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Just a few days late, this is the fourth and final issue of the 2020 subscription year (numbers 149-
153). If you find a 2021 subscription form herewith – also sent out with the electronic version as a 
PDF that means you have not yet subscribed for 2021, and we hope that you will do so. If there is 
no form that means you already paid in advance and have nothing further to pay. Just to explain 
our modus operandi, we will send out the March issue on a benefit-of-the-doubt basis, and then 
the PDF only of the summer issue, likewise – after that you will start to miss issues if you have not 
renewed by then.  
   Very many thanks to all those who contributed Comms to this issue. This is an all string and 
wire affair, with the re-issue of an old Comm, slightly amended, in the form of a perennially useful 
string calculator; data on clavichord wires; a paper on 17th century viols; a paper on a project to 
make sense of the early renaissance cetra; and a combative rejoinder to what must be admitted was 
a combative Communication from Charles Besnainou on the subject of strings. In fact Mimmo’s 
answer is so long that it could not appear in print here, instead he has submitted a summary and a 
link to a full and richly illustrated essay online. 
   By the way it was good to see that our co-founder Jeremy Montagu was commemorated in the 
national press: The Daily Telegraph of 10th October includes an obituary.  
 
World list of institutions which teach instrument making 
 
We owe a debt of gratitude to all contributors, but a long overdue venture is Matthias Wiedmann’s 
list of instrument making schools around the world, which was to have been a Comm, but in fact 
contains so much information, and in a spreadsheet layout that would not print well in our small 
format, that our webmaster Luke Emmet has instead put it in both spreadsheet and PDF form on 
the website, at https://www.fomrhi.org/pages/instrument-making-schools  
  Do peruse the list and if there are any schools we have missed, they can be added. 
 
Welcome to new members 
 
We welcome new members this quarter: Elke Verheye, Tim Caves, Evan Plommer and Chris 
Morongiello. 
 
De Bouwbrief 
 
This is an attractive colour A4 Dutch language magazine for instrument makers—a bit like Fomrhi 
Quarterly but much prettier! Issue 177 has papers on making medieval double recorders, and a 
Guarneri violin, a handy index of themes in previous issues, a piece on baroque oboe reeds, and an 
instalment of the serialisation in Dutch of Peter Forrester’s definitive work on cittern building 
which has appeared in these pages.  
   Issue 178 has a sportive piece on building an organ where all the pipes are mounted in 
wellington boots(!), a paper on two Bachian oddities, the contrabassoon and the corno da tirarsi, 
papers on building a regency harp, and a Grimaldi harpsichord, more on the double recorder and 
more on baroque reeds, this time baroque bassoon and dulcian. 

https://www.fomrhi.org/pages/instrument-making-schools


Issue 179 has papers on building a balalaika, and a sixth flute, and on the restoration of a 19th 
century contrabass fiddle, and another episode of Peter Forrester’s series on the cittern, translated 
into Dutch.   
 
Virtual AGM minutes and report  
 
This year because of the Covid emergency we did not hold a normal AGM but instead a slow-
motion online discussion, over the week ending Sunday 29th November, closing at 5pm that day. 
 
1. Minutes of last year’s AGM as printed in Fomrhi Quarterly 147 
 
You can download these, filename FomrhiQ147.pdf at: 
https://www.fomrhi.org/vanilla/fomrhi/uploads/bulletins/Fomrhi-147/  
 
Approved nem. con; no matters arising. 
 
 2. Secretary's report 
 
The Covid pandemic has caused chaos around the world, and performing musicians have been 
very badly affected; instrument makers perhaps less so. Fomrhi, however, is one of those 
organisations which has continued its activities as before. 
    Since the last AGM we have produced 5 Quarterlies, the slightly late remaining issues for 2019, 
no. 147 and 148, and the three issues for this year, more or less on time; we already have some 
good material in hand for the last issue of the year, so will be fully up to date, something we had 
sometimes despaired of in the past. 
   The year’s crop of Comms has been as varied as it has been erudite, with further instalments of 
Jan Bouterse’s important series on baroque woodwind making and Peter Forrester’s on the metal 
strung instruments, cittern and bandora, and one-off papers on bagpipes, castanets, mandolin, pipe 
and tabor, stringmaking, and more philosophical aspects. A very big thank you to all contributors.  
   Our collective past efforts posted to the website, a year after publication, now runs to a 
magnificent and encyclopedic 2,140 articles, listed online on our website at the url address: 
https://www.fomrhi.org/pages/communications  
   After a small rise from 2018 to 2019, the paid-up membership fell again slightly from 141 in 
2019 (24 of these electronic only) to 133 in 2020, (31 of these electronic only); though the 
voluntary move to electronic-only format plus the slight rise in subscriptions last year means that 
our financial situation has improved a little to give us a small surplus. We have picked up 8 new 
members in 2020, which is reasonably healthy.  
   Last year we lost Ephraim Segerman. This year we lost our other great founder, Jeremy 
Montagu. A significant figure in the 20th century early music revival, a scholar and a gentleman, 
who leaves behind a very considerable body of research; we can all read his autobiography at his 
website http://www.jeremymontagu.co.uk/Biography.html.   
 
 
3. Treasurer's report 
  
The accounts for 2019 and interim financial report for 2020 are printed below. 

https://www.fomrhi.org/vanilla/fomrhi/uploads/bulletins/Fomrhi-147/
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FELLOWSHIP of MAKERS and RESEARCHERS of HISTORICAL INSTRUMENTS 

Accounts for the year 2019

1. Statement of Income and Expenditure
2019 2018

Income
Subscription Income £2,335 £2,513
Donations £35
Other Income £7

Total Income £2,378 £2,513

Expenditure

Marketing £0 £0
Postage £903 £665
Printing £1,182 £1,315
Secretary's Fee £273 £288
Stationery £65 £86
Website £50 £50

Total Expenditure £2,473 £2,403

Net Income for the year (£96) £109

Total funds Brought Forward £3,374 £3,265

Total funds Carried Forward £3,278 £3,374

2. Balance Sheet 31/12/2019 31/12/2018

Assets

Current Assets

Cash at Bank and in Hand £3,913 £3,947
Total Current Assets £3,913 £3,947

Current Liabilities

Amounts Falling Due Within One Year £635 £573
Total Current Liabilities £635 £573

Net Assets £3,278 £3,374

Funds £3,278 £3,374
Increase/(Decrease) in Funds (£96) £109



Notes to the Accounts  

 

1. The accounts are prepared on the accruals basis according to Accounting and Reporting by 
Charities: Statement of Recommended Practice (revised 2005).  

 

2.  Subscriptions are accounted for in the financial period to which they relate. There were 132 paid 
subscriptions for 2019 (2018: 141). This includes two carried forward to 2019 from 2018. 
Subscription revenue in respect of 2019 was £2335 (2018: £2494). 

   

3. Subscriptions paid in advance are treated as deferred income and carried forward in the balance 
sheet.  Five are carried over from 2019 to 2020 and one to 2021. 

  

4. The Secretary’s Fee is 50p per copy mailed. An average of 137 copies of each issue was mailed in 
2019 (2018: 144).      

   

5. The Fellowship maintained a bank account with Lloyds Bank which held £3345 at the balance 
sheet date and the Honorary Secretary maintains a float of cash and stamps which was £568 at the 
balance sheet date. 

    

6. Amounts falling due within one year are:       

• prepaid subscriptions for subsequent years, which for 2019 was £127 (2018: £53)  

• provision for printing and distributing Quarterlies which is £508 for one Quarterly. 

7. One issue is carried over from 2019. (2018: one). 

 



 
Interim financial report at 31st October 2020 
 
Total subscription revenue in respect of 2020 currently stands at £2574 (2019: £2373) including 
£104 paid in 2019, an increase of 8%. This represents 137 paying members (2019: 132). A further 
£127 was received this year in respect of subscriptions for 2021 and £24 was carried over to 2021 
from 2019. £38 was received for 2019 subscriptions in arrears. Average subscription per paying 
member has increased from £17.97 to £18.78, an increase of 5%. Electronic subscriptions 
increased from 23 to 29. There was additional income of £72 from donations. 
   The accounts currently show a surplus of £557 after provision for the one remaining quarterly of 
the year and website costs yet to be paid. Two items account for most of the variance: an 
improvement in subscription revenue of £239 and reduced postage costs of £276. 
   Three quarterlies have been produced this year for 2020, as well as the last of 2019.The accounts 
for the year to date include a provision of £513 for the remaining one, based on the average cost 
during 2020, plus £20 for stationery. There is a further provision of £50 for website costs. The 
average cost per issue for the three 2020 quarterlies so far is £512, a reduction of 7% on last year, 
due to lower postage costs. 
   Three of the four quarterlies for 2019 were produced by the end of that year and the last one in 
the first month of 2020. A provision of £508 was made in the 2019 accounts for its production 
and the actual cost incurred was £518. 
   Average subscription revenue has continued to increase, and there are now 29 electronic-only 
members, the effect of which is beginning to be seen in reduced printing and postage costs. Print 
runs have reduced from 145 in early 2019 to 130 today and postage costs are the lowest ever. 
   Available funds are the highest since 2013 at over £3800, which is substantially more than a 
year’s operating costs. Membership numbers are recovering from last year’s dip and there is still 
time for a few more subscriptions to come in. 
   This year has therefore been a great financial success and reverses the trend of the last few years. 
Subscription revenue is up, both in terms of number of members and in average revenue per 
member, and costs are down. This has led to a surplus rather larger than expected. If this continues 
it may be necessary to reduce the price of subscription so as not to continue to amass funds. 
 
The committee has approved the accounts nem. con. 
 
In view of the small surplus, no increase in the subscription is proposed for next year; our current 
modus operandi, with a paper quarterly, so handy in the workshop, but the option of electronic-
only membership, can be continued indefinitely as things stand. 
  
John Downing, remarked on the accounts: 
 
I support the idea of building a small surplus for added financial security and have no objections to 
maintaining current subscriptions (unless it is felt that a reduction in membership subscriptions 
might be used to attract new members). Also perhaps a switch to e-Bulletins rather than printed 
copies with the associated significant cost savings should be further encouraged? 
 
 
 



4. AOB 
  
Mathias Wiedmann has submitted a Comm, for the website, a spreadsheet of instrument-making 
colleges throughout the world.  
 
Martyn Hodgson commented: 
 
How to attract younger people - especially those still at University/college and those establishing a 
small instrument making businesses - even, horrors, manufacturing instruments for the popular 
'early folk' market with invented instruments!   
   For example, speaking to Anthony Calvert at the Early Music Shop (Salts Mill, Bradford) last 
week, he mentioned that there's a relatively large (and fashionable) market amongst the 'folk' 
community for things like 'medieval' lutes and other such - whether we can ever know that much 
about them or not! Indeed, he asked for my thoughts on medieval lutes (sizes, construction, etc) 
since there was a perceptible growing demand for such - which were generally blank.   
   Much of this fashionable area is a bit of an anathema to me but maybe, if we are to make contact 
with potential future researchers, restorers et al, then needs must when the devil drives … and the 
folk and medieval enactor scenes, etc may be a developing link to which we might usefully reach 
out to expand membership and cultivate the next generation . . . 
 
John Chambers responds: 
 
I have to confess that my initial reaction is to share your misgivings; but having given it some 
thought I realise that if we are to encourage a new generation to share our enthusiasm we need to 
give this some consideration. 
    If there are people ‘out there’ inventing and experimenting with making musical sounds, a 
number of them will be finding that perhaps they need to investigate the musical or acoustic 
theory or the mechanical skills etc that will enable them to improve their results (and perhaps 
sales).  They may not have realised there is a vast area of knowledge and experience from earlier 
generations much of which can be accessed and explored in the FoMRHI archives. 
     Looking back I only came across FoMRHI by chance.  It was whilst discussing viols modified 
to play under the chin with Ian Harwood he mentioned he had written on the subject and I 
inquired "where?"  Since when I haven't missed a Comm. 
   Maybe we should be setting out our stall in a more visible way! 
 
Chris Egerton, Stringed-instrument restorer/conservator, chris.egerton@network.rca.ac.uk:  
  
The rise of digital technologies and communication has made FOMHRI irrelevant for speedy 
discussion and rapid information sharing. Four quarterly issues are not needed. Two issues per year 
is enough. Do we also need a wiki/blog/chatroom site to facilitate our changing  communication 
habits? If so how would it be maintained, paid for and moderated? 
   The nature and range of articles is still interesting and should remain so, but reply 'comms' are 
seldom used these days as far as I can see and queries and follow up comms could be referred to the 
authors for digital replies unless of wider relevance and importance.   

mailto:chris.egerton@network.rca.ac.uk


   Regarding calls for papers: I suggest that (say) four substantial papers per year (two per issue) 
would be enough, along with any number of miscellaneous smaller contributions. Could 
established practitioners be approached directly to commit to writing substantial articles? Only one 
article from each of any four established practitioner/members would be required per year. This 
seems reasonable and not too burdensome even for inexperienced authors. 
   Editorial support: some recent articles, even those by learned and respected colleagues, have been 
virtually unreadable, too long, unengaging and difficult to understand by an average reader. 
Authors need basic editorial support for layout, grammar and referencing etc. I personally would 
commit to review articles in my own field and suggest/collaborate on editorial changes or useful 
improvements for inexperienced writers. 
   Questionnaire: should a regular questionnaire be composed and sent to all members to find out 
what they are interested to see, want or get from the journal. I understand it is easy to do an online 
survey these days we just need appropriate questions to pose. 
 
Martyn Hodgson replies: 
 
I strongly disagree with Chris (Egerton) about moving away from a printed journal, as well as 
putting it online in due course, as is the current practice. 
   This idea was mooted many years ago (20+?) but gained little support. My own selfish reason 
was. and is, that I spend enough time as it is looking at a screen, and the reading of a paper 
document is a relaxing joy (especially on a winter's evening by a roaring fire with a stiff G&T!)   
Perhaps, and only slightly more seriously, the multiplication of online communication has, in my 
view, generally often led to a deterioration in setting down thoughts and presenting a considered 
case - the lure of the soundbite and the like frequently resulting in short, often unevidenced, 
assertion in place of a more leisurely and developed argument. 
   In short, please let us continue the present admirable practice. Anyone who wishes to 
communicate online has other avenues. For example for lute makers the 'Lutelist' (email  
lutelist@groundsanddivisions.info)  or the ning lute group ( https://lutegroup.ning.com/ .) offer 
such possibilities. Both of these demonstrate the strengths (instant communication) and 
weaknesses (poorly developed cases) of the online approach. 
   In my view the comments about articles being too long, unreadable and not suitable for the 
average reader are much misplaced. FoMRHI Quarerly is a learned journal with contributions 
from academics, professional maker/restorers, amateurs and others engaged in the field. In my view 
the variability of its style only adds to the interest of the papers. and, dare I say it, to their. 
‘authenticity'.  The editing suggested by Chris smacks of a general dumbing down to a uniform 
standard pattern of language in the papers and is much to be avoided..  
 
David A Pickett remarked: 
 
The move to digital/internet use has advantages. The distribution of FoMRHI by pdf is a move in 
the right direction. Much as I like to have hard copy of such things, I have to admit that I am 
running out of space on my library. The other advantage, which is inestimable, is that of the 
colour images that would cost a lot more in the hard copy. 
   I think we could make much more use of the FoMRHI website, without incurring much 
additional expense. 

mailto:lutelist@groundsanddivisions.info
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   I have been active in two internet forums about early keyboard instruments: I joined HPSCHD-
L in the mid 1990s when it was a hive of activity and have greatly profited from contacts and 
otherwise unobtainable information on this list. However, in the last year or so, postings on 
HPSCHD-L have dwindled to approximately zero. The reason seems to be twofold: it is 
distributed by email, even though these may be accessed by means of a well-indexed archive. 
   Faced with this and a period of unreliability, it looked as if HPSCHD-L was in danger of 
disappearing, and in consequence a group of members, including myself, established an alternative, 
The Jackrail (https://discourse.jackrail.space/). It is reliable, requires moderators and an 
administrator and the financial costs are low. It supports the posting of (colour!) photos. Access is 
by email or browser. 
   Up to date people, as opposed to old farts like me, apparently prefer Whats App and Facebook, 
which I refuse to join. (I think readers can guess my reasons.) There is a Facebook page devoted to 
harpsichords, run by Ketil Haugsand and claims a membershif of 11,500. Not many of them post, 
but even so the traffic is high. It is "free", supports photos, has many links to sound and video 
recording; but the second big disadvantage is lack of decent archiving. 
   Other former user groups that were hosted by Yahoo have been successful in porting their 
archives to IO Groups. 
   "Free" blogs are available at Wordpress. I have one, to which I add articles occasionally, although 
I have preferred posted recent essays on my website. 
   Using 21st century technology as a means of keeping down costs, speeding up communication 
and attracting a new generation of members needs careful consideration before implementation. I 
think it is the future, but then we are largely concerned with the past in FoMRHI! 
 
David van Edwards is offering to circulate our leaflets to customers of his lute building courses. 
 
The meeting closed without reaching further conclusions. 
 
Members’ announcements 
 
Historical Bassoon Website  
 
I am writing this short communication to make the FoMRHI community aware of a website 
pertaining to my research on eighteenth- and early nineteenth-century bassoons. The website URL 
is https://davidrachor.com.    
   This site provides structural data on approximately 200 original historical bassoons from c.1700 
to c.1830, as well as approximately twenty modern copies of original historical bassoons. The data 
includes number of keys, segment lengths, dimensions and position of tone holes, and bore profile. 
There are photos of the instruments, including the maker’s stamp. The measurements taken on 
each bassoon are those that are necessary for an acoustic study; however, also included are few 
measurements of the outside contour of the instruments. 
   Historical bassoons described on the website were constructed by approximately 85 makers from 
France, Germany, Belgium, England and Italy. Significant makers such as Denner, Eichentopf, 
Grenser, Poerschmann, Prudent, Charles-Joseph Sax, Savary, Scherer, and Stanesby, among others, 
are discussed. The bassoons are found in some forty-five private and museum instrument 
collections in Europe and the United States. 

https://discourse.jackrail.space/
https://davidrachor.com/
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   For each bassoon there are three files: 1) a general information PDF that provides such 
information as location of the bassoon; details on the maker when known; the number and name 
of keys; segment lengths; other information not included on the data spreadsheet; and a list of 
sources on the maker and/or bassoon; 2) a data spreadsheet PDF giving detailed measurements of 
the instrument, such as dimensions and position of tone holes, and bore profile; 3) a third file that 
contains representative photos of the instrument, including, where possible, the maker’s stamp. 
   The data spreadsheet was designed for ease and speed of notation as the measurements are being 
taken. Using the spreadsheet can be confusing to anyone not familiar with the layout of this 
particular excel file. A detailed guide for using the general information and data spreadsheets is 
found on the home page of my website, and I suggest that one reads this guide before using the 
website. 
   The bassoons can be found in the main menu, "Database of Individual Historical Bassoons," or 
listed under the instrument maker’s name. Each historical bassoon maker has a separate page: they 
individually can be searched on an internet search engine such as Google or Bing. (For example, 
the data for all eleven Prudent bassoons in the database are grouped on a page titled "Prudent 
Thierriot Bassoons.") 
   There are several photo galleries in which one can find photos of historical instrument prints, as 
well as modern makers, researchers, and players of the bassoon. All the images on the website of 
contemporary individuals are my original photos; as such, they are unique and cannot be found 
anywhere else. Many FoMRHI members will appreciate the photo gallery dedicated to Bill 
Waterhouse. 
   The data contained in the website is the result of research begun more than ten years ago  
by Dr. Bryant Hichwa and myself to build an acoustic model of the Baroque bassoon. This 
acoustic model has been the basis of presentations given at The Galpin Society and American 
Musical Instrument Society conferences.  
   If further information about the bassoons or the website is desired, send an email using the 
contact form found on the website, or email me directly at rachor@uni.edu.  
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FoMRHI Comm 2141                          Peter Forrester 
 
A String Calculator; originally FoMRHI Comm. 162, October 1978, by Djilda Abbott and 
Ephraim Segerman 
 
Eph’s Notes on the String Formula etc., which enabled the calculator are in the original 
communication which can be found online, but the calculator itself was supplied as a separate A4 
sheet which of course is no longer with it. A copy is given herewith Nowadays computers and 
printers will allow its reproduction, enlargement, etc. with ease. The original instructions for 
assembling it as a form of slide-rule were given by David Miller. 
 
There is a slightly different version online at the NRI website, https://nristringshop.co.uk/string-
calculator.html  
 
‘INSTRUCTIONS FOR ASSEMBLY 
 
Glue the whole sheet to suitable backing material (cardboard, plywood, perspex, aluminium, 
boxwood, quartered Swiss pine, etc.). Cut along the vertical lines to separate the strips titled 
Tension, String length/Note, Diameter, and Density of String Materials, and Range Guide. 
    On another sheet of backing material, reassemble the strips titled Tension, String 
Length/Note, Diameter, and Density of String Materials in their original relationship, with the 
dotted line at the bottom of the strips in accurate alignment. The outer strips (Tension and 
Density of String Material) should be permanently attached to the new backing material, leaving 
just enough space for the String length/Note and Diameter strips to slide freely between them. 
    The Range Guide strip should be the same width as the Diameter strip, since the two are 
interchangeable for different calculations.’ 
 
Instructions for use are on the calculator itself.  
 
My own has worked usefully since its original publication, using medium thick card for the initial 
support, and plywood for the final one. It has been slightly modified and the Range Guide added 
to over the years as gut manufacture improved - the new upper estimates were suggested some 
years ago by Mimmo Peruffo and may have improved further? Iron and brass wire also, largely 
due to Malcolm Rose. This is the calculator given here, slightly untidily. Someone may have an 
unsullied original somewhere? Some practice will reveal its capabilities, initially perhaps by 
checking over an already extant instrument? Twisted wire does remain problematical, my own 
estimates for ‘medium twist’ and ‘high twist’ are on the calculator and will give equivalent solid 
string diameters. Bruce Brook and NRI in the UK, and Andrew Hartig in USA will supply their 
twisted equivalent sizes. Lower limits as shown have to be somewhat subjective - one person’s 
note is another’s dull thud! - Peter Forrester. 
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      . 
FoMRHI Comm 2142       John Greenhalgh 

 
Rupture testing of Röslau steel wire, as used in clavichords  
 
This brief Comm gives the results of my string rupture testing.I tested such diameters as 
were critical in a clavichord design setting. I could not find any such figures published 
anywhere, so I did the physical string breaking. The string supplier was Fletcher and 
Newman. 
 
0.18mm diameter  publ. max.:  6.10kg tested max.: 5.58    - safe max.: 4.98kg 
0.19mm diameter  publ. max.:  6.79kg tested max.: 5.07 - safe max.: 4.52kg 
0.21mm diameter  publ. max.:  8.30kg tested max.: 7.35 - safe max.: 6.55kg 
0.22mm diameter  publ. max.:  9.11kg  tested max.:  8.01 - safe max.: 7.14kg 
0.23mm diameter  publ. max.:  9.95kg  tested max.: 10.15 - safe max.: 9.05kg 
0.25mm diameter   publ. max.: 11.76kg tested max.: 11.99 - safe max.: 10.69kg 
 
Figures underlined / in red are where the published figure is higher than the tested 
maximum tension. 
 
"Tested maximum" indicates the tension at the semitone point at A440hz which the 
string sustained immediately below the rupture point. 
 
The "safe max", minus 2 semitone figure seems to be a safe working maximum tension.  
JG 

 
Phosphor Bronze (CuSn6) wire  

(suppliers:  Vogel & Heckschers) 
 
 

V 0.211mm diameter  publ max.: 3.032kg  safe max.: 1.578kg 
V 0.235mm diameter  publ. max.: 3.637kg  safe max.: 3.005kg 
V 0.248mm diameter  publ. max.: 4.297kg  safe max.: 3.55kg 
V 0.277mm diameter  publ. max.: 4.823kg  safe max.: 4.823kg 
V 0.309mm diameter  publ. max.: 6.188kg  safe max.: 5.74kg 
V 0.326mm diameter  publ. max.: 7.307kg  safe max.: 6.8kg 
H 0.35mm diameter   publ. max.:  --  safe max.: 8.1kg 
V 0.364mm diameter  publ. max.: 9.11kg  safe max.: 6kg 
H 0.4mm diameter   publ. max.: --  safe max.: 9.1kg 
H 0.445mm diameter  publ. max.: --  safe max.: 11.303kg 
H 0.5mm diameter   publ. max.: --  safe max.: 11.342kg 
H 0.56mm diameter   publ. max.: --  safe max.: 12.655kg 
 
 
V = Vogel CuSn6  H = Heckschers Phos Bz 
 
The rupture testing was carried out on a beam of wood mounted with a wrest pin at each 
end--574mm apart.    The string was then tensioned and its pitch noted as it attained each 
semitone at A440hz.  
   Two semitones below the point of rupture was noted, and this is the "safe max" figure, to 
allow for a safe seasonal rise of one semitone. 
 

John Greenhalgh 24th/25th October  2020  



FoMRHI Comm 2143 Thomas Munck

Exploring historic reconstruction of early seventeenth-century viols

Designing a viol which might be deemed historically appropriate for music from 

before 1660 raises some challenges. Viols were vulnerable to damage or to creative 

adaptation to suit changing tastes, and the few instruments that survive reasonably 

intact often raise as many questions as they may answer. Detailed examination and 

dendrochronology cannot make up for the (usually) poor documentation on old 

instruments, even in the rare instances where the provenance and material history is 

reasonably clear. It is particularly frustrating that so few English viols have survived 

from the early seventeenth century (or before), as these instruments were often 

subsequently regarded as the finest of their kind. Only the broad context is clear: for 

example, we can safely assume that English viol-makers with any connection to the 

royal court would have been able to examine the best sixteenth-century Italian viols 

brought over by the musicians hired for service at the court of Henry VIII and later. 

But we don't know why or when English makers started developing the highly 

distinctive and innovative techniques that made their instruments so remarkable, and 

which in turn inspired later makers in France, the Netherlands and Germany. A great 

deal of uncertainty remains even on rudimentary questions regarding the functional 

sizes, intended playing pitch and stringing of the instruments for which composers in 

England from the 1560s to the 1640s composed their extraordinarily rich and 

demanding viol music. We also lack reliable information on many key acoustic 

features such as the original intended arching of the belly (before they were restrung 

more heavily, later), and we can rarely account for more deliberate alterations over 

time  -  for example the bass-bar, angle of the neck, fingerboard and set-up. Equally, 

great caution must be exercised in drawing conclusions from hindsight: if we want to 

focus on the 'golden age' of the consort viol in the decades before 1640, we should 

avoid relying too much on the more numerous extant instruments of later makers 

such as Barak Norman or Richard Meares, who worked in a very different musical 

market.  Their bass instruments (no doubt using overwound string technology) were 

much smaller than what had been the norm before 1660, and were intended for very 

different kinds of music, where the relationship to treble and tenor viols was no longer

important.

This exploratory paper will focus on just three aspects of early seventeenth-century 

English viol design: the construction of the belly (front), the geometry of the 

fingerboard, and possible bridge designs of consort viols. These aspects are of 

course hugely important in terms of playing-characteristics and sound, and at the 

same time we may readily agree that it is impossible to recreate the kinds of sound 

qualities that might have been highly prized (but likely subject to personal taste) when



the instruments were new. Nevertheless we can still explore what we know about the 

design of early English viols, and try to replicate the building techniques to see what 

differences they make. What follows is based on practical experience of copying 

surviving English instruments, alongside intensive playing and many years of 

exploration of English consort music from Byrd to Jenkins   -  precisely the music that

gave rise to (or was facilitated by) the critical developments in viol design in 

Elizabethan and Jacobean England. Although Byrd's early consort music would 

almost certainly have been composed for viols without soundposts, we have no 

reliable indications of the type of viol he may have had in mind. Accordingly, this 

paper will focus on aspects of design from around 1590 (the likely date of the earliest 

surviving English viols). Equally, the changes brought about by shifting musical tastes

after 1660 in England and in France will not be relevant.

Any understanding of viol design can now build firmly on the detailed study by M. 

Fleming, Viol-making in England c.1580-1660 (PhD dissertation 2001, published on 

CD in 2002), and its later development, M. Fleming & J. Bryan, Early English Viols: 

Instruments, Makers, Music (2016). It is widely accepted that one distinctive feature 

of many English viols from this period was a belly (front) constructed quite differently 

from what appears to have been the norm amongst Italian makers. In 1982 Dietrich 

Kessler published a paper in Early Music indicating that by the beginning of the 

seventeenth century English makers habitually made bellies out of five (more rarely 

seven) staves, heat-bent to match the intended arching, then glued together edge-on

before final thinning. Compared with carving the belly out of two planks joined in the 

middle, this building technique proved highly successful not just because far less 

wood was wasted, but also because it gave the finished instruments a lightness and 

clarity of sound which would have suited the complex contrapuntal consort music of 

the time. 

This bent-stave technique, however, presents some significant challenges, with much

scope for further research. Experienced makers will already have a variety of 

techniques to suit their way of working, but for those wanting to experiment, a simple 

and controllable way to start might be to use an electric heat-gun with a 2000-watt 

output (normally used for stripping paint), combined with simple clamping set-ups, to 

achieve predictable and stable arching shapes. The wooden staves need to be as 

thin as possible, and may be pre-soaked or dampened during the bending process to

ensure better heat penetration. The central stave (on a five-stave front) may well be 

slightly scooped and close to its final thickness before it is heat-bent, and will readily 

stabilise in a suitable arch. However, the staves on either side of the middle one are 

more difficult, and it is not clear from the surviving original instruments whether these 

staves were made by a combination of bending and carving, and if so, to what extent 

and how. It was the old scorch marks (no doubt from shaped irons heated in a fire) 



that Kessler noticed, but such discolouring is only superficial and disappears if the 

stave is then scraped or planed. As Eph Segerman pointed out already in FoMRHI 

Com.289 (July 1980), the thicker you leave a stave, to allow for final carving, the 

more difficult it is to bend. Since the staves on either side of the central stave require 

complex shaping around the middle, heat-bending would almost certainly not have 

been sufficient without subsequent carving. By contrast, the outer staves (the wings) 

can easily be made either by bending or carving, or both. To bend well, the staves 

have to be heated to around 140°C on the inside of the curve (the cellular structure of

the wood will compress but not stretch), and the heat has to penetrate far enough 

into the stave to ensure stability when cooled. But since the bending is achieved by 

compression on the inside of the curve, any subsequent thinning or carving should as

far as possible be on the outside of the curve only, to retain stability. Preparing a 

well-arched front this way is therefore more labour-intensive and takes longer than 

simple carving.

Heat-bending will readily

accommodate different styles

of arching, similar to the

variants we know from Italian

violin-making of the time.

Vertically (from neck-block to

tail-peg) we might see

anything from an even

parabolic arch, to a more

complex shape with a steep

curve at either end levelling off

to an almost (but not quite) flat short stretch under the bridge. Across the instrument, 

various recurve-patterns on either side of the central stave appear to be common, 

especially round the C-bouts and to a lesser extent on the upper half of the belly. To 

help achieve such a shape, the central stave is first set to whatever kind of arching 

might be deemed most appropriate (see illustr. 1), and should be left for a day or two 

to ensure it has stabilised completely. 

How such a central arching was

meant to interact with the

adjacent staves is conjectural,

and stabilising the bending may

require some special clamping

(see illustr. 2) and some careful

experimentation, as well as the

application of a significant

llustration 1: bending the central stave

I
llustration 2: bending a stave to match the central stave



amount of penetrating heat. Unless a much larger and more powerful bending iron is 

available allowing the bending to be done free-hand, this kind of clamping will yield 

the desired result even if it takes several successive goes. Once the staves have 

stabilised (best left a day or so), the edges can be prepared either with a jointing 

plane fixed sole-up in a workbench, or by clamping the well-supported stave in such 

a way that the plane can slide sideways on the workbench to maintain the correct 

angle. It goes without saying that each join has to fit very accurately, to sustain the 

arching as the front is built up. Since free-hand rub-joins are nearly impossible to do 

accurately on such thin curved staves, it may be helpful to assemble the front on a 

flat surface, with the central stave fixed to the workbench, and adjacent staves 

added, rub-jointed by sliding on the workbench and then gently clamped in place with

wedges. It is important to make sure that the pressure does not make the central 

arch rise (illustr. 3). When all the joins have set, the final shaping and thicknessing 

can be done, using the middle stave itself as the template for the longitudinal arching 

and as a guide for the transverse arching.

A front made up this

way seems to have

more resilience and

spring than one

carved out of two

solid sections.

Accordingly, a bent-

stave belly can be

remarkably thin and

light, giving a bright

sound and quick

response. An

exceptionally well-preserved example is the bass by Henry Jaye dating from 1619, 

formerly owned by Kessler and now in the Royal College of Music. It was carefully 

restored to as close to its original condition as possible, and, remarkably, is in playing

order. I am very grateful to the curator of instruments at the RCM for allowing me 

access both to the documentation on its restoration, and to the instrument itself:  see 

also D. Kessler, 'The restoration of two English viols by Henry Jaye and Richard 

Meares', in A viola da gamba Miscellanea, ed. S. Orlando (Limoges, 2005); and M. 

Fleming, Thomas MacCracken and Klaus Martius, 'The Jaye Project', in The Viol, 

no.8 (2007), 25-32. Since the neck appears to be original, the intended string length 

(around 760 mm) and geometry may well be historically correct. Provided we can 

reliably see the arching of the belly as an approximation to what it would have been 

when originally strung up and played, we may be able to draw some significant 

conclusions. As the instrument stands today, the central stave of the belly rises quite 

llustration 3: assembly



steeply from the top and bottom blocks, but is almost (though not quite) flat in the 

middle, where it supports the bridge. This, combined with quite pronounced recurves 

around the waist, may explain why the instrument is superbly responsive and clear 

on the upper strings, without ever being loudly aggressive or boomy. (At the time I 

examined the instrument, the lower strings had not yet been replaced with plain gut, 

so the quality in the lower range could not be evaluated).    

The extraordinary technical demands made particularly on the bass viol in the music 

of Jenkins and Lawes would also have required a carefully shaped fingerboard to 

allow for nimble passage-work and chordal playing. The precise shape of the 

fingerboard is therefore of critical importance on a good instrument, and has to be 

planned carefully. Early viols almost always have replacement necks, but on the 

1619 Jaye both neck and fingerboard are original, and the decorative inlay on the 

fingerboard would have placed a limit on subsequent alterations. It would therefore 

seem that the instrument was designed for quite a low bridge, a hence a fairly 

restrained playing technique. 

At a glance, the fingerboard on any viol may look like the segment of a cone tapering 

to a point above the pegbox, with the strings following a similar trajectory 

appropriately spaced above the fingerboard. However, this perception is wrong. The 

curvature of the bridge is tighter than the curvature of the nut  -  and that means that 

if the fingerboard is a cone it is upside-down, pointing towards the floor. Typically, a 

baroque viol bass bridge has a radius of around 75 mm, while the nut is flatter, often 

with a radius of 90 mm or more. Since the strings are closer together at the nut than 

at the bridge, it follows that the outer strings (treble and bass) are running slightly 

diagonally across the notional cone of the fingerboard. If we imagine an upside-down

parking cone, and hold a string so that it is running diagonally across the surface of 

the cone, we can immediately recognise that even if the string nearly touches the 

cone where it crosses, it will be a substantial distance away from the cone at both 

ends (where the nut and bridge would be). On a viol, of course, the strings run above 

the fingerboard, so can be made to work adequately simply by having a bridge and a 

nut that are slightly too high. But if we want an action that is completely consistent 

and precise all the way up the frets and beyond, the fingerboard needs to be 

scooped slightly, fractionally more so towards both sides than along the centre-line, 

to allow for the fact that the outer strings are not running in line with the upside-down 

cone of the fingerboard. Even carefully graded frets cannot compensate. Given the 

highly virtuosic music written for the viol, the best early English makers will certainly 

have been aware of this, and will have scooped their fingerboards to compensate. 

Since the frets can slide back towards the nut, out of the way, it is easy to check the 

geometry of the fingerboard by holding a straight-edge precisely along the trajectory 

of each of the strings, and if appropriate make minor alterations (provided the 



fingerboard is not veneered, and any inlay is sufficiently deep). We might remind 

ourselves that Jenkins' father was himself an instrument maker. 

At this point, the design and geometry of the bridge has to be added into the 

evaluation of the tone quality and the clarity of articulation. Unfortunately, since 

bridges are liable to damage and loss, not to mention changing tastes, it is 

impossible to link any surviving old bridges to the instrument for which they may 

originally have been intended. Visual evidence (as in paintings or prints) is extremely 

scarce for England; and because domestic musical cultures were different, it is not 

safe to assume that the more common inclusion of viols in early seventeenth-century 

Dutch paintings, or in engravings such as those of Praetorius or Mersenne, provides 

reliable evidence for early English desiogns. The best we can do is to speculate on 

the basis of what visual evidence we have, and then conduct wide-ranging practical 

experimentation to see what works best. Several types of bridge-design are widely 

used by modern makers, including a pattern distinctive for its fairly long legs and 

triangulated holes in the upper section  -  often described as a 'Meares' bridge, 

though whether that late seventeenth-century maker used this pattern predominantly,

or at all, is not clear. A more reliable option for early English viols might be the type 

illustrated in Christopher Simpson, The Division-Viol (1659/1665)  -  though here we 

might observe that this illustration dates from after the English civil war, by which time

viol consort playing was no longer fashionable. If we venture further afield, we might 

consider the bridge illustrated in Mersenne's Harmonie universelle (1636), which has 

the merit of being contemporary with some of the greatest English consort music, and

is very similar to some of the bridges visible in Dutch paintings from the same time. 

We might also turn to the very highly developed traditions of northern-Italian makers 

of bowed instruments, for although the viol was being sidelined by the violin family in 

Italy, a number of makers remained active. Stradivarius himself made viols, and 

drawings with templates for one he made in 1684 survive. It is from his workshop that

we also have the only known bridge templates that survive from this period -  

including a couple of undated ones usually described as templates for a tenor-violin 

or cello, but equally plausible for viol-type instruments of the relevant size.  

Predictably, all these bridge-designs differ radically, and since none of them can be 

clearly linked to the kinds of viols made in England in the early seventeenth century, 

the best we can do is to explore what each of them can do, in order to understand 

the sound-world in which they were conceived. Experimenting with bridge-design is a

time-consuming process: given the number of variables, one could end up making a 

dozen different bridges for a single viol. There are a number of fundamental variables

we have to consider: how high up the 'eyes' should be (the point of maximum 

sideways flexibility of the bridge); how thick or thin the legs should be to enhance the 

lower frequencies (early viol bridges rarely seem to have had 'feet' in the style of 



modern violin-family bridges); what cut-out patterns might work both for the 'heart' of 

the bridge and in the upper or blade section; how thick the bridge should be, when 

viewed from the side as a quarter-sawn 'wedge'; and of course what wood and wood-

density might work best. 

It is almost impossible to summarise how such complex variables might inter-relate 

for different sizes of viols  -  and in any case decisions will vary according to personal

preference and intended musical use. Nevertheless a few general observations might

be attempted, if only to emphasise how important the bridge will be as a factor in the 

kind of sound we may want from an early English consort instrument. No claims are 

made for the validity of these observations for later instruments, including the seven-

string French bass, although an equally wide range of possibilities might apply there 

too. 

The Stradivarius templates are

interesting for a number of

reasons, whether they were

intended for instruments of the

violin or the viol family. The

design is fundamentally

different from the (probably

nearly contemporary) 'Meares'

type bridge, in that it has much

shorter and stockier legs, a

'heart' cut around half-way up

the bridge (or lower, once fitted

to match the belly). The eyes

were in effect cut sufficiently low to leave a substantial and often uninterrupted 'arch' 

below the strings,which may have helped create an even sound throughout the range

of the instrument. We don't know how thick seventeenth-century violin or viol bridges 

normally were, but from what we can see in paintings (from later sixteenth-century 

Italian representations, through Caravaggio, to Dutch domestic interiors) they may 

have been significantly thicker than in later illustrations. Experiments readily 

demonstrate that, in the area of the 'waist' (between the eyes, half-way up this kind of

bridge) the sideways width and the sectional thickness of the wood work in close 

relationship. In high-quality quarter-sawn sycamore, which is extremely tough and 

flexible, the eyes can be cut quite deep if the wedge at this point is thick enough. 

The relative proportion of these two dimensions (distance between the eyes, in 

relation to thickness of the bridge 'wedge' at this point) has a direct bearing on the 

sound. When the instrument is bowed, the bridge bends both sideways and up-and-

llustration 4: bridge for a consort bass



down. The lateral vibration occurs at the same frequency as that of the string which is

generating the energy. However, the vertical bending (towards the fingerboard and 

back towards the tailpiece) will occur at twice the frequency of the vibrating string 

(the bridge will be pulled up when the string is at both its extreme sideways swings, 

left and right, and ease downwards when the string is in the middle of its swing). 

Quite how these vibration patterns transmit to the belly of a viol with a soundpost and

a bass-bar is totally beyond my mathematical comprehension. However, we can 

readily hear the difference in sound arising from gradual and controlled alterations to 

both width and thickness at the waist. Clarity and ease of articulation, which generally

benefits (within limits) from the degree of lateral flexibility of the bridge, is inevitably 

also affected by the heart and any other cut-outs higher on the bridge. So is the 

overtone structure, and the relative strength of the higher frequencies (harmonics) of 

each note  -  how 'bright' the viol may sound when played. Finally, the volume and 

dynamic range of sound is of course also affected. 

In short, the bridge is perhaps nearly as complicated, acoustically, as the belly of the 

instrument, but fortunately much easier to modify. We may consider treating the 

bridge as the most experimental part of the setup of a viol, tweak it when a new 

instrument is first strung up, and revisit it every few years as appropriate. And 

although we have less evidence on historically informed bridges than we do even on 

appropriate strings and bows, all the variables discussed here influence each other 

and make a substantial difference in terms of the sound and playing styles we may 

wish to try, when playing English consort music from before1660. Clearly, no one 

type of instrument can ever do justice to the wide chronological and stylistic 

boundaries within which viols are likely to have been used, but exploring both the 

techniques of instrument makers and the demands of the music itself can lead to 

some exciting discoveries. 



FoMRHI Comm 2144        Mimmo Peruffo 
 
Some Notes in the Margin on Charles Besnainou’s Comm 2129; notice of a full rejoinder at 
https://aquilacorde.com/en/a/ 
  
 
Charles Besnainou’s Comm 2129 (Some Notes in the Margin on Mimmo Peruffo's Comm 2095, 
FOMRHI Q 143, Sept. 2018; The Theory and Practice of Twisting Strings) in response to my Comm 
2095 which appeared in FoMRHI Q 143 dd. September 2018 is quite extensive: our subsequent 
response would not only have required a lot of space in the FoMRHI bulletin but would also have 
imposed heavy limitations on the historical and iconographic documentation we wish to share with the 
reader. We have therefore decided on a novelty for FoMRHI: to give here a simple final summary with 
a web link and the related QR code that will allow the interested reader to access online the complete 
answer with a large amount of documentation, both historical and iconographic. 
   Among all the 56 pages of Mr Besnainou’s work, just 18 relate to lute basses. The remaining pages are 
dedicated to relating his interesting experiments and some historical references. 
   To deal with 17th century lute basses, Mr. Besnainou ranges from the Middle Ages to the ancient 
Romans and Etruscans, and then goes on to deal with ethnic African and Asian instruments (this time 
of the 20th century), suggesting that, since those instruments fit strings made like ropes, even European 
instruments at a chronological distance of four centuries earlier (such as lute basses), or a thousand years 
older, shouldn’t have been different because, to quote him, string technology is ‘out of space and time’. 
   When it finally seems that we get into the heart of the matter - that is, finally, dealing with Europe in 
the 16th or 17th centuries, he spends most of his time discussing the bass strings of bowed instruments, 
where one can guess that he considers the bass strings, whether they are for stringed instruments or 
basses of the lute, to be made in the same way. 
   He also uses incorrect terminologies (he uses the term violoncello for what is instead a bass violin; the 
'…i bassi di Violoni' found in an Italian book of the second half of the 16th century becomes in his 
translation a 'violin' instead a violone). There are also some real calculation errors (such as the value of 
Mersenne's 'Line', for example, and the resulting calculations). 
   After this wide overflight in time and space, having finally arrived at the historical period related to the 
lute (i.e. late 16th and 17th centuries), one would expect to deal with the specific topic in discussion, 
but no, not yet; it’s time first to deal with the 18th century, but even in this case the topics used to 
discuss the bass strings of our lute of the 17th century focus on the five-course guitar and the cello 
instead. And in the middle of the Age of Enlightenment, in the century represented by wound basses 
and in the presence of a large number of historical sources and evidence that prove the opposite, 
improbable set-ups that use only gut are proposed. 
    The low wound strings are indeed barely mentioned if not just for the fourth ‘a-demi’ strings of J. B. 
Forqueray, where he proposes a manufacturing theory that, starting from the twisted colonnade of St. 
Peter's Basilica in Rome, seems to be intended as an historical solution (and not just a simple, but 
interesting, modern technical solution). 
   Following this digression, we finally get to the specifics of lute basses (that was the exclusive subject of 
our Comm 2095) but we discover that the material presented as support for his arguments is really 
thin: an iconographic image by Caravaggio, a painting by Rutilio Manetti (that actually seems to 
contradict his hypothesis) and lastly a couple of arguments taken from Dowland and Mace of which, 
instead of analysing all the content of these two important treatises, he limits himself to giving his 
personal, subjective interpretation to the words ‘knot’, used by Dowland, and ‘smooth’, used by Mace, 

https://aquilacorde.com/en/a/


without reconsidering such words by comparing them in light of all written evidence, as we have always 
done. 
   Whenever Mr Besnainou has to deal with uncomfortable points in our work, he simply overlooks 
such arguments, constantly using a tiresome rhetorical tone, at times denigratory, that he could have 
frankly avoided. 
   His work, however useful and very interesting in its experimental parts (and we suggest everyone to 
follow it carefully), reminds us of a big-looking, growling dog that loses its impressive size and ferocious 
appearance once shaved. 
   The historical and iconographic sources used by Mr Besnainou are often poorly supported by facts, 
and sometimes give the impression of incomplete research into historical string-making, into treatises 
regarding historical string types and how they were used, and of treatises on lutes of that period.  
He passes over inconvenient evidence, for instance, he still has not released any comment on our 
iconographic examples regarding the details of lute bridges, nor on the treatises’ numerous references to 
the smooth surface of lute basses. Also Mersenne’s statement that gut strings were polished with an 
abrasive plant until they were smooth cylinders receives no comment. 
   A single iconographic reference is given to summon up the entire context of the 17th century, 
deciding to ignore dozens of other references that may give another statistical overview. He wholly 
disregards the topic of string colouring and how we dealt with it in detail: the only example he brings is 
a modern, brown-coloured gut suture catgut, treated with iodine, comparing it with the brownish 
colouring of lute bass strings used 400 years ago. 
   I believe his theory definitely collapses when we come to Manetti’s painting. It clearly depicts two 
different instruments, and its considerable size provides very clear details of both: a cittern with low-
twisted metal wires (and there are several written sources that describe how they should be 
manufactured) and an eight-course lute in which all gut bass strings are brown and perfectly smooth, 
showing no sign of bumped surfaces. If lute basses were twisted like ropes (like the ones on the cittern), 
why didn’t the painter depict them the same way? 
    But the most astonishing aspect of this debate is that Mr Besnainou seems not to realise that our final 
hypothesis is indeed a convergence of the two theories once in opposition. Therefore, the real question 
is: what was the point of all this discussion?  
   A full detailed answer in print to Charles Besnainou’s Comm 2129 would have used too much space, 
with the impossibility of sharing with the readers a certain amount of iconographic and written 
documentation. 
   We have therefore preferred to submit here a simple summary, reporting our entire response, along 
with links, photographs, films, iconography and written historical documentation, at the following link: 
 
https://aquilacorde.com/a/ 
 
As an alternative, it is also possible to access the full response via this QR code: 
 
 

https://aquilacorde.com/a/


 
 
I prefer not to dwell on the personal attacks I’ve received, preferring a fair and balanced response in the 
presentation of the facts and evidence. 
 
‘Much Ado About Nothing’  as William Shakespeare might have put it. 
 
 
 
 



 

Fomrhi Comm 2145          Jacob Mariani  
 
Conceptualizing the cetra and its block fret systems 
 
Presented at the Lute Society Annual Meeting, London, Nov. 18, 2017 
 
In Basel in 2016, a year between my master at the Schola Cantorum Basiliensis and taking up a doctoral 
offer at Oxford, I was suddenly in a unique position to help Crawford Young tackle a problem that has 
plagued medieval performers and luthiers for decades. I had been observing Young’s process of research 
into the cetra for three years while studying as his student at the SCB, loosely following lines of 
reasoning about a medieval plucked instrument that has more or less been misunderstood or overlooked 
by the organological community. It is easy to understand why the instrument has been missed out by 
HIP: the cetra, a seemingly unique Italian instrument that has been lumped together with the history of 
the citole on one hand and the cittern on the other, has a scant body of evidence on which to base any 
understanding of its history or function within Italian repertoire.1 It also has no near cognates in current 
performing traditions, meaning that anyone who wishes to study its performance practice must 
conceptualize this completely from the ground up. Scholarship has only vaguely acknowledged the 
frequency of the appearance of the cetra in fourteenth- and fifteenth-century Italian art, all but ignoring 
the fact that a type of citole variant or cittern precursor is depicted in several Italian iconographic sources 
with concordant features across the visual gamut. Until recently very recently—with the publication of 
Young’s dissertation La Cetra Cornuta: The Horned Lyre of the Christian World (Uni. Leiden, 2018), 
collections of early cetra iconography suffered from poor-quality photography, and by extension, poor 
interpretation of the details that might be used to building a functional history.2  
   Young has made the case for persistence in spite of technical challenges, being familiar with 
overcoming the sort of doubts that often underpin foundational understandings of many types of 
medieval performance. As a pioneer in plectrum lute and other early plucked strings, Young has been 
regularly confronted with enigmatic images of cetrae, and has grown increasingly discontent with their 
related organological narratives. Over the years a constellation of images slowly crystallized into a case 
for study, and Young realized that there was still one avenue left to mine for information on the 
instrument: in the same way that the performance of medieval music has often driven musicological 
insight, the building of cetrae from iconography should expose and highlight new avenues of inquiry.  
   I will not be focusing on the historical contextualization of medieval Italian cetrae, as readers can find 
this in Young’s dissertation. This presentation serves as a workshop report of the problems, potential 
solutions to problems, insights, and further questions that arise from attempting to ‘build’ a  

 
1See: Ross W. Duffin, A Performer's Guide to Medieval Music. Performer's Guides to Early Music. Bloomington; 
Indianapolis: Indiana University Press, 2000, 370. 
Emanuel Winternitz, “The Survival of the Kithara and the Evolution of the English Cittern: A Study in 
Morphology” in Musical Instrument and their Symbolism in Western Art, 57-66. New Haven and London: Yale 
University Press, 1979.   
2 R. C. Young, "La Cetra Cornuta: The Horned Lyre of the Christian World" (Universiteit Leiden, 2018). 



 

cetra using little else than a few related iconographic sources. I hesitate to use the term ‘reconstruction’ 
to describe this activity, as I wish to leave the models and commentary here as provisional.3  
   Young rightly demanded that his research cetra be made by someone with experience in carving 
monoxylic instruments, and who could understand the pitfalls of building on autopilot in the mode of 
lutes, guitars, or viols. I came to study at the SCB with roughly five years of experience in building early 
bowed and plucked strings, and had been recently focusing on monoxylic medieval fiddles.4 The 
building of monoxylic instruments is notoriously labor-intensive, and is often a prohibitively expensive 
process, and it is therefore rarely done for purely research purposes. The craft is also highly interpretive; 
until recently there was little primary information upon which luthiers could rely.5 Apart from a few 
peripheral surviving monoxylic instruments, builders were inclined to study non-western construction 
techniques, or to rely on methodical guesswork. The guesswork method has paid off for communities 
that have supported medievalist luthiery for a few generations, such as that centralized in Basel. Richard 
Earle, for instance, has been producing carved instruments for decades, often for the SCB, and has 
developed a highly personal repertoire of styles and techniques. By 2016, opinions draw upon a rich 
background of monoxylic experiments, and a sort of community standard pervades the minds and 
markets of medieval performers connected to the Basel hub and elsewhere.  
   A particular challenge for the project was the interpretation of the block fret system that appears in 
cetra iconography and elsewhere.6 Block frets—wooden string stops—are one feature that distinguish 
cetrae from many other members of the medieval necked chordophone family. While many examples 
of the block fret system show up in fifteenth-century images, the period with which this project was 
concerned was c.1180–1320, focusing specifically upon the sculpture of the Ferrara Duomo (stone, 
perhaps mid-13th century, Fig. 1), and comparing the details of the sixteen instruments held by Elders of 
the Apocalypse in frescoes at the Lower Basilica of the Duomo of Assisi (1300–1320, Fig. 2). In an 
attempt to construct a ‘working’ model of a cetra, several questions of block fret design arose, which, 
as I shall discuss, present problems for conceptualizing the tunings and functions of these instruments. I 
will provide my opinion, from the perspective of a luthier tasked at making a functional block fret 
system, on the artists’ intended meanings in rendering these details. 
 
 
 
 

 

3 I reserve the use the term reconstruction for projects which can draw upon real surviving material. As with any 
iconographic representation of a musical instrument, we must be keenly aware of the layers of interpretation 
involved in its original creation and transmission to the modern viewer. If a project is based on medieval 
iconography, even a single source, luthiers are wise to term their final creation an interpretation. This is vastly 
different from building a copy of an instrument from a surviving model, and signals the influence, argument, and 
tastes of a particular luthier in the resulting provisional model. 
4 Monoxyle, Monoxylon is another name for a dugout canoe, or a boat made from the trunk of a single tree. It has 
been adopted by organologists and luthiers for the purpose of describing fully-carved instruments.  
5 See the invaluable contribution of Robinson, James, Speakman, Naomi, Buehler-McWilliams, Kathryn, and 
International Symposium on the British Museum Citole. The British Museum Citole: New Perspectives. Research 
Publication (British Museum); No. 186. London: British Museum, 2015. 
6 There is some consensus that citoles also employed the block fret system. See, for instance, the example from 
the Pamplona Cathedral presented by Alice C. Margerum, "‘Alioquin Deficeret Hic Instrumentum Illud Multum 
Vulgare’ a Brief Overview of Citoles in Art and Literature," in The British Museum Citole: New Perspectives, 
Research Publication (British Museum); No. 186 (London: The British Museum, 2015), 25, plate 9. 



 

Figure 1: Ferrara Duomo Cetra, Photo: Young dissertation CE8. 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure 2: Assisi Cetra (one of sixteen).7 
 

 
 
 
 
Part 1: Assisi Cetra Model 
 
As a warm-up exercise to the central project, Young asked me to interpret the sixteen iconographic 
representations of cetrae in the lower basilica of St. Francis, Assisi, and to deduce a prototypical model 
from them (Fig. 3). The depictions of cetrae in Assisi are notoriously unclear in terms of their details, 
and introduce perhaps more questions than answers for modern viewers. For instance, the details that 
might appear in one of the images cannot be corroborated with the next, and thus invite the accusation 
of ‘extemporization’ or ‘mistake’ on the part of the artist. One can only guess at the degree to which 
these representations correspond to real instruments from the time. I decided to create a sort of workshop 
amalgamation of all available details which would be supported by Young’s latest interpretations of the 
images in relation to his current research. Young was careful to allow me to report problems and doubts 
in the processes of reconstituting details from iconography in a modern working model, as he was 
interested in cataloguing any issues of logic in translating the visual to the material.  

 
7 Young dissertation CE15 



 

 

 
 
Figure 3: Assisi Cetra Model, Jacob Mariani. 
 
From the Assisi images, I constructed a chart of possible fret shapes, which I provide here (discussed in 
detail below).8 
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8 All diagrams are presented as exaggerations of physical concept, not meant to be taken as precise physical 
models.   
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Seven of the Assisi cetrae show eight to possibly eleven equilateral-triangular-prism-style frets (C3), 
four of them show virtually nothing, while at least four more show a single fret at about the middle of 
the instrument, and another shows wide trough-style divides across the neck (B3). Toward the beginning 
of the Assisi model project, an important step seemed to be in deducing how the number of frets could 
correspond to some plausible tuning, and therefore, how I should fix frets’ spatial layout or division. Of 
the Assisi examples depicted with eight to 11 frets, these frets extend onto the main body of the 
instrument from beyond the meeting of the neck with the body. I imagined that the frets roughly 



 

corresponded to a chromatic tuning and could be more or less measured to divide a string length that 
included a hypothetical bridge. But there came a significant observation: equilateral triangular prism 
frets of exactly the same size and butted up flush against one another (C3) cannot create a working 
western scale; they divide an equal-interval ratio scale based upon the space between the ‘nut’ and the 
first fret that, if related at all to the appearance of Assisi-style images, does not mark out an octave. None 
of these images can be measured to produce a coherent scale. As a secondary observation, I highlight 
problems with this model stemming from the nut: I went on the assumption that the strings needed some 
sort of groove at the nut end (which may appear indistinguishable from the first stopping fret), and indeed 
grooves are shown in some of the images. But as soon as a groove is cut, it lowers the effective height 
of the triangular prism, and creates a stop against the following fret. That means that, in order to function, 
the ‘nut’ would have to be a slightly larger triangular prism, and nowhere is it shown this way. I created 
a workaround of this problem by generalizing the cluster of frets as an object or item in itself, assuming 
that the artist chose to display his frets according to visual convenience and effect—these examples of 
instruments are after all situated extremely far from the ground observer. I cut a very long triangular 
prism of maple whose sides corresponded to the size of the smallest necessary distance between frets 
no. 7 to 8 within a divided octave, and left gaps between the others toward the nut end, knowing full 
well that this was a concession to a direct rendering of the Assisi imagery. I attempted to make my 8th 
fret roughly match the average distance of the ends of the fret ‘clusters’ as shown in most of the images. 
This created a visual effect that is not too far from the frescoed examples, but resulted in some interesting 
(potential) problems—the first being that a plucked string that is stopped against a high triangular-prism 
fret has a very unstable pitch, especially in instruments of this small size, due to the highly variable 
pressure of the stopping finger.9 As expected, the gaps between my chromatic fret system was visually 
distinctly dissimilar from the iconographic fret clusters. 
   The arrangements of pegs as well as their shapes seems highly realistic in these depictions: the pegs 
seem to be shown functioning as any luthier might expect. There is of course the possibility that the pegs 
are meant to be interpreted as acting as a stopped nut, as has been suggested of some medieval fiddles 
by Christopher Page, but in most cases that would further confuse the regular arrangement of fixed 
frets.10  I measured some convenient peg holes that would allow easy passage of four strings over the 
nut, as well as the corresponding passage of a single off-board string.   
   Now here is where my training, and thus my own ‘autopilot’, caused me to overlook and bypass an 
important feature of the Assisi cetra depictions: that of their neck profiles and the shapes of the plane of 
their strings. On my model I measured the width of the nut-stopped end of the neck in order to facilitate 
fingering separate strings. I measured the bridge to facilitate plucking separate strings as well, giving 
space to the plectrum between the individual strings as I expected to be the appropriate playing 
technique. That meant that the shape of the string plane fanned outward, becoming wider from the nut 
to the bridge. Virtually all necked chordophones from the late fifteenth century (when iconography 
becomes highly clarified and surviving instruments begin to contribute construction details) seem to 
conform to this spatial disposition, having necks that become gradually wider as they progress toward 
the body of the instrument (this also makes fixing tied frets possible). The only exception to this is 
possibly the cittern—which is probably the nearest surviving ancestor to the cetra—where the opposite 
is true: the string plane shape shrinks toward the bridge, presumably to facilitate playing chords, and the 
instrument has fixed, metal frets and a neck shape that wouldn’t allow for the tied variety.11 My 

 
9 It is often pointed out that certain Asian lutes employ similarly high frets. These instruments are generally much 
larger and use very high tension, but provide an interesting comparison nonetheless.  
10 Page, Christopher. “An Aspect of Medieval Fiddle Construction,” Early Music 2, no. 3 (1974): 166-67. 
11 Some have in fact claimed this evolutionary relationship, but it is based purely on visual observation, and it has 
not been explored as a detailed history. Marc Lewon has given presentations that include this claim with the aid 
a Cetra Dossier, for which I am grateful. Other claims include those by Emanuel Winternitz (1979), Timothy J. 



 

‘autopilot’ created a neck profile that did not correspond to any of the instruments in the original 
paintings. The Assisi examples show parallel strings that never fan out toward either the nut or the 
bridge. My erroneous decision also made a difficult job of cutting the block frets to fit the variable neck 
width, as it was necessary to shape the width of each fret to fit a unique and complex space on the neck, 
an issue that would not have arisen for an instrument with a parallel-sided neck. The backs of the necks 
of Assisi cetrae are not shown, and therefore we cannot assume anything of their shapes, other than that 
weight-saving and ergonomic measures were likely employed in these instrument types, especially in a 
monoxylic mode.  
   Five of the Assisi cetrae display roses that sit roughly at the widest and roundest part of the instrument 
body, directly beneath where the plectrum meets the strings. In these cases, the placements of the roses 
leave little physical room for any hypothetical bridge. The four roses that are depicted further up the 
body of the instrument are also covered by the plucking hand. Seven do not show roses. All of the roses 
shown are at least partially covered by the hand, leaving me with the suspicion that the artist painted his 
Elders first and his roses sometime later. In constructing my soundboard, I did not get into any complex 
carving or ‘voicing’, as I might do with a medieval instrument.12 Instead I thinned a piece of lowland 
spruce uniformly to about 2mm, so that it would be flexible yet stable without any added bracing (aside 
from a single thin support under the rose to protect from damage during use or transport). A soundboard 
any thicker would have demanded more time for cutting the rose, and likely would have opened the 
question of ‘voicing’ to keep the instrument from being unnecessarily muted. The inside of the 
instrument corpus was roughly hollowed to about 3 or 4 millimeters everywhere, making the back of the 
instrument slightly flexible, but not egg-shell thin. 
   Questions of cetra bridges cannot be solved by viewing the Assisi examples, as none of them actually 
show a bridge. While it is reasonable to expect bridges as necessary features in reality, it is important to 
consider whether the instruments that inspired the artist actually had them. The fact that other 
contemporary depictions of cetrae do in fact show bridges should help us by isolating the Assisi 
examples as unique in this respect. Experimenting with bridgeless models might provide further clues. 
One of the Assisi frescoes shows a sort of crenellated comb at the lowest point of the instrument through 
which the strings pass, and which are then fixed with two pins. I first attempted to closely replicate this 
feature, hoping that the string comb could provide a good contact point for the strings against the 
soundboard. However, upon putting the instrument under tension and plucking some notes, it became 
obvious that the soundboard was not being activated—it sounded like strings stretched between two 
solid points with no resonating body between. A simple bridge made from the same material as the block 
frets and placed between the rose and the comb made a dramatic difference, activating the soundboard 
with ample vibration and projection. It was not a subtle improvement in sound, but a distinctive change, 
and with this hypothetical bridge the sound was quite pleasant. 
  
Part 2: The Ferrara Duomo Cetra 
 
Upon returning from a trip to Ferrara that involved of a state-of-the-art rented camera, Young supplied 
me with updated images of the sculpture. Before selecting a suitable block of wood for the body of the 
instrument, I worked independently on a technical drawing, as Young wanted to put the luthier’s 
problem-solving skills to work prior to applying his own ideas of interpretation. I was happy for this, as 
the block of Basle maple that I procured was of a large size that is exceedingly difficult to find in a 

 
McGee, Instruments and Their Music in the Middle Ages. Music in Medieval Europe. Farnham, Surrey; 
Burlington, VT: Ashgate, 2009, 272. 
12 ‘Voicing’ refers to the strategic thinning of sections of vibrating material (usually the soundboard or back) 
toward achieving a particular character in sound, or simply for gaining desired resonance.  



 

stable, aged condition. Once the carving begins, it is often impossible to change general shapes or 
proportions. We determined possible sizes for the instrument based on these limitations of material, and 
qualified these by taking an outline form from one of the distant, frontal photos of the sculpture.13 I 
transferred my idealized technical drawing to the raw block of wood, and made fine adjustments from 
there. The Assisi model served as a starting point for structural decisions, yet though that model was 
built in a monoxylic mode, I did not carve its sides inward for the classic ‘scalloped’ effect, since that 
detail is not shown on any of the frescoes. The Ferrara sculpture, by contrast, is deeply scalloped, and 
also displays a variable width along its sides: widest at its shoulders or wings, tapering toward the 
soundboard’s widest point, and finally curving dramatically toward its comb or string holder at the 
bottom. It should be noted that, as is true with scalloped sides, this dramatic curve almost certainly 
eliminates any logic of having a back that is joined to the irregular edge of the sides. That process would 
be very time-consuming and wasteful of wood, indeed more difficult and roundabout than simply 
carving the whole thing from one block. In any case, it is important to think of the approach toward a 
stylistic result, as wood has always been precious, and luthiers have surely always been preoccupied 
with finding economical solutions to the consumption of raw materials. Thinking of the approach to 
saving wood (time, labor) might shed light on various features in iconography and their potential 
connections to real material constructions.14 
   The Ferrara cetra pegbox seems to show twelve pegs in three rows, with deep recesses between the 
rows. The cheeks of the pegbox are not parallel—they diverge outward from the nut and tilt gradually 
back. The tilt is a nice solution to the problem of strings popping free of their individual grooves in the 
nut. The nut extends beyond the left cheek of the pegbox, presumably relating to one or more off-board 
strings. The bridge, correspondingly, also extends asymmetrically leftward. It is my suspicion that some 
sort of sculpted figure once sat upon the top of the pegbox and is now lost. Other images of cetrae, 
especially later ones, often feature sculpted heads. Without viewing the Ferrara sculpture up-close and 
from above, however, it is impossible to tell how the pegbox terminates.   
   The Ferrara cetra rose is made up of seventeen holes arranged in a circle with a larger hole piercing 
the center. One might be tempted to extract some significance from the numbers 17 or 18 as they relate 
to the instrument or the apocalyptic scene. However, I would suggest that their numerical arrangement 
might reflect merely the limitations of stone drills in conveying a balanced and proportionate ring. The 
rose is neatly placed where one might expect a plectrum to strum, perhaps to be at least partially obscured 
by a player’s hand.  
   Taken at face value, the great variety of these depictions of block fret systems seemed to owe itself to 
corruptions in translation. The artists, whether working in stone or fresco, fought against the limitations 
of their medium in conveying the details of working instruments to their audiences, often at long 
distances. A similar problem arises in images of instruments depicted in smaller forms of media. The 
models that informed the artists, whether real or imaginary, could not be displayed fac simile, so the 
artists relied on an exaggeration of details that would resonate with the intended audience’s visual 
vocabulary. Therefore, while an instrument in art might not ‘work’ for the criteria of actually producing 
music, it might satisfy the notions of what an instrument needed, according to the distant viewer, to be 
categorized by type and symbolically understood. In the cases of Romanesque and early Gothic cetra 

 
13 The body to neck ratio is about 1/1. With a tape measure against the printed photo I measured that at 

1/1.02. The pegbox is at nearly ⅕. I measured to .215 against the length of the whole instrument. The fret cluster 
(from the edge of the nut) is roughly 3/10 against the length of the whole instrument. The distance from the center 
of the rose from the bottom of the fret cluster is about 4/9 of the entire soundboard length, the bridge is centered 
about ⅔. The soundboard at its widest point is roughly 3/10 against the length of the whole instrument.  
 
 



 

iconography, relative or symbolic understanding might have overridden precise details of measurement 
and functionality.  
    But how then is a modern maker, who is by trade primarily concerned with measurement and 
functionality, to extrapolate these ingredients from this limited media environment to produce a working 
model? By accepting that there was in fact generalization and exaggeration at play, we might avoid the 
trap of modeling upon distorted details. But merely avoiding the trap does not disarm it—that is only 
accomplished through what I would call triangulation: finding details that can be corroborated through 
several different forms of media. That way the likelihoods of their existences in reality are scaffolded 
by a variety of visual languages.  
 We can also test the likelihood of details in reality by exploring their functionality in the workshop 
and weighing our findings against a historical and musical context. Details of the block fret system that 
one expects to have been at the root of early cetra depictions—the real objects that informed the artists 
of the time—are not available to us. To date we have been forced to derive details from modern 
assumptions about frettings and early plucked-string instrument designs, as well as from later 
iconography that depicts block frets (including other cetrae). Our first tasks should be to identify what 
assumptions we might be bringing to the conception of how a cetra should work, and to suppress the 
tendency for generalizations that come from modern traditions in luthiery. This involves 
experimentation—sometimes donating shop hours to exploring a concept that is likely doomed to fail. I 
believe it is necessary to categorize and realize as many theoretical models of block-fret systems as 
possible, whether or not some models immediately satisfy our modern expectations. In the contexts of 
‘building’ the Ferrara Duomo cetra, I provide a discussion of my physical models of these systems 
(below). 
 The Ferrara cetra shows five cuboid frets which are separate from the nut. It should be noted that 
they are roughly as thick as the bridge, but considerably taller. This is a good example of detail in an 
image or sculpture which cannot have any basis in reality—in order for the strings to pass from the nut 
to the bridge, anything between these fixed points must be lower. The spaces between the blocks are 
roughly the inverse shape of the blocks themselves. The main question that follows perhaps all examples 
of cetrae that show cuboid frets: upon which edge of the blocks are the strings stopped? There are not 
unlimited possibilities. My list attempts to model the possible (conceptual) arrangements of block fret 
systems, amongst these the type shown in the Ferrara example, and should serve as a vocabulary and 
typology for labeling the details that we see in the iconographic examples. I caution that the details of 
these examples are visually exaggerated as to illustrate specific concepts; real working models will 
be measured quite differently and produce more subtle visual results.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Block Fret System Models 
 

W (Winternitz) 
 
 

 
 
This model is based on the claims of block fret function proposed by Winternitz, described as terraced, 
or ‘arranged in steps of slightly different height’.15 One can observe here (in exaggeration) a potential 
problem with this system: as the cuboid block frets decrease in height away from the nut, they also come 
away from the plane of the string. But perhaps most problematic is the flatness of the blocks, for if they 
are arranged without gaps, then unless they are tilted one cannot produce a distinct fret edge by pressing 
directly upon them. The pitch would be necessarily imprecise, and the strings would have the potential 
to buzz indiscriminately when pressed against the block frets’ flat surfaces. Placing gaps between the 
cuboid frets creates a provisional solution to the problem of fretting edge, as a player could create a clean 
stop by pressing the gaps between the blocks, but this still does not add any logic to the idea of 
‘terracing’.16 One might consider that Winternitz was imagining his terraced frets as being slightly 
angled, because without this feature his model seems untested and historically improbable. It also may 
be that Winternitz had simply misinterpreted the oftentimes narrowing lateral widths of the frets as they 
progress down the neck, a feature that is shown clearly in a sculpture by Luca della Robbia, but less so 
in the Gubbio intarsia, as discussed by Segermann.17 Depictions of this physical disposition, as the 
Gubbio example seems to show, have the potential to be confused as ‘steps’ (Fig. 4). The profiles of 
these blocks all seem to be the same, and therefore the system seems to resemble a straightforward B1 

 
15 Emanuel Winternitz, ‘The Survival of the Kithara and the Evolution of the English Cittern: a Study in 
Morphology’, in Musical Instruments and their Symbolosm in Western Art, (London, Faber, 1967), 60.  
16 There is the chance that Winternitz was thinking of the graduated approach to fretting often employed by 
lutenists and viol players, but this effect would not be evidenced in iconography showing block fret systems, and 
is conceptually unnecessary.  
17 Segermann.  



 

with variable lateral widths (extending toward our expectation of the ‘bass’ side of the neck). However, 
as I discuss below, the B1 system does not fully explain the Gubbio example. 
 

 
 
Figure 4: Closeup of Gubbio Cetra (c1480).18  

 
 
 
 
 
 
 
 
 

 
18 E. Segerman "Another look at the Cetra in the Gubbio instarsia", Fellowship of Makers and Restorers of Historic 
Instruments Quarterly 118, Guildford, U.K., 52. Segerman’s discussion of the Gubbio cetra is fraught with 
problems, most of which arise from his poor reading of the image. 



 

A1 

 
 
In model A1, cuboid frets are made by making a single long block and cutting it into equally-sized 
pieces. The width of each fret would necessarily correspond to the smallest divisible space of that section 
of the tuned scale. The edge furthest from the nut becomes the stopping or fretting edge, as the rest of 
the block top is scraped or filed away. The fret only needs to rise by a fraction of a millimeter to 
effectively stop the string—roughly the same difference at the thickness of a tied gut fret, for comparison. 
This type of block fretting system can be identified by the visual compressing of the regular gaps 
between the frets as they progress toward the bridge. As the block fret size stays the same, the 
compression of the divisions of the scale would be clearly visible.  
 
A2 

 
 
The same principle of physical division is true for Chrom A2 as in A1, but in this model the frets are all 
cut from the same piece of wood. The division is sawn downward, again not necessarily by more than a 
fraction of a millimeter, and the excess wood is chiseled, scraped, or filed away. No gaps are visible, but 
this model can be identified by its ‘saw-tooth’ profile.  
 
 
A3 

 
For A3, Cuboid frets are all cut and shaped individually according to their placement on the scale 
divisions. In a chromatic system, the block frets closest to the nut will be visually broader, with more 



 

surface area for the stopping finger. The gaps between the frets can be minimized if not closed altogether. 
This model is the most time-consuming to build, as there is little room for error and no way to streamline 
the cutting of many blocks, facet by facet.  

Variations of all A models are possible where the saw-tooth profile is reversed. In In these cases, 
the closest edge to the nut becomes the stopping edge.  

 
A4 

 
 
B1 

 
 
The making of B1 mirrors the process of A1. All blocks are cut from one longer block, and thus have 
exactly the same shape. The width of each fret would necessarily correspond to the smallest divisible 
space within the fretted portion of the string length of the tuned scale. However, the method of stopping 
the string differs in that the string is pressed against the edge closest to the nut by using the gaps between 
the blocks. The gaps between the block frets also become visually compressed as they progress toward 
the bridge. A potential problem with locating this system in iconography: in order for the system to 
work, there presumably must be a gap between the nut and first block fret that would be wider than the 
block fret itself. While this would seem to be a defining feature of this system in reality, to my knowledge 
it is not observed in any iconographic example. Some have interpreted the Gubbio intarsia to be 
demonstrating a B1 type fret system, but the first gap is extremely small (Fig. 4).  
 
 
 
 
 
 
 
 
 
 
 



 

 
B2 

 
The making of B2 mirrors the process of A2, but the system functions as B1.  
 
B3 

 

 
 
B3 is a hypothetical model that seems to be shown in only one iconographic example: in one of the 
Assisi frescoes (Fig. 5). It is unique in that there are no true block frets. Instead, troughs are seemingly 
cut into the neck itself. The stopping edge is presumably flush with the soundboard. I would add that 
there is no evidence of a stopping nut in the Assisi example, and I am not able to describe how the strings 
would be uniformly stopped at the nut end. As stated above, regular horizontal frets necessitate a uniform 
string length for all strings, and the Assisi example produces variable lengths as the strings are attached 
directly to the pegs. I conclude that something is missing from the logic of the Assisi depiction—it is 
likely that the artist was improvising to merely create the impression of block frets, not reporting directly 
from a functional model.  

Note to all B systems: From an engineering standpoint, one would have to ask, since only the 
front edge of B is used to stop the fret, what is the purpose of the rest of the fret block’s mass? An answer 
could be that minimizing the gaps between the fret blocks could help to stabilize the pitch of the stopped 



 

strings. Young has tried a B system with other models of cetrae with some success, but to me it seems 
slightly less direct than using angled (A system) frets upon which the finger depresses the string.  
 

 
 
Figure 5: Assisi B3 example. 
 
C1 

 
  
Something like C1 is observed in Assisi examples, as stated above. Experiments with the Assisi cetra 
led me to the conclusion that C1 works best with small and therefore low triangular prism frets. If these 
frets are roughly as tall as the gaps between them, as the iconography seems to show, it is extremely 
difficult to create a stable, stopped pitch.  
 
 
C2a 

 



 

As B2, Stopping shapes cut from a ‘monoblock’ (as B2) or the neck itself (as B3), but with a triangular 
profile. This one is also hypothetical—not observed anywhere. If this method were employed, one would 
have to ask why it wouldn’t have evolved into a shallower variant (C2b), and from there, why not 
eliminate the downward ramp that falls away beyond the stopping edge, which arrives again at the 
‘sawtooth’ system A2. 
 
C2b 

 
 
C3 

 
I have created C3 to demonstrate the above-mentioned impossible system of flushly-arranged equilateral 
triangular prisms. Using a common nut height means that the number of frets quickly crowds the 
fingerboard as though it follows a proportionally equal and thus microtonal stopping scheme. At the 
opposite extreme, enlarging the equilateral triangles to fit a standard Western scale division would mean 
that they would grow larger than is ergonomically viable. The C3 system is nevertheless employed 
(probably absent-mindedly, or, as I argue above, symbolically) by the Assisi artist in at least one 
depiction. Repeating equilateral triangles cannot be tuned to any known scale, as their sizes and 
dispositions are equally fixed.    
 



 

D1 (scalloped)

 
D1 works in principle, however, there are no examples of this system in earlier cetra iconography.  
 
Observations 
 
The building of the Ferrara cetra has been a valuable exercise in the profits and pitfalls in the 
interpretation of instruments in medieval iconography. While Young and I strained to understand how 
block fret systems might have achieved a chromatic scale up to the octave, we initially failed to consider 
that early cetrae might not have been intended to provide a full range of semi-tones. In that case, 
arrangements of just four or five block frets might have been sufficient for expressing diatonic 
tetrachords.  
   Advancements were made in terms of our interpretations of certain details that appear in sculpture. As 
can be seen in my photographs of the finished model, details such as the size of bridge and nut seem 
grotesquely ill-fitting. Once the instrument was set up to produce sound, with strings and a working fret 
system (according to how we assumed a fret system of the time to ‘work’), much of the experimental 
bridge and nut became excess weight, excess mass, and generally poor for sound translation. I can say, 
with increased certainty and precision, that many elements of sculptural representations of these 
instruments have been visually exaggerated.  
   A valuable observation came from interpreting ‘string-plane-shape’ in images, which has 
consequences for the shape of the model’s neck. Many cetrae examples seem to show parallel necks and 
parallel string planes. A fresh look at the cetra in Parma c.1180 by Benedetto Antelami (Fig. 5) 
demonstrates that its string plane shape is in fact not parallel, but tapered toward the bridge—the inverse 
of my original assumption and indeed the inverse of what we may expect to find in other medieval 
necked chordophones. There is much more to come from this observation, as I believe it has real 
consequences for the narrative of the musical function of these instruments: away from single-line 
playing and toward a ‘chordal’ style of accompaniment.  

 
My personal opinion on cuboid fret function is that A1 is the easiest to make, tune, and maintain, as the 
player adjusts to wear on the wooden frets over time. I believe A1 is also the likeliest system to have 
been used historically, that this system informed the visual vocabulary of trecento artists. I believe that 
it is in the exaggeration of the details of A1 (especially a diatonic A1) that artists caused, in their 21st-
century audiences, conflicting or confused receptions. My interpretation was influenced by a close study 
of the later Gubbio cetra intarsia (Fig. 4). The Gubbio example shows what seem at first glance to be 6 
flat block frets of a B1 system, but problems are created in reading it as such. The first block is basically 
superfluous in a B1 system, as the nearest pressing edge is presented only at block two. It could be that 
the first block was positioned to narrow the pressing gap and make the pitch more stable, or just for 
visual regularity. But to follow the Gubbio image precisely would produce a scale with an abnormally 
long first stop, followed by a very short second stop—a disposition that would defy even a visual 
exaggeration of common early temperaments. To imagine instead that the tops of the cuboid blocks were 
slightly tilted, so slightly as to be undetectable in an intarsia or other artistic impression, creates an A1 
system that is fully functional and makes sense of several visual features in the example. A close 



 

inspection reveals another defining feature of an A1 system in true chromatic disposition: the gaps 
between the blocks successively shrink as they move away from the nut, which would invalidate the 
argument for needing a regular and stable gap width for creating a B1. In considering this example as a 
somewhat imprecisely rendered A1 system, the gap between the nut and the first fret suddenly seems 
logical, especially if one assumes that the starting block from which all other frets were cut corresponds 
to the thickness and width of the fret furthest up the scale (the 6th fret block, when the gaps are effectively 
closed). Thus, I argue that the Gubbio intarsia, while at first glance seems to show flat blocks (B1), was 
based on a model that used very slightly angled frets (A1).  
 
******* 
 
Since this paper was first presented, Young has published an extensive discussion of cetrae, their 
functions, and fret types. His arguments differ from mine in a few respects: Young offers the keen 
suggestion that block fret systems might represent attempts at symbolizing the kollopes of the ancient 
kithara, and that their functions could therefore be following first a visual criterion before a purely 
technological one.19 If true, it has implications for deducing the ‘function’ of this fret system from 
iconographic examples, possibly making the process less straightforward than this short paper outlines. 
In his dissertation Young concludes that the block fret system offers more than one solution to stopping 
or manipulating the strings, and that our desire to ‘solve’ its function by seeking a single approach might 
be misguided. Amongst the various approaches to stopping the cetra’s strings, Young favors the 
possibility of pressing the gaps between the blocks (I have defined this model as B 1-3).20 He adds to 
this type of system by suggesting that one might also press on the tops of flat blocks for other effects.21 
My own opinion from the perspective of designing and building these block fret systems has not 
changed—I still suspect that the A1 system where one presses on the top of a slightly angled block 
presents the most viable and direct method of stopping a string, regardless of the string’s material. But 
Young’s argument that there are possibly many solutions should be taken seriously, for it reminds us 
that our own attempts at ‘solving’ a medieval historical problem have the potential to supply the sources 
with our own expectations, obscuring the rich and strange information that often runs contrary to modern 
musical needs. This is precisely how the cetra remained largely overlooked or misinterpreted for all of 
these years. Our documented attempts at interpreting the technologies of these images medieval 
instruments represent mere scratches on the surface of the problem of musical function, each one helping 
to reveal an increasingly foreign landscape of possibilities and (projected) intentions. This fact should 
not deter us, on the contrary, the renewed presence of strangeness or unsettlement should confirm that 
we are enriching our knowledge and challenging the unseen barriers that prevent access to something 
truly medieval. Our models of block fret systems will undoubtedly benefit from a new culture of 
experimentation, with many approaches, all of which will follow an ever sharpening and rapidly 
updating field of iconographic examples.  
 
 

 
19 Young, La Cetra Cornuta, 572 and elsewhere.  
20 Ibid., 656. 
21 Ibid., 669. 



 

 
Figure 5: Antelami Cetra, Parma. The inverse string-splay-shape is also apparent in the fiddle in this 
same sculpture, but that discussion is best reserved for another paper. 22  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
22 From: 
https://commons.wikimedia.org/wiki/File:Citole,_rosette_(ca._1180)_by_Benedetto_Antelami,_Parma.jpg, 
accessed 10/10/2017. 



 

 
The finished Ferrara Cetra model with A3 fret model 
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