FoMRHI Comm. 2001                                                                                       John Downing
Lute Metrology and the 'Venetian Inch' – All Fingers and Thumbs?  Part 1. 
Some Further Thoughts and Observations following Comm. 1952.

The dimensions of Arabic and Persian ouds of the medieval period were expressed in finger units (see Comms. 1935, 1936 and 1990).
Roman measures – influenced by the ancient metrical standards of the Middle Eastern regions – were standardised throughout the Roman Empire by 29 B.C. The Roman foot (or pes) was equivalent to 296 mm ± 0.5 mm and was divided either into 16 fingers (digits) or 12 inches (unctia). So a finger unit was equivalent to 18.5 mm and an inch 24.6 mm. - the ratio of finger unit to inch being 3:4.
Historically the known ancient values for finger units – surviving in standard measuring rods - ranged from an equivalent 18.5 mm (Egyptian) to 22.8 mm (Persian). The equivalent value of inch dimensions, based upon the Roman standard, would therefore range from about 24.6 mm to about 30.4 mm.

A finger unit is the width of an index finger measured at a reference point just below the fingernail – an anthropometric dimension that obviously varies somewhat dependant upon the physique of an individual (see Comm.1990). Likewise an inch is the width of a thumb measured at a point just below the fingernail (Note 1). An inch in many European languages also means a 'thumb' – for example 'pouce' (French), pollice (Italian), pulgada/pulgar (Spanish), polegada/polegar (Portugese), tum/tumme (Swedish), duim (Dutch), palec (Czec) etc.

After the fall of the Roman Empire, matters in Europe fell into relative chaos with every country, province, city, town or even village establishing its own variant of the old Roman standards - the inch measure being adopted for commerce with the finger unit continuing to be employed by artists, artisans, architects and the like.  

It is unfortunate that Robert Lundberg author of ' Historical Lute Construction' (Note 2) died before completion of his work that inevitably resulted in some 'loose ends' being left unresolved prior to publication. In the preface to the book, Jonathon Peterson – who worked alongside Lundberg during the course of its preparation – discusses some of the outstanding issues including the question of the 'Venetian Inch' – a unit of measurement deduced by Lundberg by comparing the dimensions of lutes given by Praetorius in Brunswick inches (Note 3) with the measured string lengths of five surviving lutes made by 16th C. luthiers of the Venetian Republic (Note 4). Lundberg speculated that this unit of measure was a standard used by the Venetian luthiers.
Peterson notes that Lundberg defines the value of a Venetian inch (V") as equivalent to about 27.4 mm although the observed variation of this value (within a range of just over 1 mm) is attributed to manufacturing tolerances – luthiers, it is claimed, working practically within a few tenths of a millimeter. Anyway, in the apparent absence of surviving standard rulers graduated in 'Venetian inches' the conclusion drawn was that after several centuries it would now be impossible to confirm the exact metrical equivalent of a 'Venetian inch'.
The quoted value of 27.4 mm for a V" would appear to be in error – it should be 28.4 mm? Lundberg gives the string lengths of the five lutes, chosen as examples, in both metric units and 'Venetian inches' from which the equivalent value of the inch may be determined as follows:

Lute A, string length 400mm = 15.5 V" so a Venetian inch is 28.39 mm

Lute B, string length 584 mm = 20.5 V" so a Venetian inch is 28.49 mm

Lute C, string length 665 mm = 23.5 V" so a Venetian inch is 28.30 mm

Lute D, string length 781 mm = 27.5 V" so a Venetian inch is 28.40 mm

Lute E, string length 937 mm = 33.0 V" so a Venetian inch is 28.39 mm 
So the average value of a 'Venetian inch' is 28.4 mm ± 0.1 mm equating in turn to a 'Venetian finger' of 21.3 mm (if we might call it that) based upon a 3:4 ratio. 

Following is an image of a scale for converting between different mid 19th C prevailing standards for an inch - in the Museum of the History of Science, Oxford (image attributed to ChrisO posted in Wikimedia Commons). The conversions are approximate but give an appreciation of the degree of variation between the standards even as late as the 19th C.
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The scales shown are as follows:

Hamburg – inch (23.2 mm) divided into 8 parts.
Austrian – inch (25.8 mm) divided into 8 parts.

Itallian – inch (28.3 mm) divided into 8 parts.

Bremen – inch (23.7 mm) divided into 10 parts.

Swedish – inch (24.3) divided into 12 parts.

Turkish – inch (31.3 mm) divided into 12 parts.

Bavarian – inch (24.0 mm) divided into 12 parts.

Spanish – inch (23.0 mm) divided into 12 parts.

Portugese – inch (27.0 mm) divided into 12 parts.

Moscow – inch (27.7 mm) divided into 12 parts.

Russian - Vershok (44.1 mm) divided into 8 parts.

Amsterdam – inch (23.5 mm) divided into 12 parts.

Rhynland – inch (26.1 mm) divided into 12 parts.

French – inch (27.0 mm) divided into 12 parts.

French Metre – centimetres divided into millimetres.
English – inch (25.3 mm) divided into 32 parts.

The average value for an inch (ignoring the Russian 'Vershok) is then about 25.7 mm with a finger equivalent of 19.3 mm. – as it happens, about the same value as the actual measured widths of forefinger and thumb of males of average build 
It can be seen that the inch 'Itallian' on the above scale is equivalent to about 28.3 mm compared to 28.4 mm for Lundberg's 'Venetian inch'. So is the 19th C 'Itallian' inch the very same standard measure used by the Venetian luthiers four centuries earlier? Hard to say at present but it would seem to be one possibility.
Alternatively, it is perhaps just as likely that a Venetian luthier would not only have created the proportional geometry of a lute armed with only a straightedge and dividers – but used units of measure, be they fingers or inches, taken not from a 'man made' ruler but by simply and conveniently setting the points of his dividers across the width of his forefinger or thumb. This being the case one would expect there to be some variation in size between lutes of identical geometry made by different luthiers that might not be accounted for by manufacturing tolerance variations alone.
The string length ratios of the five lute examples above should agree with Pythagorean proportions and there is a close but not exact agreement – again suggesting some variation in the unit of measure used by the various luthiers. The actual string length ratios are as follows:

A/B = 440/584 = 0.753 (should be 0.750) – 3:4 ratio
B/D = 584/781 = 0.748 (should be 0.750) – 3:4 ratio
C/E = 665/937 = 0.710 (should be 0.750) – 3:4 ratio
A/E = 440/937 = 0.470 (should be 0.500) – 1:2 ratio
A/C = 440/665 = 0.662 (should be 0.667) – 2:3 ratio
By the late 16th C and beyond, lute string length was no longer necessarily related directly to overall lute geometry there being a trend towards increasing the number of frets on the fingerboard from seven at the start of the century to ten or more during the 17th C.
Early writings on Arabic and Persian ouds reference proportions of the instrument geometry (including string length) to sound board width and so it must have once been for the European lute (see Comms. 1935, 1935, 1945, and 1990).
By way of comparison the ratios of the measured soundboard widths of the above five lute examples (assumed at present to be of identical geometry) are as follows, again suggesting variations in the value of unit dimensions used by individual luthiers.
A/B = 217/301 = 0.721, B/D = 301/380 = 0.792, C/E = 331/434 = 0.763, A/E = 217/434 = 0.50 and A/C = 217/331 = 0.656.

Part 2 of this Comm. will set out to examine and compare the geometry of 12 of the surviving lutes by the 16th C Venetian and Paduan makers and then attempt to deduce the value of either the finger or inch units originally used in the design of each instrument.

Notes
1) From a report on King David 1 of Scotland's first Assize (early 12th C) – "the length of the inch is the breadth of the thumb of a middle sized man, measured at the root of the nail, taking the thumbs of three men for striking the medium" – see 'A Proposal for Uniformity of Weights and Measures in Scotland', printed for Peter Hill, Edinburgh, 1789.

Included are references and comparisons with the standard measures of Amsterdam and Paris.
[image: image2.jpg]TasLEs of the Englith and-Scotch Standards, and of
the cuftomary Weights and Meafures of the feveral
Counties and Boroughs of Scotland ;—Compari-
sonNs of the Standards with each other, and with the
County-Meafures; —TasLEs and RuLEs for their
reciprocal Converfion;—and fome TasrLEs of the
Weight and produce of Corn, &c.—To which is fubjoin-
ed, ConjeCtures concerning the ancient Weights and
Meafures of Scotland, from the time of David I. downe
wards. :




2) 'Historical Lute Construction', Robert Lundberg, Guild of American Luthiers, 2002.

3) Referred to in the text as 'New Brunswick inches' - a typographical slip, New Brunswick being either a province of Canada or one of two cities in the USA.
4) The following lutes were chosen as examples having survived in their original unaltered state:

A) Wendelio Venere,  #39 Kunsthistorisches Museum, Vienna – string length 440 mm.

B) Wendelio Venere, 1592, Accademia Filarmonica, Bologna - string length 584 mm.

C) Wendelio Venere, 1582, #36 Kunsthistorisches.Museum Vienna – string length 665 mm.

D) Michiell Harton 1599, #M156 Germanisches National Museum – string length 781 mm

E) Michielle Harton 1602, #M144 Germanisches National Museum – string length 937 mm 
