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Making woodwind instruments
6b- Turning wood on a lathe
Some observations and tips about wood turning; safety
First of all, a warning: you can’t learn turning wood by reading books or articles (including
this one); it doesn’t generally harm to read them, but the only way to is to do the job yourself, or better: follow a course in wood turning. But such a course must be given by really
experienced craftsmen: watching other people at work on a lathe (at country fairs and
similar events), has confused me more than taught me useful information.
Secondly, I am very much a self-trained man in the field of wood turning and I know
very well that my technique of turning is not perfect. That’s why I give here only some
general remarks about specific problems with turning woodwinds. I can’t tell you about
special tricks that woodwind makers in the past used when they turned their instruments. I
have also no experience turning wood on a pole or treadle lathe.
Safety is very important, see www.woodworking.co.uk/Technical/Beginners/beginners.html
for a list with important safety advice. Some of my advice and observations:
- you need good light at your lathe: full light from above to see what you are doing, an
raking light from the side to see irregularities in your workpiece;
- sharp chisels; it is good to invest time and money in sharpening them correctly: the wood
chips on the floor below the lathe tell us sometimes more about the qualities of a craftsman
than looking at the finished workpiece;
- it is advisable to use (only) your own chisels and gouges, each tool has its possibilities
(and secrets) with which you must become familiar;
- working at a lathe is not without dangers; do not use high speeds when it is not strictly
necessary; I always wear a leather glove on my left hand to protect my fingers; do not work
on a lathe when you are tired;
- it is so important that your lathe has an on/off switch which is in easy reach; on my lathe I
was several times in the situation that I had to use my feet or legs to press the off switch.
- sometimes you have to protect both your nose (dust, especially when you are sanding the
wood), your ears (noise) and your eyes (dust, woodchips); but wearing all these protections
together is not pleasant!
- each species of wood is different, and within each species you will find also differences in
structure, hardness and other characteristics; each single piece of wood has it peculiarities
which have to be discovered: ‘listen to the wood’!
- irregularities in wood (for instance knots, which might get loose and ) have always to be
handled with respect; use a lower speed, scraping is often safer than cutting.
- it is important to mount the workpiece correctly, the axis of the bore has to be perfectly
centred (see 6a , Comm. 2056 concerning the lathe). End plugs (connecting pieces between
the workpiece and the centers) must be tightly fitting and - of course - perfectly centred as
well. It is better that these plugs do not protrude out of the workpiece too much: because if
they do, small defects in their position will have a greater negative effect on a correct
centering.

To the diagram: two ways to mount a workpiece on a lathe. I prefer the method with what I
call a ‘fraise center’ (the official name is ‘enlarging mill’), because spur centers easily wear
out the upper face of the connecting plug (photo right), which hampers exact centering of
the workpiece. Enlarging mills are sold by Wolfcraft (but surely not in every DIY-shop), I
saw on internet larger ones on http://www.pgprofessional.it.

Fraise center, mounted on the MT2 shaft
of my lathe.

Cutting off excess of wood brings the bore
better in the center and makes turning much
easier and safer.

The working order for turning woodwind
instruments is:
a-take always pieces of wood with some excess length and enough thickness;
b- if the wood has an irregular shape and/or the pilot hole or bore is not in the centre,
saw or cut the irregularities off (for instance along the dotted lines on the photo
above): this makes the turning much easier and safer;

c- turn or cut away at both ends the wood perfectly straight (if you forget to do that,
the result might be an irregular thickness of the wall; see diagrams below);
d- put the connecting plugs on the workpieces; after remounting the wood on the
lathe: do not take it off to the end of your work, unless it is absolutely necessary, and
turn it - again - perfectly round; if you must take off the wood, put them back in
exactly the same position;
e- mark the sections of the profile with a pencil (see photo next page, a head of a
baroque recorder);
f- turn all sections, make subsections etc. and finally turn the profiles according to the
plan (see photos below);
g- finish the surface of the wood.

The right section (the lower part of the head of a recorder); the borders of the subsections
marked with a pencil (middle) and turned in between with a parting chisel (right).

Next steps: turning the ‘slopes’ (the sections between the beads) and the bead groups (on
the left and middle photo the wood is rotating). The right photo shows the result, after some
sanding (which flattened the beads a bit too much) and polishing.
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The middle joints of recorders or traversos have a long ‘smooth’ section (3, no beads and
rings) and tenons (2) with thin walls. There is the danger of cracking, especially when you
mount the workpiece using my method without connecting plugs directly to the centres.
To avoid cracks in these tenons, it is better to keep the ends of the workpiece with thicker
‘collars’ (1). These collars are removed as last action, I do that by turning them carefully
with a parting chisel.

Important: both ends of the workpiece must be cut off (by turning, with a saw, on a sanding
disk or what so ever) perfectly straight before you start turning. If you don’t do so, it will
result in an oval cross section of an uneven thickness of the wall (see drawing).
I have seen uneven walls on middle joints of a special type of baroque recorder of a
well-known factory. I don’t know of that was deliberately done so, for instance to
drill- for acoustical reasons - the fingerholes in the thickest part of the wall.

A skewed end of the workpiece: as a result the centre is not in line with the axis of the
bore’.The result: the bore is not perfectly centered, with uneven thickness of the wall.

Thin long workpieces will bend a little (and sometimes
quite a lot) on your lathe when you put a chisel against
the wood. The wood begins to vibrate and the result is
ripple marks which destroy the surface. There is only one
way to get rid of these marks: using sand paper (going
from coarse, to middle and fine). Sometimes when you
just see that the ripples are appearing, you might correct
them by changing the turning speed and/or using other
tools. To avoid bending, you must give a counter force
at or close to the point where the chisel cuts the wood.
I once made a contraption with two small plastic
wheels (c- on the diagram) which I can push with my
foot (d-) against the workpiece (b). But I have hardly
ever used it, and recently I saw on the website www.
bigtreetools.com by Jon Siegel a better solution in a
article with the tite ‘Conquer the long and thin’,
which deals with the same problem.

Siegel uses a ‘steady rest’ (see photo left)
made of a piece of soft pine wood. You
turn somewhere in the middle of the workpiece the wood round before you can
mount the steady rest. Bigtree tools sells
such rests, but they are not so difficult to
make yourself. On their website you can
find more interesting articles about wood
turning.

This is another way
to avoid vibrations:
using your hand as a
rest. I guide the chisel
with my right hand
and the tumb of my
left hand, and keep
the long shaft firm
against my body.

I prefer very much to wear a lather
glove on my left hand (I am righthanded) to protect my fingers.
And using a gouge for spindle
turning, I usually put my left hand
firm as shown on the photo left.

Chisels and gouges for turning woodwind instruments
All wood turners need several types of chisels and gouges. I started with only three or four
of these tools, now I use about ten, of every size and shape. I made some of them from old
files: the surface of a file must completely made smooth before grinding a bevel. I did not
give the steel a treatment (tempering) to make it softer. Perhaps some old files are too hard
to use for chisels, with the chance that they will break during work (some files do so if you
drop them on a hard floor, but I have never seen that occur with my tools), and then you
must temper them. And that is a science in itself: tempering and hardening steel. It involves
heating to high temperatures, cooling down in oil, and heating again, and it is not wise to
do that in a woodwind makers shed.

Five of my turning tools are depicted in the photo below, from left to right:
1- half-round medium-sized gouge (actually a fingernail bowl gouge)
2- chisel for turning concave profiles (such as on a foot of a baroque recorder);
3- half round chisel;
4- parting tool;
5- skew chisel; nos. 2 and 5 are made from old files.
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The chisels and gouges in three views: front, from aside, and back.
I must explain some pecularities of the depicted tools. I often use the half round chisel (3)
because it lies with its flat back side so stable on the tool rest of the lathe (see photo on the
previous page). It is good for turning long sections, for instance middle joints of recorders
or traversos. The angle of the bevel of my parting tool (no. 4) is now not very sharp, I have
to change that according the recommendations of Robert Sorby in the instructions to his
ProEdge sharpening system, which I bought recently (see next page).

My skew chisel (5) has a slightly curved cutting edge. I
can’t work with such chisels when the edge is perfectly
straight, the tips at both sides will catch the wood so easily.
It is of course one of the things you have to learn: to
approach the wood with your tools with the right touch,
speed and force. The sharpness of the tool must do the
work, not the force in your arms or the force and speed of
the engine of your lathe.
There has always been much discussion about the techniques of cutting (which gives a nicer surface of the wood)
and scraping, which is generally easier to do. The only thing I will say about that: for each
turning tool you have to find the best angle to put it against the workpiece. When nothing
happens, the sharp edge of the chisel or gouge will only get blunt.

The angles in these diagrams by Robert Sorby s have to be seen as general recommendations. I am used to my own bevel profiles for the gouges and skew chisels and the ideal
angle depends also on the wood that you are turning. But you can’t change angles again and
again without losing steel each time, and good tools are not cheap.
Many more recommendations about the use and sharpening of turning tools can be found
nowadays on the internet, see for instance in bigtreetools.com/articles/sharpening1.html.

Jon Siegel writes on this site about ‘flat grind versus
hollow grind’: I am absolutely convinced that wood
turning chisels should not be hollow ground - this does
not apply to scrapers which can be either flat or hollow.
I learned this from trial and error, and decades of
experimentation. When I switched to flat grinding,
woodturning suddenly became much easier. The
reason is because the flat grind defines the bevel as a
straight line - at least in the longitudinal plane. This
allows better control of the chisel. If you want your
chisel to go in a straight line, you need a straight bevel.
If the bevel is curved in a hollow shape (concave), then
the chisel is always trying to follow this curve, and it is
a struggle to keep it going straight.

Turning problems and faults

With the ProEdge sharpening
system of Robert Sorby you will
get a flat ground to the chisels.

Here I can give some first-hand information: I have
made all types of errors, and I know how to correct or
compensate them.
I mentioned already the problem of vibration
ripples. One method to avoid this vibrating is filling
the bore of the workpiece with a perfect fitting
piece of metal (for instance the gun drill you might
have used to make that bore). I have not yet tried
this technique myself, I am afraid that it will be
difficult to pull the metal out of the bore again. But
turning a 70 cm long renaissance traverso, with a
bore of Ø 17.8 mm and a wall thickness of about
2.5 mm is and remains quite a challenge for every
wood worker.

Uneven surfaces
It is often more difficult to turn long flat (or slightly curved) sections and swells than small
beads and coves. For making a smooth surface, you need, apart from good light at your
lathe and sharp tools, also a long and clean tool rest: the chisel or gouge must not meet
obstacles when you move them along the workpiece (from left to right and back). It is all a
matter of experience, the right touch and the right view. You must not only see the surface,
but also check the feel of it with your fingers.
If your tools are not sharp enough, the wood fibers will not cut off cleanly: they might be
ripped out (leaving small holes in the wood). That happens easily at the face of the wood,
for instance if you are turning the lower end of a recorder foot. The photo shows that I had
problems with the end face of this foot of an alto recorder: I have sanded off most of the
problems, but the traces are still visible.

Another fault: if there are some shiny spots on the surface of the wood, you have just the
opposite problem: you must not think that these spots are shiny because you have finished
them perfectly with your chisel; what happened is
that some of the fibers are bent over and lay now
over the surface of the wood, instead of being cut
off (see drawing). Such irregular spots become
especially visible when you stain the wood: the
colour will take quite differently. These irregularities must - as well as cracks and knots must be tackled in time, before you start with the final finishing of the wood.
I have discovered one technique for making long flat
sections quite smooth, and that is with so called sanding
mesh. The open structure of the mesh resists clogging.
You can buy sheets or rolls of sanding mesh in the DIYshop, to be used on plasterboard, drywall finishing,
rough timber, rust removal and metal polishing. But the
DIY-shops have only one type of grit (I suppose a rather
coarse one, but sufficient for removing irregularities on
wood).
I saw on internet a kit of ten sheets of Abranet Mesh,
with five different grits: 120, 180, 240, 320 and 400
(photo right). It is said that it lasts far longer than conventional sand paper and that you'll get far superior sanding results in less time. If you use
Micro-Mesh, there is no need to sand any finer than 400X since the 1500 grit of MicroMesh is equivalent to the 400X Abranet, but has a more consistent scratch pattern, so they
say.
Upper part of the lower
joint of a ‘Duitse schalmei’
(‘German shawm’) by
Richard Haka. The fontanelle covers the top section
of that joint. We can see
there the wood after it was
turned by Haka without
further finishing. The chisel
marks are clearly visible.
But why should Haka have
cared as this part of the
instrument, which is made
in boxwood, was covered
by the fontanelle? See
www.rijksmuseum.nl/nl/zo
eken?q=Haka%20schalmei
&v= &s=&ii=0&p=1 for
photos of three schalmeien (with mounted fontanelle) by Haka in the collection of the
Rijksmuseum. Fontanelles were originally made to protect (and hide) key constructions.
This type of shawms lost their keys, but the fontanelles stayed as an ornament. In German
language this is called a ‘Rückentwicklung’ (backwards development).

Finishing
What is finishing? It is all about treating the surface of the wood: that it becomes and stays
smooth and clean, with a nice colour and touch, not sticky. Finishing must be done with
the same - or even more - concentration and care than turning, and it takes often - but that
depends of the type of wood - about the same amount of time.
Polishing the exterior of a woodwind instrument will not have effect on its acoustical
properties, but wood that is not finished enough or correctly becomes dirty and that may
hamper playing. Treating the interior (bore) of woodwinds is, however, very important for
the sound and other playing characteristics; I will discuss that later.
The first step to make the
surface of the workpiece
smooth is often sanding.
But as sanding always
leaves traces on the wood,
you must remove them by
using sandpaper - or what I
prefer: sanding cloth - with
a finer grit, that is a higher
number (see table).
The question is then how
far do you go? And that depends much of the type of
wood. For instance olive
wood and some palissander
species are easy: if the turning was done correctly, only
a little bit of smoothing with
sandpaper is necessary.
Instead of using the higher
numbers of sandpaper or
cloth, I prefer Scotch Brite
hand pads which can be
used dry or a bit wet. The
small wood fibers which
cause roughness will stand
up a tiny bit when the wood
is made (a little) wet, after
which the rubbing goes
better. Then I dry up the
wood surface with some
tissue paper, followed by a
treatment with the same
type of hand pads but then
dipped in some linseed oil.
That gives these types of
wood a perfect finish.

The hand pads are available from different brands (for instance by 3M, product number
7447) and in several qualities, I use mainly the brown coloured pads. On one of the
websites I found this description: ‘Hand pads combine flexibility with effective cutting
action and precise hand control to accomplish tough cleaning jobs or produce fine finishing
results, use after use. The very fine grade aluminum oxide abrasives cut fast and fine,
leaving a smooth, finished surface. Suitable for use on a wide variety of materials and for
many different tasks.’

Here is the foot of an alto recorder
by Thomas Boekhout, in ebony
and ivory. See the website of the
Rijksmuseum in Amsterdam for a
full colour photo of this
instrument. The beads and ledges
in the wood are rather rounded,
with ‘soft borders’ (sometimes
difficult to measure!). The details
in the ivory rings are much
sharper. I think that Boekhout has
sanded the wood section rather
intensively, much more than the
ivory, which material needs after
turning hardly any finishing
actions.
That might be an indication
that Boekhout had some
difficulties with turning this
hard wood.
I do not know what technique
Boekhout used for sanding and
polishing; perhaps shark skin or
other natural materials.

Back to sandpaper or sanding cloth: sanding works best on long flat pieces, such as the
renaissance traverso. For removing traces it is advisable to do the sanding not - or not alone
- on the turning wood, but also on the workpiece as it stands still and then use the paper in
length direction, perpendicular to the existing marks. Warning: be careful with pieces of
sandpaper, that there is no contamination with particles from coarser grits.

Polishing wood surfaces is not advisable when you want to stain them. It is more difficult
for the colour to penetrate in the wood. Boxwood is especially difficult to stain with the
conventional products which are soluble in water and oil. One way to achieve an acceptable
result is ‘sanding in’. The surface must be roughened, then the stain must be put on (with a
brush or a cloth). The next step is applying a finer quality of sandpaper, followed by a new
portion of staining, and so on. But I must say: I have no experience of this method myself.
Other ways for smoothing and finishing:
- With steel wool, which is sold in various qualities. I used steel wool in my early years, but
I don’t like it so much.
- You can take some fine chips of the wood that you have turned and rub that against the
turning the workpiece. But be aware of contamination of the chips!
- The cloth or buffing wheel (photo right), which can
be mounted on your lathe. I have several of these
cloth wheels: one only used for brass keys, one for
artificial ivory, one for dark woods. There are many
types of polishing paste for putting on the cloth, I
have only two of them in use for over 30 years, and
do not know their specific qualities. Traces of paste
will fill in the pores in the wood, you have to be
aware that the color is about the same. But linseed or
tung oil applied with Scotch-Brite hand pads (with traces of aluminum oxide and some wood
dust) will also fill in those small holes without colour problems, and it gives after drying
(nearly) always a nice and not too shiny finish.
- Covering the wood with a layer shellac. One of these methods with shellac is called
French polishing, which is an old wood finishing technique, which was applied to historic
string instruments. I am not sure whether shellac was widely used by woodwind makers.
From wikipedia: ‘French polishing results in a very high gloss surface, with a deep colour
and chatoyancy. The method consists of applying many thin coats of shellac dissolved in
alcohol using a rubbing pad lubricated with oil. The rubbing pad is made of absorbent
cotton or wool cloth wadding inside a square piece of fabric (usually soft cotton cloth) and
is commonly referred to as a fad, also called a rubber, tampon, or muñeca (Spanish for ‘rag
doll’). French polish is a process, not a material. The main material is shellac, although
there are several other shellac-based finishes, not all of which class as French polishing.
The finish is considered by many to be a beautiful way to finish highly figured wood, but it
is also recognised to be fragile. It is softer than modern varnishes and lacquers and is particularly sensitive to spills of water or alcohol, which often produce white cloudy marks.
However, it is also simpler to repair than a damaged varnish finish, as patch repairs to
French polish may be easily blended into an existing finish.’
A final remark about finishing
Much more can be said about finishing and polishing wood, for instance about linseed and
other oils: which effect they have on and into the wood. It is just as with string instruments
a field where it is easy to carry out all sorts of experiments, there is not only one method
which is the best. And that is exactly my advice for beginning instrument makers: do those
experiments and find new ways. My philosophy for making woodwinds - and that includes
finishing wood surfaces - is: keep it simple, be careful (also for your health), and critical.

