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The use of CT scanning for bowed stringed instruments identification and
identification

Gabriele Rossi Rognoni / Marco Fioravanti
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e bowed instrument collection

A.Stradivari,

Viola tenore e N.Amati,
violoncello Violoncello
‘Medicei’, ‘Medici’,
Cremona Cremona
1690 ca.1650
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5. Violin

[Florence, 1770 ca]

Giovanni Battista Gabbrielli (attr.)
(Florence, 1716-1771)

Inv. Cherubini no. 1888/

Description

The ety i Made of two Quarter out
pisces of apruce (Ficea abies Karst)
with hazel figure markings and medi-
um-wide grain converging towardas the
joint {mean width 1.8 mm at the osntre,
2.1 mm at the edgee). The two picosa
come from the zame log although a
22.4 mm wide 2trip was out from the
centrs of the piece on the right. The
grain showe an anomaly in the wood
Qrowth near the eags of the left C-bout,
Dut not on the right side. Thers are no

positioning pin.

The arching iz well-chaped with deep
and wide fluting. It reachee its Mad-
mum height betwsen the upper eyse of
the F-nolss.

The F-hoiee are short and vertical with
amall eyes, winga with diverging aidea
and no fiuting. The notohes are small,
and theee of the left F-hole ars invert-
&d, the outer one lower than the inner,
while the notchee on the right F-hole
are quite slantsd (83°).

The comerz ars slongatsd with imi-
lar openingz on the lower and upper
comers, defning very open C-bouts
(83 mm). The thicknses iz only slightly
greatsr than that of the edge.

The purfing conzicta of three lines:
the middie lins iz beech wood Fague
syhvatica L) whie the two outer rows
are of stained, unicentified wood (total
thickneaz 1.8 mm; whits 0.6 mm). The
purfing joint ie very preciee, centrally
placed at the comers and reachse al-
moet their end. The distance from the
eage iz 3.2 mm.

The ebony (Diospyfoe Sp.) Sacde ie not
orginak; it is very namow and high on
the belly. It protrudes bensath the bally
and overiape the rib. It sico outs into
part of the brand mark on the Dedly.
The sacx comprises two picoes of
Quarter out maple (Acer 2p.). The rignt
bosard has a siight fame pattem de-
208Nding towardas the edge, whie thers
iz No ourl on the ISt pisos. Thers are no
positioning pine.

The arohing refiects the style of the bel-
By with Gseper fluting that ghee it more

than that of the belly.

The corners aleo refisct the style of the
Delly and are thicker than the rect of
the edge.

The purfing i made of the 2ame mate-
rial 32 the purfiing on the bally. but the
Diack N6C Sre NAMower.

The original, intaot euTTos i rather
wide at the baze, semioircuiar, and is
notably thicker at the top than at the
bass.
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The zix fes S5 Macks of nearky quartsr
out maple (Acersp.) with a lame pat-
tem that iz bareky visible on the lower

The ewocks ans Mads of oonifer wood
Ex0spt for the upper blook made of wal-
Nut ey are all onginal. TS LMeGs are
onginal, made of broadsawed wodd wilh
Tealues COMpatDks with DEech wood.
The ningz are not inserted imto the
blockz and in 2ome cases ans too short
and do not reach them. The bazebar is
very email, thin and may be original.
The maple (Acer 5p.) MECx, without amy
Taming is onginal. It2 angle was mod-
flad by the inzertion of two wedgse
betwean the Neel and the uppsr Diock
and between the heal and the bDulton
‘oreating an sievation of 4.5 mim and an
‘angile of 7° with reepsct o the surfape.
The boms Mut was mowed upwards 1o
lengthen the body stop, 20 Now it ig be-
yond the baze of the peghm.

The work iz similar to what was done
on inesthament ike nNo. 18586 (pat.
no. 18 and can be atfribuied to the
‘2ame hand.

The ebony [Diogpyros ep.) ingerboard
is mot inal.

The Hear iz of one piece with the neck.
The peghbc is namow, the bass formz a
115 angiia with the surfaos of the neok.
and is poarssly cug out at the top. The
pegbowx flarks ane slender and of the
BAME width throughout the length.
The ool i Sightly teizted towands the
&t in rebation 0 the pegboe. Howewer, it
iz well-proportioned and develops evenly
nobwdErEtanding some asymmetn: The
beginning of the spiral is anticpated at
the eys by & slendsr zoraich. The aidse
of the Iback Of the S0rol CoMvengs Sightly
‘and e heel of the eoroll i deeply Tuied
&N protruces notably.

The wamass iz golden brown.

The instrument NS NO LABEL. Howeear,
there ame three eres mards with the
inifislz “G-B-G" within a rectangle made
with the 2ame punoh uead for wiolin i
no. 1988/ (cat. No. 4): they ans on the
buttom, at the joint of the lower ribe De-
low the endbution and on the Delly near
the zaddie. Thems are No wisibie mark-
ings inzside the instrument.

The modem pear wood (Pyrus 5p.)
pegs ane decorated with a bone button
‘on the sides.

Dendrochronological dating of the
belly

Fifty-two and forty-sight rings wem
oountsd on the right and left boards
recpacthat: The msan chronokogy of

fiy-sight rings orose-matches  with
zome Central Europesn chronologies,
inohuding Wilson's that iz applicabis to
Garmany (Falkenstsin). Dating of the
last messursd ning: 17688, T 4,60,
Glk 73,30™. The dating can be oon-
siderad neliabis.

State of conservation

Evan though it ehows 2ome eigne of
wear the instrument ig im Tair condition.
The saiy pressnts & eigniicant frac-
ture along the grain invohing the: entire:
Icwwer right from the adge to the eye
of the F-nole; it waz reghsed and oon-
SORIEC W 8 SINGIS Souans MEMIome-
mant. There & E0MS Ninks, sepediahy
iz generaly quits wom, was repared at
he upper and lowsr DouE, whils e
OOIMENE NS vary wim but original. A 20
mm long crack along e sage — from
whemn the abows mentionsd orack be-
9iNe, regquined coubiing of the upper part
of the adge and the mplacement of the.
DuITing in that saction.

Tihe easx I8 in good oonditon ewsn
though i haz some scratches and
=howE Signa of moderats wear.

Tive mES are in fair condition: the wp-
Der fight rib has & small orack near the
Dpiock that wae reglued from the inside.
There i MO Other damage aside fom
a significant bulge on sither side of the
oeerl DHOCH.

Ties MeECk SNd HEAD AME in fair condilion,
Dut e Mgt peghax Bank has some
wnrepaied oracks bebwsen the E and
S pegz and abowve the A peg. The
area arpund the D peg on the eft flank
wias doubled on the outzide. The neck
shows a B mm orack on the nght zide
Historical documentation

See preceding entry (cat. no. 4).

Thig insfrument ales comes from the
Accademia del Regio Istifuto Musi-
cale. In an appraizal dated 1967 it is
lizted @z ‘ondnary’ from the quslits-
thes standpoint and was valusd at onky
B0 jire, hall the amount of the other
Saborisdl violn.®

The 1887 meport by Castellani de-
S0Mad this instrumsnt &3 Tairly woll St
wp' and, becawss of its ‘ordinary qual-
ity atvised SJEINST e work planned
for the cther inetrumants.*

In 1847 Alfredo Del LunQo Submitted
an inwoioe for the repair of the vohuts on
the =oroll and of a orack in the Iower it
part of the Delh?

Tran im 1988, within the Coms«=t of T
restorations commizsonad after e 19668

fiood, e presented & bl for reghing e
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156-151-104-177-201
161-153-105-176-201
457431265
20.7-422.3
412
7174

PROJTTON HEGHT OF THE FNGERBOATD AT THE BROGE POGTION: 28

A282-30.7-32.730.7

atring and a general revizion.*

Critical history

In 1911 Bargagna desoribed the inetru-
ment ac ‘entirely identical to the pre-
ceding one and the label has the same
information” this would 2uggest the &x-
istenoe of a label that was kst befors
1968 when Gai stated that it was mies-
ing. Howsver, it iz strange that thic was
the only case in which Bargagna did
not transoride ths text of the label, 2o it
ie pocably legitimate to s22ume that he
wag refsing to the brand mark.

The cut and placement of the F-holea

and the purfiing have the zame ohar-

acteriztios. Hiz choice of wood with a

wider grain for the Delly, however, led to
thiokneesse.

asymmetrioal

from the front and back, and in partiou-
lar the development of the seocond tum.
The holiowing on the heel of the soroll
iz Geeper on this violn than on the pre-
oceding instrument.

The inlay channela and the thickness of
the biack inee of the purliing are alzo
B2z even than in the previous instru-
ment. Furthermore the white purfiing
ie further extended towards the end of
the comers.

The beautifid goiden brown vamich is
lightse than that of the preceding viclin,
Dut itz consistency is similar.
Exhibitions

Antichi strument!, Fiorence, Palazzo
Fitti 1980

Antichi  strumenti, Florence, Palazzo
Vecohio 1881

Antichi strumenti 1880, pp. 31, 38"
Corona 1880
Corona 1988

Notes

* ACF, Btillotoca, locse sheots.

* ACF, Rondicontl, 1967.

* ACF, Randicont!, 1947 and Bbfictoca, looso
shoots.

* ACF, Rondiconti, 1968,
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t and logistics

CT Scanner: General Electrics
‘HighSpeed’

Step between ‘slices’: 0,7mm
80 or 100 KV

40-50 milliAmpere/sec.
Scan-time: 25-35 sec.

Hounsfield Units: 1000 HU
F (oscillation) and -600 HU
(reading window)
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A. Stradivari, Tenor
viola ‘Medici’,
Cremona 1690
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lements towards identification

ns in shape, thickness and position of parts
that were built according to a template that was unique
to a certain workshop




Elements towards identification

Variations of elements that, although
entirely controlled by hand, have a
strong impact on the sound quality of
the instrument
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lements towards identification

N in shape, size and position of structural and
internal parts of the instruments

>

P EE

G.B. Gabbrielli, A.F. Mayr, Salzburg, G. Scarampella,
Florence, 1764 1764 ? Florence, 1886
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Control sample:
Microscopic sections

Control sample:
Micro-TC in phase
contrast (9um/pixel)

-
TRCARAA AL AAAMA AL A 4

Bow n°52:

Micro-TC in phase
contrast (9um/pixel).
Same features

In bows n° 53 and 56

SNAKEWOOD
Brosimum guianensis (Aubl.) Huber



election of comparable data

o
-
[

RCM

OOOOOO




and logisti

ation/dissemination of the results






= GERMANISCHES

% FraunhOfer DFG FDoerL;E;CSr?gsgemeinschaﬁ NATIONAL

EZRT MUSEUM

MUSICES

\_~Jood/ ™MusICK | R [
12

The use of CT scanning for other stringed instruments

Giovanni Paolo di Stefano / Marco Fioravanti
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56 stringed instruments
that were not included in
the previous publication:

- European plucked instruments
- European psalteries and zithers
- Keyboard instruments

- Non-European instruments



Donato Filano, Neapolitan mandolin, Naples, 1782, Cat. no. 3 Successors to Wendelio Venere (Christoforo or Wendelin Eberle), Lute transformed into a tenor mandola, Padua, 1607, Cat. no. 5

27
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Anonymous, Mandola popolare (Colascione), [Pratola Peligna (L'Aquila), late 19th/early 20th century]. Cat. no. 10 Anonymous, Chitarra battente, [Bisignano (Cosenza), post 1764]. Cat. no. 11




Antonio Berti (attr.), Psaltery, [Florence, first quarter of the 18th century]. Cat. no. 21

Anonymous, Psaltery, [Florence, c. 1725]. Cat. no. 22



Anonymous, Virginal, [Venice], post 1525. Cat. no. 27

A 4l KL L LT

Bartolomeo Cristofori, Oval virginal, Florence, 1690. Cat. no. 30



Thomas Culliford, Harpsichord, London, 1785. Cat. no. 31

Domenico Del Mela, Upright pianoforte, Galliano (Florence), 1739. Cat. no. 33



Anonymous, Sitar (Plucked lute), [Northern India], ante 1939. Cat. no. 47

Anonymous, Ta'ts, [India), ante 1939. Cat. no. 48

49



Milanese mandolin
n, 1764

seppe and Carlo Fiscer
ilan, 1748-1780)

Sherubini 1988/82

Description

The sounpsoaRD is one piece of near quarter
cut Norway spruce (Picea abies), with the
growth direction from the bass towards
the treble side, and grain that is particu-
larly narrow towards the treble. There is
one narrow strip of ebony (Diospyros sp.)
purfling let into half the depth around the
edge adjacent to the soundboard and a
wider strip of bone purfling. The sounp-
HOLE is covered by a rosette consisting of
two overlapping layers of wood (conifer
beneath, broadleaved above) on paper;
there is a hexagonal-base plant motif. It is
supported by three sraces that are more
or less perpendicular to the bridge and six
others placed horizontally: two above the
soundhole, three adjacent to it, and one
below. The soundboard is encircled by a
single strip of dark wood purfling. Traces
of a first, and abandoned, attempt at po-
sitioning the soundhole are clearly visible
on the soundboard: it is slightly lower and
to the right of the existing soundhole. The
TIE-BRIDGE is walnut (Juglans regia), the flat
front is decorated with two strips of purfling
in bone and a strip of mother-of-pearl sepa-
rated by ebony. It is probably not original
and, by way of the glue's fluorescence,
can be traced back to a restoration that
included adding a large piece of protective
ebony set at an angle and partially cover-
ing the lower part of the soundboard and
capping strip.

The sow consists of fifteen ribs of cypress
(Cupressus sempervirens), with shallow
fluting that alternates with ebony spacers.
The glue is reinforced with strips of white
paper inside the bowl. The cAPPING STRIP iS
cypress, with short moustaches that have
no decorative motifs.

Inside the bow, there is a printed LaseL, the
bottom faces the treble side, and reads:
“Giufeppe, e Carlo Fratelli Fifcer/ Fabbri-
catori d'lftrumenti in/ Milano vicino alla
Balla./ 1764”.

The neck is black-stained maple (Acer sp.),
and the fingerboard comprises six mother-
of-pearl plaques, with sgraffito landscape
motifs alternating with narrow bone (the
first, third, sixth and seventh on the joint
with the neck) and complanate ebony frets,
marking the position of the gut frets. The
last fret before the joint with the sound-
box, between the sixth and seventh fret,
is covered by the soundboard; there is one
mother-of-pearl decoration at the centre,
and two on the sides that extend onto the
soundboard forming the moustaches. Two
strips of bone purfling decorate the side
edges. The finely modelled bone Top nuT
is original. The black-stained pear wood
(Pyrus sp.) peaeox, is elongated and sur-
mounted by a slightly trapezoidal mother-
of-pearl shield with a sgraffito plant motif,
with two sets of twelve similar lateral pegs:
five are rosewood (Dalbergia sp.) and seven

smaller ones are boxwood (Buxus Semper-
virens). The front sides of the two pegbox
flanks are decorated with mother-of-pearl
plaques with a sgraffito geometric motif of
alternating light and dark triangles.

Dendrochronological dating

Three different readings were taken on dif-
ferent parts of the soundboard to exclude
sampling errors. The series of 64, 81 and
72 rings made it possible to construct a
mean chronology of 89 rings dated to 1758
with the Reference chronology AMCO1, T,
6,23, Glk 74,20***, and several others. The
dating can be considered reliable.

State of conservation

The instrument is in fair condition. It was
restored once, but neither the date nor re-
storer are known. At that time the tie-bridge
was reconstructed, the bottom edge of the
soundbox was reinforced with wood on
the outside and some pegs were replaced.
There is a crack along the entire length of
the soundboard slightly to the left of the axis
of symmetry. The bowl is in good condition
but the capping strip has a long horizontal
crack due to shrinkage. There are evident
traces left by gut frets on the edges of the
neck near the edge of the fingerboard.

Historical documentation

The first certain documentation of the in-
strument being in the collection is the 1911
catalogue.

Critical history

The first mention of this instrument, which
was probably already in the Conservato-
rio Cherubini Collection, dates from 1884
when Valdrighi, immediately followed by De
Piccolellis (1885), based the biographical
information about the two Milanese makers
on this label.

In 1911 Bargagna defined it as a “small,
carefully made instrument” and transcribed
- as De Piccolellis already had - the text
of the label. However, he incorrectly gave
the year of fabrication as 1763, an error
that was repeated by Vannes (1979?). Gai
(1969) corrected the date to 1764. In 1980,
the mandolin was displayed in the exhibi-
tion held in Palazzo Vecchio and Palazzo
Pitti; the catalogue highlighted the fine
construction.

Stylistic notes

All the fundamental parts of the instru-
ment are intact, and the restoration did
not compromise its legibility. It presents all
the features of Milanese mandolins made
during the second half of the eighteenth
century (six double courses, gut frets); the
materials and decorations place it in the
upper bracket of production.

The attribution to the Fiscer brothers, as
per the label, can be fully confirmed on
the basis of a stylistic comparison with
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two other surviving instruments from
their workshop: the one in Milan, Castello
Sforzesco, inv. no. 212, from 1759; and
the Eisenach instrument, Bach Haus, cat.
1976 I-11, from 1780. Comparing this
instrument to the one in Milan, we see
that the style is the same, as is the motif
on the rosette (here supported by three
rather than five braces), the sophisticated
decorations on the fingerboard and the
shield on the peghead and the way it is
curved (however, there is a slight differ-
ence in the angle of the shield with respect
to the fingerboard). The capping strip,
though not identical, is similar.

The mandolin presented here is slightly big-

DimeNSIONS LenatH
OveraLL 561
VIBRATING STRING 311

DIAPASON ON THE SOUNDBOARD 208

SOUNDBOARD 272
Ries 3-18
SouNDHOLE 271
FINGERBOARD 102
Heap 210

ger than the one in Milan (Overall + 23 mm;
diapason + 16 mm) not because the neck
is longer (the neck of the Milan instrument
has been shortened, and now is identical
in length to this mandolin’s neck) because
the bowl comprises two more ribs. These
features are shared with the instrumented
dated 1780 which also has the same num-
ber of braces under the rosette and is deco-
rated with the same materials and motifs.

Exhibitions

Antichi strumenti, Florence, Palazzo Pitti,
1980

Antichi strumenti, Florence, Palazzo Vec-
chio, 1981

Wioth DeptH
190 100
190 =

= 1.4-1.8
46-61 -
40-23 =

DISTANCE FROM THE CENTRE OF THE ROSETTE TO THE WHERE THE NECK MEETS THE SOUNDBOARD: 110
DISTANCE OF THE FRETS (CORRESPONDING TO THEIR POSITIONS) FROM THE FROM THE Toe NuT: 18, 33, 50,

65, 78, 91, 103

INGLINATION OF THE PEGBOX WITH RESPECT TO THE FINGERBOARD: C. 20°

Outline of the capping strip

References

VaLoricH 1884, p. 31

De PiccoteLus 1885, p. 29

Barcagna 1911, pp. 37-38

Luteenporrr 1922, p. 139

Gai 1969, p. 153 (with diagram)

Hevoe 1976, pp. [34-35]

Vannes 19792, p. 107

Antichi strumenti 1980, p. 82 (with colour
photograph)

Museo degli strumenti musicali 1997,
pp. 217-218
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llario Menchi (Unita Diagnostica per Immagini dell’Azienda
Ospedaliera di Careggi)

Marco Fioravanti (Universita di Firenze)

Gabriele Rossi Rognoni (Universita di Firenze/Royal College of
Music)

Giovanni Paolo Di Stefano (Universita di Palermo/Rijksmuseum)

Emanuele Marconi (Milano)



- Plane view of the soundboard

- Alongitudinal section along
the centre-line of the instrument

- Transverse images of the
soundbox at the soundboard ribs

Tomographic scans
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Necked stringed
instruments

Neapolitan mandolin
Naples, 1782
Donato Filano

(fl. Naples, 1763-post 1783)

Outlines of the pegbox and capping strip

Tomographic scans

SIUOWINISU] PISULNG payooN ueadoany

69



Psalteries

Psaltery
[North-Central Italy, first quarter of the 18th century]
Anonymous

Tomographic scans
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Tomographic scans

Zithers e

Accord-zither (Auto harp)
Dresden, [c. 1900]
Julius T. Miiller | | " i
(fl. Dresden, late 19th - early 20th century)

148



Number, type, shape,
size and positions of

the ribs

Lyre guitar
Naples, 1811

Gennaro Fabricatore
(fl. 1790-1832)

Tomographic scans

SIUOWNISU |>|)}‘?u!.|]g BENBEIN 1|12.)<|n.|n;|

107



Details of internal

reinforcement

elements
Mandola popolare (Colascione) [ . |
Pratola Peligna, late 19t century L?_‘ .
Anonymous i e

English guitar

[London, mid-18th century]
John Frederick Hintz
(Greifenhagen, Moravia 1711-London 1772

g
/

:

Milanese mandolin
Milan, 1764

Giuseppe and Carlo Fiscer
(fl. Milan, 1748-1780)




State of conservation
and restorations

English guitar

[London, mid-18th century]

John Frederick Hintz

(Greifenhagen, Moravia 1711-London 1772)

Tomographic scans
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Traditional X-ray
analysis

31. Harpsichord

London, 1785

Thomas Culliford

(Penzance, 1747-London?, 1821)

170

description is an exact match to our in-
strument. Furthermore, the document
states that the machine stop made it
possible to achieve dynamic changes
gradually or suddenly, creating sounds
much like those of the pianoforte that
was already popular in England during
the period.

As to the authenticity of the machine
stop on the instrument described here,
the qualitative difference between some
mechanical parts (such as the main and
the three secondary springs) and the
obvious modifications such as the hand-
widened slots on the plates of the 8" and
lute registers — factors that led Mobbs
and Mackenzie to maintain that the harp-
sichord is not in its original state (Moses
- Mackenzie 1994, pp. 39-40) — could be
due to the use of parts made in series
for two-manual instruments. By making
a few modifications and adding some
parts, it was possible to adapt the same
components to making one-manual harp-
sichords for which there was a smaller
market, potentially making production
less expensive because they were built
with series-made parts.

Exhibitions

Antichi strumenti, Florence, Palazzo Pitti,
1980

Antichi strumenti, Florence, Palazzo Vec-
chio, 1981

References

BarGagNa 1911, p. 42

Gal 1969, pp. 163-154
Antichi strumenti 1980, p. 93
Mosss - Mackenzie 1994
Mogss - Mackenzie 2002

Nex 2004

O’Brien 2009

G.R.R.

X-ray
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Details in woodwind instruments deserving special attention for imaging

Tom Lerch



Details in Woodwind Instruments

deserving special attention for imaging
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Acoustics

The acoustic of woodwind instruments is i. a. defined
by:

3D-shape of bore

position of mouth- and toneholes

3D-shape of mouth- and toneholes

position and size of window and labium

3D-shape of windway

mouthpiece (single or double reeds)
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Measuring

Measuring and evaluating
these parameters is not trivial:

2818 Bablockfiste "II"

@ bores are relatively narrow
and deep

@ bores are deformed in P e N
longitudinal and 1 :
transverse section

@ bore shapes may be
convex or curved

@ corpus material may be
susceptible or damaged
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MIM 581 Oboe da caccia by Johann Gottfried Bauer
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EUCHMI 1037 Soprano Recorder by Richard Haka
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further objects

bassoons
Rankette
double reed mouthpieces

restorations and damages

zink mouthpieces
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CT scanning: the uses for museums and makers

Darryl Martin



The Queen Mary and

Lamont harps
National Museums Scotland




CT scanning the Lamont harp at CRIC
(I —r) Martin Connell, Tessa Smith, Jim Tate, Karen Loomis




The Queen Mary Harp
rendering from CT scan

The Lamont Harp
rendering from CT scan
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ORPHARION

FRANCIS PALMER, LONDON, 1617
Collection of
Musikmsect, Musikhistorisk Museum & Carl Claudius’ Samling
Copenhagen, Deamark
I, No. CL 139
Measured (2004 and 2005) and drawn (2007) by
Da
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Queen Mary harp
volume rendering video clip
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The scan of the object can be sliced along any plane to show a cross-sectional view



historical repair to the neck of the Queen Mary harp
as it appears to the unaided eye



A rendering from the CT scan,
revealing damage hidden under the metal patch
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A different rendering,
highlighting metal embedded in the wood



