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Making woodwind instruments 9d: 9.17 The choice of traversos
Many well preserved traversos of various origins (French, English, German, Dutch etc.) can
be found in museums or are still played by private owners. Which are the best to copy? It
makes a difference whether you are a professional builder who makes traversos for
professional players (who often want exact copies of famous instruments or otherwise have
very specific wishes), or an amateur who has only (if any) experience in making a traverso
for yourself, or if you are interested in research, such as in trying to discover the secrets of
particular instruments, which is more or my position.
In making a choice you must also consider which type of music you prefer to play, and the
pitch of the traverso. A= 415 Hz is nowadays the standard for a wide sector of baroque music
performance practice (and there are enough historic instruments with this pitch), but other
pitches such as a=392 Hz for (early) French baroque music are also in use today. But that is
no reason to disregard instruments in other pitches! See for some useful advice see also
http://amandamark wick.com/2011/08/advice-for-traverso-beginners/.
In this section I present a small selection of baroque traversos (all of them with one-key
flutes). These are instruments of which I have made copies and/or which are by reason of
some technical details or for other reasons interesting traversos to study. The presentations
include drawings, of some traversos and I give in a list or table the most important data:
lengths and sounding lengths of the constituent parts, position and size of the mouth hole and
toneholes, an indication of the undercuttings and the diameter of the exterior at those holes,
the data of the bore profile (the bore diameter at various lengths). In the digital supplement to
this set of articles I give some more information, such as colour photos and plans of some
more interesting traversos. See here below the general drawing of a traverso to these data.

Alexander Heinrich, traverso (1980, GDR) in four parts, in pear wood, coloured brown;
rings and cap: (imitation?) black-coloured horn; key: nickel silver; pitch a1=435/440 Hz.
This was my first traverso; a cheap instrument which I purchased before I started making instruments myself (see photo in part 9.14 above). I bought it because as a recorder player I
wanted to try out another type of woodwind instrument, preferably one with a minimum of
keys. And this traverso was my start in the world of historic instruments: a friend told me he
had seen a similar flute in a village museum nearby (which indeed appeared to be an original
baroque traverso), and so on, the beginning of a long story, which ended in writing a dissertation about Dutch woodwind instruments and their makers. The traverso by Alexander Heinrich is rather simply made.
The fingerholes are not undercut and that was maybe originally also the case with the mouth
hole. That is now undercut, it is not unlikely that I did that myself - but I simply can’t
remember! What I certainly did was to enlarge hole 5, to raise the pitch of the f#. But in doing
so the f-natural became much too sharp and so I restored the situation, by filling in the hole
with a piece of wood and making a new hole in it (not an easy thing to do so neatly!). In a
change to its previous state, however, I have undercut that hole.
Another problem was that the pitch of the traverso was about a-435 Hz (the pitch depending
on your embouchure). Which is why I made - many years later - a new upper middle joint for
playing at a-440 Hz. The calculation 440:435 gives a shortfall of about 1.1% of the total
sounding length. That means that the new joint had to be 6 mm shorter than the old one. But
that appeared not to be enough and I had to shorten the joint by another 5 mm to 11 mm. I did
that shortening operation at the upper end, and that makes clear why the bore at that end is
with 17.3 mm narrower than the other joint (17.7 mm). But the whole bore profile is 0.5 to
1.0 mm narrower than the original joint; that explains why the fingerholes are much smaller.
It is not a bad idea for a beginning woodwind maker to make a new joint for an existing flute.
If that functions well, you might remake the other joints as well (which I not yet have done
with the Heinrich traverso).
I don’t know which original instrument this traverso from the Alexander Heinrich factory
was based on, but to my surprise I saw some years ago in the musical instrument museum of
Kloster Michaelstein in Blankenburg (Germany, at the eastern border of the Harz) traversos in
the same style, but with 4 to 6 keys. They dated from about 1800 - 1850, and were made in the
county of Sachsen (Saxonia, probably around Markneukirchen where there still is a long tradition of making musical instruments). But traversos with one key have probably been made in
this part of Germany up to the end of the 19th century.
Measurement data of the traverso by Alexander Heinrich
SL: 148 + 157.8 (146.5) + 136.8 + 91.3 = 533.9 (522.6); pitch: a-435 (440) Hz
between brackets: new joint II, in boxwood; all measurements in mm
I

L 218.5; SL 148; socket L 28, Ømax 23.7; bore: cylindrical, Ø18.1 (at cap end 18.2)
mouth hole: L 9.3, W 9.0, Ø wood 29.0; cork at 28 mm from centre mouth hole
IIa (original, pitch: a-435 Hz)
L (tenon 1 + SL + tenon 2): 27.7 + 157.8 + 19.2 = 205
fingerholes (L from centre to upper shoulder, Ø-L/W of hole, Ø wood at hole):
hole 1: 71.6, 6.3/6.5, 26.2; hole 2: 107.5, 6.7/6.7, 25.5; hole 3: 142.2, 5.3/5.2, 25.1
holes not undercut, hole 3 is drilled slightly downwards

Ø wood at tenon 1: 23.0/23.5; upper shoulder: 29.1; lower shoulder: 25.1; tenon 2:
19.0/19.5
bore (Ø, Lmax, from upper end): 17.7-0; 17.5-9; 17.2-22; 17.0-43; 16.8-61; 16.6-65;
16.4-77; 16.2-92; 16.0-102; 15.8-113; 15.6-135; 15.4-144; 15.2-157; 150-171; 148-177;
14.6-186; 14.4-192; 14.2-205, 14.15-end
IIb (made by the author, in boxwood, pitch a-440 Hz)
SL 146.5; fingerholes (L from centre to upper shoulder, Ø-L/W of hole):
hole 1: 67.3, 5.9/6.0; hole 2: 100.0, 5.7/6.0; hole 3: 133.2, 4.6/4.8; hole 1 and 3 slightly,
hole 2 moderately undercut; bore (Ø, Lmax, from upper end): 17.3-0; 16.5-28; 16.0-80;
15.4-106; 15.0-130; 14.4-144; 14.2-162; 14.0-180 to end
III L (SL + tenon): 136.8 + 18.0 = 155; socket L 19.6, Ømax 19.3
fingerholes (L from centre to upper end, Ø-L/W of hole, Ø wood at hole):
hole 4: 44, 5.6/5.8, 25.5; hole 5: 80.0, 6.0/5.4 (after repair), 24.0; hole 6: 115, 4.5/4.8,
23.4; hole 4 and 6 not undercut, hole 5 after repair moderately undercut
Ø wood at socket rim: 26.8, baluster 31.0, lower shoulder 23.2, tenon end 16.5
bore (Ø/Lmax, from upper end): 14.2-20; 14.0-29; 13.8-39; 13.6-53; 13.4-58; 13.2-75;
13.0-85; 12.8-93; 12.6-106; 12.4-113; 12.2-122; 12.0-131; 11.8-141; 11.7-150; 11.65end
IV L 91.3; socket: L 18.9, Ømax 17.5; hole 7 at 32.5 from upper end, Ø L/W: 8.2/8.5, Ø
wood 23.4; Ø wood at socket rim: 24.8, key ring 33.5, lower end 22.4
bore (Ø, Lmax, from lower end): 13.7-0; 13.6-1; 13.4-10; 13.2-20; 13.0-33; 12.8-45;
12.6-58; 12.4-69; 12.3-72; 12.2- just trough.

(Pierre) Naust (Paris, early18th century): traverso in four parts, in boxwood, stained
brown; rings and cap: ivory; key: silver; pitch: about a1-400 Hz.
This instrument belonged to a private Dutch owner, whose grandfather still played on it.There
was some damage: the key was hammered in a curve, the key ring left and right of the channel

Traverso by Naust, after restoration

was broken off, there were some cracks in the head (which made the flute unplayable), a piece
of ivory was broken off the cap. But the mouth hole was in original condition and the middle
joints were not shortened. The bore profile is regular, not too oval, and there are hardly gaps
or steps in the bore at the connections of the joints.
A conspicuous detail: the ivory ring of the head is short (covering only a part of the
baluster), but the corresponding ring of part III is much longer, stretching over the whole
length of the baluster. This long ring seems to be original, or maybe a very old repair,
possibly carried out by Naust himself to cover a bad spot in the wood below.
The German woodwind maker Martin Wenner restored this traverso and it appeared to
have excellent qualities, such as a very good intonation. But this story has a tragic end: the
owner wanted to sell the instrument, but her carrier bag with the instrument in it was stolen
just when she was travelling to the buyer.
I had the opportunity to have this flute for some months in my workshop and made a fine
copy (with a brass key, rings of artificial ivory and with the middle ring much shorter) of this
traverso and used that as a model for a course in 1985.
There are more traversos by Naust, such as an instrument in three parts in the museum of
musical instruments in Berlin (No. 2667), which is entirely made of boxwood (no ivory rings)
and plays at a-405 Hz. Jean-François Beaudin has made a drawing of this traverso, including a
list with detailed pitch measurements. But I couldn’t find this drawing on the website of the
museum in Berlin, nor on the website of Beaudin. There is, however, a drawing of a traverso
by Naust, an instrument in ivory with silver mounts, in a private collection in Paris (Laurent
Kattenback). That traverso also plays at a-405 Hz and you can order the drawing (no detailed
pitch measurements) via Beaudin’s website (http://www.flute-beaudin.com/Plans.html).
Measurement data of the traverso by Naust (from a Dutch private collection, now lost)
(colour photos and a sketch with measurement data are published in the digital supplement)
SL: 160.3 + 178 + 143.5 + 100.0 = 581.8; pitch: about a1=400 Hz.
I
L (without cap): 216.5; SL: 160.3; socket: L 29.2, Ømax 25.0; bore: cylindrical, Ø 19.5
to 19.6 (slightly oval); mouth hole: L 8.5, W 8.5, diagonal 8.8, undercut to 11 (L), on
copy 12 (which works well), Ø wood at mouth hole: 28.8; supposed cork position: at 28
mm from centre mouth hole
II
L (tenon 1 + SL + tenon 2): 29 + 178 + 27.2 = 234
fingerholes (L from centre to upper shoulder, Ømin/Ømax of hole, Ø wood at hole):
hole 1: 81.7, 6.9/7.0, 27.6; hole 2: 118.7, 6.8/6.8, 27.5; hole 3: 5.9/5.9, 27.1; hole 1 and
2 moderately strong and hole 3 moderately undercut.
Ø wood at tenon 1: 23.5/23.8; upper shoulder: 28.7; lower shoulder: 27.0; tenon 2: 20.9
bore (Ø, Lmin/max): 19.2-0; 19.0-2/40; 18.9-46/50; 18.8-48/51; 18.6-59/60; 18.4-63/64;
18.2-66/84; 18.0-84/87; 17.8-99/hole 1; 17.6-112/115; 17.4-123/126; 17.2-136/139;
17.0-141/hole 2; 16.8-162/175; 16.6-180/hole 3; 16.4-186/191; 16.2-195/199; 16.0206/208; 15.8-211/216; 15.6-221; 15.4-229; 15.3-230; 15.2-234/through; there is some
tenon contraction between L0 and L40, the bore was there likely a bit wider (for
instance from Ø 19.4 at L 0 to 19.0 at L 40).
III L (SL + tenon): 143.5 + 17.5 = 161; socket L 27.5, Ømax 23.0
fingerholes (L from centre to upper end, Ø-min/max of hole, Ø wood at hole):
hole 4: 41, 6.3/65, 26.5; hole 5: 79, 6.2/6.3, 26.5; hole 6: 116.5, 4.8/4.8, 26.1; hole 4 and
5 moderately strong to strongly undercut, hole 6 slightly undercut.
bore (Ø, Lmin/max, from upper end): 15.2-28/34; 15.0-56/60; 14.8-65/70; 14.6-84/86;
14.4-100; 14.2-108; 14.0-119/121; 13.8-134/137; 13.6-144/160; 13.5-160/end

IV

Ø wood (or ivory) at socket rim: 27.8, baluster 33.7, lower shoulder 26.1, tenon end
19.5
L 100.0; socket: L 17.5, Ømax 20.5; hole 7 at 35.5 from upper end, Ømin/max 6.5/6.6,
Ø wood 26.0, hole 7 is moderately strong undercut; Ø wood at socket rim: 27.8, key
ring 33.2, lower end 25.4; bore (Ø, Lmin/max, from lower end): 14.1-0; 14.0-5/12; 13.832/40; 13.7-70-end

A few remarks: I recently checked my copy after Naust and discovered that most of the
fingerholes are smaller (0.2 to 0.5 mm, which is quite lot) than on the original instrument,
whereas the bore in the middle joints is not narrower. I don’t know at the moment the reason
of the differences, I can’t check the original traverso anymore (I fear the moment that
somebody comes to me with this particular instrument, trying it to sell it to me . . . ).
My copy has a very good intonation and I surely had no reasons (30+ years ago) to make the
holes bigger. But it shows that with this traverso you have some margins within which the
copy can be tuned. Such flexibility is welcome for an inexperienced flute maker!
The other remark I have to make is about the undercutting of the fingerholes. I figured out a
schedule with the following definitions:
- not undercut: the hole is cylindrical, or almost cylindrical;
- slightly undercut: a difference from about 2 (for small holes) to 3 mm (for bigger
holes) between top and bottom diameter;
- moderately undercut: a difference up to about 3 to 4 mm;
- moderately-strong: a difference from 4 to 6 mm;
- strongly undercut: the bottom diameter of the hole is 2 x the size or more of the upper
diameter.
Van Heerde (Amsterdam, first half of the 18th century): traverso in four parts, in ebony
with ivory mounts and a silver key; pitch: about a-418 Hz.
I bought this traverso in 1993 at an auction in The Hague. Because of some deep cracks in the
head it was not playable, but a new head revealed the fine properties of the instrument, a pitch
slightly above a-415 Hz and a good intonation. There are some other problems with the flute:
a cap and an ivory ring of the foot are missing, the baluster ring of the head is a replacement
(in horn) and is also cracked. But the mouth hole, the bore and the tone holes (strongly undercut, even hole 6) are not altered, the upper middle joint seems not to be shortened.
The instrument shows some properties which you can find on more Dutch traversos from
this period, a relatively small and round mouth hole, a wide bore (up to 19.7 in the head),
the combined parts III and IV together with a length of about 240 mm.
For a copy I made part II 5 mm longer, to come closer to the pitch of a-415 Hz. It is generally
easier to make longer corps de rechange than shorter ones. Other traversos by Van Heerde are

Van Heerde traverso: above, the original instrument, after restoration by Martin Wenner;
the other one is a copy which I made with a slightly longer upper middle joint.

also a bit longer. There is one in the collection of the Gemeentemuseum in Den Haag, but the
head of that instrument is not original.
Just as with the Naust traverso, I discovered that the fingerholes on the copy happened to
become smaller than on the original, and were also less heavily undercut. Well, the copy plays
fine, at the desired pitch, so why should I care? But I feel that I have not yet discovered the
secrets of the Van Heerde traverso. And I do not want to spoil pieces of expensive ebony
wood for further research . . . The original flute, after a restoration by Martin Wenner, was
sold to a private collection in Holland.
Measurement data of the original traverso by Van Heerde: Total length of the head joint
(I), without cap tenon, 206 mm; sounding length 154 mm; cork position at 25 to 29 mm from
centre of mouth hole. The bore of the head is a bit oval at cross section: Ø 19.7 vertically
over the whole length, but horizontally just 19.4 to 19.5. And I discovered now that the bore
of my copy is a bit narrower: 19.2 to 19.3 mm.

Upper middle joint (II), total length 205, sounding length 152 (of the copy: 157).
Bore (Ø, Lmin/max), from upper end: 19.0-0/1; 18.8-0/2; 18.6-1/9; 18.4-8-15; 18.3-8/35;
18.2-33/36; 18.0-38/54; 17.8-45/56; 17.6-52/67; 17.4-67/88; 17.2-83/95; 17.1-89/98; 17.0105/115; 16.8-121/125; 16.6-137/hole 3; 16.4-148/150; 16.2-155/161; 16.0-173/hole 3; 15.8183/185; 15.7-186; 15.6-190/192; 15.4- 197 and through; 15.6/15.6- end

Lower middle joint (III). Length: 160.3, sounding length 142.5. Bore (Ø, Lmin/max), from
upper end: 15.7-27; 15.6-31/32; 15.4-43/hole 4; 15.2-50/54; 15.0-65; 14.872-74; 14.6-82/hole 5; 14.4-88; 14.2-94; 14.0-107/109; 13.8-117/118; 13.7-134/140; 13.6138/141; 13.5-150/154; 13.4-through; from lower end: 14.3/14.5: 0; 13.8-1; 13.5-2
Foot (IV), length 99.1; bore (Ø, Lmin/max), from lower end: 14.4/14.5-0; 14.2-12;
14.0-20/27; 13.8-39; 13.6-49/51; 13.4-73/hole 7 and through; 13.3-through.

Van Heerde - lower middle joint

Van Heerde
foot and key

August Grenser (Dresden, Germany), second half of the 18th century, traverso in four
parts, in boxwood, with register on foot. Copy in a-415 Hz, with extra corps in a-440 Hz.
The German woodwind maker Guido Klemisch once told me that in his opinion August Grenser was the last (or even the only) person who made very high quality traversos with one key
in the later part of the 18th century. What I can say is that his instruments look old-fashioned
with balusters still having a small beading group (see * in the picture below; the traverso by
Rottenburgh has ‘smooth balusters’).

Top: traverso by August Grenser; bottom: traverso by Godefroid-Adrien Rottenburgh. Both
instruments with a register (sliding extension) to adjust the length of the foot for different
corps de rechange (centerpieces, left hand joints). Both flutes have also a screw cap, for easy
adjustment of the cork. From a prospect of Friedrich von Huene.

My copy of the traverso of August Grenser is based on an instrument in the Germanisches
Nationalmuseum in Neuremberg, which has seven different corps de rechange, in the range of
a-415 to a-440 Hz. I have taken measurements of another flute, in the Gemeentemuseum in
Den Haag. That instrument (with the inventory number Ea 14-1935) must have had several
corps, but only one (numbered ‘1') survived, at a pitch about 30 cents lower than a-415 Hz.
For my copy (in a-415 Hz) I mainly used measurements of the instrument in Nuremberg and
of a copy made by Guido Klemisch. Some years later I added an extra joint in a-440 Hz, the
result of some calculations (scaling) and study of a drawing from Nuremberg. That drawing
gives mainly the bore profiles and some lengths of all parts, but not the dimensions (diameters) of the exterior of the flute. You might derive these from that drawing (which is at a scale
of 1:1), but that is not easy and not accurate as well.
Measurement data of a copy (by Jan Bouterse) of a traverso after August Grenser,
based on flutes in the Germanisches Nationalmuseum in Nuremberg and the collection
of the Gemeentemuseum Den Haag (a plan with measurement data to photos of the copy is
published in the digital supplement)
copy (415 Hz): SL 148 + 173.5 + 137 + circa 98 = 556.5
copy (440 Hz): SL 148 + 144.5 + 137 + circa 92 = 521.5
I SL = 148, Ø bore: 18.6, cylindrical; mouth hole: 8.9x9.2 (WxL), undercut to 14 (L);
socket: L 27,5, Ømax 24.2; Ø wood at mouth hole: 30.7; cork at 23 mm from centre
mouth hole
IIa (415) SL 173.5; fingerholes (L from centre to upper end, Ø-L xW hole, Ø wood at hole):
hole 1: 84.2, 6.4x6.1, 25.6; hole 2: 98.6, 6.6x6.3, 25.3; hole 3: 154.8, 5.2x5.2, 25.3
bore (Ø, Lmax, from upper end): 18.5-0; 18.2-2; 18.0-12; 17.8-18; 17.6-48; 17.4-62;
17.2-67; 17.0-80; 16.7-95; 16.6-101; 16.4-hole 1; 16.2-140, 16.2-hole 2; 15.8-161; 15.6hole 3; 15.4-189; 15.2-193; 15.0-199; 14.9-203; 14.8-through; 15.0- end
IIb (440) SL 144.5; fingerholes (L from centre to upper end, Ø-L xW hole, Ø wood at hole):
hole 1: 6.3x5.9, 25.5; hole 2: 6.7x6.0, 25.2; hole 3: 5.5x5.2, 25.0
bore (Ø, Lmax, from upper end): 18.5-0; 18.2-10; 18.0-18; 17.8-25; 17.6-42; 17.4-59;
17.2-66; 17.0-102; 16.8-115; 16.6-hole 2; 16.4-124; 16.2-130; 16.0-141; 15.8-144; 15.6154; 15.4-160; 15.2-166; 15.0-170; 14.8-183; 14.6- through
III L (SL + tenon): 137.0 + 17.5 =154.5; socket: L 21,5, Ømax 20.6
fingerholes (L from centre to upper end, Ø-L xW hole, Ø wood at hole):
hole 4: 42, 5.9x5.8, 25.0; hole 5: 77.5, 6.0x5.9, 24.9; hole 6: 114.5, 4.9x5.0, 24.7
bore (Ø, Lmax, from upper end): 15.3-22; 15.0-28; 14.8-33; 14.6-hole 4; 14.4 + 14.2hole 4; 14.0-62; 13.8-hole 5; 13.6-83; 13.4-90; 13.2-95; 13.0-102; 12.8-107; 12.6-122;
12.4-126; 12.2-128; 12.0-145 and end of bore
IV L: ca. 98 (depending on register); without register: L 90; hole 7 at L 35, Ø 7.2x6.3
bore of register: 17.5, cylindrical; body (L, Ømax from lower end): 13.5-0; 13.2-16;
13.0-21; 12.8-32; 12.6-48; 12.4-hole 7; 12.1- touching through
Some remarks on this copy of the traverso by Grenser
The Grenser traversos in The Hague and Nuremberg have a register on the foot. I have
copied that, see the picture below. I made a drill with a guide to make the circular sleeve in
the wood. I found a simple steel tube with the right dimensions, and made the teeth at the end
with a fine file (see photo next page), and added a guide that directs the drill through a pilot
hole. A correct sequence of drilling is important: make at first a pilot hole, then drill the

My simply made tube drill,

sleeve; fill the sleeve with a
piece of wood before you
further ream out the bore. Be
careful drilling and turning the
extension: it is rather thin and
cracks easily.
There are more sophisticated
tube drills. The well-known
traverso maker Rudolph Tutz of
Innsbruck told me once that he
made with such a drill (a very
long one) a long hole in a piece
of thuja wood, and that he
ended up two pieces of wood:
the first one with the long hole,
and the second (and much
thinner) one - without a hole being the core of the wood
which came out of the drill.

The result

The original instrument has also a screw cap, which I
didn’t copy, because of lack of tools and experience.
At the right the construction with cap and cork of the
August Grenser traverso in Nuremberg (from the
drawing which I bought in the museum).

About the sound of Grenser flutes
Herbert Heyde, the former curator of the museum of musical instruments in Leipzig (now
Grassi Museum) wrote about the sound of Grenser traversos, and especially the instrument in
his collection: typical for (August) Grenser is a Grosses Volumen (loud), voll (full), weich
(soft), fast ohne Schärfe (almost without sharpness - I suppose with a soft sounding attack),
die Höhe etwas zu dünn (the upper register a bit too thin), leichte Ansprache (easy response) see the catalogue by Heide with the title ‘Flöten’ (Leipzig 1978, p. 90/91).
These are not easy conceptions to assess and to describe (and very hard to translate!), they
are subjective as well and depend very much on your embouchure and way of playing. But I
am glad that Heyde made an attempt in writing this sound description, it gives you some
direction where you might go when making a replica.

Godfroid-Adrien Rottenburgh, traverso in d1, copy after the instrument form the
collection of Barthold Kuyken
This is a famous instrument, copied by many woodwind makers. Jean-François Beaudin made
a fine drawing from this traverso, but measured only two of the seven corps de rechange.
Barthold uses corps V to play at a pitch of a-415 Hz, but has to pull out that corps for about 3
mm. I didn’t copy the screw cap and the register foot.
Copy (415 Hz): SL 146.7 + 166 + 137.8 + 101.8 = 552.3
I
L without cap 220, SL 146.7; socket: L c. 26.5, Ømax 24.2; mouth hole (original):
9.0x8.8 (WxL), at wood surface 9.15x9.3 (slightly overcut); undercut to c. 12 (L); Ø
wood at mouth hole: c. 30.0; bore: Ø 19.1 over most of its length, but wider (ca. 19.4)
over some distance at c. 100 mm from lower end of the head (this might favour some
notes of the highest registers)
II
SL (copy) 166, fingerholes (L from centre to upper end, Ø-WxL hole, Ø wood at hole):
hole 1: 80, 6.0x6.2 (on original instrument 6.4x6.4), 25.5 (26.5); hole 2: 114.5, 6.1x6.5
(on original flute 6.3x6.3), 25.5 (25.8); hole 3: 151.5, 5.2x5.4 (5.4x5.4), 25.3 (25.4), all
holes strongly undercut bore (Ø, Lmax, from upper end, original instrument): 18.4-0;
18.0-10; 17.8-25; 17.6-69; 17.4-78; 17.0-100;16.8-105; 16.6-112; 16.4-123; 16.2-132;
16.0-147; 15.8-161; 15.6-168; 15.4-171; 15.2-182; 15.0-192; 14.9- 191 and through;
14.6- through III L (SL + tenon, copy): 137.8 + 17.8 =154.5
fingerholes (L from centre to upper end, Ø-WxL hole, Ø wood at hole, original flute):
hole 4: 45.6, 6.0x6.0, 26.2; hole 5: 80.5, 6.0x6.0, 25.2; hole 6: 115.5, 4.5x4.4, 24.6 (on
copy: holes 4 and 5 a bit smaller)
bore (Ø, Lmax, from upper end, original flute): 15.1- 24; 15.0-27; 14.8-34; 14.6- 49;
14.4-57; 14.2-72; 14.0-89; 13.8-91/95;13.6-108; 13.4-117;13.2-122; 13.0-130; 12.8135; 12.6-138; 12.4-144; 12.3-150;12.15-155
IV L 101.8 (copy, without register construction); socket: L 18.5, Ømax 19.4; hole 7 at L
32.5, Ø 6.7x 6.7; Ø wood at hole 7: 24.7
bore (on original instrument, with register at minimum length of 96.3 mm; Ø and Lmax
from lower end): 14.3-0; 14.0-14; 13.8-23; 13.6-29; 13.4-32; 13.2-45;13.0-55; 12.8-74;
12.6/12.7-76 and through.

This drawing (by Martin Wenner) is from a head of another traverso by G.A. Rottenburgh, in
the Stadtmuseum in Munich (Inv. No. 4-16). The bore of this head tapers from Ø 18.7 near the
mouth hole to 18.4 near the socket. Also the mouth hole is smaller than that on the Rottenburgh traverso of Barthold Kuyken. An observation: I have seen copies of this flute by other
woodwind makers, which were quite different, for instant in the bore diameter of the head.
The well-known Belgian traverso maker Alain Weemaels told me once that the absolute bore
dimensions are not so important: it is more about the shape of the bore profile, for instance
where there is a change in the tapering of the bore over a short distance.

Making traversos: a summary of conclusions and advices
- Traversos (renaissance and baroque) are beautiful instruments, but have their peculiarities
which you have to discover.
- In playing traverso you have to be precise and flexible as well. The same can be said about
making copies of historical instruments. You have to follow exactly the dimensions and
properties of the model. Flexibility in making means that you know where you can (or must)
make some changes. And that is often necessary to do; one of the reasons is that original
instruments show often irregularities, for instance caused by shrinking of the wood. But it is a
learning process: you must understand what are the effects - or at least the direction of the
effects - of making changes, for instance what happens when making a bore wider in parts of a
traverso.
- It is very helpful - certainly when you are making your first traverso - to have a good
instrument on hand (in most cases that will be a copy) and to investigate that thoroughly.
- Making a traverso means that you know how to produce all tones of the instrument, but it is
of course better when you can play the instrument at least at a reasonable level, and that you
must know fundamental aspects of the fingerings, temperaments and tuning.
- A step further than making an exact copy is scaling a traverso into a different pitch (for
instance from a-405 to a-415 Hz), or - for the same reason - making extra corps de rechange.
Scaling involves making the lengths of all parts of a traverso proportionally shorter or
longer (for instance 415/405 = about 2.5 %), whereas all internal bore diameters have to be
changed with a different factor, in this example, where I follow the practice of scaling organ
pipes, with about 1.5 % (which is 60% of that 2.5%).
- Making better instruments means that you have to improve your own level of playing, but
generally to search co-operation with excellent players. That does not always makes life
easier, as I found in a letter from Frans Brüggen to Friedrich von Huene, who relied on
Brüggen as his flute oracle.* In 1968, when Brüggen sent his copy of a Kirst traverso back to
von Huene with a cracked headjoint (‘that damned grenadilla!’), he gave a revealing account
of his opinion of two original flutes by Rottenburgh and Scherer, and made recommendations
for changes to von Huene's Kirst design:
‘I found the boxwood low-pitch Rottenburgh a really gorgeous and highly sensible (recte:
sensitive) instrument, far more so that the ivory Scherer, although this is very fine, especially
with the next to lowest midjoint. The account for Rottenburgh goes for the wood, I think, and
of course the ‘delicious’ embouchure hole. Soul food, man! I am more and more in favour of
not too oval embouchures.The Kirst in Berlin (1-keyed) is very nice. Its embouchure hole
being a bit more round than on your copy. As said, I would prefer this, and ask you. if you see
something in it to make the new headjoint a bit wider in the bore with a more round
embouchure hole, but leaving the same total hole aperture (= volume). Perhaps this would
also serve to have some more sonority on e' and f' without having to change your embouchure
much. The distance cork-middle of hole is now 24 mm, that is as you put it.
However, the octaves g'-g", a -a" and b'-b" are on the narrow side (the lower tone always
seeming too high). Could you experiment a bit with it (cork distance or otherwise) to get them
in tune? C" with 23 is too high. By now you will realize that I am looking for the moon - a
Kirst-Rottenburgh-Naust combination. Some backward Flötenmacher around 1760 or so, who
wanted to be modern but could not forget his father. Please give it a try.’
* From Geoffrey Burgess: Well-tempered woodwinds, Friedrich von Huene and the
making of early music in a new world; Indiana University Press, 2015; p. 138/139. These
pages of the book are in internet (Google Books).

