



































Bull. 3l S
Cne-keyed flute by KIRST Query from Peter Spohr

Comments and questions

= probably an early KIRST-flute because
- it is made from ebony
- of the older shape of the bulbs with a small turned ring (like those
made by Quaniz and C. A, Crenser)
- of the extended shape of the foot~-joint
- the longest centre joint marked "I" has a length of 178 mmn without
tenons
- of the almost round mouth-hole
the head-joint has been shortened twice: above the small turned ring it has heen
taken apart and shortened (sce detail-photo) and the wooden part of the bulb right
above the ivory ferrule has been shortened too which can be seen from the differe--

1

the profile of the bulb ai the lower centre joint

- the rest of the head has two repaired cracks and the bore is repaired by a wooden
bush in its lower part

- lengths of the flute are:

- total lengths of centre joints without tenons "I": 178 mm
Dt 164 mm
Mg 150 mm

- total length of the flute inclusive cap but without salient
cork screw with '"7'. 632 mm
with "2'. 618 mm
with ''3'". 604 mm
- sounding length (from centre of mouth-hole) with ''1". 546 mm
with "2'". 532 mm
with *'3'". 518 mm

Of course | am very interested 1o know the original measurements of (he head-
jeint to re-restore it or to make an additional head, According to the information
in Ph, Youngs book "'2500 Historical Woodwind Instruments'' three of the KIRST-
flutes (No, 1, 2 and 4) have as longest centre Joint one which is as long as my
second centre joint, Possibly his No. 5 has got the same centre joints like mine,
If1 assume that the total length of the flute with centre joint "2" should be 634 mm

(like No. 5) my flute was shortened for 634-618=16 mm which would make much
better proportions, ’

I would be much obliged to anyone who could help me with one or several data of

KIRST -flutes :

- total length, sounding length (depending on lengthsof centre joints)

- length of the head joint and position of the mouth-hole in the ‘head-joint

~ length of the bulb of the head-joint and lengths of the wooden part and the ivory
part of the bulb

- diameter of the head-joint bore (pure cylindrical or expanding at the lower end ?)

- estimated pitch (dependmg on sounding length and cork position)

Peter sent a couple of: hotographs. The one of the whole instru-
mzn'i will probabgy be tgo small by the time it's reduced, and
whether colour will come out at I don't know, but we could try.
Come to think of it, if I send them to Djilda instead of sticking
them in, she can see if they'll work
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Daniel Papuga sent:

The Norweglan folk mugie mag azine bladet nr. 1, 1983,
lists a course in Hardanger~fiddle building from may 23 to june 11, 1983,
Tultion fee is NKR. 300, whide food and lodging costs NKR 3000, The
course is taught by Sverre Sandvik, 3658 Miland, Norway (T1f. 036/96334).
The course is being held for the fifth time at: Akademiet i Reuland,
3864 Rauland (T1f, 036/73100) . Further information can be reguested from
themn.

Anyone visiting Norway between june <3-28, 1983 is recomended to
attend the Landskappleik (traditional folk music competion)occuring this
year in Kongsberg, Most of the living fiddle makers will be there. Las t
year there were 51 instruments on exhibition,

Uta Henning is involved with courses on Musik des Barock (25 Sept
to 1 Oct), Mystiches und Profanes Mittelalter (13-18 Nov) and
Ttalienische Consortmusik der Renaissance (10-17 March 84)., These
are at Schloss Weikersheim, but there is no information on where
that is nor on whom to eontact; if you're interested, try her.

OTHER SOCIETIES: Ray Holliday tells me that the Australian Asso-
ciation of Wusical Instrument Makers had a good AGM in Canberra,
with a workshop and a display of instrumenta by thirteen makers,

NEMA, the National Early Music Association, has finally got off
the ground with an AGM, a new secretary (or rather administrator)
Gavin McGuire (42 Woodstock Road South, St.Alban's, Herts), John
Thomson still as Chairman (itts really thanks to him that ft
exists) and a President: Robept Donington, It is already a suc-
cessful pressure group; it has already held one forum for critics
and performaers to try to get them to recognise that there are
somewhat diffevent criteria between early music performances and
the ordinary performances of the same musicy the two different
sorts of ensembles are trying to achieve different things. Also
Lo try to persuade them to come and listen and then to write them
» They are planning a second such forum, They are also pressing

hard to get recognition for our insgtruments from the various

and they not many) for a lot of kids in schools are learning early
instruments now and have to withatand the 'why haventt you passed
Crade xx, when little Sally over the road has Grade 5 already on
trumpet! sort of remarks. NEMA is well worth Joining, if only
because it can't really do its job unless it represents us all,
The membership ig £10, for which you get various social occasions
as well as forums etc. They are charging £25 for sSocieties and
ensembles,  which may be 0K for a playing ensemble, but no way is
FoMRHI going to pass five of your subscriptions on to NEMA; they
will have to be content with me and with as many more of you as I
can persuade to join as individuals. Further information from
Gavin McGuire as above.

LIST OF MEMBERS: The 1983 List herewith. Thai's why I haven't put
addresses for any of the people who have qgueries ete in this bull,
Do use it. Do take it with you when vou travel (you'd bhe surprised
how many membets ring me up when they are visiting this cantry to
ask who makes what or who lives where, It's all in the List,

and let's see if I can get

DEADLINE FOR NEXT ISSUE: July 4th,

cracﬁing on it s%ralgﬁ? away. Flezzs sxeuse any typinz errors in
this Bull, I started it this morning, and Trye finished it thig
evening as it's a rsh Job.

Jeremy Montagu
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Summaries of Bouwbriefs 26 and 27 Paul Gretton

2.5 There is a German bagpipes magazine “"Der Dudlpfeifer"™ which appears
evary two months, costs DM 8,00 per half vear and is available from Lothar
Junghénel, Oberer Kirchhaldenweg 177, D-7000 Stuttgart 1. (I have sesn three
copies of this -- very enthusiastic but little use to makers and mainly
coencerned with the "folk-revival" scene in Germany. There is, however, & fair
bit of information about Bohemian and Arabic bagpipes -- a reflection of the
editor's own interests. PG}

9.1. F.Tieman. Antique paints and varnishes. An explanation of just what paints
and varnishes are and general info about varicus ingredients.

9.2. Hulb van Putten. Rescnance frequencies of violin bellies and backs. A
detailed article, reacting to a previous article by H.Zwetsloot.

1.3. From 1983 on the Bouwbrief will include adverts costing f100,- for a full
page, f50,- for % and £25,- for %. A line of normally-printed text will cost
£1,= Don't forget that they print two columns to a page. Otherwise the format
is the same as FoMRHIQ. The address is Utrechtsestraat 77, Postbus 350,
NL-2400JA IJsselstein. o

2.1. Bouwbrieven 16-21 (1280~1981) have been reprinted and are available for
£15,~ excluding postage.

2.2. The Dutch/English/French/German technical vocabulary has not been reprinted,
but photocopies of the old version are available for £10,-

3.1.There seems to be demand for a technical drawing of a small harp. Can anyone
say where such a drawing is available?

3.2. A drawing of 3 bentside spinet after DElin is available for £40,- from

Theo de Haas, Kleine Houtstraat 84, NL-2011 DR Haarlem.

3.3. Drawings of a semi-chromatic octochord psaltery (NvEB-26, £37,60) and

a chromatic psaltery (NvRB-22, £40,-) are available from Muziekcentrum Het
Printje, Bennebroekdresf 20, NL-2121 CN Bennebroek.

8.1. Hans Lemmen. How to make a long flexible drill to drill out elder shoots.
9.1. H.Zwetsloot. Commentary on article 9.2 in Bouwbrief 26.

9.2. Wim Krijger. A set of linked organ pipes -- i.e. joined together in cne
plece. These are intended for portatives or organized hurdy-gurdies. Drawing with
full instructions for making.

9.3. Fred Manders. Determining fret positons on stringed instruments,

10.1. Info requested about Aeolian organs and their construction. Hans Lemmen,
Rijksweg 1HE, NL-6247 LN Rijkholt.

{1.1. The city of Milan runs courses in restoring and copying historical instruments.
Total of 4000 hours over 4 years. Info from Marco Tiella, Via Rialte 30,
I-38068 Rovereto.

11.4. The next "Super Instrument —Building Day" is 28th May 1983, near Utrecht.
11.6. The violin-building competition in Kassel (Bouwbr.25, 11.2) is for
Professionals only.

Further info about any of the above from the Hon.Sec. of FoMRHI, not from me.

Re my last summary (FoMRHIQ Oct 1982 P-12) I'm not fed up! J.M. has missed the
point -- my fault for being ironical. I wasn't complaining at any gross imposition
invelved in doing Bouwbrief summaries, which takes all of half an hour every

three months, My intention was merely to point out the rather sad fact that an
ever-increasing proportion of the Bouwbrief seemed to consist of translaticns

from FoMRHIQ. They cbviously suffer also from members' not contributing. My
implication was a gentle "if it goes on like this for a few more numbers there'll
be nothing left for me to summarize.” In fact my fears haven't been justified by
nurmbers 26 and 27, so keep watching this space for more exciting Bouvbriefs
(BF0RbFiévaN to you Jeremy) from vour very own P.van de G.! Groetjes en tot ziens!



Contents of Bouwbrief 28, Feb.1983

2.1. The following sources of info about building small harps are suggested:
Gildas Jaffrenou Folk Harps; Dennis-Waring Folk instruments, make them, play them.

The latter is published by the Hypexion Press, Winnipeg, Canada.

2.4. cCatalogue of the Galmarden bagpipe exhibition available from Baljuwhuis,
Kammeersweg 2, B-1570 Galmaarden, Belgium. (Probably available, according to Bouwbr)
3.2. Working drawings of cornamuse, schryarii, racket, kortholt and sordone are
available from Gregoxy Lewin, 54 Huntsman's Walk, Rugeley, Staffs, WS 15 2SN.

8.2. Jdan v.d.Meer: Building a Harpsichord stand in Louis XV style --7 curved legs,
as illustrated in the Encyclopédie. Detailed drawings and instructions.

9.1. Ben Nieuwhof: Making a file to profile recorder windways. Another version

of the sort of thing described in article 8.2 of Bouwbr 23. {

9.2. Commentary on.article 3.3 of Bouwbr 27. Placing of frets. H.Zwetsloot

10.1. H:;J.K.Eskes. Propolis for violin-builders. Cremonese varnish seems to

have had-a very low propolis-balsam content.  For further info: Valkenberglaan 59,
7313 BM Apeldoorn, tel 055-551794. ;

11.3. Three-day course in building hurdy-gurdy and celtic harp. During Whit.

Info from Jan Ament, Krullelaan 37, 3701 TB Zeist.

The Superbouwdag is on 28th May 1983, in Het Veerhuis in Nieuwegein-Zuid, near
Utrecht. For further info contact Vereniging voor Huismuziek, Postbus 350,

NL-3400 AJ IJSSELSTEIN. A stand costs £100, but if you demonstrate your activities
(i.e. turn, carve, gouge etc) it's free.

FoMRHT Comm. 448
UHE THAPEZOIDAL TRIANGLE - 4 PRACTICAL SOLUTION. M GLOVER.

This design for & medievel triengle is based not on any findemental
reseexch but on reading J M's booke on sazrly percussion instruments followed
by & good dezl of brain recking. It doss, however, produce & trisngle which
is both trapezoidal in shepe and free to vibtrate without shedding ite rings,

The mechanically minded requize only the drawing to be able o meke onessc
:he h:ailui.ng method is intended Yo guide emy other intrepid soul who wishes
o have & go.

The materisl I used was Enid (0.3iC, 0.65/n, 1.1:0r, €.32Mo,) because
it is less likely to crask when subjecied to villege bl&oi’cmith #irle hest
treatment than other easily obimineble stesls, If perfest syumeiwy is
desired or a nunber of insiruments required then & Jig should ba construct-
ed by welding shori lengths of pipe wato a sthiok stsel plate. For a tuee
aoff, 2 little cars wiil yie¥d s perfectly sstisfectory instrument using
only & ruls znd a piecs of pipe held iv ihe vice,

i Teks the ber wich is o bocome your instrument and maxk the ceutre,
JHont two inobes elther side of the gentre e a Drlght red hest { amy -
;&;i«glm ig t;;_@ st fﬁuf"ét:ar ol t s3 it can be concentrated inic e

well ares ;. Vesring hest res pag, ‘of course 25p both ands
of the baxr and bring the centws ?g up e e Spe thzn%uffgkzl* £oym
the loop. If you csomot get it 4103 the way » zzg heat
erdt oompicte the oparmtion, we bendas wh

br mede in ike saoe way, W 1
be checked foe twlst and any wwied corzes
botton 1is paralilel i ous anoihsr,
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Copyright by Christopher Scarles; C.U.P. £1.95, and the Mussum Associstien
Inforuiation Sheet IS Ko7, by C.H. Gibbs~Smith £1.00. The first is better
on the internmational aspects of copyright particnlarly as it relates %o
the written word. The second is mainly comcerned with the law in Britain
as it applies to mussums and researchers in the fielde of fine and
applied arta. They are cosplémentary, and I recommend both to anyoune who
owna; or looks.after, material that other people wisk to copy, as well

as those who write and researsh. This, I suspect, includes a high
proportion of ‘the people who subscribe to FoMHRI.

FOMREI Comm. &5)

Another recipe for copal varnish Paul Gretton

An eminent harpsichord decorator gave me the following redipe for copal varnish
a few years ago. He used it for painted wooden instrument cases and the outsides
of Flemish virginals. I haven't tried it myself because it's easier to buy the
stuff ready-made at an artists' suppliers, but I can vouch for the very tough
attractive finish which is possible with it.

Ingredients: 16 parts "copal dur" (="copal de Manila)
30 parts pure alcohol (e.g.methanol)
4 parts Venetian turpentine

Powder the copal in a mortar and place in a glass flask. Add some broken glass.
Rdd the alcohel. Leave overnight. Shake, or rather "swish round"”,well. Add the
turpentine. Swish round. Leave for a couple of days and then swish round again.
Strain through linen. The result is quite stiff but can be thinned with more
alcochol -- this makes it milky, but that clears.

The above method is safe, involving neither your local fire-brigade nor a
respiratory diseases specialist. Clean your brushes fast with a 50/50 turps/
alcchol mixture. If you prefer a more matt finish vou can take the shine off
with a linseed/pumice slurry applied with a piece of canvas.

Painted surfaces can also be protected with a hard wax made from carncha
wax + beeswax + turps, which is matt. (This is effective on painted surfaces
done “en détrempe” using paints on a rabbit glue/washed chalk base =-- it may
perhaps dissolve ether paints, so test it first.)

Incidentally, the same man gave me the following recipe for a mixture to
clean the grime from the wooden parts of the antique tools he collected, without
destreying the patina:

rt linseed cil
art vinegar

part turpentine substituts
3 part meths

Rub on using a pad of 0000 steal weol. When finished, apply a hard wax polish.














http://dsjs.es






















37

Flate 11

Plates 10 and 11 show in one case two workshops for
""thick wire" in th 14th and 15th centuries, and in the other case
an apparatus performing the same work but with the help.of hydraulic
power, thils in the time of Baffo, After processing in the "thick
¥ire" workshop, a diametre of 1.5 to 2 mms is reached, It is there=
fore possible to finish by hand and this is done in the "fine wire"
workshops,

Plate 13

Plate 12 depicts the workshop of a Niremberg wire maker
in the time of Hans Riickers, Plate 13 shows an 18th century workshop,

The finished wire wae dispaiched on wepoden holbins to the
various outlets where instruments makers cauls rurchase them, Wires
of highly varled diametres were availsble and according to Lejisugo
(17L44) one could find both iron and brass in dismetre much finer than
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those used on harpsichords,

WIRE MANUFACTURE BY TRADITIONAL METHODS

For -technical reasons, it is not possible to publish
in FOMRHI photographs taken during a cycle of our own manufacture
of traditional-type wire., Please refer to "Musique Ancienne''nr 15
of January 1983, :

The following recapitulatory list will also provides

the captions for the various slides :

A : preparation of the old style alloy from which are made the &

B i plates of red copper or brass, These are lengthened under the :

C : forge hammer, :

D : After several hours tiey become a sheet which in turn is cut
into

E : metal strips which are roughly rounded

F : under the haommer

G thick wire drawing

B

v ee w

fine wire for uarpsichord stringing,

With regard to this list, we must briefly raise the
question of ZOth century string manufacture, We already know that -
tie raw uaterials used are different : the copper is extremely pure,
as in ‘the “rass, while the iron comes exclusively from modern blast
furnaces 7uite diff-rent from the ancient oseborniron. : :

To. these differences must be added processing techniques,
some of which did not exist formerly such as hot rolling : thus there
are none of the effects of hammering.

Wheh we know how sensitive metals are to the methods
off development and processing applied to them, we can be in no doubt
that these differences will have repercussions on the sound of the
strings. . :

LABORATORY ANALYSES

The third stage represents the theoretical approach to
this last question, The practical approach is less complicated : it
consists in couparing strings manufactured by the traditional methods,
on a jiven instrument, with those produced by modern industry,

: Moderﬁ'methods of metallurgical analysis provide us
with precise information which old texts do not contain. I shall not
770 into them in detail. :

: The nardness test first of all, Analyses of the 6ld
sanples give degrees of hardness ranging from
) = 250 to 350 units for iron
- 160 to 260 units for brass
) - around &0 units for red copper.
By way of comparison, sard high carbon steel goes up to /00 units;
the various low- carbon steels at present available are in the region
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FoMRHI Comm. 453 A Double Recorder

The double recorder of Oxford was not unique, There's a similar instru-
ment in a fresco at the Salamanca Csthedral, 1l4th c. according to La
Musique (Larousse, vol. 1, p. 178), The Salamanca flute (at least its
Larousse reproduction) is reversed, that is, with the shorter pipe for
the right hand, but otherwise the form and dimensions (scaled from human
proportions) are almost identical.

Back to Oxford, the two pipes seem to be a fifth apart, their lowest notes
being cc to gg, perhaps up to a semitone above a 440, Its poor physical
condition prevents accurate measurement of pitches or dimensions. The
bores appear to be inverted conical, minfmum to maximum bore ratio about
+85-.90 (18th century baroque ratics are about .75 to .80), Each has five
fingerholes, the highest for the thumb. ’ o8

The longer pipe's fingerholes are about where the lowest would be on a
"normal” flute a neuf trous of comparable bore. Hence, it seems likely
to have had a range of a sixth, cc, dd, e y o8y Ef. FE7, BRs gg*iaa;_;

But the shorter pipe'’s holes are higher and more spread out, the lowest only
a bit above the "normal" place, but the highest about where the left-hand
middle fingerhole would be chez neuf trous. So a yield of a 7th seems 1ike-
ly, with the possibility of overblowing an 8ve (or more). i

The following millimeter weasurements are thanks to Bruce Bicky, with a
few modifications by me.

Long Pipe Short Pipe

Total Length 299 205
Windway Length 27 24
Hole (Center) Distance From Top 176, 4.8 103, 4.8
and Diameter 259, 5.5 172, 5.1
237, 6.1 152, 4.9
212, 5.0 131, 5.0
. 189, 5.1 112, 4.4
Bore : -
Bottom 10.3 = 93 o 8.5 0
Top 12.3 10.3 x 10.1
Window Width 7.8 = 9.3 6.3 ~ 7.7
Cut-Up 4.0 - 4.2 5 3.5 = 3.8

I've done some experiments roughly based on this instrument, but in sizes z
3th lower, lowest notes being f and cc. Applying my experiences to = highey
instrument involves some vaulting faith, but in my judgement, not so brosd =
leap as to invalidate the comparison.

By blowing more directly in one pipe than the other, it can be blown at grea:-
er pressure than the other, But unless this was a standard virtuoso technique
for adjusting almost all intervals, equal breath pressure for all notes on both
pipes seems logical.
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Is the pressure requirement of the longer pipe's lowest notes compatible with
the shorter's upper notes? With conical bores, just barely, if the shorter
one stays in its first 8ve., Overblowing the shorter pipe seems out of the
question, needing more pressure to sound than the longer pipe's lowest notes
will tolerate without overblowing themselves. What's more, even a cylindri-
cal bore barely overblows an 8ve at the same pressure. A conical bore's
overblown 8ve is hopelessly sharp.

Imitating the shorter pipe's hole placement and size gave an all-open note
only a small 7th above the lowest note. To get it up to a big 7th involves
a notably different hole size or placement.

My conclusion is that the Oxford's shorter pipe gave only a range of gg-fff,
its highest note an llth above the longer pipe's lowest note,

To get beyone these limitations, I've tried the following modifications (which

I wonder would be necessary if a really close copy of the original were tried.

I've enough confidence in my conclusions not to tool up for a copy, but nagging
doubts lurk):

The longer pipe has a 16th c. ''choke" bore, which tolerates quite strong breath
pressures for its lowest notes. ’

The shorter pipe is cylindrical, with holes & little higher to give a good
major 7th (top hole, .41 of sounding length.) By adjusting the hole positions
I get the following fingerings:

Ib # b
11 1I III IV IV VvV VI VII VII VIII

I

o o oo 40 g8 o8¢ O @0 (e OO ?0
* 4 ] ™) o o - & o & [ 4
* * o o @ ® @ [ =) o &
e = L o o o ) o ) o -

Some higher notes can be had with fancy finger leaking and shading.
Acknowledging the hubris in making such "improvements', I wouldn't mind
finding out they are unnecessary or undesirable, But &t present I've no idea
of the original's musical use, and the addition of a couple more notes to the
range seems an irresistable contrapuntal temptation. The sound should still
be no shock to 15th-16th c. ears.

Bob Marvin

FoMRHL Comm. 454
WORKSHOP GIMMICKS. Len Stanners,

50@@ useful work§hap gimmicks I have not encountered
elsewhere, either in practice or in primt, are =
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Fo MRHI Comm. 457

Tffects associated with tuning instrunents having a coniecsl bore
and rules of thumb concerning the intongtion of hietorical wind
instruments, Geert Jan van der Heide, Boubrief 26

translated by Roy Chiverton

Factors affecting toneheights are:

1. The conicity of the bore in relation to the total length; the
encé-correction and bore width zre also related.

Z., The position of a fingerhole, giving = new length.

3¢ The rize of a fingerhole, linked with the new length.

Farther to 1.

The overall comicity affects the timbre and the loudness of which

an insirument ie capable (compare the bassoon and the shawm).- Small
alterations in the conicity, eg chambering, have the above-naned
funetion, but (only in parts?), They are neceded to make it clearly
Playable both for fundemental and over-tones. For a particular insir-
ument, overall conicity ie an almost fixed datumj timbre and tone

lie so to spegk approximately fixed at any time.

Further to 2.

The position of the fingerhole ig tied to the capabilities of the
human body, ie arm length, finger separation, etc. The way in which
an instrument is made is also involved. In & three-~key oboe, for
example, & fingerhole cannot take tre place of a hole covered by a
key.

Further to 3.

The hole size is tied (in almost all Ccaces, except where keys are
used) to finger size and "feelability", so muet be neither too large
nor oo small. The size hae aleo much to do with the esound of the
instrument. Compare the traverso, with holes of about 6mm, with the
Boehm flute, with holes of about 15om, This means fork-fingering,
with its implication for the sound of the note, and s minimum sigze
of fingerhole.

If, now, in meking a copy or, perhaps, in designing a conical wind
instrument, clarity is sought lste in the day, the following =itu-
ations are possible '

I. Possibdle ways of dealing with an existing instrument.
a. Enlarging a fingerhole

b. Undercutting a fingerhole

¢. Widening (reaming) the bore

Further to a.

Has the effect of raising the piteh of the note. The effect on the
octave note is greater than on the fundemental, that is to say, the
pitch of the octeve note risee faster than that of the fundamental.

Further to b.

Undercutting is a2 particular way of enlarging a hole, and also a way
of enlarging the bore. Besides easier epeech (away with sharp edges!
effects are ar under, a) in the czse of a emall hole, it suits the
timnbre better. : > :

tndercutting in a pariicular direction is a combination of:
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Hole enlarging. Making the bore wider. Moving the hole.

4 < Sounel Source ;ﬁ ?\ -— Bell

2 el it I cibo
3 d.tho 1IN o

l. raises the fundamentsl somewhat znd the octave more. 2. raises
the fundamental normally, and the octave %oo, but the ratio is
altered in favour of the fundamentazl. But the ocvtave always gets
higher faster. 3. reises the fundamental hardly at 2ll. The over=-
tlown tone, the octave therefore, becomes guite a bit higher.
Underoutting is mostly used ze a tuning facility.

Further to c.

Widening the bere. If this is just in front of the hole {on the side
of the sound-source, reed or labium), the fundamentsl will rise in
pitch, but not the octave. If the bore is made wider immediately
behind and around the hole, there is the opposite effect; the fun-—
damental changes very little but the octave becomes higher.

II. Possible alterations of 2 subsequent instrument.

as Relocation of fingerholes,

b. Narrowing the bore, by altering the reamer. Where you think it
useful to make narrower, you can explore the effect by introducing
something artificial into the bore.

Further to a.

Yutting the hole higher (nearer the sound source }. The fundamental
is made higher in pitch by this means, but the octave nuch less so6.
Moving the hole further down has the opposite effect. The fundamen—
tal becomes somewhat lower, but the overblown tone a lot lower.

Further to b.

Narrowing the bore immediately in front of a hole scarcely alters
the fundsmental, but the octave rises. At and i:mediately behind a
fingerhole Traises the funiasmental, but the octave almcst not at
all. All these remarks are valid only when the alterations zre made
independently of each other. Thus, for example, roving a hole has
the effect stated only when the hypothetical hole size remaings the
same.

For this mase of cdata tc become "(z regular feature??7 )", o as to
do service in the workshop, it locks like this.

To magke the fundamental higher but not ihe cctave:

Solution: put the fingerhole higher; widen befors the hole,

To mzke both fundamental and cctave higher:

Solution: ehlarge the hole; undercut it; increase the totzl conic-
ity somewhat. :

Fundamentzl lower but not the ociave.

Solutionrs hole smaller; overszll coninity sxmailer (n
FPundamental th cctave 1
Solution: n |
smaller but








































