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CEAPTER 10
*ABIEL®

In 1925, & pew publishing house appesred in Laipeig
called the Feunszehs Stufea Verlez. Citing as its purpose
nothing less than the reform of music, the house i:ssued cns
book and the unfulfilled promise of two additicoal works and
then foded into immediate and lasting oblivicn. The one
published volume is Das Relativitftspriozip der Musikslischen

Harmonle by an anonymous suthor writiog under the pseudonym
"irlel." A detailed description of a 19-tons instrumsat with
three rows of keys was to follow, slong with s propossd
gystes of notation, io a secosd wvolume. Volume III was to

be a harsony text for 1%-tone susic based oo the so-called
principle of relativity. It is to be presumed that

fiznancial diffieulties jostponed the putlicaticn of these
successor volumes aod that political upbeavals destroyed

all traces of the company and ita henafictdri.l

TEE 59 EASIC INTEHVALS

Das Relativititeprinzip 1s, froa the start, a

¥ioleotly partisan work. Ariel irsists that all genouine

IThv real pame of Ariel appears ia none of the catalogues
where the bock 18 listed. The coprrizht was issued to the
S8unzehn Stufen Verlaz, with a M=s. Zoas ds Jouwsnal signing
Ehe necespary pepers. woetler ake wss the autkor or sizply an
ijent is unknown, but the latter would appess the zore likely
Aszuzption.
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gusic, if its tooe relaticnships are to be logical, must
arise out of certainm purs intervels. Ariel guite arbitrarily
selects 59 such "pure” intervals, esnd they range from such
fusdasental intervals as 3:2 to such cosplex intervals as |
207%6:15625, Ariel then shows by en eppended chart bow much
more loglcally the 59 imtervals group together inm 19 separate

units then im 12. ©Cme can question several aspects of
Ariel's ressoning, Why should 20736:15625 be considered as
izportant as %:2 in establishing the valldity of a teapera-
geat? Why, indeed, should 20735:15625 be considered at all?
Reduced to simple intervals, 20736:15625 is the in-
tervel created wheno two major thisds are deducted froa four
minor thirds. A process as cosplicated as this would banxdly
be warranted in the quest for "basic® istervals. What is
tasic about four superisposed mizor thirds? The alnor third,
of course, possesses exceptiocmal accuracy im 19-tons tempara-
ment, Ip the absence of a meanicgful explacation to the
contrary, Ariel would sees to be guilty of circular reason-
ing. He justifies 19-tone tezperament on the basis of &
group of intervals wiich seem thezselves to have been chosen
because they are themsslves based on cosblastions of those
intervals which sre known to be effectively duplicated by
l%-tepe temperazent. DBecsuse iriel's 59 istervals appear
doubtful and arbitrery, thay cem probably be dismissed from

consideration as & ssrious basis for 19-tooe temperament.
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Exasple 44: Ariel's 9 Intervals

1281125 312513502 Seis% 138179
i H i 175
6431625 m;é? 625:452 216:135
25:28 100:81 4c08:3125 125172
16:15 5:4 40:27 27658:15625
27125 32125 32 16:9
6825:576 162:125 15625:10%68 9:5
3“55!31?5 125:% 192:125 125:1728
10: 20736:15625 125:81 1521625 |
9:8 g 25:16 Eﬂlﬂ?
15625:13824 £7: 815 5:8
l4a:125 2125:2304 8l: 48,2 |
125:108 BE4 1625 625:384 625:324
7564 25:18 5184:3125 125:64
52127 45:32 513 21l

THE PCUR REJVIEEMINTS OF A TCNAL SYSTEM

Ariel moves to a more tenable position when he con- 1

8iders the basic requirezsnts of a system of tezsperamant.

He mainteins that one must meke four demands on any tespared i
l:ltll:z |
1: That the smallest intervals where there is i
the possibility for direct progressions (direkte
Iuahuupgungun} be availshbla,
<t That the conscnances should be as pure as +
pogsible, |
31 That the proportions between the sizes of %
|

the basle scalar intervals should resezble those of
Tae nutursl lotervals from which they are taken.

Enn: Belativitftepripzin, pege 134, “Man kann f8r die
inforderiunsen an ein LeEcperiecies Systex vier Thesen aufetellen:
I. Jie kleinsten Intervelle, in denen direkte Tonbewegungen
Z0ch m8glich sind, ofissen vorhandez sein. Il. Die Eonscnaczen
=fasen zOglichst rein sen. IIT. Dle Zonfolgen =f@sgen in den
Verndltnigsen ihrer matfrlicher Abstufungen zuam dusdruck
Eoezen, JIV. Konzoranzes und Disscnanzen cfssen als solchs
E¢Zensftzlich wirken. NKetfirliche Dissonanzen dfirfen nicht su
Scheinkonzonanzen wirken.®
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4., That consonences aod disscnances should
functlion &8 such azains: one another. Intervals
wihich are by zature dissonent should oot be tezpared
50 83 t0 Appear COLECDADT,
Co all four counts ke finds 19-tcne temperamsnt to bs far
superior te 12.

Szallest Interval: That 19-tome tezperament should

be preferable to 12- on the first count, thet of supplying
the szallest possible iaterval, is self-evident. Put Ariel
makes a rather isportant point about the specisl slgnificance

of thet particulsr smallest interval, The netural chromatie :
gealtcne, he asserts, is 25:24, This interval he calls thas |
"Ieczerdifferenz,” &s it represents the difference between

the esjor thizd, 5:4, exd the =inor third 6:5. It is Ariel's
ccatention that this Terzecdifferen: ig of great importance i

in susic; this appeare quite sound in wiew of the role of
mejor and minor in our =usical heritage. But the szallest
intervel in l2-tone tezperament is 100 ceapts, while the

natural Terzendifferent is 70 cemts, For this reason, i

Ariel stroagly rejects l2-tone tecperament, even for the

perfor=ance of the curreat repertory. He turns, instead, to

1%-tone tezperament, whose smallest interval, 63 ceats, is ‘

8 Zuch closer approxismation of the Terzeandiffersas.
Zbe Purity of the Conscnances: According to Ariel, ‘

the following are the consomsnt intervals of musie: 10:9,
€:5, 5:4, 4;3, 25:18, 36:25, 3:2, 8:5, 5:3, and 9:5. Of

these ten comsonances within the octave, six are traditionslly J!
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ragarded as consobances (the =2izor acd major thirds and
sixths and tha perfect fourth and fifth). In accepting tha

major second and minor seventh as coosonances, Ariel would
appesar to be justified by much 1%th as well as 20th century
practice, wherein the minor seventh and/or the major zminth
is often added to trimdic somorities with little sense of
disacnance. What may appear subject to guestion about I
Ariel's use of the major second as & consopance is his
checice of 10:9 over the more traditional 9:8. In making
this cholce he takes the sames poaltion as EKornerup, but for
bis own very differsnt reasons.

He is gquite exmphatic in his cholce. 9:8, he insiasts, [
i a dissonscce. It 18 preduced by the artificlal procesa
of superisposing two ri.;rth:‘5 The ioverslon, 16:9, icvolves
relatively high oumbers and is also a dissonance. On ths
other hepd, 10:9 is the inwversion of the ratic 9:5, repre=
senting the combipation of the perfect fifth and minor third.
In perforsing the cooscoant domlzant seventh chord, asserts i
Ariel, singers attexpt to make both the fifth G-d end the m
zizer third, 4-f pure. This producas the cozsonant minor f

¢bherd, as the basic generator of consonant harzony, 18 a

31:1:1 ses=s in this respect to be im;lyinz that the
costineticn of like intervels tends to produce dissonance,
Tkis is Zarlimo's baslic view, Imn the case of thke tritonas,
bowevar, he appears to contradict this view. TFerhaps the
9ne consistent way ia which Arlel's view might be interpreted
le this: the cezbining of liks conscnances iz itself does
10t preduce & CORSODADCE.

séventh, which must be 9:5, The consonant dozicant seventh
I
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theoretical phenorencn with a rather respectable bistery,

and Ariel is in good company in asserting that this consopnant
sevonth chord is coemprised of the relatlionahips 20:25:30:3%6.
It in the firet and last memberam, 20:36 which relats to ocns J
socther ag 5:9, and invert to 10:9. Since Ariel is deter-

zired to reject the pnatural harmonic ssvanth am the basis
for any tulic,a there =may indeed be acoustical walidity to
kis cholice of 9:5, the sicplest remaining ratio, as his
consopant seventh,

Ariel's "consonant®™ tritone 25:18, and its inversionm, {
the so-called "Doppelterz” 36:25, are, like the minor
seventh, drawvn froa the consonant seventh chord 20:25:30:36, '
The Doppeltarz is therefors declared consonsnt im spite of }
its belng ths sum of like intervals, It may be somewhat
difficult to accept the tritone 48 & copnsonance., It is
gensrally referred to as & dissonsnce, acd Hiodealth givea
the tritone & special c¢lespsification as the zost dissonant |
intervel.” However, it should be reséesbered that the ﬁ
tritone (like the perfect fourth as well as the diminished m
fifth) was treated as a sexi-consonancs, in the Hsoaissance,

usable between the upper voices s & copscoance. It is only

“1:111 is z20st sdanant in rejectinz the 7th partial
outright. He argues &gainat its iocorporation loto musie
in seversl ways, coccluding with the statezsnt on peze 51
that when two singers siog an intervel of 7:6, the result ia |
Beltier a musical interval, oor the tezperament of such an
interval. It is, "Gberhaupt kelos Musik.®

’Hindemith, The Craft of Musical Composition.
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since the sra of 12-tome egual Tezperacent, with an interval
2] cents rezoved froz Arisl's Doppeltere, that the haramonic
use of the tritone hes come to icply ths ultimsts in in-
stebllity and dissconance.

Bavipg established the atove intervals as <onsonant, |
Ariel cozpares their representation in 19= snd 13-tons
teaperacents.

312 nnd 8:%: Ariel sdalts to the superiority of the

12-tone fiftha. He insists, however, that the 7-cent srror
of the fifth in 19=tones tecperazent is far froa transgressing
the lizite of sgrecable :aund..ﬁ and warns against basing
8 judgzent on the fiftks alooe.

2:% and 8:5: Ariel cosplains of the bad thirds in

12-tone temperasent, snd points out thst the msjor thirds in

et —

1%-tope temperazent sre alsost twice as pure. Ee sakes 1o /

distinction between the positive error of the 12-toge sajor

third end the negative error {considersd by Barbour and [l
9thers to be far more objectionable) of the 19-tons third,

6:5 and 5:3: The error of thie interval in 1G-tons |
tezperament is less than 0.1 cenmts. To Ariel this is the |

Aest loportent of lotervals. He refers to it as the child
9f an eternal father (the perfect f1fth) and an eternal

Eother (the =major third). As the offapring of so propitious |
8 unjom, ss the Urkind, the =minor thisd 1s the foundation

| —

Cp. cit., page 1448 ",.. Sie bedeutet aber coch lacze
Bleit dip Grecze fAr die Triibung des woblklanges.®




289

for a bigher order of Iﬂiiﬁ-? Without the knowledge of thias
fund amental significence of the aminor third, maintains
iriel, Barmony, and -;picilli; zodern harsony, is not to be
understood. The error io l2-tone tesperament is over 15-
cacte.

10:9 end 9:5: If one is sble to agree with Ariel
that these are the proper ratios for the major second and
ainor seventh, and that they are conscnances, then 19-tons
tamperament has a clear edge over 12- in thelr rapresentation.
The spproximate margin is 7 cents to 18.

25:18 and 26:25: Ais in the cass above, whatsvar con=-
troversy Eight sxist as batwesn the two aystems liss in
whetiar or oot these Lotervals are the correct ratios for
tritons and diminiahed rifth. The error io their representa=
tion is & -inﬁ:a fraction of & cent in l9-tooce teaperassnt,
aod about 31 cents io l-tocs tezperament. Ko altarnative
ratics involving szaller numbers are gensrally offered for
12-tene tecperament, slnce the interval is geoerally coa-
eaded to be & dipsonance in that aystem. Fokker, on behalf
of *l=tome tezperasmant, Argues guite persuasively that the
conscoant tritoone is 7:5 apd that all other approximations

for this interval are dissonmant.
For the ten inotervals which Ariel Ess selected as

?Ihid.. page 74, "Joper Ausgleich, der aus Gegenbewegung

¥Yon Juiate und grosse Terz hervorgekt lgt die kleins Tars.
Dieads gleichsas dis Eins von Ur-9rter (juints) uad Ur-Fitter

(sr. Ters) ist Grundictervall hoherer Crdoung.
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his cooscpances, the average error in 19-toos tesperament

is %.c cects, in 12, 1l6.2. OGranted the premise of his in=-
tervals, Ariel's case for the superiority of the consonances
of 19=-tons teoperament is guite solid indeed.

The Mutual Beletionships of the Seall Intervals:
According te Ariel, theres are flve sssential smsll intervalas
in cur musicel system, the chromatic and diatonic semitones,
the whole=-tone, the diminished third (to which ha i3 evi-
dently referring by the name of Lts enharaonic squivalent in
19-tone tesperament, the augmentad second), and the mineor
third, In 12-tope tezmperazent the two types of sealtone ;ri
spherzooie sguivelents, as are the augoented second and the
siror third. This is, according to Ariesl, & serious dis-
tortics of the logic of their basic relationship to omas
anctker, Ariel considers the mutual relstionships siogly
and in groups. The chrometic and diatonic semitones relate
t2 cze another snd to the uhul--tun-a approxizately as 37:
£€3:100, The twelve tone scale cabp 4o 0o better at reproduc-
ing this formula tham 50:50:100. Markedly better is the 19-
tone spproximatios, 33:67:100. Ariel shows, similarly, that
the 2:4:5 relationship of l%=tore temperacent is @ ratber
tloze spproximetion for the series 10:9, l&s:125, 615,

While li-tooe tezperassnt is powerless to represenct such

£radszions. Ia the end, it is iriel's preference for two

——

a
Thid., pace 147. Cospare these figures with the
§oldea ratlc of Igruirup which is epproximately 38:62:100.
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kinda of senl-tone exd for a distioct interval larger than
the whole=-toze but s=aller thas the mipor third which leads
pim stroogly agaie to endorse 1%9=tones temperament.

The Pelarity of Cooscoacce and Dissooance: Ariel's
fourth demand on & texmpered system is that it differentiate
clearly between its consonances and its dissonances. In this
respect, Arlel objects to lZ-tooe temperazent on the grounds

that it possesses only ooe set of disscnances (the minor
geccod and major seventh) which isn't so clearly removed

from comsonant intervals that it cannot be falsely mistaken

for & set of consccences. In contrast, there are four such o
sets of digsorances in 19-toos tesperazent. Thers are, to I
begin with, two sets {lostead of one) of semitones and sevenths.
The two sets are 1/19 - 16/19, and 2/19 = 17/19. In sddition 1
there Are two sets, 7/19 - 12/19, snd 4/19 = 15719, which |
iriel copsiders to be unasbiguously disscoant in 19-tone .
tuaplrl:unt.g and which lack any counterpart in l2-tons n]
tezperarzent, Fl
Ariel illustrates the advantsge of unasbiguous dis- |
scoEnce by showing that the augmented triesd snd diminished 1|
teventh are dissopances in lS-tooe temperasent, while they ||
ire pzbiguous through the leck of any cozpletely dissconant
tervals io l2-tone teaperasent. The diminisked seventh I|

91a just representstions for 4/19 and 7/19, Ariel
Eives las:125 mcd 32:25 respectively. The deviation of thase
ictervals from their tezpered eguivelents is somewhat greater :'|
is the daviation of ths consonant intervals. 3l
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in 19-tone teaperazent must contain an interval of 4/19 or
15/19, while the sugmented triad must have sither 7/19 or
12/19.

There sppear to be a zusber of weak points in Ariel'as
theory of comscnance and dissocance szployed as polar
cpposites. It is difficult to see why 25:16 should be re-
garded as & disscnance while the =more complex formuletion
36:25 1s conpidered consonant, At best it is bard to
izagine why two such similar intervals as 25:16 and 25:18
saculd have effects which fusction as polar opposites.

iriel's theory of consonence and disscoance falls
cozpletely 4f bis fundasental rejecticn of the Tth partial
is denied. He has estatlicked es consocest a ousber of
ictervals contalning integers higher than 7, 7This has oot
beex doze by the troditional supporters of the sesario {and
oothing more). The decisior to include as comsonances
iotervals lovolving integers lerzar than 6 makes somewhat
questiopatle on loglcal grounds the rejection of 7 as &
basis for consonance.

Deapite tho theoretical wemkcesses of Ariel's
blerarehy of consonacces sad dissonances, I must sdd that
EY own subjective appraisal of the characteristics of the
iatervals in 19-tone temperszent comeurs with Ariel's theory.
is zay be less the result of valid acoustical primeciples

Tian a aatter of faziliarity. iriel hes nazed as dissonances
%/1% and 7/19, which are the twe basic sounds in 19-tone

e
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tenperazent that possess no eguivalent in present=day music.

Thay may sizply sound "dissonant® by reason of their leck of
faziliarity.

THE INTERRELATION AND EVOLUTION OF TONAL STSTEMS 1

Io common with the other =ajor 19-toms advocates,
ariel findm "good" tonal systems to be related. Whars
Eorperup and Yusser find the ultimate relationship between |
desirable systezs to lie in a single Pibonacci series,
Ariel is conmcermed with other aspects of continuity between ”
the differeat syste=s. His approack is close to Cpelt's ;

(with whose work he is feziliar) ard even closer to .

afrschoidt's. Like Wirschmidt, Ariel sees the problez as
one of findirg three suitable coostructing intervals, I
based on pure fifths asd thirds, which will oot differ too
greatly io size. Ariel is not as systematic as Hﬁrn:uxidt,lu
Telying more oo instinct end on trial and error. Hie re-
sults are quite sizilar toc those of Whrschmidt, end rezark-
&bly similar to those obtained by Viggoe Brun using a cere-
fully worked out mathezsatical farlull.ll

Reduced to its fundameatals, Ariel's view of the re=

lutedzess of desirable zusical aystess 1lea as follows. Tezpered

laiﬂrlthzldt'n views gre dealt with &t considersble
leagtk 4o Chapter 1, acd azain briefly iam chapter B. Opelt
1s considered in Chapter .

111155o Erun's matkhe=zticel foraula, first presented
iz 1919, 4s #till virtuslly unknown. It is taken up ia
detail in Chupter 13.
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syste=s are nscessary to =zusic, but they are of walus only
to the extent that they succeed in the approximation of jJust
intervals. It sust thersfore be possible to forsulate any
complete ausical (te=zpered) eystem in terms of the just in=-
tervals oao which it is built. The basic just intervals re=
gain the same in every "good" system. The systeas with

pany tooes result sisply from thes subdivision of the inter-
vala of the systemsa with fewer tones.

The @even-tone system, for example, hag thres con-
structing intervals, 9:8, 10:9, and 16:15. These intervals
are used three times, twice, end twice, respectively. Thia
is, &3 all will recognize, the just distonic scale, which
ariel recognizes as the basis for 7-tone teaperaasnt., This
ssce Jjust diatonic scale is present in all "good” systems
invelving additional tones; the Accurscy of its repressnta-
ticn ipecresses in the tezperszents involving more tones.
The l2-tons syotez is formed by retalniog the szallsat of
ths irtervales of the 7=-tone eystez, 16:15, mod subdividing
(factoring the ratios of) the other intervala, As there
osn only be three comstructing imtervals (a basic premise
af iriel's which might be subject to some criticism), an
effort must te made to use the held-over ioterval (16:15 im
this case) ae a factor, and to find commcn factors for the
t“liﬂlﬂé intervals. Io the cooversion from the 7= to the
1z-tone systezs, 9:8 is subdivided into 25:2% and 27:25, tke

foraer member of which is also used, together with 16:15,
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as factors of 10:9. The complete 12-tone system is thers=
by found to contain fiwe intervals 25:24, four intervals
16:15, and three intervals 27:25. By sizmilar processes,
further subdivisions yield 19-, 31-, 34-, 53-, 65-, 118-,
171=, 289=, 323~, 441-, 612-, 730-, and 1053-tone tempera-
niﬂtl.lz

The full deteils of each of the simpler syatoums ars
in Das H!llti*it!ﬁgjrinzipalj Here it would seexm relevant

only te note Ariel's just 19-tone scales and how it is derived

froz the Just 12-tome scale. Us sight be expected, the
Terzerdifferenz, 25:24, is the most important interval in
the syste=. The five intervals, 25:24, which appear in the
l2-tone aystexz, are held over. In eddition, 25:24 is used
a3 a fector in the subdivision of each of the other inter=
vals. This brings to twelve the number of intervals of
that size employed ia the 19-tone scale. The resaining
d4ven intervals represent the left-over factors of 16:15
and of 27:25, and are 123:125 and &48:625 respectively.

These two new intervals represent on the one hand the

i

121¢ 45 Tagcipating to compare Ariel's seemingly
fipirical deductions with Erun's which develop a priori frem
A cathezaticel formula., Not only are the systems s ar
¥lih respect to the nusber of tones used (with a few sxcep-
tiozs), but also with respect to the constructing intervals
‘n & puzber of cases. For exazple, the ayatonle comma first
becozes s constructing intervel for Ariel in 34-tcoe tespera-
=eni, Note, in Chapter 12, that it is the grasdustion of the
3Jhtopnic co=xza to &C isportant position im Zrun's sguatiom
that makes 34- a mesber of his series.

lslnginning page 160.
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difference between the octave and three major thirds, and
on the other, the diffsrecce betwesn the octave and four
ginor thirds. With the other constructing interval repre=
genting the difference between the two kinds of third, it
can well be seen that the thirds play the primary role in
the copstruction of the 19-tone scale.

Ariel's "aystea of aystezs™ is guite impresaive,
especially as it contains all of the most sought-after of
the aqual tempered systezs. Arlel's is coe of the few
gystezatic combinations which link the S3-tone system with
the 19= and 3l=tone systems. Ariel's hierarchy of systems
jocsesses the considerable advantages of bavioz one universal
Just lotonation which is egually adapted to all of the
pezhbar Syateama.

There &re, however, several grounds oo which Ariel's
sequence of systems is subject to gquestion. It ie difficult
to see why three should have to be the lizit to the pumbar
of constructing interwvals. It is quits possible that a
Ecre stable system might be possible with twe or four such
lotervals. Ariel's total relisnce on espirical sethods and
ais refusal to draw precise limlts can be questicoed. He
Tejezts Cpelt's proposal for 22-tome tezperazent, for
txizsle, on the grounds that the three comatructing lntervals

Zuat very eaxcasalvely ia ll:i.l* the largest being 25:24,

1% argcnzidt disputes Ariel on this point, effering en
alterpative construction which does pot use the syntonie
CORZA as A& ccuatru::i.&g interval. Tke cnutm:tiﬁg intarvals
ire, instead, (25:24)7, .

(250:243)3 and (E48:1825)
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acd the azallest the symtonic comza, 81:80, Put Arial never
states preclsely whkat the proper limits for sizs waristion
sbould be. Finally, in iriel's series of systeas, the
absence of the 7th partial as a factor stands out as a
possible fault as much as in Bis considerations of the
aecedsary properties for the izmdividual systes.

CULT OF FUTLEE=S

In his sttezpt to leave mo stons unturned under which
might be found an argument for tRa 19-tens #cale, Ariel inp-
dulges freely io a kind of astrolozr of oumbers. Ha points
sut that the Arabian shiek, Mudschisl Eddin ibn Arabi (1172~
1240), considered 19 to be the mozber shich explaioed the
development of the world,l”? Ieg double, 38, is a much-
2entioned systical oumber (=ehrfach erwihcote mystische Zahl),
iccording to Ariel., Thers is also scme significance to Lta
#quare, 31, scd the proximity of this square to 360, the
aumber of degrees Lo a circle and the product of 25, }2 and
5+ Ariel reminds us further that the Aslan Go-board ia 19x191
Although be disclaims any interest in the Occult a8 a basis
for 19-tope tezperament, bhis citstion of traditicnal
Eystical and occult sources o support his nuserieal
theories 1s both intaresting ard sssawhat disguieting. It

13 a measure of his fesaticism.

———

;':."g. cit., page 43, "die Zahl der Weltentwicklung,*
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SITHARY

Bebind a =ask of fiery polemics mnd =ystical fervoer,
driel presents a number of ideas of considerable i=portance
on the interrelation of musicsl systems, the universal
valldity of a sizgle just intonstion, the fumetion and
adequacy of ccosonance and 41 gsomance in different tempered
systens, and the proper demands & rusician can maks upon a
tezpared systez. Many of his idmas seem guite arbitrarily
estsblished, such as his cholce of comsonsnces apd disscnances
in 19=-tone temperament. But, s with his choles of ¢on=-
Socences in 15-tone temperazent, many of his ideas stand tp
surprleingly well under subjective evalusticm. If Das

Halnt:vitltnprtnzig bas not proved the revolutionary mani=

feato its author inteoded it to be, it is still an intersat=

ing document.




