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This is the third (autumn) issue of the 2019 subscription year (numbers 145-148), regrettably a 
couple of months late – though we hope for a fourth and final issue before too long. If you have 
received this that means you have paid your subscription for 2019 and have nothing further to pay 
this year. 
   We are delighted to receive Comms from co-founder and pioneer Jeremy Montagu, from Peter 
Forrester, a world authority on the cittern, and from luthier David van Edwards, and luthier and 
restorer Chris Egerton, to make another pleasing and balanced Quarterly. As ever, I urge you over 
the festive season to push aside the port and mince pies for a few hours and condense your 
thoughts into a Comm to go into the next issue. 
 
Annual General Meeting, 1 pm, Saturday 9th November 2019 Blackheath Concert Halls 
 
While not technically quorate this year’s AGM was much better attended than last years, and those 
present could bring decades of experience and insight to our deliberations: were we Graham Wells, 
Jim Lynham, Mark Windisch, Matthew Dart, John Greenhalgh, Jem Berry, Peter Wynne, 
Margaret Birley, plus the Secretary, Chris Goodwin. The proceedings were as follows 
 
1. Minutes of last year’s AGM (as printed in Fomrhi Quarterly 144) 
 
These were read and approved nem. con. 
  
2. Secretary's report 
  
We have produced two quarterlies this year, 145 and 146. Very many thanks to the contributors, 
who have sent a good crop of papers on lute making, a remarkable work on the fairy bells, and 
further instalments of Jan Bouterse’s magisterial series on woodwind making. We also printed an 
extended Comm in which members explained what they are doing at the moment. We have 
received some copy, though not quite enough to go to press, for no. 147. We have been promised 
one very substantial item which might furnish no. 148, but for the moment it does look as if we 
will slip behind slightly, and perhaps not produce four numbers this calendar year, which would be 
disappointing. We must appeal for more Comms. As resolved at the last AGM, Luke Emmet has 
installed a donations button on the website. 
   The paid-up membership fell very slightly from 145 members (6 electronic only) in 2017, 138 
members in 2018 (17 electronic only), and 135 (25 electronic only) in 2019 to date. 
   During the year, though not really in time to catch most of the renewals at the beginning of the 
year, the committee decided to add a postage charge to the subscription for subscribers overseas. 
   Happily the steady decline in numbers seems to have ceased, and membership has reached a 
stasis level, actually going up from 138 to 139 members in the year to date. 
   The sad news of the year was the passing of one of our founders, Ephraim Segerman, who asked 
that no memorials should be made, but hundreds of his papers, and in a broader sense the 
existence of Fomrhi and all its thousands of Communications available to all the world on our 
website are part of his legacy.  
 
 



 

FELLOWSHIP of MAKERS and RESEARCHERS of HISTORICAL INSTRUMENTS

Draft  Accounts for the year 2018

1. Statement of Income and Expenditure
2018 2017

Income
Subscription Income £2,513 £2,380

Total Income £2,513 £2,380

Expenditure

Marketing £0 £0
Postage £665 £846
Printing £1,315 £1,361
Secretary's Fee £288 £282
Stationery £86 £30
Website £50 £45

Total Expenditure £2,403 £2,565

Net Income for the year £109 (£185)

Total funds Brought Forward £3,265 £3,449

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

2. Balance Sheet 31/12/2018 31/12/2017

Assets

Current Assets

Cash at Bank and in Hand £3,947 £4,598
Total Current Assets £3,947 £4,598

Current Liabilities

Amounts Falling Due Within One Year £573 £1,333
Total Current Liabilities £573 £1,333

Net Assets £3,374 £3,265

Funds £3,374 £3,265
Increase/(Decrease) in Funds £109 (£185)



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 141 paid 
subscriptions for 2018 (2017: 141). This includes one carried forward to 2018 from 2017 and two 
from 2016 to 2018. Subscription revenue in respect of 2018 was £2494 (2017: £2380). 
   
3. Subscriptions paid in advance are treated as deferred income and carried forward in the balance 
sheet.  Three are carried over from 2018 to 2019. 
  
4. The Secretary’s Fee is 50p per copy mailed. An average of 143 copies of each issue was mailed in 
2018 (2017: 143).      
   
5. The Fellowship maintained a bank account with Lloyds Bank which held £3336 at the balance 
sheet date and the Honorary Secretary maintains a float of cash and stamps which was £611 at the 
balance sheet date. 
    
6. Amounts falling due within one year are:   
      

 prepaid subscriptions for subsequent years, which for 2018 was £53 (2017: £52)  
 provision for printing and distributing Quarterlies which is £520 for one Quarterly, based 

on its actual cost which is now known.  

7. One issue was carried over from 2018 to January 2019 (2017 to 2018: two).  

 

 

 

 

 

 

 

 

 



3. Treasurer's report 
  
John Reeve’s report was read and the accounts, above, were discussed. The accounts are to be 
approved by the committee.  
 
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 129 
paid subscriptions for 2019 (2018: 139). This includes one carried forward to 2019 from 2018. 
   Subscription revenue in respect of 2018 was £2307 (2017: £2494). 
 
3. Subscriptions paid in advance are treated as deferred income and carried forward in the balance 
sheet. Three are carried over from 2019 to 2020 and one to 2021. 
 
4. The Secretary’s Fee is 50p per copy mailed. An average of 140 copies of each issue was mailed in 
2019 (2018: 143). 
 
5. The Fellowship maintained a bank account with Lloyds Bank which held £3771 at the balance 
sheet date and the Honorary Secretary maintains a float of cash and stamps which was £609 at the 
balance sheet date. 
 
6. Amounts falling due within one year are: 
 
- prepaid subscriptions for subsequent years, which for 2019 was £83 (2018: £53) 
- provision for printing and distributing Quarterlies which is £1228 for two Quarterlies, plus 
£50 for website costs. 
 
7. Two issues are carried over from 2019. (2018: one). 
 
Interim Finance report, year to date 31st October 2019. 
 
Total subscription revenue in respect of 2019 currently stands at £2307 (2018: £2460) including 
£53 paid in 2018. This represents 129 paying members (2018: 139). A further £83 was received 
this year in respect of subscriptions for 2020 and 2021. Average subscription per paying member 
has increased from £17.47 to £17.88, even allowing for the increase in electronic subscriptions 
from 14 to 23. There was additional income of £24 from donations and reimbursement of 
postage.  
   The accounts currently show a deficit of £355 after provision for the two remaining quarterlies 
of the year and website costs yet to be paid. This is £464 worse than the reported position for last 
year. Just under £180 is accounted for by the 10 fewer subscriptions but the largest variance is in 
postage costs, over £300, which was caused partly by the weight of Q145, which breached a price 
barrier. 



This is complicated by the fact, reported last year, that the costs in the 2018 accounts were 
understated because of over‐provision in 2017. The 2017 quarterlies that were produced in 2018 
turned out to cost significantly less than expected, and the costs reported for 2018 benefitted from 
this. The real increase in postage is about £170, assuming that the two remaining quarterlies for 
2019 will be at 2018 costs, not 2019. 
   Two quarterlies have been produced so far for 2019 and the accounts for the year to date show a 
provision of £1228 for the remaining two, based on the average cost during 2018 of £614. There is 
a further provision of £50 for website costs. I have used last year’s costs as neither of this year’s 
quarterlies was typical. The average cost per issue for the two 2019 quarterlies so far is £705, an 
increase of 15% which is due to the Q145 postage issue noted above. 
   Three of the four quarterlies for 2018 were produced by the end of that year and the last one in 
the first month of 2019. A provision of £520 was made in the accounts for its production, which 
was accurate because the costs were known at the time the accounts were produced. 
   Average subscription revenue has increased a little, possibly due to reduced PayPal fees, and there 
are now 23 electronic‐only members, but this is yet to be reflected in reduced printing and postage 
costs. 
   Available funds have declined by about £450 over the last four years but still stand at over 
£3000, which is more than sufficient to cover a year’s operation. Membership numbers are now a 
cause for some concern, being 8% down at the end of October, but there is still time for a few 
more subscriptions to come in. 
   If we can keep the cost of quarterlies to around the 2018 level for next year, it should be possible 
to break even with an increase in subscription of £2. If there is further income in the last two 
months of the year it may be possible to do better than this, but if next year is like this year an 
increase of £3 would be required to break even. 
 
In view of the Treasurer’s report, all those present agreed that a £2 subscription increase would be 
in order and that the committee should consider this.  
 
 
4. AOB 
  
Those unable to attend had made a number of proposals: re-running the ‘let us know what you are 
doing’ survey, a general members survey – though there was some scepticism of this as our 
membership is numerically so small now – and the offering of free electronic memberships to the 
young, and students at such places as Newark and West Dean. The Secretary thought that this last 
proposal would be easily practicable.  
   There was a stimulating and wide-ranging discussion of the general situation. In many ways there 
has been decline: the Dolmetsch workshop closed in 2010, Fomrhi’s own circulation, and that of 
analogous Dutch organisation, the Bouwerskontakt group, have fallen markedly in recent years. 
The London College of Furniture Making is no more; in the UK now there is only West Dean 
(FdA Historic Craft Practices: Musical Instruments), Newark for violin making and tuning, and 
the many short courses at Cambridge Woodwind Makers. Finchcocks has disposed of many of its 
instruments but continues in a reduced form.  
   There is an ongoing difficulty in creating apprenticeships, partly because of the economics of an 
instrument maker single-handedly supporting an apprentice, and partly nowadays because of 



health and safety regulations; for example the need to supply fume cabinets, rules around hot work 
etc. But these are surmountable. The Crafts Council used to fund apprenticeships. The Heritage 
Crafts Association publishes a Red List of Endangered Crafts, at 
 http://heritagecrafts.org.uk/category/redlist/page/7/  which includes keyboard instrument 
making (a number of Fomrhi members being on the list published there) and runs the Endangered 
Crafts Fund, offering up to £2000 per project, https://heritagecrafts.org.uk/ecf-apply/.  
   School woodwork lessons are not what they were, though a number of schools have equipment 
undreamt of in the days when children played freely on band saws, drill and lathes – such things as 
3D printers, laser cutters and Autocad. 
   Jem Berry reported enthusiastically on his experience with Southampton Wood Recycling. There 
is still a public interest and curiosity about wood, which the organisation reclaims and sells, and 
more broadly an interest in unique handmade objects, in our industrial age.  
   Youtube offers an increasing wealth of resources in the form of films connected with instrument 
making. It was suggested that the Secretary write to the whole membership, asking them to list 
their favourite Youtube films; a list of links could appear in the Q (which would be live links in the 
PDF version) and on the website. 
   It is still the case that about half of baroque oboists still make their own instruments. 
    
Welcome to new members 
 
We welcome new members this quarter: Walt Sweet, Simo Silvonen, William Bryant, and Clive 
Brooker. 
 
De Bouwbrief 
 
This is an attractive colour A4 Dutch language magazine for instrument makers—a bit like Fomrhi 
Quarterly but much prettier! We don’t seem to have received issue 173, but issue no. 174 has 
papers on a basset horn and clarinet by Heinrich Grenser, a winding machine for making 
clavichord bass strings, setting up baroque viols, another instalment of Peter Forrester’s work on 
cittern-making translated into Dutch, an air pressure measuring device, building a copy of a 
Guarneri viol, modern recorder maker Bob Marvin and his recorder, and the tools for making 
baroque reed instruments. 
   Issue 175 has papers on two Italian harpischords, old and new, a flauto d’amore by Van Heerde, 
an organ builders’ conference, and continuations of Peter Forrester’s work on cittern, and on the 
Guarneri viol. 
 
Cambridge Woodwind Makers Courses 
  
Baroque Oboe Making – Sat 11th January @ 10:00 - Thu 16th January 2020 @ 17:30 
Recorder Making with Tim Cranmore – Mon 27th January @ 10:00 - Fri 31st @ 17:30 
Recorder Making with Jacqueline Sorel – Sun 23rd February @ 09:00 - Thu 27th @ 17:00 
Recorder Repair & Care – Saturday – Sat 29th February @ 10:00 - 16:00 
Recorder Repair & Care – Sunday – Sun 1st March  @ 10:00 - 16:00 
Key Making, Professional Development. Monday March 9th - Wednesday 11th 
Flute Repair & Care – Wed 18th March @ 10:00 - 16:00 
Clarinet,Thursday 19th March, 

http://heritagecrafts.org.uk/category/redlist/page/7/
https://heritagecrafts.org.uk/ecf-apply/


Clarinet Repair & Care – Thu 19th March @ 10:00 - 16:00 
Recorders, Saturday 29th February – Sunday 1st March  
Flute, Wednesday 18th, March   
Saxophone,- Saturday 28th March 
Oboe Reed Making, Saturday 4th April - Sunday 5th 
Trumpet Making, Saturday July 3rd - Wednesday 8th 
Clarinet Barrels, July, final date to be confirmed. also available in April 
Flute, Saturday 12th September 
Clarinet, Saturday 26th September  
Saxophone, Thursday 17th September 
Oboe & Bassoon,  Wednesday 16th September 
 
 
STANDING CALL FOR PAPERS 

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

https://cambridgewoodwindmakers.us1.list-manage.com/track/click?u=72b43e630bdaf6de061432083&id=f77b05ef02&e=19c69ea039
https://cambridgewoodwindmakers.us1.list-manage.com/track/click?u=72b43e630bdaf6de061432083&id=ff82277061&e=19c69ea039
https://cambridgewoodwindmakers.us1.list-manage.com/track/click?u=72b43e630bdaf6de061432083&id=10baab440a&e=19c69ea039
mailto:Lutesoc@aol.com
mailto:secretary@fomrhi.org


Fomrhi Comm 2117                                                                                Chris Egerton 
 
Conservation and Restoration of a Tielke-School Guitar Soundboard 
c.1600’s (part 2) 
 
Introduction 
Part 1 (Comm 2110) discussed the ethical issues, practical limitations and 
consequences of restoring old musical instruments. This part 2 outlines the practical 
approach including examination, documentation, making drawings, photography and 
sample-taking, as well as choosing suitable filler and repair materials for 
compensating losses in soundboards, dealing with old repairs and restorations and 
incorporating modern and traditional methods and materials. 
 

 
PLATE 1   Interior view showing 2 original bars, various old repairs and general 
condition before treatments. 
 
2.1 Order of work 
This list and fulfilment is not in strict order as some of the processes and procedures 
overlap in time, priority and opportunity. 
 

• Preliminary inspection including reviewing previous info’s, x-rays and relevant 
literature  

• Stabilise object to allow safe handling 
• Photograph ‘as is’ before any works 
• Measure and make drawings and sketches 
• Inspect in closer detail for concealed or non-obvious information e.g. gold leaf 

traces, pigments, marks, signatures, scribed lines, unusual repair materials etc. 
using optical high-magnification and ultra-violet light (UV) as well as any 
other technical or scientific testing facilities that may be available.   (cont’d). 



• Review of traditional repair methods that could be useful or appropriate 
• Review of options for infilling woodworm1 damage and other losses. 
• Review of options for removal of old glue deposits 
• Review of materials for replacement bars 
• Review of reinforcement options for weak sections 

 
2.2 Preliminary inspection 
Previous restorer’s brief written notes and x-ray images of the whole instrument were 
reviewed. Relevant reference literature was identified and a search of useful research 
and conservation literature begun.  
Immediate observations were of typical damage and deterioration that are common 
to old wooden objects and especially stringed-instruments: splits, insect damage  
missing parts, old unstable repairs, dirt and accretions, losses of original material, 
general structural instability. 
Split, fragile areas and those at risk of detachment were reinforced temporarily using 
cigarette papers2 and diluted fish glue3.  
Small flakes and particles shedding from the matrix of old repairs and reinforcements 
were collected and stored as samples in case any fragments of wood or inlay were 
present and for testing or future reference. It is generally good practice to work on a 
clean, preferably white surface and to collect all and any detached material during a 
project. This would include for example vacuumed material from the interior of an 
instrument4. Poly-bags with write-on label facility or forensic-evidence bags are 
useful, depending on the amount and potential significance of recovered materials 
being stored. It may be advisable to wear nitrile gloves for direct handling and a 
suitable dust-mask to avoid possible contact or inhalation of toxic or allergenic 
substances that may be present on old objects. After initial examinations and removal 
of loose dust,5 this author prefers handling musical instruments without gloves. The 
sensory feedback is much better for assessing things like surface texture, loose 
components, small snags or protuberances, as well as affording positive grip. 
Museum policies about gloved handling vary accordingly. The main thing is to 
minimise any risk to the object or to the person handling it. 
 
2.3 Photography 
Digital photography is virtually free except for the cost of the camera and storage 
media6. Photographs are an important form of accessible documentation for 
conservation and restoration works and a single image can be worth a thousand 
words7. Digital images record state, condition and the progress of a project and allow 
inspection of features at zoom magnification or extraction of dimensional 
information that is otherwise difficult or cumbersome to obtain. A ‘phone camera or a 
higher resolution digital camera will suffice depending on the task. Several current 
photogrammetry software programs can assemble a series of 2-D digital photos into a 
virtual 3-D image of an object, good enough to extract measurements from, or to help 
visualise an object’s form in space8. Natural cool daylight or full-spectrum electric 
lighting is good for normal photography, or if using ultra-violet light then a darkened 
room is best. ‘Raking’ or side-light shows up surface irregularities better. Standard 
‘scale bars’ or strips marked with basic dimensions (cm, ins) are very useful in 
photographs. A standard ruler or other calibrated measuring device is an alternative. 



The units of division should be visible or obvious. Approximately a hundred images of 
the soundboard were captured from all angles and at different distances, to record as 
many features as seemed important9. 
  
2.4 Drawings 
 A traced outline and layout of the internal surface features was drawn, although the  
uneven nature of the object meant that very precise dimensional information was not 
available. A tolerance of +/- 0.5 mm was a typical accuracy of the outline and the 
same on direct measurements.  
Dimensional drawings are probably best done directly on to gridded graph-paper 
(although any reasonably durable paper will suffice) with pencil and normal drawing 
instruments. Standard technical drawing and reproduction methods can produce 
working drawings or printed plans later. Freehand notes and detail sketches should 
be encouraged on a preliminary drawing and can highlight areas of interest, 
impressions and ideas, or items needing further inspection.  
 
2.5 Bars10 
Two main transverse bars were still adhered. (PLATE 1). The bar above the soundhole 
appeared to be in its original location, upright and with evidence of old repairs 
including overlaid thick paper supports on its ends (PLATE 2). 
 

 
PLATE 2  top half of board showing upper bar with paper reinforcements at ends. 
 
 A second bar below the soundhole was lying on its side, weakly adhered and 
apparently in its original oblique placement (PLATE 1). Application of de-ionised 
water (DIW)11 on the glue interface with a small artists brush allowed the glue to 
soften and permitted removal of the bar with a thin pallet knife. The bar was  
measured and its shape recorded as well as noting the apparent original position and 
orientation as indicated by the oblique glue ‘shadow’ on the soundboard surface. 



 Small triangular darts of wood were evident on the soundboard periphery about 6 
mm at their widest tapering over 30 mm to points (PLATE 3). None of the visible 
darts appeared intact, so their precise original shape and dimensions could not be 
determined. 

 
 
PLATE 3: remains of a dart bar at upper right with scored trimming lines. 
 
 The proximity of the darts close to the soundboard edge suggests that they were for 
locating the soundboard during final assembly, although they would also add some 
useful stiffening around the edge. The darts are about 6’’ apart around the periphery. 
Scribed, shallow surface-cut lines, adjacent to and extending beyond the darts, 
suggests that blanks were glued in position then trimmed and shaped with a sharp 
blade. 
 
The missing bars and darts will probably be replaced with pieces of new spruce. Aged 
wood is often used for grafts, or repair material, but is not essential. One can use 
naturally aged wood if some stray pieces are available, but there is no need to cut up 
centuries old furniture or old violins to get material. NB. Added components should 
be marked with a date or info to distinguish them from the original construction. 
Various other repair and reinforcement patches and strips present on this 
soundboard were left in place, as these would contribute to structural stability during 
further investigation, treatment and handling. Decisions about their removal or 
otherwise would come later. 
 
2.6 Losses 
The front of the soundboard had several areas of apparent insect damage and the 
open channels (collapsed ‘galleries’) filled with various materials. (PLATE 4). 
Unstable or loose fill materials in old objects often need renewing to ensure cosmetic 
and structural integration. Probing with a scalpel and dental tools under optical 



magnification allowed removal of several types of fill: loose ‘frass’, animal glue that 
was reducing  
 

 
 
PLATE 4: outer face showing woodworm channels with various old filler materials. 
 
to a crystalline dust, chalky fill; possibly calcium carbonate mixed with glue, a glassy 
resinous substance; possibly shellac or beau montage and an unidentified impervious 
hard material; possibly casein. Localised sections were excavated, removed and the 
resulting voids brushed clean with a dry artists brush. The dusty mass was collected 
for future reference. The initial fill removal tests seemed successful, so the process 
was completed.  
 
Several sections of wood were missing from the upper treble side near the neck-joint, 
at the lowest end near the end-block. (PLATES 5 and 2). 
 

 
PLATE 5: losses at lowest edge and deteriorated bridge area 



Insect attack and changes of bridge configuration had affected the bridge area. 
Reinforcement, grafting-in and/or filling losses in those areas would provide strength 
and structural integrity. The damage was complex and a quick conservation solution 
was not apparent. Achieving a good result would probably require a combination of 
traditional and modern techniques. 
 
2.7 Stabilisation  
The thin soundboard was locally fragile due to the presence of open woodworm 
channels. The voids and exposed loss areas were stabilised with a solution of 10% 
Klucel G TM 12 in DIW applied using a small artists brush. The Klucel G acts as a surface 
stabiliser and local consolidant as well as providing a barrier coat before subsequent 
treatments. Although aqueous solutions do not tend to penetrate very deeply into 
wooden substrates, the thin soundboard allowed adequate penetration and although 
water tends to swell bare wood, the 10% aqueous solution had enough gel-like 
viscosity to enable accurate localised application with minimal risk. Applying Klucel 
G dissolved in organic solvent was discounted because of possible risk to the varnish 
coating. Consolidating deteriorated wood is essentially irreversible. However, 
treatments that alleviate risk of further or future damage and improve structural 
stability of an object may be justified 13.  
 
2.8 Splits 
Repairing and integrating splits and cracks structurally and cosmetically is a common 
need of old instruments. Splits can be due to wood shrinkage, a consequence of insect 
damage or physical impact during use and handling. Cleaning, closing and gluing the 
splits using traditional methods is possible in some cases. Filling is required when the 
splits are uneven or not closable due to wear, old repairs or secondary deteriorations. 
Fillets or thin strips of similar wood, suitably shaped and grain-oriented, can be used 
to infill split gaps. Specially prepared compressed wood has been proposed for this 
purpose. However, its vibrational characteristics differ significantly from the wood 
substrate14. Supporting repaired cracks on their reverse is necessary for strength. 
Luthiers often use wooden cleats (PLATE 6))15.  
 

 
 
PLATE 6: cleats inside a violone (© A. Carruthers in ‘Strings Mag.’ May 2015)  



Some other traditional support materials include vellum discs or strips, shaped 
wooden patches, wood veneer, linen fabric, paper, carbon fibre cloth, silk hair16. 
 
2.9 Old repair materials 
Several old repairs had employed a range of materials. Glue impregnated paper,   
wooden reinforcement patches, thin recycled document paper strip, temporary(?) 
wooden bracing (PLATE 1). Historical luthiers applied novel repair solutions that are 
sometimes interesting enough to preserve (PLATE 6). Generally, it is best to leave 
stable, successful repairs alone with minimum intervention, perhaps applying gentle 
surface cleaning or re-stabilisation by applying fresh glue, re-activating old glue or 
applying some additional support. If repairs or their materials are inherently 
unstable, failing, of poor quality or potentially harmful and unstable in the long-term 
then it may be advisable to remove and replace them with more appropriate, reliable 
and safer alternatives while still ensuring future removability and re-treatability. 
Stainless steel screws, plate,wire and rod, carbon fibre (as cloth, rigid sheet and 
dowels) and high-quality Japanese papers (e.g. kozo) are some modern additions to 
the conservator’s armoury of repair materials. 
The overlaid paper patches were removed from the upper bar ends using a flat blade. 
The paper was fairly thick and fibrous, but had lost inherent strength and was no 
longer reliable longer term. Samples were retained for future interest. The upper bar 
had sustained woodworm damage requiring additional treatment. 
 
2.10 Old glue, dirt and accretions 
Ancient glue from old repairs, dirt and accretions of various substances were present 
all over the interior surface (PLATES 1,2,3). Old glue, overspilled from repairs is 
commonly seen and often it is quite safe to leave the dry glue in place depending on 
the quantity, condition and location. It is not advisable to aggressively chip and 
scrape or to wash and ‘scrub out’ excess dried old glue in an instrument’s interior just 
for the appearance of ‘cleanliness’17.  There is a risk of eradicating useful evidence or 
information, or causing damage or changes such as swelling or mobilisation of 
soluble treatments, woodstains or other soluble components in the wood itself.  
However, traditional protein glue, like all organic materials is hygroscopic and can 
become food for insects, bacteria or potentially a base for fungal growth. Its use, 
removal or management requires judgement. It was advisable to remove some of the 
thickly layered glue deposits to optimise acoustic function of the finished project. The 
glue deposits were very brittle and easily removed by breaking up and lifting the 
material with a blunted scalpel and brushing away the flakes and fragments.  
 
Protein glues have a variety of animal sources: equine, bovine, porcine, rodentine and 
piscine (horse, cow, pig, rabbit, fish) 18. These sources are potentially identifiable by 
scientific analysis. Sometimes, prepared glues incorporate additives used to modify 
their natural properties. Honey, sugar, alum, lead compounds and phenol are some 
additives found in old glue19. Hence, old glue traces are potentially interesting to 
future researchers or conservators documenting materials and techniques of the 
original maker or subsequent repairers, as well as to future luthiers re-creating 
authentic copies of old instruments. So it is best to leave old glue deposits alone if 
possible, or at least to collect samples for subsequent analysis. 



Dry cleaning of soiled wooden surfaces is often all that is required. Artist brushes or 
‘smoke sponges’20 are widely applicable providing a minimum intervention option for 
a common problem. 
 
Removing dried glue using aqueous methods is possible. Applying DIW carefully with 
a small brush allows softening and manual removal. Cellulose gel or a colloidal clay 
mixture (e.g. Laponite) are options. An aqueous gel applied locally to the dried glue 
softens and absorbs it allowing easy removal. Gels localise and control the active 
agent (in this case water) thus minimising spreading and penetration into the base 
substrate. Laser ablation21 of unwanted organic surface dirt and deposits is a 
common conservation cleaning procedure applied to many museum objects. 
Although currently available to private studios, because of lower equipment prices, 
laser cleaning requires appropriate training.  
 
2.11 Fillers, repair and graft materials  
Wooden objects respond to temperature and humidity changes by absorbing and 
giving up atmospheric moisture as well as expanding, contracting and increasing and 
decreasing in mass due to the ‘cycling’ of moisture uptake and loss. Stringed-
instruments can respond to this process very rapidly as any performer can attest. 
Moving an instrument from one environment to another or going on stage in a 
populated auditorium can present rapid and large variations in temperature and 
humidity. An ideal repair or filler material should respond in a similar way to the 
base wood and should not cause stresses, fracture or become detached during natural 
movement and changes in the wooden substrate. Whether a fill or repair material can 
replicate or mimic acoustic behaviour is debatable. If the filled/replaced portion is 
small then changes in acoustic function may not be noticeable. However, if large 
quantities of infill or grafting are present on significant sections of an acoustic 
membrane or panel, then the acoustic properties may be proportionally more 
affected. 
 
Several experimental fill regimes have been reported22. Incompatible behaviour 
problems arise with range of synthetic fillers such as epoxy putty, solvent-based wood 
fillers, self-formulated fillers e.g. glue and sawdust, glue and glass balloons or glue 
and phenolic resin spheres, or any other impervious fill substances. Although tough, 
strong, and effective as repair materials they do not generally behave like wood and 
some would be difficult or impossible to remove or renew and their longer-term 
behaviour and chemical stability may be unknown. 
 
Instrument restorers like to use similar wood as a grafting material in an attempt to 
achieve acoustic similarity and compatible integration. Unfortunately, if losses are 
uneven or have complicated topography it may be necessary to cut away original 
material to achieve a clean, well-attached graft. Cutting away original material is not 
generally advisable, but it may be justifiable according to conservation guidelines for 
wooden objects that advocate a hierarchical model of sacrificial significance23 
 
 3-D scanning and computer controlled wood machining has been applied (in limited 
cases) to laser-scan a loss or void and then shape repair wood to a precise form 24. 



Using those computerised tools it is possible to machine complicated 3-D shaped 
pieces of repair wood and to avoid the more extreme heat and pressure interventions 
sometimes applied to old instruments. 3-D printing of shaped repair patches or 
blocks from thermoplastic polymer is possible, but the method is only applicable 
where acoustic properties are not critical. 
 
Balsa wood, used as a repair fill in museum objects, is light and strong enough to 
improve structural stability, give spatial continuity to large losses and is soft enough 
and easy to work with various adhesives and tools. It can be coloured and textured 
easily to match adjacent surfaces, which is useful for display objects. However, it may 
be unsuitable for use in working musical instruments, except perhaps for 
compensating losses and integrating small cracks in non-load bearing or acoustically 
less important components. Balsa is readily distinguishable from traditional luthier’s 
woods, which aids its future identification. 
 
Wood contains about 20% lignin, 30% hemicellulose and 40% cellulose as crystalline 
polymer and Kate Fulcher25 investigated a spectrum of cellulose-based filler materials 
that could reasonably mimic the natural behaviour of wood, as well as providing 
sufficient strength and toughness. 
Fulcher’s tests (tensile strength, compressiblity and Relative Humidty tests were 
reported) indicated that a mixture of 12% Klucel G  26 in aqueous solution and Arbocel 
BC 1000 27 powder would be a likely candidate filler for some parts of the 
soundboard. This formulation is not too hard or soft when dry and has useful working 
properties for subsequent shaping or trimming. 
Water is normally used as the solvent for Klucel G, but Industrial Methylated Spirit 
(IMS) and water (about 90% IMS, 10% water. vol/vol) or other organic solvents28 are 
options that reduce potential adverse effects of water on a wooden object, as well as 
shortening drying time for the filling process. 
In practice, although alcohol easily dissolved the Klucel G, the Arbocel BC 1000 
powder did not absorb the solution well, tending to form a matrix of small clumpy 
masses rather than a desirable evenly smooth, putty-like material. The chosen solvent 
for this project was water.  
 

 
PLATE 6: first application of Klucel G/Arbocel 1000 filler. 
 



 The filler29 was applied to trial areas using dental tools, manipulating and pressing 
the fill into the voids and worm channels and levelling it approximately with a plastic 
credit card. The fill dried over 48 hours in an ambient indoor UK summer 
environment. 
The dried fill surface was noticeably uneven and not smooth enough to match the 
surrounding areas of the soundboard. A second thin layer of fill, applied to targeted 
areas, achieved a more level surface, although sanding the filler left it slightly fibrous. 
A further application of Klucel G 10% in DIW consolidated the fill surface. 
  
                                                              End of part 2 
 
PART 3 reports on consolidation experiments with nano-crystalline cellulose and 
further details of the conservation processes already under way. 
 
Chris Egerton  
September 2019 
 
The author has no commercial relationship with any company mentioned herein and any products 
discussed are general suggestions only. Practitioners must satisfy themseves about their suitability for 
specific applications. 
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NOTES 

1 The term ‘woodworm’ is used generally here to denote any kind of insect damage. In UK and Europe 
anobium punctatum (common furniture beetle) and various ‘powder post ‘ beetles are common, but 
other ‘woodworms’ are available worldwide. 
2 RIZLA cigarette papers are an exremely lightweight  and strong source of paper for temporary 
patches, repairs or supports. Paper weights can be as low as 12.5 g /m2 and can be applied with a range 
of adhesives such as protein glues, methyl-cellulose, wheat starch or PVAc’s. Other uses for these 
papers are well known especially in configurations of 3, 5 and 7 units. 
3 Liquid fish glue is available as an unadulterated bottled glue which is usable at normal room 
temperature. No heating or pre-dissolving is required and this allows a long open time when gluing 
components. The glue can be diluted with water for specific applications and is widely used in wooden 
object conservation in museums. https://conservation-resources.co.uk/collections/conservation-
restoration/products/hi-tack-fish-glue  
4 Vacuuming the interior of old instruments yields a fascinating range of materials: general dust, insect 
frass, insect carcasses, carbon particles, fly debris, seeds, stored items, grit, hair, skin cells, fungal 
spores, pollen, rodent droppings, old glue, etc etc. all of which can be tested and identified by 
microscopic examination and other analysis methods. Obviously, one ought not to breathe in these 
substances which might be allergenic or even pathogenic. Brushing and vacuuming with low-suction 
and covering the hose end with a suitable filter cloth to capture material for later inspection or analysis 
is a good practice. 
5 Surface dust and loose particulates can usually be removed by brushing with artists brushes graded in 
size and texture from soft to stiffer according to the fragility of an object. A work station air-extraction 
system would ideally be available, but extraction/ventilation can be improvised or dusting can be 
performed outdoors to avoid distributing allergenic material in the workspace or onto clothing. See 
also note 4 above. 
6 Storage media should be chosen for durability and non-volatility. Digital storage needs to be 
periodically upgraded and content transferred as storage technology changes over time. As an example 
‘Ye Old Floppy Disk’ has become a traditional pub name. 
7 Luthiers, in the UK at least, have not usually been trained or accustomed to detailed written 
documentation techniques. There are no universally accepted standards and those proposed are 
sometimes too complicated for practical routine use. Institutions and private conservation studios 
devise their own working systems which nowadays include digital records with all kinds of information 
about a single object. 
8 ‘PhotoModeler’ is just one software program that has many applications such as in forensic scene 
recording and analysis. https://www.photomodeler.com/ accessed 21 May 2019.  
9 Experience has shown that seemingly unimportant or unoticed features become relevant during later 
conservation work or in future research programs. 
10 Most stringed-instruments with wooden soundboards have struts or support ‘bars’ glued to the 
underside of the main soundboard plate. These add strength and stability and allow the soundboard to 
be made as thin as possible to optimise vibrational behaviour. The bars can be as few as one or two, 
typically arranged singularly and transverse to the soundboard grain, or as many as a dozen or more, 
in an elaborate matrix of long and short bars. 
11 De-ionised water (DIW) is purified water that has had most of any dissolved components removed 
by column filtration. The water is therefore optimised for tasks of dissolving solutes or for cleaning 
processes. Ordinary tap or any ‘natural’ spring water contains a variety of already dissolved substances 
such as chlorine and minerals salts that considerably reduce its effectiveness as a solvent.These are left 
as residues upon evaporation and can potentially contaminate or otherwise interfere with some 
conservation treatments and procedures.   
12 See note 26 
13 Marc Williams ‘An assessment for wooden object consolidation:notes on the 1984 WAG/AIC think-
tank’    1988   American Institute of Conservation: Wooden artifacts Group, postprints. 
http://www.wag-aic.org/1988/mwilliams88.pdf accessed 5 May 2019 
14 Shiori Sato, Eiichi Obataya et al. ‘Vibrational Properties of Compressed Wood and Possibility of 
Using Compressed Wood as a Material for Repairing Cracks in Wooden Musical Instruments’ 
In 2017 conference proceedings  ‘Preservation of Wooden Musical Instruments: Ethics, Practice and 
Assessment’   Musical Instruments Museum, Brussels. 4th annual conference directed by Pascale 
Vandervellen. 
15 Andrew Carruthers ‘Finding the Beauty in Violin Repairs’  in Strings magazine May 2015. 
16 Support materials should be chosen for the strengthening required. Display objects usually need 
minimum strength or even sacrificial support materials. However, working instrument repairs must 

 

https://conservation-resources.co.uk/collections/conservation-restoration/products/hi-tack-fish-glue
https://conservation-resources.co.uk/collections/conservation-restoration/products/hi-tack-fish-glue
https://www.photomodeler.com/
http://www.wag-aic.org/1988/mwilliams88.pdf


 
have sufficient strength and durability to withstand handling and use without compromising acoustic 
function. Luthiers should not be afraid of robust treatments if needed and justified, but minimum 
intervention to suit the circumstance should always be observed. 
17 Cleaning is irreversible. 
18Schellman, Nanke C. ‘Animal Glues: a Review of Their Key Properties Relevant to  Conservation’ 
Reviews in Conservation 8, pp. 55-66.,  IIC. 2007 
19 ibid 
20 ‘Smoke sponges’ ‘eraser sponges’ or ‘chemical sponges’ are specially made synthetic sponges 
designed to capture adhered surface dirt and for example smoke deposits from vulnerable objects. 
They capture dirt (sometimes incorrectly termed ‘molecular trapping’) by brushing them dry over a 
soiled surface.  https://www.preservationequipment.com/catalogue/results.aspx?search=sponges 
accessed 19 Sep 2019.  
21 Laser-cleaning vapourises unwanted surface deposits or contaminants from a variety of substrates 
including sculpture, paintings and bare or varnished wood. The process is highly controllable but 
training and skill is required. 
22 For example D. W. Grattan & R. L. Barclay ‘A Study of Gap-fillers for Wooden 
Objects’, Studies in Conservation, 33:2, 71-86, IIC. Routledge  (1988). Doi:10.1179/sic.1988.33.2.71 
23 Hierarchy of material significance:   
a) primary: external surfaces and original appearance 
b) secondary: material structure and function 
c) tertiary: internal or unseen material substance  
(see note 13 ref.).  
So it may be acceptable to sacrifice internal or unseen portions of an object in order to preserve 
external appearance or to enhance structural or functional integrity of secondary material. For 
example an insect-damaged table leg could be discreetly drilled through to insert a carbon fibre or 
stainless steel reinforcement rod. Some of the unseen internal tertiary material would be lost, but the 
overall improvement in strength and function of secondary material and thus preservation of the 
primary exterior appearance and surfaces justifies the treatment.    
24 Cassutti A., Piasentini F. 'CNC Milling Wood Patches in String Instruments Restoration' In 2017 
conference proceedings  ‘Preservation of Wooden Musical Instruments: Ethics, Practice and 
Assessment’.   Musical Instruments Museum, Brussels. 4th annual conference directed by Pascale 
Vandervellen. pp 97-100. 
25 Fulcher, Kate.  ‘An investigation of the use of cellulose-based materials to gap-fill wooden objects’. 
Studies in Conservation Vol 62, issue 4. pp 210-222. IIC 2017. DOI:10.1080/00393630.2015.1109294 
26 Klucel G TM is a hydroxy propyl cellulose (HPC), a non-ionic cellulose ether, soluble in cold water 
and a range of polar organic solvents. The choice of solvent and concentration dictates the viscosity 
and characteristics of the solution. It forms flexible films when applied as a coating and can be 
combined with various materials to make fillers or modelling media. Klucel G has a wide range of 
applications in conservation such as a deteriorated leather and paper consolidant, as a surface 
stabiliser and reversible adhesive. It is non-toxic and used in foods, medicines and cosmetics. 
Product source: https://www.kremer-pigmente.com/en/mediums-binders-und-glues/water-soluble-
binders/thickeners-und-stabilzing-agents/2117/klucel-g 14 may 2019 
27 Arbocel BC 1000 TM is 100% celluose fibre, bio-sourced, non-toxic and non-hazardous in normal 
use. Arbocel BC 1000 is in the form of a white fibrous powder with processed fibre size of typically 700 
microns long x 20 microns thickness. It has applications in conservation as an inert filler material and 
for example as a poultice mix for removing stains from stone surfaces or frescoes. In this soundboard 
project it is used to make a stiff putty with Klucel G. Manufacturers page 
https://www.jrs.eu/jrs_en/cellulose-fiber/arbocel.php accessed 14 may 2019. 
28 Klucel preparation methods: http://www.conservation-
wiki.com/wiki/BPG_Adhesive_Recipes_and_Tips#Hydroxypropylcellulose_.28Klucel_G.29  
Accessed 18 2 2019. 
29 A solution of Klucel G was made with DIW at 12% w/vol and mixed with Arbocel BC 1000 at about 
30% w/w. A small amount of ochre pigment was added to make the resulting mass a slightly off-white 
colour to reduce need for subsequent colour retouching. The resulting mixture had the texture and feel 
of uncooked shortcrust pastry mix; soft, malleable and easily workable in the hands or with modelling 
tools. 
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Fomrhi Comm. 2118       David van Edwards 
 
Holding logs steady with a glue gun 
 
Following Luke Emmet's clever system for cutting awkward logs by pegging a flat board 
to the log with wooden dowels, in FoMRHIQ 146, Comm 2112 I was trying to think of a 
similar but totally non-destructive way of accurately cutting a valuable log of snakewood. 
I suddenly thought of one of those awful cheap electric hot glue guns that extrude thick 
sticky gunk.  
 

 
 
Years ago I'd bought one for a fiver in Lidl and never used it in anger. I simply placed the 
log on a long piece of rigid insulation board and then extruded masses of glue into the 
lower corner along both sides of its length. 



 
 
It held the very heavy 27.5Kg log steady in exactly the way Luke described and was 
firmly enough adhered to behave as one unit through the bandsaw. As it happened the 
insulation board was surprisingly stiff, it was some kind of high density Celotex style, 
and I've no idea where it appeared from in my garage. But if the log had been more 
irregular I would probably have needed a bit of ply or MDF as Luke had used. It took 
about four sticks of glue but these are very cheap and the result was no waste of the 
extremely valuable snakewood. Plus it was exceedingly easy to do, with no drilling or 
pegging. 
 
The result was that I could cut a very straight line with no wind through its length, which 
made the next cuts much easier and less wastage all round. 
 



 
 



Fomrhi Comm. 2119 Peter Forrester

The Other Citterns,  part 1.

My previous articles were about building the four-course instrument with either 
chromatic or diatonic fretting, its top string tuned to e’, and a string length of 
around 43 - 45 cm. These two articles will outline other citterns for which only a 
small repertoire exists, but may be worth reconstructing. Part 1 will cover 
citterns built from pieces mostly in a similar manner to those already described; 
part 2 will cover carved citterns and their imitations. 

A smaller four-course chromatic instrument with a string length around 35 - 37 
cm and tuned a fourth higher could be used both for playing the English consort 
music at a high pitch and for some of Holborne’s solo music which requires  a 
long left-hand stretch. Playford’s music for gittern needs a similarly-sized 
instrument but with four unison courses tuned a/f a/e a/f , top course at g’ or a’, 
and the little cittern now in the National Music Museum in Vermillion is a 
suitable model with a string length of 34.5 cm, and a drawing available from the 

museum.  One is shown of a similar size to a kit, both hanging on the wall in 
this engraving from his 1666 ‘Musick’s Delight on the Cithren’. By the middle 
of the 17th century both cittern and treble cittern/gittern had lost their octave 
strings. James Talbot at the end of the century lists the cittern’s strings as two 
double courses of iron wire and two of twisted brass. These are clearly shown in 
a detail  from a painting by Edward Collier, ‘Still life with a volume of Wither’s 



“Emblems”, 1696, in Tate Britain. (Though otherwise there are some problems 
with the painting. The cittern has several characteristics of a bowed string 
instrument and seven pegs for the eight strings!)  In Dutch paintings during the 
17th century, octave strings disappear, firstly from the fourth course, then 
followed by the third. This may be due to lower quality in the iron wire 
available, or possibly a change in taste, preferring the robust sound without 
octaves over the silvery sound with them.

Guillaume Morlaye’s fourth book of tablature for the guitar, 1552, also contains 
nine short dances for a diatonic cittern which has the first, as well as the fourth 
fret absent, suggesting an earlier state and supporting Louis Grijp’s assertion 
that frets were added as needed. It seems simpler to rewrite the tablature rather 
than make a special instrument.

For the typical 6 course instrument of Brescia, tuned e’,d’,g,b,f,d, we only have 
Paolo Virchi’s 1574 ‘Primo Libro’ which also includes music for a 7 course 
cittern. The fingered 7th course at G is used in only one piece, and could 
possibly be of gold wire. This is quite valuable music, comparable with 
Holborne and Robinson’s, so merits available instruments, which could also be 
used in consort. The finest suitable models were made by his father Girolamo 
with examples in Oxford, Paris and Vienna, and a drawing is available from the 
Ashmolean museum in Oxford. These are mostly elaborate instruments. Simpler 
examples would be the Paolo Maggini in Vienna, or an extra peg added to the 
Gasparo da Salo cittern in Oxford which has a drawing available (usefully 
including the barring.) Both makers are now known primarily for their violins, 
and their citterns have one-piece backs, lightly arched laterally and 



longitudinally, which suggests the possibility of using the back itself as the 
mould, perhaps combined with a simple outline of the front. The eleven pegs of 
the Gasparo must be for a five course cittern with octaves on its lowest course, 
representing an intermediate step between the four course English cittern and the 
6 course Italian cittern without octaves. It also has a peg-box, whilst most Italian 
citterns have pegs inserted from above into a peg-block or head. Unfortunately 
the fingerboard has been replaced with 18 frets in equal temperament. It would 

have had 19, with the 18th omitted, as other citterns, making the string length 2 
or 3 mm shorter than the present 45.3 cm. Generally Brescian citterns are 
slightly longer than their northern European counterparts at the same pitch, due 
to their lack of octave strings. An exception is one of the Girolamo Virchis in 
Paris, string length 42.5 cm - Paolo’s music contains some longish left-hand 
stretches.

(Another cittern with eleven pegs is the 1602 Abraham Tilman in Berlin. Here 
though, the likely fretting is for four courses, with a low octave added to the first 



course - as is sometimes used today on the saz - and shown in the illustration 
above from Mersenne.)

A citara tiorbata is called for in Pietro Paolo Melii’s Libro Quarto of 1616. It one 
of a consort consisting of three sizes of lute, double harp, bass viol, violin, flute 
and harpsichord. The tablature is headed Citara Tiorbata. Cordatura del Signor 
Paolo Virgo. The 7th course seems to be a G course, fingered as in Virchi’s 
tablature, or possibly an open string tuned to Bb, the 8th is not used, a 9th could 
be at A or F. The body of the instrument must be the same size as the six course 
instruments, with an extended neck to carry the extra courses. No models 
remain. A missing painting by Evaristo Baschenis exists in the form of at least 
seven copies from his studio. Most are in private collections, but one is listed as 

being in the Museo della Basilica, Gandino. The citara tiorbata is seen at the 
back of the picture, partly obscured by other instruments, and perhaps losing 
accuracy due to repeated copying. It also appears in a painting by Evaristo in the 
Accadamia Carrara, Bergamo, but is even more obscured with almost nothing of 
the peg-boxes visible. None of the paintings seem to show the peg ends. This 
may be due to the copyists, but the one remaining ceterone (a subject of part 2) 
has apparently blind peg holes in its lower pegbox and perhaps originally in the 
upper. This would have been a continuation of the peg-head tradition. The bend 
in the back of the neck exists in all the paintings and in several is considerably 
more pronounced than here. Perhaps a tracing or a template was used by a 
copyist for positioning individual instruments and became misplaced, or the 
neck was shortened to tidy the composition. None of the reproductions that I 
have been able to find have been in colour, so parts of the instrument are hidden 
in shadow and are omitted in this outline tracing. The four pegs shown in the 
upper peg-box suggest that double courses are used for the basses, and that this 
particular instrument had ten courses. Given a 45 cm string length for the 
fingered string length, 65 cm should be ample for the basses. 



Thomas Robinson’s ‘New Citharen Lessons’ of 1609 contains in the message to 
the Reader, ...‘withall a third Citharen; (which invention was first begun by an 
Italian in Italy, but altered, and strings augmented by me.) Containing fourteene 

course of strings: most full, sweete and easie,...’
Robinson gives a tuning in tablature on the woodcut, confusingly distinguishing 
between ‘unisons/diapasons/diapasons’ above the cittern, and ‘These seven with 
frets are double strung/al the other single/twisted’ below. His seven quite 
worthwhile compositions for the instrument do not actually make much use of 
the open basses, or even the 7th course, and some of the left-hand stretches 
suggest that large hands would be required if the cittern was based on the usual 
43-45 cm instrument. The tablature of course does not indicate the actual pitches 
used. ( John Ward notes three instances where an ‘f’ is substituted for a ‘c’.) 
Ephraim Segerman suggested a tuning: e”, d”, g’, b’ flat, f’, d’, g, f, e, d, C, B 
flat, A, G. I would prefer a tuning a fifth lower, top string at a’, matching the 
size of  the contemporary treble cittern for which some of Robinson and 
Holborne’s music seems to have been written. String lengths of 35-36 cm and 
55-56 cm should fit.

Sixt Kargel & Johan Domenico Lais’s ‘Toppel Cythar’ of 1575 has a total of 63 
pieces in Italian tablature. The cittern and its tuning are unlike any others, and 
there seem to be none in contemporary paintings. The tuning is ‘toppel’ - double 
- consisting of three quarters of each of two citterns - e’, d’, g(+g’?) and d(+d’?), 
g + G, b + B. The instrument is ‘Lautengemasse’  in that uniquely the top course 
is single, there is no cut-away to the neck apparent on the title page, and the 
little shown of the body has a lute-like outline. Like the first course, the octave 
strings are single, so that the usual cittern’s doubled strings must be replaced by 
harpsichord-like loops, and perhaps a fixed bridge like a lute or orpharion. Its 
cittern character remains, presumably, in its wire stringing, the raised 
fingerboard and nineteen frets.



The only relevant paintings date from the following century. An ‘Allegory of 
Hearing’ by Jan van Kessel, private collection, shows part of a cittern with a lute 
outline and bridge. A painting by Cornelis Bega, 1662,  Staatliche Museen 
Preusscher Kulterbesitz, Berlin, detail, has two views of a lute-like cittern - the 
one in the background showing the cut-away neck. Bega was from a rich family 
in Haarlem, which enabled him to spend time travelling in Switzerland and 
Germany where he may have seen the instrument depicted. It seems to be  

developed from that of Kargel and Lais. The back appears flatter than a lute or 



mandolin back, and comparatively lower towards the end clasp. It should be a 
reasonably accurate depiction judging by comparison with Bega’s painting of a 
usual 9 string Dutch cittern in ‘Cittern Player (Allegory of Hearing)’, the 
Gemeentemuseum, The Hague, Music Department. Reconstruction of the earlier 
instrument should be straightforward. perhaps using lute-like unisons on the 3rd 
and 4th courses, octaves on the lowest, with a string length of 43 - 45 cm. The 
tablature has been published by Minkoff, and may be still available.

Praetorius’ Dominici cittern may not have existed, and been a hearsay conflation
of ceterone and orpharion, although another guitar outline is shown in Jan 
Massijs ‘Music-making Company’ or ‘The Joyful Reunion’ in Stockholm 
National Museum. The latter seems to be an incorrectly painted constructional 
variant of the usual cittern. No music exists - or other mentions - for Praetorius’ 
Dominici cittern.



FoMRHI Comm. 2120   Jeremy Montagu 
 
Of Haka oboes (Comm 2099) and castanets (Comms 2094 and 2102) 
 
I have only just received FoMRHIQ 142 (and others), and two things have caught my eye and might 
perhaps be worth a comment. 
 
One is in Jan Bouterse’s Comm 2092, the Supplement on baroque oboes, where he illustrates a 
number of oboes. He shows photos of a short oboe by Richard Haka, an instrument with a distinctly 
wide body than his normal oboes, and with wider fingerholes. Jan illustrates the top of the upper 
joint and remarks on the cup-shaped top. To my eye, this cup is exactly that of a baroque trumpet 
mouthpiece cup. Is it possible that such an instrument might have had a double life? That it might 
have been blown trumpet-wise as well as oboe-wise? Or even just as a trumpet? We know that a 
few gerade zink (straight cornetts) were sometimes played with a double reed (see John Henry van 
der Meer’s Nürnberg Catalogue for these). Might these short oboes, in the days when the cornett 
was dying out, have been a substitute for them? 
 
I was going to comment on Laia Paleo and Chris’s Comm in the same Q (Comms 2094, 2102), but 
Chris has made exactly the same points as I would have done. But what I wonder is when did the 
hollowed form of the modern of castanets, and the larger Eivissan castanyoles, arise? At what stage 
did people become dissatisfied with the clack of the flat clappers and demand the more resonant 
form of the hollowed body, with the added possibilities of one pair being a higher (or lower) pitch 
than the other? Can Laia  or Chris (or anyone else) provide any datable later illustrations that will 
show the development of the chestnut form? 
 
And further to the note about what I, and others of us, were doing in Comm. 2116 in FoMRHIQ 
146, there’s another fully illustrated book now available in all formats on my website 
(www.jeremymontagu.co.uk) on Shawms around the World as well as some other posts (a large 
batch on string instruments in the Tutti series) with more to come, including a shortish book on 
Trumps (or Jews Harps). 

http://www.jeremymontagu.co.uk/


FoMRHI Comm. 2121 Jeremy Montagu 
 
The Fakery of Early Music 

 
I was going to call this The Perils of Inauthenticity, but then I remembered that Authenticity is now 
regarded as a dirty word in Early Music, and therefore Inauthenticity must be an even dirtier word. 
Nowadays we realise that there is no way that we can be authentic; we are people of the twenty-first 
century, we have a modern mind-set, we have modern ears, modern social customs, modern lives. 
We can never hear music in earlier ways, and even though we may pretend to try to play it in earlier 
ways, we must admit that the ways in which we do so are only imaginary imitations. In other words, 
we are faking it. 
 Another article on this site discusses our fakery of reconstructing the instruments; in this article 
I want to discuss our fakery in playing it. This is the more blatant of the two, for in many ways we 
are, quite deliberately, departing from the ways in which the music was performed in its own time, 
and we know it. 
 There a few factors in this respect that are beyond our control. We do not have some of the 
objects that make the sounds. Strings, for example; we are still experimenting with materials and 
manufacture, though we do seem to be getting closer. Reeds for reed instruments are simply not 
available in the quality of earlier times, partly due to climatic and environmental changes, and 
partly due to the modern economics of the trade, including over-hasty seasoning. And almost all our 
musicians were initially taught to play modern instruments with modern techniques and therefore 
have had to forget much of what they were taught and try to relearn how to play and sing. 
 Singing is one of the most contentious issues. Vibrato or not? All singers today are taught a 
constant vibrato, either a temporal one – Janet Baker for example who bleats like a sheep on one 
pitch, or a pitched one – Maria Callas for example who wobbled up and down like a jelly. All the 
evidence that we have suggests that neither of these techniques existed in earlier times, even into 
the memories of the phonograph. Less than a century ago, singers were still being taught that 
vibrato was an ornament and that, when it was used, it was to be variable in intensity according to 
context, but today it is constant and unvarying, even with many of our early music performers. 
 Then there is the music. Should they sing the notes as they were printed or should they 
ornament the da capos and many other repetitive passages? And if so by how much should they do 
it? Many operatic arias were written to allow the singer to show off their virtuosity with ornamental 
passage-work, many even have a 6/4 chord in the accompaniment to suggest the intervention of a 
cadenza (Handel’s ‘Largo’ is a case in point). We do quite often hear a little ornamentation these 
days, but we are told that audiences would not like to hear today as much as we know was common 
practice then. How do these people know? The audiences have never had the chance to find out 
whether they would like it or not.  
 This question of ornamentation arises for instrumentalists also. Once upon a time, in the early 
1950s when I was still a beginner, I conducted a Vivaldi non-solo string concerto. The slow 
movement was a stately progression of chords, rather lovely, but in performance, far too late to do 
anything about it, I realised that this was an accompaniment, an accompaniment to something that 
wasn’t there. We weren’t trained to do anything about such things in those days; they didn’t teach 
jazz then in our strait-laced schools of music. A very obvious case in point is Brandenburg 3. The 



style in those mid-twentieth century days was to play, very solemnly, those two chords, and then to 
dash into the Finale, omitting a whole short, improvised slow movement. 
 We have evidence of how Mozart ornamented his solo parts – Hummel, I think it was, who 
wrote a lot of it down. Some of Telemann’s and Corelli’s Sonatas were actually published in print 
and are available today, with the solo line printed both as written and with the same line printed 
again as it was played – we never hear anything like that today, but why on earth not? Couperin and 
many others wrote down how the agréements should be played in their music. The evidence of how 
music was and should be played is there, staring us in the face.  
 And then there is what one might call the small ornamentation, the shakes and graces that any 
musician of the time would automatically insert. We do hear many of them today but still nothing 
like as many as there would, and should have been. And stile francese? When, where, and how 
much, and whatever do we do about ‘The Trumpet Shall Sound’? Handel wrote the dots in but 
stopped bothering after a time – do we go on dotting or not? Not that the dots necessarily mean a 
literal three-to-one or even four-to-one rhythm – swing it gently was good advice I received in my 
younger days for much of it, though some should obviously be tighter. I believed then and  still 
believe now that when a composer gave the title of a movement in French, he expected it to be 
played in French. Why else did he write Menuet rather than Menuetto or Minuet? Because that was 
how he expected it to be played. Even more so he expected it when he gave it such a descriptive 
name as Badinerie or Réjouissance. 
 And what about repeats? We do often hear the exposition repeated but less often the 
development; perhaps performers feel that when the composer came to finish a movement they 
ought to let it finish rather than repeating it. And what about Minuet/Scherzo and Trios? As soon as 
we get into the school orchestra we are taught not to make the repeats in the Minuet/Scherzo da 
capo. And yet there is ample evidence that in the eighteenth and early nineteenth centuries they did 
make the repeats in the da capo. Will our players ever do that for us? I can think of a few places 
where our modern players will say ‘Please God, no’ in some tricky patches which might be difficult 
to bring off successfully every time, and how about the cases with multiple trios – da capo repeated, 
da capo repeated, da capo repeated (Brandenburg 1 for example), but then just think of the 
opportunities for improvisation and ornamentation, doing it differently each time. It could be 
fascinating. 
 But let us turn to playing techniques. 
 Here we have some obvious fakeries, the most obvious of which is the fingerhole trumpet, 
something that pretends to be Baroque but never existed until today. Yes, there were some post-
horns that had a single hole, but they were not trumpets, and there is one experimental harmonic 
trumpet in the Royal Collection that Eric Halfpenny described in Galpin Society Journal XIII.  We 
do now have some trumpeters who can bend the notes of the true Baroque and Classical trumpet 
into tune but we are seldom allowed to hear them just in case there is one duff note in a 
performance, so accustomed are we today at the perfection that we hear on recordings. Performers 
have told me that the director would not allow them to play a real trumpet, and some performers of 
course have not developed the proper techniques, or the proper mouthpieces that would allow them 
to bend the notes, and therefore rely on these fake trumpets as a prop for their lack of skill. 
 What about fiddles gripped under the chin? Yes some tutors show that grip, but others don’t. 
Supporting the fiddle under the chin frees the left hand to shift position, whereas holding the fiddle 
on the shoulder or chest means that the weight of the fiddle has to be supported by the left hand and 



that makes shifting position a very different operation. Even on old recordings we can hear a 
portamento that must have existed far more frequently as a constant in earlier times, whereas today 
players are brought up to the idea of the clean shift. 
 Quantz recommended using the corps de rechange on the flute for different movements, a 
longer one for brisk and usually louder movements and a shorter one for leisurely and quieter 
movements to compensate for blowing harder and therefore sharper in pitch and softer and therefore 
lower in pitch. But our directors today don’t like longer pauses between movements to allow for the 
change, and they often resent the fact that the horns have to take time to change crooks, and 
sometimes trumpets too, and timpani have to retune.  
 And what about tempo? Did they really play as fast as we so often hear today? Was the minuet 
more like a scherzo or was it nearer to dance speed? I remember the old days when Harry Newstone 
and the Haydn Orchestra played them nearer dance speed and how effective they sounded that way. 
And not just the minuets, so much music is played much faster then it used to be.  
 And when they play fast, what should the double basses do? We often hear the most awful 
scramble today, but in earlier times the bass players did the sensible thing and simplified the parts. 
Look at the way that Beethoven separated the basses from the cellos – he was one of the first to do 
that. He avoided a lot of the scramble and I’d be willing to bet that Haydn’s and Mozart’s players 
did so, too. 
 I know that playing techniques have improved enormously in modern times so that players 
today can race through the music, but I believe we should put our minds back into earlier times as 
we do with our instruments. As I’ve said above, we may not be able to hear the music with earlier 
ears but we can, and we should, play it in earlier ways, and then perhaps our audiences could hear it 
as something like it was in the earlier days.  
 Our modern performances are full of all such fakery and as a result they are pale shadows of 
original performances. We have ample evidence of how music was played then, so why don’t we do 
it?  
 



FoMRHI Comm. 2122  Jeremy Montagu 
 
The Dangers of Mediaeval Iconography 
 
Most of what we know about the mediaeval musical instruments comes from the iconography of the 
period. There are texts that name instruments, there are even some descriptive texts, and even fewer 
texts with illustrations, but the bulk of our information is iconographical. However, iconography 
can be a dangerous tool, especially in the early Mediaeval period. The early iconography, most of 
which dates from the ninth century onwards, tells us much about the history of instruments, for 
example with the organ, from the hydraulis of the Utrecht Psalter through the gradual development 
of the pneumatic organ. Another example is the fiddle and its bow, appearing in Byzantium and, less 
recognisably, in Mozarabic Spain, and thus revealing its route into Europe. But almost everything in 
this period, up to about the eleventh century, is very sketchy and some of it, especially the 
Mozarabic manuscripts, looks to be improbable. 
 Much is dangerous, too, because a great deal of the early iconography that we have is liturgical. 
What we see is King David with his musicians, Nebuchadrezza’s band in Daniel, illustrations of the 
Psalms, and a few other biblical events. Yes, we see the instruments of each artists’s own period (we 
can ignore the imaginative efforts of Pseudo-Jerome, none of which bears the slightest resemblance 
to anything of biblical times), and these may be useful, but we see them grouped according to 
biblical texts, which are unlikely to bear any resemblance to any use in the Middle Ages. We see 
David’s musicians playing loud and soft (haut et bas) together, and we have good literary evidence 
that this didn’t happen in the Mediaeval period. We see the instruments in Psalms, especially ps. 
150, again haut et bas together, and the same literary evidence applies. We see David taking the Ark 
to Zion, and we have little evidence that such large groups of players ever played together in the 
Middle Ages. We also have many secular scenes showing multiple groups, often illustrating 
imaginary stories such as the Romance of Alexander. Almost all such iconography can mislead us 
into the way that music was actually played in the Middle Ages.  
 Another problem is the common use in this period of copy books that were passed from hand to 
hand for artists to reproduce, and many of these were not very accurate. Many of the iconographers 
had only a limited knowledge of the instruments they were portraying. And because the copy books 
were passed from one iconographer to another we can be misled by what was played in different 
places, and probably also at different periods.  
 One of our major problems is that many of the images were small, or were made in intractable 
materials such as stone, and therefore could show only limited details. Even when details are 
apparent, we can see only one side of an instrument, and – and to this we shall return below – we 
can never see the inside of any instrument. 
 Therefore we need to be somewhat sceptical about what we see. 
 Even when we do see what appear to be realistic portrayals, accompanied by confirmation from 
other very similar portrayals, we are, as Laurence Libin has pointed out at Professor Margaret 
Bent’s recent seminar at All Souls College in Oxford, very far from being able to make realistic 
reconstructions of any of the instruments. We can know nothing whatsoever from the iconography, 
of any realistic constructional details. What was the wood or other materials? How thick was it? 
Was it seasoned? Were bodies monoxyle or box-made? Did string instruments have sound-posts? 
Were bellies barred underneath? What shape or diameter were woodwind bores? Were fingerholes 



undercut? What species of animal did skins come from? How were they secured and tensioned? 
Were strings of gut or of what other materials? What sort of twist were they? And there are many, 
many other such questions. Even what size were the instruments and can we trust comparison with 
the player’s body size or the inter-ocular width? What size is an angel? How many could dance on 
the head of a pin? Any reconstruction can be based only on guess-work and the modern maker’s 
experience of the fundamentals of how one makes instruments.  
 Even if we try to reconstruct them, what do we know about how to play them? Lutes, yes, to a 
great extent, partly because we have instruction books, for the lute had a long life, from the 
thirteenth century into the eighteenth, and they are still played in the Near East and North Africa. 
But others are more problematic. Were other plucked instruments and the bowed instruments 
fingered on to the neck? Some we see had a fingerboard, but others had not. Were the string pressed 
to the bare neck? Were they stopped lightly by the finger on the string? Were they stopped by the 
fingernails on the side of the string? Did players ever shift position on the neck? We cannot know. 
Were plectra soft or hard? Many look like slips of wood or other materials, though many were 
obviously quills, which can be more flexible.  
 Woodwinds produce many problems. We know how we would play them, but did they play 
them in the same ways? We have surviving instruments right back to the Neolithic period, 
thousands of years ago, for bone instruments will survive burial in the earth, where wood and reed 
will not, and people today will confidently tell us their scales and pitches. But peoples around the 
world use all sorts of different fingering systems, different from those we use today. Did they lift 
their fingers, one by one from the lowest hole like we do? Some don’t, some lift fingers in pairs. 
Did they cross-finger? Did they half-hole? Did they vary their breath-pressure? Did the instruments 
in the mediaeval iconography have undercut fingerholes? For that matter, what sort of scales did 
they have? Heptatonic? Pentatonic? Modal? 
 And for trumpets. We see them realistically from the thirteenth century onwards. They look 
identical to those still used in Nigeria and Ghana today – there they just play a couple of notes right 
at the bottom of the range. What did the mediaeval players play? The same as in West Africa? Or 
did they fanfare? Or did they just blow wild flourishes at the top of the range as in Tribal India or 
China? Or did they blow like a Boy Scout bugler? Were those whom we see with one hand on the 
mouthpiece and one lower down blowing draw-trumpets? Many of us believe they were, but some 
of us believe they weren’t. 
 We know how pipe and tabor players played because they are still played today in southern 
Europe, but how did they play a pair of nakers? Two pitches? And if so, how did that match the 
music that survives – very little of that matches any tonic and dominant patterns, for example. Or 
were there two tone qualities, one bright and one dull? And if neither, why were there two drums? 
 And then voices. Some readers will remember the way we sang in Musica Reservata, a hard 
Balkan- or folk-like sound. Did they sing like that in the Middle Ages or did they sing like the 
Anglican church hoot? Or, like we did, did they use both styles? Or neither? And if so, what styles 
or how did they sing? 
 And what did they play or sing? There is little point in discussing instruments of the earlier 
period for which no non-texted music survives, unless we believe that instrumental music, other 
than the organ, was played to accompany chant in church services. This is controversial. There were 
so many repeated prohibitions of using instrumental music in church services that on the one hand 
we can say there wasn’t any, and on the other hand we can say that why would they keep on 



forbidding it if it did not happen. One thing that we can say is that all the known music that we have 
was written specifically for voices up until around the thirteenth century, when we begin to have 
some music that does not have words written within it, so this period might be where to start.  
 And the best place to begin is with the Cantigas de Santa Maria, for it is there that we see the 
instruments of three communities, the Arabic and the Berber, the Castilian, and the Jewish. It is 
there, too, that we see a whole series of new instruments coming into Spain, and spreading rapidly 
and widely across Europe. We see the long trumpet, more credibly than the improbably splayed 
instrument of the Mozarabic iconography. We see the lute. We see the rebab which became the 
rebec We see bagpipes, some more likely than others. We see credible fiddles unlike the Mozarabic 
spades, with more realistic bows than the Mozarabic semicircles. We see other plucked instruments, 
including those that became guitars and vihuelas. We see pipe and tabor. We see the symphony. We 
see the transverse flute. We see reed-blown woodwind. We see horns. We see a carillon. We see the 
portative organ. We see psalteries of a variety of shapes. We see clappers, precursors of  the 
castanets. We see chime bells. We see harps. And most of these we have never seen before they 
appeared in this manuscript of the last quarter of the thirteenth century. There are in fact three 
manuscripts of the Cantigas. One I do not know; another (T.j.1) has fewer illustrations but includes 
instruments from Outre-Mer, the Levant, in Lovillo’s facsimile; and the third (j.b.2) has all those 
and many others noted above, in Higinio Anglés’s execrably printed facsimile. And there are many, 
but I think not all, of the illustrations available on the web. 
 Thereafter illustrations proliferate throughout Europe, church manuscripts: bibles, prayer books, 
and psalters; astrological treatises; poetic romances; paintings and carvings in churches and houses. 
We even see some illustrations of playing technique, like the thumb under the lowest string of the 
fiddle and citole in Lincoln’s Angel Choir, obviously plucking the string upwards in a rhythmic 
drone. But never, ever, do we see the details of construction technique. We have to guess. We have 
to use our own knowledge of how to make instruments today, as I did when I first made my 
reconstructions of mediaeval percussion instruments.  
 I know how drums are made. I knew that if there were to be a snare there had to be a snare bed 
under the skin; otherwise the snare will stand proud of the skin and will not sound. I knew that 
drum-heads must be tensioned if they are to sound. I knew that if there were no counter-hoops (and 
no illustration ever shows one), the head had to be tensioned through the flesh-hoop. And so I faked 
up my drums. And I knew that dance music had to be rhythmically accompanied and that dancers 
had to know, from the rhythm, which foot went with which beat of the music – Thoinot Arbeau 
teaches us that. And so I faked the music, too, for no percussion music survives until Arbeau’s.  
 And this is the result of all our work in reconstructing early musical instruments.  
 We fake them. 
 



FoMRHI Comm. 2123  Jeremy Montagu 
 

Can You Reproduce an Instrument? 
 
 

Briefly, the answer is No. Or anyway, Not exactly. 
 There are several reasons for this. One is that the original is old and that its dimensions have 
been distorted by time and perhaps also by past usage (wear and tear, as one might say). The bore, 
the internal dimensions, which are the ones that really matter to the sound, will almost certainly 
have gone oval rather than circular due to the natural movement of the wood undergoing climatic 
stresses over the years.  
 Then players will have been at it, altering the tuning subtly by undercutting fingerholes and 
other such minor, but important, alterations. 
 Most importantly is that wood is a living substance; it moves all the time with variations of 
humidity and temperature, so that a measurement taken today will differ, if only slightly, from one 
taken yesterday, last week, or last year. 
 You can measure metal, which is comparatively inert and will only move by microns within any 
normal ambient temperature, to a thousandth of an inch – engineers habitually talk of ‘a thou’ or 
nowadays of even finer units, but you can’t do that with wood. If you can work to half a millimetre 
you’re very lucky indeed. 
 And if you are measuring a metal instrument, you’ll be lucky if you can do any more than 
measure the outside; since almost all are  bent, curved, or coiled, you’re unlikely to be able to get 
any precise indication of the dimensions of the inside, and the odd blob of solder or any other 
variation in the inside of the bore will make a great deal of difference to the behaviour of the air 
column. All brass players know that the presence of even a slight dent in the tubing can make all the 
difference to the tuning of one or more notes. All brass players, too, know that different metals 
make different sounds. There’s no point in making a copy of a yellow brass instrument in gold brass 
and expecting it to make the same sound, nor in silver-plating it. We all know how much difference 
lacquering an instrument makes. 
 And even more seriously, returning to wood, wood is a natural material, growing in a tree. 
Where it grew, what the climate was while it was still growing, the chemicals in the ground and in 
the air, whether it was north-facing or south-facing, etc, all make a difference. And then, once cut 
down, it’ll depend on how it was seasoned and for how long. How can you ever get another piece of 
identical wood? Even if you could go back to the forest it came from, you’d never find a tree 
growing today in the same conditions that the original tree grew in a few hundred years ago. And 
that’s if you can even get the same species of tree! You won’t be able get pernambuco today if 
you’re a bow-maker; you won’t be able to get any of the dalbergias, rosewood, African black, and 
many others if you’re a woodwind maker; they’re all on the CITES lists. And you won’t find 
boxwood in the dimensions that Stanesby got. There’s a lot of good fruitwoods around (too many 
orchards have been ploughed up) and they’ll turn well but they won’t sound the same as box. 
 If you’re looking at reed instruments, you can’t even get the same sort of cane to make the 
reeds. It’s cut younger today, seasoned more briefly, and anyway, as with wood, the atmosphere has 
changed so that the constituency of the cane has changed. So even when you’ve finished your oboe, 



clarinet, bagpipe, or bassoon, the characteristics of the reed that initiates the sound will be different 
from that of any earlier reed. 
   When I was at the Bate Collection we published a great many measured drawings of our 
instruments so as to give instrument makers the best opportunity to try to make reproductions. 
Arnold Myers did the same at the Edinburgh collection (EUCHMI), and so did others. Quite a few 
of the people who’d bought Bate plans brought their instruments back to compare them with the 
originals. Not one, not a single one, sounded the same as the original when they were played side by 
side.  
 There’s a number of reasons for this. One of course is age, even allowing for the fact that any 
new instruments needs playing in to reach its real sound quality and response. Another of course is 
shape; if the original bore had gone oval (and almost all had), some guesswork, not just averages 
between maximum and minimum diameters, is involved in compensating for this. Length is also a 
variable, though that’s usually slight, more influential is shrinkage of tenons and sockets, whichcan 
lead to slight variations in the bore. But also there is micro-measurements. Yes, one can measure 
wood to some extent but few drawings are absolutely exact (3D machines are making a difference 
here nowadays, and I’m speaking of times before 1995 when I retired). But when we looked very 
closely at a Bressan treble recorder copy that had come very close in sound, we could see just a hair 
difference here and another there – it was not possible to make so exact a copy to avoid such micro-
variables (and bear in mind, too, all the caveats about measuring wood above). 
 And then comes the most serious problems. Yes, that Bressan copy was at the same pitch as the 
original, around A at 409Hz. Now how much use is that? Who is playing at A 409? Ok for a 
recorder maybe, which just going to play with strings who can tune to it. But no use for an oboe, 
flute, or clarinet that’s going to play in an orchestra, the Galpin oboe for example which does look 
like Bressan’s work (it has no mark) and which is probably at that same pitch, though this can 
depend on the reed. So, many reproductions get extended or shortened to match some of the 
common pitch standards used today, and here calculations plus some guesswork are involved, and 
the result is also slight tonal changes. So your reproduction is not an exact copy, it’s a variant of the 
original and it’s never going to sound the same as the original. 
 So far I’ve only discussed woodwind, with a slight reference to brass. With the brass, we can 
seldom see inside the tubing, not even trumpets and trombones with their long straight sections. All 
that makers can do, and some of them produce very good instruments, is to reproduce, as nearly as 
possible, what Haas, Raoux, and others did in their workshops, and as I’ve found, no original Raoux 
horns that I’ve blown, have responded in exactly the same way as each other, so the best modern 
examples have also varied in similar ways, but close enough to count as variable reproductions. 
Instruments like that, using such dimensions as are available, using as nearly as we can analyse 
them the same sorts of metals, and working in the ways that those makers worked, those we could 
call generics; they are generically the same sorts of instruments as those made by those early 
makers. 
 Bowed and plucked strings are impossible to copy. You can measure a Strad till you’re blue in 
the face, but you can never get the spruce and the maple woods that he used, so there’s no point in 
making the little variation in thickness here and the other slight variation there because he did that 
to adjust that piece of wood and you haven’t got the same piece of wood that he had. All you can do 
is make the best fiddle that you can. Same with guitars and lutes, and they have even more problems 
because of the bars under the soundboards – they are there for a reason to adjust that soundboard, 



and so are their lengths, positions, and thicknesses, and you’ve not got that same soundboard that he 
had. Besides, you can’t get the same strings today as they had then, and I’ve never yet seen a 
reproduction or ‘put-back’ fiddle with the same shape of bridge as those we see in the Vanitas and 
other paintings. All these things make a difference (and don’t start on varnishes). Again, what you 
can do is make generics and if you’re as good a maker as Strad was, maybe you’ll make as good a 
fiddle as he did. 
 Keyboards are even worse off. Very few of the materials involved are available today. Very few 
are in original condition, anyway, so we can’t make a drawing of it as it was originally, only as it is 
today. And if they were in original condition, it’s not often that you can get inside the thing to see 
exactly what goes on under the soundboard and between it and the bottom boards. Again, all you 
can do is work the same way as the original makers did and hope for the best. But nobody does 
today. 
 Most customers today expect really well finished instruments. Did the customers then? The 
evidence does not seem support that. Did Blanchet or Stein have a ten-year waiting list? It looks as 
though they slung the instruments together as fast as they could, not quite like Fords on the 
production line in Detroit but not far off. They were not making Rolls Royces, or not often, but they 
were making harpsichords and pianos for the general customers, and many originals look like it. 
Tielke in Hamburg was making mostly Rolls Royces, but many of his colleagues down the road 
were batting out their lutes and citterns quick and easy. Same with ‘ud makers in Morocco, they are 
churning out their lutes as fast as they can, and they always have, because they only eat when they 
sell one. 
 And this applies to the woodwinds as well. We can be sure that most of them made instruments 
in batches, a row of head joints, reset the lathe, and then a row of upper bodies and so on. That’s 
why a Monzani flute of mine has keys with three different date letters on them (Monzani usually 
put his keys through the Assay Office so that they have hallmarks on them); he simply put his hand 
into each box of keys and pulled out the first F key or C key that came up. Of course there were 
exceptions; Richters produced some Rolls Royce quality with beautiful rose-engine lathe work in 
ivory, but he also produced some Fords – we have one of each in the Bate. There are always upper-
class customers for all instruments, but there are also professional musicians and ordinary amateurs 
who just want a good working instrument. 
 Some of our modern makers need to bear this in mind and put themselves, in their imagination, 
into the workshops of the original makers. Then, if they’ve compared a number of instruments or 
drawings from the same maker that they’re trying to copy, instead of trying to produce impossible 
one-off reproductions, they can produce the generic Stanesbys, Monzanis or Denners like those that 
those makers produced, and with luck and if they’re as good craftsmen as the original makers were, 
their instruments will sound near enough, but never exactly like the originals may have sounded 
when they were new. 
 Post Script: Never, ever put an original maker’s name on your instrument. It’s against the law 
and you can go to jail. I once saw a ‘reproduction keyboard’ exhibition and there were pianos with a 
Walters nameplate on them. I tried to explain to the maker what could happen to those in a hundred 
years, but he seemed not to understand. So I told him that these were forgeries and that producing 
forgeries was a criminal offence. It’s a criminal offence even if the label (like a fiddle of mine) says 
Antonio Stradivarius fecit; made in Czechoslovakia. 
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