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Carte's Flute Patents of the Mid-Nineteenth 
Century And Related Systems 

STUART-MORGAN VANCE 

B OEHM's NEW FLUTE OF 1832 produced 1·esponses that varied from one 
country to another. In his own Germany it was enthusiastically 

adopted by a small group of his own students, but it was either ignored or 
actively opposed by the majority. It was readily accepted in France, la1·gely 
because of the improvement in fingering. But the most interesting re
sponse was that of the English , whose enthusiasm was not so much for the 
fingering as for the tone of the new model (Boehm was inspired to begin 
his redesign when he heard the English flutist Nicholson in 1831 ). 

Comparing a Boehm flute (not just the modern silver or gold cylindrical 
model, but even a cone-Boehm) with a typical eight-keyed flute, we see that 
everything is set up to produce a higher cutoff frequency, above which 
there are no more resonances (in brass instruments this is determined by 
the shape of the bell fl a re , in woodwinds by the size and spacing of the first 
two or three open tone holes). 1 Large tone holes, closely spaced , and 
shallow tone chimneys make for high cutoff frequencies ; small tone holes , 
widely spaced, with deep tone chimneys make for low cutoff freq uencies. 
On the Boehm, the tone holes a1·e relatively large; on a cylindrical-bore 
Boehm the wood is faced clown as close to the bore as possible, almost 
eliminating the chimney. The Boehm metal instruments have the same 
characteristics, sometimes even more pronounced ; and on either bore, 
downstream from the first open hole , all the holes for a chromatic scale are 
open. On an eight-keyed flute, on the other hand, the tone holes are much 
smaller (often less than half the diameter of the Boehm flute tone holes) 
and bored through relatively thick wood; and downstream from the first 
open hole only the holes for a diatonic scale are open. 

The nineteenth-century English evidently preferred the tone of a flute 
with a high cutoff frequ ency, though this concept was not explicitly 
formulated until this century. Modern flutists, while they may agree with 
Richard Carte's remarks about the superior tone of Boehm's flute , may be 
a bit puzzled by his statement about "the superior facility of execution 

I. On cutoff frequ ency, see A. H. llenade , "Characteriza tion of ·woodwinds by Tone
hole Cutoff Frequency."jouma/ of the Acoustical Society of America 54 ( J 9i3): '.) I 0. 
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obtained with the old Aute."2 To some extent this was a question of 

fam ilia rity with the o ld fingering; but in the case of the sharp keys, there 
may be some truth in the idea that the e ight-keyed Aute provided grea ter 

facilit y. 
In any case, it was in England that newly-in vented woodwind fingerings 

prolifera ted most luxuriantly. Among the fami lies of new fingerings that 
were reasonably successful were the Aute systems patented by Richard 
Cane and some systems derived from them. 

Cane (the fathe r of Richard d'Oyly Cane of Gil bert and Sullivan fame), 
who became a partner in the AUle-makin g firm of Rudall , Rose and 
Company in I 850, was one of the first Boehm enthusiasts in England. 
Can e was not complete ly satisfi ed with the 1832 Boehm Aute, which did 
not yet have the thumb B~ (invented in 1849 by Briccialdi ), though he 
intended lO adopt it if it could be produced with the same per fect ion of 
lone and tuning but in a form tha t allowed greater fac ility of execution. In 
I 850 he tried his own hand al producing just such a Aute (fig. I), and 
obtained a patent for his design 011 September 7, I 850. '1 

Cane kept the old fl fingering and cross F key, and obtained a forked F 
by moving the Boehm F# mechanism down a sem itone . The actual 

real ization of this consisted of mounting rings V and VI on the far side, as 
in the I 832 Boehm; the tail of that pair o f rings worked a lengthwise 
first-class lever closing the F# hole. This pad could a lso be closed by a key 
for the left linle finger , thus providing a new kind of le ft-hand F fingering. 
O ne can see tha t except for the forked F, all the holes below the note being 
produced a re open . 

Boehm's open G# was retained , but it was articu la ted from pla te IV, thus 
freeing the left linle finger from having lO hold down any key except the 
one for its own note. Hole III was a simple open hole. The tail of ring II 
closed a length wise first-class lever that co uld a lso be directly closed by the 

left thumb lO obtain Bb; this was the only Bb fi ngering provided. 
Ri ng I, around a duplicate B hole, closed the pad immediately upstream 

of it lo produce B. Each of the three pads upstream of hole I (C, C#, and D 
holes) closed the next one upstream. A left thumb lever closed the two pads 
nearest the embouchure to produce C; in the original patent, these two 

2. Richard Carte, Sketch of !he Successive l m/Jroveme11ts 1Wade in The Flute (London: Rudall . 
Rose. Ca rt e and Co .. 1855). 27. 

3. Great llritain . Public Record s O H-ice. London, Patent Rolls for 1850. no. 12,998, is
sued LO Richard Carte. SepL. 7. I 850. 

In 1he fi g ures accompan )1in g this art icle, the d iagrams with each photog raph are drawn 
approximately to sca le le ng th wise. but not in the crosswise (c ircumferential) dimension. 
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FIGURE I. Richard Carte's Aute patented in I 850. Rudall, Rose, Carte and Com
pany, London. Collection of Glennis Stout, no. 26. The main drawing represents 
the mechanism of the body joint of the Aute in the photograph. Inset: upper part of 
the mechanism of the body joint as described in the patent specification . All parts 
pinned to the rod that move rigidly together are indicated with diagonal hatching 
in the same direction. Open fingerholes are represented in solid black. Numbers I , 
II , and III are for the first (index), second and third fingers respectively of the left 
hand; numbers IV. V, and VI are for the first, second and third fingers of the right 
hand. 
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pads could also be closed by ring II , the principal fingering according to 
the patent (fig. I, inset) . Boehm had been unwilling to make his key system 
more complicated in order to include full-sized holes for C# and D, but 
Carte provided these (the two pads nearest the embouchure): the open 
note was D, with C# obtained by a connection from plate IV which closed 
the pad nearest the embouchure. 

Carte revised the left-hand mec hanism in 185 1, making it more 
Boehm-like, while retaining the open o.·1 In this 185 1 Carte system (fig. 2), 
the open thumb C hole of the Boehm system (to be closed for B) was 
adopted , replacing the C key of the patent. Th is open C also closed the D 
hole to produce C#. The two holes nearest the embouchure (C# and D) 
were made smaller and displaced upstream (to preserve the pitch) so that 
the C# hole could function as a registe r hole for D and H. The connection 
for C# was transferred from plate IV to plate I I I; this was a lready 
mentioned as an a lternative in the 1850 patent specification , "though I 
prefe r the mode I have above set out" (i. e., the connection from plate IV). 5 

T he connection from plate IV now closed the thumb B key (C hole). Since 
this in turn closed the D hole , the C# fingering from the 1850 patent was 
retained. A connection from the cross F key closed the thumb Bb key , and 
the articulation of the open G# from plate IV was retained. The right hand 
was essentially unchanged except for the connection to the Bb. 

In his patent claims of 1850 Carte calls the system there d escribed "the 
bes t mode of carrying ou t my Invention." Why then d id he so soon change 
it, making it more like the system it was intended to replace) Let us look at 
some musical examples, using table I, which shows the fingering charts for 
the patent of 1850, the 185 1 system, the Boehm system, and the system of 
the old eight-keyed flute.6 

Boehm-system flutists will immediately notice that the abse nce o f an 
a lternative to the thumb Bb will cause trouble in chromatic passages 
(example ! ), though not as much as does Boeh m's thumb B (C hole) key . In 
this passage, of course, with the ring model of 1850, the flutist could grab 
the ring-edge for A# , but this is not practical in a continuing chromatic 
scale. 

4. Richard S. Rockstro. A Treatise on the Co11slructiu 11 , the Hist01J and the Practice of th e Flute, 
2d ed. (London : Ruda ll, Ca n e, and Company, 1890). 379- 80 . 

5. Patem application of 1850, p. 4, line 20. 
6. To provide reade rs wit h an example o f the use of the U.S . A. Nat io nal Standards In

stitute system of pitch des ignations discussed and expla in ed o n pp . 130- 32. this article has 
been printed using this system. 
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FI GU RE 2. Ca rte's pa temed Aute as improved in 185 1. Rudall , Rose, Cart e and 
Com pan y, London . Collectio n of Glennis Stout, no. 27. All parts pinned to the rod 
that move rigidly together a re indicated with diago nal hatching in the same direc
Lion . 
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TABLE 16 

Fingering Charts for Ca rte, Boehm , and Eig ht-keyed Flutes 

Keys indicated by leners (G, F, O#, e tc.) produce the pitches shown when the key is 
pressed . T he finge ring diagrams show them in their positions on the instrument. 

Pitch Carte Flutes 

1.':!"0 
I ' HSI 

• • , u; • • • c C, ••• e G/ • • • c 

C,# • I , G/ 1 • ' c# ••• , G/ • I ' c# 

D, • • , c; I••• ••• ,c; • • • 

E4 b • • ,c; • • • I># 
• • , c;; • • • 
o ll# 

E.i •• , <;; ,. 0 1)~ ••• , c/ I I OD# 

F.i • • , c; • , ro o# ••• , G/ • , roD# 

• • , G/1~ o o 
IJ# 

• • , c;r-. o o 
o D# 

,,,c.;; , o , 
ll# • • , c; • o • o D# 

F, # I I,<;/ , 0 OD# o
0
oo Gl o o oD# 

C-1 • • , cl o o o D# 1
1

1 , G/ O O OD# 

c;,j • • • Io o o il# •••• loo oD# 

A-1 •• 0 IO O OD# ••• 0 loo oil# 

u,, 0 0 0 loo oD# 0 00 loo oD# u, . "' 
1

1
0 o lo oFoll# 

1
0

0 o I o oFoll# 

• 0013~ I • o oil# 

Ila O O O IO O OIJ# 1
1

0 o I o o oil# 

1
0

0 o l o o 0 01 

c, 0 O 0 loo o il# 1
0

0 o Io o oil# 

0 0 0 loo oD# 
C 

c,# o, o 0 IO O OD# 

0 0 0 / t OO I)# I 0
0

0 0 I • o oil# 

I 

Boehm Flute Eight-keyed Flute 
( upcn G~ key 

I 11<1 tl 1ur11h B~h-y) 

I ... 

I ••• , c; • • ' c# • • • 

I ••• .,;I . • • • •• 
••••(jl •••o# I••• 

1 0 0 0 c# 
; ... 

I 

••• ,<v • • au# ••• 1 • • on# 

••• , G/ 1 0 OD# ! ' t I / t Ft OD# 

It t F/ t t OD# 

I 

••• . c;lo o " D# I "•• I • o oll# 

o
0
o oGI o o OD# 

••••' ;loo oD# 

··•• /000 1)# 

••• olo oo ll# 

• • • Io o oil# l 
c; tt 

I t I '.1/ o o OD# b 

I t O / o O OD# 

I ••o o Io o ou# • o o I o o oil# 

o0o o Io o oil# o • o I •• " ll# !" 
• o o /~.o o o n# 

I o0o o loo oll#I o o o loo o0# 
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TABLE I (continued) 

I 0
0

0 I I a " o 01 

D5 o o o I o o o DN o0o o I o o o D# 

or( t. , cl •• I ) 
O t t Cy t t t I O t t / t t t l 

I I 

i o•• , c;/ • • • D# I o • • / • • • D# .1 

I E5 As = E4 A4 I 

t I O / t t ' D# 

( Bs - C,# = B, - CJ I 

I 
I 
I 

o,• , G; 0 0 Ooij O tt / 0 0 Do# 

E6 P • • • I o • ' D# I ••• • / o • • n# 1111 / 111 01 10 11 /0 11 0# 

E, •• oG/ •• OD# 1 ••• oG/ •• Ooij ••• 0 G; •• 0 D# I •• 0 / 0 •• D# I 3 

F, I B~ 1 ('1/ I 1 '0 01 1,0 .c·•; t , rQD# I 110 1 Cy I a o D# I I 0 / 11 0 01 1, 

I 

n, 
G F G F 'uf t 1/ t O OD# : ~' 1 / 1 o o D# 

l· 
r,tt t o , G; t o OD# 

(' 
1

1
0 ,c; o • o

0
# I • • • 110 t '/ t o o D# I O I 

(' I , 10 • '; o o 'o# 
G G 

•a• , c; o o oo# G ot: • • I o o oD # I 10 1 • 1/ o o o 0# I O I 
/ 0 0 0 l 6 

G,# o • • I o o o 0 # I 001 • / o o o 0 # 001 • / o o o 0 # 
1 

0 0 I /00 1 0 1 g 

A, o t oG/ t t t 
(' 

I 0
1

1 0 '/ I I I 0
1

1 o G/ t t t 0 11 / 11 0 I h 

B,o 
F F 

1
1

0 o / • Jo o F I; 1 00/ 11 0 1 00 I t I o 0 11 / 1 00 
Bo 1 B, 

, oor/ooo 
Bo 

I F 
1 00/000 i a, I j 

• a ,c; o o o 1 0 , G/000 I'•" h , o"! 
G# 

B, 
I t 11' 0 1/ I O QC 

C G G 
• o • Io • oc c, 00 1 1/0 1 0 10 0 • 1/ o • o 100 • / • o o 

' 

aThe G key and either or both thumb keys arc optional for these groups of fingerings on 
either Cane syste m. 

hThe thumb B~ key is o ptional o n e ither Carte system for these fingerin gs; bOLh thumb 
keys are opt iona l o n the 1850 system only. 
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cThe thumb C key is optional for these fingerings on the 1850 system. 
dThe 1850-systcm rlutc in the co llenion of Glenn is Stout (no. 26) lacks this C,, fingering. 
cThe B~ key is optional on the 185 1 system. and the G key on either Cane system. 
'The upper thumb plate and G key are opt iona l on both Carte systems for these 

fingerings. 
g"fhe 1850-systcm flute in the collect ion of Glennis Stout (no. 26) ma)' require 1hc thumb 

C key for these fingerings. 
hThc thumb key is optiona l for th is fingering on 1851-systern flutes; the C key is optional 

on Boehm flutes and those of e ither Carte S)'Stcm. 

•The B~ key is optiona l for this finger ing on 185 1-system f-lutes: the upper thumb plate is 
optiona l on both Carte systems . 

iThc upper thumb plate is optional for this fingering . 

The plate IV connection for C# (without alternative) presents the same 
problem in a D~ major arpeggio as does the Boehm flute without thumb B~ 
in an H major arpeggio (example 2) . Example 3a illustrates th is in a 
passage from a duel by Blavel, so simple lo play on the one-keyed flute for 
which it was wriuen! The answering phrase in the second flute pan 
(example 3b) can be p layed with equal ease on instruments of either the 
1850 or the 185 I des ign. Of course, some passages are somewhat easier 
using the 1850 design, as example 4 ill ustrates; the 1850 and 185 1 
finger ings are both immensely eas ier than those for the Boehm and 
eight-keyed flutes. The essentially "old system" righ t-hand finger ing of the 
1850-51 system facilitates the fingering of sharp keys, but the Boehm 
right-hand system is simpler in flat keys. 

18 50-sy stl'm fingering 

, (I r r @r r ,,J 
co • B~ • • o• •• •• •• 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 
F-

0 0 

Di DI Di DI DI DI DI DI 

EXAMPLE I . Duel in A 1v/inor by Johann Joachim Quamz, first fl ute pan, measure 20 
(repeated in the second flute part, measure 22). 
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1850 Bol'hrn ,~I, ~ .. II~~ .. .. 
11 I, ~ .. .. .. • 

• • 0 •• •• •• •o 
• • • 0 • • 0 • 
• • F • 0 • c • c 0 • c; 

• 0 0 • 
0 0 0 0 0 

• 0 0 0 • 0 0 • 
Ci Di Di Di Di Di Di Di 

i i 
EXAMPLE 2. Fingerings for a D~-Major arpeggio on the Cane 1850-system flut e and 
an H-Major arpeggio on the Boehm flute. 

1850-sys ll'lll lingering 1851 -:-ys1l' 111 fingning 

0 • •• •o •• 
0 • 0 

• G 0 • c • G 0 • c 
0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

Di Di Di Di Di Di 

EXAMPLE 3a. Duel in C Major by Michel Blavet, second movement, hrst flute pan, 
measure 16. 

! 850-sysll'rll !or 185 ! -sys ll'm I fingl·ring 

• 0 • 
0 

• 0 

• • 
0 0 0 

0 0 0 

Di Di Di 

•• •o •• 
0 • 

• 0 • 
0 

0 0 0 

0 0 0 

Di Di Di 
(i,r. :iltt·rnatel, cxanh· the :-a111c 

!ingl'rini,.: a., tor 1hc ].'FiO ~n tt·111 ) 

EXAMPLE 3b. Answering phrase in the second flute pan, measure 17. 
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Fingerings fo r the C1rtc sy~tcms of 1850 and 185 I. 

and the Boehm :md eight-keyed flutes 

q ~ ------~ + B jHtLlf f f ff F 1r > Gd 
0 0 

Boo Boo Boo Boo 

1850: 0 0 0 0 

0 0 0 

0 0 0 0 

0 0 0 0 

00 •• 00 •• 
0 

Bo 
0 0 Bo 0 

0 0 0 0 

!851 
0 0 0 

0 0 0 

0 0 0 0 
Dj D# D# D# 

•o •• "° •• 
• 0 

Bol'l1111 • • 
lwi!hout 

r, c; 
thumb Bb l 0 0 

0 0 0 

0 0 0 0 
D# D# D# Dj 

• 0 • 
Bo Bo • • 

0 0 
Ei~ht-kl·yl·d 
Fluk 0 0 0 0 

0 0 0 0 

0 0 0 0 

D# D# D# D# 

EXAMPLE 4. Concerto for Flute and Hmp , K. 299, by Wolli;ang Amadeus Mozart, sec
ond movement , measu re 93, Aute part. 

In December of 1866, Cane applied for a patent (granted the following 
.J une) for the system known as the "Cane and Boehm Systems Combined," 
or simply the" 1867 Patent System" (fig. 3).7 The left-hand mechanism is 

7. Patent R<)l ls for 1867, >Jo. '.1208, issued to Richard Caneon .J u11 c4 . 1867 . 
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FIGURE 3. A Carte Aute from the author's collection, of the type patented in 1867 
with "Carte and Boehm Systems Combined," made by Rudall , Carte, and Com
pany, London. All parts pinned LO the rod that move rigidly together are indicated 
with hatching in the same direction. 
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identical with that of the 1851 model. (The 185 1 left-hand system had 
already combined the Boehm and the Carte 1850 mechanisms.) It is in the 
right hand that a new combination of the Boehm and the old-style Carte 
mechanisms is made. Two plates are provided for the right forefinger, the 
one toward the embouchure (IV I in fig. 3) functioning in the same way as 
in the 1851 system, the other (IV2 in fig. 3) closing the F# pad to produce F. 
Plate IV2 works the Bh connection in the same way as the cross F key, thus 
preserving the Boehm Bh fingering: • 0 00/eooD#. This plate IV 2 replaces 
the left-hand F, and the connection from plate VI provides the Boehm F# 
instead of a forked F. This cured an acoustical flaw in the 1850-51 models , 
which have the same problem with E6~ that the closed G# of the Boehm 
system (without "spli t E") does with E6 . 

This system has been applied to all sizes of flute: a piccolo built in this 
way is illustrated in fig. 4, and fig. 5 shows an alto flute of this type. 

Another derivative of Carte's 185 1 system is the Radcliffe model made 
by Rudall, Carte and Company (fig. 6). It retains the right-hand 
mechanism of 1851, but simplifies the left hand by eliminating the open D. 
The G# is closed (the G# articulation turns into a "split E," and the closed 
G# is not articulated) , and the left-hand fingerings are essentially the same 
as for the closed-G# Boehm system (except for the thumb-key arrange
ment). The same left hand , with the right hand from the I 867 system, is 
known as the "Guards" model. 

Fig. 7 shows a flute mechanism that Boehm patented in I 854. The 
thumb-key arrangement is practically the same as that of Carte's I 851 
system, and the right hand is Carte's 1850 mechanism moved up a 
semitone and brought around to the near side for the Bh connection.8 

Carte's 1850 right-hand system a lso shows up on Clinton's "Equisonant" 
flute, but with the left-hand F om itted.9 The version of this system made by 
Rudall , Carte, and Company (fig. 8) reta ined the left-hand F. 

These ingenious flute mechanisms inspired by Boehm's invention were 
intended to make the acoustica l characteristics of the Boehm flute available 
to players of the pre-Boehm flute , who could use them without relearning 
as many fingerings. But since they offered no real advantages over the 
Boehm system, which has a fingering pattern significantly simpler than 
that of the pre-Boehm flute , the new generation of players did not adopt 
them. 

8. Privilegium of March 18, 1854. gran Led to Theobald Boehm. Illustrated in Karl 
Ventzke, Die BoehmflOte (Frankf un-a m•Ma in: Ve rlag <las ~,f usikinstrument. 1966), hg. 12a. 

9. See Nancy Toff, The Develo/m1enl of the Modern Flute (i\ew York : Taplinger Publishing 
Co., 1979), p. 93, figs. 68, 69, for an illu s1r,11ion of this model. 
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FI GU RE 4. Piccolo from th e author's collectio n usin g the same system as the Hute in 
fi g. 3. Rudall , Cane, and Company, London . Dou ed lines indicate hidden parts; 
open fingerholes are represented in solid black; and a ll pans pinned Lo th e rod that 
move rigid ly together are indicated with ha tching in the same direction. Pla te III , 
perha ps originally a ring o n this instru menl, is show n as such o n the diagram. 
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F1 cu1<f. 5. Alto flut e from the author's collection with the same system as the flut e 
shown in fig. ~- Rudall, Cane, and Company, London. Dolled lines indicate the 
hidden pan; all pans pinned to the rod that move rigidl y toge th er are indicated in 
solid black or with hatching in the same direction. 
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FrcuRE 6 . Radcliffe model flute in the author's collection. Rudall, Carte, and Com
pany, London. Parts pinned to the rod that move rigidly together are indicated 
with hatching in the same direction. Inset: forked-F mechanism on a Radcliffe
model flute by Colonieu in the Dayton C. Miller Collection, no. 11 32. 
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r.r - _;__J 

:I 1- I! 
I ! 

~-

FIGURE 7. Flute by Theobald Boehm , patented in 1854. Boehm und Mendler, Mu
nich. Collection of Glennis Stout, no. 25. Pan s pinned to the rod that move rigidly 
together are indica ted with hatching. 
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FIGURE 8. A version of the Clinton Equisonant flute made by Rudall, Carte, and 
Company, London. Collection ofGlennisStout, no. 29. Parts pinned to th e rod that 
move rigidl y together are indicated with diagonal hatching. 
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The author, however , uses the instruments shown in figs. 3, 4, and 5 
regularly in performance. While systems such as the Carte designs of 1851 
and I 867, the Radcliffe flute , and the "Guards" model, essentially 
unknown outside of Britain (where some makers will still supply 
I 867-system instruments on special order) , have passed into oblivion 
elsewhere as far as flute makers are concerned, the existing instruments , 
particularly those built according to the I 867 system, continue to interest 
both collectors and performers. 

West Jefferson, North Carolina 




