copywrght 2003 Barry Ebersole 1050- 1100c.e. Medieval Fyddle& Bow

English (Canterbury), Passonale
| of Augustine ¢1100(detail of
initial T from Briti sh Museum,
London,MS Arunddl 91,
fol.218\).

Note the four strings clealy
detail ed by the atist. Other parts
| are sketchy, such as bridge, tail
piece ad finger board. There
appeasto be ahint of afinger

| board bu these detail s are ajain,
| sketchy. Thenut is suggested in

/| sketchy form like the fingerboard.
Elevation d the bridge and aher
setup cktail s are not determinable.
The form of the body and the
sound hdoes are dea in this
picture.

The same picture, full view. It isimportant
to get the best picture one can find d the
original or wrong conclusions can be make —
this picture looks to have only threestrings,
yet the more detail ed reproduction d the
same manuscript — from another source—
clealy shows more detail i ncluding four
strings and a hint of afinger board.
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Southern English, "Tiberius" Psater, ¢.1050
("Musician from King David's giite" in
Briti sh Museum, London,Cotton
MS.Tib.C.VI, fol. 30V).

Other period icons of similar instruments are
worth examining before starting the final
work onthe @owvereaedion d the English
(Canterbury), Passonale of Augustine ¢1100
fydde

French, Gradual of Nevers ¢.1060("Musician
dancing, with legend Consonancia auncta
musicd' from Bibli otheque Nationale, Paris,
MS. lat.9449

The atist has siown usalinehinting at a
finger board. Later instruments have longer
fingerboards of two shades + the half closer
to the nut being dark and the other half,
closer to the bridge, being light and colored
astheinstrument. It isclea that some atists
abridged many detail s only giving us the
form and hint but not construction gdans.
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Spanish, Catalan Psalter, ¢.1050.("King
David and musicians tuning their
instruments" in Bibliotheque Nationale,
Paris, MS Lat. 11550fol. 7v)

Again +aline where afingerboard
shoud beisclealy seen. No obvious bridge
onthisinstrument + yet we know it had to
have one. Detail s omitted by the atist must
be taken into acount when reconstructing a
musicd instrument that isfunctional. Note
the badkward turned hand all owing the
instrument to be better shown.

English, Psdlter, ¢.11251150(St. Johns
College Library, Cambridge, MS B.18,fol.l.).

These English fyddes, ranging abou the time
period,1050 = 1150sean to favor the same
shape + this one with threestrings, the others
with four. Note £ bridgeis hown bu
absenceof fingerboard. Interesting trifol
pegbox in thisill ustration.
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The Medieval Fydde and Rebecfamily of instruments enjoyed a popuarity with the
court and the nohility. Depictions of King David playing and minstrels playing for him are a
theme in anumber of periodimages as well as knights dressng in armor for battle whil e their
fydder plays suitable music for the occasion. Bowed instruments of al kinds were very popuar
inthe 11™ - 13" centuries royal society. Large groups were maintained by the courtsin various
regions, such as Alfonso the Wise in Castile, and Manfred of Hohenstaufen in Sicily, although
thisdoes not appea to be the norm. Having musicianswas asign o status and wedth, a
tradition caried into the 14™ century by the rasing burghers and’ middle dass’ who dten
employed minstrels as part of their househdds.

The only medieval type fyddies surviving from archeologicd digs are the two Mary Rose
fyddes dating 1536 (Renaissancein time but medieval in type and construction) and the Kiev
fydde remains of the 13" century from adig. The evidenceis lessthan complete but several
things are dea = the instruments were caved ou of the solid (from whale blocks of wood- not
piecal onamold or form from bent woodstrips). The walls of the lip where the table dtadesis
thickened to suppat the table - abou /4 of aninch. Thewallsand bad being abou 1/8 of an
inchin thicknessor 2 mm. The table was aso abou 1/8 o aninchin thicknessor 2mm. Early
Music January 1983in the article Musical instruments of the Mary Rose, areport on work in
progressby FrancessPalmer

Construction d thisreaeaion (English (Canterbury), Passonale of Augustine ¢1100
fydde) has behind it many yeas of instrument buil ding, experimentation and reseach by this
author. Western luthiers have resisted constructing instruments using the methods clealy
indicated by example and manuscript = techniques employed duing the Middle Ages. Asa
result, this author has broken new groundin the acaemic fields related to musicd instruments of
the past. Reaedion based onavail able reseach has been refined and krought to alevel of
perfedionto arrive & museum quality £ some of my instruments have been displayed in
museums - the History Museum or Seoul South Korea hasordered an instrument for their
colledion..

A knowledge of the luthier artsisrequired as a starting point. Study of the materials,
tods and methods are necessary as well as gepping badkward through history with the aaft, arts,
and scienceor the luthier to lean of the dhanges, losss, and retained knowledge of the past.
Examination d instruments from other cultures, where the instruments have not changed or
changed littl e sincethe Middle Ages, is the next step toward un\eili ng the hidden guil d seaets of
musicd instrument making. The luthiers of the Arabic aulturein the 9" century give us sme
detail s of construction that European luthiers held dealy seaet. Only through much reseach and
long experimentation and matching example with manuscript and ill umination has a finished
product been readed with such authenticity.

Every asped of material authenticity has been taken into acourt £ maple woodwas used
in the 7" and 8" centuriesin England to make rottas (amusicd instrument). Mapleischosenasa
known historicd instrument making woodin English luthier tradition. Other woods were most
likely to have been used bu thiswoodis documented and used in this applicaion, groving
authenticity.

This entire instrument isawoodcaving, bah inside and ouside. The shapeisjust what
the projed cdled for in order to be historicdly acairate. Nothing extra wuld be or shoud be
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added.
The
projed
amsat
historicd
acaracy
* nathing
elseis
acceptabl
e

The fiddle had many names and many shapes, sizes, and tunings in the Middle
Ages. It shoud be noted that the name viol is here exclusive to the medieval fydde
andthe later viols of the Renaissanceis an entirely different instrument developed
from the gigue (naot the fydde). The violin (vedeloped abou 1511) isamarriage of
the fydde and rebecwith attributes of both.
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The major decorative feaure of thisfyddeisthetalpiece In keging with the
time period, apierced design is chaosen that fits and belances the overall i nstrument. No
design can be deteded in the manuscript but it was a mwmmon padiceto decorate and
would be unuwsud if the original did na have this ornamentation. Credivity points.
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Construction Notes:

Finding alarge enowgh, clea of knots and splits, pieceof suitable instrument quality
woodwas difficult. Thisfyddeisalargeinstrument with aten inch span acossthe belly. |
have to wait and search urtil the right pieceof hard rock maple was avail able. | could na get a
large enough piecein any other tone wood, so maple had to beit or | could na make the
instrument. Mapleisan ancient luthering wood * &' and 7" century rottas have been foundmade
of maple aswell asoak. (Oak isunstable and nd a goodinstrument wood)

Eighty to ore hunded yea old, aged instrument quality, quarter sawn sprucewas sleded
for the top (expensive but worth the result). Sometimes a pieceof spruceis very soft and very
hard aternating in aflamed pattern. This pasesno problem to amodern luthier who uses modern
equipment to sand and finish atop bu when the top is hand finished with scrapers the rare piece
that does this pases aproblem. Luthiersin the Midde East finishthetopas| did thisonet itis
cdled rustic and hesits own charm and is not detrading from the final result -- in fad many
think it to be quite beautiful. When you pay sixty to ore hunded ddlarsfor that pieceof wood,
youwork with it.

What would be the string length and tuning of thisfydde? The sound d the instrument
is generaly described as high pitched and sharp, sometimes as srill . Its voicewas described like
that of awoman’s: Aymeric de Payrac spedks of aminstrel who “bowed the rebec & if imitating
afemalevoice® The Archpriest Juan Ruiz de Hitain hisLibro de Buen Amor in 1343
comments abou the rebecthat “consua dtanata® Tinctorisin De Inventione & Usu Musicae
grants the rebec ahigher but pleasant tone. Thisinstrument is aped in the typicd rebecform
yet very large and fydde like. With four strings, we must seach for a period match and we find
the dosest fit in rebectuning. The rabab is noted constantly inits “classca®form to haveits
strings tuned to 5ths. Jerome of Moravia notes that these notes are middie C and the G aboweit.
That would give the instrument afairly high vace, much like the two middl e strings of the
modern violin (which are D and a@). Thethreestringed variant has two pasgble tunings
mentioned in severa sources. Virdurng (1511) notes the rebec & having threestrings tuned in
fifts. Agrocola's Musicd Instrumentali s Deudsch again mentions that the rebecistuned in 5ths
with abridge dl owing the soundng of the stringsindividually and having no dones. The 1545
edition d Agricolagivesthese notesaG,D,A - the LOWER threestrings of theviolin. Gerle%s
MusicaTeusch also describes the instrument as being tuned in 5ths, and that it has no dones, bu
does not mention any notes. Other sources from the renaissance show atuning of D, A, E or the
upper 3 strings of theviolin.

Moravia, A Dominican monkwholived in Paris c. 1250wrote Tratctatus de musica
where we find 3medieval fyddetunings. The danger hereisto assume these to be the only
tunings - there ae many diff erent fyddes and many different tunings. The threestring and 4
string variety designed to take the strings individually is an ancient form and tuning of the fydde
that survives andis documented in the Renaissance. The instrument changes littl e + its tuning
changeslittl e or not at al + agoodinstrument is handed down from father to son. A goodclueto
amedieva fydde tuning isthe presenceof fretsor not. The presenceof frets arguesin favor of a
modal tuning such as Moravia suggests. Absenceof frets, asisclealy indicaed in this projea
and in many medieval ill ustrations, argues for tuning in fifts.

The tuning of theviolin G, D, A, E is chasen for the English (Canterbury), Passonale of
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Augustine ¢1100c.e. fydde recnstruction. The vibration string length canna be more than 13
inches from nut to bridge (fad dictated buy the laws of physics).

Armed with this dedsion abou the tuning and string length we can approadc the physicd
drawing and design of the instrument.

Carein propation and artisticdly keeping true to the manuscript picture were primary
conceansin preparing the plans for the fyddle. The end result must be aplayable instrument that
faithfully reaeaes the 1100manuscript depiction d amedieval large rebecfydde.

Other than mentioning it here for sake of time and krevity the subjed of golden circles
and magic numbers will not be foll owed except to say that it is an ancient part of the luthier craft
in resped to design and was consulted and followed in the production d this instrument design.

Cutting and shaping of the woodwas dore in the traditional manner ending with hand
scraping the inside dimensions to achieve 1/8 of an inch in thicknessfor the walls and badk as
seen onthe surviving origina pieceslisted above.

Not every concavable question that could be answered will be here—The volume of
material and data necessary to do so would and doesfill | arge books on the subjed of the
luthering craft. | havetwo bookson just varnish. If wood could have been worked with
period mill power tods such as water, wind, or muscle-medanical (foot powered treadle
lathe or bow drill) modern equivalents were used as appropriate substitutes. |f the work
warr anted hand toadls or required them, | used them —thelist includes:

Hand finger-powered twist drill s, scrapers (made by me), some hand saws (coping,
fret, hack, and finishing and jewelers), hammer and chisels, planes, knives, gauges, fil es,
reamers, and calipers. In all cases, hand tods are used, when finishing inside the wall s and
back of an instrument —thisis done with hand toods —hammer and chisel, scrapers and
such. Power todsare toorough and split and ruin the very thin wood when carving. One
must fed the proper amount of flex and bend to the instrument to know when the
tolerances are correct and tap for tone and response. Thisisahandson process

Authenticity istheall guiding principal with construction — Materials, tods, and
methods of construction —which includes carving from the solid block for fiddles and other
similar instruments. All theseitemsare ascloseto period as can be determined. The
examination of construction tedhniques from either period or asearly asone an find
examples (only ahand full or luthier classinstruments exist and all but oneisfrom adig
and only oneiscompletein itsoriginal form so that it may be played -- a fourteenth
century harp from an Irish bog). Study of luthier techniques from the Middle East and
Eastern Europe also are windows to the past for authenticity.

Several itemswere purchased for the projed - tuning pegs, gut strings.

These items are purchased dueto spedality skill or equipment | do not have or due
totime—1 can make gut strings and have but thisisa spedalty requiring much time and
effort that would detract from the making of instruments

Thewood for musical instruments:
before you start making anything you must choase the proper wood. Archeologicd
remains and dacuments from the period, as well as luthier tradition give us alist of proper
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instrument woods. Fruit and nu woods, bax wood, maple (English sycamore) and accasionally
some exoticsimported from Africa and India, bladk wood,rose wood, and related avail able
exotics from these aeas (saz bodes were make from mulberry woodin Turkey -- Turkey isa
know supgier of woodto Italy -- documented duing the Renaissance and extending bad to
ealier times). Woods from the Americasis not avail able until the late Renaisssnce+ such as
birds eye maple, mountain mahogany, yellow box wood, @asander, kings wood,and
pernambuco. The hard woods are for the box, nedk and furnishings. Thetop, a table, is made
of Spanish cedar (nat red cedar) or spruce Thetop wood needsto be quarter sawn.
Thicknessdepends on the instrument being built, hovever, most are one eghth inch thick, na
getting any thicker than threesixteenth of an inch onsome larger instruments. Theisaue with
using oak (surviving two rottas found ot of oak) isthat oak survives well dueto the high tannin
levelsin the wood, b, is unstable £ changes radicdly with humidity and climatic changes
resulting in breakage, inability to keep in tune, and aher undesirable results. Many rotta bridges
have been found bu the instruments were @nstructed of other woods that did na survive the
ravages of time (some pieces of maple have been found. Oak is nat the only woodthese
instruments were made of and is not agoodinstrument wood + umessyouintend on peserving it
in agrave for athousand yeas, then yes, by all means, use oak.

Burl = Luthiersdo not use burl * period = the end. Burl isbrittle, proneto cracks
when thin, stiff and unresponsive to sound vibrations, and the grain does not run straight
asisdesired when quarter cut. Burl isa caverswood + na luthier.

Flamed wood * Use of flamed and decorative woodgrain in the luthier craft dates to the
mid 16" century. The use of the decorative woods, seams to be assumed to be atime out of
memory type of material for use in constructing musicd instruments + NOT SO! The history of
how , when and why this decorative wood came into useis known and well documented. In the
Renaissance, 16" century, with the push of the Ottoman Empire, wood from Turkey (the major
source of maple and aher hard woods for Italy) was sleded by the Turks for its wavy pattern +
so the oars for Italy's war gall eys would be wedk, and more likely to bre&k. Thiswoodwith the
wavy grain was also the sourcefor the Italian luthiers. The Italian instruments had the highest
esteem and reputation influencing luthiersin ather courtries to emulate the dhoice of woodfor
the wavy grain and ceoorative wood. The use of these woods ealier than 1550is not common +
only acadental. It iscompletely unhistorical and unwarr anted to use these decor ative
woods for instruments of the Middle Ages. (E.D. Heron-Allen VIOLIN-MAKING: ASIT
WASAND IS (Ward, Lock & Co. Limited Londan and Melboune 1885sec al. 1861first ed.)
(Bookin private mlledion d the author).

These ae nat furniture woods, na are they woods for any other purposein general.
Luthier woods are in a dassby themselves using spedes atypicd to any other use (yesthereis
some aossover usage but consideration d cut and clarity couded with some types not used by
othersat all, justify the statement). One caana assume, for example, that the alvent of cherry
wood weein furniturein the Midde Agesisasign pcst for when it was used for musicd
instruments. Since aFydde uses much lesswoodthan, lets say, a dhair, or bed, asmall suppy of
the preaous woodwould be seaured by the luthier first £ the capenter would only gain accessto
it for hislarger projeds as the supdy grew. To assume that cherry wood,for example, did na
enter into use in the Midde Ages until the 14" century becaise existent artifad furniture made of
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cherry does not predate the 14" century would show flawed logic. First, na al furniture from
the Midde Ages has survived, in fad predous little. Second, becaise atifads from the 14"
century, that have survived have derry wood doexist does not mean the dherry woodstarted use
in furniture in the 14" century, orly that some atifads made of the wood survived from that
period. Third, artifads from ealier periods are increasingly rare, and furniture using cherry
might have been made but, na survived. Fourth, we aetaking furniture atifads here not
musicd instruments + |uthiers have dways ught out and oliained the best wood. Since
cherry, maple, and walnut, are the most suitable instrument making woods readily
available, and they match reasonably close the European medieval woods availablein
period, it isreasonable to usethem for authentic recreations of medieval musical
instruments.

Theabovelist of woods are goad for recreations of medieval musical instruments
and available equivalentsin non European varieties (American cherry, maple, walnut) are
in many cases all the American luthier can get.

Patching, when necessary isdone with a mixture of glue and very fine sawdust made
into apaste. Mix powder scrapings of the finest saw dust (use the same dust from the woodto
be patched) with glue into a paste and apply, let dry, and scrape smoath.

The design must withstand the presaure of 4 stringstuned to pitch pulling
constantly on the ned and pressng on thetop. This means the top must employ some form
of bradng inside the table, or the table will buckle and kresk under the presaure.

Bracing:

Bracing is used on the underside of a top (table) to strengthen it and keep it from caving
in from the pressure of the strings pressing down on the bridge. Some scholars believe luthiers
of the Middle Ages used no bracing so the first instruments i experimented with had none. The
tops caved in. The tables bowed inward and split. Clearly, these schollars were wrong. | used
traditional bracing to stabilize the top and it works well. Bracing from the luthier class
instruments of the Middle Ages does not exist in the artifact record. Since no tops have survived
in any form (excepting Rotta tops which are quite different than later instruments), all we have to
go in is luthier tradition and construction of folk instruments in cultures where the instruments
have not changed or have changed little in the last one thousand years. Examination of bracing
used by luthiers in the Middle East show much the same techniques an experienced luthier might
expect -- "T" brace, Bar brace, Fan brace, and Bass bar. My fyddles use bar and bass bar brace.
My guitarra latinas use a bar brace. This is a luthier skill and art that is very important to the
success of the instrument and the finished tone as well as the instruments ability to hold up under
tension. How each luthier applies bracing and the details is a closely guarded secret and
represents their scientific endeavor for perfection.

Thetopis made of European Spruce (bought from aluthier woodsupgier -- aged 100
yea or more wsting $100.00 one 3/16inch thick -- al quarter sawn.

The body is of hard (rock) maple. Thisinstrument was much more difficult than ore with
aflat badk and straight sides. Thewhadeinstrument isa caving out of asingle block or hard
(rock) maple.
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Gut strings are used as indicaed from original sources and tradition.

Wood:

Seled hard (rock) maple wood (li ke Engli sh sycamore) was chosen for the body and
ned.

The bridge, finger board, andtail piece @ dl made from hard (rock) maple. Thenut is
ebony. The period style pegs (purchased) are of boxwood-- pegs have changed littl e in eight
hunded yeas. These ae very much like some pegs documented in the Midd e Ages.

The model + ore nedds plansto construct an instrument. | make only medieval musicd
instruments. In the past | have made some Renaissance and Baroque instruments but their
constructionis completely different than that of the Middle Ages. My interest and spedality isin
instruments of the Midd e Ages, therefore my information hereis only for that time period.

Choase the instrument you wish to construct + get the manuscript picture or pictures +
study as many variations of that instrument as can be found. Using knowledge of tuning and
string lengths al owable for those pitches, get a max and min string length for the instrument.
Now you are ready to measure the instrument in the drawing and enlarge it in propationto the
human figure hdding it and matching the string lengths needed for aworking instrument. | am
always amazed that the dimensions | arrive & match the limitations of physicsin string length
requirements for aworking musicd instrument. The medieval artist draws the instrument in
propation to the human body -- so ore can use the average five foot four to seven inch height to
propation the drawing and dvine asize for the instrument.

| draw my plansfirst onlarge white or brown bucher paper, sold for wrapping pad<ages
for shipping and art etc. Oncethese plans are finished they are mpied to pcster board and a stiff
templateis made. Sometimes| also make the outlinesin /8 inch pywood.

The template will be used to draw the body on the single block of woodchosen to
bewme the new musicd instrument body. The ned may be included in this or the nedk may
neel to be atadhed separately to the body (always carve the nedk attadched to the body unless
thereis osmereason = like the pegbox rises above the plane of the top d the ribs).

Oncedrawn the outlineis cut. The body isrealy to be shaped and finished to final
couture onthe outside. Formsare N/A in medieval instrument building for instruments of
thistype * carved from the solid. Forms are late 16" century and later luthier methods, except
for large instruments, such as lutes, na cut from the solid block.

After the outside is completely finished, it istimeto carve out the interior. The sides
(ribs) and badk shoud have afina measurement of 1/8 of aninch (2 mm) withal/4inchlip (4
mm) for attaching the table onthe top d theribs. Thewholeinstrument isawood carving!

Mystic numbers, magic and golden circles = We have drawings from the luthiers of the
16" and 17" century indicating their use of golden circles and magic numbersin regard to
designs. Numerology and mysticd significancein numbersiswell documented from the 11"
century on. Thistraditionin the luthier artsis ancient and meaningful. Certain asped ratios
yield inner volumes of the body that produce amore resonant resporse to certain frequencies and
balance over primary frequencies. String lengths are dso absolute in nature £ a cetain pitch
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within agiven register must be adieved with just the right string length and string diameter.
There aelimits of physicsin deding with strings and the luthier must know these and work with

them in the moddl.

Thefollowing Tableisfrom Craig H. Rus=ll phd,Music of the Spheres: L ove, Chivalry, andthe Universein the
Twelfth Century M11404 Medieval Music + California Polytechnic State University San Luia Obispo

4 Seasons Spring Summer Winter Fall
4 Elements Air Fire Water Land
4 Winds Meridiano Poniente L evante Tremontana
(South) (West) (North) (East)
4 Ages Child Y outh Maturity Decrepit
4 Body Fluids | Blood Cholera Phlegm Melancholic
4 Qualities Hot & Humid | Hot & Dry Cold & Cold & dry
Humid
4 Modes Dorian Phrygian Lydian Mixolydian
7 Planets Sun Moon Mars Mercury Jupiter Venus Saturn
7 Days Sunday Monday Tuesday | Wednesda | Thursday | Friday Satruday
y
7 Metals Gold Silver Iron Mercury Tin Copper Lead
7 Organs Heart Brain Gall Lungs Liver Kidneys Spleean
Bladder
7 Qualities | Good, Melancholy | Ardent, Variable, Benevolen | Creative, Distant,
Noble Fiery Inconstant | t, Natural | Good- Cold
Deds
7 Virtues Fortitude | Temperanc | Justice Hope Faith Love Prudence
e
7 Note- A B C D E F G
Names

Music played an integral rolein medieval philosophy and dhily life. The ancepts of love

and chivalry are bound upn medieval philosophy and thus boundwith music. Musicd

instruments are an embodment of medieval philosophy and are instruments of love and chivalry.

They must therefore be perfed, embodying the mysteries of the universe.
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Tolerances + carving = musical instrument tolerancesfor tonex Thisis, for amaster
instrument, nathing lessthan high art £ something one does nat seg only heas. Thisisthe
dividing line between master and had, yet people only seethe outside. Some recent discoveries
have shown that the 17" century masters use the sunto disclose unequal density in the woodand
marked and scraped to even the density out. (Scientific American July 1989- Stradivari's Seaet
(Redux) Did baroque atisans @X-ray°® woodwith sunlight? ) Thereisnoreasonto susped this
tedindogy devel oped with the baroque masters snce examination d existent renaissance
instruments show the same knowledge of density mastering. Indeed, we have every reasonto
susped that it reades bad to the medieval master luthiers. The problem isthe lad of existent
artifads. Also certain areas are thinned for better resporse and athers left alittl e thicker for
strength and controll ed resporsiveness The tedindogy is as advanced as a high tech spedker
system and alot lessquantifiable + relying onthe at of the luthier master to get it right. This
method d mastering an instrument is nat born or originating in the 17" century + just carrying on
along traditi on stretching badk into the Middle Ages. This knowledge and master work is what
you are paying for in anew master instrument of the violin family that costs over $10,000.00.In
genera, the badk is one aghth of an inch thick andthe ribs are one e@ghth of an inch thick.
These ae starting points for the master, na finishing paints.

Asymmetry is an important point to bring up here. The master luthiers of the sixteenth
and seventeanth centuries give us a glimpse into the genius of the past. Bass $ringsrequire a
different amourt of wood density for resporse than treble strings. Surviving bridges with
lopsided cuts and aher asymmetry aimed at evening and quckening the response of the diff erent
strings are in existence = asymmetry in bridges, body, thicknesses, and cuts, all | eading to a better
instrument are techniques of the ancient luthiers. Modern luthiers have lost thisart andit isonly
now being rediscovered with the interest in ealy music and reseach into the original setup and
outfitting of old instruments. | use some asymmetry in my luthering intentionally. Thisis part of
the seaet craft.

Thetop d thisinstrument must withstand a constant twenty pounds per square inch of
presaure pushing down trying to cave it in. Bradng is necessary to avoid disaster and
deterioration d the table. Thistop hes traditional crossand bassbraang.

The Making of the Bridge

If one examines the bridge on this instrument a number of differences from modern violin
family bridges will befound. All these differencesare intentional! Thetop d the bridgeis not
rounckd asis done on modern violin family bridges + it is sharp angled (90 deg.) Asisfound on
pre 19" century surviving bridges of the violin family. Some surviving 16" and 17" century
bridges clealy have this flat, noncurves edge over which the string passes. Experimentsin the
Galpin society as well as my own, show thisto be asuperior design producing greaer sound.The
edges at the V angle ae softened and rough to avoid bre&kage from stress Thisisthe second
bridge on thisinstrument + the first broke due to the sharp V angle + so that is why surviving
bridges from the 16" century appea crude + the luthier knew what he was daing.

Other Materials:
After the body is cut and shaped ouside, theinsideis carved ou. Holesaredrilled to

Page 14



horneycomb the interior, then, it is hammer and chisel time. The work istime @nsuming but
progresss over time. Theinsideis then scraped with scrapers to dmension and work the
instrument into aresporsive state that hands and eas of the luthier are looking for.

Componants: All are period - glue, varnish, strings, everything.
Timeto construct:

Estimated housto complete this projed + 300-- 400 hous or more. Timeis hard to
keep track of when youwork onan instrument off and onfor over two yeas. Keegoing thisin
mind, the times are only guessed at. We must not forget the time to design the instrument from
the original sources. Drawing of working drawings and making jigs or template models.

The body or the instrument is carefully hand dmensioned for proper tolerances using
hand scrapers and chisels. Many, many hours of work goes into this processto get it right + this
isamaster luthier art.

The instrument shoud hang in the sunfor six month to ayea before varnish is applied to
get the woodto oxidize and change mlor + this bring out the woodgrain and retural beauty of
the wood.

Abou threeto six weeks of onand df time aerequired to properly finish the instrument
in an authentic period style with period materials. (100 hsat least). Varnish from period redpes
must be made (time here is unknowvn bu perhaps 30 hous to make varnish) and applied = nd as
isdore with furniture which would spail amusicd instrument + bu, with knowledge of the
luther craft and arts.

Varnish is made from period redpes and required extensive research and development to
exeaute, and leaned skill sto properly apply. Boiled linsee all, terpentine (from pine sap), pine
resin (best sourceis pure violin rosin), and saffron, are the comporent of the varnish | prefer.

The over dl instrument is e as an art objed aswell as afunctional musicd instrument.
The level of deworationisin acord with anolde or royal house.

Thefinish isan oil based period musical instrument quality varnish. Abou thirty
coats of varnish are required to acdhieve the high luster and pdish. No modern plastic or resin
finishesare used. Modern violins, violas and cdl os are the only instruments commonly found
using oil varnish today, and ony the most expensive of those in the $10,000.0Gnd up pice
range. Thelabor, in such afinish, grealy adds to the priceof an instrument. Thirty coats of oil
varnish with drying time between eadt coat and hand rubling of ead resultsin anicebut labor
and time intensive finish.

Finishing *surfaceprep sealer, ail varnish, and polish + The acane at of finishing a
luthier family instrument and the mystic surroundng this processis legendary. This processis
not the same as for finishing furniture. A musicd instrument wood must remain urspoiled and
untainted so it can develop. The cdls of the woodcontain pitch. Asthis pitch driesit crystali zes
and leavesthe cdl nealy empty. Thisiswhy instrument makers pay large prices for aged wood,
andisone of severa reasonsthat in instrument gains tone and vdce ait ages. This process
takes abou seventy to ore hunded andfifty yeasto achieve. Certain treaments enhance and
strip the pitch from the ceéls + woodall owed to soak in the bay of Veronafor two to ten yeas
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allowed tiny microscopic sea aimalsto ea the pitch ou of the cdls. Some wood cut a century
ago in Michigan, sank into the grea lakes and was rediscovered recently. Thiswood,from the
lake, also has the property of empty cdlsandisdrawing abig pricefrom luthiers. If you pay a
big priceor not, one does not want to spail the potential of an instrument by gumming it up with
oil s or other foreign substances. The surfaceof the wood must be sealed, to prevent
contamination of the cédls. Sedingisdorein ore of threeways:

1. Coating the surfacewith athin coat of instrument making due.
2. Using ashellac (Spirit based comporent that seds and daes not sink in the wood)
3. Using sizing.

| prefer the shellacsedant over the other two options + the glueis not as good at
preserving a dea vision d the wood (gets cloudy or dark) tends to be brittle and herd too +the
sizing does nat stick well to the il varnish and it tends to sluff off or become gooey over time.
The protedive aating of sizing, shellac glue, must be nealy removed after being applied urtil
just enough remainsto sed the instrument and provides a base for the ail varnish.
Oncethe surfaceis sded, the il finish can be gplied. Hereisalisting of period redpes for
instrument grade varnishes along with the source. | have experimented with some of these and
have developed what | findto be agood varnish for musicd instruments out of thisinformation
and some other sourcebooks | have on 18" century violin varnish. These ae & ealy asthe
documentation on \arnish gets.

Thefollowingisfrom VIOLIN-MAKING: ASIT WASAND IS by E.D.
Heron-Allen (Ward, Lock & Co. Limited Londan and Melbourne 1885sec al.)
THE VARNISH.

All the data we have to go uponare the printed works of some few individuas, who have written
pamphlets on the various varnishes in common use for various purposes, andit is not unreasonable to
suppase that the varnish used by the luthiers or fiddle-makers, was, to a cetain extent, famili ar to them;
again, the reading and proper construction d these formulais rendered more difficult by the fad that many
of the gums, resins, and solvents mentioned, nolonger exist under the names by which they were then
known, and some would seam amost entirely to have disappeaed. | will now recaitulate afew of the
most likely formula enumerated in these ancient brochures. Thefirst | have been ableto oltainisatredise
cdled "Seaets of the Arts,” first puldished in 1550, ly one Alexis, a Piedmontese. He gives the foll owing
redpes.—

1. Placesome powdered benzoin (a) in aphia and cover it with two or threefingers depth o pure
spirits of wine, and leaveiit thus for two or threedays. Into this ~ phia of spirits, pu five or six threals of
saffron (b) whale, or roughly broken up.With this you may varnish anything a golden colour, which will
glitter and last for yeas.

2. Take whiteresin (vide nate) 1 1b., dumtreegum 2 azs., Venetian turpentine (c) 1 oz., linsee all
2 azs.; bre& up the resin and melt it. Disslve the gumin common dl and pou it into the resin, then add
the turpentine and dl, and dadng it onalight fire, let it thoroughly mix; remove and keep for use; apply
slightly warmed. Thisis agood pcture varnish.

Under this head would come akind d copal, known variously as "Indian copa," "dammar," and "gum

animi," which flows from a Sumatran tree cdled Vateriaindiccz which was, in former times, known as
"white anber" or "whiteresin," or "white incense," which names were dso given to a mixture of oil and
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Gredan wax, sometimes used as a varnish.

Asthe names of many of these gums, etc., may be unfamiili ar to lay readers, | have placed an Appendix,
descriptive of them, at the end d the bodk (Appendix A.), and the referenceletters in the text refer thereto.
D. Alexii Pedemontani de Seaets Libri Septum. (Basle, 1603)

3. A quickly drying varnish. Take frankincense (d) and juniper gum, powder them and mix them
finely. Take some Venetian turpentine, melt it in alittl e vessel, and add graduall y, mixing thoroughly, the
aforesaid pavders. Filter through cloth and preserve ; apply warm, and it will dry very rapidly.

4. Take gum-mastic (€) 2 azs., Venetian turpentine 1 az., melt the mastic onalight fire, adding the
turpentine, let it bail for some time, mixing them continuously, but not long enough for the varnish to
becometoothick. Put it away out of the dust. To useit, warmit in the sunand lay it onwith the hand.

5. Boil 3 1bs. of linseed all till it scorches afeaher put into it, then add 8 @s. juniper gum and 4
0zs.» aloes hepatica (~, and thoroughly mix them; filter through cloth, and kefore using, warmin the sun.
6. Gum-mastic 2 azs., gum-juniper 2 azs., linseed ail 3 azs., spirits of wine 3 azs., bdl ina dosed

vess for an hou.

The author cites as colouring matters, sandal wood(g), dragon s blood (h), madder (i) steeped in tartaric
add, log-wood (j), Brazl wood(k), al dissolved in pdassalye, and alum, and bdled. Also saffron (b),
cinnabar (1), and apurent (in). He says, "Linseed al will disslve mineral and vegetable wlours, but kill s
others."

Fioravanti in abrochure cdled "The Universal Mirror of Artsand Sciences," pulished at Bolognain
1564, gives the four following formula

1. Linseed al 4 parts, spirits of turpentine 2 pis., aloes 1 pt., juniper gum 1 .

2. Powder, benzoin, juniper gum, and gum-mastic, and dsslvein spirits of wine. Thisvarnish dries
at once

3. Linsed al 1 pt., whiteresin (vide nate, p. 173 3 pts., bdl together, and colour as you will .

4, Linseed al 1 pt., resin 2 @s., pineresin ~. pt., bal till it t hickens. Juniper gum must never be
added to the linsead all till it bails, or elseit will be burnt. The oil shoud be bailed till it scorches afeaher
dipped into it.

He gives the same diredions as Alexis, as to colours, and the solvent powers of linseed all.

Beyondthese two authors, formula become rather scarce, being chiefly brought from China. All these lat,
and the coming, formula ae nat to be taken asinvented at the dates given, for they are from works in the
nature of Encyclopedias, and consequently post-dated.

A priest of the name of Anda, in apamphlet entitled "Recaueil abrégé des Seaets Merveill eux,” pubished
in 1663 gives the following redpe :(—Oil of turpentine 2 ozs., turpentine 1 ox.,juniper gum ~ dram; to be
mixed over aslow fire.

One, Zahn,in 1685,in "Oculus Artiflcidis," val. iii ., p. 166 givestwo redpes.—

1. Elemi(n),anime (0), white incense, and tender copal (p),

2 drains ead; powder and dslvein acdic add in aglassvessl, adding 2 drains of gum tragacanth (q)
and 4 dains crystali zed sugar; dry off this mixture and povder finely. Take 1 Ib. o oil of lavender (r) or
turpentine and 6 as. Cyprian turpentine (s), and bal them on awater bath. When the turpentine is well
disslved add the powder and mix thoroughly; bail for threehours.

2. Qil of lavender 2 azs., gum-mastic 1 oz., gum-juniper 1 ox.,turpentine .~ ox.; powder the mastic
andjuniper, and bal the ail, then add the turpentine, and when dsslved add the powders and mix
thoroughly.

The Rev. Christopher Morley in 1692,in "Colledana ChinicteaLydensia," gives under the name of "Italian
varnish," the following redpe

Take 8 azs. turpentine and bal onafiretill it evaporatesdown to 1 @.; powder when cold, and dsslvein
warm oil of turpentine. Filter through a doth before use.

And, lastly, a Jesuit, named Bonanni, in his"Traité des Vernis," pulished at Romein 1713 givesalist of
substances used, in which lie includes—i, Gum-lacin sticks, teas, or tablets (i); 2, Sandarac(u) or juniper
gum; 3, Spanish or American copal, hard and soft; 4, Amber (v); 5, Asphalte (w); 6, Calabrian resin or
pitch; 7, A littl e-known gum which flows from the wild dive-tree resembling red scammonmum.

Besides these he mentions as gums not used for varnishes, elemi, anime, arabic (x), pea-tree cherry -treg
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azaolebtree(vide p. 131, and aher treegums. He dso aludes to gamboge (y), incense, myrrh (2),
oppopormx (a d, ammonia, ails, such as turpentine, copaiba (b b), etc. It will be observed that he omits
benzoin, and mistakes when he dasses amongst uselessgums elemi and anime, which (espedally the
former) are much used for violin varnishes on acourt of their tender qualiti es, otherwise hislist is
pradicably one of the modern ingredients of varnishes for all

1 Sandarach, o rather what is ld as guch, is amixture of the resin described in nae s~, Appendix A, with
dammear and hard Indian copal, the placeof the African sandarach being sometimes taken by true gum
juniper. These gums are insoluble (or nealy so) in alcohd, and consequently the sandarach (or poulc ~ of
the shops) is uselessto the violin-maker. True sandarach is the pure gum of the cmmon juniper, and
appeasin the form of long yell owish dusty teas, and such you must seethat you get. Andfor thisreason |
have dways in this chapter made use of thisterm gum juniper in preferenceto the better known term
sandarach pur~,~t a. He gives many formulai, the bases of which are principally mastic, juniper gum,
copdl, linseed al, and dl of lavender. It would be eay to multiply these old formula, but spaceforbidsit;
the foregoing arc doultlessthe most important and wseful of them, as giving us agoodideaof what
materials the old Cremona varnishers had at hand; their varnishes, of course, had to be most carefully
suited to their peauliar requirements, and properly to ascertain thisit is necessary to find. (a) what part it
playsin the @nstruction d afidde, and (b) what qudliti es it must consequently necessarily possess L
Abbe Sibirein "La Chelonami€" thus aimsupits‘raison d tre

"IL faut que ces pates, parfaitement d lay es, plus| géres que massves, nourisent losmat riaUx sans
masquer leur vertu, et adowisent les ons sans les obstruer. Ce no serait pas la peine d avoir pristant de
pr~cautions avecle mmpas [duviolon], pou les annder avecles drogues. Emaill eztant quil vous plaira,
mais n asourdisez pas. Quand je vous commande unviolon, je souhaite quil soit joli, maisj entends quil
soit hon; et mon aeill e, indign e et jalouse, ne vous pardonrerait pas d avoir, asesd pens, travaill d pou
mes yeux.

Translation o the French (" La Chelonomie " thus sums up its © reason d ?tre " IT is necessary
that this pates, perfectly diluted, lighter than massive, feeds los materials without
masking their virtue, and eases sounds without blocking them. This no would be not the
punishment(effort) d to have set so much pr~cautions with the compass [of the violin], to
cancel them with drugs. Enamel so much that he(it) will please you, but n dim(deafen)
not. When | command(order) you a violin, | wish whether he(it) is beautiful, but j listen
whether he(it) is hon; and my}

Before beginning to consider the matter we must get rid of al notion d colouring the wood tefore
varnishing, or staining it with adds and cher corrosivesto give the gppeaanceof age and all such
inventions of the Evil one, which adds snk right into the unproteded woodas into blotting-paper, and
invading the innermost heat of the fiddle~ where they have no bisinessto be, destroy its most sovereign
qualiti es without performing any of the proper functions of varnish. Itsfirst and grea functionis, of
course, the preservation d the woodwithout it nofiddle muld attain an age of more than avery few yeas,
and the tone would lose sweehessand paver after avery short existence of harmony. On its nature dso a
grea Lal depends: it must be tender, in a manner soft; that. s, it must yield to the movements of the wood,
and nd encase thefiddle like afilm of rigid glass It iswell known that in ha weaher the wood expands,
andin cold weaher contrads on aviolin, imperceptibly perhaps, but nore the lessadually, and the nature
and quality of the varnish must be such asto al ow of its foll owing these movements of the woodto which
it is applied, withou cheding them in any way, asit certainly would if it weretoo hard. It isthis that gives
the oil varnishes such avast superiority over spirit varnishes, though the former are more difficult to
compoundand apply, and take weeks, months (nay, yeas), to dry properly. Gum-lao hasthis same
hardening eff ed uponvarnishes, though it has been most fredy and dsastrously used, in the redpes given
below | have spedally excluded all such, and all spirit varnishes. To oltain this supgeness the gums must
be dislved in someliquid na highly volatil e like spirit, but one which mixes with them in substance
permanently, to courterad their own extreme friability. Such are the essences of lavender, rosemary, and
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turpentine, combined with linseed al.

If these andtions are borne in mind, aglance d the dove formulawill show that they are dl
adapted for applicaionto musicd instruments in agreder or leser degree though most of them would
reguire, a any rate, diluting. For instance, among thase of Alexis, the Piedmontese, No. 1is hardly more
than a stain, and would require the aldition o gum mastic and juniper to giveit consistency. No. 2would
be tender, bu too heavy; the same remark appliesto Nos. 3and 4; they all require dil uting with esence of
turpentine, and so onthroughout. A moment s consideration d ead will suggest the dilution a ateration
required to make it useful for the purpases of the fidde-maker. Again, by aloosenessof dictionthe old
masters have been cited as covering their fiddles with an "oil -varnish," withou stating whether the oil
employed were an ail properly so cdled (aslinseed all andthelike) or an essentia ail (such as oil of
turpentine). It has appeaed in the foregoing remarks that the old varnishers used to begin by baili ng their
oil sto an extent sufficient to render them siccaive, and then after codling they mixed in the necessary
powders, having re-heded the oil to alesser degree otherwise the high temperature necessary to bal the
oil would burn the deli cae resins and gums which they~ employed. Andin this they diff ered from the
manner in which the hard glassy spirit varnishes of to-day are made.

M. Savart has made the extraordinary mistake of preferring a hard spirit varnish of gum-lao, bi~t it is
difficult to imagine by what circuitous route he can have arived at such an erroneous conclusion. It has
been said that Stradivarius and his predeces=ors varnished with amber, but strong evidence aainst thisis
brought by the fad, that the seaet of dislving amber and hard copal was not known urtil 1744, when
letteis patent for the discovery were granted to ore Martin. His operation was to fuse anber and hard copal
by dry hed, and dsslveit in bdling oil, which was dil uted with an essenceraised to the same hea before
it was added. This operation was, indeed, invented in 1737, btias this was the yea in which Stradivarius
died, he could rever have used it, much lesshis predecessors, as dated by Otto, and besides, a varnish so
compoundd would be much to hard to use onviolins for the reasons before stated.

Setup theart of making theinstrument playable £ Now we mnsider the highth of the
bridge, the fit of the nut and cutting of the grovesin the nut and kridge. Therelationship of the
strings to the fingerboard, frets, tailpiece ad end-pin. Again, we ae facel with art aswell as
knowledge. The tolerances differ for differing types of instruments and whither it has frets or
not, boved, o plucked. (I have amedieval bell cast from the original 13" century mold that
plays aperfeda D pitch A440) Pitchis established at A440from medieval sourcein the aithor's
colledion | use atuner to tune the instrument once strung and then carefully place eal fret in
perfed tune (medieval tuner is cdled amonachord). Frets are nat inset as they are on modern
instruments + some aetied gut, athers are strips or wood, metal, ivory, or horn, glued to the
fingerboard.

The string distancefrom the fingerboard at the nut is variable, depending on the type of
instrument, but runs abou 1/32 d an inch in general (thisis smplistic but | am trying to give
some referencetolerancefor beginnersto work from). The aut of the nut shoud na betootall
with deep groves, but only tall enough to all ow the strings to fall i nto agrove and hdd. Too
much nu abowve that can cause buzzing and poa appeaance & well as bredkage of the strings.

The strings must not be too close to the fingerboard or soundng board, na too far away,
andtravel evenly along the board oy widening the spaceslightly by the end toward the bridge.
If too close, they buzz. If too high, the ae difficult to play and cause the performer to slow,
fumble and have pain. A goodinstrument is easy to play. Thisrelationship isacdieved by
adjusting the nut, bridge and fingerboard. It isan art and craft that takes timeto master. If it first
you have difficulty, kegp working with it. First discover what needs to change to make it right.
Care and petiencewill reward you with afine playable instrument.
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The use of gut strings changes a set up grealy * increased spacefor more dastic and
vigorous vibration must be cnsidered to prevent the string from hitti ng the soundng or finger
board.

Setup onthe Fyddleis perfed for use of gut strings and proper playing technique.

Finger boards are shown to befor al i ntents and pupaoses flat with very littl e arveif any
* this pradiceof curving the board is late Renaissance and orly in mild amourts + we do nd see
curvature on finger boards asin the violin family urtil the late 18" century. Existing baroque
finger boards on these instruments are nealy flat and very diff erent than the modern setup.
Seang an ealy violin does not help uressit remains unchanged from the original short straight
(nonglanted nedk) along with the wedge finger board. The finger boards on my fiddes are
corred and do nd show my ladk of craftsmanship (I have made the airved finger boards on
Baroque gambas). The surviving instruments in traditional cultures today are dso constructed in
simil ar fashion and this evidence must be @mnsidered.

The luthier craft isa cmmplex one, requiring a knowledge of many spedal skill sand
concepts. Inlight of this, a capenter, wood carver, or cabinet furniture maker does not have
these skill , and canna have them without yeas of personto person apprenticeship such as | had
with Mr. Johrston (age 89in 19723 19721974,Mr Peterson (age 92in 1984 19821984 and
Mr. D. Jones 19921993. The dhoiceof the wood,the ait of the wood,the fed, bend, tone tap
resporse, as well asthe proper set up andtensionare dl highly guarded craft seaetes. These
things are dso na easily imparted to words in abook a and nd able to beimparted dwe to the
hands on complexity of the subjed.

Asto choiceof woods + again * the most reasonable match to period types -- that are
available + are used for my instruments. Just becaise one does not see derry woodin medieval
furniture til the 14" century does not mean it is not used ealier in musica instrument buil ding.
Woods not seen a al in furniture ae used in instrument buil ding including ebory.

Authenticity:

Medieval musicd instruments made by me have been displayed in several museums and
arein the mlledions of several mgor universities ealy music departments including San Diego
State University and Stanford. They are regarded as the most acairate reconstructions of these
instrumentsin the world. My work is acceted and knavn in academic drclesincluding two
presentations at the Kalamazoo Medieval Congress

Playing This Instrument:

Thisisnot a guitar nor isit amountain dulcimer! Neither, Guitar, Renaissancelute,
nor mourtain ducimer tedhnique can be used to evaluate the playabilit y and the sound d this
instrument. The period ill uminations all show use of pledrums. The maker also ojedsto
unskill ed (in this instrument) musicians trying to demonstrate the instrument for judging.
Someone who can play amountain ducimer (for an example) or the harp (another example) is
nat skill ed in thisinstrument, or any other | build except that of a harp, and canna be used to
demonstrate or give inpu onthe playability of thisinstrument. The instrument requires gudy in
medieval fydd e style and tedhnique and orly someone with that skill can play the instrument
properly for evaluation. It is passble for an urskill ed (in this instrument) musician to acually
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damage the instrument or bre&k strings. One would na ask atrumpet player to demonstrate the
celo or apiano dayer to evaluate aharp. The setupisfor an 11" century gut strung medieval
fyddle andit plays wonderfully well.

It iscriticd that the instrument be held, asin the ill umination, taking care nat to rest any
part of the body against the back. The bad isthe primary soundng board and must be
unmuffled, unhndered, for the instrument to spe&k properly. Two playing styles may be used +
gamba (legs) or arm (at the shouder). The bow is used to excite the string and make it spe&.
The musician may be surprised to find the optimal soundmuch closer to the bridge than ona
modern violin.

Cherry wood- chaosen for lack of knots and clea of splits and defeds, cured and aged so
thewoodis gable + for the box and rec.

The topwoodis Spanish cedar - quarter cut - from old stock approx. 100yeasold.

Strings are natural gut high twist instrument quality.

The pegs are boxwoodwith ebory coll ars after Spanish and French designs.

Roseis hand cut from English Sycamore and elephant ivory (from old piano keys).

Finger board is cut from walnut.

The bridge and nu are caved ou of ebory.

Ivory and han marquetry are inlayed onthe face

Qil varnish (made from a period reconstructed redpe)

Finishing *surfaceprep sealer, ail varnish, and polish + The acane at of finishing a
luthier family instrument and the mystic surroundng this processis legendary. This processis
not the same as for finishing furniture. A musicd instrument wood must remain urspoiled and
untainted so it can develop. The cdls of the woodcontain pitch. Asthis pitch driesit crystali zes
and leavesthe cdl nealy empty. Thisiswhy instrument makers pay large prices for aged wood,
andisone of severa reasons that in instrument gains tone and vace ait ages. This process
takes abou seventy to ore hunded andfifty yeasto aciieve. Certain treaments enhance and
strip the pitch from the ceéls + woodall owed to soak in the bay of Veronafor two to ten yeas
allowed tiny maaoscopic sea aimalsto ed the pitch ou of the cdls. Some woodcut a century
ago in Michigan, sank into the grea lakes and was rediscovered recently. Thiswood,from the
lake, also hasthe property of empty cdlsandis drawing abig pricefrom luthiers. If you pay a
big priceor not, one does not want to spail the potential of an instrument by gumming it up with
oil s or other foreign substances. The surfaceof thewood must be sealed, to prevent
contamination of the cédls. Sedingisdorein ore of threeways:

1. Coating the surfacewith athin coat of instrument making gue.

2. Using ashellac (Spirit based comporent that seds and daes nat sink in the wood)

3. Using sizing.

Oncethe surfaceis sded, the oil finish can be gplied. Hereisalisting of period redpes for
instrument grade varnishes.

All decorationis appropriate for Spain ca1260. Although the detail s of
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deoorations are not clea onthe Cantigas miniatures one can seethat the instrument has a caved

head and pegbox, with pegs off the sides. Also ore can clealy see arose andinlays, the rose

used here comes from amore detail ed painting of the period where the rose is clealy depicted.
One such example from Monasterio de Piedra 1390.

Wood:

Seled cherry wood bog carved ou of the solid + basic tolerances 2mm (1/8") badk sides
andtop. Master tolerances vary from 2mm o Imm in various paterns on the bad to
acommodate tone production.

Spanish Cedar + quarter cut from old stock approx 100yeasold. 2nm tick with inset
hand cut rose out of English Sycamore. (Spanish Cedar -- one of the period luthier woods for
tops).

Bridge and nu are of ebory.

Pegs are of boxwoodwith ebory trim after Spanish and French designs.

Finger board is cut from walnut

Ivory and han marquetry are inlayed onthe face

Qil varnish (made from a period reconstructed redpe)

Componants: All are period - glue, varnish, strings, everything.
Timeto construct:

Estimated housto complete this projed + 400 hows or more. Times are estimates. The
inside dimensions and tolerances are adieved with hand scrapers, hammer and chisels, and small
gouges. Theinstrument was worked onfor the last six yeas, just being finished recently.

Theroseiscut with ajewelers saw, and small files. Holes are drill ed with had tiny hand
drill (no moving medanism), and the entire rose takes abou 40 hous. We must not forget the
time to design the instrument from the original sources. Drawing of working drawings and
making jigs or models.

Theivory and han inlays are hand cut (piano key ivory) totaling 40 a more housto
make andinlay. All inlay work ishand cut with period hand woodworking toadls.

The body or the instrument is carefully hand dmensioned for proper tolerances using
scrapers and chisels. Many many hou's of work goesinto this processto get it right + thisisa
master luthier art.

Carving of the figure head and peg box are dso very time mnsuming as well as hand
reaming the pegs for a perfed fit.

Set upisas much as 40 housinvaving angle aljustments onthe finger board, nu
making and fiting, bridge adjustment (not to mention carving the bridge) and gdacement of the
ivory fretswhich al had to be hand cut. Fine aljustments to make the instrument playable + here
isanother master luthier art.

Grafting the ned, seleding inlaying or overlaying trim all aretime cnsuming.

Abou threeto six weeks of onand df time aerequired to properly finish the instrument
in an authentic period style with period materials. (100 hsat least). Varnish from period redpes
must be made and applied = nd asis done with furniture which would spoil amusicd instrument
+ bu, with knowvledge of the [uther craft and arts.

Making of period varnish *the research, and development as well as the skill to apply it,
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are dl speaal skill sand knawvledge within themselves.

Everything £ All materials are ascloseto the Middle Ages as can be,
making theinstrument not only look authentic but, be so in materials
and workmanship aswell.

The Bow

Artists who are nonmusicians have faithfully drawn musicd instruments in some detall
and then simply drawn fanciful sticks and crude representations that could never be functional for
abow. Thispradiceiswell documented even in the Renaissancewhere acarrate atistic
representations abound. One such proof isof amusician artist who dd acairately represent a

bow in the 16" century giving detail
not guessed at in comparisonto
those from other artists depictions.
The paint is, the bow shown with the
English (Canterbury), Passonale of
Augustine ¢1100fyddeis much
more detail ed than the others iown
above. Some anourt of conjedure
must be dl owed within functional
limits to reproducethis ealy bow.

Thewoodis caefully chasen
for its suitability as bow material as
well as authentic to thetime and
placeof the original. Decrationis
minimal but some caving onthe
knobisin keging with the time and
period.

The aeaunder the hand, d courseis

hidden bu the angle of the bow hair

asit approades the knob onthe

bad side of the musicians hand

gives cluesto the shapethat is

masked. The hair istied in the front
andthe knobin therea offer apoint for the hair to tie. Although alot of fadorsareinthe ar as
to exadly how the hair was attached to the bow, an educaed guesscan me made. The hair must
stay in the same playing plane, therefore there ae only avery few limited ogions on hav that
could bedore. My solutionis period and a very reasonable asumption based uponfunctionality
and knavledge of the aaft, aswell as examination d folk bows aroundthe world.
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Construction notes:

The hair is not pushed into the bow with awedge &it isonamodern bow + the hair is
not controll ed by presaure to abow surfaceso the hair is more unruly than ona modern bow.
Thisis common ontraditional bows foundin the Midd e East and nath Africatoday. The bow
playswell. Thereis plenty of tension onthe bow * loose hairs may eventuall y breg and trim up
the bow but thisisexpeded. Thisisafixed tension bav + onein which thetensionis st once
when made and canna be aljusted. Adjusting bows do nd arrive urtil ealy experiments with

the m
sta rted
in Ehe
16

cen tury.
A hairi
ng fram
e was
cus tom
ma de
for the
pur pose
of bend
ing the
bo w
an d

hal ding
it whil

ethe hair was attached. Maple isthe wood d choicefor this English baw since historicd
artifads (6" and 7" century Anglo Saxon rottas) were built with maple. Thewoodis grong,
bends enough for abow in the @rrea thicknesses and makes agood bav. Finishing isthe same
asthefydde.
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Woodgrain isaues £ the table (top a sound bard) is quarter cut. Quarter cut
instrument quality woodfor topsisavery costly item. The better quality woodis aged +
some & old as sxty or moreyeas. The grain appeaancefrom the surfaceis graight + this
must be = and \ery littl e can be done to dressthisup. One later solution was inlays of
ivory, wood,and han. Thisisnot dore onany instruments of this ealy time period. The
ripple flame dfed is atraditional enhancement that may be adieved and this was dore to
enhancethe instruments appeaance. The d@owe ill ustration from is from Allen's book on
luthering, considered the bible of luthering. (E.D. Heron-Allen VIOLIN-MAKING: ASIT
WASAND IS (Ward, Lock & Co. Limited Londan and Melboune 1885sec al. 1861first
ed.) (Bookin private wlledion d the author).

Appendix A
Course Note Length Tension Kgs Gut String
1 e 33cm 2.67 400mm
2 a 33cm 2.21 A460mm
3 d 33cm 2.01 .600mm
4 G 33cm 1.92 .900mm
Total Kgs Tension=38.81 = 19.382 pourgpresaire

Few strings does not mean simple to construct. If thetopis not properly braced and the
bridge not adjusted just right, the top will bow inward , cradk and cave in, destroying the
instrument. The dfed of pladng a20 poundwveight ontop d the bridge andleaving it thereis
sufficient for the construction d this instrument and represents knowledge of the luthering arts
and skill sto properly make such an instrument that does not show any stress

Appendix B
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Although European maple is avail able from luthier supdiersit isonly sold in preaut
sheds for guitar or violin making (unsuitable for my needs) and the woodis very expensive.
Sincethe projed requirements for this fydde demanded alarge block or wood nd sold by the
luthier suppiers, other sources were explored for a suitable authentic wood. The hardnessand
qualiti es of hard, sugar maple, along with its close simil arity in al respeds to English sycamore
and European Maple, made it the best choicedue to its avail ability in the proper size and quality
for the projed.

TRADE NAMES: Hard Maple, Sugar Maple
SIMILAR WOODS: Sycamore (European), Maple (European), SwissPea, Alder, sliced Birch
ORIGIN: North America

RANGE: Eastern areaof North America from Newfoundand to the Guff of Mexico. Exploited
commercialy mainly in the north of the USA. Apart from its use & woodalso significant as the source of
maple syrup. Spedd forms of Hard Maple ae the Curly Maple, Quilted Maple, Fiddiebadk Maple and the
Bird©s Eye Maple.

USES: Hard Maple is one of the most used furniture woods in the USA. Over the last two yeas Hard
Maple has establi shed itself in Europe & afurniture wood, above dl as a"substitute” for Pea; Alder or
European Sycamore in ursteamed white or steamed pink color shades. Due to its resistanceto frictionit is
also suitable & hard-weaing parquet in gymnasiums, etc. Turned into bobbns, loom shuttles and hlli ard
cues.

PROPERTIES: So-cdled "sugar" occursin Hard Maple venee - small, brown stains read over the
surface These can be diminished by steaming or staining.

MACHINING: More power is required for machining Hard Maple wood bu smoacth surfaces and profiles
can be produced by using hard metal-tipped tods. Thereisarisk of burns when using dull todls.

SEASONING: Kiln drying in particular must be caried ou very slowly and carefully becaise the wood
tends to easily chedk or warp.

FINISHING: Hard Maple can easily be stained and can be surfacetreaed with any finish with no
difficulty.

JOINTING: Gluejoints hold well and pre-drill ed screw joints are preferred over nail joints.
http://www.chpi.com/pages/spedes.html
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