison between the cousins:

• Situated at the centre of each hand, they do not follow any stretch requirement, so their
distance gives an accurate indication of the pitch of the crumhorn.

• If the original cotton reel is missing (as on Merano 6848), or the lower part of the
instrument broken (as with SLM1), it still provides evidence of the maker’s intentions.

You may read in my EM article that the study of this B.U. reveals exceptional proportions and 
correlations with length standards.  

allain-dupre@club.fr 

3 Beatrix Darmstädter, Dietmar Salaberger, ‘Integral Curve versus Separate Bell. New Aspects on the 
Construction Modes of Crumhorns’, Jussieu proceedings (Paris, 2009). 

mailto:allain-dupre@club.fr


Table 1 Measurements of the 2 newly-discovered 
Jorg Wier crumhorns signed 

All measurements in mm. MAD 1 MAD 2 
Measured by: PAD PAD 
Socket for staple depth 
Diameter 

29,5 
8-7,5

36 
9,5-9 

Ext Diameter tenon 19,5-20,5 23- 24,5
Tenon length 25 32 
Max. diameter of rings 33,6 39,5 
Min. diameter 22,2 26,5 
Cotton reel length (rings) 
Total length with tenon 

31,5 
56 

34,5 
66,5 

Ext. diameter of body 19,5 23,5 
Acoustical length of back hole 81 120 
Hole diameter 3,4 4 
A.L. hole 1 93,5 139 
Diameter 3,1 3,9 
A.L. hole 2 115 169 
Diameter 3,5 4,3 
A.L. hole 3 135 197 
Diameter 3,5 4,3 

10°S 
Ext diameter between the two sets of finger holes 
5-2 difference (Basic unit)

20.8 
70 

25,2 
109 

A.L. hole 4 160 239 
Diameter 3,6 4,3 
A.L. hole 5 185 278 
Diameter 4 4,5 

15°S 
A.L. hole 6 210 

212 by bore 
315 
318 by bore 

Diameter 4 
10°S 

4,6 
20°S 

A.L. hole 7 239 352 
Diameter hole7 3,8 

40°S 
4,3 
40°S 

Sounding length to 1st venthole 
Inside curve 278 423 
Bore measurement (using flex) 283 426 
Outside curve 285 429 
 Diameter of venthole 3.8 4.3 
Ext. diameter at 2nd vent hole 21,2 26,5 
A. L.  2nd vent hole 325 502 
Diameter 2nd vent hole 3,8 4,3 
External Diameter of bell 23,7x24 32x30,8 
Internal Diameter of bell 16,5 21 
Inside length of bell 55 75 
Height (excluding cap, reed, or staple) 
Width  

385 
180 

558 
255 

Total length of bore, from tenon to bell (using 
flex) 

490 by bore 735 by bore 

Bore diameter 5 7 





Table 2: List of 31 Jörg Wier crumhorns classified by sizes, pitches and ranges, 
with the new nomenclature 

Location Museum 
N° 

Size and brand Unit 1st venthole 
or 1st slider 

Pitch in Hz Range (extensions are shown by 
quarter notes) 

Salamanca SLM 1 
Exilent in c’          

60,5 ? 

Rome 689 
Discant alla 4ta   

53,5 208 458 

Rome 690 
Discant alla 4ta   

54 208 

Merano 6846 
Discant in g          

66 256  259 ? 

Salamanca SLM 2 
Discant in g          

69,5 278 458 

Madrid MAD 1 
Discant in g          

70 283 

Rome 688 
Tenor alla 4ta 

82 314 458 

Merano  6847 
Tenor  

100 383   385 ? 

Vienna SAM 206 
Tenor  

107 403 ? 

Brussels 2311 
Tenor  

107,5 412 470 

Ronse, B. MUST 
Tenor  

107,5 412 

Augsburg 3009 
Tenor  

106 422 458 

Augsburg 3010 
Tenor  

108 416? 

Augsburg 3011 
Tenor  

108,5 422 

Salamanca SLM 3 
Tenor  

108,5 427 

Madrid MAD 2 
Tenor  

109 426 

Rome 687 
Bass alla 4ta       

123 502 458 

Rome 686 
E.bass alla 4ta 123 545 

Merano  6848 
Bass in G          

130 580 ? 

Vienna SAM 679 
E.bass in G

132 630 

Merano 6849 
E.bass

142 639  642 ? 

Brussels 2312 
Bass           

157,5 645 470 

Brussels 2313 
E.bass

158 700 

Augsburg 3008 
E.bass

160 715 458 

Leipzig 1429 
E.bass

163 685 

Salamanca SLM 4 
Bass           

164 640 

Salamanca SLM 5 
E.bass

165 721 

Rome 685 
G.bass alla 4ta 180 697 458 

Rome 684 E.G. bass alla 4ta

and

180 780 

Vienna SAM 678 
G.bass in C

200 770 ? 

Prague 489E 
E.G.bass in BB  

248 1056  1090 ? 

E.bass= extended bass, G.bass = great bass, E.G.bass = extended great bass. Bass pairs are indicated by a crotchet



Measurements of the 7 descants and small tenors Jorg Wier crumhorns signed  
©Philippe Allain-Dupré 

 All measurements in mm.  Rome 690 
 

Rome 689 
 

Meran 
6846 

MAD 1 SLM2 ROME 
688 

Meran 
6847 

Measured by: Exilent    SLM
1  is B

roken 

PAD 
17/11/2010 

PAD 
17/11/2010 

Bergström 
1983 

PAD Hanchet 
1985 

PAD 
11/2010 

Bergström 
1983 

Socket for staple depth 
Diameter 

25 
6.5-7 

25 
6.5-7.3 

26 
7,4 

29,5 
8-7,5 

 34 
8.8x8.6 

33 
9.9 

 Ext Diameter tenon 18- 
19 

18- 
19 

19* 
20 

19,5- 
20,5 

21,2 21.2 22.4 
23.3 

Tenon length 21.2 21.3 23 25 25?brok 25.8 28.5 
Max. diameter of rings 30.5 31 33 33,6 37.7 35.5 39.5 
Min. diameter  19.3 ? (wire) 21.5 22,2 23,1 25 24.7 
Cotton reel length (rings)  
Total length with tenon 

24.5 
45.6 

24 
46 

28.5 
51.5 

31,5 
56 

30,5 
49,5+6? 

34.5 
60.3 

34 
62.5 

Ext. diameter of body 19 19 19.3/19.6 19,5 19,4 21.6 22.7 
Acoustical length of back 
hole  

55.5 55 73 81 83 84.5 105 
10°N 

Hole diameter 3.5 3.5 3 ,3 
10°N 

3,4 3 3.7 3,8-4 

A.L. hole 1 66.5 66 85 93,5 93 100 122 
Diameter 3.2 3.2 3 ,1 3,1 3,1 4 4 

5°S 
A.L. hole 2 81.5 81 105 115 115 122.5 147 
Diameter 3.3 3.4 3 ,3 3,5 3,3 4 4 

5°S 
A.L. hole 3 97.5 97.5 122 135 135,5 147 175 
Diameter 4.2 4.05 3 ,5 3,5 3,4 4.1 4 

5°S 
Ext diameter between the two 
sets of holes 

20 
 

19.5 
 

21 
 

20.8 
 

20.5-20,7 
 

23.3 
 

25 
 

DIFFERENCE 5-2=BU 53.5 54 66 70 69.5 82 99 
A.L. hole 4 116 116 147 160 161 177 211 
Diameter 4.1 4.05 3 ,5 3,6 3,6 4.15 4 

5°S 
A.L. hole 5 135 135 171 185 184,5 204.5 246 
Diameter 3.9 4 3 ,6 4 3,8 4.3 4.2-4.5 

10°S 
A.L. hole 6 
Bore measurement (flex) 

155.5 
156 

156.5 
157 

196 210 
212  

209,5 236 
237 

278 

Diameter 4 4.2 3 ,7 4 
10°S 

3,7 4.6 4.5 
15°S 

A.L. hole 7 178 178 220- 239 238 267 316 
Diameter hole7  4 

25°S 
4.3 
20°S 

3 ,8 
30°S 

3,8 
40°S 

3,7-3,8 3.8x4.7 4-4.4 
30°S 

Sounding length to 1st venthole 
Inside curve  204 204 259 278 278   
Bore measurement (using 
flex) 

208 208  282  314  

Outside curve 208 208  285  318  
Diam of venthole 3.8 3.8 3 ,8 3,8 4 4.3 4.5 
Ext. diameter at 2nd vent hole  21 20.5 21.2 21,2 21,3 25.1  

 A. L.  2nd vent hole 231 232 297 325 317 350 447 
Diameter 2nd vent hole 3.9 4 3 ,8 3,8 3,8 4.4 4.5 
External Diameter of bell 24.5*24 23.3*24.3 24*25.5 23,7x24 24,1x26 28.9x28.3 32,5x30.3 
Internal Diameter of bell 16.5 15.5*16 16,6*17.9 16,5 17 18.7 21x22.7 
Inside length of bell 70 60 58 55 50 60 82 
Height (excluding cap, reed, 
or staple) 
Width  

315 
 
180 

295 
 
175 

 385 
 
180 

 520 
 
215 

480 
 
 

Total length of bore, from 
tenon to bell (using flex) 

412 415  440 490  486 575 650 

Bore diameter 4.5 4.5 5.25 5,5 5,5  6,25 



Measurements of the 8 tenors Jorg Wier crumhorns signed
excepted Aug 3010 and 3011 signed  ©Philippe Allain-Dupré

All measurements in mm. MAD 2 AUG 3009 AUG 
3010 

AUG 
3011 

SLM3 Ronse Brux 
2311 

Wien 
206 

Measured by: PAD PAD 
26/04/2011 
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PAD 
2010 

Hanchet 
1985 

PAD 
22/02/2010 

PAD 
20/10/2009 

StAlbans 
or CT 

Socket for staple depth 
Diameter 

36 
9,5-9 

39 
9,5-9 

33,3 
10x9,5 9,7 

29 
10 

29 
10 

32 
9,5x8,5 

Ext Diameter tenon 23 
24,5 

23,5 23,7 
24,5 

23 
24,6 

23,7 23,7 21,5 

Tenon length 32 34 33,5 31 25,05 25,05 28 
Max. diameter of rings 39,5 37 38,2 40,6 36 36 31,5 
Min. diameter 26,5 25,8 26 27,5 24,5 24,5 CR 
Cotton reel length (rings) 
Total length with tenon 

34,5 
66,5 

37,1 35,3 35,5 
66,5 

31,15 
56 

31,15 
56 

15 

Ext. diameter of body 23,5 24,5 24,5 24,2 23,4 23,4 24,25 
Acoustical length of back 
hole  

120 120 119 119,5 111 111 113 

Hole diameter 4 4,5 3,9 3,5 4 4 4,5 

A.L. hole 1 139 142 139 139 133,5 133,5 134 
Diameter 3,9 4 3,9 3,6 4,5 4,5 4,5 
A.L. hole 2 169 170 168,5 168,5 163,5 163,5 164 
Diameter 4,3 4,2 4,3 4 4,4 4,4 4,5 

A.L. hole 3 197 198 197 196,5 192 192 192,5 
Diameter 4,3 

10°S 
4,2 4,2 

10°S 
4,2 4,6 4,6 4,6x4,3 

Ext diameter between the 
two sets of finger holes 

25,2 26,8 27,5 24,8 25,3 25,3 26 

DIFFERENCE 5-2=BU 109 106 108,5 108 ,5 107,5 107,5 107 
A.L. hole 4 239 241 239 238,5 233,5 233,5 234 
Diameter 4,3 4,4 4,6 4,3 4,4 4,4 4,6 

A.L. hole 5 278 276 277 277 271 271 271 
Diameter 4,5 

15°S 
4,5 
10°S 

4,7 
10°S 

4,3 4,5 
5°S 

4,5 
5°S 

4,5 

A.L. hole 6
Bore measurement (flex)

315 
318 

312 312 313 306 306 306 
304,3CT 

Diameter 4,6 
20°S 

4,5 
20°S 

4,6 
10°S 

4,3 4,6 
15°S 

4,6 
15°S 

4,5 

A.L. hole 7 352 351 350 351,5 340 340 342 
Diameter hole7 4,3 

40°S 
4,25 
40°S 

4,6 
30°S 

4,2 4,4 
40°S 

4,4 
40°S 

4,3x4,2 

Sounding length to 1st venthole 
Inside curve 423 420 417 427 409 409 403 
Bore measurement (using 
flex) 

426 422 422 412 412 

Outside curve 429 421 419 
(sic) 

414 414 

Diam of venthole 4,3 4,6 4,8 4 4,8 4,8 4,75 
Ext. diameter at 2nd vent 
hole  

26,5 28,3 28,6 26 26,4 26,4 27 

A. L.  2nd vent hole 502 496 490 492,5 475 475 No 2nd 
venthole Diameter 2nd vent hole 4,3 4,6 4,9 4 4,6 4,6 

External Diameter of bell 32x30,
8 

31x33,5 33x30,5 31,4x33 32,6x29,8 32,6x29,8 36x28 

Internal Diameter of bell 21 20,8 21,8 22 21,5x22,5 21,5x22,5 28x21 
Inside length of bell 75 70 90 90 90 
Height (excluding cap, 
reed, or staple) 
Width  

558 

255 

586 

250 

560 

260 

548 

235 

548 

235 
Total length of bore, from 
tenon to bell(using flex) 

735 747 744 722 718 718 642 
642,5CT 

Bore diameter 7 7 7 6,6 7 7 >6,5



Measurements of the 5 small bass and extended bass Jorg Wier crumhorns all signed
All measurements in mm. Rome 

687 
Rome 
686 

Meran 
6848 

Meran 6849 WIEN 
SAM 679 

Measured by: PAD PAD ROOS, Boydell 
(SL, TL) 

 ROOS Bergström 

Socket for staple depth 
Diameter 

32.5 
9.8x9.3 

35 
9.5x10 

25 
8,5 

40 
11,2 

Ext Diameter tenon 24.5-25.5 25-26 22 27,5 24,7 
Tenon length 31.5 28.5 14 35 30,5 
Max. diameter of rings 41.5 42 Cotton reel lost 

Add 40-50 mm 
40,5 

Min. diameter wire 26.5 ? 
Cotton reel length (rings) 
Total length with tenon 

42 
73.5 

42 
70 

40 36,5 

Ext. diameter of body 25 26 26,2 26,5 25 
Acoustical length of back 
hole  

138 125 125 158 145 

Hole diameter 4.3 
10°N 

3.8 4 
N 

4,5 
N 

4,1 
15°N 

A.L. hole 1 162 148 150 178 168 
Diameter 4.5 

10°N 
3.8 4 

N 
4,5 
N 

4,3 
20°N 

A.L. hole 2 196 182 190 214 206 
Diameter 4.4 4.2 

15°S 
4 
N 

4,5 
S 

4,3 
5°S 

A.L. hole 3 228 214 226 252 240 
Diameter 4.5 

20°S 
4.3 
20°S 

4 
N ? 

4,5 
S 

4,6 
20°S 

Ext diameter between the two 
sets of finger holes 

26.75 28,2 28 28,2 

DIFFERENCE 5-2=BU 123 123 130 142 132 
A.L. hole 4 283 269 280 319 303 
Diameter 4.6 

10°N 
4.4 
20°N 

4 4,5 
N 

4,6 
10°N 

A.L. hole 5 319 305 320 356 338 
Diameter 4.3 

20°S 
4.6 
20°S 

4
S

4,5 
S 

4,8 
15°S 

A.L. hole 6
Bore measurement (flex)

357 
361 

343 355 397 376 
387,7 CT 

Diameter 4.7 
20°S 

4.6 
30°S 

4
S

4,5 
S 

5 
20°S 

A.L. hole 7, first key ?Fontanelles 
not removed 

434 470 487 
Diam hole7 , first key 4 4.5 5.7 N 
A.L. 2nd  key hole ? 558 543 
Diam  2nd key hole ? 4,5 4,8 

S 
Sounding length to 1st 
venthole 

Vhole Slider vhole Slider Slider 

Inside curve 493 530 506-545 639 630 
Bore measurement (using 
flex) 

502 545 

Outside curve 508 555 5 4,7x5,5 
Diam of venthole 5 4.6 4,5 
Ext. diam at 2nd vent hole 29 30.5 30 
S L  2nd vent hole or slider 550/580 592/630 716 715 
Diam 2nd vent hole or slider 4.45 4.6 4,5 5,3x7,4 
Diam ext bell 31.5/33.5 36.3/34.5 33,5 37,2 33,3x35,5 
Diam int bell 21 23.2/23.8 25x23 25 ,5x26,5 
Inside length of bell 90 93 50 105 
height (excluding cap, o 
width  

600 
270 

600 
290 

Total length of bore, from 
tenon to bell(using flex) 

793 
755 

835 
793 

750-800 930 920  915,1CT 

Bore diameter 7 7 6,5 7 7,25 7,5CT 



Measurements of the 6 bass and extended bass Jorg Wier crumhorns all are signed
All measurements in mm. Brux 

2312 
Brux 
2313 

Aug 
3008 

Leipzig 1429 SLM4 SLM5 

Measured by: .PAD 
20/10/2009 

 PAD 
20/10/2009 

PAD 
27/04/2010 

Fontana 
V. Seumel

Hanchet 
1985 

Hanchet 
1985 

Socket for staple depth 
Diameter 

25 
11,5

 25 
11,5

40 
12x11,5 

26 
11,5 

35 
11,5-10 

50 
12-9

Ext Diameter tenon 28,6 29,2 27,3 28,3 27 
28,8 

27 
28,5 

Tenon length 30 34 39 25,7 36 37 
Max. diameter of rings 43 43,6 46,2 40 47,2 47,8 
Min. diameter 27,8 28 30 27,3 30 
Cotton reel length (rings) 
Total length with tenon 

35,4 39,6 42 43 45 
81 

43 
80 

Ext. diameter of body 26,8 26,3 28,5 28,4 27 27,4 
Acoustical length of back 
hole  

178 155 169 160 166,5 166 

Hole diameter 4,44 
40°N 

4,6 
45°N 

4,7 
30°N 

3,7 4,1 4 

A.L. hole 1 210 185 197 184 193,5 193,5 
Diameter 4,6 

30°N 
4,5 
30°N 

4,7 
25°N 

4,8 4,1 4,2 

A.L. hole 2 250 224 238 223 234 233 
Diameter 4,5 

0° 
4,5 
0° 

4,8 
15°S 

4,8 4,2 4,6 

A.L. hole 3 290 263 277 263 273,5 272 
Diameter 4,6 

25°S 
4,7 
30°S 

4,7 
40°S 

5 4,4 4,7 

Ext diameter between the 
two sets of finger holes 

29,8 29,8 31,2 31 31 30 

DIFFERENCE 5-2=BU 157.5 158 160 163 164 165 
A.L. hole 4 365 338 355 343 355 352,5 
Diameter 4,8 

10°N 
4,6 
15°N 

4,7 
20°N 

5 4,3 4,5 

A.L. hole 5 407,5 382 398 386 398 398 
Diameter 4,8 

30°S 
4,4 
10°S 

4,8 
30°S 

4,8 4,5 4,8 

A.L. hole 6
Bore measurement (flex)

450 425 441 428 439 437 

Diameter 4,9 
30°S 

5 
30°S 

4,9 
40°S 

5 4,6 4,4 

A.L. hole 7, first key 547 546 562 546 555 566 
Diam hole7 , first key 4,7, 

0° 
5,1 
50°N 

5,1 
40°N 

5,5 4,5 4,2 

A.L. 2nd  key hole 600 617 613 627 
Diam  2nd key hole 4,7 

50°S 
4,5 
50°S 

4,8 4,4 

Sounding length to 1st 
venthole 

Vhole Slider Slider Slider Vhole Slider 

Inside curve 633 690 685 640 711 
Bore measurement (using 
flex) 

645 700 715 

Outside curve 658 710 
Diam of venthole 4,9 4,8 4,9 4,6 4,3 
Ext. diam at 2nd vent hole 31,2 ? 33,7 33 31 32 
S L  2nd vent hole or slider 790/820 824 785 733 814 
Diam 2nd vent hole or slider 4,9 4,9 4,8 4,4 4,5 
Diam ext bell 33,5x39,6 36x38 38,3x41,3 36x38,5 37x36 38,7x38,5 
Diam int bell 24 26 25,5 27 26 
Inside length of bell 115 130 100 100 100 
height (excluding cap, o 
width  

795 
335 

937 cap 
334 

Total length of bore, from 
tenon to bell(using flex) 

998 1085 1055 1090 
1078 

958 1072 

Bore diameter 8 8 8 7,8 7,9 



Measurements of the 4 great bass Jorg Wier all are signed 4

All measurements in mm. Wien 
SAM 678 

Rome 
685 

Rome 684 Cap 
Ebass in Eb 

Prague 
E 489 

Measured by: St Albans, CT PAD 11/2010 PAD 11/2010 Gadaletta, Ibl, 
05/2011 

Socket for staple depth 
Diameter 

37 
12x10,5 

40 
11x11,5 

36,5 
11,5 14.3-14.9 

Ext Diameter tenon 30 28,5x29,5 28,5x29,9 
Tenon length 39 37,5 35,9 
Max. diameter of rings 47 47,5 47 
Min. diameter ? 30,6 30,5 rings 35,5 
Cotton reel length (rings) 
Total length with tenon 

47 
86 

47,5 
84,5 

48,5 
84,5 82 

Ext. diameter of body 28 28 29 
Acoustical length of back hole 182,5 163 165 
Hole diameter 5 

N 
4,2 
30°N 

4,5 
25°N 

A.L. hole 1 223 199 197 265 
Diameter 5 

N 
4,6 
30°N 

4,5 
35°N 

A.L. hole 2 275 245 240 315 
Diameter 5 4,7 

0° 
4,8 
0° 

A.L. hole 3 315 284 278 357 
Diameter 5

S
4,8 
30°S 

4,5 
30°S 

Ext diameter between the two sets of 
finger holes 

31 30,7 31,7 

DIFFERENCE 5-2=BU 200 180 180 248 
A.L. hole 4 422 379 374 513 
Diameter 4,75 

N 
4,7 
30°N 

5 
25°N 

A.L. hole 5 475 425 420 563 
Diameter 4,75 

N 
4,9 
30°S 

4,7 
35°S 

A.L. hole 6 520 
527,3 CT 

469 
482 by flex 

465 
476 by flex 

609 

Diameter 5
S

4,9 
35°S 

5 
45°S 

A.L. hole 7 634 ≈588 ? 791 
Diameter hole7 ? ? ? 
S.L. 2nd  key hole ? 913 
Diam  2nd key hole ? 
Sounding length to 1st venthole venthole venthole FIRST slider 
Inside curve 770 681 764 1056 
Bore measurement (using flex) 597 780 
Diam of venthole ? 4,7 4,5 
Outside curve 704 785 1090(Boydell, back) 
Ext. diam at 2nd vent hole 33 33,7 34,5 30-32
S L  2nd vent hole or slider 768/807 864/906 
Diam 2nd vent hole or slider 4,2 4,9 
Diam ext bell 40,3x38,3 37,6 41,2x43,2 
Diam int bell 30x28 24,5 28x29 
Inside length of bell 100 100 112   
height (excluding cap, reed, or staple) 
width  

760 
340 

860 
350 

1105 

Total length of bore, from tenon to 
bell (using flex) 

984   996,4CT 998 1205 back 
1143 by flex 

1570 
1635(Boydell back) 

Bore diameter 8,8     9CT 8 ? 

4 Excepted Rome 684 which has a triple mark on the bell. 



Measurements of the 9 bass et extended bass Jorg Wier crumhorns all are signed
All measurements in mm. Rome 

687 
Rome 
686 

Meran 
6849 

Leipzig 
1429 

Brux 
 2312 

Brux 
2313 

SLM4 SLM5 Aug 
3008 

Measured by: PAD PAD  ROOS Fontana .PAD  PAD Hanchet Hanchet PAD 
Socket for staple depth 
Diameter 

32.5 
9.8x9.3 

35 
9.5x10 

40 
11,2 

26 
11,5 

25 
11,5

 25 
11,5

35 
11,5-10 

50 
12-9

40 
12x11,5 

Ext Diameter tenon 24.5-
25.5 

25-26 27,5 28,3 28,6 29,2 27 
28,8 

27 
28,5 

27,3 

Tenon length 31.5 28.5 35 25,7 30 34 36 37 39 

Max. diameter of rings 41.5 42 40 43 43,6 47,2 47,8 46,2 
Min. diameter wire 26.5 27,3 27,8 28 30 30 
Cotton reel length (rings) 
Total length with tenon 

42 
73.5 

42 
70 

40 43 35,4 39,6 45 
81 

43 
80 

42 

Ext. diameter of body 25 26 26,5 28,4 26,8 26,3 27 27,4 28,5 

Acoustical length of back 
hole  

138 125 158 160 178 155 166,5 166 169 

Hole diameter 4.3 
10°N 

3.8 4,5 
N 

3,7 4,44 
40°N 

4,6 
45°N 

4,1 4 4,7 
30°N 

A.L. hole 1 162 148 178 184 210 185 193,5 193,5 197 
Diameter 4.5 

10°N 
3.8 4,5 

N 
4,8 4,6 

30°N 
4,5 
30°N 

4,1 4,2 4,7 
25°N 

A.L. hole 2 196 182 214 223 250 224 234 233 238 
Diameter 4.4 4.2 

15°S 
4,5 
S 

4,8 4,5 
0° 

4,5 
0° 

4,2 4,6 4,8 
15°S 

A.L. hole 3 228 214 252 263 290 263 273,5 272 277 
Diameter 4.5 

20°S 
4.3 
20°S 

4,5 
S 

5 4,6 
25°S 

4,7 
30°S 

4,4 4,7 4,7 
40°S 

Ext diameter between the two 
sets of finger holes 
5-2 difference (Basic unit)

26.75 

123 123 

28 

142 

31 29,8 

157.5 

29,8 31 30 31,2 

A.L. hole 4 283 269 319 343 365 338 355 352,5 355 
Diameter 4.6 

10°N 
4.4 
20°N 

4,5 
N 

5 4,8 
10°N 

4,6 
15°N 

4,3 4,5 4,7 
20°N 

A.L. hole 5 319 305 356 386 407,5 382 398 398 398 
Diameter 4.3 

20°S 
4.6 
20°S 

4,5 
S 

4,8 4,8 
30°S 

4,4 
10°S 

4,5 4,8 4,8 
30°S 

A.L. hole 6
Bore measurement (flex)

357 
361 

343 397 428 450 425 439 437 441 

Diameter 4.7 
20°S 

4.6 
30°S 

4,5 
S 

5 4,9 
30°S 

5 
30°S 

4,6 4,4 4,9 
40°S 

A.L. hole 7, first key Fontan 
not 

Ells 
remove
d 

505 546 547 546 555 566 562 
Diam hole7 , first key 4,5 5,5 4,7, 

0° 
5,1 
50°N 

4,5 4,2 5,1 
40°N 

A.L. 2nd  key hole 558 613 600 627 617 

Diam  2nd key hole 4,5 4,8 4,7 
50°S 

4,4 4,5 
50°S 

Sounding length to 1st 
venthole 

Vhole slider Slider Slider Vhole Slider Vhole Slider Slider 

Inside curve 493 530 639 685 633 690 640 711 
Bore measurement (using 
flex) 

502 545 645 700 715 

Outside curve 508 555 658 710 4,6 4,3 
Diam of venthole 5 4.6 4,5 4,9 4,8 4,9 
Ext. diam at 2nd vent hole 29 30.5 33 31,2 ? 31 32 33,7 
S L  2nd vent hole or slider 550/580 592/630 716 785 NO 790/820 733 814 824 
Diam 2nd vent hole or slider 4.45 4.6 4,5 4,8 4,9 4,4 4,5 4,9 

Diam ext bell 31.5/33.
5 

36.3/34.
5 

37,2 36x38,5 33,5x39
,6 

36x38 37x36 38,7x38
,5 

38,3x41
,3 

Diam int bell 21 23.2/23.8 25x23 27 24 26 26 25,5 
Inside length of bell 90 93 50 115 130 100 100 100 

height (excluding cap, o 
width  

600 
270 

600 
290 

937 cap 
334 

795 
335 

Total length of bore, from 
tenon to bell(using flex) 

793 
755 

835 
793 

930 1090 
1078 

998 1085 958 1072 1055 

Bore diameter 7 7 7 8 8 7,8 7,9 8 

●



Measurements of the 5 discants Jorg Wier crumhorns signed 
©Philippe Allain-Dupré 

All measurements in mm. Exilent 
SLM1 

Rome 690 
Inv 2809 

Rome 689 
+cap

Meran 
6847 

MAD 1 Discant in g 
SLM2 

Measured by: PAD 
17/11/2010 

PAD 
17/11/2010 

Bergström 
1983 

PAD Hanchet 
1985 

Socket for staple depth 
Diameter 

25 
6.5-7 

25 
6.5-7.3 

26 
7,4 

29,5 
8-7,5

Ext Diameter tenon 18- 
19 

18- 
19 

19* 
20 

19,5- 
20,5 

21,2 

Tenon length 21.2 21.3 23 25 25?brok 
Max. diameter of rings 30.5 31 33 33,6 37.7 
Min. diameter 19.3 ? (wire) 21.5 22,2 23,1 
Cotton reel length (rings) 
Total length with tenon 

24.5 
45.6 

24 
46 

28.5 
51.5 

31,5 
56 

30,5 
49,5+6? 

Ext. diameter of body 19 19 19.3/19.6 19,5 19,4 

Acoustical length of back hole 55.5 55 73 81 83 
Hole diameter 3.5 3.5 3 ,3 

10°N 
3,4 3 

A.L. hole 1 66.5 66 85 93,5 93 
Diameter 3.2 3.2 3 ,1 3,1 3,1 

A.L. hole 2 81.5 81 105 115 115 
Diameter 3.3 3.4 3 ,3 3,5 3,3 

A.L. hole 3 97.5 97.5 122 135 135,5 
Diameter 4.2 4.05 3 ,5 3,5 3,4 

Ext diameter between the two 
sets of finger holes 

20 19.5 21 20.8 20.5-20,7 

5-2 difference (Basic unit) 53.5 54 66 70 69.5 

A.L. hole 4 116 116 147 160 161 
Diameter 4.1 4.05 3 ,5 3,6 3,6 

A.L. hole 5 135 135 171 185 184,5 
Diameter 3.9 4 3 ,6 4 3,8 
A.L. hole 6
Bore measurement (flex)

155.5 
156 

156.5 
157 

196 210 
212 

209,5 

Diameter 4 4.2 3 ,7 4 
10°S 

3,7 

A.L. hole 7 178 178 220- 239 238 
Diameter hole7 4 

25°S 
4.3 
20°S 

3 ,8 
30°S 

3,8 
40°S 

3,7-3,8 

Sounding length to 1st venthole 

Inside curve 204 204 259 278 278 
Bore measurement (using 
flex) 

208 208 282 

Outside curve 208 208 285 
Diam of venthole 3.8 3.8 3 ,8 3,8 4 

Ext. diameter at 2nd vent hole 21 20.5 21.2 21,2 21,3 
A. L.  2nd vent hole 231 232 297 325 317 
Diameter 2nd vent hole 3.9 4 3 ,8 3,8 3,8 
External Diameter of bell 24.5*24 23.3*24.3 24*25.5 23,7x24 24,1x26 
Internal Diameter of bell 16.5 15.5*16 16,6*17.9 16,5 17 

Inside length of bell 70 60 58 55 50 

Height (excluding cap, reed, 
or staple) 
Width  

315 

180 

295 

175 

385 

180 
Total length of bore, from 
tenon to bell (using flex) 

412 415 440 490 486 

Bore diameter 4.5 4.5 5.25 5,5 5,5 

●



Fomrhi Comm 2088 Chris Egerton

Standardising luthier’s terminology, reply to Comm 2082

I am enthused about Peter Forrester’s idea of standardised terminology for stringed-instrument 

components1. The luthier’s profession, if that crowd of misfits may be thus described, has far too 

long languished in the realms of a slovenly verbal imprecision that makes East End costermonger’s 

parlance sound like the utterances of mathematicians, poets and angels. Stringed-instrument 

makers and their cohorts seem to spout obscene, obscure and trivial terminology and verbiage at a 

whim, eschewing the time-honoured accuracy used for example in medicine and anatomy; familiar 

to every well-educated person in the land. A standardised nomenclature would precisely define 

and describe parts of any stringed-instrument and their specific functions, such that even a 

tousled-haired youngster could immediately understand. 

Who would devise and enforce the nomenclature? Well, obviously a special committee with 

learned members drawn from the real professions, as opposed to the mere jobbing tradesmen of 

instrument manufactory. The Institution of People Who Know What They Are Talking 

About © 2 sounds like the kind of thing we need. Vigilant scrutiny of spoken and printed 

terminology would be their remit. Severe sanction and punishments would be within their office 

and woe betide any transgressors. Such punishments could include being ‘hung out to dry’, ‘cut off 

at the knees’ or awarded the ‘short end of a (particularly unsanitary) stick’. 

While we are at it, why not standardise the other unsavoury habits of these 'luthiers' and limit their 

copious alcohol intake to levels defined by a House of Lords committee3. Diet, attire and facial hair 

should also be standardised and moderated within civilised parameters, rather than allowing the 

paunchy, rag-bagged and straggle-beard-coiffed dishevelment that is all too often shamelessly 

exhibited before the public gaze.   

London 

1 April 2018 

1 FoMHRI Quarterly Bulletin 140, 2018. p15 

2 IOPWKWTATA©--just founded by this author.  Current Chairman: Lord Hasti Downright, DEA. 

3 Other august and sober commitees are available 



Fomrhi Comm. 2089              Philippe Bolton 

A short history of the French Flageolet

The flageolet is a small fipple flute with six holes, two of which are placed on the back and closed 
with the thumbs of each hand. It probably appeared towards the end of the XVIth century. It was 
mentioned for the first time in1581, when played by Sieur Juvigny de Paris in Le Ballet Comique de 
la Reine, the first court ballet given and published in France in 1581. 

Thoineau Arbeau devotes a paragraph to the flageolet in his Orchésographie (1589), in which he 
says that soldiers could use it as an alternative to the fife, and that the best instruments have four 
holes in front and two behind.

Marin Mersenne (1637)

There is an article on the flageolet in Marin Mersenne's Harmonie Universelle published in 1636. 
The author describes the position of the tone holes, four in front and two behind. He also says that 
there are two possible positions for the hands, either using the thumb and the first two fingers of 
each hand, or the thumb and first three fingers of the left hand and only the thumb and index 
finger of the right hand. This second method became obsolete later. 

In his text Mersenne says that the range of the instrument is a fifteenth (two octaves). Each 
horizontal line in the chart below represents one of the holes. The black marks indicate those that 
must be closed for each note. He also suggests partially closing the bell to play one extra note lower
down when all the holes are closed. 

He adds that to play the natural notes holes must be covered so as to let no air escape, and for sharps
and flats they should only be partially closed.



Merenne describes two playing styles, simply blowing, as do country folk, and using articulation in 
an expressive way with the tongue as do accomplished musicians.

Pierre Trichet  (1640)

Pierre Trichet wrote a treatise that remained in manuscript form and was never printed. It seems to 
be in part a compilation of ideas borrowed from other authors including Mersenne.

Stating that the flageolet dates back to antiquity, he seems to confuse the origins of flutes and 
flageolets. and quotes some anecdotes that can only pertain to other fipple flutes since they took 
place before the 16th century.

As far as playing technique is concerned there is a fingering chart covering one octave. Trichet also 
suggests using numbers to identify fingerings as in the short musical example that follows.

To play higher notes, according to Trichet, the same fingerings can be used while blowing harder, 
which is incorrect for this instrument, on which the fingerings are in reality different in both 
octaves.

Trichet also notes how the flageolet can be used in ensembles and which parts can be played with it.



“On peut faire des concerts à quatre parties avec des flageolets aussi bien qu’avec des flustes en 
mettant la taille et la haute contre a la quinte de la basse, parce que l’estendue d’une de ces parties 
peut s’accomoder a l’autre, faut que le dessus soit a l’octaqve de la mesme basse, laquelle peut 
servir d’estui audict flageolet et du dessus. Tel est un mien jeu de flageolets d’ivoire que je prise 
beaucoup”

Thomas Greeting  (1675)

The flageolet (often spelled flagelet in English)  was not only played in France. It may have crossed
the Channel with the return from exile of Charles II after the austere period of Olivier Cromwell. 

The earliest known method for the instrument The Gentle Comapnion was published in England by 
Thomas Greeting in 1675. He describes the flageolet as a Pleasant Companion that may be carried 
in the pocket and bear one company by land or by water.  He also say that it has the advantage over 
other instruments  as being always in tune « which others are not ».

The tunes in his method are all in « dot notation » (tablature) as can be seen here :

 Samuel Pepys was one of Greeting’s pupils. He often quotes the flageolet in his diary.



Jean-Pierre Freilhon Poncein (1700)

 

Freilhon Poncein wrote a chapter on the flageolet in his method La Véritable manière d'apprendre à
jouer en perfection du hautbois, de la flûte et du flageolet. (The Real way of perfectly playing the 
oboe, the recorder and the flageolet). He gives the same importance to the three instruments and 
indicates that the flageolet can play fourteen natural notes, and that it is possible to force the 
instrument to play one step higher, thus giving a range of two octaves. He recommends closing the 
first four holes with the left hand, and the last two with the right hand, as in Mersenne's second 
method.  



The Bird Fancyer’s Delight

Here is a method for using the flageolet for teaching cage birds to sing popular tunes in order to 
give them more value.

The author uses both dot notation and conventional notes for the pieces.



Diderot & d'Alembert's Encylopédie (1751 – 1772)

 

The idea of using the instrument for teaching tunes to birds also appears in Diderot & d’Alembert’s 
Encylopedia.

The instrument is described in l'Encycolpédie, in two forms, the large flageolet (fig.7), and the bird 
flageolet (fig. 5 & 6),  smaller and fitted with a windcap called le porte-vent. The shriller bird 
flageolet was sometimes used for teaching tunes to canaries and other birds. Diderot also mentions 
that the large flageolet only differs from the other in that it has a beak instead of the windcap, and 
that it is made in one piece.

   

The author specifies that the flageolet has a range of a fifteenth (two octaves), as do Mersenne and 
Freilhon Poncein. 

     

The picture above, from P. Hamelin Bergeron's Manuel du Tourneur (1792) shows a flageolet à bec 
of this period, in two parts with a recorder type mouthpiece. 

The fact that the instrument could be described in a manual of wood turning suggests that it was 
very popular and widely played



The 19th century

Until about 1800 the instrument was simply known as the flageolet. After the development of the 
English flageolet, a somewhat different instrument, the term French flageolet came into use to make
a distinction between the two.

The windcap mentioned in Diderot's Encyclopedia, came into general use during the 19th century 
and became known as la pompe. It has a beneficial effect on the sound quality, and a sponge could 
possibly be placed inside to absorb condensation.

 

This drawing of a flageolet à pompe appears in Victor Charles Mahillon's Eléments d'Acoustique 
(1874) 

Before the turn of the 19th century French flageolets were made in different keys, particularly in D, 
F, G and A. From 1800 onwards the instrument in A became the most common. However, for ease 
of reading fingering charts and pieces were often written as for a transposing instrument in D, as 
shown in this chart from Fétis' Histoire Générale de la Musique (1872) for a keyless flageolet. 

The author also explains how to play semitones on the flageolet by partially closing certain holes:  
For playing low E  the hole for e would be half closed, for G# the hole for a would be half closed ♭
and for C# the hole for D would be half closed. 

file:///C:/PAGEWEB/Site%20flageolet%20en%20ligne/flageolet-19e-gb.html#pompe


Here is another chart showing the same method for playing D# (ø = a partially closed hole) and a 
fork fingering for G#. 

 

In order to overcome these difficulties the flageolet was little by little fitted with keys so as no 
longer to require the use of leaking holes or fork fingerings, of which the most common were for 
D# and G#. 

In his book, Les Secrets de la Musique, published in 1846 Pierre Rigaud gives this description of the
instrument, laying emphasis on the advantages of the keys, and the beneficial effect of the windcap 
on the tone quality. 

 

                                                            (Source : BnF) 



Here is a translation of some highlights of the text: 
"Flageolets with keys are the most commonly used because some sharps and flats are easier to play,
better intonated and louder...
Flageolets with a windcap are preferable to those without because their tone is sweeter... 
The flageolet in A is the most commonly used... 
The little finger of the right hand is sometimes used for partially closing the bell in order to play 
low C# and high D... 
The flageolet can play all the notes over two octaves... 
The most favourable keys are F, G C and D... Its music is written in the treble clef." 

The named keys and notes (low C# and high D, for example) suggest its use as a transposing 
instrument in D. 

The following chart, from Eugène Roy's method for the flageolet, is again intended for a 
transposing instrument in D and makes use of two keys. The bottom hole on the chart is the bell, 
which can be partially closed with the right hand little finger as indicated in the text above. 

  

(Source: BNF)



This was the flageolet's golden era. It was played in balls and other festivities and excellent 
musicians like Bousquet, Collinet and others wrote and played virtuoso pieces for it. The instrument
was also popular in England. 

Here is a translation of a text by Victor Charles Mahillon, in which he describes the flageolet in 
1874, and gives a chart for the notes of the first register. Strangely Mahillon does not mention the 
use of the thumb hole as a register hole for playing high notes, as was customery on this intrument, 
and can be seen on the other fingering charts above. There may also be a mistake regarding the key, 
which should only be open for C#. 

"The flageolet is a transposing instrument. This name is given to all instruments whose intonation 
does not correspond to the written note or one of its octaves, high or low. 
With six tone holes and one key the flageolets emits the following fundamental notes 

 

The instrument being of small size it is almost impossible to place all the holes on the same line 
without hindering the movement of the fingers, which is the reason for boring four holes on the 
front and two behind. The fundamental notes in this chart leap up an octave with higher breath 
pressure. The scale is completed at the top with a few notes making use of the third harmonic
On very old instruments low d# was inexistant. On modern ones keys have been added to replace 
the fork fingering necessary for playing notes 4, 7, 9 and 11.
The flageolet's fingerings are largely the same as those of the instruments with small holes still used
nowadays, which is why we will examine a few details.
Holes n° 2, 4, 5, and 6 have a double function. They give repectively f#, a, b and c#, and by closing 
the preceding hole f, g#, a# and c. This is the technique of fork fingerings." 

The French flageolet seems to have fallen into disuse in the beginning of the twentieth century, at 
the time of the Great War. 
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