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THE MURRAY FLUTE— A
CHALLENGE FOR ARMSTRONG

All employees st such well known flute thopn =
William 8. Haynes, Verne Q. Powsll and W. T Arm.
strong literally owe their jobs to one man, Theobald
Boshm of Munich, Boshm was » grest lover of the
flute and was considersd a fine pleyer in hiv dey.

Not 10 be overiooked was his grest sbility s an
inventor. These two talents led him 1o develop the
flute that is used throughout the world, s flute
that Boshm himsel! desoribes in the Deyton C. MJ
for book “"The Flute and Flute Playing”, thet some-
day would be improved upon. Boshm took it &
far m possible, sadly reflecting that a few notes
were not ‘true” and requied (ar 100 much com-
pensation on the part of the player. This flute and

logacy was left to us with the invention of the
Boehm system flute in 1847, and to this day it re-
mains practically unchanged.

in 1948, a young flutist = the Royal Air Foree
Band began to question some of the scale finger
that there were indeed “problems™ with the basic
overtone series attorded when playing upon the
standard Boehm Flute, Alexander Murray set about
to rectify, if possible, these problems. With the
help of the English flute maker, Albert Cooper,
Murray changed his flute into an open D Sharp
flute. Having mastered this obstacle, he little by
little added such things as a split F Sharp, open G
Sharp, until finally he had accomplished seven
major changes on the Boehm. By now, Alexander
Murray had grown in stature as a flutist and had
been elevated to the solo flute position of the fam-
ed London Symphony Orchestra. Now recognized

= one of the world’y finest flutists, many Othy
players began to look seriously upon Murray’s ney,
fute.

About @ year ago, Mark Thomas received 8 phong
call from Murray and a meeting was requested, |y
was ot this meeting that Mark received his first look
ot the fute Alexander Murray had made. |mpres.
od, but unable to play it, he called in Al Singletoy
and Jack Moore, along with Joe Elies, for a consul.
wtion on Murray's request. Will Armstrong, select.
od from all other flute makers, built the sighth and
final veruon of the Murray system flute. Wit
mixed emotions, the chellenge wes sccepted, and
last month , the model was presented to Murray

how 1o put Murrey’s ideas into metal, Word has
quickly spread, and now Armstrong has received
many orders from leading flutists for this flute.

Carl Burket, it has been decided to build a few of
these for the top players who have ordered them
and then to “wait and see what developes”. As
Burket says, “we owe it to the flute world to do
this, and we are proud that Armstrong was selected
from among many fine flute makers to build this
flute.”
nmmmmm‘.,
“this is 2 major breskthrough and improvement
on the Boehm flute.”
f
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THE MURRAY FLUTE

Since the oppearance of Philip Bote's] book
on the FLUTE with a brief reference to a non-
published orticle in the Instrumentalist, | have
received a number of inquiries about my in-
strument. To solve the problem of answering
each one individually, 1 will try to retrace
briefly the steps which led me to my present
instrument, to enumerate its advantages and
disadvantages, and explain in what way it
differs from the standard Boehm flute.

Until 1948 when | joined the Royal Air
Force Band, | played on what is the commonest
form of the BoeKm flute, the closed gf in-
strument. At this time | read Boehm's” account
of his instrument with Dayton Miller's com-
mentary and decided that the open gf was a
more rational system for atleast four reasons.

i) The duplicate gf hole was unnecessary.

ii) The spring of an open key is lighter than
one required to hold the key closed.

iii) Top e is greatly improved when correctly
vented with the a hole alone, and not the a and
gf holes together as on the closed of.

1V) One finger one key (pad) on g

TNew York, W.W. Norton and Co., 1969

2Theobald Boehm, The Flute and Fiute Playing, 1871, Second
English transiation, Cleveland, Ohlo, Dayton C. Miller, 1922.
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| consaquantly asked o flute rgpnicer 1o
alter my instrumant to the apan g and aftar
o few waalks proctice | found the readjustment
omply rawardad,

TK@ asymmatrical usa of tha lirtle fingers,
in particular the necassity for maintaining tha
right little fingar down much of the tima stru-l
me os un-’esimble and | arparimented with
a; open d¥ by turning the foot-joint until the
d¥ hole was within reach of my little fingar,
| unhooked the spring and maintainad the kay
open with an elastic band. The flute becomne
a little unstable to balance but | solvad this by
sticking 0 wadge of cork on tha body above the
right thumb. (I no longer require this crutch,
having learned to balance the instrument with=
out it.) | felt that the action of the key was an
improvement on the closed df.

At that time | was fortunate in rmesting
Albert Cooper, an artist=flute~maker, formarly
of Rudall Corte who had left them to bagin
making flutes on his own. He agreed to con=
struct a new foot join which would convert
my flute to open df,

The cf, d, and df holes were placed in
line from an axle on the near=side of the
flute; the df key was closed by both of the
other keys. The problem remoined, how to
trill c=d or cf-d. When the little finger was
removed from ¢ or cf, df was the note that
sounded. Inordertocircumventthis,acrescent=

-shaped key was built from the d key around the

front of the ring-finger key. (I still use this
mechanism on the piccolo) This finger could
then close both keys simultaneously when re-
quired, giving d¥.

Later it was found better to have two
parallel rollers so that the ring finger could
move easily from d to df, in the same way as
the little finger moves from c to cf on g flute
with two rollers on the foot-joint.

Once cbove d, the little finger is only re-
quired for d an octave higher. This led to the
construction of a little finger key for fF, with
several advantages. When ff is fingered in
this way, all holes below the f# hole are open.
A good trill for e-f# is provided with no change
of fingering (for ff) and by splitting the a key
(%o that the b hole can remain open when the
b® hole is closed) and connecting the lower key
to the f¥ lever, the correct venting for top f¥
is made practicable (comparable to top e on the
open gf).

The other notes which needed improvement
were those using the small cf hole. The
mult)iple func;iolnsfof th} hole oge:

i) a tone-hole for c¥<, 3, and 4

ii) a vent-hole for d2, 3' 4, d2 9'3 a3 bbs.
As Boehm pointed out, some compromise
in its size and position is inevitable.

On many flutes the interval ct-d#2 requires
careful blowing to r(iduce a whole-tone accept=
able to the ear {::’ has to be flattened and
d#2 sharpened, an unhappy juxtaposition of
compensations). After several experiments a
relatively simple mechanism was devised to

(Continued page 7)



divide the Functions batween two holes = o large
< tone ho!e ond 6 smoll d vent, This eh'fﬁﬁ!d
n: chonge in fingering oport from o raver sol of
the Briccioldi thumb keys ond o return to the
Mmere rotional order originally used by Boehm
Tr_\:orer the head joint),
® necessity in the top octave of putting
gew;\ the right little finger for top bwos obvioted
T’P’a' inking the lower trill key to the d key.
. u; oufc:?uhcoll)i'clom the df hole when b
's Tingered normally, The efl
[ i LI The effect on the trills
" With r'hese slight mechanical and fingering
in:’nges it has. become possible to construct
g rrunfems with the hole placing correctly
weit:ormmi by the use of Boehm's schemo,
SOty s b
oo 'bod'pnots:s?ry shifts of hole position to
Without the skill, patience and insight of Al-
lert.Cooper, this flute would not be in existence.
nevitably he has been inundated with work and
39S O seven-year waiting list for his instru-
ments. | hav_e been most fortunate in meeting
fl ose resEonsnble for manufacturing Armstrong
d_uf‘es.. The foreman, JockMoore of the Heritage
'vision, accepted the challenge of making a
is’:_‘n;:.lar flute with certain slight mechanical
provements over my present one (my eighth)
which | hope will embody the final form of the
Murray flute.
e;I!'he following is an exact reproduction (in
reduced form) of the Schema and fingering

chart; also follows his dat i
o iy, a regarding the

B R LITTLE FINGER KEYS
SCHEMATIC REPRESENTATION for FINGERING CHART
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To compare the quality of notes in the top octave.
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Pinger high 4f; blow with insufficient speed to sound
af, try to sound gf (low) as fully asppossible. Retaining
the seme fingering, alternate between the two notes slowly
et first, then es rapidly es possible., Keep breeth and 1lip-
movements down to the minimum, Repeat with the other notes
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we AE'E Ex. 3 .
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Bae AL undértonna® din Be produned from the rsted of
Fr. 1 1A the 14414 detave, They #ill prabably dorreepond
#1ER BRé a2 (110nn] Antes In B, 2 dnd J, THe edde of dounding
of the seeond setave nots detrante from the f1allity of the top
Sotave dauming Sudh anmBinationd dd tRhe fol lowing f4 be onduly

A1ffieult #ith normal fingeringd, (Compare the dems dequenged

A semi-toms 1gwer). ..\ )
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2o note the improvement made by the proper venting, place
a mall wedge of oardboard over the gf hole in Bx, 4, the »P?
hole in Bx, 5.
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There 1s no difference in fingering for use of olz-diz meohanism.

The following trills sre properly ventod.
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Finjoring differcnces i T
P# 1o fingorod with tho 1ittle finger rizht hand except |
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b s ha !
T 1 T 2 o s s |
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when the norral Boehr finsering is employed. -
7
The 1ittle finger 1s frec of the d# key e:cept :’
-
Por top ¢, ¢# ond d, the foot keys cro employed 2s on the
Boshm flute.

The ring finger d key is erployed in P, C, G, D and A major
(comparc tho use of the Briceinldi in flat keys) and in d, a,
b cnd f# ninor (harronie).

In ths chromctic scele from low ¢, the ¢ end cff are pleyed in

the conventionel wey with the little finger; d and d# ere
played with the ring-fingzer.

FiNGeRING CHART fo MURRRY FLUTE
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Figure 1 — The Murray fute. The sections that are enlarged for Figures 2, 3 & 4 are identified within the brackers.

The
Murray Flute

Walfrid Kujala

ln 1948, just after joining the Royal Air Force Band,
the young English flutist, Alexander Murray, read
Dayton Miller’s edition of Boehm's The Flute and
Flute Playing. Miller's persuasive comments favor-
ing Boehm’s open G* key! inspired Murray to have
his closed G# flute changed to an open G¥, and with-
in a few weeks “he found the readjustment amply
rewarded.”? He then began to consider the possibility
of reversing the D* key, for it struck him as illogical
to have to keep the right little finger down so much
of the time. A makeshift adjustment on his own flute
(“turning the footjoint until the hole was within
reach of my little finger, I unhooked the spring and
maintained the key open with an elastic band”) con-
vinced him that this was an improvement over the
closed D¥. Thus, after almost 300 years, this primor-
dial key was about to be converted.

At that time Murray was fortunate in meeting Al-
bert Cooper, an artist flute-maker formerly of Rudall

1. See the preceding article, “A Brief History of Flute De-
sign,” to gain a better understanding of the background
of Murray’s ideas and the terminology used to describe his
flute.

2. This and all subsequent quotations are extracted from
Murray’s unpublished notes or from interviews,
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Carte, who was now making flutes on his own in Lon-
don. He agreed to construct a new footjoint which
would convert Murray’s flute to an open D* and which
would allow automatic closure of the key when
fingering low C¥ or C. But, as Murray points out, “the
problem remained, how to trill C to D or C* to D. When
the little finger was removed from C or C¥, D¥ was the
note that sounded. In order to circumvent this, a cres-
cent-shaped key was built from the D key around the
front of the ring-finger key. This finger could then
close both keys simultaneously, when required, to pro-
duce a D. Later it was found better to have two paral-
lel rollers, so that the ring finger could move easily
from D to D* in the same way as the little finger moves
from C to C¥ on a flute with two rollers on the foot-
joint” (the Briccialdi — thumb B to Bb — principle,
see Fig.2).

»
Walfrid Kujala, a member of the Chicago Symphony Orches-
tra and Professor of Flute at Northwestern University, has
been Contributing Editor for Flute Facts since September
1971, He is the author of a method book, The Flutists' Progress.




Solving the Pesky F¥ Problem

Since the D¥ was now all an open-standing key, the
little finger was freed from its venting duties for E,
F, and F'. So Murray, following in the footsteps of
his English predecessors, constructed a new F? lever
(see Fig. 2) for the now under-employed little finger.
His solution offered the same advantages as the Carte,
Brossa and Rockstro F¥ systems. But Murray went one
giant step further: he split the A key in the left hand
so that the Bb hole could remain open when the A
hole was closed (see Fig.3). He then connected the A
key to the new F* lever, thus automatically bringing
about the correct venting for the top F* and making
it as stable and responsive as the adjacent high F and
G. (The open GF, in case anyone need be reminded,
similarly allows for proper venting of the otherwise
fragile high E, and consequently permits a better bal-
anced sound between high E and the Murray F*. The
so-called “split-E” mechanism accomplishes the same
thing on a closed G¥ instrument.)

Decompromising the Open C#

The compromise size and position of the small C#
hole which Boehm had to adapt for two basic func-
tions — as a tone-hole for C“, 3,and 4, and as a vent-
hole for D2, 3, and ¢, D¥2, G¥3, and Bb3 — was the
next subject of Murray's experiments. The obvious so-
lution was to divide the functions between two holes,
a large C* tone-hole in its acoustically correct posi-
tion (see Fig.3) and a small D vent-hole (see Fig.4).
The big problem, however, was to devise a mechanism
that would control both holes without changing the
traditional Boehm fingering patterns; Murray solved
it handily. His final design incorporated a relatively
simple but clever mechanism that automatically closed
the D vent while closing the large C* tone-hole when
the D2,3,4, D¥2 A3 and BbP3 were fingered.

With characteristic modesty Murray sums up his
work: “With these slight mechanical and fingering
changes it has become possible to construct instru-
ments with the holes placed correctly, determined by
the use of Boehm’'s schema, without compensatory
shifts of hole position to humor ‘bad’ notes.” Murray
gives much credit to Albert Cooper, “without whose
skill, patience and insight, this flute would not be in
existence.”

Proving in Performance

By this time (1955), Alexander Murray had grown
in stature as a flutist and had won the post of prin-
cipal flute in the London Symphony Orchestra, where
he performed exclusively on his newly designed flute.
Now that he was recognized as one of the world’s
leading flutists, many other players began to look
seriously upon Murray’s new flute. In 1967, after 11

Figure 2 — Right hand detail. See text for explanation of
the vurigus keys and rollers. The third finger is in charge
of the D* key and the D! roller, fourth finger operates the
remaining keys to _the right. Tone-holes are identified by
the circled letters @,when closed, gives £l, etc.).

Figure 3 — Left hand detail, top of flute. Note the split design
of the A key. The tone-hole identifications are consistent
with those of Firure 2. However, there is some confusion
in naming the C" tone-hole. Many flutists refer to it as the
C* hole, because that is the note given when the hole is open.
The first finger support is helpful because the flute must be
in a somewhat rolled-out playing position. For more details
on this, see the first question near the end of the text.

Figure 4 — Left hand detail, rear of flute. Note the

osition
of the automatically controlled D-vent. The 8! and B® thumb
keys are in reversed position compared to the more familiar
Briccialdi arrangement. This is in keeping with Boehm's own
preference when he finally adapted the Briccialdi to his flute.
He thought it more logical to go from left to right for a
descending half-step.

NOVEMBER 1972/THE INSTRUMENTALIST 27



.. .not a revolutionary, but an |.nnova.tlve Conhservator,
carrying Boehm’s important work to its logical conclusion. ”

brilliant years with the 1.50, he became Professor of
Flute at Michigan State University, where he enjoys
an enviable reputation as a teacher, recitalist, and
artist-performer in the Richards Woodwind Quintet.

It was my great pleasure to meet Murray shortly
after his arrival in East Lansing, and he generously
treated me to a private lecture-demonstration of his
flute. My astonishment at this new design flute and
Murray's technical mastery of it was even greater when
I heard him play on some of the one-keyed flutes from
his choice collection of 18th and 19th century instru-
ments. His ability to play these older flutes and re-
corders in such an authoritative, professional manner
gave me a strong feeling of reassurance that Murray’s
thorough, practical knowledge of flute history and
acoustics had made him, not a revolutionary, but an
innovative conservator, carrying Boehm’s important
work to its logical conclusion.

A New Prototype

In 1970 Murray met Mark Thomas, vice-president
of the W.T. Armstrong Co. (also a well-known flutist
ffmd teacher in his own right), who was immediately
impressed with the Murray flute. It was agreed that
Armstrong would make a similar prototype flute with
certain slight mechanical improvements that would
embody the ninth and final version of the Murray
flute. Jack Moore of the Heritage division accepted
the challenge and, working in close consultation with
Murray, completed the prototype in June, 1971. The
}f)lhotographs accompanying this article are of that

ute.

Its first formal appearance was at James Pellerite’s
Indiana University Flute Seminar later that month,
where Thomas demonstrated it and led some lively
discussions. At the Sewanee (Tenn.) Summer Music
Center shortly afterward, Thomas gave another dem-
onstration which also created a stir of excitement.

Later, for a two-week period in July, | haq "
i i i e

portunity to live with this prototype, to study ;
tice it, and finally demonstrate and explain it £,
summer woodwind pedagogy class at Northwegye,
University. I even managed to worl'( up enough ne:‘l,'n
to play it at a few Chicago Symplaony concerts : e
rehearsals at the Ravinia Festival. nd

Naturally, my finger technique was somewh,, ;
hibited by Murray’s open-standing _ ahhoug;:"
as a young student I had for a short time “Ejoyed:
the experience of alternating between an open
piccolo and a closed G¥ flute. On the other hanq, =)
though it was very strange at first to play the D# with,
out the little finger, that accomodation came
quickly. Meanwhile, by using the forward position of
the third finger on the D! roller while playing pas.
sages in the keys of C, G, D, A and F, T still retaineg
the secure feeling of the customary Boehm DI g,
gering. The alternate D fingering (using the little fip.
ger on the D! key, Fig.2) was reserved for some chrq.
matic passages.

Right Hand Gains Flexibility

It soon became apparent that my right hand wag
gaining a kind of freedom and flexibility that it hag
never experienced previously. There were two impor-
tant reasons for this, both having to do with the little
finger: (1) optimum venting for E and F was auto-
matic, and (2) this freed the little finger for operat-
ing the special F* lever. In many passages the little
finger could be kept on the special F¥ lever without
affecting F, E, D, or D¥, thus giving infinitely greater
smoothness to scales, arpeggios and trills in the sharp
keys. The following example, beginning in the 5th bar
of the last movement of the Mozart D Major Concerto,
illustrates this technique. The number under each note
corresponds to the sequence of fingerings shown in
the tablatures (see below).

Tac.

Murray Flute Fingering
»
GH R e i
1 2 345 67 8 9 10111213 14151617 18 19 2021 22
£ lever oD key 9. oq00 comf 16. ®g®® 000
2@ trill both keys m-D! roller 10. ®q00 o0o} % 17. o, 00 000
11. 9,00 ocof w 18. Ogee eemi
1. e ee ocof 5. ®gee 00O} 12. 00 000} # 19. ®g®e oao
2. e 08 B30} 6. ®gee 000 13. @400 000} w 20. Ogo0® eemf
3. ®g00 ee.f 7. ®qee sec} 14.  eq00 00O} » 21. ©g0® eeo}
4. egee eeo} 8. ®gee ooof 15. eg00 00O} 22, ®g0@ 000}
28 THE INSTRUMENTALIST/NOVEMBER 1972 e ‘rh‘ ““1‘ f”‘?“ F'

sShevid Wk omithd ~
this musled Baasch.



Lalk

A prototype Murray system piccolo made by Armstrong in early 1972. It embodies all the Murray features
except the lett hand cF mechanism, and is also very unusual in that it goes down a minor third lower

than the normal piccolo, to o low BI

The normal Boehm F# fingerings are still available
on the Murray flute, since there are a few combina-

tions of notes that would be awkward with the Mur-
ray F¥ lever:

8vo

The following excerpt from Rossini’s “William Tell”
Overture typifies the problem of the Boehm high F¥,
which easily falls down a 5th to B if you happen to
misjudge even slightly the embouchure and breath
adjustments. The split A key, as pointed out earlier,
allows for optimum venting by automatic closure of
the A hole, making the high Fr as stable as the high
FY. You can test this phenomenon in a crude way by
inserting a small wedge of cardboard over the A hole
of your own flute and sustaining the high F¥ pianissimo.

({:E

gg:fig_ £ gt t L
: -t

No More Sliding

Another recurring fingering sequence that is mar-
kedl: improved by Murray's rearrangement of the
right hand mechanism is the low C¥ to D*. On the
Boehm flute, the little finger must slide, but on the
Murray it is a very simple up and down motion of
the little finger. And, for the first time, the trill be-
tween low C*¥ and D¥ becomes possible.

Despite its obvious advantages, I found Murray's
“corrected” open C* a bit of a problem in that I tended
to play it too flat and with an indecisive tone quality.
But I had to assume that this was a natural and tem-
porary overcompensation stemming from my many
years of taming the “compromise” c*. still, one can't
help wondering if it was that thin, veiled quality of
the Boehm CF that influenced Debussy to choose it
for the opening of “The Afternoon of a Faun.”

French Model Ruled Out

In studying the close-up photographs of the Murray
flute, the reader may wonder about the absence of'
perforated finger-plates, typical of the “French model’
that so many professionals seem to favor. The apparent
reasons are that the split design of the A key pulls the
left hand second finger too far to the left to allow it
to cover a perforated A key and that the Briccialdi-
like duality of the right hand third finger-plate like-
wise makes a perforation impractical there. Thus, 2
of the 5 possibilities are already ruled out. To hfwe
only 3 perforated keys would then perhaps be point-
less. But the truth is that Murray himself remains un-
convinced as to the allcged advantages of the French
model, and in fact has marshalled some cogent argu-
ments against it.

Some Frequently Asked Questions
About The Murray Flute:

Is it true that the Murray flute has to be held at a more
turned-out angle? Yes, and for this reason: The ad-
dition of the new left hand C* mechanism and the re-
versal of the footjoint axles shift the weight distri-
bution enough to the rear so that the player must com-
pensate by holding the flute in a more “turned-out”
position. This has the effect of shifting the center of
gravity forward and to the top, making the flute easier
to balance, but in turn requires a compensatory turn-

ing in of the headjoint to restore one's normal blow-
ing angle.

Although I can see the many advantages of the right
hand open D3 key, I think it might be too upsetting
to relearn my left hand G} and G\ fingerings. Is the
open GY indispensable to the Murray flute? Although
Murray’s ideas were originally inspired by Boehm's
open G¥ concept, it is a less important feature than
some of the others and could therefore be considered
optional, just as it is on the Boehm flute. In contrast
to Murray’s open D¥ key, which conveniently allows
two fingering choices for D! and gives infinite flexi-
bility to the right hand, the design of the open G¥ key
unfortunately does not allow for a corresponding

choice of G! fingerings in the left hand and is thus
more restrictive,

Does any one flute company own exclusive rights to
manufacture the Murray flute? No, although Arm-
strong is as yet the only company considering the
instrument on any type of mass scale. It is very dif-
ficult to patent an entire instrument; however, a cer-

tain new type of key on the Murray flute may ultimate-
ly be patented.

What are the chances of the Murray flute winning
acceptance among professional players? Despite its
evident advantages, the Murray flute will have no
chance for wide acceptance among student flutists
— from whose ranks the future professionals will
emerge — unless the teachers and young profession-
als of today have the opportunity to thoroughly study
and experiment with the new flute. Only if enough
serious interest can be developed will the economic
risks involved in tooling up and producing the flute
for a wider market be justified. In line with this rea-
soning, the W.T. Armstrong Co. is currently making
plans to distribute some hand-made Murray flutes to
selected colleges and universities for such study.

My own prediction is that not only will the Murray
flute (or some version of it) win acceptance, but that
it may very well stimulate renewed invention and de-
velopment in flute design that would take full advan-
tage of modern technology. [ ]
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ALEXANDER MURRAY, flutist,
Associate of the Royal College of
Music, London, 1947; Premier Prix
Paris Conservatoire. 1953; Principal
flute, Royal Opera, 1953-55; London
Symphony, 1955-66. Member of the
Richards Quintet-in-Residence, Michi-
gan State University; faculty, National
Music Camp. The first account of Mr.
Murray's revised design for the flute
appeared in Japan in 1960's. His other
interests include linguistics and the
Alexander Technique of which he is a

qualified teacher. Seplrember 194774
opperhted Prot.ef Fiute at e

Roya! Durech Conservatery,
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WALFRID KUJALA, Principal Pic-
colo of the Chicago Symphony Or-
chestra, appears as soloist with the
C.S8.0. at the Ravinia Festival on
August 11th. Professor of Flute at the
Northwestern University School of
Music, he is author of The Flutist's
Progress, a beginner’s text. A member
of the Board of Directors of the newly
formed National Flute Association,

Mr. Kujala graduated from Eastman
where he
Mariano.

studied under Joseph

i . - a5

ROBERT J. BAASCH's docidral
dissertation (Columbia, 1952) was on
the “Modern Flutes and their Prede-
cessors.” As an author, he was colum-
nist for Woodwind World (“Band-
master's Corner™) and contributor to
The Instriomentalist and  Woodwind.
lFormerly a faculty member at Colum-
hia and head of the woodwind depart-
ment of the Long Island Institute of
Music, he is presently the Director of
Instrumental Music for the Malverne
(1..1.) Public Schools and active as a
professional flutist and private teacher,

The f.llcwfﬂg
Comedy of Rrrors
is from the Music

Journals of April and
Toly 1973,

The fnal arkicle
in this colleckion is
& summing vp by
Pnivp Bate.

At +the Fime of
publication +here is

not a suitable phote
available of the lakest
Heritage fluke which
lnc'orporaru one mere
refine ment, proncered
by Albert Coolnr In
the summer of 1973
and execvted
‘n Heribuge no | by
Jock Moore in the ‘pn'ns
of 1974, “This iy o
large 3 il on Yop of the
vk Inshrad of in the
vival position. The ¢-D
35 w.nh are very well
n tumne, High Q-A is ea
and hug\\ .% .'.q‘h" r‘s
than on previeve M Flubes
Bremaint the tame,



BY ROBERT J. BAASCH.

In the November ‘72 issue of The
Instrumentalist an article was pub-
lished entitled “The Murray Flute”
in which an instrument developed by
Alexander Murray was introduced and
alleged to be an improvement on the
Boehm flute. The author of the
article, Walfrid Kujala, believes that
the Murray flute carries out “Boehm's
important work to its logical conclu-
sion,” and predicts that it will win
acceptance among professional players
and teachers. The first assumption is
completely erroneous, and the second
is highly improbable. Because it has
attracted some attention, however,
particularly in the Midwest, it could
mistakenly be viewed as a possible suc-
cessor to the long-established Boehm
flute. This article will examine the
Murray flute in the light of Boehm'’s
work and will demonstrate its faults,
both mechanical and acoustical.

Boehm was guided by a willingness
to accept compromise for the sake of
simplicity in every aspect of the
development and construction of his
flute. The bore, the size of each
tone-hole, and the key mechanism
itself are all compromises. His flute
is in almost universal use today be-
cause each attempt to improve it
(and these attempts have been legion)
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was forced to give way to the superior
quality of simplicity that has char-
acterized the Boehm flute ever since
its inception. The Murray flute, like
so many before it. is the sad result
of too much emphasis placed by
“would-be" innovators upon isolated
mechanical or technical aspects while
losing sight of the simpler basic
principles upon which the whole
instrument is constructed.

The old-system flute, although an
illogical combination of open and
closed tone-holes, has been referred
to by Rockstro as the “closed system.”
The Boehm flute has been called an
“open-keyed system,” yet, this is not
a true statement because Boehm
employed one closed key — the
D# key. It is this key that has
confused Murray who has introduced
an open D# key on his flute. He
can see no logical reason for a closed
key, and in the same issue of the
magazine mentioned above, in another
article, Kujala claims that “Boehm
undoubtedly expected even greater
resistance to the idea of reversing
the granddaddy of the closed keys
... so he prudently left that alone.”

If we regard the Boehm flute as
an “open-holed system,” not an “open-
keyed system,” the picture becomes
clear. Boehm constructed the key
mechanism of his flute of 1847 on
the new principle of a completely
open-holed system. He was totally
successful in achieving this goal
inasmuch as all of the keys were
open when his flute was held in the
playing position. Contrary to the
beliefs of both Murray and Kujala,
Boehm left the D# key closed for
one logical reason: in requiring the
player to hold the key open with
the little finger of the right hand he

gained the advantage of greater st
bility in holding the flute and at the
same time established his complete
open-holed system,!

Use of the little finger in helping
to hold the flute is particularly
essential for producing a C#, which
requires all keys to be open. Boehm
also quite logically preferred the open
G# key since it was necessary to
maintain his open-holed system. The
present arrangement of duplicate G#
tone-holes eliminates most of the
objections to the earlier closed G#
with its veiled A, and the various
compromise keys as well, and retains
the open-holed principle despite a
closed G# Kkey.

We are told that Murray was first
inspired by learning of Boehm's
preference for the open G# Kkey,
and began his innovations by having
his closed G# flute converted to an
open G# model. Because of the
reluctance on the part of most players
to accept this feature on the Boechm
flute, we are informed that this can
be optional on the new Murray flute,
although its presence is praised quite
highly. If the option is chosen, it
completely takes away any claim of
superiority in producing the high E.
Next, the Murray flute was change



to an open D# model. supposedly to
free the little finger of the right hand
for greater flexibility, but a new F#
lever was introduced requiring the
little finger to go back to work
again. The use of this lever creates
several apparently unrecognized dis-
advantages which are not present on
the Boehm flute. I will discuss this
matter in some detail later in this
article.

Ironically, the liberated little finger
of the right hand must operate five
keys on the Murray flute, including
the new F# lever which has been
placed both unnaturally and danger-
ously close to the third finger, whose
duties have also been increased inas-
much as it must move back and
forth as well as up and down as it
searches for the new partially con-
cealed D# key or the roller for D.

When Dayton C. Miller was exper-
imenting with his idea for a platinum
flute during the years 1927-33, he
was troubled about using the heavy
platinum for its key mechanism, not
because he was concerned about the
weight of the flute in the hands of
the performer, but because he was
concerned about the acoustical effect
of the heavy platinum mechanism
upon the flute tube, The additional
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weight of the added devices on the
key mechanism of the Murray flute
must cause Miller to turn over in
his grave.

The original Boehm flute of 1847
had no Bb thumb lever; this was

introduced by Briccialdi in 1849,
who had Rudall and Rose construct
it for him. Boehm later devised
his own Bb thumb lever which he
considered more rational than that
of " Briccialdi since it was placed
below the B key rather than above
it. Murray moved the B key to the
top of the flute, in line with the
other keys, but his thumb lever
arrangement on the back of the tube
is a similar attempt to achieve this
more rational movement of the thumb.
It is not necessary — Boehm's thumb
lever has been rejected because the
Bb thumb lever is used basically to
lock in a Bb, and the thumb is seldom
required to slide one way or the other
for a B. When this situation is called
for the regular Bb to B fingering is
usually used. With the absence of a
key under the Murray thumb levers,
which could supply additional support,
the rather delicate arrangement could
be a source of future trouble.
Theoretically, according to Boehm,
there should be three additional large

tone-holes for the notes C#. D, and
D#, but since he did not wish to
complicate his system. he made use
of the one available finger and devised
a single compromise hole to serve all
three notes. A few flute manufacturers
have offered an optional large C# on
the Boehm flute to be used, if desired,
for an exposed C# note. Although
not a completely new idea, one of the
features of the Murray flute is an
attempt to make this optional large
key function automatically while still
retaining the compromise vent for
D and D#. This is the only commend-
able feature 1 can find on the Murray
flute that warrants an attempt at a
mechanical change, yet, it falls short
of fulfilling Boehm’'s original idea of
possibly having three additional large
tone-holes to perfect his theory. I
played the Miller gold flute. now
being exhibited at the Library of
Congress together with the rest of
his collection, and it, too, has a large
C# tone-hole. The key rubbed against
my first finger, and unless 1 held the
finger away from the flute a bit the
key could not move. This is undoubt-
edly the reason why Murray had to
add a first finger support to the front
of his flute tube. It adds thickness to

(continued on page 22)
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THE MURRAY FLUTE
tevntinued from pape 1)

the tube, and destroye the acsthetic
fechng of  gracefulness one experi
cnees when holding and perfornung
With the modern Bochm flute

The new 1'% lever, mentioned
carlicr, was added 1o the Murray
flute a8 a mcans of chiminating the
contrary. motion of the three fingers
between F# and £ With the new
arrangement  the  hittle  finger  can
remain on the F# lever while exe-
cuting all of the notes of the lower
key mechanism, except G. obviating
the use of the third finger for F#.
Murray also split the A-A# key
combination in the upper key mech-
anism and connected the A key to
the F# lever. In this fashion the A
key and the F# key can be held
closed while the A# key remains
open giving the proper venting for
the Bochm troublesome high F# . This
all sounds very fine as far as improving
the high F#. or in assisting some
unpracticed performer in overcoming
the contrary motion of the right hand,
but what has Murray done to the
acoustical requirements of the upper
key mechanism? He has destroyed
optimum venting for four notes.
violated the Bochm open-holed prin-
ciple. sacrificed proper support of his
flute for two notes. and created a
situation wherein the little finger of
the right hand must constantly move
up and down as it tries to keep up
with the changing fingering demands
(see Schematic).

Boehm’s open-holed principle is not
an arrangement of Keys that assume
a particular position under a singular
condition. but rather is a method or
plan that encompasses the entire flute
mechanism and must be present for
all notes. If you take the time to
reread Boehm’s statement in the
footnote, keeping this in mind, you
will note that he said “. . . the holes
immediately below the one sounding
should remain open, for the air
confined in the lower part of the
tube tends to flatten the notes, and
renders them less free. . .” Murray
cannot claim that his flute may be
exempted from the condition stated
above for basically it is still a Boehm
flute. Buffet, who patented the needle
spring. clutch, and hollow sleeve and
axle method of extending the key
mechanism, Briccialdi, and Godfrey
who contrived the five perforated
keys, were successful in making con-
tributions to the Boehm flute, but
they never gave their names to the
flute.

How Murray can accept his viola-
tion of the open-holed principle in
the upper key mechanism while being
obviously aware of the necessity for
optimum venting in the lower key
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IBoehm, An Ewsay on the Comtruction of
Flutes, edited with the addition of correspondence
and other documents by W S Broodwood. on

original translotion by Boehm from his pamphlet
of 1847 {(london: Rudall, Carte & Co., 1882),
p 20 "I is necessory, for obfaining a.clmr
ond strong tone, that the holes immediately
below the one sounding should fremain open,
for the oir confined in the lower port of the
tube tends to flatten the notes, ond renders
them less free; therefore the D sharp key
remains open for the whole of the scale,
excepting (D?) ond thus the little finger of the
right hond ossists ot the same time in
holding the flute steadily " o

If this is

mechanism is a mystery.
not enough. his trill fingering for
E to F# illustrated in the aru_clc
under discussion requires the shaking
of the first and second fingers of the
right hand. This same trill can be
produced on the Bochm flute by
shaking only the first finger. The
slight veiled quality of the alternate
F# fingering of the Boechm flute is
not noticeable in trills or fast passages.
and most players make use of this
option when it is expedient. Since
this option is also available on the
Murray flute, | would safely guess
that the Murray trill would not be
used when playing the passage illus-
trated for it is obviously easier to
trill with one finger rather than two.

There are other mechanical and
acoustical faults inherent in the
Murray flute. The foregoing should
suffice in proving my point: the
Murray flute is neither superior nor
equal to the present Boehm flute,
and, 1n fact, 1s grotesquely more
complicated.

The above Schematic is a repre-
sentation of the fourteen tone-holes
on the two flutes under discussion.
For the sake of comparison I have
included an open G# and a low B
for each. The scheme for the Murray
flute was obtained from information
furnished in the article which appeared
in the November issue of The [Instru-
mentalist, and from a study of the
photographs and fingering chart in-
cluded. In each case the diagram
above is not a fingering chart. for
such a simplification would not show
the disposition of each tone-hole on
the flute. By means of this Schematic
the reader may obtain a clearer
understanding of the differences in
the two mechanisms,

C# Boehm — All tone-holes are
open. (X) The little finger of the
right hand is holding the D# key

open thus gy
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A#  Boehm — TWO tone
closed below the Ay (Bb)
only compromise ip the ) key (the
mechanism  of the B, IPper key
Acceptable because three t flute),
are open below the Ax onc“h_?les
compromise can be efim:... . . Nis
use of either the Bh uff;g:;)"??ted by
the frequently used Bb trj) ke ever or
Murray — This note ca):n'n
played unless the little ﬁngero(f
right hand is removed from tho .
lever. Depending upon the :|F#
arrangement it may not he pos;l{)ch
to play the regular Boehm f, el‘ le
(I have shown it, however if, e
ScherPatic above). The Boehm Bltteh,c
nate fingering can be ys i
penney g ed. Imperfec_
A Boehm — A]J] tone-hole

A are open. Same as above, Pe:fexf,:v
Murray — One tone-hole below A js
closed. Same as above. Imperfection
G# Boehm — All tone-holes bejoy
q# are open. Same as above, Perfec-
tion.

Murray — All tone-holes below G#
are open. However, the little finger
of the right hand must be removed
from the F# lever or an objectionable
veiled quality of sound will result,
Imperfection.

The little finger of the right hand
may be removed from the Murray
flute for all of the notes illustrated
above. It is not advisable because it
will result in the loss of stability in
holding the flute, which Boehm
recognized when he used one closed
key for his open-holed system. []
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holes are
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pY ALEXANDER MURRAY,

“in any account of the flute the
work of Theobald Boehm commands a
chapter 10 itself. Tt was he who,
through & combination of musician
chip, vision and mechanical ability of a
high order, fathered the instrument
which is used by the great majority of
players today, and though modifica
tons and some improvements may
have been made since his time, none of
these has fundamentally altered the in
strument as he left "

The few shight alterations 1 have
made in the flute do not change the
truth of this statement by Philip Bate
(The Flute, New York: Norton, 1969)
Boehm's two basic principles that
the holes should be equal, or nearly so,
in size, and that the keys when in
repose should be open are the basis for
two of the changes | have made. The
C#7? hole, instead of being small, has
been made the same size as the ad-
joining C? hole. An octave key has
been added (as in some late Boehm
flutes) which functions automatically
for D2, D3, DY, D#2, A%, B®, The D#
key, the only tone hole key (excluding
the trill keys) not open-standing, has
been reversed in action — when the
little finger is removed, the D# hole is
open. There are two other small

mechanical changes. The A key is
split, the lower half connected with an
F# lever worked by the little finger of
the right hand, and there is an alter-
nate fingering for low D, not em-
ploying the little finger on D#, but
closing the D# key by means of a roller
in front of the ring-finger, right hand.

The differences from the conven-
tional flute may be summarized as
follows:

Left hand: Identical in fingering to
Boehm’s original flute (open G#, re-
versed thumb-keys).

1) Large C#?2 (tone hole C#2, C#3,
vent hole G#3, C#4).

2) Small D vent hole (D234, D#?2,
A3 Bb3),

3) Reversed thumb-keys (Original
Boehm) working C# 2 and D vent auto-
matically.

4) Split key under middle finger
(for F#3).

5) Open G#.

The right hand has the normal F#
fingerings available although these are
only used when F# is preceded or
followed by C!, C#1 and for F3-F#3
trill.

Changes:

1) Open D# key.

improveme

- - -~ w— ‘- . O — o
R et~y - i
s, e = e B

2y D# roller (the D# key can be
depresied simultaneously with  the
ting-finger key)

1) D# teill key is linked to the D#
key (facilitates A%p? no contrary
motion of little finger)

4y Axle of foot joint keys 9
reversed (on the near side of the hody)
giving improved mechanical advanfage
as more keyd are employed. Confrast
the action of low B on a conventional
flute

5) F# lever, alongside D# key con
nected to split A keéy, giving a properly
vented F#?

6) BY key closes C hole as well

Advantages

i) Technical. The advantages of the
open G# have been outlined by
Boehm. Many of these apply fo the
open D# - the springing 19 lighter,
the chromatic fingering D, D#, E is
simpler, there is no contrary motion of
the fingers in playing D-E, the little
finger is not locked down in playing
D#-E and EP-F. The flute cannot be
gripped between the little finger and
thumb (a bad habit which to my
knowledge has nearly ruined certain
players. One professional acquaintance
was unable to play a closed D# with-
out a splint on the litthe finger. He
plays brilliantly on an open D# — re-

oy

taining his closed G#). The right
and left little fingers function symmet-
rically — the trill F#-G# is accom-
plished by both fingers moving in the
same direction simultaneously. The
top octave employs the right little fin-
ger for F#, C4, C#4, and D* only.

The relatively slight additional
weight of the mechanism is offset by
the absence of the additional (dupli-
cate) G#, and of a separate foot joint;
the body is in one piece.

2) Acoustic. Those notes produced
by the use of the C# and D vent are
better in tune; the F# hole is in its true
position (not 1 mm. sharper). The
venting of the top octave from D# 3-G# 2
is consistent, E3, F#3, and G#3 are
improved in tuning and in relation to
their adjacent notes.

I have had a great deal of assistance
in simplifying what was originally a
rather complex instrument from Al-
bert Cooper of London, and Jack
Moore of Armstrong Heritage Divi-
sion, both of whom have given unstint-
ingly of their time and skill. The
present form of my flute is as different
from its first appearance in 1959 as an
1832 Boehm from his flutes of 1860.
Those judges to whom I have been

nt
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able 10 demonstrate the instniment
thoroughly have been as convinced as
I am that by moving one more step in
the direction pointed by Boehm we
can improve his 98% perfect creation
by 1% 1 look forward to the day when
the remaining 1% has been added

Examples

Ex. 1. Diagram showing the rela-

tonship  between fingerings
and closed holes

a) F#3. Note that the F# key

closes the G and B® holes.

b E*. The third finger, left
hand, closes the B and B®
holes with a “split" key.

<) B2 The right little finger is
free; the D# key closes
when the D# trill key is
depressed. This facilitates
movement to and from A3,
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Ex. 2.

Schematic representation of
the venting of the top octave
(D# 3-G#3). The lower notes
represent the pitch of the vent
holes. On the left, the vent
holes and tone holes maintain
a constant relationship; on
the right the doubly vent :
notes of the conventiond
flute are shown.
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The E is fully vented in C-D-E

and D-E-F#.
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BY WALFRID KUJALA
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(jble on the counsel of their con
(ributing cditors, Baasch's article was
soent to me on Jan. 25 fo my com
ments and advice. Despite an unusual
|v hectic penod of concerts, teac hing
duties. and out-of-town engagements, |
managed to go over Baasch < arncle in
complete detarl. On Feb, 12 1 wiote an
extensive letter 1o Neidig in which |
reviewed point-by-point the relative
merits of Baasch's article. and then
recommended  that  the article  be
pnhhxlwd Here are some pertinent cx
cerpts from my letter to Neidig

I appreciate your showing me
Baasch's rebuttal article, and | must
admit that 1 probably would have
been disappointed had not someone
responded with an opposing view-
point. Baasch obviously studied
both of my articles verv carefully. It
would be nice if all our readers were
that thorough.

As you remember. my original ar-
ticle on the Murray flute was much
longer. and it became necessary to
make some cuts in order to make
more room for the other flute ar-
ticles in the November special issue,

it
Fﬂ@n’ﬂ}y

Since my main goal was to review
and evaluate the Murray flute and
show how it differed basically from
the Boehm flute, we felt that we
could forego sections that touched
too specifically on playing tech-
niques. We agreed that it would be
unrealistic to include instructional
material for an instrument that was
not yet available to the public. For
this reason also, we omitted the
complete Murray fingering chart,
hoping that the detailed photos with
their captions, and the descriptions
in the text would make clear what
the few “new” (but significant) fin-
gerings were.

Unfortunately for Baasch (and
perhaps other readers t00), the
Mozart illustration was misleading
in that it’s accompanying fingering
tablatures were not intended to be
construed as an official Murray fin-
gering chart. Rather, its purpose was
to show how the Murray right hand
mechanism Jends itself to a smooth
execution of a type of passage which
occurs so frequently in baroque and
classical music for the solo flute

MUSIC JOURNAL, JULY, 1973

(with it4 pre Bochm “simple” F#
fingeting). The holding down of the
ith finger F# key in the Morzart
passage was not for the purpoe of
balancing the flute. a¢ Baawh infers
bt for optimum  emoothness  of
right  hand fingering changes
without compromiting tone quality

rotighly similar to the “keeping
down of the fingers” in violhn
lefthand scale technique

Baasch is quite correct in etit
icizing the use of the F# key while
playing B! or B? since it can result
in a slightly veiled quality on those
notes (comparable to that of the F#
when played with the right hand 2nd
finger), and | agree that the Murray
F# key should not be used for the
left hand notes so that maximum
purity of sound is retained.

[Then follows a detailed analy-
sis of Baasch's criticisms, the
essence of which will be sum-
marized at the end of this ar-
ticle.)

I've reviewed these points that
Baasch has raised in some detail
here because | want to convince you
of the importance of devoting more
space in the near future for airing
the pros and cons of “improving”
the flute. Even though I don’t agree
with them, I respect Baasch’s philo-
sophical arguments. They have
merit, and I'm sure represent the
thinking of a number of other
musicians.

I feel that our readers should be
stimulated into thinking more about
this question, which has important
implications for all woodwind and
brass instrument design. Too many
musicians and teachers are docile
when it comes to questioning — or
even understanding — the construc-
tion and design of their instruments.

Therefore, I would like to pro-
pose the following: (1) Baasch’s ar-
ticle should be published in The In-
strumentalist. (2) 1 would write a
response to his article based essen-
tially on the material I've outlined
in this letter. (3) Baasch should be
given a copy of my response so that
he can write a final counter-rebuttal.
(4) All three of the above pieces
should appear in the sanie issue.

In the interest of better continu-
ity, 1 would also like to suggest that
Baasch consider deleting his supple-
mental pages 6-8 and the accom-
panying schematic, since I will read-
ily concede his point, and since it is
in any case based on misleading in-
formation that I would correct in
'my response. I would further sug-
gest that Baasch might want to ex-
tend his earlier remarks on the sub-
ject of “Boehm’s compromises for
the sake of simplicity,” since this

(continued on page 72)
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MURRAY FLURRY

(continued from page 41)

:cems to be (hc heart of the con-
‘l"‘ovcrsy. and is essentially the issue
wi:;\ readers will be most concerned

If you agree wit
dations, | hgr Wil oo e
with Baasch as soon as i
_ s possible, and
find out if he would be agreeable to
such a course of action.
' —Cordially, W. K.
IetMemwhlle, Neidig received another
wh"erh from Baasch dated Feb. 9 in
% -lg he peremptorily cancelled the
ay.exter_mon of his deadline, at the
::me time interjecting remarks about
¢ calibre of The Instrumentalist staff

and contributing editor. He also stated
ﬂ?nt he had prepared a second draft of
his article and had other plans for it.
On Feb. 15 Neidig sent Baasch a copy
of my Feb. 12 letter, and in a covering
letter in which he fully concurred with
my four-point recommendation,
Neidig asked Baasch to consider my
proposal, and said that “we would be
Interested in your response.” There
was no further response.

_ There was, however, this curious
sidelight: To keep Alexander Murray
abreast of current developments, | sent
a copy of my Feb. 12 letter to him in
London where he was on a research
leave from Michigan State for the
winter quarter. He responded in his

characteristic gentlemanly manner by

sending Baasch a cordial invitation to
meet with him in March when, as luck
would have it, Murray would be on
tour with the Richards Woodwind
Quintet on Long Island not too far
from Baasch’s home, and Baasch
would be welcome to examine and
play Murray’s flute. Although Murray
would have been more than willing to
bend his itinerary to accommodate
such a meeting with Baasch, it was ap-
parent from the routine excuses in
Baasch’s letter of refusal (the distance
was too great and there was inad-
equate time in his busy schedule) that
he was simply unwilling to face up to
the ordeal of ‘“examining a primary
source.” Interestingly, Baasch also
confided to Murray that he had read
the copy of my Feb. 12 letter that
Neidig had sent him, and he deplored
the type of censorship which my pro-
posal contained. This was apparently a
reference to my suggestion that Baasch
consider deleting his pages 6-8, since it
was based on misleading information
that I would be willing to concede and
correct myself, thus saving unneces-
sary argument. (Interested readers may
want to consult the June, 1973 In-
strumentalist in which the Mozart fin-
gering is reprinted and duly corrected.)

ope you will get in touch

To refute Baasch's specific ar.
guments in such a way that the per-
severing reader will not get needlessly
lost, 1 have quoted key sentences from
the article — identifying them by page
number, column and line — each
followed by my rebuttal. For instance,
the first quotation below (_I8-!-3) is
from page 18, column I, line 3.

18-1-3, In the Nov. '72 . .. In-
strumentalist . . . the Murray flute
. was introduced . . . The Murray
flute was introduced long before 1972.
The first model is over 15 years old,
and several more recent hand-made
versions are being actively played —
for example, Christopher Taylor, re-
cording artist in London and fqrmer
principal flute of the Royal Philhar-
monic; Robin Chapman, London P!ul-
harmonic piccoloist; and Murray him-
self, who, while principal flutist of the
London Sympi.ony, performed on his
flute all over the world and made
dozens of recordings with it. Philip
Bate described the Murray flute in his
1969 book, The Flute,! on pages 150-
51.

18-1-7. The author, Walfrid Kujala

. . predicts that (the Murray flute)
will win acceptance among profes-
sional players and teachers . . . (this
is) highly improbable. Baasch could be
right. Predicting is too risky an oc-
cupation, and should be limited to the
stock market.

18-1-20. This article will examine
the Murray flute . . . Baasch “‘exam-
ines” a flute he has never seen, and

demonstrates (!) its faults,
18-1-24. Boehm was guided by a
willingness 16 accept compromise for
the sake of simplicity in every aspect
of the development and construction
of his flute. There is no perfect
musical instrument. At best, instru-
ments are compromises, but there is
no proven correlation between sim-
plicity and compromise. If Boechm was
really willing “to accept compromise
for the sake of simplicity,” he would
have reverted to the 18th century
one-keyed flute. After all, a surprising
number of contemporary flutists scem
to be doing just that.

18-2-8. . . . while losing sight of the
simpler basic principles . . . Murray's
flute is fully consonant with the two
basic principles that Boehm adopted:
1, that the holes should be equal. or
nearly so, in size (Murray enlarged the
C# tone-hole to be cqual with the
others), and 2, that the keys when in
repose should be open instead of
closed (Murray converted the last
remaining closed key, the D#, into an
open one).?

18-2-16, The Boehm flute has been
called an “open-keyed system," yert,
this is not a true statemen! because
Boehm employed one closed key —
the D# key. Boehm said: 1 chose the
open keys, as giving the greatest pos-
sible case in playing, since they easily

/
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follow the moverme
[ and only weak «pr,

raite them (“”Cflyn;,;;):r

cloned keys require o the ¢4

order that large holes n?:-

'a;;:.lgh(. and thejr motions . "PPeg

y 1o those of the fino,.. "¢

18-2-43. Roehm left ’g’:rs 3
closed for one logicar ’f Ot
greater siability in hoq; S ‘

. . . This was not Boehm‘ng e e

ol o0 2 $ re

he said: “I have retaineq th 501, fo,

keys for C#. D. D#, for 'hee| three fo,,

of the right hand in (he Mle fin
well  established. ™ Form Alreayy

Bochm relicd mainly on t‘aﬂhermm 3

crutch for achieving ‘i!abﬁ left hang

crutch should be insereq llly; “Th
weight of the flute restq bco that th,
thumb and index finger 0}chn the
hand, then the movement the [efy
fingers will be much freer t; of the
the thumb is used for hoijn when
flute.” In any case. it s by nlng the
known that the right hand I|lrI:‘T' -,
is not necessary for balancing 1 Inger

The so<called “Rockstro e,f!‘"e-

which I analyzed in depth jp e

lutist's My book

The Flutist’s Progresss, on a .

91, is an example of one ,ﬁeﬁ,“ s

liberating the little finger of unwod of

tension. The position that Myrr, ¢

is roughly similar to the Ro<:kstry s

he gets a more delicate ba]anc"e- but

tween the right thumb and lef; i :e-

finger, and minimizes the sup oﬂ_ex
| funlclion of the lower lip. pofting

8-3-5. Use of the linl .
helping to hold the flute is,pearfr’i:ﬁ;;rlm
essential for producing a C# . . Thye
little finger is not at all necessary if the
flute is properly balanced (see above)

18-3-27.. . .this(theclosed G% key}
can be optional on the new Murray
flute . s .'This merely reflected my
own opinion as reviewer. Murray
himself would firmly discourage an
“optional” closed G#. Additional im-
portant citations in Boehm's hook
advocating the open G# and, by
implication, supporting Murray's open
D# idea occur on pages 62, 68, and
70-71. Roger Mather has measured the
average spring tension of an open key
at 22 gr. (the weight required to move
the key) and a closed key at 40 gr.,
which is almost double.”

3.. . .butanew F# lever was -

introduced requiring the little finger to

go back to work again. The right little

finger is relatively much freer than

before. It need only be used for the

lci:m:c F#'s, D ( occasionally), and low
# and C.

19-1-12. [ronically, the liberated
little finger . . . must operate five ke)s.
.. . On the most recent prototype of
the Murray flute (with a C foo) only
two positions of the little finger are
required.

19-2-1. The additional weight Of,""
added devices on the key mechanism

Currently. the Murray flue
weighs a scant two ounces more than 2
standard flute, but as the construction
of the instrument is further refined for
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coduetion. new lighter key design
will chminate maost of thal two ounce
p Rochm was not above adding new
eyt 1o his flute. by the way. On his
Jater models he added an octave-key
(whlcl“"’” which he recommended
for improving the control of D# 2 DA,
pEL and A% Sec pages B6-R9 ip
Rochm's book for illustrations of the
whicif-hey.

19-2-27. With the absence of a key
under the thumb lever, which could
aupply additional support . . . The
Murray thumb levers do contact the
flute body when depressed. There is a
felt pad at point of contact.

19-3-30. . . . Murray had to add a
first finger support . . . The first
finger support 1s optional. Murray
pimself performs without it. Inciden-
1ally. 1s holding a thick wooden flute
anaesthetic? It didn’t worry Boehm,
and on his silver instruments, Boehm
also used a first finger support.

22-1-27 to 38. This paragraph is
completely wrong. In fact., the entire
list of Baasch's arguments on page 22,
including the schematic drawing, are
“inopcralive" because they are based
on erroncous data in my Mozart fin-
gering example which were later cor-
rected. Baasch was well aware of these
corrections back in February. two
months before his article was pub-

lished.
22-1-46. Boehm’'s statement

“the holes immediorely below the one
tounding should remain npen” {om
pletely true for all Murray fingerings

22:1-81 to 65 An inttrument must
have a name to be identified Murray's
firat flute was made by Alhert ( ooper
of London. When asked what flute he
P|M¢“d. Mutray would say, "a Coo
per.” “Does he make ordinary flutes?,”
would be the usual teply. Coopet and
chk Moore of Armstrong have con-
lnhptvd at least as much as Murray to
his instrument. and Murray would just
as soon call it an "Open D# flute.”
It is odd that the truly Boehm flute
is known as the Open G#. whereas
Baasch considers his French model to
be ll)c Boehm flute. As was pointed
out in my Instrumentalist article, no
flute company has exc.usive rights to
manufacturing in the Murray flute, al-
though the W. T. Armstrong Co. is as
yet the only company considering the
nstrument on any type of mass scale.

22-2-2. . . . his trill fingering for E
to F# . . . requires the shaking of the
first and second fingers of the right
hand. There are many two-finger trills
on the Boehm flute which are quite
unobjectic_)nable.Trilling Eto F# onthe
Murray is actually very easy, and
sou_nds exceedingly pure because of su-
perior venting. Baasch himself writes
at great length on the importance of
correct venting.

22-2-20. There are other mechanical

In 1873 the frst solo
recording wWas made of fhe Mourray

fvte. “The Bach Partita in C miner
for flute and Harpu’chord coupled wWith a

hitherto Unrecordecd ‘Duo Conecertante of Czerny
for flute and plano The keyboard player was

and aconstical faulte inherent in the
Murray  flute What are they?
There are no nther ones, as Aaasch has
not yet dealt with a single fault

22247 from a study of the
photographt and fingering chart in
cluded. Frronemm data. previously
cited. Baasch refused the chance (0
learn the real fingerings priblished 10
the Journal of the American Muvical
Instrument Society.

22.1.$7. It it not advisable (to liff
the right little finger) hecause if will
result in the loss of stability in holding
the flute. How does Baasch know.
having never seen nor played the
Murray flute?

It is sad to have to devote sO much
space to clear up needless misunder-
standings. This is perhaps symptomatic
of our age of specialization where we
often lack a good rapport between
musician, acoustical scienfist, in-
strument maker and educator. But I
have always felt that it is the educator
who can be the most effective catalyst
in cajoling us into doing a better job of
working together. I am sorry that Rob-
ert Baasch chooses to do the op-
posite. O
Footnotes:

1 Philip Bate, The Flute (N.Y.: W W. Norton, 1969)

2Christopher Welch, History of the Boshm Flute
(Second Edition, N.Y.: McGinnis & Morx, 1961),

p.3

ITheobold Boehm, The Flute and Flute-Playing (Sec-
ond Edition, translated by Dayton C. Miller in
1922. N.Y.: Dover Publications, 1964), pp 60-61
4op. cit., p. 60

sop. cit., pp. 111-12

sWalfrid Kujola, The Flutist's Progress (Winnetka,
1il., Box 12: Progress Press, 1970)

TRoger Mather, “Care and Repair of the Flute”’, The
Instrumentalist, Jan., 1973

Martha Goldstein , The record is a Pan "ecofdihg.
fhe recording engineer is Alan Goldstein, a
'wabd'j qradvate on flute, now 'Professor of
Math. at the Un;ue;ml‘g of Wash;ngTem. Sealtle,
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PHILIP BATE

The Alex Murray Flute

N 1967, whilst collating material for a general book on the transverse

flute, T was fortunate in having my attention drawn to cxperiments
which had been carricd out during some ninc or ten years by Alex D.
Murray of the Michigan State University, and which I was bold enough
to suggest might point to the ultimate form of the cylinder flute originated
by Theobald Bochm. At that time an outline of Murray’s work was due
for publication in an American journal, but with the permission of the
Author and the Editor, I was privileged to write a short advance notice.
Work, however, did not cease, and at the present day the Murray flute
has reached its ‘Mark 8’ and is indeed a remarkable instrument. The data
and descriptions in the latter part of this note are based on an account
kindly furnished by Murray himself.

THE BACKGROUND

The flute in most general use today is commonly termed ‘the Boehm,’
and is basically that developed by Theobald Bochm in the years 1846-47,
with cylindrical bore and a head tapering in a gentle curve rather in-
accurately described as ‘parabolic’. Boehm’s work in designing an
almost completely ‘open system’ flute, and in devising mechanism to
control the twelve large holes and one small one that he found necessary,
is discussed in his pamphlet An Essay on the Construction of Flutes (1847)
and his book The Flute and Flute Playing (1871), and to understand proper-
ly what Murray has now achicved it may be well to look for a moment
at these two publications.! Fig. 1 reproduces Bochn's own drawing of
this mechanism in its final form.

S

FIG. 1. Boehm’s drawing of his flute.

It seems clear that while Boehm found an elegant solution to the
problem he had set himself and created an instrument that meets the
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needs of a majority of players even today, he may not himself ha_ ve been
entircly satisficd. Certainly he had doubts as to the rationale of the inverted
cone bore of the traditional flute, though he adopted a modified form of
it for his first ‘open system’ design of 1832; and the closed D$ key fqr
the right little finger he seems to have regarded as unnvczidablc though it
remained a glaring inconsistency in the ‘open hole concept.? We
disregard here the closed D and D# trill keys which constitute a special
case, but must note that Bochm found himself obliged for good reasons
to reduce and displace the top C# hole.? .
The need to keep the right hand D# key open a large part of the time
for venting purposes is to many players a nuisance. To many also Bochm’s
open G§ key (left little finger) is objectionable, and several arrangements
of the G# and a mechanism have been elaborated, notably that of Dorus
(c.1838), one of the lightest in action but not always quite rcliable. On
the majority of Boehm flutes today the G# touch opens a hole for that
note alone, while a duplicate hole is covered by a cup rigidly attached
to the open-standing A cup so that when the latter is released there is no
closed hole immediately below it. Boehm is said to have refused to make
flutes with a closed G#, but it is known that he did construct at least one
such instrument to accommodate a favoured customer.* To do so he
divided the touch lever into two and provided a second fulcrum using
only the normal hole. Fig. 2 shows how this was done, but even so this
involved a slight re-positioning of the a hole to preserve intonation.

ch

8)&

]

FIG. 2. Boehm's closed G4 action.

After much experiment with authentic Bochm and other well-designed
flutes the late Dayton C. Miller concluded that the open G# is no more
difficult to master than the closed version, and that it has certain minor
advantages in some parts of the scale. This, we shall see later, is also the
opinion now reached by Alex Murray.

While considering Boehm’s basic work we must also look at the B
and Bp arrangements for the left thumb. On the original model of the
cylinder flute of 1847 Bochm provided no Bp thumb lever. About 1849,
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however, Briccialdi, a distinguished Talian flautist then living in Londan
invented a thamb mechanism which is almost imiveraal toda 'a‘nri in
that year he had it constructed for him by Rudall and Rose S,r':nn after
Briccialdi’s invention Bochm himself designed a Bp thumb lever on 2
somewhat different principle, and employing, as he cliimed, a more
rational movement of the digit in that in passing from B to By t}':e thumb
movcd. down the instrument not up as with the Briccialdi. Both arrange-
ments included a B-C trill lever for the right forcfinger, though Boehm
scems to have regarded this as an accessory rather than as a regular pare
of his system,

Lastly we must observe that in the original fingering the F§ produced
by ]owcringl the third (or sometimes the sccond) finger of the tight hand
1s on many instruments slightly flattened or muffled by the unavoidable
closing of the E hole below. Bochm compensated for this by placing the
Ff hole a shade above his calculated position, but this has still not satisfied
some more critical players and hence such arrangements as the Brossa
and Rockstro keys which allow the E hole to remain open for Ff.
Rockstro, in fact, with his well-known prejudice against all things
‘Boehm’, more or less completely revised the cylinder instrument in 1858
on the basis of a different set of calculations from the original, and,
incorporating several other ideas of his own, produced a flute that has
become the preference of a number of distinguished players.

THE MURRAY FLUTE

The preceding is, I belicve, a fair summary of the more important

modifications that have been applied to the basic Bochm flute from its

advent to the middle of the present century, and it forms the background
to the recent labours of Alex Murray and his mathematician colleague

Elmer Cole. How he first came to embark on them is, T think, best told

in his own words:—

‘Until 1945 when I joined the Royal Air Force Band, I played on
what is the commonest form of the Boehm flute, the closed G# instru-
ment. At that time I rcad Boehm’s account of his instrument with
Dayton Miller's commentary and decided that the open G# was a more
rational system for at least three reasons.

i) The duplicate G hole was unnceesary.

i) The spring of an open key is lighter than one required to hold the key
closed.

iii) Top E is greatly improved when corrcctly vented with the A hole
alone, and not the A and G# holes together as on the closed G#
arrangement.

I consequently asked a flute repairer to alter my instrument to the open
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G# and after a few weeks practice | found the readjustment amply
rewarded’,

The flute to which this first modification was made was in fact a good
example of the standard American style closed G#_ iflstrllmcr?t m:?dc by
W. S. Haynes, and we may suppose that it was originally built with 'thc
A hole in the compensating position, though Murray does not mention
this point in his notes. Anyhow, here we have a case of a busy professional
who found it worth while to make the first change in his accustomed
fingering.

The next point to which Murray directed his attention was the
anomaly of the closed D# key which Bochm took over from the con-
ventional flute of his time—apparently without demur.* To quote again
from Murray’s notes:— ]

“The asymetrical use of the little fingers, in particular the necessity for
maintaining the right little finger down much of the time struck me as
undesirable and I experimented with an open D# by turning the foot-
joint until the Dg hole was within reach of my little finger. I unhooked
the spring and maintained the key open with an elastic band. The flute
became a little unstable to balance but I solved this by sticking a wedge
of cork on the body above the right thumb (I no longer require this,
having learnt to balance the instrument without it). I felt that the action
of the key was an improvement on the closed D§.

‘At that time (1958) I was fortunate in meeting Albert Cooper, an
artist-flute-maker, formerly with Rudall Carte and who had left to
begin making flutes on his own. He agreed to construct a new foot
joint which would convert my flute to open D#. The C#, D, and D§
keys were placed in line from an axle on the near-side of the flute; the
D# key was closed by both the other keys. The problem remained, how
to trill C-D or C#-D. When the little finger was removed from C or
C#, D was the note sounded. In order to circumvent this a crescent-
shaped key was built from the D key around the front of the ring-finger
key. This finger could then close both keys simultaneously when required,
giving DY. Later it was found better to have two parallel rollers so that
the ring finger could move easily from D to D§ in the same way that the
little finger moves from C to C# on a flute with two rollers on the foot
joint.”

Fig. 3 is a sketch of the little finger arrangements at the first stage of
development. A propos the above-mentioned extension of the D key, we
may observe that while there are a number of references in the older
flute literature to crescentic touch-picces associated with finger-holes,
and, though the cases may not be quite identical, it is interesting to note
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that the arrangement scems never to have been wholly eatisfactory. The
""t“l‘l“.(‘"?‘“mlf‘ i, of course, that of Gotdon’s flutes, conteasted with
Bochm'’s 1832 model in which complete tings wete employed for similar
purposes, In his desctiption of his cone-bote flute of 1853 Rockstro
« ifmm to have originated ‘the now common ctescentic shape of the touch
of ﬂ“‘. D# key' partially embracing the ends of the C and C$ touches,
Its objective was to case the slutting of C$ and 1§, but in this he was
forestalled by Cornelius Ward some ten yeats eatlier.

FIG. 3. Murray's open D4 key, first arrangement.

Turning back to the Murray model, it is cvident that once we have
passed Db the right little finger is not required again till we come to the
same note an octave higher, and it may therefore be given other employ-
ment in the interval. Murray thought of the dcfective Ff mentioned
carlicr and, with another little finger touch and linkage to close the G
cup, arranged that the F# could be sounded from its own hole with all
below open. A good trill for E-F is thus secured with no change
of fingering for the latter note. Further, by splitting the A key so that
the B hole can remain open while the Bp is closed, and by linking the
lower of these to the new Ff touch, a correct venting for top Fff becomes
possible. This is comparable with venting the top E with the open G#
key (Fig. 4).

The third part of Murray’s work has been concerned with the small
top C# hole, which, on account of its multiple functions, Bochm was
constrained to make small and place in a compromise position. It’s uses
arc:—

1) As a note-hole for cf”, ¢ and cg""

i) As a vent-hole for d”, d'’, and d"", d§'"', g#"', a""’, and bh'".
Murray points out also that on many flutes the interval c”'-d4" requires
much care in blowing if it is to sound an acceptable whole tone, and that
both notes have to be ‘humoured’, one in one direction and one in the

The flr.sgf.nng chnait and sechema
which accompanicel it arkicle

havt been omitted as ﬂug oecevr

in the RAmis 1ourn¢l article .
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other. A number of experiments led to a division of function between a

’ n E b
well-placed full-size upper C4 hole and a small d' vent. I'he only dnny,ri
of fingering involved was a reversal of the Briccialdi arrangement anc
a return to Bochm's more logical one, i.c. BY above Bp.

Finally, the closed D trill key, which, togcthcr_with the D trill, ;’“
remained virtually unaltered since Bochm inhcnt.cd it from Capel ;"-
has been slightly modified. By linking it to the rlghf hand D kc‘/}: e
D# hole is automatically closed for the normal fingering of top B, t “i
again leaving the right little finger free. Pl IV shows the BeuEia
appearance of the Murray flute in its latest form, and Pl.. I details (?f
the right little finger keys on a larger scale. It will b(‘: noucrfd that t'}m
example is built down to low B as is now almost universal in America
and increasingly popular in England.

To summarise, we may say that although the Murray flute may seem
complicated it is in fact both logical and mechanically sound. The
multiplicity of touchpieces at the lower end owe their existance to the
very fact that the right little finger has been released from its bondage
and sct free to make use of them. At the cost of very slight changes fr9m
the standard fingering in one or two places (Fig. s) it has become possible
to make a flute with hole dimensions and placing exactly according to
Bochm’s ideal ‘Schema’® and without the need for compensatory adjust-
ments to humour ‘bad’ notes. Possibly such an instrument may prove
more cxpensive than the average high quality standard Bochm—indeed
as long as the model is being produced ‘one off” to special order it must
be so—but the research and experiment has been done, and as more
flautists begin to appreciate the facilities it offers, the writer, for one,
will not be surprised to sce it take its place in the catalogues of the best
makers, and at a reasonable price.

Let Murray himself have the last word: “Without the skill, patience,
and insight of Albert Cooper, this flute would not be in existance.
Inevitably he has been inundated with work and has a seven-year waiting
list for his instruments. I have been most fortunate in meeting those
rcsporﬁiblc for manufacturing Armstrong flutes. The foreman, Jack
Moorc "of the Heritage division, accepted the challenge of making a
similar flute with certain slight mechanical improvements over my
present one (my eighth) which I hope will embody the final form of the
Murray flute’.

% Jack Moore has been regponsible fer many majer
and miner improviments o date, K¢ produced ™ +wo profo-
type fuares . fifly school modl |'MTrummli,maug wilh
Shght mcdcfuuhom,'u Herifage Siher Fwl, shewn at the
Amis convention Spung‘N'H‘. anel iy currently maki

| foe m

o whilke gold mode ¢ August National Fudhe Assoc. d’;ng.
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PLATE 111

The Murray Flute: detail of right little-finger keys

w Al ™me tme of pudlication the lakest inetrument
vy Jaek Maare of WTArmerrang onufted thiv relice,

PLATE IV

Flute 160 by A. K. Cooper, London, built to the specification of A. D. Murray
(‘Mark 8’)

NOTES

1 Ueber den Flitenbau und die neuesten Verbesserung desselben, Mainz, 1847.
An Essay on the Construction of Flutes ——, edited with the addition of corres-
pondence and other documents by W. S. Broadwood, London, Rudall,
Carte and Co., 1882. This is Bochm’s own English version of the preceding.
Die Flite und das Flotenspiel ——, Munich, 1871. The Flute and Flute Playing
——, Second English edn, revised and enlarged, translated and annotated by
Dayton C. Miller, London, Rudall, Carte and Co., 1922. Miller’s commentary
and Appendices are of the utmost importance.

2 The Flute and Flute Playing, p. 6o.

3 Op. cit., pp. 29, 30 and 37.

4 Op. cit., p. 68. In various Collections there arc examples of authentic Boelim
flutes which show different variations (possibly experimental) from his normal
model.

5 Op. cit., pp. 36, 38 ef scq.
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