
av lk
t,tulnn
$jlnx
qi lqv

r.h*
L5 /6+

v*
xyifi 

,{.g
-r l'{'}
Y

qq
*f d.

** tfl
e,! r.{l
m

c'.t

*5 tf!

f;{ r-
ffi 

('.{

<
3 p*

t".r *

T
'.-.S

€ 
sl 

.J:
t- 

'/ 
\)'

'--* 
O

<
<

\c,-
-" N

-,
t-.\ 

\ 
*

rrs\ 
\ 

'
il \ 

\ =
qt"'i

\\\.-q'i,l t
il) igs

\*-'/
1fiA

) 
{"d

\*-=
.' 

\
[] s;
-/

^ 
f

' 
fq"l **i 

rk
\1-i 

$
-+

 
(-s *r1
\\ 

-?
\_'j 

P

{<
, "d-V

 \
/17+

v
r-, 

I 
r

*P
i / 

*
T

'.A
t,J

/ 
\..-- 

,rt)

Y
\ 

\$

ff*s*
\. 

F
\

aq

b(
A(v

$,i

\* 
--r

q<
$\

'-" N
-,

\ t".\ 
\

$rs 
\ 

!

1\\=
\ \*+

r*l

ql'il) e
r 6A

)
, 

ts_,J

G
$

) $lr''
/ 

\_:4
r+

 
(j

/ , {-\t-
Jtr
:'.f^:,;

Gr{)d)
-cl
$'Fcl 

J-
-l 

\-s\

_\o
q\c,-

R
/

s$r
i.\ 

\
t \ =

rt*.
\sr*rG

?
q_:

N
a]

oa-llr

J 
lllr

t"l * 
"\

e-j

- 
(-$':
\:r:

? -- g$ 
'

-i t'" \
or-\ \ \*'
\ \\ril)

|:-^r

6+
 rn) (N

'
\----l 

\i

#*1,t"r
tlt,*
o"'' I /

h:-$.{".
fo {\, \
o \o'\

S
rn$

Q
q<

t'\ *.-
'\ 

tt
- t't ts
$'o 

\

\'q}-il)

;\g--,/ \
rfrlr
9€-+

+
II /"
-A

- 
I

. rcv \"
*\.tr o
T

rq,\
o trr'

s,,\

it\

$,i

r 
,'"-'**

i3-v]6r
i€

* qt"
a -- t'l
::-R

*
s-, \
r\ 

\

\\r-r
€s
Y

-q
\-d s*l

/ /,-f
tlt

"sd(
,u "\t
- rV

,tr-'
to.t\

C
I

I

,./
\st'"! 

:
\.] 

(

ef
G

.

{--(
.;s\\
\\\\ 

\-H
q{€- rt-t
*{-..d*

r\=

t'I 
/

.t).4 .
trt\ r{
rytutf

slfi1i;P

irdl
-*l
"-l 

{

NrIT

/IIs-I\\\.\
\\(}"!

qi
iIlI!IIItIl

di:
-:c{-

Y
?

_ct=
-

\l;a.'uulriqJ.s.
0$o$-g-*-rst

B
-Gtu

=
*

nidtt

dir
tll

I't iU

;_0itt

sirll..1i'

Itr!'l
t,-)
qJ!*r50
aI(}*

-!:)fa-));cv'*:
agL

{,1.Jft
_s(Ja*i
1'r rl
Y

.,

sl(5o
91ll

_gl

*t
Y$v*'a{d-,4Jt
l-r

IA
J

du$)

1t /?t

10161

ffi t./**n

ffdllt{"1
r{ t{

$'Fcl 
J-

-l 
\-s\

\ta\
g-

<
 

\cl
R

/

'.s),
.1, 

\
s\ 

\

\ 
\=

€

,S
-r*

i(f

"/S
,3 

ur{:
T

 
jq

\oo 
m

 
sc,dl

(.t t\ 
e-r c'I

-S
 {r\

&
6 /64

\,L/E
 

T

Ia/t"1

s l/s#
t+

 t" lrxr
rT

a/ n9

4e/4 S

\2b/t?1

t|v /t44
sfii sl
ts itt
Irl$/t04

76/ 7 *

2n/ ry

j

\j-\

(}e.{

-=
{- T

O

dS
-

-t.m

-6=
{-

t7b/t?,
t20 / ttg

4q/q*
50 /4?
l2to/tzv

\ 45/ t+
4

+
ls

s8 tyt 
+

ls"

tg/71 
', 

,

lo r/l:04
za/rv
\5/n4
Ito2 /tal
2t7 /2t6
iz/at

r;s\
\

$*-cc

1

!

V\f

Y
\tr

I

qCd.LY rdCd

t"i l'".- 
\..! t--"

",/rrf g\ 
rs ({

f* 
€] r*
({-

\tffiS
 

H
--3

tt

'niY
il,L=

4{H

*"'l.*
"'6 I 

ta

.Irttt
&

tffi

g
E

J4

d{($*
dcFC
}

(1.1

---€t!,t

c!

-**q}1.!
<

3
IcL\ z-r
tcl

G
qJ

dJ
-4; 

^C
I

tf 
tf.

ddl I

h*I

_g\JcJ
Ll)

dr-
r$ rf1
r-^t t{
so.
t"{ 6:"
t{) c.{

\Y
 *:

* 
--..r

S
s

ss

m
ll'-

50 /4\
.<

l r{'t
q.{ $r

F
- e-

q.€ {r-
tS

] 
c'{

d) t-["
/,/ e=

{ t-J
aO.9

\* 
*-

r{) c<

s) -S
,sl 

cq

"S
l "

-;

Ct"t

:

q

q\{*

-J. t{-'

,s Lr\

(}d}
F

(--
\.r 

o-
N

_
<

3 6"-
S

{--
{( 

rr"s
t\lc\l
q* r:
+

"t s..l

e.{ *
cf) rf)

+
\E

-













ft ,t )ftrc" 6 
u { e'i s (r'"r:3t* 

i=:T^ bJ'*l
Q 2,0oD t$ Frvi n M.Wil r*:,_-.rotk in pruEt e s*

i') ,

* ROW A (

I
b

t2
9

E
fr

s s;;s;$ ;;ss*:$ $ $$r$ ;: ;
Co*rpa're thls,,rith th* ({,tif.iangi€" The.

N" N("fe3 Tyre hurirou,t*l ra*s Jisploq the a"ti

dlvlri*os of the tt4'str;n1(tet.n Xhn.J) ,

en 4lgEt ,- \'!\

ffa rb
WtL

{ft' ffi za
\i:L'r [tgj I n

24 6Tt z+
2c u_?/ t8

reducedl \
epinnoria;

w6
t2@
12- \L_y

tb /rh tbvo \it t4

zo Ah 62a [reJ tr3j

r+ EA 24 24
21. {,U,} Z? Z I

r zB ffe,, 6^ 6s'', tip, ,'m'\ ft4 pB
' 28 \3J_l UkJ \.?? , V+i \I*4-l \'22, 2t

o ?t- ffi, 1?" 6A 32 6i, 32. 6'A 3t"o 32. Ur saW) za k? zbW 24

3T iq ryfr ?$ 
,,8 

"t,,\ 

u& ,q ,t, ? i, ii tr+ v tr^r,,2 \ \-n"t it 2

e, d.re Jlr*.'t ties"
q,toI (s*bhor*a n i<)

hu6u*lo ttlovaho

i6SS F iSD*,eu.:



3Y(:!
cr{Ll*
tll
t)g

{-_i

.j1

$rn

ssl cF.4- s<
i'r

*s r.ft

c-i (-.t 
.'s-c$

rtrsr) 
T

(c\ 
'

--4J 
d-- 

()
'(J 

d "z
q.t \

-: 
-fI 

<
;

--c 
:) --l--

'vf
(Jv 

*
l-dT

 
*'

ei L<
9;;

.&t 
-ft

lq.l;
L

&
\-t

(L}c
-(t, tJ

cspl 
l

l_:r,
d 

e-+
*

-7 
d) 

{J
F

;'
fr<
-."r * 

;
^5--

$a e.-iU
'

(J- 
r

r €:s
,--j- 

1-l

f,; 
a)

-.- 
-5-

J 
t-t-

j 
-g c-+

16/A
+

tIr./rl+
tzl/tT

L
q{o/99

t5 /b+
qt/sr
70/69
8tlB

D
tzb / t45
tzo/fi1
+

1/+
b

5c/+
1

Y
t-6/t7E

t4E
 /q+

aa/87
z8/z r
105 /to+
7r- /Z

V
.

n5/|4
\b7 / ttat

zvfub
31,/?1,

o
S

r{

E

U
I

ql
-tr

${ r_rr
rc\ r.{

rf::

c{ "{* 
ad"$.

tn i\ 
c"d -_

rr.$-

I t { tf\\ 
-S

 rr!
\!tJ/

a$sr"
s* ctt

eo*
qqN

.-fi qm
r{-

\jl\J"!

(J5-\I0aLC
l*

.:
-v,c5:Lo\fr

<.<
.s-l-

LUlsv
AOao\-t

0

d,
flol

(-ci
-$l

ll
X

* -'.'\T
'(F

*
t{.br

6;\ 
o F

-
q-9 $'-

n--S

f,sF
\

\el3'

coS
l

e{ 
\a

c{F
c-..1<

t-
cS

r c-l

6;\
q:Y

t-.dO
ccr c<

'l

/qo s\
\I_)l

,0JdUg*\r}t-dqr?

5r

il'sf ro

-t-<
f,

t.4 c't 
-

-*-
q\t c{

c cr*

rdF
lu

t*)i
c0{O
\.t s{

--g 
^{ 

O
-{--Y

 
'*

$rF
 pc-

.4
d 

\a-
(J-C

JrtE

{1-;"1
S

zas
f

<
-f,

dt-o€o-(J

{S
l* 

i

s{stc 
i

c"{* 
'1

F
r) 

V
 

, tf! 
*S

 
b,.* 

C
A

 
fnsc),'

\r

..\
'. 

ql
qJ

4

.(u

a 
c-{

>,>atr:

-{- e."t
{:t s.t

[ -C
- ,{-\

\lly\f 
..{*

ct r{

<
3 $\

q:r -

G
ii

6Ii
16A
\S

J

€9C
Q

e{s.l

f*f -s "ct\

*o6c\
\(7*s -$

S
o'

(otc)-
-!t 

'=
r/

gc-{ c-{

cq '9

@m
S

@
I

@





O

tz
z3+

3+5b
45b78

5b1B9l0
(" 7 8 ? lo ll tL

7 I 1 Io l, 12 t3 14

8 ? to tl 12 t1 t4 t5 tb

o
tb lq

32- 3t 30

4s 47 4b 45

L+ 67 62 bt 60
80 19 78 77 7b 76

1b 15 1+ ?i e2 1t ?o

ilz llt ll0 109 lo8 l0? tob la,
tqe, tL| t26 tL5 124 t23 t2l t?l tLo



(*Ir h,tl n4 TheTi,'a,rale / /o*,bJ n.€*ulvo I <nr,. < (utor 11 )n praXress)d \4 trllq'- o+ 'ear@zoo4 b, €.v{r.t h4,Nilsovt 
% / :t ..

'<' ,\- <t a-,2 \ 3-*' '' /,4-
1ria,*.,, t\. {*,+\ I.}::,l/.* (-l I r l -;-r_-2-'" - 1r^-/b.^

t1ui732- J . ': -+ -'-''-E-----:',o.1.i,/\i,., 
\I ,-?53q +- -,- :E - :'_-+--_' -_-Z- - --'." 

''rir', uo
I - -'\t ,j070 )- - - y, ,, - -g---s; -y- ''' _z-" 

* 
Yr, a4A202256j ,z\uo J^-l-f -*-'g'-k-.-&--+'i7' Z

A ,Li(to y-7)Z--5-E--,r'#'l".' 3s T tL I 3
A ,L3bo t _-L'q-"--Q-iE Ig 65 2a tg 15 Fl_ U tg I z€
1 ,Llto) | --l-'to 7 42 el 9j 1€ !4f 15 VA Z1 16 -t tJ t 3

4- *

4 ,,13t,t, t 8 V" 56 itt EU z8 I I

lta Q-96oarrrt),d
R"{, Si*p leflrp.}',n1/t6ZoXPttt"^s\nTh*M/.* Sro)"-Tne", t?11 bu L*r1A,io^son

4' tfl3 r
.r'.fo-7
l-"rr,)aao- iT, i 5

b'e- qd: L
e
o

,4,
.&t

_9_

+
12-

6

9
E

,-[\

^\L,
1"3'
"-J'' J4

1

J

? 7,g-i'
+3 3,€'

n 4 
^4 

,?'',
9- J-

b 5 8tS ,o 5'
J 6 2'ta Ii'',6,'13",

E 7 lg Vrt t4. .7, t4.,' ?_ '

A €-,, 8 ,ii ,,

BnL. 5is{"^ofV^ l" ,nl 'Jfo l\,{..irl.o. , t15l A,tlu,stu Novcr, , P z1



nP"$er

7
(,

I

5

I

5

I

5

t

,

y0

?+

!tr-' ' :-("'^,,
, --t-lT- i" - ---u',it,

*i 
jt+,i',':,,'1;:,!tqir<^

t "'"'i" 9"'G"'1
| _.t- --'d -3 . Li_9 - -r* -+ - ! t 92,t+18180

, --'"'i.-2 ' 2;' -'' 'i; 'o 4e 5 Lt t +
T --'z.i;rr r"^ *E *, *- Ll --r' ,o.-'

, .I ";'7 u^ ,,sT5 *fr ,n,fr ,,7 zr' !l828ialorto2Eal

,t4q

,854

.na
,854

,17 0

,854

, 110

,854

. t70

,854

72
a

2e
'7

24
6

t1
3



t/1np pa't{<rn

,lqo
,7.76

42t

,21b
,23L

^ ?.3(.

,21L

I

5

4

4

4

4

A

4L7
a, --tL --
o

2 --" tl
Z --To2--'--t?--'

2 --"122 -7 "8 -'- -49

Z -- 't+ Tz2.-'t" &Z tlr ga

24
lla

g
t4

tg
t?

IB
f0

tz

6

2Z
ft

lb
iv.

r0

8

Iq
t2

2A
tb

b
l 12_

q
e

t8
tb

&
t2g

t4

'i -:-'lq -:'-tr -7' /--' \--',9-'i;,!?-i 
"9' jL' " a trlolsioab

---' 20 ,--" 2a IO 2
b.:Y"so '" +o t'7 ?
7" 

aSoo ,nuo z'= gt z
,rzvo :Js* 'orT^ T'* g t Zn2Wttz,utbz

0

o

4
4 I

a

-5
tl-.r l0

lo
2-

6-
4#

rq
tb

--t9

-2v



t/z Pa{tern-rf-,1 I
,a

cla--" tt/Lzlz., , (,,
9-"- '1' rro

- 
z -7 I 1{' 

L)ut^',1n, ,'; -'; ht thr^.t' a-)-'t2..-'-s- bb^'r/bo
.-" t .."2 -10/.'2t.-'1-7-:-"5 \' rZ- -_. 'e - . -'V t,572?4j ot7

?8" - zz 5
---eo to 2
lo6027b
40.-^30 tz Zt40 A1 za E

u6 ztt&,,16 u,6 4t4onzTa6z

, 57?

,745

'34t
,?27

,079

,709

, 4t2
.42'7

,74t
a/).!

,07g

I

I

tz
1

a

n

A

t

4L
=/.a,-';z2 --' 2

z -- (2
rl - - -

..- 'E ..-r7. - ' 32_'to -"26---48--'.--a
60 n5

42 T6

0
o

127"47ro
,4 4 4
9? 'g-15

3- 
<'4 

ll b !461? 1a 
20

io8 ri\ ,,^E E s

g-*,u 6,u # r, +3 
^o# r,# ro

,4t2 r7'? t2- n ,E ^^A' ,zfr. lt 4 23 ?q n #' zEtk'o g'* Zzto +'o #'o #'G *fr UG *t(a tb tb tb E tb _. 16 1u tk,jto xq 44.
ta 'ln

44
20

t75
ttz

4

^-;4
4-

v2 ." -" .tg

^ 2--"tz2,.-- t'7 --
2 --'tA2--"t9 772ta5a



E,

t/q Paffern

r .2i*
3 ,9Zz

| .079

t7 .709

t , +t2
2 .422

2 .341

2 ,1zt
L 078

t2 ,108

-14
- 2t',A

nlt -" '7"1 'llt ..at? n

u 31 u.1 
'; )i/Jfu;2.

z .." a .-'t. -- "'. +'iL?to',?"t"
2"' -tt-"" t?'t'.8
i -...'9 . -^-.' 9 .- - 7--' --t' \

2'-'tj"'4 j- r8"-- 2-"' \
? - -,' t2- - - --' lE_ - - -t2-- - -'E t.254L440A8

3 -7- -r-t -;^-'eg -'-' 4z--' z? sv.-'tr.."20.-'30 G ZZ-" 9J" ?r-' A3' /e3. re D_z-.--:'ta-"'+, /do 4a ta F,Z-"'fr"':z'' W t4i' 23 3? ?
z ? 'Z-g tt' ,r nt u|o' ?*,'o9 ra_g4 ,roT =r 

7 
e5 z+ s4 rrog zto !69 E+ i4 z





ffl
?'

*s
**

ir;
:

E
bt

.la
p 

o,
-^

o6
t/1

9€
 l*

o
| 

, 
U

rL
t)

6n
,!A

S
r 
i:[ -L

f
qr

,lL
lL

ni
lz

n 
33

',-
o

?n
l l

rt
 ]i

 
'Y

*o

sl
/ t

r\
 ::

lq
)le

qr
 ::

 _
?o

r/
 6

o 
I 
**

 
-

'G
E

T I I { i
r"

r.
J,

{$
 I

.:r
g"

"T i t i

to
,.r

, 
i

s'
o-

]-
,l

"''
:,-

,'.
,,)

1 I T I I I

f,.
r*

, 
l

r.
.l 

r*
 -

"lt
ru

l

I I

u,
,r

, 
i "l I I T 1 I I

,o
*r

' I
"o

a.
l I I I 1

t"
.r

b;
 I

fr
s'

*f I I I I t

6 
kt

lo
? 

f, 
,*

q
* 

.. 
J.

 - 
" 

--
.t 
q;

' 
tr

l.{
b

rlt
/r

rr
-l 

ir
* 

I'.
3

{}
.}

!-
}!

-"
 !'

.3 :)

lrl
 t

lJ
"i)

 F
.)

I'i
iN

--
{ 

hr

In
 (J

J

d'
rf

]

Ls
!t?

 *
;

'tv
llE

6 
**

*z
ilq

zt
 -n

G

a 
zz

pz
z 

sB

,,{
4l

hg
 **

zg
fg

q 
,*

r_
ux

lL
tz

 -
6-

' 
6\

{
Lt

t1
ot

r1
*,

.,

*t
rlq

ar
 :: 4 

l"$
08

i \
B

, 
11

16
*

*6
lo

 o
t,*

+
 ff

*
a?

.z
ltr

z 
:-

:
rc

lz
u 

iT
, 

ql
l,l

't-
ql

l/L
lt 

** "s
6_

vv
tl6

vl
/ 

.N
{I

*6
l.t

b 
**

i 
=

O
$ 

c-
ri$

"*
c,

l/l
Q

,\ 
. 
*C

)
' 

| 
-x

.,
qu

lq
Lt

 -:
/ 

\)
\F \!r
 l^

'f,
L-

e:
' 

lL
"l 

7
V

 L
ttt

l 
JU

v
-i\

O
br

llC
Ig

'L
/ 

rU
J*

b'

o€
ltB

 [9
' 

tp
*

L*
-{

5
fi

^t

O
N

'T
- I I I I I I I

*1
.: 

I

*-
oT

I i I

-*
 r

..t
 I

w
 o

-[ I I I I I I I

-1
,'}

7 I I I I
*r

,. 
i

, 
t\{

} 
i I I I I I I

_!
..:

L)
"-

lfg
r'.

: 
!r

;r
*-

r+
"

.s
-F

l.J
 f.

l
ul

 c
t!

'i6
a.

",
i f

re
*r

d 
kl

 z
{"

ia
m

 (u
*q

lU
v\

"\
,\ 

r"
ai

^r
F

 F
q 

,J
00

U
 0

-"
-+

 
1!

0l
 {

tr
l4

+
'F

ili
lig

 :b
4-

j, 
-+

*a
,tf

ltn
l.-

_

+
sn

 b 
ilv

}\

{)
o

lh
-S

-\
 

--
+

--
\l fu
'

t 
{.

-1
,

A
1

\
I

!, 
l\

r 
-1

.
<

\
t ; 
^.

-:
 

I,

l-\
 

r"

""
f 
. 

*i

.x
! 5 ..- ;r
t

r 
i 

'1
.-

-

_ 
-r

'
.-

{
.f,

t ,i.
 

_ 
t,/

 i
, 

--
!-

'\ 
Lr

'
j'1

,r
_,

,
r!

\ tt 
,-

 -,
.-

-t
 \

 ,: it

. 
-l-

l r
-

I

.I-
 i

't 
>

"-
 

- 
T

--
\ \ 

\+
-

D :
t,"

 A
'i,

 _ - 
-T

l
'l 

rU i\^ n
ift

 
_.

. 
*

.r
f 

\

I 
-s

l
,/.

 
a

-s --
-A

a\
\

-.
iA '\ ic r\



anlt n o in3

Aamb)+

-[hoTt^Ak/A

;:ir ul i lSo!^-

lSFebOQ,eut

2
{J!,-&?( t5 ' r$j

z

t4

a

w
oo
qi
4o

AJ
Lr

&45

I

,
t|0
[20

lita^gte

w
fnfiI

( tE ru)
LG'lz I

IN Tb

15. t5

_g
E, '{
t5 ttt

lz0

J3
lq

"Dttq'a bl

ka
'zg,urc
1u 225

?f 5 e6l
84a

x0
?0e)

ISJ
,, osb

":k
t6

47J-
44

t3t
160

!H-
575

zs5
a4C

ffi,
84a

3?q
?t5

JS
f5

k
J.<

4t
3o

q3
9o

ltr
,5

7-"t
t5

tu
t?

64
ba tt,

fr
UL
r05

t(s
I r"J 

lLt

GE
t5

!-2
-t5t9Bl'

l}b qo

t05 H.
4L0

H
t5b

54t)
21'2

k
t5

q5
9o

3a!-
47o

1L
TE

t?'l
I2D



l*#rl,,i4l
&ufi w * ina -[kelris,'l"#{!:ii * va||-*: ef 

":r:"t.?':+ 
q" *-*; 

€rJa*:'et3 b.a, &v"'ri n ;\4 'J-" i;i""-'
K"4 Nu"ro t927 1 na , tscn[a5Llarmorrlcol, 4ilsrts: i"t"pr++ d-e;1'

7 i ctr "1 1 lSTe:P*rt'''v'*-l
Aqvnba+19nk''* i -ttr '7c | 'ltrb Aqun i5 very S{mtlar

b.-al = E ,uhichL 
15 

,'3 , (G: * 1'1ij* . tt *,. tt^'sf,---.. eo!-,n. au)b..-al = E ,,,hich{* 
ir 

='t 
, ffi: 3 i 

'Ii*i rj I'tiffr)t'i"Ir,1'{)-,i
7l_":: !", , '' +:-*ii['' , E''.!; =r"'iil iivT"ee-(tuin s",,.J

: zT i't .i "|E.T" ..E* 
3 

,i 
- /

4---fu-i/ 
-ril.a-i,e_

44
'f

4

!?
t2

\

*-r45'
auts(\s{)
AtA\e
-A0

4
IA
Ft

o5.
rA
Ft

{
rt\t

, Tr':, :, * E 1'n H # L, :' g * Eu 

" f"u'H.'h

St*$Rissi$ii*t
oF*!i

-,--r,!'7,"-- '*: , .., r, ,4o lw1 [;g,ure is :i"'l"(a

. . .. ' .'.7)''a"l^6ps 
?aq.-'o' (i' t"t*o.|le

.*o \

..tlrl'^1]
'112.n.1*a,

t ia.

5'rJ 5
3\r r lllr !

IAF
ttll tv-l
c+sr

i'5

,Pl-f tF ll

t4 /-, t6

N+t'

ffitt^,

f;e; A

i {.*r

tffi

amgl-



z- 4. Geneir of th e cnh armonic pykna by katapy kno-

.rit. trn priwipk, all pykrntic diaiions un be gener-

ated, by this pncus, ehhougb aery high mwhiplien

may be necessary in some cases. Tlte ones sbawn are

rnercly illusa"eilae. Sec tbe Cawlogsforthe cwnplete

ttst. (rx) Tbe basic-form is tbe enharm.onictrichord,,

or wsi ar t h b'ri, ezzratu'r.ir, o-it en a,rerib e d to O iyrnoos "

(zx) Didyrnos's nthnmnoazion, e "we aL" farru. (jx,t

Ptolem.y's anitarvnnion. c "sfi'ang" forw. Ta cornpiy

with (*'eek meiori* cawons, itwls reuiered. as

46i4 j z4J:; . 5i4" (4.x) Serre's enrarrnoni:,

soryzetiriles Ettribz,tted t't Tartini. anti discassed k,
]:errett {toz6. t-5)" Fachlm.eresraal be the ea.riiesr

sourrc, (3x1 Awthu"s enitr+woni;, aisa azr fiaf-

mann's iis"t 0.7:swpefi)6rtintier d,iuisiux. (6x) l{:ii'
sayt's enhsrftroni:, aiso on niafnann's iist af

sup e r p arr i aai cr d"ix ir i ax i.

INDE}I NUMBE&S

r). 16

2x 3z 3r
jx 48 47 46

4x64g6z6t
5x 8o 79 78 77 76
6x gG gS 94 93 92 9r

PYI'NT,

r6ir5

3z\r'3rfio
z4/4.46/45
5+163.zilzo
zo/tg. 76/75

96/95.tg/t8

\

Aristoxenos's hemioiic chromatic and may descend from neutral third
pentatonics such as Winnington-Ingramfs reconstruction of the Eondeion
orlibation mode pVinnington-Ingram r9z8 and chaprer 6), if Sachs's ideas

on the origin of the genera have any validiry (Sachs 1943). In any case, the

scale is a beautiful sequence ofintervals and has been used successfrrlly by

both Harry Partch ([Tindnng Daphne of the Dwnes) and Lou Flarrison, the

latter in an improvisation in the early r97os.

Ptolemy returned to the use of the number seven in his chromatic and

soft diatonic genera and introduced ratios of eleven in his intense chromatic

and eqilable diatonic, These tecrachords appear to be in agreernentwi& the

m'usical realiq,'of tire era, as lnosi of the scales descibe<i as conrem.poran'

r+nings for the !:rya and lithara have septimai intervals {e!-4.).

Ptolern-rt's intense ciiatonic is the basis ior iA'iestern Euronean just in-

tonation, The L,vdian or C mode of the scais produced 'Dl' rhis genus is ti:e

European major scaie, 'but the nainor mode is generated try the interc'aliic

retrog:'ade cf this tetrachord, rolg . g/8 , t6/i s. This scaie is nct iciendcai

to "ile Hlpociorian or A rnode of i 3 -tone equaiit' ternper:ed" rneanccne, and

Fvthagorean intonations. (For turther discussion oi this iopic, see charlrers

6 and r.i
The nunrericai technique emtrio\red by Eratosthenes, ilicil'rnos. ano

Fioiernl, ro <ie6ne the rnajority ot their rerrachords is calied linear diuison

and rnav be i<ientified witir the process known in Greei: as karapvhnosis.

I{atapyknosis consists of the ciivision, or rat}rei: the filiing-in, of a musical

interval b,v multiplying its nurnerator and denonrinator blr a set of integers

of increasing magnitude. The resulting series of integers between the ex-

trerne te$ns generates a neyr set of intervais of increasingly srnalier span as

the rnultiplier grows larger. These inten"als fonn a series of microtones

which are then recombined to produce t}re ciesired melodic ciivision, usualiy

composed of epimore ratios. The process may be seen in z-4 where it is
applied to the enharrnonrcpyknotic ntervai r 6:1 5. By extension, the pyknon

may also be termed the katapyknosis @mmanuel r9z r). trt consists of three

notes, the barypyknon, or lowest note, tie ruesrykntn, or rniddle note, and

the oxl,pyknen, or highest.

The harmoniai of Kathleen Schlesinger are the result of applying kat-

apyknosis to the entire octave, z:1, and then to certain of the ensuing in-

tervals. In chapter 4 it is applied to the fourth to generate ,tt d'exed genera.

The divisions of Eratosttrenes and Didymos cornprise rnainly r:l divi-
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4-2. Indexed grnere.Tbe tertns 4 and j which

represent tb e r/r and 4/j ofthe fnal tetrachord are

mwltiplied by tbe index. Thc leftband sex of
tetracbordr are tho.re generated by selertirzg and

remmbi ning th e sutcesiu e intnvak remltingf'nn
the additional termts after the m.uhiplication. Tbe

righthand sets aftetrachord: haae been reduced n
huest tenns and ordered uitb the CI upperzrost.

r! i?
in,:n." r. 13ii',,{. 'P. )':': i"v1'.iri. t',t

is the 3/z's complement of xr/g and 5z/45 th" y'3'r complement of t5/t3.
Various genela v/ere then constructed by dividing the pykna or apykna bv
linear divisioninto two or tfuee parts to produce rit, r:2, and 2:r divisions.

Both the r:z and z:r divisions wer€ made to locare g€nera composed mainly
of superparticular ratios. Even Ptolemy occasionally had to reorder the

intervals resulting from tnple division before recombiningwo of them ro
produce the nvo intervals of the pyknon (z-r and z-4). More cornplex di-
visions were found either by inspection or by haupyknosis with larger

multipliers.

)+ 11=t-qs:g-
One usefui technique, originated by Ervin Wilson, is a variation of the

katapyknotic process.In 4-z this rechnique is applied to the 4"/3 rather than

to the pyknon (as it was in z-4). The th. and 4/3 of the undiviried tetrachorC

are expressed as 3 and a, anci are muitipiied by a succession of numbers o{"

increasing magnirude. The new terrris resuiting from such a muicipiicarion

and all the interrrrediate nurnbers define a set of successive intervals which.

rnay be sequentiaily recom"nined ro yield the ttree inter-vais of temachorc:"

I have terrned the muitipiier, r$e index, end the resi*idng genera inderr,i

gsnffa. The intennediate terms are a secuence of arithmetic means tretwee:.

the exremes.

The major shortconing of rhis procedilre is *rat the nnrni:ei oi generr

grows rapidlv wi& lhe inciex. There xre l2o genera of inciex :7, and not aii

of drese are worth cataioguing, since other gen€ra of sirailar ;nreiociic ccn-

toui's and sirnpler rados are aiready known and tabuiated. The techique is

stiil oi interesr, irowever, to generate seis of t€trachords with common

numeri cai relations for algorithrni c cornposition.

Fentachordal fanniiies

Archytas's genera were devised so tirat they made the i:etersal 7/6 between

their comrnon first intervaI, z8/z7,and the.note a g/8 below the first note

of the teuachord (Erickson 1965; Winnington-lngram r932; see also 5-r).

Other first intervals (r) may be chosen so that in combination with the

9/8 they generate harmonically and melodically interesting intervals.

These intervals may be termed pentachordal intentab (PI) as they are part of
a pentachordai, rather than a tetrachordal tonai sequence. Three such

groups or familes of tetrachords are given in 4-3 alongwith their initial and

\j
* ii: 

i_a.;

pentachordalfurtervals. 
,opp 

{"trnrhorls

A [u*^t,rr., ogo I re"-tl seeivrq 1nn': ;'{".'rT'il::'il:iH.','fr;(:ff"t1r-[l'J o.,t
irr th! yvrosto-co.racwricc-l e+.td -ti*ft"i- r0l.+ ede o'+ ucLA w1u6;. [;br"
^-*i n^..iCtr i-u €-l^^^..^v .4l:. L.-iJ f.^,J t,.t atwe' r,'o. -to "inJor-&cw\A pcs*Lt1 in €.lanq.. . thi s Lo"tJ t nnf, t. 4'r re ri se -to uivrJ"x-&

Zewe;L", ("*) t" *f h.t{ilg ir. *[aat rJ;ovn)i 5=.ur

MULTIPLIER:4 TERMS:

t6/t5 . r5/ra. 14/tz
t6it5' t5/t3. t3/rz
6/t4't4/t3 t1/tt

etULTIPLIER: -5 TERLS:

zoit,o" tg/tB t8/i;,
zo/t9. r*itt ' t'iir;
zoi19. tr1li6. tait5
zo/rB . 18/17 " t7/t5
zoirS- t4t16 ' t6/i5
zo/q . r7/t6. r6it;

MUI-TIPLIEN: 6 :|ESTUIS:

z4/23. t7/zt . zz/t8
z4iz3'23/zt.zt/tB
z4/23. z3/za.zo/rB
z4/23. z3/'r.9'tg/t8"
z4/zz-zz/zt. zt/r8
za/zz . zz/zo.zo/rB
z4/zz . zz/rg. tg/tB
za/tt . zr/zo.za/rB
z4/zt . zt/t9. t9/t8
z4lzo. to/rg. rg/x8

" see Catabgnambu'536.

r5 r5 r.tr r3 rz
16/t5 . t5/r4. 7/6
t6/t5'rz/rz.t5lr3
rqiil.ti/rz.B/7

zo rq rB i7 16 15

zo/rc. tg/tB . 6/<

zoiig . t9/t7 ' t7ir5
za/ry ' t6it5.tgit5
tB/t7.ro/9-t7/t5
t6it5. rcio.o/8
17it6. t5/t5 . za/:7

7d11 2.2:rrOrQrS

za/4.t3/zz ' tr./g
z4/23.23/zt.t/6
z4/z3.to/9.23/zo
z4/23 . tgitB .23/rg

zz/zr . xz/r.t .7/6

t-z/tr.rt/to-to/g
tg/rB'tz/rt.zz/tg
zr/zo . ro/g .8/7

tg/fi ' zr/r9.8/7
zo/tg' 19/18'6/5

r+
19


