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Appendix A

Referential Scores of Melodles
l. Empty Bed Blues

Words and music by J. C. Johnson, copyright holder J. C.
Johnson, address c/o ASCAP, 575 Madison Ave., New York 23, N.Y.
The ASCAP Biographical Dictionary listg twenty-six songs and
two musical shows by J. C. Johnson. Leonard Bernstein used
"Empty Bed Blues" as an example of blue intonation in an

Omnibus program on jazz, issued on records as What is Jazz?,
Columbia album CL 919.

The recording accompanying this report uses two excerpts
from the Bernetein album; first, blue-intonation, for which
Bernestein chose a clascig Bessie Smith recording of "Empty Bed
Blues," and second, for contrast, a 'straight' version sung by
an operatic soprano. - '

Thesge are followed by "Empty Bed Blues" on the referential
organ, in a referential pattern selected by Paul C. Boomsliter,
taken from the Bessie Smith recording. The following pages
show the tuning of this pattern, comparing it with classical
just tuning and tempered tuning. :

The form used in this appendix shows the notes as they
appear on the referential keyboard in the levels above the
staff. These are numbered upward from 1 through 6, as the
keyboard is arranged in levels upward. The characteristic
linkage is shown on the form between levels 1 and 2-—in this
case it is "5/4 Blue." It is understood that all linkages
except the first are by 3/2, that is, that 3/3 of each
keyboard becomes 1/1, the reference, for the keyboard above.

The squares above the staff show the ratio and level for
each note. Thus the first note, Sol, is 3/2 on the first level;
it stands in this ratio to the reference of the first level.

It is also 8/5 on level 2 and 8/5 on level 3, standing in those
ratios to the second and third blue reference notes. '

Tunings for referential, classical and tempered patterns
are shown below the staff, with the note names and cent values.
Thus the second note has the name Du in referential notation.
It is related by the ratio 7/5 to the fourth blue reference.

In referential tuning the cent value is 1172.7, so this is a
low Do, flatter by 27.3 cents than Do. (The octave contains
11200 cents, and Do, the base is both zero and 1200). Du stands
in the ratio 63/32 to the Do below it.

Farther down, the form shows that this would be Do, &t
zero cents in classical tuning, and in tempered tuning Do again,.
at zero centse. '
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: Empty Bed Blues —- 1
Referential
Keyboard
Level
6
5
4 7/5 | 7/5 5/5
3 8/5 8/5 4/3 7/5 3/3
2 8/5
...5/4
Blue
1 3/2
\ -
Ry | :
~ 4s } 7 & ,p > N T
BV U S S N ’ ~f v
J
I woke up this morn-{ in!? with an
Ref. Sol Du n Ley Sol ki Faw i
Centa 702.0 L172.7 905.9 386.3 | 470.8 | 590.2
Abs. | 3/2 |83/32 27/16 5/4 |21/16 |45/32
Ratio . _
Classl. Sol | Do La Sol . j Mi Fa fi
Cents 702.0 0 884,4 386.3 |498.0 1590.2
Abs. | 3/2 1/1 5/3 5/4 4/3 145/33
Ratio _
Tempd G c A G E F F#
Cents 700 0 900 700 400 500 600
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Referential
Keyboard
Level
B8
5
4
3 &/5 8/5 7/5 8/5 4/3 8/5 8/5 7/5
g
5/4
flue
/) -
1/ ,
Ay p 7 1 - -+ 4 -
1y - - s | > ” ! ¥
) | v - 8
aw- ful ach- in? head. Woke | up this
Ref. Sol " Faw Re Mi Sol " Faw
Cents 702.0 470.8 | 203.9 386.3
Abs. | 3/2 21/16 | 9/8 | 5/4
Ratio :
Class éol Fa ‘Re Ni  Sol n Fa
Cents| 702.0 498.0 | 203.9 | 386.3
Abs. | 3/2 4/3 | 9/8 5/4
Ratio
TempP.! G F D E G F
Cents! 700 500 ; 200 400




.Empty Bed Blues - 3

Referential
Keyboard
Level
5]
5
4 5/3 7/5 7/5 7/5 5/3 7/8
3 8/s | 7/5
2
5/4
Blue
1
Ja)
J,I
’ —
v s N s 5 nd ¢ | \
J e - - - g —wl
morn—~| int with an av— | ful ach- in?
Ref ¢ rah Du " " Sol Faw rah Du
Cents|374.6 | 1172.7 702.0| 470.8
Abs. |75/64 | 63/32 3/2 | 21/16
Ratio ‘
Clase{ ri Do - 8ol Fa ri - Do
Cents| 315.6| O 702.0 4 488.0
Abs. ’ _
Ratio| 8/5 1/1 3/2 4/3
Temp. ! Di C G F D# c
Centsi 300 0 700 | 500 300 | 0




- Empty Bed Blues - 4

Referential

Keyboard

Level

8

5

4 7/5 4/3 4/3 6/5

3 - 8/5 8/5 8/5..| 8/5

2

5/4

Blue

1
A .
l/ N n N
th ‘ P 1 ;J o N I N N
(o — > e o &
0 - | -

heed.| Ly new man had left | me just

Ref. | Du Sol ™ n Sol | Lay Sol n

Cents 1172.7 703.0| 108843 805.9

Ratio; 82/33 3/2 |15/8 a7/16

Classh Do | S0l | Ti sol | La sol

Centsl O 702.0 | 1088.3 | 884.4

Abs. ! 1/1 | 3/2 |15/8 5/3

Ratio

Temp. (O G B G A G

Cents O 700 1| 1100 700 900 700
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Referential
Keyboard
Level
6
5
4
3 8/5 | 8/5 | 8/5 8/s | e/s |
2 6/5
5/4 ,
Blue
1 3/a | 4/3 | /6 | 1/1
/
X ) ; F t + —p
\l\} l‘fJ L -‘d’ - ,‘] dl — i 4
J , e He e
a TOOM and an e— emp— ty bed.
Ref, Sol " " " Sol Fa rie Do
Cents|702.0 1496.0[266.9 | O
Abs, | z/3 a/3 | 76 |11
Ratio / / / /
Class) Sol Sol Fa | ri Do
Centsi702.0 49E.0: 315.6 0
Abs. | 3/2 473 8/5 | 1/1
Ratio :
‘Temp.| G G F D# c
Cente; 700 500 300 0
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2. If I Didn't Care

. Words and music by Jack Lawrence; Copyright 1938 by
Chappell & Co., Inc., New York, N.Y. _

Jack lawrence compositions include: "Play, Fiddle, Play";
"In an Eighteenth Century Drawing Room"; "Sunrise Serenade";
"Sleepy Lagoon"; "With the Wind and the Rain in Your Hair";
- “All or Nothing at All"; "Johnson Rag"; "Symphony"; "Tenderly";
‘"Linda," and others. ' '

nif I pDidn't Care" is the theme song of the famous Ink
Spots quartet. The referential pattern on the following pages
was selected on the referential organ by Joseph Boatner, |
arranger for the Ink Spots, and base singer of the quartet for
the past sixteen years. Mr. Boatner is active as a professional
arranger in addition to arranging for his own group.

The concluding four lines of the refrain are used in the
recording and the following pagese. Mr. Boatner was both
careful and positive in his selections. For example, this
passage opens with an apparent repetition of a phrase, so far
as the classical or tempered notation is concerned. Mr. Boatner
did not repeat; for the first he chose rah Mi Su Tay lay, and
for the second rah May Sol Ti Lay. We asked him to recheck
this, and he held to it.

We asked if he had been conscious of such distinctions
before, and he said he had not. As we were driving him back
to his hotel he remarked, "It is very strange that you can do
these things all your life and not know what you are doing
until you come in contact with a piece of apparatus like this."
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Referential
Keyboard
Level
6
5 ~7/5 | 9/5 | 8/5
4 5/3 9/5
3 5/4 4/3
5
5/4
Blue
1
H- y p »
l? A .J el L 1 A
L Lo d o N | o
! ’ D e -
If I did- ntt ~care Would it
Ref. | rah Nl su Tay | Lay rah Nay
Cents | 274.6 | 386.3 | 674.7 | 1109.8 905.9 407.8
Abs. | 75/64| 5/4 [189/128 37/16 81/84
Ratio | « 243/128 |
Classd ri | 1i | sol | T | 1a ri | oLt
Cents | 315.6 | 386.3 | 702.0 | 1088.3 8e4.4 386,3
aos. | 8/5 | s/4 | 3/2 | 15/8| 5/3 5/4
Ratio ‘ '
 Temp. D# E G | B A D# E
Cents ! 300 | 400 700 ! 1100 | €00 | 300 | 400




If I Didn't GCare — 2 | 51
Referential - :
Keyboard
Level.
6.
5
4 9/8 | 6/5
3 | 8/s 1/1 9/5 8/5 |.1/1
2
5/4
Blue
1
s
B! ; l : i
‘ 1 N »
». Y o o« o ] 7 |
- W - - >
ks <= '
be the | same Would | my | ev- 'ry
Ref, | Sol T Lay | sum Lay Do Mi
Cents |702.0 [1086.3 | 205.9 794.1 0 |386.3
Abs. | 3/3 15/8 | 27/16 . 1405/258 1/1 5/4
Ravio o i . ,
Classd Sol T4  Lé‘ sen | La Do Mi
Cents |703.0 |1088.3 | 884.4 813.7| 0 386.3
Abz. | 3/2 15/8 5/3 ‘ e/5 1/1 5/4
evio
Tzmp. G B A 16 | A c E
‘Cents| 700 | 1100 | 900 800 - | 300 | .0 400
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Referential
Keyboarad
Level
6
5
4
3
2 9/5 4/3 8/5 |1/1 9/5 4/3 8/5 1/1
5/4 | ' -
Blue
1
o ’ o e '
i H | |
R e e e S [t S B SO
prayer be- giﬁ and end with just your
Ref. | Re La Do i Re La Do M4
Cents|203.9 | 884.4| 0 | 386.3
Abs. | 9/8 5/3 | 11 | s5/4
Ratio!| - :
Class| Re La | Do M4 Re | lLa Io Mi
Crntsi203.9 | 884.4| O 385.3 o
o Als., | 9/8 5/3 1/1 5/4
Raktio
Temps D A C E D A C E-
Centsi 200 800 0 400 | 200 | 900 0 400
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Referential
Keyboard
Level
8
5 8/5 | 5/4 6/5
4 8/5 8/5 | 5/3
3
2 9/5
5/4
Blue
1
/ AN
] .\‘ 5 f‘
d N - 7 S S o " o oY P ! F .
=
v ‘
name And would I be sure that
Ref. Re Re Re rah May Fu May
Cents] 203.9 274.8 |407.8 | 478.5
Abs. | 9/8 75/64 |Bl/64 B75/513|
Ratip ,
Classl. Re " Re Re | ri Ni Fa Mi
Centg 203.9 o 315.6 |386.3 | 498.0
Abs. | 9/8 ! 8/5 | 5/¢ | 4/3
Ratio
Temp., D D D | D# E F E
Cents 200 200 | 200 1300 | 400 | 500 | 400




If I pidn't Care - 5

Referential
Keyboard
Level
6
5 6/5
4 8/s | 8/5
3 1/1 | 4/3 | 11
3 8/5
1
5/4
- Blue
) o " e 4
. { [ d ? . e~
\ 1 4 1 1 T
?j this is love be- yond conm- | pare
Ref. | May Re " Do Ti i Ti
Cents|407.8 |203.9 0 {1088.3| 386.3]
Abs. | 81/64| 9/8 1/1 | 15/8 | 5/4
Ratio ' -
Cless} Xi Re Do Ti Mi Ti
Cents|386.3 |203.9 0 |1088.3| 386.3
Avs. | B5/4 9/8 1/1 | 15/8 5/4
Ratio| . T
Temp.| E D c | B E | .B
Cents| 400 | 200 0 | 1100 | 400 | 1100
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Referential
Keyboard
Level
6
5
4;
3
2 8/5 8/5 | 3/2 | 7/5 | 4/3 | 5/4 | 4/3. |8/5
1
" 4 ¢ ) T \ <
Y v « Ir T4 i (;‘; ‘}t‘ft.é,\ “‘ . 1'/
J
Would all this be true If I dig-
Ref{ Do Do Ti lie La si La Do
Cents| O 1088.3 968.8 | 88444 | 772.6
Ave., | 1/1 15/8 7/4 | 5/3 35/186
Ratio L _ |
Classq = Do Do | T4 |11 | la ‘sen | La | Do
Cents| O 1088.3 | 1017.8 884.4 | 813.7 |
Avs. | 1/1 15/8 9/5 | 5/3 8/5
Ratio |
Temp. | ©C c B At A Grr A c
Cents| .0 1100 | 1000 | 200 800




If I pDidn't Care — 7

Referential
Keyboard
Level
6
5
4
'3
3 1/1 | ¢/5 | 1A
1 5/4 | 1/1
£
-7 Z T’; £ -
T , ' ! =
%y
, n't care for you
Ref. | 1 | me ¥i Lo
Cents | 385.3 |203.9 0
Abs. |5/4 |9/8 1/1
Ratlo. s ,
Class.| ¥1 | Re | ¥i | Do
Cente | 386.3 | 203.9] 0
Abs. |5/4 9/8 1/1
Ratio
Temp. E D E C
Cents | 400 200 400 0
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3. Serenata Notturna--Mogzart

The recorded example is the opening of Mozart's "Serenata
Notturna" K 339. The linkage is major. The referential
. tuning was selected by Edgar Curtis, music director of the
-Albany Symphony Orchestra and head of the Music Department at
Union College, Schenectady, New York.

After listening to the complete demonstration tape
accompanying this report, Edgar Curtis remarked that a few
notes, including some in his own selections, strike him as not
precisely right, but perhaps only the nearest available on the
present keyboard. He adds that this means only that the search .
for new notes and organization should be continued; it does not
suggest a return to classical or tempered tunings, because
-those sound clearly wrong.




| Mozart - 1 38
Referential :
Keyboard
__Level '
6
5
4
3 9/8 9/8
3 4/3 4/3 9/8
3/2
Major '
1 11 1 i i
/...0
[ )

i IS TTRET TR X A il K
by % iy I R R i - * o i
Ref. | Do L " " May Do May Do

Cents| 0 407.8

Abs. | 1/1 81/64

Ratio

Class| Do Nt Do M1 Do
Cents 0 38643

Abs. | 1/1 5/4

Ratio ‘ ‘

Temp. C E C E C
Cente! O 400




Mozart - 3 39
Referential ' ‘ . ’
Keyboard : '
Level
6
5
4 $/5 8/5 9/5 8/6 | 3/2 4/3 8/5
3
2
3/2
Major
1
iw) ] s (3
AN » ) o 'F. Gj& P N
¢ -+
Ref, Say Fay Say Fay May Re Day
Cents|723.5 | 519.5 - |407.8 |203.9 | 21.5
Abs. 243/160| 27/20 o g1/64 | 9/8 | 81/80
Ratio - . ’ y
Class Sol ’ - Fa -801- | Fa o Mi Re Do
Cents, 702.0; 498.0 - 1386.3 [203.9 0
Abs. | 3/2 4/3 5/4 9/8 1/1
Ratio ‘




‘ Mozart - 3
Referential

Keyboard

Level

6

4 8/5 | 9/5 | 8/5 | 3/2 | 4/3 | 6/5 | 6/5 | 8/5 i 3/3

3/2

Major

b 2
%

l‘

(AN
LAY
<

Ref. | Fay | Say | Fay | May | Re Day | Day | say | May

Cents|519.5,723.5] ’ 407.8/203.9131.5

Abs. |27/20 81/64| 9/8 |81/80
Ratio 43/16Q. ¢

DS

Class{ Fa 1 | Fa | i | Re | Do- | Do | Sol | wi

Cents 498.0 {702.01 . 1386.3!203.9| 0

Abs. | 4/3 | 3/2 1 5/4 | 9/8 1 1/1

Ratio | '

Temp.| F G | F E D 0 c G E

Cents 500 700 - 1400, 200 0
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‘ Mozart -~ 4
Referential
Keyboard
Level
6
5
4 1/1 | 8/5 4/3 3/8 | 8/5
3 4/3
- 3 1/1 5/4
3/3
Major
1/1
I
g p [N h ol
5 < K N K A =
LV L N N 4 o 'S i
J , | B
Ref. Lay Fay Re | May ! Fay | sol Ti Do
Cente| 905.9| 519.5| 202.9 | 407.8 | 702.0 | 1088.3 0O
avbs. | 37/16| 27/20| 9/8 |81/64 3/2 |15/8 |1/1
Ratio : : : . :
Class¢ Lla Fa Re |- Mi “Fa Sol Ti Do
Cents | 884.4 | 498.0 | 203.9 | 386,3. 702.0 | 1088.3 O
Abs. ‘| 5/3 4/3 g/8 5/4 3/2 {15/8 |1/1
Ratio
Temp. | A F D E F G B | ¢
Cents | 900 500 200 400 700 ! 1100 0
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4, Hungarian Peasant Song
Minor linkage. This is No. 6 of Bela Bartok's Fifteen

Hungarian Peasant Songs, copyright Boosey and Hawks. Tuning
selected by Edgar Curtis. :

For the closing note, lkr. Curtis chose Day, which 1s not
the tonic, before the repeat, and Do for the final close.
His comment: "Thie is a theme for variations. It keepsto Day
when the singer will continue, using Do only for ending or
changing to another set of variations.”
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Referential ' .
Keyboard : -

Level '
& {
5
4 1/1
5 5/3 5/3 5/3
2 5/4
6/5
Minor
1 "1/1 1/1 3/2
A /
I/ 7
X ! N N .
Kz " Py ) - 7 s
AUV I~ It e u ¢ z

J 1 <+ 13\ 7
Ref. Do f Sol " Sol Fay
Cents| 0O 702.0 519.5
Abs. | 1/1 I 27/ 20
Ratio; .-

Classi Do ‘Sol Sol Fa
Cents| 0 702.0 498.0
Abs. 11/1 3/2 4/3
Ratio

Temp.; C C G G G F
Cents 6] 700 500
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. ' , Bartok - 2
: : Referential o
* Keyboard
. Level
8
9/8 6/5 4/3 1/1 | 1 11
4/3
N ™ L |
P T+ ] Xe | N N
M H" ) & A (.4 \
1 2 3 4 5 8 7 H
Say son S 11 Fay .Fay Ti
723.5 [835.2 | 1017.§ 519.5 | 31s.8
43/160 [81/50 | 9/5 | 37/20 | | 6/5
Sol fséh5 C1i Fa ' | Fa ri
702.0 |813.7 |1017.6 |498.0 315.6
3/2 | 8/5 /5 | 4/3 6/5
G G# A F F D#
700 800 | 1000 | 500 | - 300
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) Bartok - 3
Referential . ‘
. Keyboard
Level
6
5
; 4 | 9/8 | 1/1
‘ 3 4/3 |43 5/4 | 9/8
2
6/5!
Minor
1
() ; P
Y N . ] : PN K
14*Y |2 3 g * 5 8 " |7 -
Ref. - ri. Say | Fay .| ri Re Day
Cents| 202.9723.5 |519.5 | 203.9 [21.5
Abs. | 6/5 843/160127/20 | o/8 |81/80
Ratio| . % R :
Classh ri | So1 | Fa ri Re Do
Cents| 203.9| 702.0/498.0 | 203.9 | ©
Abs. | 6/5 | 3/2 | 4/3 ‘ 9/8 | 1/1
Ratio ’
Temp.! D# G F | D# D | ¢
"~ Cents; 300 700 500 v 200 0]
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. Bartok - 4
Referential '
Keyboard
Level
6
5
4
3 5/4 | 4/3 | 3/2 | 9/8 5/4 | 9/8
2
8/5
Minor
1 .
7
4
% b i et : o o
d * e <k 4
Ref. ~ Re ri -Fay Day Re - Day
Abs, - S
Ratio | 9/8 6/5 | 27/20 |81/80
Clags. Re - ri  Fa Lo Re Do
Cents | 203.9 | 315.8 498.0 | 0
abs. | 9/8 6/5 | 4/3 |1/1
Retio
Temp., D D# F C D C
Cents i 200 300 500 0
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' Bartok - b
Referential
Keyboard
Level
- 6
5
4 .
3 . 9/8 - 9/8 5/4
2 _
8/5
linor- S
1 _ /8 {1/1
y 1 INEL \
1
. > -
,iﬁ;*mmwmmm f - P f :
1 % |3 +#,/i1 * 3 v i3 4 56 7
Ref. | .Lay | Day Re Do
Cents | 21.5 | - 203.9{ 0
Abs. |81/80 1 9/8 |1/1
Ratio | ..} g o
Class.| Do | Re Do
Cents 0 A 203.9 0
Abslo ' '
Ratio |1/1 e/8 1/1
Temp. C D c
. Cents 0 200 o]




