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ABSTRACT

This work is a study of the gouge and shape of oboe reeds and
their influence on pitch and tone quality.

The first part of the study included a description of the
gouging and shaping processes, a comparison of gouging machines by
Claude Reynolds and F. Kunibert Michel, and a definition of two
contrasting gouging techniques.

One technique features a symmetrical relationship between the
gouger blade and guides. The blade's cutting contour conforms to
a radius which roughly matches the desired gouge contour. The con-
trasting technique features an asymmetrical blade which is displaced
slightly with respect to the guides. The cutting action takes place
towards one side of the cane surface which necessitates the reversal
of cane to produce a symmetrical contour.

The second part, the study of the influence of gouge and shape on
pitch and tone quality, applied the two contrasting gouging technigues.
The null hypothesis was applied to the two questions relating to the
influence on (1) pitch, and (2) tone quality. Four groups of twelve ex-
perimental reeds were made with cane featuring thick gouge (.024 inch at
center, .018 inch at edge), thin gouge (.023 inch at center, .0l5 inch
at edge), narrow shape (.273 inch at shaper tip), and wide shape {.315

inch at shaper tip).

vii



The analysis of playing quality was restricted to the parameters
of pitch and tone quality with tests limited to six selected pitches
(4, g, cl, fl, bbl, and eb?). The analysis of pitch was made with a
Stroboconn Tuning Unit and the analysis of tone quality was made with
a Spectrum Analyzer. Data were analyzed at the Northeast Regional
Data Center executing the ANOVA Statistical Analysis System.

The results of the study indicate that pitch and tone quality
of oboe reeds are influenced by the gouge and the shape of the cane.
The overall pitch deviation in cents from the reference level of
a = 440 Hz is as follows: Group I = +1.09, Group II = -5.01, Group
III = -1.01, and Group IV = -1.79. The influence of the gouge is
illustrated by the comparison of the grand deviations between the
two gouge groups, measuring -3.92 cents for the thick gouge group and
-2.80 cents for the thin gouge group. The influence of the shape is
demonstrated by a grand deviation of +0.08 cents with the narrow shape
and -6.80 cents with the wide shape. The null hypothesis was rejected.

The analysis of tone quality was determined by the statistical
analysis of the mean values, indicating that the difference in tone
quality among the four reed groups was slight and not statistically
significant. The analysis, based on a .05 level of confidence, demon-
strated that 11 of 114 data points (9.6 per cent) exhibited significant
differences. The null hypothesis was accepted.

Observations made on the basis of subjective evaluations and
comparisons of spectrum envelopes indicated that thick gouges and
narrow shapes produced brighter tonal quality while thin gouges and

wider shapes resulted in darker quality. Subjective evaluation of

viii



the individual reeds indicated that: 50 per cent of the Group I

reeds were judged to exhibit good playing quality, 25 per cent of
the Group II reeds were marginally acceptable, 66 per cent of the
Group III reeds were rated good, and 33 per cent of the Group IV

reeds demonstrated some good qualities.

Since the aspects of reedmaking, performance, and tonal gquality
are imbued with perscnal subjectivity, the correlation of the results
of the reed evaluations with the conclusions of the study indicates
the truly significant influences that the gouge and shape exert on

pitch and tone quality.
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CHAPTER I

INTRODUCTION

Scope and Delimitations

"It is the combined skills of the carpenter, the mechanic, and
the musician which produce an oboist."l It is in the spirit of these
words by the venerable oboist, Leon Goossens, that this study is under-
taken involving the reed and its influence on tonal quality of the oboe.

The process of performing on a woodwind instrument, particularly
the oboe, is inextricably tied to the sound-producing agent, the reed.
The oboe reed is comprised of two elongated pieces of cane that are
fixed at one end and are free to vibrate at the other end. The best

cane reeds are made from Arundo donax, a species of tall grass grown in

the Fréjus region of Southern France, as well as areas in Spain, Italy,
Greece, Africa, and the United States. Oboe reeds are representative
of the heterophonic type of reed mechanism. Heterophonic reeds are
capable of producing a wide range of pitches when connected to a pipe
whose length determines the pitches. The okoe reed, a double reed,
features two reeds bound to a metal tube (or staple), separated by a

. . . 2
slight opening, which vibrate against each other.

lLeon Goossens and Edwin Roxburgh, Obce (New York: Schirmer Books,
A Division of Macmillan Publishing Co., Inc., 1977), p. 1.

2Willi Apel, Harvard Dictionary of Music (2nd ed., rev.; Cam-
bridge: Belknap Press of Harvard University Press, 1969), pp. 720-21.

1



The total sound or tonal quality of the oboe in performance is
largely attributed to the reed mechanism. The reed functions in con-
junction with the bore of the instrument as an integral unit in the
production of oboe tone. "The combination of good wood and correct bore
measurements add [sic] very much to the guality of tone produced; how-
ever, the reed plays an important part."3 Another comment illustrating

the importance of the reed is found in Baines' Woodwind Instruments and

Their History. "Oboists . . . are entirely dependent upon a short-lived

vegetable matter of merciless capriciousness, with which, however, when
it behaves, are wrought perhaps the most tender and expressive sounds
in alil music."4

Since the reed is such a critical factor in the tone production of
the oboe, the handcrafting of reeds has become an essential aspect of
performance. Over ninety per cent of the world's great oboists feel
that making one's own reeds is of paramount importance to successful
performance.S Some of the many reasons for hand production of reeds
are: (1) no presently available commercially-made reed suits the needs
of all performers; (2) reeds are, as noted above, gquite impermanent;
(3) reeds must complement the playing style of the performer, since they
affect such elements as breath support, embouchure, intonation, dynamics,
articulation, response, and tone quality; and (4} reeds must suit the

performer's aural concept of tone guality.

3Earnest Harrison, "The Oboe and English Horn" in The Story of
Musical Instruments, ed. by Frederic Fay Swift (Oneonta, N.Y.: Swift-
Dorr Publications, Inc., 1973), p. 52.

4Anthony Baines, Woodwind Instruments and Their History (2nd ed.,
New York: W.W. Norton and Co., Inc., 1962), p. 76.

5Robert Sprenkle and David Ledet, The Art of Oboe Playing
(Evanston, Illinois: Summy-Birchard Company, 1961), p. 4. The number
is greater for American oboists as it is more common for European not
to make their own reeds.




The process of oboe reedmaking involves several stages from the

cane's origin as a tube of Arundo donax. A basic outline of the

procedure includes:

(1) Splitting the tube into three lengthwise strips with an
arrow splitter

(2) Cutting each strip to proper length utilizing a guillotine

(3) Pregouging cane, trimming, and narrowing each strip to
fit into the bed of the gouging machine

(4) Gouging--removing the soft, spongy cane, leaving cane
closest to the bark side

(5) Folding at mid-point, bark side out

(6) Shaping the width of the cane to the desired outline of
the reed

{(7) Binding the shaped cane with string to the staple

(8) Separating the tip by clipping

(9) Scraping the blades of the reed

The physical dimensions of the reed cane exert a strong in-
fluence on the tonal quality of the oboe. This principle is similarly
demonstrated in the technique of voicing the reed pipes of a pipe
organ. Voicing those particular pipes of an organ involves the
adjustment of the reed and other elements of the pipe to produce a
desired tonal quality or timbre. The dimensions (or shape) of the
reed "constitute one of the most important phases of the voicing pro-
cess."6 Similarly, the oboe reed works in conjunction with its bore to
determine the basic tonal guality of the instrument, although the oboe
reed mechanism is constructed from cane rather than the metal used in
organ reeds. Oboe reed cane assumes its finished proportions as the
result of a reciprocal process of gouging, shaping, and scraping. Each

of these processes has a direct bearing on subsequent stages of reed-

making and ultimately on the resultant quality of the oboe's tone.

6Charles A. Culver, Musical Acoustics (4th ed., New York:
McGraw-Hill Book Company, Inc., 1956), p. 194.




Oboe reed cane, by its organic nature, has numerous variable
factors. The scope of this study was confined to the processes of
gouge and shape since they represent the principal determinants of
the basic dimensions of the reed cane.

The gouge of the cane represents the inner contour of the reed.
Gouged cane is thickest in the center and graduates evenly to the
thinner sides. The gouge contour is variable, depending on the shape
of the gouger blade, its relationship with the guides on the gouger's
carriage, and its setting in the machine.

The shape, another variable aspect, refers to the width of the
reed and the rate at which the reed cane narrows. Oboe cane is shaped
in such a way that the widest point is at the top of the reed and
tapers to its thinnest point where the cane is bound to the staple
(under the string). The critical aspects of the shape's dimensions
are the width at or near the top (where the reed's tip will ultimately
fall), the width at the binding immediately above the string (called
the "throat"), and the rate of taper. "When coupled with a particular
gouge measurement, staple, instrument, and embouchure, the shape of the
reed becomes an important link in the chain of sound-producing equip-
ment."7

The musical-acoustical variables involved in a study of reeds
are manifold. Many are highly subjective, others are difficult to
define and record, and some involve the use of sophisticated equipment
not readily available. As a result, the parameters of musical quality
considered in this study were confined to pitch and to tone quality

(timbre). These are basic acoustical phenomena, are least subjective,

7Sprenkle and Ledet, The Art of Oboe Playing, p. 63.




and lend themselves best to tests and measurements with the equipment
presently available to the writer.
Even as long ago as 1752, J. J. Quantz, in his treatise On

Playing the Flute, reflected on the importance of the proportions of

the reed: "As to the tone on both of these instruments [the oboe and
bassoon] , much depends upon a good reed, that is, whether it is made

of good and seasoned wood, whether it has the proper concavity, whether
it is neither too wide nor too narrow, neither too long or too short,
and whether, when shaved, it is made neither tooc thick nor too thin.

If the front of the reed is too wide and too long, the high notes become
too low in relation to the low ones; but if it is too narrow and too
short, they become too hig ."8 It is evident that even two hundred
years later the basic question concerning the influence of gouge and
shape on pitch and tone quality is recognized but requires clarification

and resolution.

Methods of Research

This study employed the descriptive and experimental methods of
research. The problem concerning this study involved the question of
whether the relationship between the dimensions of reed cane and
resultant tone quality can be codified and applied to musical practice.
The null hypothesis was used to determine whether there is (1) an
influence of gouge and shape on pitch, and (2) an influence of
gouge and shape on tone quality. The first objective was to

systematically report facts relative to the gouging and shaping

8Johann Joachim Quantz, On Playing the Flute, trans. by Edward
R. Reilly (New York: The Free Press, Faber and Faber, 1966),
pp. 85-86.




processes of preparing oboe reed cane. Included are descriptions of
the gouging and shaping procedures in general, descriptions and com-
parisons of the tools and machinery involved in these procedures and
their mechanics of operation, and descriptions of specific concepts
and principles regarding the methodology of gouging and shaping. The
second objective was to determine analytically what relationship (if
any) exists between the dimensions of the reed cane and the resultant
tonal quality of the oboe. This relationship was determined through
the application of the above material regarding gouge and shape. The
research included samplings of reed cane prepared with variable dimen-
sions of gouge and shape. Acoustical measurements were made on the
basis of performance on the finished reeds made from the experimental
cane samples.

The research employed a quasi-experimental design containing
features of the counterbalanced and equivalent time-sample designs
incorporated in a modified Latin square arrangement. The scheme is

diagrammed as follows:

Time 1 Time 2 Time 3 Time 4
*
Group I {Gouge X) nxlo nXZO nx30 nX40
Group II leO wx20 wXBO wx40
Group III (Gouge Y) nYIO nYZO nY30 nY4O
Group IV leO wY20 wY3O wY40

*Note: n = narrow; w = wide

A total of forty-eight reeds were made, twelve for each of the four
experimental settings, or groups, of reeds. The experiment required
four test times (time-sample design). In each test, three reeds were

sampled from each group. Delimiting factors were that each reed must



play as closely as possible to the pitch level a = 440, and the octave
"crow" of each reed was tuned as closely as possible to the pitch c.
Experimental cane samples were prepared with variable gouge and
shape dimensions. The experimental design diagram featured cane gouged
to two contrasting gouge contours. Cane from each of the two gouge
contour categories was then shaped to one of the two shaper contours.
The experiment entered all settings (gouge) into all treatments (shape).
Acoustical measurements of each finished reed were made. The
parameters of measurements included those of pitch and tone guality,
which were made through the use of a spectrum analyzer. The apparatus
is described more fully below. The kind of data recorded by the spec-
trum analyzer was visually described through the use of a "loudness
spectrum or loudness recipe,"9 a graph which plots the strengths of the
partials and the pitch levels of each. This graph was projected onto the
screen of the spectrum analyzer and simultanecusly recorded on graph
paper by an attached X/Y recorder. The acoustical measurements were
made on specific tones selected as being representative of the various
registers and representative of various bore or tube lengths of the in-
strument. The circle of fourths provided a convenient mechanism for

. 1 1 1
achieving these criteria. The pitches selected were d, g, ¢, £, bbb,

b2 -
and e” (¢ = middle c).

All experiments and collection of data took place in the
University of Florida Department of Music Electronic Music Studio.

The studio is designed acoustically for recording with carpeted floors,

acoustical tile ceiling, and an irregular wall configuration. The

9Arthur H. Benade, Fundamentals of Musical Acoustics {New York:
oxford University Press, 1976), po. 370-71.




personnel involved in this study along with the author were Donald
Carlson, the technician in the acoustical experiments, and Dr. Stephen
F. Olejnik, University of Florida Foundations in Education, the con-
sultant for research design and computer research. The materials
involved in this study included:
(1) Gouging maching: Claude F. Reynolds, serial No. 101
(2) Gouging machine: M. Kunibert Michel
(3) Oboe: Gordet, serial No. 693
(4) Oboe tube cane: Fréjus; diameter: medium/10.5 mm.
(5) Staples: 47 mm
(6) Microphone: AXKG Acoustics Microphone, type C422,
serial No. 312
(7) Pre-amplifier: Revox Tape Deck, model A77
(8) Spectrum Analyzer and X/Y Recorder: Hewlett-Packard,
model No. 5314A
(9) Oscilloscope: Heathkit Dual Trace, model No. 10-4235
{10) Strobotuner: Stroboconn tuning unit, model 6T5, serial
No. 6440, C. G. Conn, LTD
{11) Signal Generator: R. A. Moog, model series 900
(12) Computer: Northeast Regional Data Center, University
of Florida
Data were recorded on Procedure Data forms prepared for this
study. Included on the forms were: reed identification information,
reed (or subject) number, group number, spectrum analysis results,
reed dimension data, and a subjective evaluation of the performance
of the reed. Reed dimension data included measurements of the gouged
and shaped cane. Cane measurements were made at five points: the
center, the two ribs (midpoint between center and shaper edge), and
the two shaper edges. Reed dimensions also included the length of the
finished reed. The subjective evaluation included the writer's comments
regarding the aperture, crow, response, resistance, pitch, and tone
quality of the finished reed.
Acoustical data were accumulated and interpreted. From the

resulting loudness recipes obtained from the testing of each individual

reed, a "spectrum envelope” was determined. The spectrum envelope, a



"smooth curve drawn to indicate the pattern of loudness . . . regard-
less of the fundamental frequency,"lo was determined by measuring the
central tendency of the respective loudness spectrum graphs thus
determining the mean for each experimental cane setting. The spectrum
envelope provided a visual means for averaging and comparing the

qualities of the reeds from each experimental category.

Anticipated Results

Two principal results were anticipated. One was the publica-
tion of a systematic study of the gouging and shaping of oboe cane. A
thorough description of the materials and processes and a definition of
the concepts and principles involved in these processes were included.
The clarification of these processes is preliminary to a more thorough
understanding of the entire reedmaking process. The second antici-
pated result was the illustration and subsequent definition of the inter-
action between these preliminary stages of reedmaking and the apparent
tonal quality of the finished product. This study attempted to clarify
some basic acoustical concepts and provide specific information
regarding the oboe reed mechanism. John Backus, in his text, The

Acoustical Foundations of Music, notes that woodwind instrument reeds

have a "very pronounced effect on the quality of tone produced by the
instrument, . . . but that a great deal more investigation is neces-

. 11
sary before we understand reed behavior.”

101154., p. 372.

llJohn Backus, The Acoustical Foundations of Music (2nd ed.;
New York: W. W. Norton and Company, Inc., 1977), pp. 264-67.
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Significance

The significance of this study lies in the fact that it provides
clarification and documentation to what has historically been a rather
empirical craft. The research is one of the more thorough, systematic
studies relating specifically to the processes of gouging and shaping
oboe reed cane. The function and procedures of the oboe reedmaker are
analogous to that of the organ pipe voicer who "works on the basis of
previous experience, there being at present no scientific foundation
on which to base the process."12 The amount of information regarding
those specific aspects of gouging and shaping found in any literature
pertaining to the oboe or cboe reedmaking is minimal and non-specific.
One comprehensive study of these processes is found in the treatise

authored by Robert Sprenkle and David Ledet, The Art of Oboe Playing.

Even this work testifies, however, to the empirical nature in which
these technigues have been viewed in the past. "Some practice, experi-
mentation, and testing of the results will help to set the 'feel' of
the machine for the reedmaker . . . After the reedmaker has had enough
experience to form a basis for judgment, the trial and error method is
valuable from an experimental standpoint."13 This study serves as one
of the first published handbooks or guides specifically invelving the
oboe gouging and shaping processes.

The experimentation regarding pitch and tone quality represents

one of the first collections of data utilizing scientific methods in

121pia., p. 251.

l3Sprenkle and Ledet, The Art of Oboe Playing, p. 62.
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an attempt to define the relationship between cane dimensions and tonal
quality of the oboe.

The understanding and application of the information resulting
from this study provide a more substantial command of the craft of
oboe reedmaking and a significant contribution to the pedagogy and

performance of the oboe.



CHAPTER II

GOUGE AND SHAPE

The gouge and shape of oboe reed cane are the intermediate
stages of the process through which cane must pass from its origin as

a stalk of Arundo donax cane to its completion as a finished oboe reed.

The gouging and shaping of oboe cane are preliminary to the binding of

the cane on the staple and the final step of scraping the reed to play.

Selection of Cane

Oboe reeds are made from sections of Arundo donax cane, which is

a bamboo-like grass which grows in tall stalks which are somewhat
tubular in shape. The cane used specifically for oboe reed production
generally ranges from 9.5 to 11.25 mm in diameter, with the average
useable diameter being 10.5 mm. The length of the sections of the tube
to be used depends upon the distance that occurs between nodes on the
cane. A node is a point from which leafy sheaths project from the
stalk; nodes appear periodically along the length of the stalk. At
each node, a marked irregularity like a swelling on the surface of the
stalk occurs and for that reason cannot be used in reed production.
The stalks of cane may grow from six up to twenty feet in height, but
only the length of stalk between nodes is utilized. Since nodes occur

closer together at the top of the stalk, shorter sections are generally

12
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from the upper portions while longer sections come from lower portions
of the stalks.

"Thorough, careful selection of cane is . . . of utmost impor-
tance, because cane is useable only within limits."l The cane stalks,
although appearing to be tubular, rarely conform to a true radius and
seldom grow straight along the entire length of the stalk. Preparation
of the cane begins by splitting the tube into three lengthwise strips
with an arrow splitter. The tubular cane with the bark side out has a
curved surface which conforms to the outside diameter of the stalk.
Although the average diameter is approximately 10.5 mm, when viewed in
cross-section, it appears that cane often grows in an elliptical or
tear-drop shape. Splitting the cane into the three strips can result
in each of the strips having a different radius. The arrow may be
aligned so as to achieve the proper useable radius in the maximum number
of strips.

When the cane has been properly split, each useable strip must be
cut to the proper length. Before cutting, it is important to gauge the
straightness of the cane in two ways: along the bark side of the cane
and along its length. The degree of straightness of the bark side can
be judged by placing the cane bark side down on a flat surface such as
a table top or a flat knife blade and inspecting the cane to make cer-
tain that it is parallel to the flat surface and does not bow upward
at its ends or middle. The straightness of the cane along its length
must be parallel to the length of the gouger bed and not warped or
curved. Any cane which does not conform to these criteria must be dis-

carded. When the most desirable portions of the cane strips have been

lsPrenkle and Ledet, The Art of Oboe Playing, p. 48.
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selected, the cane may be guillotined to the appropriate length.
Actual length of the guillotined strips is variable and is primarily
determined by the length of each individual gouger bed, with average

length being 7.5 cm.

Pregouging

Split and guillotined cane is next pregouged. This is the proc-
ess of paring the cane which prevents the ungouged cane from protruding
excessively from the top or sides of the gouger bed. Pregouging may
be accomplished by the use of a plane and plane board, a filiere or die,
or may be done by hand with a knife. The plane board is a board with a
track in which is set a bed similar to that on the gouging machine. As
the plane is pushed across the track, it removes all excess cane pro-
truding from the bed. The filiere is also similar to the bed of a goug-
er with a knife-edge blade mounted on the end of the bed. The cane is
placed in the bed and pushed past the knife-edge, which removes cane
from the top and sides of the cane strip. The process of pregouging
saves wear and tear on the gouging apparatus by eliminating extraneous
cane. Pregouging provides for a more consistent gouge contour. Cane
which protrudes excessively from a gouger bed can be distorted in shape
by the pressure exerted by the gouger blade and guides. Pregouged cane
also allows the gouger blade to come into contact only with the center-
most portion of the cane strip which will become most critical to the
reedmaking process. Cane with sides excessive in size also has a tend-
ency to get snagged by extreme sides of the gouger blade which can shred
or pull fibers along the sides of the cane or may force the cane to ride

up and out of position in the gouger bed. Changing position of the cane
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in the gouger bed can change shape and symmetry of the gouge contour

and may render the cane useless.

Gouging Apparatus

The gouging machine is a type of sophisticated plane which must
be able to produce cane to dimensions with tolerances of less than one
hundredth of a millimeter. The fundamental purpose of the gouger is to
create a piece of cane which, when viewed in cross-section, is thickest
in the middle and gradually thins to either side. A gouging machine
has a curved blade which gouges a furrow along the inside of the cane
on a radius roughly similar to the outside (bark side) radius of the
reed cane. The desired effect of having gouged cane with a thicker
center and a tapering to thinner sides is produced by the superimposi-
tion of these two slightly different radii. In general, the radius of
the inner gouge contour is slightly larger than the natural radius of
the bark of the cane. It is the relationship between these two radii
which determines the strength or weakness of the gouge, the thickness
of the cane at any point along the curve, and the rate of tapering:;
this relationship is also important to the resultant quality of the
gouge, the amount and type of scraping which must later be done, and
ultimately the playing quality of the reed.

The gouger apparatus features a stationary bed which is fastened
to the base of the machine. The bed is a rectangular block of metal
which has on its upper surface a furrow whose diameter roughly matches
rhe outside diameter of the cane, approximately 10.5 mm. The cane is
placed bark side down in this furrow. Attached to each end of the

gouger bed are spring loaded clamp devices, or cane hocks, which secure
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the cane to the bed. The hooks are mounted on axles permitting the
hooks to pivot out of the way as the gouger carriage passes over the
cane during the gouging process.

Another feature of the gouging machine is the carriage or slide-
block on which is placed the critical scraping mechanism of the
machine, the blade. The carriage slides laterally along a bar or rod
and may also be pivoted vertically by using its mounting on the rod
as a hinge, allowing the blade mechanism to be swung toward or away
from the cane surface. The slide rod is supported by two posts, one
at each end, attached to the gouger's base.

Attached to the carriage is a ball-bearing roller wheel. When
the carriage reaches the horizontal position, parallel to the gouger
bed, the roller wheel comes to rest on the roller bar. The setting of
the wheel and roller bar prevents the carriage and blade mechanism
from striking the gouger bed, which might damage the gouger blade.
When properly positioned, this setting of the wheel and roller bar
allows for the appropriate thickness of the gouged cane by limiting
the descent of the carriage. Some typical methods of reqgulating the
depth of the cut involve changing the height of the roller bar or
changing the position of the roller wheel. A simple and frequently
used method is one in which the roller bar is comprised of two trian-
gular wedges. Sliding the lower wedge in or out forces the upper wedge
up or down respectively. A large set screw is placed between the
wedges and locks them in place when properly aligned. Other methods
involve changing the position of the roller wheel. The wheel mechanism

may be threaded, allowing it to be screwed either up or down, or the
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wheel may be hinged so that it will swing when the hinge is loose

and lock into place when the hinge is tight.

Blade

The blade (a knife with a rounded scraping contour) is one of
the most critical components of the gouger. Historically, the original
gougers were merely hand scrapers with curved blades. "Formerly this
was done entirely by hand and eye, but since the mid-19th century a
small plane or 'router' with a curved blade sliding on steel guides
has been employed, and this does the work very easily and accurately."2
The modern gouging apparatus is based on the principles of the plane in
which a cutting blade is set between two guides. The blade protrudes
slightly from the guides providing a means for controlled and consist-
ent removal of cane. The gouger blade's scraping edge is ground to
a curve. The guides between which the blade is set are also curved.
The relationship between these two curved surfaces basically deter-
mines the gouge contour of the cane. The shape of the blade and its
relationship particularly with the front guide determine such things
as: the amount of blade exposed to the cane, the parts of the blade
exposed, the size and shape of the cane chip removed, and the depth of
the cut. One other critical aspect regarding the blade is the angle
at which the blade is set in the machine. Most blades are mounted on
the carriage approximately at a 45 degree angle. Due to the phenomenon
of parallax, the precise angle at which the blade is set becomes impor-

tant since the shape of the blade will appear to change due to its

2Philip Bate, The Oboe (2nd ed.; London: Ernest Benn Limited,
1962), p. 12.
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having been displaced at the 45 degree setting (see Figure 1). The
actual angle at which the blade is set varies slightly, depending on

the design of the particular machine.

Technical Description of the Reynolds

and Michel Gouging Machines3

The machine from Claude F. Reynolds and Son, Inc. (Figure 2)
was manufactured by Gordon Reynolds. The body is primarily cast from
aluminum and the remaining parts are steel. The base is rather large
to accommodate the sturdy components of the gouger mechanism along with
the guillotine, which is mounted on the left side of the base. The
gouger bed and two slide bar posts are bolted to the base from under-
neath. The position of the bed and accompanying roller bar assembly
is adjustable but requires the loosening of the mounting bolts (fxrom
below). The height of the roller bar is constant. The roller bar is
located on the front side of the machine with the bed immediately
behind. To the rear of the bed is the slide rod or slide bar mechanism
mounted at each end by the two posts. The carriage assembly rides on
the slide bar.

On the front face of the carriage assembly is the roller wheel.
The position of the roller wheel is adjustable and pivots on a 3/16
in. hold down screw. When the hold down screw is fully tight, the wheel
is held in place. The positioning of the roller wheel is aided by an
adjusting screw immediately above the roller wheel. The adjusting
screw limits the swinging motion of the wheel and functions to regulate

the height or position of the wheel. Since the roller bar is

3These two machines were selected on the basis of their exhibiting
the two contrasting gouge techniques and have additional features not
found on other available machines such as the Graf machine.
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Gouging Machine by Claude F. Reynolds and Son,

Inc.
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stationary, it is the position of the roller wheel which limits the
descent of the carriage towards the gouger bed.

The primary function of the carriage is to carry the blade and
hold it in position during the gouging process. The blade of this
machine is placed in the blade cavity near the center of the carriage
or slide block. The blade is secured to the carriage by two set screws.
One is placed through a slot in the blade and into the carriage at a
45 degree angle. The second set screw is horizontal and serves to pin
the blade against the rear vertical wall of the blade cavity. When set
firmly against this wall, the blade remains vertical and is automati-
cally centered with respect to the guides. This feature is designed
to eliminate any variability in the alignment of the gouger blade with
the guides. The only adjustment actually required in this system is
the regqulation of the amount of blade exposed past guides which deter-
mines the thickness of the chip during gouging.

The alignment of the centerpoints of the blade and guide with the
centerpoint of the bed is accomplished by the positioning of the
slide bar or rod. Reynolds mounts the slide bar to the two posts by
means of eccentric bearings. On the right end of the slide bar is a
handle which may be rotated up or down several degrees. Because of the
action of the eccentric bearings, any rotation of the bar will change
the position of the bar and result in a change in the alignment of the
carriage over the bed. This feature substitutes for the lack of lateral
movement of the blade when the blade is secured in the carriage.

The Michel machine (Figure 3) was obtained through Mr. Robert de
Gourdon of the Lorée firm in Paris, France. The maker is M. Kunibext

Michel. The base measures 20 cm x 10 cm and is cast from aluminum.
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Figure 3. Gouging Machine by M. Kunibert Michel.
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The main body of the machine (the bed, guillotine, and carriage assem-
bly) is made from brass. Mounted directly on the base are the two
slide rod posts, guillotine assembly, and the bed and roller bar
assembly. These parts are bolted to the base from the underside.

The bed and roller bar assembly is adjustable and may be
positioned by loosening the mounting bolts. The height of the roller
bar is adjustable by the positioning of set screws at each end of the
roller bar. These two set screws contact the gouger base and regulate
the height and horizontal positioning of the roller bar. At the time
of this writing, the height of the bar is set at 14 mm. The gouger
bed is on the immediate front side of the machine with the roller bar
assembly immediately to the rear. The bed's furrowhas a diameter of
10.5 mm and also utilizes the two spring-loaded cane hooks. The cane
stop on the right hand side of the bed is a spring-loaded piston which
clamps the cane into the bed as it contracts. The length of the totally
contracted bed is 75 mm but expands 5 additional millimeters. The
cane is cut by the guillotine to a length of 76 mm allowing one milli-
meter overhang of cane, allowing the clamp mechanism to function
properly.

The gouging blade of the Michel machine approximates a radius of
4.36 mm at its peak and is positioned on the outside front of the
carriage assembly. The blade is secured to the carriage at a 40 degree
angle by four set screws. One screw is placed through a slot in the
blade and into the carriage, locking the blade in place. Two other
set screws are placed horizontally and can be seen on the front side
of the carriage, butting a small brass block against the outside of

the gouger blade. The fourth screw, also horizontal, is on the rear
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side of the carriage, driven against the back side of the gouger
blade to balance the action of the other two. These three set screws
maintain the blade's lateral position and serve to center the peak of
the blade with the centers of the guide and gouger bed. The blade

is set between the two guides which have a diameter of 11.75 mm.

A feature of this particular machine is the addition of a micro-
meter, graduated in metric units, to the carriage. The roller wheel
is connected directly to the micrometer. A rotation of the micrometer
changes the position of the roller wheel, which in turn regulates the
cutting depth of the gouge. The micrometer permits minute adjustments
to be made in the depth of the cut without having to reposition the
blade or readjust other parts of the machine.

Table 1 compares dimensions of machines utilizing two approaches
to the gouging process. Note particularly the relationship between the
radii of the blades and of the guides in the two machines.

The blade of the Reynolds machine conforms to a radius of 3/16
inch. This is coupled with the front (leading) guide which has a
radius of 7/32 inch. The blade's actual radius is slightly smaller
than that of the gquide, but the blade is positioned at a 45 degree
angle. Angling the blade involves the phenomenon of parallax and makes
the blade's curve appear to flatten forming a nearly elliptical con-
tour. When sighting along the guides from front to rear, the contour
of the edge of a properly positioned blade can be compared against the
contour of the guide (see Figure 4). In the case of the Reynolds
machine, the two slightly different contours result in the blade pro-
truding in two peaks, one on each side of the centerpoint. The exact

centerpoints of the blade and guide appear to coincide.



TABLE 1

GOUGING MACHINE STATISTICS

Reynolds

Michel

Base:

Bed Length:

Bed Diameter:
Guillotine Length:
Guide Diameter:
Blade Radius:

Blade Angle:

10 in. x 4 in.
(25.4 cm x 10.16 cm)

2 31/32 in. (7.54 cm)
7/16 in. (11.11 mm)

2 15/16 in. (7.46 cm)
7/16 in. (11.11 mm)
3/16 in. (4.76 mm)

45°

20 cm x 10 cm

7.5 cm

10.5 cm

7.6 cm

11.75 mm

4.36 mm

40°

NOTE: The Reynolds gouging machine is built to standards of

measurement in inches.

comparison.

Conversion provided for
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Figure 4. Comparison of Guide and Blade Contours in Reynolds Gouging Machine.
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This positioning and relationship between the guide and blade are
symmetrical. Therefore, the gouge contours from the centerpoint to
each side should be identical. This relationship requires that the
centerpoints of the blade and guide also coincide with the center of
the gouger bed. This symmetrical structuring of the machine's components
eliminates any necessity of reversing cane in the gouger bed and gouging
in two directions.

The Michel machine illustrates the opposite approach in terms of
the relationship between the guide and blade. The diameter of these
guides measures 11.75 mm, which is equivalent to a radius of 5.87 mm.
The blade presents some difficulty in measuring since its shape more
resembles a parabola than a true radius. The parabola is slightly
peaked and has a continuously changing radius. The most critical param-
eter is the radius at the peak of the blade which in this case measures
approximately 4.35 mm. The radius of this blade is notably smaller
than that of the guide. When positioned in the carriage, the blade
is held at a 40 degree angle, even more acute than Reynolds' design.

By parallax, the sharp peak of the blade is softened and, when sighted
along the guides, the blade appears to conform more closely to a true
radius. The curves of the blade and guide appear quite similar but
not identical: the contour of the blade appears smaller than the con-
tour of the guides (see Figure 5).

The technique of gouging which results from this particular
relationship between the dimensions of the blade and guide has three
basic premises: (1) the blade has a smaller radius than the radius of
the guide; (2) the axis of the blade should be slightly offset or dis-

placed from centerpoint producing an asymmetrical gouge contour; and



Figure 5.

Comparison of Guide and Blade Contours in Michel Gouging Machine.
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(3) the cane should be reversed in the gouger bed and gouged in both
directions. This approach to gouging was designed to minimize the
difficulty and to maximize the consistency of the gouging process.
When properly applied, this technique insures a symmetrical gouge con-
tour and a graduation of thickness which is identical from the middle
to each of the two sides. The basic principle is to apply the same
part of the same blade to the areas of the cane which need to be
identical.

Displacing the axis of a blade causes the blade to dig more
along the side toward which the blade is offset. Less is then removed
from the other side of the cane creating an asymmetrical gouge con-
tour. However, by reversing the direction of the cane in the bed, the
blade will dig the same contour as on the opposite side of the cane.
As a result only one side of the blade will be critical to the gouging
process. The blade maintains its critical radius only along that one
cutting side, from the centerpcint to the blade's edge. It is possible
that a blade with a true radius may interfere with the curves cut
by the critical cutting portions of the blade. Along the non-critical
edge to the center, the curve may be depressed or flattened by grinding
away any excess metal. Grinding in this manner then makes the blade
asymmetrical in shape from the centerpoint toward each side. The
resulting shape is a somewhat skewed parabola. Measurements of a
parabola are difficult, but some approximations for illustrative pur-
poses can be made. The ideal gouger blade "is formed to superimpose

several different radii along the same general curve."4

4Robert Weliner, personal interview. Mr. Weiner, a former student
of John Mack, is a noted authority on oboe cane gouging.
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The relationship between the radius of the blade and the radius
of the guide forms one of the most essential means of compariscn
between gouging machines. Other aspects should also be considered.

The size of the bed is a limiting factor in the gouging mechanism.
The diameter of the bed determines the size cane which can be utilized.
Cane used for oboe reedmaking ranges in diameter from 9.5 mm to 11.5
mm. A gouger bed which is too small will prevent the use of larger
diameter cane. The larger cane is flatter in shape and when it is
gouged, the pressure of the guides and blade will tend to bend the cane
to conform to the shape of the gouger bed. Frequently, this results
in cracked cane. Cane with a radius too small for the bed will often
gouge poorly since the bed cannot adequately support the cane and keep
it in one position during the gouging process. Extremely small diameter
cane shifts in the bed during gouging producing inconsistent gouge
contour. Robert Weiner, an expert in the gouging procedure, has sug-
gested an ideal diameter of the gouger bed of 11.0 mm. This would
provide an average size bed which would also serve to accommodate cane
of slightly varying diameters.

On the same machine, cane of different radius dimensions will
produce different gouge dimensions. The shape of the cane will tend
to cause the blade to scrape more cane from some areas than others.
Generally, cane of larger diameter will result in thicker sides and
less gradation from center to sides than cane of more average dimen-
sions. Smaller diameter cane will tend to have more cane removed along
its sides (at the shaper edge) leaving relatively more cane in the
center and resulting in a more rapid gradation of thickness toward the

sides than would be found in cane of more average dimensions.
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The experience of working with the Reynolds and Michel machines
has provided an opportunity to observe that the Michel machine, with
its smaller diameter bed (10.5 mm), is capable of successfully working
cane within the range of 9.5 mm to 11.0 mm in diameter. The Reynolds
machine, whose bed is slightly oversized, tends to prefer cane with
diameters of 10.5 mm or more. The Reynolds machine accepts cane of
the smaller diameters with great reluctance. The type and construc-
tion of gouger blade also affects the use of different cane diameters.
The curvature and peaks of the blade on each side of the center point
indicate that the primary cutting action takes place along the sides
of the cane. Cane with small diameter coupled with the lack of support
in the overly-large gouger bed will tend to exaggerate this cutting
action; consequently, the gouger "eats up" the sides of the cane.
Therefore, it can be seen that the type and construction of the gouger
blade and its relationship with other components can also act as
limiting factors.

Other considerations are the size and shape of the gouger blade.
The shape of the blade is of the utmost importance. The primary
motive for utilizing the asymmetrical type of blade is to eliminate
variability. The motivation for constructing the asymmetrical blade
stems from the fact that it is difficult, if not impossible, to grind
by hand and eye a perfectly symmetrical curve on a piece of metal.
Blades may be mechanically tooled through the use of extremely expen-—
sive and complicated equipment which is seldom accessible to oboists.
One of the few suppliers of gouging apparatus with mechanically
reproduced gouger blades is Claude F. Reynolds and Son, Inc. Most

machines, when purchased from a reputable dealer, have been adjusted
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and are ready to use. However, any subsequent adjustments or altera-
tions must be done by eye and hand. For example, one of the most
highly regarded gouging machines available, made by Graf, comes in one
of two forms, either completely unassembled, or partially assembled
with only parallels set and no guide or blade work done at all. The
blade is a blank in the form of a block of tempered steel. This
machine can also be purchased from an expert craftsman, such as Hans
Moennig in Philadelphia, Paul Covey of Baltimore, or Robert Weiner of
Cklahoma City, who then assembles the machine, grinds the blade,
regulates the machine's components, and makes the final adjustments

in preparation for gouging. However, after the purchase of any
machine, all sharpening and adjustments required by a blade must be
done by hand and eye. A more detailed comparison of the blade approach
and construction in the machines by Reynolds and Michel will serve to
illustrate some of the considerations involved in making adjustments
to the instrument.

The basic requirement of Reynolds' symmetrical approach is that
the blade must conform exactly to the same curve from the centerpoint
to each side of the blade. This allows for very little margin of
error. The Reynolds' machine functions very well using this approach
since the blade can be mechanically ground to produce the precise curve
needed. Any adjustments or alterations to suit the requirements of the
individual reedmaker must be done by hand. These alterations are
certainly possible, but considerable care and patience are required,
since any change made on one side of the blade must be exactly dupli-
cated on the other to maintain a true symmetrical radius. The curve

of the blade and its relation to the guide from the center to each side
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must be an exact mirror image to insure the same contour and gradation
of thickness on each side of the gouged cane.

The concept of using the asymmetrical type of blade construction
as in the Michel machine was perhaps inspired by the difficulty of the
above approach. Robert Weiner explains: "The only reason to gouge in
this way is that it is easier. When the cane is reversed in the bed,
both sides are gouged exactly the same. The 'one way' gouge is accep-
table, but it is very difficult to grind a perfectly symmetrical con-
tour. This asymmetrical way, only one half of the blade is worked and
it hits both sides of the cane."® 1In practice, Mr. Weiner's comments
seem valid. It is less complicated to grind the appropriate cutting
edge on only one side of the blade. The shape of that curve is basical-
ly determined by the shape of the guide, which can serve as a pattern
or kind of template. The blade is ground to a shape determined by the
amount and shape of the blade which is exposed over the guides.

In the Michel machine, the blade's lateral position, the verti-
cal position, and the axial position are all variable. The relation-
ship between these three aspects is extremely complex and sensitive.

A slight alteration of the blade's position has a distinct effect upon
the entire relationship. Again, themain concern is with the amount and
shape of the showing portions of the blade. The blade should peak at
the center, but some experimentation proves that the peak can be made
to show over the guide in a more sharp peak or a more soft curve. The
amount of blade showing around the sides of the curve is also variable.
The blade's relation to vertical or axial position is another important

factor to consider. There is no way to set the blade in this type of

S1bid.
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carriage which will insure an exact vertical positioning of the axis
of the blade. A displacement of the axis from the vertical position
will create a completely new relationship between the skewed curve of
the blade and the true curve of the guides. These factors, of course,
directly influence the corresponding shape of the gouge contour of

the cane. The contour of the gouged cane surface is determined by the
shape of the blade with respect to the shape of the guides and also

by the position of that blade against the guides. Note in Figure 6
the asymmetrical blade positioning and the resulting radius (Ry) of
the gouge on the single direction of the gouge stroke. The radius (R;)
of that gouge contour is less than the radius of both the guide and
cane. To produce this effect, the gouger blade must have a correspond-

ingly small radius and the blade's axis must therefore be placed

]

slightly off center (D distance the blade's axis is displaced). Any
change in the value of D or R will produce a corresponding change in
the gouge contour of the cane. Increasing D will result in cane of
roughly the same thickness but a different distribution producing cane
with relatively thinner sides and a thicker center.

Another adjustment is one in which the value of the radius (R) is
altered. When the cane is reversed in the bed and gouged in the oppo-
site direction, it produces another radius (R2). The convergence or
divergence of these radii illustrates the concept of stronger and
weaker (not to be confused with thicker and thinner) gouge contours.

A strong gouge contour refers to one in which the distribution of the
cane is such that the rate of gradation is slow from the middle
radiating out to the sides. A weak gouge is one in which the cane

gradates more quickly from the center to the sides. Increasing the
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displacement of the blade's axis produces a weaker gouge. As a
general guide, the average rate of taper would show a deviation from
center to rib of .05 mm and center to shaper edge of .13 mm. Any less
than .04 mm from center to rib can be considered weak.6 Likewise,
when the value of the radius is altered, a corresponding change occurs
on the gouge contour: in general, the larger the radius of the blade,
the stronger the gouge; correspondingly, the smaller the radius, the
weaker the gouge. This relationship must always be considered in con-
junction with the displacement of the blade. A gouge contour resulting
from the over-displacement of the blade forms a ridge or rib in the
center of the cane. The aperture of a reed made from this cane

would be unacceptable because of its poor closure with the tendency

to close first in the middle. This rib could be corrected in two ways:
(1) by reducing the displacement and bringing the peak of the blade
closer to center which would cause a convergence of the two radii, or
(2) grinding the peak of the blade down to increase the radius of the
gouge contours.

To summarize, while Reynolds' approach to the blade may create
difficulties in grinding and may be more sensitive to any changes in
the blade's radius, the positioning of the blade is made nearly fool-
proof. While it may be easier to grind a blade for use in an asym-
metrical system, such as Michel, its setting is extremely se-sitive,
must be done by eye, and basically relies of the trial and error
method.

Two methods of regulating the depth of the gouge are illustrated

in the Reynolds and Michel machines. This is an important consideration

61pid.
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since alterations in the depth of the cut are among the most fregquent
adjustments made. The most precise method is found on the Michel
machine (see Figure 7). This system regulates the descent of the
carriage by mounting the roller wheel directly to a micrometer set
into the carriage. One can determine precisely how much change is
made in the depth by using the graduations on the micrometer.

The hinged roller wheel assembly is found on Reynold's machine
(see Figure 8). While it functions satisfactorily, one can never be
certain how much a change in depth occurs with a change of position
of the wheel. One distinct problem in this case is that the cane
stops, positioned at each end of the gouger bed, approach the thickness
of the gouged cane so closely that it is not unlikely that lowering
the wheel too much at once could cause the blade to strike the cane
stops, thus damaging the blade. The same problem is inherent in the
wedge~design roller bar assembly if the bars are not marked with some
type of graduation as found in the Graf machines.

Tracking refers to the way in which the carriage, guide, and
blade assembly travel along the gouger bed and the center of the
guides over the bed. It is generally regarded as desirable to have the
carriage assembly travel parallel to the gouger bed and to have the
center of the gquides coincide with the center of the gouger bed.
Therefore, when gouging cane the blade will "track" down the center of
the cane; the chips are consequently scraped from the center of the
cane throughout the gouging process.

There are several methods used to achieve a centering of the

tracking of the gouger. One involves the positioning of the blade
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Ficrure 7. Carriage Assembly and Micrometer of Michel Gouging Machine.



Figure 8. Hinged Roller Wheel Assembly on Reynolds Gouging Machine.
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(as in the Michel machine). The blade's lateral position determines
its position with respect to the center. This position is regulated
by the set screws which secure the blade to the carriage. The second
method also involves the positioning of the blade. As opposed to
moving the blade in the carriage as noted above, the position of the
entire carriage is shifted. This approach (as utilized by Reynolds)
requires the use of eccentric bearings in the connection of the carriage
and slide rod assembly to the support posts. This system is quite
simple and eliminates any need to change the position of the blade
within the carriage. A third method of centering the tracking of the
carriage to the bed involves the shifting of the gouger bed. The
importance of maintaining the parallel between the slide rod and the
gouger bed cannot be overemphasized. This is perhaps the least
desirable method and shouldbe used only as a last resort. It is nearly
impossible to determine and set this parallel by eye. If adjustment
is necessary, it may be made with the aid of an Adjustable Parallel
tool. Although it is generally preferable to conform to this parallel,
some deviations can be found. "In his latest experiments, Dandois is
gouging a furrow that is .56 mm at the center tapering to .69 mm at
each end (not side) of the piece of cane. Booth (Soclo Oboe, National
Symphony Orchestra, Wellington, New Zealand) gouges a furrow that
tapers from .56 mm in the center to .58 mm on each end.“7 This gouge
is achieved by displacing the bed slightly off parallel. In this way,
the gouger blade tracks from one corner toward the opposite corner
crossing centerpoint only at the midpoint of the bed. The cane is

reversed in the bed and gouged. The result is an X-shaped gouge whose

7sprenkle and Ledet, The Art of Oboe Playing, p. 51.
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track centers only at the midpoint of the bed, causing the deepest cut
(and smallest center measurement) in the center of the cane where the

center tracks coincide and a gradual thickening toward each end.

Setting Up Gouging Machine

The first step of setting up a gouging machine involves setting
the parallels. The first and most important of these parallel rela-
tionships is the aligning of the slide rod with the gouger bed. The
position of the bed may be adjusted by loosening the mounting bolts
and, using the Adjustable Parallel, moving the bed so that the center
line of the bed is parallel to the slide rod assembly. Another aspect
which should be considered in setting the parallels is the alignment of
the guides with respect to the bed. The center point of the guides
should coincide with the center line of the bed. This is particularly
applicable to the Reynolds' machine which has a variable setting for
this aspect. In the printed instructions provided with the purchase of
the machine, Mr. Gordon Reynolds describes the procedure. After the
blade is removed and the roller wheel raised to its limit,
. . . then the guides (the rounded steel pieces which rest in the
cane) can be lowered into the bed. By holding back the hooks, you
can sight along the bed from the end and determine whether the
guides seem to be coming down in the center. If they do not, then
you should move the slide-block from one side to the other by
rotating the slide bar, which is mounted on eccentric bearings.
As you can see, the slide-bar is supported by two posts. Each
post has one set-screw which fits the 3/32 allen wrench. After
loosening each set-screw, you can rotate the slide-rod by means
of a bar which is inserted through one end. A slight rotation of
the slide-bar will move the slide-block to the right or left, as
you sight down the bed from the end.

One other cause of displacement of the parallel would be the wear after

long periods of use on the bearings which connect the carriage to the

slide rod. If the bearings are excessively worn and the carriage will
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not remain in position, "a slight tightening of the adjusting screws
will clamp together the split ends of the slide-block and restore

ll8
accuracy.

The second step of the setting up procedure is the sharpening of
the blade. In sharpening the blade by hand, a listing of necessary
equipment includes:

Carborundum brand Hobbycraft (waterproof) Aluminum

Oxide Sandpaper: Ultra fine (600), Super fine (400),
Extra fine (320}, Very fine (220)

Emory Cloth #30, #500

Arkansas stones, hard or black

Frictionite stone
For roughing in a blade or making drastic changes in the shape of a
blade's radius, the Carborundum Very fine (220) or Extra fine (320)
Aluminum Oxide sandpaper is most appropriate. For the final shaping
work on a blade, a choice can be made between the hard Arkansas stone
or Frictionite stone. To place the final finish on the edge and to
set the burr, John Mack recommends the #30 Emory cloth to put a finer
polish or "glaze" on the edge.9 Robert Weiner simply does this
finishing work on the fine side of a Frictionite stone, which is a
man-made synthetic similar to the natural Black Arkansas stone. The
sharpening is done primarily on the bevelled side of the blade. ©On
this side, the honing should be done in a pendulum-like or U-shaped,
sweeping motion covering approximately one-half of the blade's radius
and then should be shifted to cover the other half of the radius. When

sharpening, it is imperative that the bevelled edge be kept as flat to

the stone as possible to avoid creating a hump or another bevel,

8Instruction Manual for Reynolds' Gouger from Mr. Gordon Reynolds,
Cclaude F. Reynolds and Son, Inc., Dallas, Feb. 15, 1979, p. 3.

9Weiner, personal interview.
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immediately behind the leading edge of the blade on the bevelled side.
While the flat side can also be honed, it is important to keep this
side as flat as possible on the stone to avoid creating another bevel
here. This flat side may be honed in almost any direction such as
circles or figure eights. The sharpening should always finish on the
bevelled side of the blade to put the cutting burr on the edge. 1If
the blade does not cut the cane, the burr may be placed too far over
by grinding too much or with too coarse a material on the bevelled
side; a hump behind the tip may have been developed by not holding the
bevelled edge flat. If the blade cuts wild, inconsistent chip sizes,
skips on cane surfaces, digs or catches, the burr may be too coarse or
there may be no burr at all causing the blade to cut rather than scrape
the cane. If at this point the blade is still not performing satis-
factorily, it may be necessary to check the radius of the guides. If
their radii are not true, the blade will not show properly. A small,
fine metal file may be applied to the guides to adjust the show of the
blade. If the two guides are not level, only the rear guide is permit-
ted to be slightly higher than the front or leading guide. The guide
may be made slightly off center by filing a minute amount off the
sides of the guide toward which the cane is displaced. This will help
introduce the blade to the cane as the carriage begins its descent.
Gordon Reynolds has provided some helpful instructions regarding the
sharpening of gouger blades:

I believe that you can sharpen your blades effectively if they

are not very dull or damaged (nicked). Start with a fairly

coarse sharpening stone well oiled. Lay the blade on the stone,

flat side down. With comfortable pressure pressing the blade

downward, rub the blade on the stone in a circle or figure-eight

motion for about five minutes. Then do the same on a fine stone.
finally, turn the blade over and lightly touch up the bevelled
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side. Use a small, fine triangular stone or something similar.
Use it with gentle strokes like a woman buffing her nails. The
pPlane of the stone should almost coincide with the plane of the
bevelled part of the blade. Do just enough to remove any burr

on the bevelled side, but not enough to change the angle of the
bevel or the circular shape of the radius.l0

The next step is to place the blade into position in the
machine's carriage and to set the cutting depth of the blade. This
setting is determined by the thickness of the resulting chip after
running the carriage over the cane. The recommended chip thickness
varies from .08 mm to .12 mm, .10 rmm being optimum. Expressed in
inches, the equivalent values would be from .003 inch to .005 inch.
The actual size chip will vary slightly depending upon the quality
(i.e., texture or hardness) of the cane and the individual gouging
technique in the form of pressure exerted on the carriage during a
stroke.

The fourth step is to center the blade with respect to the
guides and to the gouger bed. The center point or peak of the blade,
depending on the type of blade, should first be aligned with the cen-
ter point of the guide. A slight margin of variability is found here
and it is left to the taste and sensitivity of the reedmaker to
make the adjustment. Some practice and experience is necessary. If
the potential exists, as on the Reynolds' machine, the blade can then
be centered over the bed. To check this alignment, gouging cane
should produce chips from the center of the cane on the bed. One
helpful technique is to draw pencil marks from side to side on the

cane in the bed. After passing the carriage over the cane once or

twice, the pencil marks should be removed along the middle of the cane.

lOGordon Reynolds, personal correspondence.
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Also, on the last strokes of the gouger carriage when the roller wheel
just contacts the roller bar, reverse the cane. If the blade is
fairly well centered, only a slight trace of cane (if any) will be
removed on this last stroke. If any does come off, it should be

from the direction in which the blade is displaced (generally the

rear side of the gouger bed). If the blade is still not centered, it
will be necessary to begin the entire setting up of the gouging machine
again. The centering of the blade is most important in determining

the thickness, contour, and rate of the gradation of thickness of the
gouged cane.

The final step in setting up the gouging machine is to adjust
the depth of the gouge. This is accomplished by limiting the descent
of the carriage as described akove. The resulting thickness of the
gouge is the final wvariable in the gouge process. David Ledet notes
that measurements of gouged cane ".57 - .59 mm in the center tapering
to .40 - .45 mm on the sides is a gocd, useable average." Mr. Ledet
attempts to diminish the importance of specific and precise measure-
ments of cane, citing variability of such aspects as measuring devices,
touch, and cane quality variations. "Because of the nature of the
cane, it is impossible and undesirable to control certain of the
variables except within tolerances.“11

There are, however, some legitimate factors which might determine
certain tendencies in gouge thickness settings on a gouging machine.
Some of those factors include: texture of the cane, climate, the
soaking of the cane, technique, scraping quality, and tonal and pitch

considerations.

11Sprenkle and Ledet, The Art of Oboe Playing, p. 51.
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The texture of the cane seems to affect the resulting gouge
tendencies. First, hard-textured cane seems to gouge thicker than
does soft, grainy cane. Second, the texture of the cane may lead the
reedmaker to prefer a certain thickness. Ledet notes that "hard cane
generally requires a thinner gouge."12 However, John Patterson and
Earnest Harrison have demonstrated that it may be preferable for hard
cane to be gouged thicker.l3 Since the cane texture generally becomes
harder and vascular bundles become more dense with increasing proximity
to the bark, hard cane should be left thicker so that when scraped, the
vibrating portions of the reed are the more suitable soft-textured,
innermost fibers. Likewise, softer cane would benefit from a thinner
gouge since the cane utilized would be that which is closest to the
bark.

Climate is another factor influencing gouge. Because of the
nature of cane, moisture tends to cause the cane to swell, while dry-
ness makes it shrink. In warm, humid climates such as in the southern
states of Florida and Louisiana where the relative humidity is almost
always over seventy per cent, the cane almost never has an opportunity
to totally dry out. It is constantly in a slightly swollen state.

For this reason, it is generally preferable to have cane gouged slight-
ly thinner than if the same cane were to be used in a dryer climate.
Temperature also influences the reaction of the cane. Lower tempera-
tures tend to produce lower pitch levels, while higher temperatures

produce higher pitch levels. Preliminary results show that cane of

120id., p. 52.

13John Patterson and Earnest Harrison, personal interviews,
Baton Rouge, Louisiana, 1974.
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greater thickness produces higher pitch levels with a corresponding
relationship between thinner cane and lower pitch.
The length of soaking time in preparation for gouging is also
a critical factor. Cane soaked for a long period will swell. Gouged
in this condition and measured, then dried and measured again, cane
will shrink as it dries, altering the dimensions of the reed, sometimes
quite drastically. It is wise to consider this factor when measuring
cane. The amount of soaking time required can vary; it is generally
recommended to allow four to six hours soaking time but to take care
not to allow the cane to become waterlogged. "Cane can become perma-
nently spoiled if it becomes waterlogged."14 Some obhoists prefer to
gouge cane completely dry. Generally, this technique can produce a
much smoother, finer gouge surface which is highly desirable, but dry
cane does tend to dull a gouger blade very quickly. Interestingly,
the writer observes that the Reynolds machine functions much more
successfully with well-soaked cane, while the Michel machine seems to
operate more satisfactorily with cane dry or nearly dry.
Finally, the gouge thickness can be said to influence the play-

ing and scraping gqualities. Ledet summarizes this concept:

Variance of thickness of the center and balanced gradation on

either side of it will dictate the length and contours of the

lay of the reed. In turn, the lay of the reed largely dictates

the reed's playing response. As a dgeneral rule, the thicker the

gouge, the more wood must be removed from the cane by scraping;

the thinner the gouge, the less wood can be removed from the cane
by scraping.l3

14Goossens and Roxburgh, Oboe, p. 39.

lssPrenkle and Ledet, The Art of Oboe Playing, p. 48.
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Gordon Reynolds explains the significance of the proper setting up of
the gouging machine in his instructions: "Gouger adjustment is a
little like reedmaking, in that some practice is required before one
gets an intuitive feel for the changes to be made; there is some art

. 16
to it."

Shaping the Cane

The shaping of a reed is the process by which the piece of
gouged cane is trimmed to form the taper of the reed. An oboe reed
when finished is generally wider at the top or tip, narrowing to the
point where the cane is bound to the metal staple. The width at the
top, width at the binding, and the point and rate at which the cane
tapers are the critical factors in the shape of the reed.

The shaper is the tool which serves as a template (see Figure
9). It consists of the shaper tip (the mold over which the cane is
placed for cutting), the handle where the tip is mounted, and a
clamping device which can be made tighter and looser to firmly hold
the cane in position on the tip. Other tools required are an easel
and a sharp razor or knife.

To begin the procedure of shaping cane, the gouged cane should
be soaked in water a length of time sufficient to allow water to fully
penetrate the cane. An indication that the cane is fully soaked is
that the cane sinks in the water. The soaked cane is placed on an
easel, identifying the center of the length of the cane, and a knife
is lightly rolled across the bark marking the middle of the cane. The

cane is then placed on a knife edge with the mark across the bark

l6Reynolds, Instruction Manual, p. 3.




Figure 9.

Shapers by Angelo

{left)

and Bhosys

(right).
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directly over the edge of the knife, and the two ends are brought
together, folding the cane. If the scoring of the reed was cut too
deeply, the cane will separate too much or break when folded. Over-
soaking the cane causes the cane to become brittle and folding may
again result in cracking or breakage.

The folded cane is placed on the shaper tip. Frequently, the
folded cane will be too wide to fit between the "ears" at the top of
the shaper; the sides of the cane must then be trimmed slightly near
the fold. The cane is placed onto the shaper tip and aligned so that
the fibers of the cane run parallel to the length of the tip and the
center (spine) of the cane is directly over the center {axis) of the
shaper. The cane is secured by the clamps. Care should be taken not
to allow the clamps to be placed too high on the tip or to be c¢lamped
too tightly. Excessive tightening crushes the fibers of cane under
the clamp, causing a restriction in their vibration potential. It is
helpful to avoid placing the clamps above the point that the cane is
bound to the staple (the top of the string binding).

The razor or knife, well sharpened, is then drawn down each
shaper edge from the ears to the base of the shaper tip. Great care
must be taken to insure that the cane conforms exactly to the sides of
the shaper. Any aberration in the contour of the cane's shaper edge
will be likely to result in leakage of air. Generally the knife
should be held at a ninety degree angle to the flat blade or sides of
the shaper tip.17 Angling the knife edge further will remove more
cane, resulting in a narrower overall shape of the cane. If the reed-

maker prefers to sideslip the blades of the finished reed, it is

l7Goossens and Roxburgh, Oboe, p. 39.
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possible to encourage that slippage by severely angling the razor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>