CONTRABASSOON
FINGERING CHART

¥ au{g;ﬁiwtwu

RICHARD BOBO

sssssssssssssss
sssssssssssss
sssssssssssssssssssssssssss



Bobo - Contrabassoon Fingering Chart (2.4) - 2/49

Revision 2.4

(December 2022)
Contents
INEFOAUCEION. et 3
NOEAEION. ¢ttt 3
RANG e e e 4
MY SEEUD ..ot et 6
FINGEriNG Chart. ..o 7
Trill FINgering Chart.. ..o 12
Tremolo Fingering Chart........oovoeeeeeeeeeeeeeeeeeeeeeveene 20
Quartertone Fingering Chart........cccooeeveeveeveeveieeeeeeee 26
Extreme Altissimo Fingering Chart........cccocvovveeveeveeiennen, 30
Resultant Tone Fingering Chart.......ccccoeveveveeeceeeeeee, 31
Multiphonic Fingering Chart (preliminaryj....................... 32
Appendix A — Keywork Variations.........cceeeeeeeveeeevenennne. 36
Appendix B — Half-Hole Mechanism Adjustment............ 40
Appendix C—Water Key EXteNSion........ccccveeveeveeveereenenee. 41
Appendix D — LOwW A EXEENSION...c..oieveeeereeeeceeeeeeeeee 42
Appendix E— Lower EXEENSIONS.......cvvveveeeeeeeeeeeeeeeeeenene 43
Appendix F —Multiphonics In-Depth.......ccccoveieveierennnene. 44
ReVISION HISEOMY ...t 49

© 00

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.
Please feel free to download it, share it, copy it, distribute it, and build upon it.
Visit creativecommons.org/licenses/by-sa/4.0 for the full license.


http://www.creativecommons.org/licenses/by-sa/4.0

Bobo - Contrabassoon Fingering Chart (2.4) - 3/49

me.subcontrabassoon.com

Introduction
Much more so than bassoons, contrabassoons vary greatly from one instrument to another. As a
result, fingerings that work well on one instrument may be poor or completely ineffective on an-
other. However, rather than try to accommodate endless possible permutations of instrument
makes, models, and keywork configurations, | am presenting my personal fingerings as is. In other

words, this chart should not be interpreted The One True Fingering Chart™ but simply as one data

set with which contrabassoonists can inform their own personal fingerings.

All fingering diagrams in this chart were created with my Legni woodwind fingering fonts. These
fonts are available for most common—and a few uncommon—woodwinds and can be down-

loaded for free at subcontrabassoon.com/legnifont.

Notation
The contrabassoon is written one octave higher than it sounds. Most commonly, this transposition
is implicit and standard bass and tenor clefs are used. | prefer to make the transposition explicit
through the use of ottava clefs, and this notation is used throughout this chart. Either notation is

completely acceptable in contrabassoon parts as long as one or the other is used consistently.

o 2
: P - —— D
o) ! ! = Cbsn. =I5 = Chsn. 2= 5
“ Implicit Explicit
Sounding Pitch Transposition Transposition
4 N

(note For composers)

This chart is primarily intended as a resource for contrabassoonists, not composers. While | believe the
contrabassoon is much more capable than composers often give it credit for, | would urge caution and
common sense before citing this chart as evidence that a desired note, trill, or multiphonic is reasonable to
write. | have made every effort to find the best possible fingering for each of the items included in this
chart, but sometimes “best” means “least terrible” rather than “good.” Take care to read the following pages
on range, and to factor in any of the warnings and explanations that may be included below the fingerings.
- /
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Range

Orchestral Range

Basic Range
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Introductory Range

The introductory range covers Bb0 up to C3. As the fingerings in this range are mostly very similar

or identical to bassoon fingerings, this range is accessible to most experienced bassoonists with

little contrabassoon practice.

The basic range extends the introductory range up to G3 and covers a large majority of the contra-
bassoon repertoire. Many of the most important pieces in this repertoire take for granted a fluent
command of this entire range, so it is vital that any bassoonist wishing to be taken seriously on

contrabassoon be proficient here.

The orchestral range extends the basic range up to C#4 and covers virtually the entire orchestral,

ballet, and opera repertoire. In my opinion, if the contrabassoon were held to the same standards
as the other orchestral woodwinds—sadly, this is definitely not the case—this would be its “text-

book range.” With time and practice, this range is achievable on almost all contrabassoons.
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Like bassoon, low A occasionally occurs in parts for contrabassoon. Unlike bassoon, contrabas-
soons built with a range to A0 are not terribly uncommon. On such instruments, AO is no more
difficult than Bb0. For contrabassoons lacking this additional semitone, an inexpensive and effect-
ive low A extension can be made. (see appendix D) With an extension in place, A0 is played by finger-
ing BbO, BbO becomes impossible, and BO becomes noticeably stuffy. Extensions below AO are

possible (see appendix E), but difficult to make, awkward to use, and uncalled-for in the repertoire.
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Range Range

The lower altissimo range covers from D4 to Ab4. On many contrabassoons this range can, with

much practice and care, be played with good intonation and characteristic tone quality. Articula-
tion, however, can be inconsistent; some notes speak more readily than others and certain slurs

are likely to be unplayable. This range is primarily limited to solo repertoire, but does appear in

orchestral works very rarely.

The upper altissimo range extends from A4 up to Eb5. In my opinion, on a traditional contrabas-

soon (as opposed to a Fast-system contrabassoon or contraforte) this range is far too deficient in

reliability, tone, articulation, and intonation to be musically useful.

:Q/E/? ﬁ\i\
f) — — i =l
i
[ an J
\"Qf S
N~ — > —_ —_
Extreme Altissimo (S —?
Range ———a s
Resultant Tones

The extreme altissimo range covers E5 and higher. | have personally only been able to play in this

range by placing my teeth directly on the reed, with accordingly atrocious tone. At present, | can-

not consider this range any more than a novelty, and even that is being generous.

The resultant tones are multiphonics in which the two fundamentals form an acceptably harmonic

relationship that reinforces a low difference tone below the range of the contrabassoon. These

are almost entirely unexplored, and much work remains before they could be deemed musically

viable.
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My Setup
In order to judge how effective my fingerings are likely to be on your setup, it may be helpful to

know more about mine:

The main contrabassoon | use is a Mollenhauer made in the early 2000’s (serial number 9xx). My
primary bocal is a Heckel C3 which has a stronger and better in-tune upper register than the

Mollenhauer bocals that came with the instrument.

My reeds measure approximately 67-68 mm overall, with a 34-35 mm blade length and 20 mm tip

width. They are shaped using a Skinner-Braunstein #1 flat shaper made by Fox.

My keywork is relatively spartan; just the standard contrabassoon keywork with the addition of an
alternate Eb key for the right thumb and an alternate touch for the upper octave key for the left
thumb (between and to the right of the C# and lower octave keys). Personally, | find the alternate
upper octave key touch more convenient in all circumstances and have abandoned using the

standard touch entirely.

Thumbs Fingers
e —
low Bb O LH1 1. lower octave
2. 2. upper octave
= low B O LH2 3. alternate upper octave*
5 w2, O
“§ low b &) @ = 5:3 * non-standard key
C O D low Eb
CL low C#
thumb Eb* (see appendix A for
Bb C~ O .y more keywork variations)
'g low E <>
2 thumb F& CN O RH2
= C front Bb
:_:1 O RH3 @"O water key
(only shown if needed)
low F DQ front F#
c L Ab
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Key is not Key is Key is automatically Key requires a
depressed depressed activated by the special technique
instrument’s mechanism (see notes)
and can be depressed or
not at the player's
convenience
AO A#0 / B>0 BO C1
&)
4
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( () (] {
N . Nc @\ Ne
QD | @ N QD | @ Q | @ e &l @
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e °® ® . e ® I e °®
S| e .o S| e S| e S| e
= a = = =
( = () () o
a [ ] [ ] [ ]
= = = =
with extension low A models
(see appendix D)
C#1/Db1 D1 D#1/ Eb1 E1
o). . .
Z I I I — I
. te ¥ 3 Fo Do =
( o o {
O%U O%(? N L4 O%U O%(?
@ &l @ Dyl @ e | o D &yl @ D oyl @
QG| e C| g &2 e C| DO
o o = e o .
— 1 e — 1 e =T S N — 1 ©
2 = s 2 2
)
o ° ®o|° - o ° o | °
S [ S ) e S [ S [ 4
= = = = =
o o o {
[ ] [ ] [ ] [ ]
& & & &
standard
stuffy, sharp
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F3 F#3 /Gb3 G3 G#3 / Ab3
) ) #c bf Z ﬁf bw"
8 | — | —
O O O O
Otbo o N o O%o P O%o P O%o °®
D e 2 3Vg,| @ D el 2 D el 2 D &y 2
O @ o S Sl e O G ° O G ° (O J °
= & = = =
— 1 T =) S . — 1 & — 1 &
2 s 2 = =]
| e
S| ® 2 S| ® S| 9 c |9
S [ J o S ©) S ©) S [
.o = o o o
] [m] [u]
= & & &
RH and C# key sharp, useful
stabilize with G3
A3 A#3/Bb3 B3 ca
b o
o - fe 2 = -
13 | |
o
O% ([  J  J
8 gd 2 N B 8%9 [ ) B 8%2 [ ) 8%2 )
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9’ b- 8 : S o g S| @ S| @
o L & S = S S
O
= oy o0y o0y
water key can be unreliable - slightly sharp — —
released after articulation, very flat, slur Useful For ' t te Eb k
note speaks slur from G#3 from F3 wide slurs ora er.rglra] 84 ey
(see appendix C) orBb3 wi
Ci4 / Db4 D4 D#4 / Eb4 E4
te be = te be =
1) T — T T T T
13
ie)
O O O O
O%(? O%c? O%U O%U o o
S & O S| @ S| 8 S 8 Dole gl e
O G O @ O @ O @ S | - DS e =
o . o . O~ O~ °g °g
=T =T T ——°= =7 =T,
| o g | o s | o gl o Sl Sl
C C C C . .
(@S g (@S c.> (@S c.> (@S c.> N o o
= =
O o O o
o s s o
= = = = cannot be cannot be
water key can be articulated, articulated,
(see appendix B) FEIeaS(:S;aFIE? note slurcf)rroFT1 Eb4  slur from D4
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F4 F44 / Gb4 G4 G#4 / Aba
2 P e e 2 te Do
s I I I I I !
 J o O O
Ne o No | @ N o No | © N oy Ne @
D gl o DO Oy g o O Ty DO Oy
O O = S &= O @ S e = O @ = O @ | =
O °x = = °g °=
-1 & o | _ o | —_ — ! &
2 gl 2 g3 =] 2
S o O
G O $ C O S S 4y C o C { ]
|l o N |l o o |l e | o
O O O O
] [m] ] [u]
— — = =
unreliable *if necessary, relax *if necessary, relax
or altefnl_?te Ebkey  slurfromE4 flat articulation, LH2 to leak pad LH2 to leak pad
with F&4 slur from F4 slightly slightly
A4 A#4 [ Bb4 B4 5
5 s te be 2 e
y I I I I
[ fan i !
bl
O ([ O O
Do | o Ne Do | A, N | o,
O Ty D ©) D ol © D eyl ©
= = = =
(o S B v — 1 & — 1 &
& & & &
C O C O o ) & Y
S o S ) S @) S ([ J
[0 (e [ [0
O O O O
] [u] O ]
— — — =
fl l inched flat, unstable, cannot be very sharp, unstable, cannot hesitant, easier but sharp
) at undegs pinche articulated, slur from A4 be articulated, slur from C5 with teeth on reed
eaS|e.r€n Etter m-t(;_lne easier and better in-tune *if necessary, relax LH2 to *if necessary, relax LH2 to
with teeth on ree with teeth on reed leak pad slightly leak pad slightly

extreme altissimo
fingerings included

on page 30...

resultant tone
fingerings included

on page 31...

C#5 /Db5 D5 D#5 /Eb5
N He e a fe 2
P4
{es
Dl
O o [}
O(bo O%(? ® O(bo
S ey @ S eyl O == IS S eyl O
O C <.> O O %’ S & - D @ -8
g | _1°& & | %
9 _ (o) [ Cg> e] 9 _
8 ° 8, ¢} SO i¥e} 8 ¢}
S| O S| o e S| o
5 5 & s
0 0 0
) & )
cannot be bl
hesitant. easier if cannot be articulated, slur very U”Sti e
slurred IFrom cs articulated, slur from C#5 with ;arwlnotd el
from C#5 teeth on reed artlcFLrJOan:eDés ur
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Trill Fingering Chart

%] @1
e O @ O e O @ O
@ e O @ O 2 1 e O @ O
O _ o000 O _ o000
T e O e O T 0 e O e
@ O 0O O O @ 2. o o O O
©) o 0o o o (@) o o o o
7] @) @)
key is trilled keys are trilled keys or groups of
together keys are trilled
alternatingly
A#0 ~ BO BbO ~ C1 B0~ C1 BO ~ C#1
&r r r r
.I,:
ﬂE (%) be =) z () z (fe)
o ([  J o
O%gd L d L go o %&bg@ o O%gd ]
0 G| = 0 C| = 0 G| = 0 C| =
o o ([ =  J > o
(3 — 1 & — 1 & N %
(o 9 (o] (o
e |° ¢ ¢ e |°
> o > ) S o S ([ J
[0 (e [ [0
o (  J o
[ ] [ ] [ ] [ ]
o= = = o=
clumsy clumsy clumsy poor tone
C1~Db1 C1~D1 Ci#1 ~D1 C#1~D#1/Db1~Eb1
r &r r &r r
) I
© 2 be) =2 (®) e (= fe (#) pe (7e)
[ o o
) (@) Le) °
o%go ° ¢%go ° ¢%go ° 22| o
o C| = @ C| = @ C| = S &=
o o = o o L
Z 1 = |1 & =T %
) g = z °
e |° ¢ e “le
S [ S [ ] S { ] :Q
= = = T
o o o
an an [N
= == == *wedge low C# pad
clumsy clumsy open, impractical
*or close pad closed by low D *or close pad closed by low D otherwise
key with knee for easier trill key with knee for easier trill
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if possible, use
full fingerings

D1~ Eb1 D1~ E1 D#1 ~ E1 Eb1 ~F1
¥r ¥r r ¥r
6):
£ I I I —
© = (be) = (&) #—.L (o) e (®)
 J o [ o
el o e | o el o e | o
SO SO O & SO
@ G| = D G| = 2D G| = @ C| =
° o o, o,
g — 1 & _1 _1
e e 2 e
o ( [ o
®le ®le ®le Z e
= = = =
o ( [ o
= = = =
narrow
E1~F1 E1 ~ F#1 F1 ~ Gb1 F1~G1
r r ¥r r
et ; ; T T
7 I I I I
8 = = e Z—e e
o
o Ne ® [ )
Ne DO eyl @ Ne Ne
O @ L O C| = D ] D o
O G| .D D G| = S S =
¢ S S 0y 0
[ = — ] & — 1 ©
(o [ (o] (o
(ed (ed (ed
° < ° °
& | @
2| o 2 Z|e Lle
= [ ) = =
® ac, ® ®
& — & &
narrow, voice low to
prevent upper octave
*or close pad closed by low E key
with heel and omit lower octave key
F#1 ~ G1 F&1~ G#1/Gb1 ~ Ab1 G1~Ab1 G1~A1
4r <r r r <r
et T T f f f
c{ L I (o lJ.JI /H:\ Ih‘l (l’.) rJI (}7.) ’JI (@]
O H' 7 H L vV = <
o ([ { o
Ne Ne Do Ne
O & o O B ® O @ o O & ®
O G| =2 O G| =2 O G| =2 O G| =2
.D .D .D .D
o — 1 = — 1 = — 1 &
2 2 2 2| o
o o
Z| e L e Le Lle
(a0 (a1 (a0 (a0
o o ( 1%}
] [m] ] ]
— = = —
narrow
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D2 ~ Eb2 D2 ~E2 D#2 ~E2 Eb2 ~ F2
r r r ¥r
',l: = e > o] :'I: ) IUI. S
: | | | |
o ) L ] @
el o N e e
D &P D | P D ol @ Dyl @
D G| =2 D G| = D G| & D G| =
O = O = O = O =
(o — ! & — 1 & — ! &
2 2 2 =1
O O O
<o <o <o <o
(a0 (e [ (a0
O O O O
& & & &
E2 ~ F2 E2 ~ F#2 F2 ~Gb2 F2 ~ G2
r r ir | &r
) ——— — P L )
£ I I I I
4 | | T t
o O O O
Do | 4 N Ne Ne
O B O Wy ® O @ O & @
O C| = O G| =2 O G| = O C| =
QD ‘D QD QD
(3 — 1 & — 1 & — 1 &
2 21, 21, 21,
o
Ll e Z|e e Ll e
[0 (e [ [0
o (  J o
= = o =
narrow sharp L L
begin with standard begin with standard beglnfwlth standard begmf\_/\nth standard
fingering fingering Ingering Ingering
Fi2 ~ G2 F#2 ~ G#2 / Gb2 ~ Ab2 G2 ~ Ab2 G2 ~A2
r r l?fr L r X &r
¥ fo—= fo—te—rw—< g =
£ - I I I I
O o O O
B N S S
O & O Wy ® O Wy o O Wy ®
O G| =2 O G| =2 O G| =2 O C| =
® = o (g ® c ® =
(w3 — | & — 1 & — ! &
2 21, 21, 21,
[
Ll e <o Z|e Ll e
(a0 (a1 (a0 (a0
o o o 1]
o % & ot

begin with standard
fingering

begin with standard
fingering

begin with standard
fingering
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Gi#2 ~ A2 G#2 ~ A2 [ Ab2 ~Bb2 A2 ~ Bb2 A2 ~B2
i or L b T A
Ml h ug o (be) _ (be) ., (o)
: T 7 %P X U Vr Irl Irl
) : : ! ! !
O () o ()
N N No N
D eyl @ D ey @ D eyl @ D eyl @
O G| = O C| =2 O G| =2 O G| =
[ — ! & — 1 & — ! &
= % % =
o () o o
g ® S| e S | @ g %)
(a0 (e [ (a0
17} () O O
< < B 2
) narrow
wide begin with standard
fingering
As2 ~B2 Bb2 ~C3 B2~C3 B2 ~ C#3
& <r &r
Le (o) be (=) o (&) o (fe)
*): i | I I
4 ! | | |
o ()  J ()
<0 Ne Ne N
O Wy ® O Wy ® O Wy o O Wy ®
O G| =2 O G| =2 O G| = O O 2
c 1 = 1 = 1 =
2 2 =, g,
o %]
| g S oe <o | @
[0 (e [ [0
@) @) O O
& & & &
begin with standard
fingering
C3~Db3 C3~D3 C4#3~D3 C#3 ~D#3/Db3 ~Eb3
r
g (he) g (@) ﬂir (@) ﬁir (o) l)p_ (be)
o). i i I I I
7 ] ] ]
o o ) o
i S S S
D go D Col @ D eyl @ Syl @
O = O C| = O O = O O =
® = @ = Z = ® =
c 1 = 1 = 1 =
& = = Z
O O @) O
e e e e
(a0 (a1 (a0 (a0
o ) o o
& & & &L
begin with standard fingering o wide narrow
voice high to maintain beglnf\_/wth standard begin with standard begin with standard
upper octave Ingering fingering fingering
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D3 ~Eb3 D3~E3 D#3 ~E3 Eb3 ~F3
&r r
z (he) z () fe (=) be (o)
o). i } }
£
 J o [ 1%}
el o N N e
D G D el P D el @ D el @
QO C| 2 O @ = D C| = D @ =
OD OD OD OD
(o2 — ] & S . — 1 &
= = & &
O O O O
S| e e e Lo
(a0 (e [ (a0
o ( [ o
] [m] O ]
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beain with dard narrow wide
eglnfwlt standar begin with standard slightly wide begin with standard
ingering fingering fingering
E3~F3 E3 ~F#3 F3~Gb3 F3~G3
r
1) ir (@) . (He) o (be) o (®)
=4 o F— I I
H5 | | | |
17} () O O
Do | 4 Ne N N
O D ® O R o O R ®
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o O O O
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L narrow L sharp
beglnfwlth standard begin with standard beglnfwlth standard begin with standard
Ingering fingering Ingering fingering
F#3 ~G3 F43 ~G#3 /Gb3 ~ Ab3 G3~Ab3 G3~A3
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Gi#3~A3 G#3 ~A#3 /Ab3 ~Bb3 A3 ~Bb3 A3 ~B3
#r #r o r #r
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 J O O o
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Dyl @ D eyl @ D eyl @ D eyl @
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clumsy
begin with standard
fingering
A3 ~B3 Bb3 ~ C4 B3~C4 B3 ~ C#4
4r er tr tr
(®) lag (2) s (&) s (fe)
e
= '
O ([  J O
N Ne Ne N
QO &= S &= O G2 D=
0= 0= O~ 0=
(o S B v — 1 & — 1 &
2 2 g 2.
o () o
I g | 4 g ) g °
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O O O O
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begin with standard begin with standard begin with standard
fingering fingering fingering
C4 ~Db4 C4~D4 Ci#4 ~D4 C#4 ~D#4 / Db4 ~ Eb4
A ¥r r r r r
iz bes o ) Py IV E—: P be (D@1
s — o i e
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o @ O O
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O G| =2 O O 2 O O 2 O O =
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beain with dard difficult and clumsy narrow difficult
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Ingering fingering fingering fingering
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low E key with heel
impractical

low E key with heel
impractical

A#0 ~ C#1/Bb0 ~ Db1 B0 ~ D1 BO ~ D1 BO ~ D#1
) —] — —— —— ——
© = #% ba be = » - » - fo
ﬂ-o‘/ — A — A
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8\8 ° Ho| o 2| o 5%8 °
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([ .a .g ([ g
S % o= = S
a | e a | o
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o an
= *close pad closed by low *close pad closed by low =
poor tone D key with knee D key with knee poor tone
impractical impractical
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5 — be — ™ —] o
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e & e g | o
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) — —— = E —
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Quartertone Fingering Chart

Like other modern orchestral woodwinds, the contrabassoon was not designed to play
quartertones. While quartertone fingerings can be found—at least, outside of the lowest register—

they often suffer from a combination of tuning inaccuracy, timbral inconsistency, or technical

clumsiness.
3a-step Ya-step Ya-step 3-step Ys-step Y-step Ye-step e-step Ys-step Ys-step
lower lower higher higher lower lower lower higher higher higher
(used in multiphonic chart)

A#0 /Bd0 B:0 / Cd1 Ci1 /D1 C#1/Dd1 Di1/Ed1 D#1/Ed1 E{1/Fd1
2 : : — — —
8 S — S = o & o
° ° ° ° ° % e °
* * SO\ o4
A 3% o %0 |38 zle | 2L | o
S| e 2|9 2|9 *Cl|9 ®C|g x D ° S S|
1% | %= | _%s | 1% | _[I°= e | _|°=
2 ° 2 ) 2 ° * 2 ° 2 ° o | 2 °
Tle Tle Tle Tle Tle FE) e
° ° ° ° ° = P °
= = = & = s =
[ ]
=
*partially *partially *partially *partially *partially *partially
depresslowBb | depresslowB | depresslow C# | depresslow C | depresslow Eb poor tone depress low E
key, impractical | key, impractical | key, impractical | key, impractical | key, impractical flat key, impractical
Fi1/Gb1 Fi#1/ Gd1 Gi1/Ad1 G#1/Ad1
A ) ) ) I ) I
il O | | | | | | | |
A 1 | | | I I mgl “li
o ([ { o
Ne Ne Ne Ne
O & o O B ® O @ o O & ®
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flat flat
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Extreme Altissimo Fingering Chart

These fingerings are provided for experimentation purposes only. All are difficult, unreliable, and

highly reed-dependent.

(to any composers who have made it this

far, kindly pretend that this page is blank)

E5 F5 F#5/ Gb5 G5
s 2 fe be e
A — = = - —
D’ 4
{rs
\?\I
O o O @)
Do | o Ne Ne Ne
D & D eyl O D ol O D el @
O O 2 O G| = O @ | = O C| =
.D OD OD OD
(o0 — 1 & 1 & 1 &
2 2 2 2| o
O o O
<o Sl o S0 S| e
[0 (e [ [0
@) @) O o
= & o =
teeth on reed teeth on reed vetSyeiTcgrr:szzteecjnt teeth on reed
G#5/ Ab5 A5 A#5 /Bb5 B5 Cé6
te e 2 te be = =
A — - — - — - —
P A
frs
\%)V
O
N
O Wy o
O G| =
OD
1 &
&
(]
Lle
(a0
(]
=
teeth on reed
close to tip
very sharp
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Resultant Tone Fingering Chart

These fingerings are provided for experimentation purposes only. The resultant tone effect is
dependent upon achieving a rather precise pitch relationship between the two fundamental
tones. This may happen only at a specific voicing, at a specific dynamic, by adding or omitting keys,
or may not happen at all on a given instrument. If a resultant tone is produced, its tuning likely

cannot be altered without spoiling the effect entirely. (see appendix F for more information on multiphonics)

B0 AO G0 / AbO GO
i 7 b bd 4
": - II)
Z -
(b®) (=) =) %) (=)
o o o o
No N N Do
D eyl @ Qe @ Q oyl @ @ & ©®
O C| = O C| = LSO i B O O =
.D O. .. .’
(o — ! O — 1 & — ! O
= & e e
o o o o
Lo €, €, ®l,
() (e} [ ()
o o o o
] [ ] [ ] [ ]
— a & &
unconvincing gFFe_ct tense lax and loud
DOSlSOI\ti/l)'IAUeSstZJFl]I;OLJ;Ing passable effect good effect good effect
F#0 / G0 FO EO EO
e :
A ]
o) 5
8 hal
= b= (=) (%) (b+)
O O
<o | o D
QD @ &yl @
G| =< Q C| =
.D' .D
[ — ! &
e &
o o
¢, ® .
(a0 (a0
o o
a [ ]
& &
inconsistent inconsistent
very flat very loud
poor effect passable effect
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Multiphonic Fingering Chart (preliminary)

While woodwind multiphonics have been studied seriously for over half a century, the contrabassoon has very often
been overlooked in these efforts. Despite this, the contrabassoon has great multiphonic potential similar to bassoon

and oboe.

All of the multiphonics included in this chart are notated with their fundamentals (rounded to the nearest eighthtone),
and have been assigned a temporary reference label. Many of these fingerings can be modified slightly by adding
additional keys further down the instrument. This chart is preliminary and not exhaustive.

For a more thorough explanation of woodwind multiphonics and of the multiphonic notation used in this chart, see

appendix F.
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Appendix A - Keywork Variations

The keywork of most professional-level woodwind instruments has more or less completed the experimentation pro-

cess. Today, these instruments are both able to meet the technical demands of the vast majority of the repertoire, and

are highly standardized between manufacturers. With contrabassoon, in contrast, this refinement and standardization

process is still very much ongoing. Manufacturers and performers address the various deficiencies in contrabassoon

keywork in different, and occasionally incompatible, ways.

(This list is not exhaustive.)

Eb keys A B
) . ) o o
As the standard Eb key is unfamiliar to bassoonists and awkward to S%g o 8%9 o
use in many situations, an alternate Eb key is the most common non- < © gg < e ‘88
standard keywork addition on contrabassoons. The most common (g} o & S
. . o) o)
types of alternate Eb key are the right thumb Eb key (A) and the right = s = s
index finger Eb key (B). Less common types include the left thumb &L &
Eb key (C), left pinky Eb key (D), or the saxophone-style side Eb key C D E
(E). Each type has its advantages and disadvantages. Instruments B B B
Sg|2 3%|2 3§32
with more elaborate keywork may have multiple alternate Eb keys. « Og O.g O‘c:i
K|l o K|l o < (0o
.| ©° o) o e}
$E| o o o N
O O %’
S
(g
o)
59 Qo C# keys
o)
S8 Due to the demands placed on the left thumb, an alternate C# key is also advant-
G H ageous, though significantly less common than an alternate Eb key. The most
o o . . . .
8%8 ° 8%5 ° simple type is the alternate C# key touch (F) which allows a C# key to be used in
< ey < el combination with the upper octave key on instruments lacking the alternate up-
(S &
= | 5 =l o per octave key touch. The right middle finger C# key (G) and left pinky C# key (H)
C |- C
S| e S| Qa generally require a second C# tonehole on the front of the body joint. As with al-
o) o)
[S/aN (S8 ternate Eb keys, it is possible for an instrument to have multiple alternate C# keys.
Ab keys |
Though standard on bassoon, the right thumb Ab key (1) is much less common on contrabassoon. 8%8 8
When present, it may open the same tonehole as the standard Ab key, or have its own tonehole. <@ 38
=
o)
Sle
o)
2
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F4 keys
Though older contrabassoons may lack the front F# key, most contrabassoons have the same two F# keys found on
bassoon. However, contrabassoons have three broad types of setups regarding the F# toneholes:
1) Two F# keys open a single tonehole. On these instruments, there will be no difference in tone or intonation
between the two fingerings in either octave.
2) Two F# keys open two different toneholes that are very similar in dimensions and position. On these instruments,
there may be slight differences in tone or intonation between the two fingerings, but either fingering is likely to be
effective in either octave.
3) Two F# keys open two different toneholes that are dissimilar in dimensions, position, or both. On these instru-
ments, there are likely to be significant differences in tone and intonation between the two fingerings, and certain

octave/fingering combinations may be noticeably less effective than others.

Bb keys
While the large majority of contrabassoons have the same two Bb keys as bassoon, some instruments discard the un-
popular front Bb key, either to make room for more keys or to bring the other right hand keys closer together.

However, this key can still be rather useful if the instrument possesses a right thumb Eb key.

e/f# trill key J
The e/f# trill key (J) is another key that is standard on bassoon but often absent on contrabassoon. 8%3 %
Without it, the E2/F#2 trill is precarious at best and impossible at worst. This key requires an addi- < e %’%
tional tonehole. &lo
<lg
o)
&

K Low A key
%&g 8 Contrabassoons with a low A bell have an additional low A key (K). This key is generally positioned
= c <89 for the left pinky, below the low C# key.
——8
(g
o
L1l o
o
DDQ’

Divorced E mechanism

Standard contrabassoons have a linkage that automatically closes the pad closed by the low E key whenever the lower
octave key is used. This improves the tone, stability, and intonation of most of the middle-register notes that use the
lower octave key. However, this linkage can negatively impact G42 when played using the lower octave key. The di-
vorced E mechanism replaces this linkage with one that closes the pad closed by the low E key whenever RH3 is not
used. This retains the benefits of the traditional linkage without adversely affecting G#2, and can extend some benefits

to the lower octave as well.
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Alternate upper octave key touch L
With standard contrabassoon keywork, it is difficult to move quickly from the C# key to the upper 8%8. 8
octave key due to the intervening lower octave key. Additionally, there are notes (E3 and F3 espe- < ?8
cially) which greatly benefit from both the C# and upper octave keys in combination. The alternate g_o
upper octave key touch (L) lessens or solves, respectively, these issues. = %
&

Standard harmonic vents

A standard contrabassoon has four harmonic vents. The first is opened automatically by the half-hole mechanism. The
second and third are opened simultaneously by the lower octave key. The fourth is opened by the upper octave key.
Like all reed instruments, the placement, size, and number of these vents are an acoustic compromise. However, the
contrabassoon octave system is noticeably deficient compared to other instruments. In particular, G#2 (which falls in
the gap between the ideal ranges for the half-hole vent and lower octave vents) and C#3 through Eb3 (which fall
between the ideal ranges for the lower octave vents and upper octave vent) are generally less than satisfactory. These

deficiencies have been addressed in a few different ways, all of which remain uncommon.

M N Middle octave vent & key
8%8 g 8%8' g The middle octave key is an additional key and vent specifically for the notes C#3,
= (] =]
< © Og <R Og D3, and Eb3. When present, its touch can be found as a palm/side key for the right
< ‘o <z | o hand (M), in a variety of positions for the left thumb (N), or both.
C C
o) o)
& &
G vent & key (o) P
The G vent key is a very uncommon additional key and vent specifically for the 8%g 8 8%8 g
[ & =) =)
notes G2 and G#2. When present, its touch can be found for the left thumb (O) or <o Oa < Og
the left index finger, in a position analogous to rolling down to the bassoon’s half- &l o &l o
=S e} [« O
hole (P). = <
& &

Fast-system

The Fast-system reworks the contrabassoon’'s harmonic vents entirely. The system features six harmonic vents in con-
trast to the standard four. While the half-hole mechanism and vent remain unchanged, the other five harmonic vents
are controlled by just three octave keys (the standard lower and upper octave keys, plus the non-standard middle
octave key) through an elaborate series of linkages and mechanisms. Though Fast-system instruments generally have a
large complement of additional keywork (available on non-Fast instruments and discussed above), the Fast-system is

properly defined by this octave system.
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Contraforte

Whether the contraforte is simply a subtype of contrabassoon or a completely separate instrument is a matter open to
debate. Regardless, it is designed to fill the role of a contrabassoon and to be played by contrabassoonists. Beyond the
superficial visual differences (most noticeably the thumb keys), the most important differences between its keywork

and that of a traditional contrabassoon are:

1. low A key as standard 5. O
2. side Eb key as standard O‘|\6 O *
3. single automatic octave key 4 O®3 =
. . O] O
4. twelfth key for third-harmonic notes s
. : <)
5. fifteenth key for fourth-harmonic notes - > .
6. alternate C# key for use in combination with 4. & 5. Q ‘ O
7. optional twentieth-plus key for fifth- and sixth-harmonic notes % O
* while technically optional, contrafortes are typically provided with e/f# trill * =
and thumb Ab keys as well O
<0
)

Kronwalt-system

The Kronwalt-system is a very recent development that combines a traditional contrabassoon form factor with some
innovations borrowed from the contraforte. These include the contraforte’s twelfth key, fifteenth key, alternate C#

key, and twentieth-plus key. The system also includes a side Eb key as standard.
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Appendix B - Half-Hole Mechanism Adjustment

Since all contrabassoon toneholes are covered by pads (rather than directly by the fingers) a bassoon-style half-hole is

not possible. Instead, the contrabassoon has an automatic half-hole mechanism, a typical arrangement of which is dia-

grammed

below:

O

.

0 -

LH1

~

LH2

E is the tonehole for E2 and E3. F is the primary tonehole for
F2 and F3. H is the half-hole vent and secondary tonehole for
F2 and F3. E is closed directly by LH2, H is closed directly by
LH1, and F is closed indirectly by either LH1 or LH2. As a res-
ult, the contrabassoon’s equivalent of a half-hole is produced

automatically whenever LH2 is depressed but LH1 is not.

The significant, but unavoidable, drawback of this system is
that the amount of half-hole is fixed and cannot be shaded
for different notes. It is therefore critical that the mechanism

be well adjusted.

The most obvious setting is to adjust the mechanism so that F
is fully closed whenever the half-hole is active. This setting
works well on some contrabassoons. However, it is often be-
neficial for F to leak slightly when the half-hole is active. This
is particularly important for D4 and Eb4, which may be im-

possible otherwise.

The degree to which F leaks while the half-hole is active is
regulated by the cork at linkage Z. The cork can be sanded
thinner for more leakage, or replaced with thicker cork for
less leakage. However, if the cork is too thick, E will leak and
virtually the entire playing range will be unstable or unplay-

able.

The most sensitive notes to this adjustment are Ab2 (if played without LH1) and D4, but all half-hole notes should be

checked for intonation and reponse while adjusting this cork.

] } L)* T n # .- b-l '9 * |D I{F b‘r)
—*)—*e ;i A I —
8 | ) |§U |
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Appendix C - Water Key Extension

The contrabassoon’s water key vent (located on the tuning slide) is not positioned or sized for musical purposes.
However, on at least some instruments it is—by pure coincidence—well-suited to serve as a harmonic vent that can im-

prove the reliability of some otherwise troublesome notes:

PUES

w@@;kb

However, the water key touch is not designed to be easily accessible while playing, making it difficult to use in many

situations. For this reason, | have soldered a key extension onto my water key, allowing it to be used easily by either

RH2 or RH3.

RH2 =
front Bb key——1 r—— )
) —-water key

|
_ \ extension
N
\
N
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Appendix D - Low A Extension

A lightweight, inexpensive, and effective conical low A extension can be made using a 3-inch cardboard mailing tube.
Before beginning construction, it is helpful to have enough material for at least two extensions so that the first can

serve as a trial to establish dimensions.

Construction is straightforward:

Cut to length. If this is first extension for this par-
ticular instrument, cut long so it can be shortened
for tuning. On my instrument, a length of 425 mm

results in an in-tune AO.

Cut a long triangular wedge out of the tube

lengthwise. The width of the removed wedge
should be such that this end will fit in the bell
comfortably and securely. A wedge approximately
19 mm wide results in an outside diameter of 73

mm, which is a good fit for my instrument.

Close the seam using duct tape. Wrap in matte

black electrical tape for appearance, if desired.
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Appendix E - Lower Extensions

Earlier revisions of this chart detailed a method to make extensions below A0 using mailing tubes and PVC fittings. |
have come to question the wisdom of extensions made in this manner due to the stresses they can place on the
instrument if not handled carefully. Furthermore, it is my hope that soon the subcontrabassoon will be able to play in
this range with much greater control and flexibility than could ever be achieved with a collection of giant

contrabassoon extensions.

If an extension below A0 is needed, | believe that 3D-printing offers a much more elegant and less dangerous solution.
3D-printed extensions can be a fraction of the weight, and can be designed to mount securely to the instrument rather

than relying upon a friction fit in the bell. Illustrated below are some of the 3D-printed extensions | have tried:

C D F G H
[y
A E
=
—
—
Overall Length | Bore ID Start | Bore ID End |Tonehole Position| Tonehole ID
A | Replacement low Bb bell 190 mm 59.6 mm 127 mm - -
B | Keyed low A bell 440 mm 58.2 mm 63.1 mm 90 mm 39 mm
C | BellforB 149 mm 63.1 mm 139 mm
D | Low Ab extension for B 439 mm 63.17mm 145 mm - -
90 mm
E | Keyed low G bell 1118 mm 58.2 mm 70.0 mm 405 mm 39 mm
737 mm
F | BellforE 167 mm 70.0 mm 75.6 mm - -
G | Low F# extension for E 540 mm 70.0 mm 154 mm - -
H | Low F extension for E 995 mm 70.0 mm 80.4 mm - -
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Appendix F — Multiphonics In-Depth

Multiphonic Foundations

Multiphonics® mystify many performers and composers, and much of the available literature does little to change that.
But at its core, a multiphonic is simply a sound that results when a woodwind produces two (or, theoretically, more?)
fundamental tones simultaneously. In that regard, it is similar to a two-note chord. However, a multiphonic differs

from a chord (or at least from a musically useful chord) in two critical aspects:

1) In a chord, the performer can rely upon precise intonation of each chord member.
This is accomplished either by tuning each chord member in advance (e.g. piano), by
having each chord member be able to be tuned individually by the performer (e.g. a
violin double-stop), or by having two different performers each responsible for one
chord member (e.g. a contrabassoon duet). But in a multiphonic, the two fundamental
tones are produced by a single air-column controlled by a single performer. A
fingering, voicing, embouchure, or airstream change that alters the intonation of one
fundamental also affects the other. But this coupling is not equal or linear; a small
adjustment to one fundamental may affect the other trivially or greatly, depending on
the idiosyncrasies of the instrument. Chords rely upon achieving a precise pitch
relationship between two notes, but in a multiphonic a desired precise pitch

relationship is often impossible.

2) In a chord, difference tones and summation tones (collectively, combination tones)

are a rather minor part of the sound. Combination tones may cause a chord to be
heard to “beat” if the chord members are out of tune or “ring” if they are well in tune,
but are not strong enough to be perceived separately. But in a multiphonic, the two
fundamentals being produced simultaneously in a single air-column creates much
stronger combination tones; strong enough to be perceived as separate components
of the sound. In fact, in many multiphonics the single most prominent component of

the sound is one of these combination tones.

Adding the above two points together, one has a sound where the precise relationship between its fundamental tones
create a complex and unintuitive array of strong combination tones that often have no clear relationship to the
fundamentals or to one another, but also where that precise relationship is beyond the player's direct control. This
gives multiphonics a unique sound but also introduces no small degree of chaos; performers and composers who wish

to use these sounds should embrace both.

" Throughout this appendix, “multiphonic” will be used as a shorthand for “woodwind multiphonic.” Other instruments use the term “multiphonic” to
refer to different techniques, but this section is only concerned with woodwind usage.

2 |F multiphonics with three or more fundamentals actually exist in practice, | have yet to find clear evidence of one.
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°
Dz | 4
As an example, this Ffingering Sele o
' | *= ..which has fundamental 1&‘
produces an easy multiphonic on g|e tones of E2 and C4. él -
my setup, = % 83Hz 263 Hz
DBIQ
N | @
. . Le)
8%8 ; ..while C4 is produced as a sharp 3 g L
) 9 °
E2 is produced by the open LH2 <= © 'g fourth partial of B1 with the open ——€
R — =
°
tonehole, gl e LH2 functioning as a vent. <l o
[u]
EO,Q% L
Above the E2 fundamental, there is a conventional harmonic series: E3, B3, E4, G#4, etc...
o
- S S S S S —
hdl O y AW N 5 1= B eee
Z [ an - o - Y
ANIV o P - B
g ° i

©
83 Hz 166 Hz 249 Hz 332 Hz 415 Hz 498 Hz 581 Hz 664 Hz
(83x2) (83x3) (83x4) (83x5) (83x6) (83x7) (83x8)

Likewise above the C4 fundamental: C5, G5, C6, E6, etc...

W= = = = = = — — — — — — ———— - —
° Q; & 5 >
- = be -

o
| Xo

P

©
263Hz  526Hz  789Hz  1052Hz  1315Hz  1578Hz  1841Hz 2104 Hz
(263x2) (263x3) (263 x4) (263x5) (263x6) (263x7) (263x8)

With just the fFundamentals and harmonics, the resulting sound would be the same as if two contrabassoonists played
E2 and C4 as a chord. The sound takes on its unmistakable multiphonic character when the combination tones are

considered.

The summation tones can be found by simple addition of the frequencies of the fundamentals with each other, or of
one fundamental with a harmonic of another, or of a harmonic of one fundamental with a harmonic of another

fundamental. A small sample of possible summation tones is illustrated here:

- = 9 + . o = A +
&) : p 4 |
7 'C’“u 'ﬁa—i 1, i Cmv u':l
r=Y oJ v °J
83Hz + 263Hz = 346Hz 166 Hz + 263Hz = 429Hz
(83x2) cos
9 o + o 9 () ht
rax o | | 0 |~ B | |
7" 7S F— 1 )‘ - f—" - 1
ANIV4 | | ANIV4 | |
o PY) [I)
83Hz + 526Hz = 609 Hz 166 Hz 4+ 526Hz = 692Hz

(263x2) (83x2) (263x2)
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The difference tones can be found similarly through subtraction3; one fundamental from another, one fundamental
from a harmonic of another, a harmonic of one fundamental from another fundamental, or a harmonic of one

fundamental from a harmonic of another fundamental:

© L= o - —_
rax) L2y | 0 |
) ] )= . |
| | " | |
e 1
83Hz — 263Hz = 180Hz 166 Hz — 263 Hz = 97 Hz
83x2) ces
o) o — o o) o —
9. ﬁ | | E,- p” A | |
ANV _::I ANV %.—i
© ) o) i
83Hz — 526Hz = 443 Hz 166 Hz — 526Hz = 360Hz
(263 x2) (83x2) (263 x2)

Added together, one gets a diverse collection of possible tones that may look haphazard and random, but which can
be ascertained using only the frequencies of the two fundamental pitches. On some multiphonics, only a few of these

are salient; on others, dozens are:

o
— o — o 0 o
o):  E—n y .
4 I [ fan
I ANIV4 o
o 17 J ©
Multiphonic Notation q =
Early efforts at multiphonic notation threw all of the fundamentals, . 4 11
harmonics, summation tones, and difference tones into one big pile, picked E i
e
out the loudest tones, and came up with a notation similar to this: 8 1

Even if a fingering were provided—one would hope so—the chord itself would be of no help whatsoever for a
performer attempting to produce the sound. Any information that could be useful is obscured by and indistinguishable

from information that is not.

Some composers, realizing this, took the opposite approach and developed —== 5
V.4 =
8

a variety of tablature notations:
(-LH2)

These notations indicated exactly which keys to depress (unless the fingering became too complicated), but gave the
performer no hint of what sound they should expect. If a fingering did not work the performer had no information
with which to find an alternate solution. The performer also had no way to verify whether the sound they were

producing was the sound the composer intended.

3 |tis only the magnitude of the difference that matters in this case; any negative sign should be gleefully ignored.
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Thankfully, some of the more recent multiphonic research and
compositions limit the notation to only the information that is
most useful to the performer; the two fundamentals and the
fingering. | believe this is the most practical solution.
Performers have everything they need to perform the sound,
including information to make a substitution if necessary,

without any extra clutter.

To this, | add a vertical wavy line. This serves three goals. Firstly,
to stand in visually for the unwritten combination tones.
Secondly, to gently remind composers that despite looking
superficially like a chord, the resulting sound will be quite
different. And lastly, to assure performers and conductors that
the composer did indeed intend a multiphonic, rather than a

divisi for multiple players.

Q

000,

DN | 099

Yy

| believe that notating one or more combination tones does more harm than good:

QDDOQO. | elo @

believe it is helpful to indicate this tone (the resultant tone).

1) The primary purpose of music notation is to provide relevant and concise information to the performer,

not to document every perceivable nuance of the sound.

2) These tones arise automatically when the indicated fundamentals are produced, not through any extra

effort of the performer.

3) These tones are very sensitive to the exact tuning of the fundamentals, which cannot be tuned fully
independently. A 10¢ deviation in one of the fundamentals (which can easily be found between different
instrument makes, reeds, and performers, especially when using non-standard fingerings) can produce a 25¢—
50¢ deviation in some of the difference tones, more than enough to render a microtonal accidental incorrect

and create confusion.

4) The relative strength of these tones, and therefore which of of the multitude of tones would be notated
and which would be ignored, is a product of the exact timbre of the harmonic series of the fundamentals. The
fourth-most prominent component of a multiphonic on one instrument may be only the sixth-most

prominent on another. This is beyond the scope of our notation system to represent.

The one exception | would make is when the two fundamentals are

intended to create a harmonic relationship. The causes all of the ?;
components of the multiphonic to work together to simulate a harmonic ey 1 ]
series based upon one of the lower difference tones. In this situation, | do g |
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Multiphonic Analysis and Categorization

The downside of this notation is that determining which components of a multiphonic are fundamentals, and which
are combination tones, is not always straightforward. Even with a recording and a known fingering, there is sometimes
ambiguity. This is particularly true on fingerings where an octave vent or the half-hole vent is open. On such fingerings,
there is often a strong tone between B1 and F2 which could be either a fundamental with the vent acting as a leak, or a
difference tone between middle-register and upper-register fundamentals. With the multiphonics on pages 32-35,
when | was unable to determine whether this tone was a fundamental or difference tone using spectral analysis, |

defaulted to whichever interpretation more closely matched the fingering.

The multiphonics on pages 32-35 were sorted and temporarily labeled according to my interpretation of how the
fundamentals were produced. As examples:

B001 through B007 are most likely produced by the first partial of E2 and the fourth partial of C2,

008 through 3014 by the first partial of E2 and the fourth partial of B1,

021 through 3025 by the first partial of Eb2 and the fourth partial of B1,

107 through 110 by the second and third partials of Bb1,

3154 and 3155 by the third partial of C#1 and the sixth partial of BbO.

However, there is even more ambiguity here and this particular sorting and labeling should be viewed as preliminary
and subject to further study. Labels that were skipped (for example, 004) were used for multiphonics which were not
acoustically distinctive from another multiphonic with an easier fingering, and for resultant tones which were listed

separately on page 31.

Multiphonic Recordings

Recordings of all of the multiphonics included on pages 32-35 and the resultant tones from page 31 can be found at
subcontrabassoon.com/contrabassoon_multiphonics. When transcribing the notation of these multiphonics, |
averaged the intonation across several samples; the specific recordings included at the link above may not match the

averaged transcription precisely.


http://www.subcontrabassoon.com/contrabassoon_multiphonics
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