The Guitarr a Latina
Spain ca 1260from the Cantigas de Santa Maria
Copywright 2003Barry Ebersole

On theright (top) are two guitarralatinas - one with the sharp rea shouders and ore
with the rouncded rea shouders. The guitarra onthe left (bottom) is of the longer nedk variety
while the one onthe far right (bottom) is of the type being constructed, excepting for the sharp
rea corner variation. | have constructed this sharp corner versionaswell. Noticethe caved

head onthe peg-box ontheright. (Pictures from the Cantigas de Santa Maria of Alfonso X,
1260
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Thisimage from the Cantigas de Sant Maria
manuscript clealy shows the bridge with strings
running over the top and continuing to attach to the
front of the box. A detail found onthis reconstruction
(Thiswas obscured by arms of the musician onthe
other icons). Note dso the four inlays onthe faceof
the instrument — ancther detail foundin the
reconstruction. Noticethe dea frets onthe nedk
(wide, na tied gut but some other material)..

Pledra ae dso shown — hend
carved pluctrafrom horn are displayed
with the reconstructed instrument — a page
of pledratypes from manuscripts appeas
later in these documents.

The Portico de Santiago de
Compaostela ( musicians playing
instruments carved in detail).
Although 12" century in arigin the
instrument of the guitarralatinais of
interest, shown above just right &
left of the symphorium. Noticethe
doute airved shouders with figure
eight waist asin thereaedion tere
being documented.
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The Cantigas de Santa Maria ae awedth of information onmusicd instrumentsin the
Midde Ages. Usualy musicd instruments are depicted for some purpaose other than just
showing instruments. In the Cantigas we have pictures of instruments for the sake of presenting
the instruments. Sincethe major source of information onstringed instruments of the Midde
Ages comes from pictorial and iconagraphic sourcesit is criticd to present these primary
SOUrces.

The entire goproach to musicd instrument construction dffers from later time
periods. We ae familiar with the grea masters of the Seventeenth Century and many propcse
their work to be the allmination d centuries of development leading to the arival of perfedion.
Thisview is smplistic & best.

Construction d instrumentsin the Middle Ages, first and foremost, was avisual art as
well asan auditory one. Yes, the instruments must be functional but they must also be pleasing
to the eye. A cahedral could be functional but the cncept of visual beauty creaed much more
than functionality -- part of the functionisin the beauty and canna be seperated..

Most instruments in the string family had bodes carved from a single block of wood +
the badk and sides of the instrument, and sometimes the ned and peg-box were dl from asingle
block of wood. Medieva artists had the knowledge and ability to crede instruments as they were
constructed in the Renaissance, using slabs of wood kent to form sides and attadhed to a separate
badk. Therewere goodreasons for not doing so.

Aristotle taught the importance of everything in balance The fibersin woodcary
vibrations. When the bac and sides are aut from one pieceof wood,caved ou of the whale,
the fibers are d@tadied and unbvoken between sides and badk. Soundcan travel unhindered
throughou the body of the instrument. The instrument islouder, low tones cleaer, high tones
cleaner £+ muddy sounds are not asociated with these instruments.

Thereisno stress from bending woodinto shapes, in an instrument carved ou of asingle
block of wood. Stressalso duls and mutes ound, ly retarding the musicd vibrating quality of
the woodfibers. The use of the bent slab system is more e@namicad onwood,takesless «ill to
cave or creae, and al ows for faster manufadure of an instrument. These ae the reasons for
dropping the superior medieval instrument making techniques. | have madeinstruments both
ways—instrumentsthat are identical in all respeds except the construction of the box.
Both o these instruments were medieval fyddes, ore's ssundwas a muted soft voiced
instrument, whil e the other, aloudresporsive dea toned ore. The better instrument was made
in the medieval fashion, caved ou of the solid.

| will go so far asto say that the instrument makers of the seventeenth century, asfar as
construction tedhnique is concerned are devolved. If some enterprising person wereto use
medieval construction technique to make amodern violin, they would ndicethe instruments
superior sound,as | did with the é&ove mentioned medieval fyddes.

The Midde Ages does nat represent a backward stage of Western music from which
gredness rings. The Midde Agesis greanessin Western music and hddsits own pace
against al others.

As dated ealier very littl e survives ealier than the Renaissance other than iconagraphic
and manuscript forms + here ae two surviving examples:

Thefirst iswritten of in Early Music January 1983in the aticle Musicd instruments of
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the Mary Rose, areport onwork in progressby FrancessPamer. Although the Mary Rose sunk

in 1536,the two fyddiesfound on bard are not related to violins but are of medieval

construction and type describing the box as carved from the whale.

The secondis known as the Warwick Castle Gittern (adually a Citole but mis |abeled).

The guitarralatinafalsinto the dassficaion d citole so this one surviving example is very
important.
(Although na
at al the same
shape of the
Spanish
version)

Thisone, dating 1302,is a highly decorated
instrument survived Eli zabeth I’ s destruction o
her fathers 6,000 pecemedieval musicd
instrument coll edion + she burned them. This
one survives, chopped and converted into a 3
string fyddle. Only the badk, ned and some of
thesidesare original.
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The instrument is carved from boxwood decorated with hurting scenes. Carved from a
solid bock of wood.

Other archeologicd examples exist, na many (abou 5 na courting the ealy period
rottas) but enough, all telli ng the sametale * luthier craft carved musicd instruments out of the
solid. The only exceptions are large lutes and psalteries + although lutes were caved ou of the
solid when it was possble to get agoodlarge pieceof wood. (Freeof splitsand knds+ arare
piecefor such alarge projed).

Woodseledionwas important - not only type, bu condtionand cut. Hard woods of the
fruit and nu family, baxwood, were the primary woods for the box and redk (mulberry is used
for whole body cut sazsin Turkey). Spanish cedar or sprucewere woods of choicefor tops (
quarter cut ). Thisisthegrain of thewood. Proper choice must be made inconsideration to cut
of the grain for musicd instrument making. One pays a high pricefor musicd instrument quality
woodand beauty isnot amajor consideration in top (soundng board) wood +the age aaxd wood
type aethefadorsto consider.

In quarter cut woodthe grain stands verticd and straight all the way through the board.

Slab cut has doping and curving grain. *Seedrawing below for details. Quarter cut woodgrain
stands like this |||[||[[|][]|i#hd slab cut grain is\\ or /////// or -------- when viewed from the edge
of the wood.

For this Guitarr a Latina reconstruction x Construction Notes:
Theguitarr alatina from the Cantigas de Santa Maria ill ustration:
Not every concevable question that could be answered will be here— The volume of

Page 5



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, finishing and jewelers), hammer and chisels, planes, knives, gauges, files,
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 Ireland found in abog). Study of luthier tedhniques from the Middle
East and Eastern Europe also are windowsto the past for authenticity.

Several itemswere purchased for the projed - tuning pegs, strip marquetry (which |
then matched and created other art from the basic strips), gut strings, and brassrod.

Theseitems 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—1 have made and do make
marquetry from raw materials but the strips greatly reducethe time neaded to finish an
instrument — athough some marquetry was gill made from scratch by me (ivory and horn
inlays were not purchased but made by me).

Other dearation ismade by me—the rose, ivory and horn marquetry, ivory
trianglesinlays (ivory isfrom old piano key ivory, avalable and legal).

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
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. Woods from the Americasis not avail able urtil the late Renaissance
+ such as birds eye maple, mourtain mahogany, yellow box wood, @lasander, 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. The issue with
using oak (surviving two rottas found ot of oak) isthat oak survives well dueto the high tannin
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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 of maple have been found. Oak is nat the only woodthese instruments
were made of andis nat agoodinstrument wood + uhessyouintend on peservingit in agrave
for athousand yeas, then yes, by al 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.

Flamed wood * Use of flamed and decorative woodgrain in the luthier craft dates to the
mid 16" century. The use of the decorative woods, seems 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, woodfrom Turkey (the major
sourceof maple and aher hard woods for Italy) was sleded by the Turksfor its wavy pattern +
so the oars for Italy’ swar gall eys would be wedk, and more likely to bregk. Thiswoodwith the
wavy grain was aso 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 Londonand Melbourne 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. One caana
asume, for example, that the advent of cherry wood se in furniture in the Middle Agesisasign
post for when it was used for musicd instruments. Since aFydd e uses much lesswoodthan,
lets say, a dhair, or bed, asmall suppy of the predous woodwould be seaured by the luthier first
+ the capenter would orly gain accessto it for hislarger projeds as the supdy grew. To assume
that cherry wood,for example, did na enter into use in the Middle Ages until the 14" century
because existent artifad furniture made of cherry does not predate the 14" century would show
flawed logic. First, na all furniture from the Midde Ages has survived, in fad preaouslittl e.
Semnd, because some atifads from the 14" century, that have survived have derry wood do
exist, does not mean the cherry woodstarted use in furniture in the 14" century, only that some
artifads 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 ae taking furniture atifads here nat musicd instruments + |uthiers have dways sught out
and oliained the best wood. Since derry, 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 use them 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
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in many cases all the American luthier can get other than exiotics not appropriate.
Patching, when necessary isdonewith a mixture of glue and very fine sawdust made
into apaste -- astraditional and medieval method.
The design must withstand the presaure of 6 stringstuned to pitch pulling
constantly on the ned and pressng on thetop. (31.328pounds of presaire)

The top is made of Spanish Cedar (bowght from a luthier wood supgier -- aged 80yeas
or more @sting $70.0Q one aghth inch thick, 2 mm -- all quarter sawn.

Thetop d thisinstrument must withstand a constant more than fourty pounds per square
inch of presaure pushing down trying to caveit in. Bradng is necessary to avoid dsaster and
deterioration d the table. Thistop hes traditional crossand bassbraang.

The body is of cherry aswell asthe ned, pegbox and carved animal. The work onthe
box was garted and an instrument finished in 1987. The top was broken in the move from San
Diego 6yrsago and anew top, rose, inlays, finger board, pegs (purchased), bridge, and finish are
al new. The box was reworked inside + espeaally the sides = making a much better instrument.
Sincethe original finish onthe outside of the box and nredk were not removed, orly thinned and
new varnish applied ower the old, the different older varnish gives a darker appeaanceto the
cherry woodthan on dher current projeds. The varnish used then was the same & now,
however darker colophory (rosin) was used in the preparation resulting in a darker color.

Theroseis cut from one eghth inch maplein a historicdly acarate pattern. The face
inlays are of ivory (old piano key ivory) and han, hand made and inlayed in the thirteenth
century style. Marquetry is chosen and owerlaid in proper period style and decor.

Gut strings are used as indicated from original sources and tradition.
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 b{3dg@&28 pounslof presaure).
Some scholars believe luthiers of the Middle Ages used no bracing so the first instruments |
experimented with had none. The tops caved in. The tables bowed inward and split. Clearly,
these scholars 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.

Wood:

Seled cherry woodwas chaosen for the body and redk. (European Cherry (Prunus avium)
Theroseis cut from hard maple £ durable and an important soundamplificaion feaure.
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A small hand (finger twisted -- not medhanicd not modern) drill i sused to piercethe woodwith
tiny holesfor the insertion d ajewelers ssw. The saw is used to cut out the shapesin the design.
Once att, tiny files and a sharp knife, are used to finish the piece

Ebory for bridge and nu.

Walnut for finger board

Spanish Cedar (old instrument quality wood * 83 yeasold)

The model + ore nedds plansto construct an instrument. | make only medieval musicd
instruments. In the past | have made some Renaissaance instruments but their constructionis
completely different than that of the Middle Ages. My interest and spedality is in 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 poster 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 dtadhed 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 [uthier 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
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 model.
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Thefollowing Tableisfrom Craig H. Rus=ll phd,Music of the Spheres: L ove, Chivalry, and the
Universe in 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 Levante Tremontana

(South) (West) (North) (East)

4 Ages Child Youth Maturity Deaepit

4 Body Fluids Blood Chdera Phlegm Melanchadlic

4 Quialities Hot & Humid Hot & Dry Cold & Humid Cold & dry

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 Led
7 Organs Heat Brain Gall Lungs Liver Kidneys Spleen
Bladder

7 Quadlities | Good, Melanchay | Ardent, Variable, Benevolent | Credive, Distant,
Noble Fiery Inconstant | , Natural Good-Dedls | Cold

7 Virtues Fortitude Temperance | Justice Hope Faith Love Prudence

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 upin medieval philosophy and thus boundwith music. Musicd

instruments are an embodment of medieval philosophy and are instruments of love and chivalry
(acmrding to the Troubadous, the perfed embedment of love and chivalry). They must
therefore be perfed, embodying the mysteries of the universe.
Tolerances * carving = musical instrument tolerancesfor tone+ Thisis, for a master
instrument, nathing lessthan high art £ something one does nat seg only heas. Thisisthe
dividing line between master and hadk, 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
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(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 a new master instrument of the violin family that costs over $10,000.00.In
genera, the badk is one aghth of aninch thick (2 mm) andtheribs are one eghth of aninch
thick (2 mm). These ae starting points for the master, na finishing points.

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 £ asymmetry in bridges, body, thicknesses, and cuts, all | eading to a better instrument.
Modern luthiers have lost thisart and it is only now being rediscovered with the interest in ealy
music and reseach into the original setup and oufitting of old instruments. | use some
asymmetry in my luthering intentionally. Thisis part of the seaet craft.

Other Materials:

Ivory and han make up the inlays onthe face ad aroundtherose. (Ivory from old piano
keys+ it islegal). Horn for the pluctrum aswell as. Many exotic woods are represented in the
marquetry which was purchased in strips and then combined to make unique period type
marquetry for the psaltry. The strips are made in the same way they were in the Middle Ages..

From my notebook dawings, most dating bad to the seventies, | find design of bridges
from illuminations which clealy show that detail. The design is period to the 13" century and
for Spain. Thisisa point of creativity + | choose dements of an English bridge and
elements of a Spanish bridgeto create the carved artistic final result.

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

The nedk isjoined to the body inaV joint (traditional Middle Eastern Luthier method)
and the nedk made true. A strait edge, such asaruler, islaid along the finger board, from nut
toward the bridge, and the measure taken of diff erence between the over hang of the ruler and
thetable a different points along the table -- one can easily seethe nedk and finger board are
perfedly in the same plane and straight with the table. Thisisimportant to insure aproper adion
and setup. Thisjoint must withstand the stressof the strings pulling + the V joint is traditi onal
Middle Eastern luthier ned joint technique andis very strong.

Joining woodin the luthier artsis diff erent than that of a capenter or furnature maker.
The wood ontopsis usualy two millim eters thick and must nat be thinned more to get rid of
deegp small pockets of glue residue. That luxury is not a problem when constructing atable or
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whatever, when the boards are a catimeter or more thick. Goodjoinery in the luthier craft will
still have some imperfedionsin thisresped + sincefinishing is dore by hand, nda macdiine. This
iswhy so many instruments have marquetry stripsinlayed in their joins. An instrument withou
joint marquetry is grutting nicejoints £ small imperfedions are acceted. The strength of a neck
joint is criticd to the successof the instrument andis a difficult nonWestern luthier sKill .
Componants: All are period - glue, varnish (made from period recipe by me), 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.

Theroseis cut with ajewelers saw and takes abou 80 hous alone.

Theivory and han inlays are hand cut (piano key ivory) totaling 40 a more housto
make andinlay.

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.

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 saffr on, are the comporent of the varnish | prefer (all
from period redpies).

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 eact coat and hand rubling of ead resultsin anicebut labor
and timeintensive finish.

Finishing *surfaceprep sealer, ail varnish, and polish + The acane at of finishing a
luthier family instrument and the mystic aura surroundng this processis legendary. This process
isnat the same & for finishing furniture. A musicd instrument wood must remain urspoil ed 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
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takes abou seventy to ore hunded and fifty 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
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 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 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 hard too +the
sizing does nat stick well to the il varnish and it tends to sluff off or become gooey over time.
Oncethe surfaceis sded, the oil 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 finc. (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.

Trandation of 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 percautions 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 hony an{Bayjlefish)

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 function s, 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 onaviolin, imperceptibly perhaps, bu 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
turpentine, combined with linseed all.

If these @ndtions are bornein mind, aglance d the @ove formulawill show that they are dl
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adapted for applicaionto musicd instruments in agreder or leser degree though most of them would
require, 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 al 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, but 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 predecesors 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
compounad would be much to~ hard to use onviolins for the reasons before stated.

Setup theart of making the instrument playable +

The bridge was chosen from period d-awings and paintings siow this detail and cut from
ebony with amaple under base for contrast. The nut was aso cut from ebory and badh bridge
and nu were then handfitted to the instrument and prepared for strings.  Now we consider the
height of the bridge, the fit of the nut and cutting of the grovesin the nut and lridge. The
relationship of the stringsto the fingerboard, frets, tail piece ad end-pin. Again, we ae facel
with art aswell asknowledge. The tolerances differ for diff ering types of instruments and
whether it has frets or not, bowed, o plucked. (I have amedieval bell cast from the original 13"
century mold that plays a perfea D pitch A440) Pitch is established at A440from medieva
sourcein the author’s colledion | use atuner to tune the instrument once strung and then
caefully place eak fret in perfed tune (medieval tuner is cdled amonaochord). Fretsare not
inset as they are on modern instruments + some ae tied gut, others 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 a well as bredkage of the strings --
there ae exceptions auch as ahigh wall needed to keep the string in placedue to the angle the
string come from the peg box..

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, they are difficult to play and cause the performer to slow,
fumble and have pain. A goodinstrument is easy to play. Thisrelationship isacdieved by
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adjusting the nut, bridge and fingerboard. It isan art and craft that takes time to master. If at
first you have difficulty, keg working with it. First discover what neeals to change to make it
right. Care and petiencewill reward you with afine playable instrument. (Thisassumesyou
know how to play the instrument).

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 onthis GuitarraLatinais perfed for use of gut strings and the proper playing
technique. The ned existsin aperfed plane, straight with the body + use astraight edge dong
thetop d the finger board and seethat the line of the straight edge that overhangs the table (top
or sound bard) isthe same, even measurement at all points = existing in spacethe sum of the
finger board and fret thicknessabowve thetable. The measurement isequal all theway to the
bridge, proving thetruenessof the nedk angle and the perfed set of thefinger board. The
frets are shallow as indicated in the many ill uminations of citole and guitarra of this time period
andin keeping with the same depth of awrapped gut fret + the other common fret method wsed at
thistime. Proper playing technique is necessary to work with this instrument, just as with any
new instrument, ore nealsto knav how to play andthe aility to play ancther instrument does
not automaticdly give one the skill sto play thisone. The string placement - nut to finger board +
isoptimized for the use of gut strings. ExtraspaceMUST be dlowed to prevent the strings from
buzzing + extrain comparison to what the spacewould be if strung with nylonstrings. Nylonis
lesselastic and requires a higher tension to achieve the same pitch, thus the nylon vibrates less
vigorously than gut.

Finger boards are shown to befor al i ntents and pupaoses flat with very littl e aurveif 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
(nondanted 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
similar 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 s, and canna have them withou 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 abookand nd ableto beimparted dueto 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 musicad instrument buil ding.
Woods not seen at al in furniture of the Midde Ages are used in instrument buil ding including
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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. South Korea Seoul history museum, has recently ordered an
instrument. They are regarded as the most acairate reconstructions of these instrumentsin the
world. My work isacceted and knavn in acalemic drclesincluding two presentations at the
Kaamazoo Medieval Congress Made from period reseacch, bah textual and ill umination, kased
onmedieva concepts and phlosophy, and being made with medieval material types, the finished
playing instrument acairately repli caes the instrument of the target time period all owing one to
hea the soundmost reasonably head in the Middle Ages.

Playing This Instrument:

Thisisnot a guitar nor isit amountain dulcimer! Neither, Guitar, Renaissancelute,
nor mountain ducimer technique 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
guitarralatina style and technique 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
damage the instrument or bre& strings. Onewould na ask atrumpet player to demonstrate the
celo or apiano dayer to evaluate aharp. The setupisfor a 13" century gut strung quitarralatina
and it 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 spedk properly. The left hand approadies the nedk
much in the same way a dasscd guitarist would. The right hand controls the pluctrum, see
drawings for pledrum and hand cetails. The instrument is plucked over thetop o the rose aeg
asindicaed in theillumination. Techniqueis smilar to flamenco guitar with the left and
modified right hand wsing plearum aswell. The best modern matches to paying technique ae
flamenco guitar and a oud.

Finishing *surfaceprep sealer, ail varnish, and polish + The acane at of finishing a
luthier family instrument and the mystry 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 vdce ait ages. This process
takes abou seventy to ore hunded andfifty yeasto aciieve. Certain treaments enhance and
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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 due.
2. Using ashellac (Spirit based comporent that seds and daes nat sink in the wood)
3. Using sizing.

Oncethe surfaceis ded, the il finish can be gplied.

All decorationis appropriate for Spain ca1260. Although the detail s of
deoorations are not clea on the 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, dhers| have date 13" and 14"
century.

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, it gets quicker after | doa
few and get my skill s sharpened bu then bad to slow after an extended period d not cutting
roses.. We must not forget the time to design the instrument from the original sources. Drawing
of working drawings and making jigs or models.
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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 cnsuming 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 al are time 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 knovledge of the [uther craft and arts.

Making of period varnish * the reseacch, and development as well as the skill to apply it,
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.
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Page 23



Page 24



Materials used for pledra ae: ivory, harn, wood,and qull (raptor quill) and tortoise
shell. All these materials have been tried by this luthier and (except raptor quill ) £ by far the
best ishorn. Some horn pedra and ore of ivory is displayed with the instrument. Note the
one with the caved dags hea.
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In Spain instruments were noted by diff erent names than in the rest of Europe. In 1349a
list of musicians employed by the Duke of Normandy includes players of the guitarre latine. The
Cantigas de Santa Marialist the guitarralatina+ qude on ealier page. These instruments are
clealy atype of citole or gittern £ hereis me history.

The dtole gpeas in Europe somewhere aoundthe end d the 12th century. It seansto
have evolved slowly from the dasscd and late antiquity period instrument cdled the athara,
which was akind d lyre. The increasing demand d monophomc music to have more daborate
nate structures, and the influence of the older lutes forms of the eat, appeasto have aeded a
fingerboard onthe athara. Slowly the fingerboard made the side suppats redundant, and the
they shrank away into simple aurls or juts to the side & the base of the ned. The atole was born.
Or wasit? Thereisagred ded of confusion ower exadly which instrument portrayed goes with
what name. In the ealy 12th century, two instrument names appeda - the gittern, and the datole.
Both sean to be somewhat indescriminently applied to similar instruments, and various sholars
have d@tempted (including Mary Remnant and Lawrence Wright) to separate out the two
instruments.

The term citharais where it begins. Citharawas the generic name for a dassof
instruments smilar, but not the same &, the lyre, ostensibly deriving from the Greek island
Cithara. Thefirst instruments in southern Europe with verticd, incurved sides and aflat badk
were referred to as citharas. Cithara becane Cithar, and alarge dthar becane aCitarrone, or
Chitarrone/Chitarra. By the thirteenth century this instrument was the Chitera, Chiterna,
Quinternain Spanish and Italian, whil st in the French it getsthe "g" and becomes guiterne or
gitterne. The English name, gittern, geterne, gyttren (even gythorn) comes from the French, and
gets applied somewhat haphazardly to any flat badked plucked instrument (as distinguished from
the Guitare Moresque with its round lad and the family of the lute that derives from it). The
citoleis aternately known as g/thdll e, sitole, cythd, cytol. Cerone, a 16th century Spanish writer,
clamed that the atolawas identicd with the caera, the dther, or the dttern. Bishop Oresme of
Lisieux writes in the 14th century that "cithare est cithale" - the dtharaisthe atole. Galpin
postulates that the original form was citharola, "littl e ather" which engendered the Provencd
"cithda'. The suppasition that BOTH terms arose out of the same word, cithara, compli cates the
issue. So bah citole and gittern owe their origins to the dthara, or it would appea.

THE CITOLE AND GITTERN IN THE LITERATURE (In Spain Guitarra Latina)

The dtole makesits appeaancelate in the 12th century, and seans wildly popdar throughou the
13th and well into the 14th century. It fades toward the end d the 14th save in some romances,
andin the 15th starts disappeaing from the literature dtogether.

It appeasin texts of the 12th century - Daurel et Beton (written in later 12th cent.) has ahero
who could "play the dtole, and herp richly, and sing songs and compase by himself". Erec &
Enide (by Chretien de Troyesin 1164 also has his hero similarly skill ed. Guiraut de Calansonin
hiswork from 1210cdled "Conseil s aux Jongler" off ered that the Jongler must know the pipe
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andtabor, the dtole, the symphory (hurdy-gurdy), the mandare, the manichord, the 17-string
rote, the harp, the gigue, and the 10-string psaltery. Thusthe dtoleis st as a primary instrument
of the jonglers and troubadours of itstime.

Documentary evidence has it appeaing in the 13th Century History of Fulke Fitzwarine. The
RoledelaTaill e, alist of tradespeoplein Parisfrom 1292 listsfour citoleeurs. Gilesli Muisisin
roughly 1300comments on Parisian students making merry with citoles. There ae anumber of
mentions of it in 13h century Spain; including a dtoler in the @wurt of Alfonso the Wise
(12521284, named Lourenco (from Portugal) involved in a @murt case where aknight,
apparantly unhappy with the music, smashed his citole over his head. The atoleis even
asciated with dancemusic in severd literary referencesin Spain. It appeaed heavily favored in
England, by the number of players hired by courts there, including Willi am le Citolur in 1269
Janyn the Citoler who was paid ore mark for performing at the Westminster Festiviti es of 1305
(where Edward | was knighted); Ivo Vaafor citole playing in 13121334 Willi am Sitolir in
1332 Robertus le Cetoler 1339 JohnSitoler in 1413. Ed Il ©s court band had a"cyteler”.

The 14th Century sees aboam in romancereferencesto it; Launfal, Lybeaus Desconus, and The
Squyr of Lowe Degre dl having cytolersin their midst.

From Sir Launfal (Thomas Chestre Breton Lay - 14th Century)
"To daurcetheywente, alein same:

To se hemplay, hit wasfair game,

Alady and aknight.

Theyhadde menstrales of moch honous,

Fidelers, sitoles, andtrompous,

And el es hit were unright;

Ther they playde, forsothe to say,

After mete, the someres day

All what hit was neigh nght."

In Adam Davie©s "Life of Alexander" from the 14th century, we read "At the feste was trumping,/
Piping and eke taborying,/ Sytolyng and eke harpyng.”

From "The Peal" (Peal Poet, 14th century), Canto I1:3
"Fowlsthere flew thru the forest in flocks,

Of flamboyant hues, bah small and geat;

But citole string and gftern payer (note BOTH arelisted here)
Their reckessmirth cannd repeat,

For when these birds their wings did beat-

Theysangso, with aswed assent.

More gracious glee ould no ore get

Thanto hear andseethis adarnment.”
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From Sir Cleges (Midd e English Breton Lay)
"And as he walkyd uppe and dore

Sae sygheng, ke herd asowne

Off dyve'se mynstralsy,

Off trumpers, pypers, and nkerners,

Off herpers notys and g/therners,

Off sytall and d sautrey:. (this allit erative phrase seemed popuar in a nunber of places)
Many carrals and gete darsyng

In evey syde herd he syng,

In evey place, treuly.

Hewrong hys hondes andwepyd sore;

Mekyl mon he made ther,

Sygheng full pytewydly."

From Confesso Amantis "Tales of the Seven Deally Sins' - Incipit Liber Octavus: Part 1
"He tawhte hir til sche was certein

Of Harpe, of Citole and d Rote,

With many a tun andmany a nae

UponMusique, uponmesure,

And d hire Harpe the temprure

He tawhte hire ek as he wel couthe.”

In later 14th century the references are fewer, and by Chaucer, the dtoleis noted as being of the
Knights Tale, ie, already archaic.

"The form of Venus, glorious as could be,

Was naked, Floating onthe open sea,

Andfromthe navd down al covered was

With green waves, bright as eve any glass

Acitolein her small right hand hadshe,

And on ler head, and leautiful to seg

A garland d red roses, swed smelling...

Though of course, it could be aChaucerian ndionthat Venus had the dthara, na the dtole.

A stock phrase of the dlit erative poetry survives with "Citole and psaltery” in various forms such
as from Richard Holl and©s Buke of the Howlate (ca 1450:

"The psaltery, the sythdlis, the soft sytharist,

The aoude andthe monycordis, the gittrynis gay;

Therote, andthe recmrdour, therivupe, therist,

The trumpe andthe talburn, the tympare but tray”

Thereis gill a dtoler at the court of Navarre, Arnaut Guill em de Hursua, juglar de dtola, who

recaved paymentsin 1412and 1413Tinctoris gives us avery nicedescriptionin his"De
Inventione & Usu Musica€' (¢c.1487; "Y et another derivative of the lyraisthe instrument cdled
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cetula by the Italians, who invented it. It has four brassor sted strings usualy tuned, atone, a
fourth, and bac atone, anditsis played with apledum. Sincethe caulaisflat, it isfitted with
cetain certain wooden elevations on the ned, arranged propationately, and knawvn as frets. The
strings are pressed against these by the fingers to make ahigher or lower note.” But Tinctoris aso
states that by the late 15th century, "the caulaisonly used in Italy by rustics to acaompany light
songs andto lead dancemusic." The "rustics’ in England pu on days, andin the 15th century
Cornish mirade play Ordinale de Origine Mund, King David spe&s:

Wethongmenstels hatabous

trey-hanrs harps hatrompous

cytha crowd fylh hasavtry

psalmus gyttrens ha n&rys

organrsin weth cymbalys

reoordys ha symphory.

Trandation - [Blow minstrels and tabors/Threehunded harps and trumpets/Citoles, crowd,
fiddle and psatery/Shawms, gitterns and rekers/Organs, also cymbal S/Recorders and symphory.]

Appendix A
Course Note Tension Kgs String Length Gut String
la g 3.03 46cm A464mm
1b g 2.25 46 cm 400mm
2a d 2.54 46 cm .567mm
2b d 1.94 46 cm 496mm
3a g 2.24 46 cm .798mm
3b g 2.24 46cm .798mm

Total Tension = 14.24Kilograms per sqinch + 31.328 pourslof presaire

Appendix B

The significance of the link between cherry woodand Mary isreveding in many ways. The dea
asciation ketween her, cherry wood, and the miraaulous, begs for amusicd instrument body
from thiswood it would have been mysticd, and tied with symbalogy to the Virgin (an
espedaly important fad in Spain at thistime). Magicd thinking is part and parcd of the
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medieval mind. | have established ealier the mysticd importance of music in the fabric of life
and culture of the Midde Ages + thisis one more interesting pieceof the puzzle and ore that
criesfor the use of cherry wood onthis musicd instrument.

There are a few examples of paintings where Mary islinked to acherry tree for example,
Master of "Paradiesgertelein” (1410 with Mary sitting between the treeof life bearing
cherries andthe treeof death without any fruit of any kind.

We know of a cherry treein Kleinschadowite (Bohemia), victim of frost andicein 1709,
which budakd forth and boe fruit after a Marianimage had keen affixed to its trunk.
Accoordingto aTyrolean legend (Bozen), Our Lady would havea spedal preferencefor
cherry trees and choases them for appaitions or as dwelling dacefor her image.
Althoughwithou solid factual suppat, two hypotheses might be offered:

(1) A symbdic conredion ketween life andfruitfulnessof the cherry treeandMary might
be ventured

(2) In the history of dewotion, trees are frequently mentioned as dwelling daces of
Marianimages, either as placewheretheyare found o where Our Lady wants the image
to be affixed. The type of tree ©rresponds frequently to the local vegetation.

This page, maintained by The Marian Library/Internationd Marian Research Institute,
Dayton, Ohio 454691390, anccreated by C. Pfoutz was last modified Monday,
05-Feb-2001 0933:14 EST by C. Pfoutz.
(http:/mwww.udayton.edu/mary/questions’yq2/yq262.hml)

Thisisawild neturally growing hardwoodfoundin England and through ou Europe.
The Bing cherry isthe fruit of thetree adisa aop grownin America awell. Thisvariety was
brought to the new world and danted far in advance of any oriental varieties. The forests from
which cherry lumber comes are suppating large mature trees and the lumber is reasonable to
asume to be the same a foundin Europe sincethe treeisthe same variety. Thetreeisa
naturally occurring hardwoodin the European forests, therefore avail able & all time periods.
This cherry woodis avail able with the American cherry wood (the bladk cherry) + the difference
in the woodis color = the American cherry being darker, aimost blad walnut in color whil e the
European cherry isawarm red to light pink in color.

“Prunus avium - Wild Cherry, Gean. Irish Crannsilin

Family - Rosaceae

Description

Small dedduous treewith roundred fruit. Highly

rated for timber.Height 20ft 5m. Age up to 200yeas.

Habitat

Fertile soil but prefers nore acd rich soils. Foundin woods and hedgerows.
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Natural Distribution

Throughou Briti sh 1sles except Northern Scotland. Also most of Europe & far asthe
Urals.

TheTreeYea

Flowers Leaves Fruit Ripen Fall

April/May April June

Propagation and Growth

Grown from seed. Deeply dormant trea as Acer campestre but start treagment as onas
colleded for planting following April. Approx 4000seels per kg. Can be grown from
cuttings from yourg trees.

Timber

Reddish brown wood.

Uses of Wood

Turnery, furniture, veneeas, deoorative paneling. Goodfirewoodwith fragrance of
blossom as burns.

Foodand Drink

The bladk fruit are eible. Birds quickly strip fruit from trees.

Related Spedes

Culti vated cherries derived from Prunus avium.

Also seePrunus padus’

http://www.briti sh-trees.com/guide/wil dcherry.htm

Name European Cherry (Prunus avium)

Type Hardwood.

Other Names Also knawvn as cherry, wild cherry, gean, mazzard, merisier, and kers.

Sources Distributed throughou Europe and southeast Asia.

Appeaance Generally straight grained with afairly uniform texture and arich luster. Light to
dark reddish brown heatwoodand rarrow, nealy white sapwood. Often exhibits greaer color
contrast than American blad cherry.

Physicd Props Moderately hard and heavy, strong, stiff, and moderately stable in service
Heatwood has moderate decg resistance Steam-bends very well.

Working Props Machines well with bah hand and madine tods. Turns quite satisfadoril y.
Holds rews and reil swell, glues and stains easil y, and pdi shes to an excdl ent finish that
naturally darkens with age.

Uses Highly prized for cabinets, furniture, carving, and turnery. Also used for paneling,
deaorative venee, architedural woodwork, caskets, woodenware, nowelties, musicd instruments,
gun stocks, hand es, and toys.

http://www.woodbn.com/ref/woodcherry _european.htm

Common Name: American Cherry, or Prunus Serotina
Other Names: American Blad Cherry
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American Cherrywoodrepresents asmall percentage of the vast forest resources of the East coast
of the United States. Cherry trees of uneven ages are seledively cut, acording to the prescribed
norms and regulations governing environmental protedion d the "Sustainable Forestry
Initiative" or SFI - an initi ative suppated by the American timber industry to sustain this
predous natural resource

Most of the dherry trees grow in the forests of the All egheny mountains, covering the states of
Pennsylvania and New York. This gpedes of wood res benefited enormously from the extensive
reforestation program which began over ahunded yeas ago, when the forests werein danger of
disappeaing through ower-cutting.

In 1900the forest cover in Pennsylvania had been reduced to 10% caused by uncontroll ed cutting
of trees by the pionee settlers for agricultural and then industrial development.

In 1904adisastrous fire and widespread dsease further weakened the forests. However, today
thanks to sustainable forest management Pennsylvania, is one of the largest hardwood poducing
states, covering 68% of the territory.

American Bladk Cherry isin fad, ore of the most sought-after spedesin architedural
spedfication .

For further technicd information freeodf charge mntad the AHEC abou American Cherry and
other types of American hardwoodscili egio americano : www.aheceurope.org

DISTRIBUTION

American Cherry iswidely foundthroughou the East coast of the US. The main statesin which
this gedes of woodis commercialy developed arein Pennsylvania, Virginia, West Virginia and
the State of New York. Much of the cherry processed and exported by Canadais adually grown
in USA.

GENERAL DESCRIPTION

The heatwood d cherry varies from rich red to reddish brown and will darken onexposure to
light, while in contrast the sapwoodis creamy white. The wood has afine uniform straight grain,
smoaoth texture, and may naturally contain brown pith fleds and small gum pockets.

WORKING PROPERTIES

Cherry is easy to proccess nail s and glues well . When sanded, it stains and pdishes very well. It
produces an excdlent smooth finish, and diesfairly quickly with moderately large shrinkage, but
isdimensiondlly stable dter kiln drying.

PHY SICAL PROPERTIES
The woodis of medium density with goodwood kending properties. It has low stiff nessand
medium strength and is $hock resistance

DURABILITY
It israted asresistant to heatwood cecyy.
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AVAILABILITY
Widely avail able form European importersin afull range of spedfications and grades as both
lumber and venee.

MAIN USES
Furniture and cabinet making, high classjoinery, kitchen cabinets, moulding, panelli ng, flooring,
doas, (venea ) boat interiors, musicd instruments, turning and carving.

Average Weight: (12% C.U.) 561Kg/m3

Average Volumetric Shrinkage: 9.2 Greento 6% M.C.)
Moddus of Elasticity: 10,274MPa

Hardness 4,226N

http://www.timberandmore.com/news/newsdettagli oeng.asp?IDART=1723& LINGUA=ENG
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