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On The  Cover:  

The genesis of the handsome teponazli on the 
back cover occurred in the late 1960s when 
Stuart  Marrs was an undergraduate student at 
Indiana University. The percussion department 
at IU owned a homemade plywood version that  
sounded close to a real teponazli; however, 
Marrs tried to imagine how the instrument made 
from a solid piece of rosewood must  sound. 

While home on break in New Jersey, Marrs 
made an appointment to meet Dr. Gordon Eck- 
holm, then director of the Mexico and Central 
America anthropology department of the Muse- 
um of Natural  History in New York City. Dr. 
Eckholm allowed Marrs to measure and study 
numerous specimens from the Museum's collec- 
tion and photocopy several pertinent arrticles 
from anthropology journals. 

Marrs's next step was to find a piece of 
rosewood large enough to make the instrument  
h imse l f -  with concentration on acoustics alone. 
The search proved futile; ar t  supply houses im- 
ported only small pieces for sculptors. His en- 
thusiasm for the project waned. 

The teponazli was forgotten until 1974. At 

that  time, Marrs was t impanist  for the National 
Symphony Orchestra of Costa Rica, and hap- 
pened to accept a free-lance engagement for a 
production of "Guys and Dolls." He met Eric 
Eigen, a t rumpet  player whose vocation is 
abstract sculpture. Marrs shared with Eigen 
his dream of making a teponazli of rosewood. 
Eigen was familiar with a local relative of 
rosewood called "cocobola" that  he felt would 
probably work as well, and was eager to take 
on the project. 

Marrs commissioned Eigen to sculpt the tep- 
onazli, giving him artistic rein and all the acous- 
tical design information he'd gathered in New 
York. The result is the rich, exotic and beautiful 
instrument on our cover, which Eigen copied from 
an original specimen in a Mexico City museum. 
The artwork "sounds great," too, Marrs affirms. 

Eric Eigen now lives in New York City. 
Stuart  Marrs, in recent months involved in the 
pursuit  of his doctorate at  IU, has now been 
appointed to the facul ty  of the Univers i ty  
of Maine. 
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An Interview With Karlheinz Stockhausen 

by Michael Udow The following interview with Mr. Karlheinz 
Stockhausen took place in Ann  Arbor, Michi- 
gan, on March 8,1984. Mr. Stockhausen and his 
chamber ensemble were in residence in Ann  
Arbor for the advance preparation of Luzifer's 
Tanz, the third scene of  his opera, Samstag aus 
Licht, which was premiered with the University 
of Michigan Symphony Band under the direction 
of H. Robert Reynolds in a production by the La 
Scala Opera in Milan on May 25, 1984. 

Michael W. Udow 
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Karlheinz Stockhausen Photo Credit: Clive BardegLondon 
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M I C H A E L  UDOW: B e c a u s e  o f  y o u r  con-  
c e r n  for  t i m b r e  a n d  : frequencies ,  y o u  h a v e  
a m a s s e d  a v e r y  l a r g e  c o l l e c t i o n  o f  ins tru-  
m e n t s .  W o u l d  y o u  p l e a s e  d e s c r i b e  s o m e  o f  
y o u r  i n s t r u m e n t s  for  o u r  r e a d e r s ?  
K A R L H E I N Z  S T O C K H A U S E N :  For every 
work with percussion instruments I have com- 
posed since 1951, I have purchased the unusual 
instruments myself. Whenever percussion 
players have worked with me on these works, I 
have shown them the instruments and they 
have gone to the same factories andto the same 
dealers in order to get the right instruments. 

For the very last composition (which you 
have helped me to realize here in Ann Arbor) 
for Symphony Band, Luzifer's Dance, which in- 
cludes ten percussionists, I have first selected 
the instruments. I went to the people who make 
some of them, like the church bell factory in 
Karlsruhe with engineer Stumpf. Some were 
made by Kolberghimself, specifically those that 
had to be made of bronze. Several were ordered 
from Asia through the Asian Sound Shop in 
Cologne, owned by MichaelRanta. Some instru- 
ments I had already, myself. 

Starting from the most critical instruments 
that I required for Gruppen for Three Orches- 
tras, I had already traveled in 1955-56 to Lindau 
to the cowbell factory, and I selected for the 
West German radio station the right cow bells. 
As you know, there is a whole scale with precise 
pitches spread over about five octaves, and I had 
no money at that  time. I bought these cowbells 
for something like, nowadays, $60. Later I 
couldn't get these cowbells back and some were 
stolen, so I needed to buy them again. I went 
again, and now I have three complete sets of the 
right cowbells. 

The most crucial problem started right away 
when other musicians tried to find the same 
type of cowbells. For example, Boulez then went 
to the factory and bought three complete 
chromatic octaves of cowbells. He later 
mounted them in a fashion where the cowbells 
didn't resonate anymore because they were 
mounted horizontally. Caskel, who performed 
in the premiere later, mounted them that way, 
too. In Gruppen for Three Orchestras, rather 
than suspending them, Caskel fixed them with 

screws on horizontal stands, and the sound was 
dead. There was no resonance anymore. One 
must mount them in an extremely careful way, 
so the screws that go through the holes at the 
end of the cowbells do not touch the metal. There 
has to be a very special kind of rubber or fiber 
glass insulator which allows the cowbells to 
ring. In Gruppen for Three Orchestras I would 
recommend stands that allow the bells to hang 
vertically so the musician is standing. I have 
composed the piece in such a fashion that the 
percussion player should be standing. Then one 
can see the conductor under the cowbells, and 
when the player holds his hand in a normal 
playing position in front of his body, he can 
strike the lower edge of the cowbells with the 
cowbell clapper at an angle of about 45 degrees. 
It must be the clapper that was originally in the 
cowbell and not some other kind of metallic 
stick. He can achieve the best sound when the 
cowbell is suspended with leather straps, and 
he can still see the conductor with the music 
stand in front of him. The correct instrument 
racks are essential; I had blacksmiths make 
them at the right height for Gruppen for Three 
Orchestras. The stands are bent: they are made 
in steps so that the lower edges of the four cow- 
bells hang exactly even in one horizontal line. 
That is absolutely necessary, and is dependent 
on the size of the cowbells. Sometimes you get 
the same pitch with different sized cowbells, so 
you must make special stands for special sets of 
cowbells and never separate them or use them 
for some other purpose. 

I have always recommended that percussion 
players who play certain pieces more often or 
who are playing in an orchestra do not lend out 
these instruments because the instruments will 
not always be given back. The replacement of 
instruments is very hard because the stands are 
no longer right, the sizes are different-  and as 
you know, there are frog mouth cowbells, or 
rectangular mouth cowbells, and they have dif- 
ferent sizes and different tones. One can be 
happy if one finds the right features and if the 
sound is clean, which means there is no rattle. 
Sometimes they rattle and the musicians don't 
know why. There are very few fine cowbells, so 
you must select them among several hundred 
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to get a clean sound. I t  is like the Japanese rin, 
for example, which are made differently. Cer- 
tain rin have overtones tha t  are noisy and this 
you can neither see nor immediately hear  if  you 
don't compare them with the bet ter  kinds. 

The next problem, after the cowbells, are the 
African log drums. I chose the original African 
log drums in Cologne at  the Rautenstrauch 
Museum, and I got them for several perfor- 
mances, but then the director didn't  want  to 
rent  them out again. He simply had very few 
available. Then I found a violin maker  in 
Frankfur t  who made another set of six with the 
r ight  pitches. He imitated the original ones 
from Africa. The problem is that  these drums 
were made with fresh wood and they cracked 
after some time because the percussionists, as 
is often the case, did not t rea t  them well. They 
just  threw them into boxes with other oriental 
instruments -"exot ic  instruments," as they say 
- and then they cracked because the humidi ty 
was not sufficient. Two were stolen when they" 
were rented out to another orchestra. Then 
came the problem of how to replace them. 

I have found several percussion players in 
the United States through the years who have 
made replicas with some other materials.  One 
percussion player (I don't remember his name) 
in California made a set tha t  sounded fairly 
good, I must say. He made i t  from hickory wood 
and burned out the inside, and he got a very 
good resonant sound. There is another percus- 
sion player in The Hague in Holland who made, 
last  year, a set for Gruppen for Three Orches- 
tras, and I heard them. They are a l i t t le  bit  less 
resonant than  the original African log drums. 
Nevertheless, the pitch and the t imbre were 
right. But then the specifications of the sticks 
must  be natura l ly  adapted to the new kind of 
wood and the special volume of air  inside the 
drum. One should t ry  to duplicate the original 
t imbre evoked by the photographs and heard in 
the recording. 

The H a r m o n i a  Mundi  EMI recording  re- 
released last  year  is the very first performance 
of Gruppen for Three Orchestras conducted by 
Maderna, Boulez and myself. I t  is different from 
the one released by Deutsche Grammophon re- 
corded seven years la ter  in 1965. This one is 

from 1958, and i t  has the r ight  t imbre of all the 
instruments. 

Very few percussion players have their  own 
tom-toms and bongos. I th ink we should now 
approach a new era in percussion technique 
where percussion players should never travel  
without their  own instruments.  I t  is unthinka-  
ble tha t  a good percussion player from an In- 
donesian Gamelan Orchestra, for example, or 
from a Japanese N6h Orchestra or a musician 
from Ghana would ever use another drum tha t  
is not his own. And I th ink also in Western 
practice we should not have tha t  disregard, as 
is the case of many percussion players, for the 
instruments they use in concert. They should 
always be as close to their  drum or to their  set 
of drums as a violin player  is to his violin. Per- 
cussionists should never use other drums unless 
it  is an emergency. I traveled with the "London 
Sinfonietta," and the percussion player who is 
one of the first chair players with the BBC Or- 
chestra would phone beforehand to Florence or 
to Milano and then be obliged to run around in 
the city to rent  a conga, cymbals and bongos, 
and also tom-toms, for example, for Kreuzspiel, 
which was par t  of the program tha t  I conducted 
with this orchestra. These were the lousiest old 
drums that  had been hanging around somewhere 
in the percussion room of a local orchestra, 
whose percussionists couldn't care less about 
their  quality. I was shocked about this whole 
at t i tude of the musician towards his instru- 
ments, because I think a great  deal of a drum. 
I played a lo t  of performances of my work Ceylon 
(Chrysalis Records) which uses a Ceylonese 
"Kandy drum," and I have a set of these "Kandy 
drums" at  home. They are so fragile; if i t  is the 
wrong temperature and the wrong humidity, 
the drum does not sound anymore. 

So I think the percussion player should really 
live with his drums, l ike a violin player  lives 
with his violin, or a clarinet player with his 
personal clarinet, or a flute player with his flute. 
This is absolutely necessary. The pitches of 
rented instruments are usual ly wrong. They go 
sharp or flat because na tura l ly  these tom-toms 
are always being tuned for different pieces. The 
drums must be prepared ahead of t ime for quite 
a while so the pitch does not move anymore. I t  
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is like a piano; if you tune it too much up and 
down, it does not hold its pitch anymore and the 
sound is dead. And then percussionists nowa- 
days always use these plastic skins. I strongly 
recommend for certain works that I have writ- 
ten to use only calf skins. And they are still 
available, I'll tell you that. 

Speaking about drums, for example, after 
Gruppen for Three Orchestras, three years later 
in 1961 I started Momente, which has a large 
set of different kinds of percussion instruments 
very dear to me, for three percussionists. We 
can just continue talking about drums. I went 
to a fair in 1960 in Frankfurt and I found one 
made by Karl Rimmel called a "kidney drum." 
It has a size of about, I would say, 31/2 feet long 
but is kidney-shaped, and it stands on four 
metal legs. It is built like a tom-tom but has a 
switch for being half-muted or completely 
muted. It has several in-between steps of mut- 
ing that are discontinuous. And the drum has 
this incredible quality that enables you to pro- 
duce a 11/2 octave glissando by moving from the 
center (the largest diameter of the drum) to- 
ward the edge (the smallest diameter of the 
skin). The drum has two calf skins, upper and 
lower. I still have several kidney drum skins at 
home. This drum is extraordinarily beautiful in 
all qualities that concern the focusing of the 
sound, the timbre. It sounds like one of the best 
timpani, if you like. With a wooden stick-on- 
stick rim shot while moving one stick you get 
this marvelous overtone glissando which goes 
from the highest [e] to the [u] sound and at the 
same time when you draw up the left stick (let's 
say the stick that is underneath and touching 
the rim), if you draw it over the whole skin from 
the center to the edge, you get a 11/2 octave glis- 
sando. When you have a series of attacks from 
the center of the skin going to the edge, this 
same glissando is produced. There is also a con- 
tinuous glissando possible with a roll, and in 
addition, the basic skin tension is even tuneable. 

Now, Momente has been composed for that 
drum, and my works which are slightly complex 
in performance practice are not performed very 
often. The record is out, nevertheless. I ordered 
a few more of these drums several years ago 
when Momente had to be performed again and 

I had difficulty getting them from Karl Rimmel 
because he said nobody wanted this drum. He 
made one more for me. He is an ex-Hungarian 
who lives in Austria; he is an old man now. And 
I wonder if this drum will ever be made again. 
I happened to have always composed for special 
instruments throughout my life, in spite of the 
fact that  they are not commercially available. 
I believe that originality is more important 
than an ensemble ofmass-producedinstruments. 
MU: With regard  to i n s t r u m e n t  se l ec t ion  in 
play ing  Zytdus, it s e e m s  crucial ,  f rom w h a t  
y o u  are  saying,  that  the  p e r c u s s i o n i s t  then  
se lec t s  t o m - t o m s  that  h a v e  t w o  m e m b r a n e s  
so that it  is  a dist inct  t imbral  source  from the 
b o n g o s  w h i c h  are  a o n e - h e a d e d  m e m b r a n e .  
KS: Not in my work. In my work, they are just 
an extension of the same scale and only because 
of the lack of tom-toms in the higher register, 
let's say, around C in the middle of the piano. 
It starts already at G below that middle C and 
upwards: there were no tom-toms available. 
That is why I took the bongos; I would have very 
much liked a whole family of tom-toms not hav- 
ing differences in timbre (except in a few works 
where I specify that it should be a bongo, or an 
upside-down bongo withbeans like inKontakte: 
that  is something else). Generally when I write 
for five or six membranophones, I prefer the set. 
In Gruppen for Three Orchestras, I prefer a 
whole set for the twelve percussion players (four 
times three); I prefer a complete family of 
tom-toms. 
MU: Would y o u  prefer  one  m e m b r a n e  or 
two?  
KS: Two. Usually the bongos are much too dry 
for what I want. 
MU: You  prefer  m o r e  re sonance?  
KS: Yes, because they don't carry far enough in 
context, ~as in Zyklus where the membrane in- 
struments mix with the metal instruments. I 
like the drums to carry a little bit longer. Even 
a snare drum carries longer than bongos. 
MU: S p e a k i n g  of  r e sonance ,  w h e n  y o u  
se l ec t  your  o w n  ~ l m g l o c k e n ,  do  y o u  s tr ive  
for s imi lar  d e c a y  f rom the  l o w e s t  to the 
h ighes t  pitch? 
KS: That doesn't exist. That is only the case 
with a very special vibraphone I bought. It is 
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the Deagan Traveler used in Refrain. I bought 
it myself, because on all the vibraphones I found 
in the West German radio stations and city or- 
chestras the lower bars resonated much longer 
than the higher ones. The only vibraphone I 
found, after checking every model (also the 
other Deagan models, by the way) that had an 
even decay was the Deagan Traveler, which I 
bought. It has a decay of plus or minus eight 
seconds, which means it differs only for plus or 
minus half a second. I checked this bar by bar 
by beating with the same beater and measuring 
with a stop watch. Each bar lasted eight seconds 
which I found absolutely marvelous and that's 
why I've always recommended this instrument, 
in particular, for Refrain and also for Zyklus. 
Whenever I use a vibraphone, I recommend this 
one. Also, the clarity of the attack compared to 
the golden one of Deagan is better. The Artist 
Model is much too soft in an ensemble context 
where cowbells, log drums, and tom-toms are 
played. The vibraphone that speaks more 
clearly in the attack is best. 

So, now we have come to Zyklus, the result of 
the long research I made together with Christoph 
Caskel. In Zyklus, I finally found this circular 
idea where the percussion player plays like an 
organis t -  only a round organ. For the first time 
in the history of our music, the percussion 
player became a soloist and now has the same 
importance in chamber music concerts as or- 
ganists, pianists, wind instrumentalists, and 
certain string players. This requires something 
from the percussionist he usually doesn't have: 
a source to acquire all of these instruments and 
a little van in order to transport them. Caskel, 
who started all this, was first connected with 
music conservatories that bought certain in- 
struments for him and then, later, radio stations 
had them. But always he had to rent instruments 
out or to give some of them away. Half of the 
instruments I own myself, so he got mine; I 
worked hard all the time to earn money for the 
percussion instruments, so I didn't want to give 
them away. He had my tam-tam, my nipple gong, 
and got two log drums that he rented out from 
the museum. The director was so kind to give 
them to him for a longer time. Finally Caskel 
bought two, one of them with wrong pitches and 

the other one with the right pitches. So there 
were these compromises necessary sometimes, 
you see. 

Caskel had a special rehearsal room where 
he taught his students. There were and still are 
many Americans who are working with him at 
the Music Conservatory in Cologne on Zyklus 
and Kontakte. I hope they will one day come 
back to the States and teach what they have 
learned so that finally a new tradition will begin 
from the place where these works were first 
composed, performed, and experimented, and 
extend to other places where they are taught 
now. I think this is absolutely necessary so that 
the next generation learns from those who have 
had contact for some time with the musicians 
who have played first performances of certain 
works in European music and experienced first- 
hand our new percussion music. 

What I am trying to say is that  percussion 
players who do not have the means have only 
two possibilities: either they are teaching in a 
school, and then the instruments must remain 
in the school; or the percussion players who 
want to make a career as solo players or 
chamber music players must then wait until 
they have their own instruments and should 
not loan them out anymore. They should also 
look for personal students as in the great trad- 
itions of Indonesian and Japanese music. Once 
a player has started a solo career or a chamber 
music career, he should have always, I would 
say, two younger students who then prepare the 
instruments for their master, whenever the con- 
cert takes place. For example, for several years 
I saw Robyn Schulkowsky, the American per- 
cussion player who is a very good player, setting 
up percussion instruments when Christoph 
Caskel performed Zyklus or Kontakte because 
she was studying with him and always wanted 
to help her master to set up or transport these 
instruments. Our concert contracts state that 
"transportation of the instruments must be pro- 
vided by the person who organizes the concert." 
Someone comes and gets all these instruments, 
and the students, together with Caskel, set 
them up. 

Younger pairs in Germany give concerts. 
For example, Andreas Boettger and Ingo 
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Metzmacher, a new duo, have been working 
with me recently to prepare Kontakte. They own 
their van, a Volkswagen bus, and when they 
need very special instruments, they get them 
from me. They also have help to set up the per- 
cussion instruments before they start playing. 
That is not usually the case. When percus- 
sionists arrive, they ]:Lave to set up for two or 
three hours, and they are completely exhausted. 
The music becomes secondary because the per- 
cussionist is exhausted. That is wrong. We al- 
ways arrive the day before, so that first we can 
set up the instruments. The musician goes to 
sleep and then he starts in the morning with a 
long rehearsal, but it should finish by one 
o'clock on the day of the concert and not go on 
into the afternoon. Otherwise the concert can- 
not be good. So it is absolutely necessary that 
the percussion players find a way to own the 
instruments and to protect the instruments - 
their own instruments - and transport the in- 
struments, and have help setting them up. It  is 
only, I feel, the teacher-student relationship 
that can give the right conditions for the best 
quality of the performance. 

I would also say that no one should ever play 
pieces like Zyklus and Kontakte and even 
Kreuzspiel (or now the new pieces, Musik im 
Bauch for six percussionists or the composition, 
Kathinka's Chant as Luzifer's Requiem, a 36- 
minute long composition for six percussion 
players and one flute that  I composed last year) 
without having worked withthe musicians who 
have given the first performances of these 
works. So, one should study Musik im Bauch 
and Kathinka's Chant with a teacher who has 
performed them together with me. The latter 
requires that  the percussion players make their 
own instruments, and I specify criteria for that. 
Once they've made their instruments, it takes 
quite awhile to study the work. 

The "Kolberg Ensemble" is composed of 
three percussion players from the Radio Or- 
chestra in Stuttgart and three percussion 
players from the Southwest German radio sta- 
tion in Baden-Baden. These six players now 
have a new repertoire. They own their own in- 
struments, and at the radio stations they have 
always the same instruments, the right facilities, 

and the best stands you can imagine for these 
new instruments. They also are willing to teach 
others. I have just arranged a contact with an 
East German ensemble of percussionists and 
the Kolberg Ensemble. 

This East German ensemble is also willing 
to work together with a group from The Hague, 
called the "Slagwerkgroep Den Haag." This is 
the best in Holland. I think at the moment it is 
even better than "Les Percussions de Stras- 
bourg" which has had a very hard time for three 
or four years and now has some new players. 
"Les Percussions de Strasbourg" are gradually 
beginning to play Musik im Bauch, Schlagtrio 
and other works they have in their repertoire; 
they made a complete new start last year. So 
these two ensembles, the "Kolberg Ensemble" 
and the "Slagwerkgroep Den Haag," have the 
right instruments now, after having worked 
with me. I am going back to The Hague directly 
after my American tour, to work another week 
with them and take them to Milano where they 
will stay for three weeks to play the scene entitled 
Kathinka's Chant as Lucifer's Requiem for six 
percussion players and flute, as I have said be- 
fore, in my new opera, Saturday from Light. 

In the future, anybody who looks at the score 
will have no idea, even with lots of photographs, 
how the instruments sound. Even if he has a 
recording, he will have no idea how to obtain 
these sounds. They are so strange, and the 
method of playing these instruments is so 
strange, that  it is essential for new musicians 
to visit the groups who have worked with me 
for a long time in order to see what kind of 
instruments they have. Then one can make dif- 
ferent kinds of instruments, other varieties, but 
one must absolutely have had contact and long 
working sessions with the musicians who 
played these works for the first time. 

For example, for several works (Inori, Music 
in the Belly, Kathinka's Chant) I searched for 
years to find bell plates. Bell plates are extraor- 
dinarily varied in Germany. Inori, my work for 
large orchestra and two dancers, uses them. In 
the very first performance, the bell plates were 
from the Southwest German Radio Station in 
Baden-Baden. They were thin bronze and not 
heavy at all. They had a very precise pitch, al- 
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though the second overtone (the upper octave) 
was louder than the fundamental. The funda- 
mental was fairly weak, because they were 
thin, as I said. Nevertheless, they were trans- 
portable, and the chromatic scale was good. 
They had a noisy sound when you hit them har- 
der, and I didn't like that so much. So I went to 
the church bell factory in Karlsruhe and found 
a man who made bell plates from duralumin, a 
marvelous solution. They are not heavy. 

I now own two chromatic octaves of these bell 
plates. They are expensive, though, I must say. 
I have bought special stands for them. They 
must be fixed in a very special way that is 
difficult to describe now. The nylon strings must 
loop around two metal hooks so that the plate 
doesn't move sideways when you hit it and the 
best resonance can be obtained. I use three 
stands for the chromatic ninth which is re- 
quired for Inori. When the three stands are com- 
plete, one has two octaves. If you want more, 
then you need more players. To dampen these 
plates, one needs an extraordinary technique 
wearing special gloves you have to make - 
woolen gloves - that  don't make sounds them- 
selves. You must dampen these plates in 
rhythm in order to play clean melodies. 

Music in the Belly has been composed for 
these bell plates. The "Percussions de Stras- 
bourg" never owned a set so they rented them 
from me. It was a very complicated process be- 
cause they are in France 600 kilometers away 
from me, and the customs problem is difficult. 
Now they have their own set. The "Kolberg En- 
semble" also obtained their own set because the 
South German Radio Station replaced the older 
bell plates with these duralumin sound plates. 
I make a distinction between bell plates, which 
are the old bronze, the heavy ones, and sound 
plates, which are the duralumin ones. 

Now the "Slagwerkgroep Den Haag" found, 
for example, a Dutch maker of bell plates who 
cut them especially for this ensemble and they 
were pleased that they were less expensive than 
the ones from Karlsruhe. I came to a rehearsal, 
and I said, "What are these pitches? The pitches 
are wrong." They didn't recognize that once 
these bell plates were hung next to each other 
and played one after the other that the pitches 

they checked at the factory were no longer 
chromatically right; the tuning is a very deli- 
cate thing. These cheaper ones do not have the 
right overtone series and harmonically they 
sound wrong. The people in Karlsruhe have 
enormous plates of hard aluminum, and they 
use a special process of putting metal powder 
on top of them. Then they make an electro 
magnetic field to find out where the heart of the 
plate is - that  means where the center is. The 
metal powder forms circles moving around the 
"center" of the plate. That is how one finds out 
how to cut and finely tune each plate, to get just 
the right pitch. The rest of the plate has to be 
thrown away. This is a very expensive process. 
So, the "Slagwerkgroep Den Haag" came to the 
conclusion that they had to throw away the bell 
plates they had just obtained. And now they 
will use mine for La Scala. They have already 
ordered the right ones from the "Karlsruher 
Glockengiesserei." 
MU: For  my  own curiosity,  how is the one 
tha t  I buil t  for  Luzi fer 's  Dance? 
KS: It's good; it's extraordinarily heavy. And 
Larry Kaptain who is playing it should play it 
with a large beater. But he also needs to play 
the snare drum rim shots, the tom-toms, and 
the gong. So I told him, whenever there is a time 
in the solo which he has to play, he should use 
a heavy beater (wooden center covered with 
felt) for the gong so that the gong speaks better, 
and to strike the gong only on the nipple: that's 
where it speaks the best. On the other hand, he 
should have an even heavier beater for the bell 
plate. Then the fundamental of this very pre- 
cious bell plate that you made comes out very 
beautifully. The beater used is dictated by the 
speed of the other instruments, but that's a long 
story. That's why I think he would have been 
much better off with a duralumin bell plate, 
because it is much easier to hang, handle, and 
transport. At the same time, it has a very beau- 
tiful quality, and the pitch that he gets now you 
can easily get with a duralumin bell plate. 
MU: This is interesting,  because  ac tual ly  
what  I purchased  for  the r a w  mater ia l  is 
hard aluminum. 
KS: That is not steel? 
MU: No, it is very  dense  aluminum. 
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KS: It is heavy, like brass... Mine are very light. 
MU: I t  is this type  of  distinction* tha t  can  
become confusing.  
KS: Yes, that is why it is important that  one 
sees the original instruments and physically 
plays them. 
MU: Yes, tha t  would  be terrific. 
KS: For example, Boulez had ordered some bell 
plates after he had learned about Inori and 
heard the recording. He ordered them for Pli 
selon Pli where they are required. The BBC 
bought a whole set of bell plates (not the sound 
plates) made of bronze. And it turned out he 
wanted to make a recording for CBS in the BBC 
building. I spoke to the percussionist and asked 
how the work was going. He said that Boulez 
had to rewrite the entire part because of these 
new bell plates. They were so heavy and there- 
fore so difficult to play that it took two people 
to play the part, and it is only one octave. It also 
took four people to mute them because they 
were so difficult to mute. You need both hands 
and the knees and special gloves to mute them 
right after the attack, because Boulez has writ- 
ten clear melodies, not "let vibrate" all the time. 
Boulez came to the rehearsal and saw the 
mechanical process that was required to mute 
and play the bell plates. He was shocked. So, 
what he had to do was rewrite all the rhythms 
and cut out all the fast rhythms for the bell 
plates, because once they were bought, it dic- 
tated a different music, you see. Now the rhythms 
are much slower in these parts. 

But I think once the music is written, one 
should find the kind of bell plates that are neces- 
sary. It is true that with my bell plates, Boulez 
would lose most of the fundamentals, because 
the fundamentals do not really come o u t -  only 
the higher octave comes out clearly. One hears 
the lower pitches only when one is close. This 
means that the pitches that were originally 
written sound more loudly one octave higher. 
When there is time enough to take a very soft 
beater with a wooden center inside, the funda- 

*It is, in fact, the translation that is at fault. Duralumin 
is not "hard aluminum, but rather, an aluminum 
alloy with copper, etc., remarkable for its strength 
and hardness combined with lightness." (Concise Ox- 
ford Dictionary, 1982) 

mental will come out more strongly. But then, 
immediately, the second partial (which means 
the octave) or the third partial (the octave plus 
a fifth) predominate. This is a real problem we 
cannot overcome. I think we have to accept that  
the lower octave we call the octave from contra 
C, two octaves below middle C, is only obtaina- 
ble with the very heavy bell plates, but then you 
have to have very slow music and very special 
beaters and, again, it's very hard to mute these 
bell plates. Now I have written many works 
that include the sound plates chromatically. 

These new works also include instruments I 
found while living in Japan. I bought many rin 
in shops that sell instruments for Buddhist tem- 
ple ceremonies. Finding specific pitches is not 
so easy. You have to have many rin in order to 
find the right pitch. It also requires special ex- 
perience to know in which tessitura the pitches 
can be found. I have used the rin with defined 
pitches in Inori and in other works for the last 
fourteen years. I own three chromatic sets; each 
rin has a special cushion. Suzanne Stephens 
has played in all performances of Inori to date 
with the Japanese rin. One needs a special 
technique to mute them. The tin must be played 
from above with different sticks covered with 
soft leather (thicker or thinner, depending on 
which pitch you hit). The chromatic scale of 
Inori starts at middle C, and then ascends 14 
pitches. Now, for example, in Festival (1980) I 
have used four rin, and inLuzifer'sDance, three 
pitches of the rin, and there are other works 
where I have used the instrument. It is best to 
have a friend in Japan or, maybe, one has a 
chance to go there oneself, and go in these shops 
in Osaka without talking too much about their 
use for music. Don't go to souvenir shops; one 
pays ten times as much as they really cost. Go 
in with a tuning fork and select the right pitches. 
They are very cheap, and I have bought most of 
these, like the middle C, which is the biggest 
one (17 to 18 centimeters in diameter), for $8 or 
$9, but that  was a few years ago. When you buy 
them in a shop in Cologne or from Kolberg, they 
cost ten times as much. The middle man makes 
a considerable profit on this. It is preferable to 
have a Japanese friend select them (and then 
one has to buy many in order to select the right 
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pitches) or go to the shop yourself. It might be 
even better to go to the factory where they are 
made; then it would not be hard at all to find a 
chromatic scale. Nowadays, in order to find the 
right pitches, one can write to Michael Ranta 
in Cologne, and he selects among many in order 
to find the exact pitches required. Then he rec- 
ommends putting a certain amount of water 
into certain ones in order to have the precise 
pitch. I think, though, that  it is better to have 
more to choose from and then choose the right 
ones. This will come, I am sure, and some day 
they will be made as musical instruments with 
precise pitches. 

Then there is the problem of gongs. The 
gongs with right pitches are now fairly common 
in Germany. Just  before I came here, you 
needed the two gongs E-flat and C for my new 
piece. I went to Michael Ranta again, and he 
had just prepared three chromatic octaves of 
the same Thai-gongs for the Radio Orchestra in 
Stuttgart. I know that Boulez personally owns 
two chromatic octaves of gongs. He has written 
for chromatic scales of Thai-gongs. They are 
these black gongs with the nipple, the bronze 
gongs. The resonance of the same pitch some- 
times is shorter or longer depending on the 
quality of the gong. I found one E-flat even more 
precise in pitch than the one I bought for you, 
but its decay was much shorter. The gongs differ 
very much in length of resonance, and it is clear 
that  the longer its resonance, the better it is 
(there are no conflicting frequencies in the 
material). 

This is a whole new trend; all percussion in- 
struments, even the "noisiest" ones that tradi- 
tionally, in all instrumentation books, have 
been considered as being undefinable in pitch, 
have pitches. Since Kreuzspiel, 1951, even cym- 
bals have been notated by me with predominant 
pitches. If  you strike them mezzo forte with a 
hard stick, like a plastic stick, then you get a 
very predominant pitch. Naturally if you strike 
the cymbal on the cup, you get another pitch. A 
cymbal sounds best, for the pitches, when 
struck exactly halfway between the edge and 
the bell of the cymbal. Then you get a fairly 
clear Bitch. It was clear when I came here that 
you had chosen the right two pitches for the 

cymbals. Those pitches are clearly noticeable B 
and a B-flat, as required. Every cymbal has its 
pitch. Naturally if you choose among many Paiste 
cymbals (even though cymbal manufacturers 
are not concerned about pitched cymbals) you 
can find the correct pitch. Paiste does employ a 
church organist every now and then to deter- 
mine the pitches of their instruments because 
more and more percussion players order pitched 
cymbals, gongs and tam-tams for symphony 
orchestras. 

The original Chinese so-called Peking cym- 
bals, for example, have clear pitches. There is 
no question that a cymbal should fit into the 
orchestra as any other instrument with the 
pitch and the right overtone scale. We should 
get used to the fact that  even tam-tarns, such as 
the three Chau Luo tam-tams I selected for you 
for my new piece, have very clear pitches and 
do not immediately explode like bad tam-tams 
which are so thin that even when you beat them 
mezzo piano with a heavier beater, they "whish" 
with a noise rather than give a sound which 
builds up with the dynamics. I think a tam-tam 
should start crashing (making the colored 
noise) only when you hit it very hard so that  
then the predominant vibration becomes com- 
pletely irregular, because all the particles of 
the metal are vibrating against each other, and 
that causes "noise" which means aleatoric vibra- 
tion. Every good tam-tam has a predominant 
clear pitch when you hit it at the edge of the inner 
center with a good beater, the size and weight 
of which is very dependent on the size of the 
tam-tam. That is why the choice of Sato beaters 
for tam-tams from the Orient is always depend- 
ent on the diameter of the tam-tam. The larger 
the tam-tam, the larger and heavier the beater. 

One should know that tam-tams and cym- 
bals, as much as gongs, can have defined 
pitches, and all composers should write the 
pitches and should know what they want. Some- 
times you hear in the most defined harmonic 
field of an orchestra that the percussion is play- 
ing gongs or tam-tams which completely destroy 
the harmony. The composer is not aware of this 
because he just says "tam-tam" or"gong" (small 
or medium or large), but he is not aware of the 
fact that  a gong in a good orchestra in Bali could 
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never have any other pitch because it fits in the 
harmonic spectrum, and it is exactly in harmony 
with the orchestra. 

In different pieces one should use different 
tam-tams, different gongs, and different drums. 
Drums should be as pelTectly tuned as violins. 
Cymbals, tam-tams, and gongs should be chosen 
exactly according to the harmony of the pieces 
in which they are used. They are harmonic in- 
struments as all others are; there is no percus- 
sion instrument, not even guiro or maracas, or 
Indian bells, that  does not have a predominant 
pitch. We might compare, for example, a half 
dozen small Indian bells like those I use for 
Zyklus, Kontakte, orInori in particular; you can 
hear the different pitches. It depends on the 
selection- the size, the cluster, and the number 
- of the Indian bells to find the predominant 
pitch you want. It is easy to select the pitches 
according to a harmofftc field. It is absolutely 
necessary that the composer specify more pre- 
cisely the predominant pitch of a given metallic 
instrument and also era so-called noise instru- 
ment. Every noise instrument, as you know, 
has a noise band and net just white noise. Every 
so-called noise instrument has a predominant 
medium pitch of that band of noise. It is neces- 
sary that percussionists get used to the defined 
pitches of all their instruments. Then a new 
culture will start where the western percus- 
sionists will be really on the level of the great 
traditions of percussionists in Japan in the NSh 
music, Kabuki music, and Gagaku music where 
percussion instruments are used. Their instru- 
ments cannot be a quarter tone o f f -  it is un- 
thinkable. The same is true of Javanese and 
Balinese and Indian music. We should have the 
same concept of harmony and of the melodic 
quality of percussion instruments. 

Now we come to my last composition which 
uses instruments that are not known yet - for 
example, what we call "Schalenglocken" (bowl 
bells). They come from. the Karlsrnlhe church 
bell factory in as many octaves as you like. They 
are big bowls of bronze, and they are struck 
with very hard beaters. It  is better to strike 
them with a typical Keisu (Doba~i) beater, 
which is wood with soft: leather around it. They 
come also in different thicknesses, depending 

on the pitch. The Karlsruhe factory now makes 
beautiful, quite heavy antique cymbals. Some 
people call them "crotales," but I think crotales 
is the wrong term. Originally crotale meant a 
wooden rattle in the Hebrew, Egyptian and in 
the Greek tradition. The bronze discs referred 
to as crotales were originally played with two 
hands and hit together as tiny little cymbals. 
MU: Like the Turk i sh  type? 
KS: Exactly. These so-called crotales were orig- 
inally made of wood. The adaptation of the word 
for metal "antique cymbals" has come later. 
You know, antique cymbals have been used by 
the French Impressionists. Debussy and Ravel 
were the first people that really used them in 
the modern orchestra, and they said "antique 
cymbals," from "cymbale" which means "cym- 
bal" and "antique" which means "ancient." They 
used the very tiny small diameter cymbals with 
a defined pitch which they hit together as they 
sometimes do in marching music, where they 
strike the large cymbals together in order to 
make this rather complex double cymbal sound. 
The antique cymbals come in many varieties. 
Avedis Zildjian in America is the one who first 
started making them chromatically. I bought a 
whole set of two chromatic octaves, and I used 
two sets inKontakte. I have used chromatic an- 
tique cymbals I have owned since 1961 in sev- 
eral more works. I found many different methods 
to suspend them. First, I put them on two 
wooden plates on metal stands, and the wooden 
plates had screws in a chromatic order, arranged 
like a piano keyboard. 
MU: So  i t  p h y s i c a l l y  l o o k e d  l i k e  a k e y b o a r d  
i n s t r u m e n t ?  
KS: Yes, but the screws had these fiber glass 
pipes, and they were screwed into the wood. If  
a metal screw touches the antique cymbal, the 
instrument doesn't sound anymore. If  the fiber 
glass pipe is too thick and touches the antique 
cymbal too tightly, it sounds dead as well. If  an 
antique cymbal is screwed on from the top, and 
the metal screw touches the cup, it is again 
dead. I have heard the antique cymbal sets of 
Les Percussions de Strasbourg. For Musik im 
Bauch, three chromatic sets are required. The 
three chromatic sets sounded dead. The players 
even turned the antique cymbals over and hit 
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them on the rim, but this way the antique cym- 
bals were muted by the rubber below and the 
fiber glass pipe through the hole: the antique 
cymbals didn't  sound anymore. Lots of percus- 
sionists use antique cymbals and are not aware 
that  the cymbal sounds "dead," which means it 
still sounds, but the spectrum cannot develop 
and it no longer has resonance. If an antique 
cymbal falls once on a stone floor, it  becomes 
dead, but  you cannot see any crack. So it is made 
of very sensitive material .  Many percussionists 
do not know if  an antique cymbal is alive or 
dead. Thus they still  use the dead ones. This has 
been the case even in my work with Les Percus- 
sions de Strasbourg. I asked: "Don't you hear  
that?" They said, "What do you mean?" I said, 
"Well, l isten to it. Even the pitch is no longer 
the r ight  pitch." And they were not aware of it. 
MU: A n d  there  w a s  no d e c a y ?  
KS: Yes, there was almost no decay anymore. I 
said: "You have to get a new one, as it  must  have 
fallen, or sometimes they die after a certain time 
when you beat them too hard with too hard beat- 
ers. They are very, very delicate instruments." 

What  I am trying to say now is this: for my 
new composition, Lucifer's Dance, I bought two 
sets of all the percussion instruments.  I own a 
duplicate set of all the instruments I selected 
for The Universi ty of Michigan. Because I was 
afraid tha t  you couldn't find the r ight  instru- 
ments, I bought them for myself and I could 
have rented them to you. You see, I hate writ ing 
for mater ia l  tha t  is not the best. I found out tha t  
the Glockengiesserei in Karlsruhe could make 
the new type of antique cymbals. They are only 
a l i t t le  more expensive than  the ones Kolberg 
makes. They sound much better. I bought sev- 
eral of them. Then I had the one with the low D 
fabricated (one octave plus major second above 
middle C). One can go down to the middle C with 
antique cymbals now. 
MU: Would  t h a t  be  a b o u t  16 inches ,  
r o u g h l y ?  
KS: The D for Lucifer's Dance is 8 inches in 
diameter, so you are probably right. Which 
means there is no end to "antique cymbals" 
(what Mr. Kolberg calls "crotales"). The heavy 
bronze antique cymbals can now have four com- 
plete octaves chromatically, and they sound 

very beautiful. There are special resonance 
boxes made for these lower ones, so tha t  you 
have a volume of air  resonating; i t  keeps the 
antique cymbals resonating. The large antique 
cymbals need somewhat different beaters, as 
you know. I have seen a full chromatic set 
bought by the Amsterdam Percussion Ensem- 
ble. Do you know this Dutch group? 
MU: The N i e u w e  S l a g w e r k  E n s e m b l e ?  
KS: Yes. They bought them for an opera. So there 
are these new antique cymbals every percussion- 
ist  should know about, and maybe if you come 
to Europe, I can show you all these instruments.  

I t  is important  to know the difference be- 
tween the different makers. For example, this 
church bell factory has a totally different pro- 
cess in making  these ins t ruments  than  the 
others. There is a long tradit ion of making the 
same pitch of church bells in different qualities. 
It depends on the mixture of the metal, the form, 
etc. There are so many secrets about this. 
"Through the years, I have also purchased sev- 
eral  tam-tams. The large one has become very 
famous through Mikrophonie I. The size is 155 
centimeters in diameter, 5 feet 2 inches. And 
this tam-tam was for a while the only one avail- 
able of tha t  size. One has to specially order i t  
from Paiste. Now I bought these Chinese tam- 
tams forLucifer'sDance tha t  I l ike  very much. 

The use of the mater ia l  and the fabrication 
have a whole long tradition, longer than the 
tradit ion of the piano, as you know. This dic- 
tates the kind of quali ty we should look for: we 
should not replace the original instruments 
with replicas just  because of commercial avail- 
ability. I hope this is a t ime of t r a n s i t i o n -  tha t  
percussionists will become more aware of their  
instruments,  much more cultured in knowing 
the history of percussion instruments,  and 
aware of new possibilities. Then a new tradi t ion 
can start.  

To recap what  we have said this morning: I 
recommend if anybody wants to play one of my 
pieces tha t  includes percussion instruments,  
they should not play it in public unti l  they have 
worked with the players who have worked on 
these pieces with me. I am still alive, and I hope 
I can still  live a l i t t le longer and t ra in  players. 
Now I will go back to Europe and t ra in  a new 
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team of players for Kontakte again because Cas- 
kel is practically no longer performing in public. 
He is only teaching. He does not have enough 
time to rehearse. And Kontarsky, who has played 
so many of the performances of Kontakte, is very 
ill now. So I need to train young musicians. I 
have become very involved in this, because I see 
there is no meaning in continuing to compose 
new works for percussion if there is not a solid 
tradition of young musicians who have studied 
these works with me and with the players who 
have played these works for the first time and 
for hundreds of performances thereafter. So, 
finally, the quality of performances of percus- 
sionists must reach the quality of performances 
with other instruments like piano or wind in- 
struments. Percussionists should come to Europe 
and study and work with these musicians. Or 
European musicians who have worked with me, 
and whom I recommend, should then come, for 
example, to a symposium for two or three weeks 
at a certain place in the United States. People 
could apply, send in tapes, and a jury could de- 
cide who is accepted. Then, let's say, five or six 
of the best teams who play Kontakte should 
come together and work with these musicians. 
Allow more than half a dozen top percussion 
players who have applied to playZyklus to come 
and work Zyklus. Then I am perfectly willing 
to come and show them the new technique. 

And there is something more to say: The duos 
should then also bring their sound projectionist 
with them, which is a new profession altogether. 
Almost all my works of the last thirty years 
need amplification. It is always misunderstood. 
People think amplification means to make the 
music louder. That is only partly true. It means 
to bring the music closer in order to listen into 
the inner world of sound, in particular of very 
so~ sounds. So, in certain piano pieces (like the 
Piano Piece No. VII), I put two or three micro- 
phones in the piano, especially in larger halls, 
so that the people who hear it have the feeling 
that their ears are as close to the piano as the 
pianist; one should hear the overtones, because 
a lot of overtone playing is required in the 
Seventh Piano Piece. And in Zyklus, for exam- 
ple, so many sounds are produced by the player 
that only the player can hear. In the hall one 

hears only the attacks of many sounds; and one 
does not hear the full spectrum and all the sym- 
pathetic sounds. So Zyklus is always played, 
when I supervise the sound projection, with four 
microphones at the four corners of the setup. 
Playback occcurs over four times two speakers 
placed in the four corners of the hall, so that the 
public has the same experience as the player in 
the center of his instruments. Then a whole 
world opens up. And the player can also play 
pianissimo in certain passages so that very 
beautiful timbres come out that the public 
never has heard before. 

In Kontakte it is exactly the same. The per- 
cussionist always has four microphones at the 
four corners, and the pianist has four micro- 
phones: one for the almglocken at the back, one 
across the piano taking the highest two octaves 
of the piano as well as the Indian bells (sus- 
pended at the right side) and the woodblock. A 
third one is close to the cymbal, between cymbal 
and hi-hat. And a fourth one is placed higher at 
the edge of the open lid of the piano in order to 
catch all the lower sounds of the piano. Then 
one can catch the sprectrum of the cluster 
sounds and of the soft piano sounds, and one 
gets the overtones. Then there must be one more 
microphone between the gong and the tam-tam 
in the center of the stage, with the microphone 
stand behind the two instruments, a little bit 
closer to the gong. In this way the instruments 
can be always balanced with the electronic 
music, so the tape can be played strong enough. 
The Kontakte tape must be played strong so that  
the public is inside the sounds and yet every 
sound of the instruments must be audible. We 
have played Kontakte with microphones even 
in halls of 400-500 people. It sounds marvelous. 
With amplification, the percussion players dis- 
cover that their choice of beaters will change 
drastically once they hear all the subtle sounds 
on the tape. 

When duos prepare themselves for such a 
symposium as I have suggested, they should 
order the two-track tape (15 inches/second) of 
Kontakte from Universal Edition and then lis- 
ten to every section many, many times and try 
different beaters. Sometimes an indication in 
the score for "hard rubber" or "wooden beater" 
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is not enough. It  depends on the instrument you 
have, the kind of wood in the beater, and the 
kind of rubber or felt covering it. So what one 
needs to do is listen to the tape and try out the 
beaters with the instruments simultaneously 
until one finds that  particular timbre I have 
chosen together with the percussion players 
when I made the recording with Christoph Cas- 
kel and David Tudor (Wergo Records), and with 
Christoph Caskel and Aloys Kontarsky (Har- 
monia Mundi or Vox Candide). The recording 
with Caskel-Tudor was made in 1960 (from the 
world premiere). The recording with Kontarsky 
and Caskel was made in 1968. I don't know if 
the Vox Candide record is still available, but 
there is a new one, released about half a year 
ago on Harmonia Mundi, EMI (this is the inter- 
national distributor). I t  is part of a series which 
is called "Contemporary Music in Germany." 
This record with Kontarsky and Caskel, super- 
vised by me, and mixed down by me, is in a 
boxed set of four records of the years 1960-70 
(box no. 5). In the series, I think, there are ten 
boxes of the German music after the last war, 
and the one from 1960-70 contains Kontakte in 
a recording from 1968. This is the record I rec- 
ommend for orientation. 

The only one ofZyklus I recommend is a very 
early recording of 1959 with Caskel (Wergo). It 
is relatively dry, but at least it is right. 
Whereas, in the others I have heard, there are 
a lot of mistakes in playing, of interpreting the 
score, and also mistakes in the choice of the 
instruments. I am perfectly willing to make 
another recording with a percussion player if I 
see that he is very serious about this and has 
prepared himself enQugh. And one should find 
a good record company. There is a Japanese girl 
who played Zyklus on record, and I was really 
shocked by the quality. I feel very bad if some- 
one has made a recording of one of my works of 
percussion music without contacting me or a 
player whom I recommend. 

It is so difficult to define this music. It is like 
electronic music; you can write a score as long 
and precise as you like, but there is so much 
variety in the instruments that  we have not yet 
fixed a tradition of this new percussion age 
which is only thirty years old. How old is the 

piano tradition?! There should be close contact 
between the composer, the first interpreters, 
and the next generation of interpreters. Nobody 
should decide everything on his own and make 
up his own mind, because it's too dangerous. It 
is too complicated. 
MU: There are certain assumpt ions  about  
the "Augenblick" principle.  Would y o u  
c o mme n t  on  that, please? 
KS: Percussionists played Zyklus for competi- 
tion in Darmstadt and Aix en Provence. (This 
was my idea, by the way.) I insisted for several 
years: "Finally the percussion players must be- 
come as important as the pianists." And I asked 
Dr. Steinecke, former head of the Darmstddter 
Ferienkurse, to be the founder of a new percus- 
sion competition and to get the money for prizes 
for percussionists. I said that I was going to 
write a solo piece for percussion players that 
requires the same high level of skill, technique, 
and musicality as the traditional solo litera- 
ture. He was very pleased about this. I worked 
with Caskel and he played Zyklus in the final 
concert, but H~dler from Hamburg won the first 
prize in Darmstadt. Since then many percussion 
competitions have taken place. 

I have never encountered a percussion 
player who played Zyklus directly from the 
score, but everybody has made himself a ver- 
sion, which means buying the score and then 
making a copy of the score and cutting out the 
little mobile elements, gluing these mobile ele- 
ments on top of the fixed line that is always in 
the middle of each page, and then working for 
several months on his own version and moving 
these mobile elements in order to achieve a per- 
formance version. I have described this very 
carefully in a long article with more than 80 
examples of Zyklus. It has been published in one 
of my volumes, Texte. The second volume con- 
tains a complete analysis of the work and a de- 
scription of the criteria for making a version. It 
would not be difficult to translate that into Eng- 
lish. It is very important. You see, it is not so 
easy to make a version. Once a version is chosen 
by a player, he should rehearse this like a piece 
that has been through-composed, which is com- 
pletely determined. It is still his own version; 
he might make changes if he likes, between 
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performances in order to ameliorate more and 
more the context and to achieve something I 
have recommended, for example, to obtain very 
polyphonic structuring of as much superimpos- 
ition as possible. 

I have recommended building a tree of cym- 
bals ra ther  than using one single cymbal (three 
to four cymbals mounted on top of each other a t  
one stem and connected with small  chains). 
When you strike one cymbal, a process starts  
that  lasts a half  minute or even longer. You 
then s tar t  another instrument  r inging so tha t  
you get very long resonances superimposing. 
You can build up a whole polyphonic piece out 
of this solo piece based on a l inear  method of 
playing. Sometimes I have seen percussion 
players s tr iking an instrument  with a knee 
while at  the same time beat ing two other instru- 
ments to get a complex chord of pitches. That  is 
necessary in Zyklus. I wanted that  so tha t  i t  had 
an equal vertical distribution of the elements 
within a given time. 

Players should know about the process of 
working. They should put the percussion instru- 
ments in a circle and then, for example, hang a 
light bulb above them. With an electronic rheo- 
s tat  device, they should let  the l ight  bulb give 
the pulse and s tar t  working with MM = 30, 
which is a beat  every two seconds. Then slowly, 
slowly speed i t  up, to about MM = 40. There 
are 17 pages. Each page has 30 units, tha t  total  
81/s minutes i fMM = 60 (one second per unit). 
I t  takes about 12 minutes if you choose MM = 
40. That  is a good timing. I th ink  a good dura- 
tion forZyklus is around 13 minutes. Only afew 
players can dare go to 15 minutes without be- 
coming boring. If you have very long resonating 
types ofinstruments, you can go up to 15 minutes 
and make something very mysterious and beau- 
tiful. Otherwise around. 12 minutes would be 
r ight  - let 's say 13 or 11 - the shortest can be 
101/2. Once I heard a performance with a dura- 
tion of 81/2 minutes, but  i t  was a complete fake 
because most of the predetermined elements in 
the fixed time layer were wrong, and couldn't 
be heard. 

So there are many methods now which have 
been developed in order to learn Zyklus. For 
example, using a light metronome the musicians 

can see from any direction sometimes causes 
problems. Mircea Ardeleanu has made a cas- 
sette recording of his own voice counting the 
t ime units  for every page. This works quite well. 
He counted at  certain places also upbeats, sub- 
divisions, etc. Many players  have about six 
music stands around them so whenever they are 
at  a different place they can see the music. But 
the best way is to play a version from memory. 

There are a lot of ingenious inventions now 
about the stands for the beaters, as well as dup- 
licating the same instruments in opposite loca- 
tions, l ike the tambour de basque for these 
ra t t l ing  bell sounds. 
MU: Or gui ros ,  perhaps?  
KS: Yes, or as you recommended, which I find 
very good, the hi-hat  twice, once for the open 
hi-hat  and another for the closed hi-hat  sound. 
So you see: communicate as much as possible, 
please, and let  these young players come to 
Europe to work. I have known several Americans 
who lived in Cologne for several years, and they 
still  are working on Zyklus. They will not per- 
form it in public because they say they are not 
yet ready. They have understood the complexity 
of it. It  is like the pianist  who works with a 
master.  The more he works with the master,  the 
longer i t  takes before he plays the Hammer- 
klavier Sonata by Beethoven. The more you 
know, the more professional you become and 
the more you understand what  is required in 
order to play this new l i terature  for the public. 
The public has no idea how it  should be done. 
The musician should have the responsibili ty 
and guarantee the highest  quali ty of music. 
Otherwise i t  will be disappointing. 
MU: Y o u  h a v e  t a l k e d  a b o u t  p o l y p h o n i c  
s t r u c t u r e s  in  t r y i n g  to p r o d u c e  v e r t i c a l  
s tructures  w i t h  the  k n e e  and  t w o  hands ,  
w h i c h  b r i n g s  me  to a n o t h e r  point: I found ,  
after h e a r i n g  severa l  r e h e a r s a l s  o f  y o u r  
n e w  w o r k  for the  Un ivers i ty  o f  Mich igan  
S y m p h o n y  Band,  the  p e r c u s s i o n  instru-  
m e n t s  be ing  c o m b i n e d  in a c o m p l e x  verti-  
cal  s tructure .  T h e n  that  vert ica l  s tructure  
shifts  and  b e c o m e s  p o l y r h y t h m i c  7's 5's. 
Can  y o u  s p e a k  to that? What  interes ts  y o u  
c o m p o s i t i o n a l l y  - today?  
KS: Well, I am interested at  the very beginning 
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of a new work in creating my own sounds. And 
creating my own sounds means mixing, and 
mixing with the traditional instruments means 
superimposition of different instruments, which 
results in complex sounds that  cannot be ana- 
lyzed anymore. So what I really want is that, 
when a percussion player makes his own ver- 
sion of Zyklus, he creates sound complexes that 
are his own, the result of the superimposition 
of several instruments, and you cannot analyze 
how he made them. This is, I think, the most 
creative process in percussion nowadays. The 
players can produce their own complex sounds 
by combining different instruments. If  the com- 
position is what we call mobile structure, like 
Zyklus, there is the chance that the percussion 
player can decide himself which elements to 
superimpose, and by this create fantastically 
mysterious sound complexes. Nobody knows 
then how they are produced because they are a 
mixture of several percussion instruments. 

Then sometimes the player may reveal what 
this mystery is all about in a certain sound com- 
plex, because he horizontalizes it. You hear the 
same instruments played one after another, and 
then they become again verticalized, and it's a 
marvelous "revelation" for the listener because 
he understands: "Aha! This is what it was!" This 
whole work with different "diagonals of timbre" 
is what I call the complex sound mixture. "Timbre 
melodies" horizontalize complex sounds in 
which components form the timbre melody. The 
continuum between complex sound and timbre 
melody, with all the degrees in between, has 
fascinated me since the very beginning of my 
work. My percussion music is part of this whole 
research in the new structured timbre composi- 
tion. A most complex timbre we do not know, 
that has never been heard before, can become a 
musical revelation as it is horizontalized and 
we hear its components one after another. That 
is a beautiful experience, and I will go on in this 
research. 

On the other hand, as long as I compose, one 
can be sure that, for every composition, I will 
choose new instruments or instrumental vari- 
eties in order to create a maximum of uniqueness 
of every given composition and not repeat the 
same sound world twice. That is why percussion 

instruments are so important in our time and 
will always be, I think. If  you could see what 
percussionists do in my composition Kathinka's 
Chant, which was premiered in 1983 at the 
Donaueschingen Festival: each percussionist 
uses, for example, several whistles for the en- 
tire 36 minutes. And the whistles have to be 
unusual whistles. They should not sound like 
whistles known as sport whistles, police whis- 
tles, or children's whistles, etc. One must find 
new types of whistles. The whistle must be held 
by the teeth. Thus, a special kind of whistle is 
required, otherwise it falls out of the mouth. 
The percussionists must make all sorts of glis- 
sandi and mixtures of vocal and whistle sounds 
while they are playing the sound plates and 
their self-invented instruments, and that 
creates such a mysterious atmosphere that you 
think you are hearing music from another plan- 
et. It does not sound at all like percussion. There 
is hardly any moment when you think "percus- 
sion." It sounds very new, very mysterious. 

Every gesture of the hand, of the foot, of the 
leg, how they run, how they move, how they 
stand, etc., has been rehearsed with me, and 
there is now a new tradition of musical theatre. 
Just  for the theatrical aspect of pieces like 
Musik im Bauch I have worked for many days 
with the performers. After the music is clear, 
the movements are rehearsed. Then the players 
work on their own and then I come back. A 
pe~ormance becomes a ritual in itself. It is 
futuristic musical theatre with special instru- 
ments, special costumes and special gestures. 
Not one gesture should occur that you see in 
real life. Everything is artful. 
MU: It s e e m s ,  t h i n k i n g  b a c k  to  Zyldus 
w h e r e  t h e  v i s u a l  e l e m e n t  o f  t h e  c i rc l e  i s  so  
intr insic to  th e  c o m p o s i t i o n  - 
KS: Oh, yes! 
M U : - t h a t  th i s  is  a n  e x t e n s i o n  o f  t h a t  care .  
KS: Yes, and even inKontakte you can find early 
traces of this research. When, for example, the 
pianist comes to the middle of the stage to the 
tam-tam, the gesture should be like a performer 
in a N6h play, who does everything very care- 
fully and consciously. The beginning gesture of 
Kontakte should look like turning the wheel of 
the world on when the music starts. Every step 
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should be calculated so tha t  the pianist  returns 
to the piano at  just  the r ight  time, not too late. 
The same is true when the percussionist and 
pianist  both come to the middle of the stage. 
They should know exactly how they look. I pre- 
pare a very special l ighting for Kontakte every 
time, with three spotlights on the pianist,  two 
from above and from his back so he can read the 
music as well and one on the floor against  his 
profile and the inside of the piano lid. I use two 
spotlights with a red-golden color for the tam- 
tam and the gong in the middle of the stage. 
And for the percussion player four spotlights 
are used: two from above and two from the floor 
towards his figure. Visual elements in any work 
are extremely important! 
MU: Karlheinz, I appreciate  your  taking the  
t ime to d iscuss  you r  w o r k  so tha t  o u r r e a d e r s  
wi l l  b e c o m e  m o r e  accurate ly  informed of  

your  focused  and k e e n  interest in percus-  
s ion over  the past  35 years,  and I certainly 
l o o k  forward to hearing Samstag aus  Licht 
at La Scala, May 25th. I k n o w  that your  com- 
posit ional  demands  placed on  the Univer- 
sity of  Michigan percuss ion  students  will  
serve  them wel l  in the years  ahead.  For this 
and your  generous  time, I am most  grateful. 
KS: You are quite welcome - and please tell 
your readers that there are about 90 different 
records of my music.. . those tha t  have been pro- 
duced with my participation are as useful for 
study purposes as my scores. 

The following preface pages from many of Mr. 
Stockhausen's most important works indicate 
his focused interest in the quality of percussion 
sounds as articulated in the preceding interview. 

- -MWU 
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L U Z I F E R ' S  TANZ 
(Lucifer's Dance) 

Each percussionist has 1 antique 
cymbal, beaters with heavy 
plasticheads 

sound and notation 

P E R C U S S I O N I S T  1 
I keisu (temple bell) (also called 
Dobaci or Ching-Tsching) with 
specialbeater 

P E R C U S S I O N I S T  2 
1glockenspiel 

P E R C U S S I O N I S T  3 
2 alarmbells  (tocsins) (cast bronze 
bells) clapper, played from the inside 
original 

~ - -  
beat pitch n o t a t i o n s  ,~, ° 

L 

sound / ~ ~ long lower pitch 

O ca. 40 cm 

sound and notation 

soundandnotation ~ ~ ~- 

P E R C U S S I O N I S T  4 
3 rin (Japanese temple instrument: 
brass colored metal  cups on colored 
cushions) wooden beater and 
sometimes beaters with heavy 
plasticheads 

sound andnotation ~ . -  

O ca. 12,5 13,5 15,5 cm 

P E R C U S S I O N I S T  5 
2 tubularbells  

sound andnotation --0 ~.  

P E R C U S S I O N I S T  6 
2 Javanese gongs 
Khwang-wong: Thai Gamelan 
(gold-coloredbronze gongs with 
nipple, hung) specialbeaters 

sound andnotation ~ _ ~ _  
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P E R C U S S I O N I S T  7 
1 a n t i q u e  c y m b a l  

i h i - h a t  

notation 

2 c y m b a l s  

2 T h a i  gongs  (nipple  gongs) 

1 Ch ine se  opera  gong,  fu-in luo 

L U Z I F E R ' S  T A N Z  
(Lucifer ' s  Dance)  

sound and notation 

}- 

J _  

= strike open hi-hat and let ring 

= simultaneously short tread with foot and 
strike with stick (let ring) 

• o p ~  = strike and tread, then roll while 

gradually opening the hi-hat. 
f ~  

soundandnotation ,~ ~" 

main pitches 

sound andnotation r.,. t 
I 

sound and notation 

Each stroke produces a glissando 
which ends on D#: 

: A 

1 b e l l p l a t e  (bronze) or  sound  
p la t e  (du ra lumin )  sound and notation y 

soundandnotation _ "~",~,  . L; 1 sna re  d r u m  (wi th  s n a r e s  on) 

Tuned to ~ for the stroke at the rim. 
The pitches within the tritone C-F# are approximately 
intended: -~- 

sk in r im skincenter  

1 t o m - t o m  
sound and notation 

1 bass  d r u m  w i t h  peda l  sound and notation 

Y 

J 
= r im shot on snare drum or tom-tom 

= let ring 

= Immediately after the stroke, lift the stick high up over the head and 
~ _  hold it there until  the next stroke. Depending on the instrument being 

struck, lift the right, left or both sticks. 

For the Solo beginning at bar 613 and its return, sticks must be selected 
which sound good both on the gongs and bell plate, and on the drums 
(possibly sticks with two different heads on the two ends). 
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Setup (as seen by player) 

2 Thai g o n ~  

Chinese Gong ~ 

bell plate 

antique cymbal 
2] / 2cymbals 

~ hi-hat 

• bass drum 

tom-tom 
snare drum 

P E R C U S S I O N I S T  8 
1 vibraphone bar  (mounted onto a 
resonancebox) 
2 cinelli (also called Tsching-ba: 
heavy small cymbals "from Peking") 
with glockenspiel beaters 

sound and notation 

sound and notation 

O 17 cm 18,5 cm 

P E R C U S S I O N I S T  9 
I antique cymbal (crotale) (special cast 
for the low pitch, mounted onto a 
resonance box) 
2 tam-tams (cast bronze) 
C hau-L uo with S ato tam-tam 
beaters (for tam-tams 60-80 cm and 
85-135 cm) and tubular bell beaters 

sound and notation 0 

sound andnotation -o- - -  

O ca, 70 cm 90 cm 

P E R C U S S I O N I S T  10 
I bowl bell (bronze - lower  bronze 
support stands on small wooden 
table); keisu beater, or other 
1 tam-tam (cast bronze) 
Chau-Luo with Sato tam-tam 
beater (for tam-tam 60-80 cm) and 
tubular bell beater 

beat pitch sound~_~ 
notationf--:'r w ~.~ 

long lower pitch 
O ca. 35 cm 

-j .  

sound and notation 

O ca. 80 cm 

The pitches of the percussion instruments be tuned to an average value of A = 442 Hz. 
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R E F R A I N  F O R  T H R E E  I N S T R U M E N T A L I S T S  

The recording of REFRAIN for this VOX record was made on July 11,1968 in the SQdwest Tonstudio 
Jansen, Liederkranzhalle, Stuttgart-Botnang, Lortzingstrasse, with Aloys Kontarsky (Piano and Wood 
Blocks), Christoph Caskel (Vibraphone and Cow Bells), and Karlheinz Stockhausen (Celesta and 
Cymbales Antiques). Set-up and microphone placement: 9:30 a.m.--ca. 4:30 p.m., with a one hour 
break. Recording: 5 p.m.--ca. 9 p.m. Editing: ca. 10:15 p.m.-12:15 a.m. Instruments: Steinway grand 
piano 403951 from Matthaes Co., Stuttgart. Schiedmayer celesta 68383 borrowed from the SQddeutscher 
Rundfunk, Stuttgart. Deagan Traveller vibraphone, owner: Stockhausen. 
6 microphones: 1 for the piano, on a stand to the right of the piano, bent over the edge, near the wood 

blocks, in front of the player's mouth. 
2 for the vibraphone: one on a stand above the lowest octave of the vibraphone and near the cow 
bells; the other near the player's mouth when he assumes the normal stooped playing position. 
2 for the celesta: one behind the celesta, fairly low, near the wooden resonators for the lowest 
tones; the other near the player's mouth, above the instrument. 
1 stereo microphone, centered in front of the three instruments, fairly high (live hall), in order to 
blend together the individual presences of the separate instruments into one acoustical space. 

Interpretation 
Several instructions of the score were not observed. 

1) The instruction that mezzo-forte--with the exception of the sffz chords--should be the maximum 
loudness of the piano and vibraphone (in order that a balance between them and the celesta might 
be possible) was not observed. All 3 instruments used their whole dynamic range for the interpre- 
tation of the given degrees of loudness, naturally always keeping the overall ensemble sound in mind; 
synchronous attacks with the same dynamic indications were, according to register, balanced 
out among the instruments, especially in mixtures containing celesta tones in the low register. 

With the playback on records in mind, a few tones and passages were played somewhat louder 
than usual (the levels of the microphones were not readjusted): the strongest accents sound 
extremely sharp and loud while playing in the hall, and the softest tones, especially the ends of 
tones dying away, which one just barely still hears and which are so important for the measuring 
of durations in REFRAIN, easily perish in the recording process; nevertheless, the tape recording 
has an unusually large dynamic range (it would have been impossible to record the whole dynamic 
range unaltered). A lirniter or a compressor for compensations in dynamics was not available for 
this recording. 

As a result of the raising of the dynamic levels of piano and vibraphone, several sounds last 
much longer than usual. 

2) All groups of "small notes" that are to be played "as fast as possible" were played out very clearly 
and, according to their internal registral distribution, rhythmically differentiated (especially by the 
celesta, where tones in the octave were held longer than those of higher ones). 

3) Corresponding to the lengthening of sounds and the durations of the groups of "small notes," the 
durations of all pauses and fermatas were doubled: 

ca 1/2 sec. ca 2 sec. 
ca 1 sec. ca4sec, ca8sec. 
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This doubling was not observed in the last system. This system was interpreted according to 
the graphic representation of the vertical relationships, and the instruction of the score to play 
"independently from one another" was followed only in the short periods between synchronous attacks. 

4) The instruction to shout all the syllables shortly, was interpreted in such a manner that the duration 
of each shout was at least long enough to let it emerge out of the usually sharp instrumental attacks. 
Almost every syllable--certainly every syllable with a double vowel--was shouted in the form of a 
fast interval--low-high (low shout~Kopfstimme) and ff-mf dim. or f-p dim., with a glissando, 
downwards from the high tone, similar to the shouts of the N6 percussionists; in the case of double 
vowels, the first was low, the second high. 

I hope that this recording will correct the common misconception that REFRAIN is gentle mood-music. 
From the beginning on, whenever I assisted in rehearsals or played myself, REFRAIN always had a 
complete scale of expressive qualities, from brilliant hardness to whispering delicacy. 

We play REFRAIN in public performances just as we did for this recording. The disregard for the 
mezzo-forte limit for piano and vibraphone (a better balance of the three instruments may be achieved 
by amplifying the lower register of the celesta) and the proportional lengthening of pauses and 
fermatas are alterations which I recommend as supplementary to the instructions of the score. 

About the music 
A quiet, static sound continuum is "disturbed" six times by a varied refrain; the refrain is recogniz- 

able by its trills, clusters, a short melody, bass-tones; the intervals between the appearances of the 
refrains are variable from version to version. The final structure of each refrain depends upon the 
context into which the musicians place it, and in reverse, each refrain influences the music that follows it. 

REFRAIN was composed for the Berliner Festwochen 1959 and is dedicated to my friend ERNST 
BROCHER. The premiere took place on October 2, 1959 in Berlin. 

TMK(S) ® CANDIDE • Marca(s) Registrada(s) 
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FOTOS/PHOTOS 
SPIEL FOR ORCHESTER 

Spiel for Orchestra 
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INSTRUMENTS 

M U S I K  IM B A U C H  
(Music in the Belly) 

1. 3 sets o f  A N T I Q U E  CYMBALS,  m o u n t e d  chromat ica l ly  by 
means  o f  screws o n  boards :  

c3 c,t 

or  2 sets o f  a n t i q u e  cymbals  and 1 glockenspiel  ( a l w a y s  
let r ing).  

2. 1 G L O C K E N S P I E L  wi thou t  pedal ,  on  a 35 cm high table;  
behind the  table  a cushion  on  the  f loor  on  which to kneel .  

3. 3 SWITCHES, w h i c h  will be  w h i p p e d  in the  air ( w i t h  
whistl ing glissandi ). T h e  p i tches  o f  t he  3 swi tches  should  be  
somewha t  d i f ferent .  

4. K L A N G P L A T T E N  I ( s im i l a r  to  p la te  bells ) hung c h r o m a -  
tically: 

, ,_~: ( long f u n d a m e n t a l s  ! ), s t ruck wi th  f e l t -  
t i p p e d  w o o d e n  h a m m e r s  (ar id  poss ibly  a 
fe l t  bea te r  wi th  an  i ron co re ) .  

Manufacturer: M. Grabmarm, orinay be rented Stockhausen-Verlag 
Ucrdinger Str. 692 from: 5067 Kuerten 

(415) Krefeld-Bgckum West Germany 
West Germany 

I f  it is imposs ib le  to  ob ta in  sound pla tes  o r  p la te  bells, t u n e d  
gongs may  be used.  

4 -5  variously ha rd  bea t e r s  should  be used,  for  ins tance:  

© ® ® @ ® 

wooden 
I hard I soft center: 9.8 cm 9.8 cm 12.4 cm iron center: 8.2 cm 

felt: 0,4 cmO.7 cm felt rim: 0.9 cm 1.5 cm 1.5 cm felt rim: 2.7 em 

5. I SPINNING TOP on  a s tand,  wh ich  mus t  be very loud 
( o v e r t o n e  chord ,  n o t  a me lody  ), o r  I T U B U L A R  BELL 
(which  rings for a long t ime) .  

pitch ~ _ 
u 

, J~ -  
J ~ -  , p e r h a p s  ~ .-0 - 6. 1 MARIMBA,  range ~ / , , ~  . . : .~ , j ,  

Translator's note: " klangplatten " ( literally, "sound plates " )  are panels 
made of a metal alloy which, when struck, sound like low bells with very 
strong penetrating low fundamentals and long resonance. They differ from 
"' plattenglocken "' ("plate hells") in that these are made of bronze and sound 
distinctly like low church bells. 
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On The Tonal Evaluation of Xylophones 

Ingolf Bork and Jiirgen Meyer 
Physikalisch-Technische B undesanstalt 
Braunschweig, Federal Republic of Germany 

Translated by Thomas D. Rossing 

T r a n s l a t o r ' s  S u m m a r y  
The physical parameters  that  determine the 
pitch and timbre of xylophone (marimba) bars 
are discussed. From studying synthesized xylo- 
phone sounds, it is concluded tha t  the pitch is 
determined almost entirely by the fundamental, 
as long as the second partial  is tuned (to the 
double octave) within ± 15 cents. The thirdpar-  
tial can influence the pitch slightly, but this 
partial  mainly contributes to the timbre or tone 
quality. By investigating these synthesized 
xylophone sounds in various musical contexts, 
it is determined that  the best tuning of the third 
partial  is midway between a major and minor 
third above the triple octave. Tuning it midway 
between a major third and a fourth above the 
triple octave, which gives a brighter timbre, is 
also acceptable. 

Introduct ion  
Acoustical investigations of percussion in- 

struments presently are described in the litera- 
ture only in a few isolated cases. Furthermore, 
these papers do not concern themselves particu- 
larly with individual instrument groups but 
consider the percussion instruments more as an 
extension of results obtained with other instru- 
ments in order to demonstrate a particular meas- 
urement process. A number of sound spectra of 
percussion instruments are found in E. Meyer 
and G. Buchmann, 1 and among them are two 
examples of xylophone sounds. I. G. Bassett 2 
describes a procedure for a three-dimensional 
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representation of sounds; among his examples 
is one for a xylophone. T. D. Rossing S discusses 
the vibrational forms of bars and includes a 
comparison of a xylophone, a marimba, a vibra- 
phone and chimes. Included in the comparison 
are individual values of the frequency relation- 
ship and the behavior of the sound. The only 
systematic investigations are found in the work 
ofJ. Berghauser and A. Spelda 4 who have meas- 
ured the entire tonal range in chromatic sequence 
for a xylophone throughout the dynamic range 
available. 

From all these works it is nevertheless impos- 
sible to obtain any kind of a quality characteris- 
tic for instrument groups which could be used 
by an instrument builder as a starting point for 
improvements. It is therefore not surprising 
that these instruments which have so far been 
developed only empirically do not exhibit the 
level of sound quality which could be expected 
from today's understanding of the manufactur- 
ing processes and knowledge about materials. 
The present work is therefore designed to illus- 
trate for the group of xylophone instruments 
those acoustical parameters which characterize 
the sound. On this basis, subjective hearing 
tests will be used to investigate the importance 
of individually measurable characteristics of 
instruments and their relevance to sound quality. 
Thus, the task is to establish a quantitative basis 
for changing the acoustical properties so that 
the sound quality can be optimized within the 
framework ofcontemporarybuildingtechniques. 
T h e  T o n e  o f  t h e  X y l o p h o n e  

The group of xylophone instruments belongs 
to the family of bar instruments and includes, 
in addition to the actual xylophone, also the 
marimbaphone and the so-called sounding bars 
used in music pedagogy. While vibrating metal 
plates are used in glockenspiels and vibraphones, 
the vibrating bars of xylophone instruments are 
made of wood of high density and bending stiff- 
ness (mostly rosewood) or glass fiber reinforced 
plastic. These bars are positioned on two small 
supports approximately one-fifth the bar length 
from the ends, so that the ends are free to move. 
Excitation of vibrations is caused by a mallet 
impulse which occurs approximately in the mid- 
dle of the bar. With this type of excitation the 

individual resonances of the bars are excited in 
a manner independent of each other. In contrast 
to non-percussive instruments with continuing 
excitation, no harmonic spectrum is therefore 
forced. 

Inasmuch as the cross dimension of the vibrat- 
ing bars is small in comparison to the wavelength 
at their characteristic frequency, the sound 
radiation of the bar alone is relatively poor, 
especially for the lower notes. In contrast to the 
original xylophone of the previous century, in 
today's instruments a resonator, tuned to the 
fundamental of the bar, is usually found directly 
below the bar to amplify the sound radiation. 

Especially in larger instruments with a 
chromatic tonal range of three or more octaves, 
these resonators are tubular. Generally, these 
tubes are closed at their lower ends so that  they 
function as quarter-wavelength resonators.* 
Tubes with both ends open (half-wavelength re- 
sonators) are only rarely used. In the so-called 
sounding bars, each individual rod is usually 
connected to a box resonator, physically consid- 
ered to be a Helmholtz resonator. In this case 
the bar vibrates above a relatively small open- 
ing found in the cover plate of the box. In other 
instruments, three or four bars are mounted 
above the same trough resonator in such a way 
that they serve as its cover. In instruments of 
this kind (for example, the so-called bass xylo- 
phones) four resonators suffice for a diatonic 
tonal range of approximately two octaves. 

The tonal picture of the xylophone instru- 
ments is in large measure determined by its 
time structure. Due to the impulsive nature of 

*Translator's note on resonators: A pipe open at both 
ends has its first resonance when its acoustical length 
(physical length plus 1.2 times the diameter) is V2 the 
wavelength of sound; successive resonances occur 
when the length equals approximately 2, 3, 4...half 
wavelengths. The resonance frequencies form a com- 
plete harmonic series. A pipe that is closed at one end, 
on the other hand, has its first resonance when the 
acoustical length is 1/4 the wavelength of sound, and 
successive resonances occur when the length equals 
3/4, 5/4, 7/4...times the wavelength. Thus a closed- 
tube resonator supports only the odd-numbered har- 
monics [see chapter 4 in T. D. Rossing, The Science of 
Sound (Addison-Wesley, 1982)]. 
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Three-dimensional representation of a xylophone 
sound (after I. G. Bassett2). 

the excitation, the decay immediately follows 
the attack. A complete representation of the 
tonal picture is therefore only possible by using 
time as a third dimension in addition to fre- 
quency and intensity. Figure 1 is a representa- 
tion of a xylophone sound which was obtained 
with the aid of a computer analysis. 2 In this 
illustration, the sound pressure is represented 
vertically on a logarithmic scale (although the 
original work does not give any indication of 
the scale). 

Three partial tones stand out from the attack 
noise. The fundamental lies at approximately 
530 Hz which appears to be a C5.** The two 
strongest overtones lie at approximately three 
times and six times the frequency of the funda- 
mental. Somewhere in between, several weaker 
partial components can be recognized as rising 
above the background after the decay of the 
initial attack sound. While the two stronger 
overtones can be recognized as the vibrational 
modes of the bar, the weaker partials lying in 
between can be deduced to be associated with 
the characteristic vibrations of the resonators, 
inasmuch as the possibility of distortion during 
the recording is unlikely. The complete series 

**In this translation, notes are designated by stan- 
dard American notations, in which A 4 o c c u r s  at 440 Hz. 

of these apparently harmonic components points 
toward a tube resonator open on both ends. The 
figure indicates clearly that the higher bar 
modes decay more rapidly, so that the sound 
impression is increasingly determined by the 
fundamental alone as time increases. 

If  one wants to describe such a sound by char- 
acteristic numbers, then three acoustic para- 
meters should be noted for the individual 
partials: frequency, the maximum value of the 
amplitude, and the slope of the decay curve (pre- 
ferably given, by analogy to room acoustics, as 
the time required to reduce the sound intensity 
by 60 dB). Naturally, for the individual para- 
meters the relationship of the overtones to the 
fundamental plays an important role for the 
sound impression. 

The characteristic frequencies of the vibrat- 
ing bars depend upon their shape as well as 
characteristics of the material. The fundamen- 
tal is tuned accurately by removing material 
from the underside of the bar. In a similar way 
the first overtone can be tuned on the basis of 
empirical experience. In American xylophones 
the first overtone is most frequently found in 
the neighborhood of three times the fundamen- 
tal frequency, whereas in marimbaphones it is 
found approximately at four times the funda- 
mental frequency. 3 In European instruments, 
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however, the tendency is to tune the first over- 
tone to the double octave in xylophones as well. 

The decay time depends not only on the char- 
acteristic of the bar material but also on its 
shape. An important influence is exercised by 
the resonator. Since the resonator extracts 
more energy from the vibrating bar than it 
would radiate to the free air, the decay time is 
shortened. The accuracy with which the funda- 
mental frequency of the bar matches the char- 
acteristic frequency of the resonator deter- 
mines how strong this effect is. As a result of 
this, the decay times of adjacent tones vary con- 
siderably in a xylophone, causing the overall 
quality of the instrument to suffer. As a point 
of reference, it can be assumed that the decay 
times of the fundamental in the lowest octave 
lie between 2 s and 3 s; in the next higher octave 
between 0.8 s and 1.8 s; and in the second octave 
above that between 0.2 s and 0.8 s. Decay times 
of the first overtone have orders of magnitude 
approximately one-half those of the fundamen- 
tal, and those of the second overtone are about 
one-seventh of the fundamental. 

The intensities of the individual partials de- 
pend in large measure on the hardness of the 
mallet used and on the strike position. The 
higher components become more pronounced 
with a harder mallet. The fundamental, on the 
other hand, demands a greater mallet mass in 
order to be excited, and it is more pronounced 
with a softer mallet. Striking the bar in the 
middle is advantageous for the fundamental in- 
asmuch as the fundamental exhibits a vibration 
maximum there. The same applies to the third 
partial, while the second partial exhibits a node 
at the rod center and thus cannot be excited at 
that  position. A relatively small departure from 
the center is sufficient, however, to excite this 
partial weakly. The spectrum of the bar is there- 
fore not exclusively a characteristic of the in- 
strument; within limits it can be influenced by 
the player. The intensity of the fundamental 
depends particularly on the quality of the res- 
onators and on the nature of the acoustical coup- 
ling between the resonator and the bar. In the 
midrange, one can assume that the fundamental 
is approximately 30 dB greater than the higher 
partial, as long as an excessively hard mallet is 

not used. In the lower range this difference be- 
comes slightly smaller, so that in the region of 
C~ a fourth partial also becomes audible. In con- 
trast to that, above C5 even the third partial 
loses its importance. 

The initial tone development of the xylophone 
sounds is not apparent in Figure 1. In Figure 2, 
therefore, oscillograms of the first three partials 
of a xylophone sound are shown with greater 
time resolution. The tone in question is one with 
a fundamental frequency of 220 Hz and overtones 
of 880 Hz and 2505 Hz, respectively. The over- 
tones are amplified in the pictures so that the 
time envelope is clearly recognized. It becomes 
very evident that the third partial has complete- 
ly decayed before the fundamental has reached 
its maximum amplitude. The reason for that is 
to be found in the relatively slow buildup of 
sound in the resonators. It follows, therefore, 
that  one initially hears the overtones and only 
subsequently notices the fundamental. In ex- 
treme cases, this effect can lead to the situation 
that pitch recognition is influenced by the in- 
harmonic position of the third partial, since the 
pitch at the time of the excitation is determined 
separately from the later pitch determined by 
the fundamental. 

220Hz 

880Hz 

2505Hz 

l t W t I l I t I 

0 40 80 120 160ms 

Figure 2 
Oscillograms of the first three partials of a 
xylophone sound. The individual partials have been 
aniplified for clarity. 
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Recognition of xylophone pitch is made more 
difficult by the fact that  no complete harmonic 
spectrum is present. Only a few partials appear; 
these are widely separated in frequency and, in 
addition, are inaccurately tuned to a harmonic 
position or are totally inharmonic. Since a careful 
tuning of overtones is not technically possible, 
the question naturally arises how the overtones 
should be tuned in order to build instruments 
with optimal sound characteristics. In this re- 
gard, one must consider that  the typical sound 
characteristics of percussion instruments are 
determined by the inhanmonic components. Re- 
sults of a psychoacoustical investigation are 
reported in the following section in order to 
clearly identify the demands of an instrument 
which are characterized by a uniquely recogniz- 
able pitch and a sound characteristic appro- 
priate to any musical context. 

Investigations Relal~ive to Pitch 
Impressions 

Because of the low number of partials, the 
subjective pitch of a xyh)phone tone is in large 
part determined by the frequency of the funda- 
mental. Nevertheless, one cannot offhand ex- 
clude the possibility that overtones have a certain 
influence on the pitch sensation, particularly 
since they would exceed the fundamental in in- 
tensity at the time of impact. Thus one could 
expect the second partial to make pitch recogni- 
tion easier, insofar as it is properly tuned to the 
double octave to stabilize the pitch. If such an 
effect is present at all, it will certainly be more 
effective when the second partial is tuned to the 
double octave than when it is tuned to the twelfth 
according to the American exanlple. In this case, 
the danger exists that  the ear orients itself to 
the fifth at the beginning of the tone and thus 
reaches two separate pitch sensations for the 
fundamental and the overtone. 

First of all, one should investigate whether 
the pitch of a xylophone sound is more accu- 
rately recognized when a second partial, per- 
fectly tuned to the double octave, is present 
rather than when it is missing. If  such an effect 
(which would also have a positive influence on 
the quality of the instrument) were to be found, 
an additional question of practical importance 

for the instrument manufacturer  would be 
raised: how accurately must the second partial 
be tuned in order to fulfill that  task, or, in other 
words, how far can the second partial deviate 
from the ideal value before pitch recognition 
becomes uncertain? 

The question arises further as to which way 
the ear will react to the deviation from the exact 
tuning. One can imagine that occasionally a 
not-too-sharply recognizable pitch may have 
some advantages. For example, if the tuning in 
the orchestra shifts to a lower pitch, or, as is 
more likely, during increasing temperature a 
rising pitch occurs, then the xylophone will not 
be able to follow this tuning change; thus the 
tuning of the xylophone will be sensed as incor- 
rect. In this situation, it is clearly thinkable 
that a certain deviation of the second partial from 
the harmonic position, with its particular uncer- 
tainty in pitch recognition, would make it easier 
for the ear to hear the desired pitch correctly. 

In order to investigate these questions, xylo- 
phone sounds were reproduced on a synthesizer. 
They consisted of three partials whose frequen- 
cies, peak amplitudes, and decay times were 
independently controllable. As a typical exam- 
ple, the sound of C4 with a fundamental of 262 
Hz was synthesized. Its second partial, with a 
level of - 3 0  dB relative to the fundamental, 
was tuned to the double octave, and the third 
partial, with a level of - 40 dB, had a frequency 
of 2840 Hz. The third partial thus lies 25 cents* 
below 11 times the fundamental frequency or 
28 cents above the pitch ofF7, and is therefore 
to be considered as totally inharmonic. 

In order to compare a pitch of such a xylophone 
sound with that of a harmonic sound which has 
a complete partial spectrum, a reference tone 
with a sawtooth waveform was generated. The 
time sequence of the sawtooth signal was ad- 
justed to the xylophone sound by varying the 
low-pass cutoff frequency in the synthesizer so 
that during the decay process the lower spectral 
components dominated increasingly. 

Audio tapes for hearing tests were prepared 
from this starting material. They were con- 
structed according to a pattern already previ- 

*One cent is ~Aoo of a semitone. 
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ously used. ~ Figure 3 shows the time sequence. 
A pair of sounds to be compared are played for 
the test subjects three times in brief intervals, 
and the subject has to decide for which of the 
two sounds (A or B) the pitch is higher. After a 
brief pause, the next three pairs follow. In each 
one, the second sound B' has been altered. In 
this fashion, up to fourteen versions of sound B 
are combined with the same sound A. Only very 
qualified listeners with special musical experi- 
ence were considered as suitable test subjects. 
For the investigations reported here, tonmeister 
and music students in the Music Academy in 
Detmold, as well as several colleagues from 
acoustical laboratories, made themselves avail- 
able. Altogether, 34 persons were tested. 

- - - t , . 3~  ~ , . o ~ - -  ~4 .2 - - - t s  

Sound: A S A e A S A B" A B" A B" 

Figure 3 
Time sequence of the test program: A: sound with 
constant quality; B, B': sounds with changing 
quality. 

In the first test series a C 4 xylophone sound, 
which consisted only of the fundamental and the 
third partial and did not include the double 
octave, was combined with a sawtooth signal, 
the fundamental frequency of which was varied 
from 50 cents above that of the xylophone to 30 
cents below. The test results were evaluated by 
determining for each subject the limit above 
which the sawtooth sound was clearly higher 
in pitch as well as the limit below which the 
sawtooth sound was clearly felt as lower than 
the xylophone sound. The average between 
these two limits is then the frequency deviation 
for which pitch equality exists. These individ- 
ual averages were then averaged over all test 
subjects. 

As a result, one obtains for the first test series 
an average value of - 2.42 cents (i.e., the funda- 
mental frequency of the sawtooth sound should 
be minimally lower than the xylophone sound 
in order for the average listener to sense pitch 
equality). It should be noted, however, that  the 
individual scatter for the test subjects is so large 
that a standard deviation of 5.4 results. This 

means that the individual values for pitch equal- 
ity for 68% of the test subjects lie within a region 
of ± 5.4 cents about the listed average value of 
- 2.25 cents. If  one recognizes that only very 
few musically-trained listeners identify inter- 
vals of less than 4 cents correctly, it follows that  
for practical purposes the pitch of a xylophone 
can be equated with a sawtooth sound of equal 
frequency. 

For the second series, the xylophone sound 
included a second partial tuned exactly to the 
double octave but with no other changes from 
the first series. The average value for the pitch 
equality for all test subjects is now - 2.46 cents 
with a standard deviation of 5.8 cents. Accord- 
ing to this, the double octave does not change 
the pitch of the xylophone sound, as was clearly 
expected. In order to clear up the question of 
whether the presence of the double octave makes 
pitch recognition easier, the width of the uncer- 
tainty region for the individual subjects is 
shown in Figure 4. The vertical axis indicates 
the number of test subjects for whom the under- 
certainty region is smaller or equal to the value 
indicated on the horizontal axis. 

A comparison of the lower parts of the two 
curves for test series I and 2 shows that for some 
particularly discriminating subjects the uncer- 
tainty region for the sound with the double oc- 
tave is slightly narrower than for the sound 
without the double octave. In contrast to that, 
the upper portion of the curve indicates that for 
many listeners the uncertainty with the double 
octave is slightly larger. This means, practi- 
cally, that  the certainty of pitch recognition as 
a whole is not influenced by the presence of the 
double octave. 

The last noted result is based on the supposi- 
tion that  the second partial is tuned to exactly 
four times the fundamental frequency. What 
influence a faulty tuning of this partial has on 
the pitch impression was investigated in the 
third series of tests. For this, the test sounds 
consisted of a sawtooth signal that  was always 
unaltered and a xylophone sound whose second 
partial was varied from - 20 to + 50 cents from 
an exact double octave. The results confirm the 
relatively subordinate role of the second partial 
in pitch determination. A third of the test sub- 
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jects (truly experienced) were unable to deter- 
mine clearly a deviation of the second partial 
by 50 cents (i.e., the pitch sensation for them 
was not influenced by the fact that  this partial 
was too high by half of a semitone). As can be 
seen from Figure 4, the width of the uncertainty 
region for this detuning is approximately three 
times the values in test series one and two. One 
half of the test subjects first noted deviations 
of more than ± 17.5 cents, and only approximate- 
ly 20% of the subjects could detect ± 10 cents 
deviation clearly. In this, the pitch impression 
is, within the uncertainty, again equal to that 
of the sawtooth sound. The exact value lies at 
0.9 cents. 

The pitch impression corresponds to that of 
the sawtooth sound outside the uncertainty re- 
gion also, as long as the fundamental pitches 
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Figure 4 
Widths of the regions in which pitch difference 
between the sounds of a xylophone and a sawtooth 
wave could not be determined. Test series 1: 
Xylophone sound with first and third partials, 
sawtooth with variable frequency. Test series 2: 
Xylophone sound with an additional double octave, 
otherwise as in series no. 1. Test series 3: 
Xylophone and sawtooth sounds with the same 
fundamental frequency, variable frequency of 
second partial in the xylophone sound. 

are the same. At this point the question still 
remains as to whether a detuning of the funda- 
mental in comparison to the sawtooth sound 
can be compensated by a detuning of a second 
partial in the opposite direction. In a fourth test 
series, therefore, the xylophone sound and the 
sawtooth signal were detuned by _+ 30 cents 
relative to each other, and in addition the sec- 
ond partial was varied up to 150 cents. The eval- 
uation of this test showed that most subjects 
were no longer able to sense a consistent pitch 
as soon as a deviation of the second partial from 
the harmonic position became noticeable to them. 
Several comments (for example, "the tone moves 
up" or "two pitches: one higher, one lower") in- 
dicate that the fundamental and the second par- 
tial are evaluated separately, and therefore a 
different pitch is sensed initially rather than 
toward the end of the sound. 

From this one can draw the conclusion that  
the xylophone sound with a widely spread over- 
tone spectrum cannot be considered as a uni- 
form sound with uniform pitch, but instead as 
a superposition of individual spectral compo- 
nents with differential time structure. The effect 
becomes clearer the slower the fundamental 
reaches its maximum value (i.e., the smaller 
the damping of the coupled resonator is). When 
the fundamental and the double octave are 
tuned exactly to each other, the third partial 
can influence the pitch sensation even though 
it decays very rapidly. Thus in comparing two 
bars with exactly equal fundamental frequency, 
one senses that  bar as higher in pitch whose 
third partial is higher, even though this occurs 
at totally inharmonic positions. In addition, one 
feels the recognition of a tone sequence influ- 
enced when the frequency motion of the higher 
partials does not correspond to the motion of the 
fundamental in parallel. More important to the 
pitch sensation than the interval of the third 
partial to the fundamental is therefore the reg- 
ularity of this interval for neighboring tones of 
the scale. 

Inves t igat ions  Relat ive  to the S o u n d  
Character  

The third partial gives the xylophone a sound 
characteristic of percussion instruments. This 
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is a result of its frequency position which the 
ear cannot bring directly into a harmonic re- 
lationship with a fundamental. Evidently the 
tuning of this partial cannot be left to chance, 
in spite of its inharmonic position, since con- 
structing the bars of an inhomogeneous material 
makes unsystematic jumps in frequency posi- 
tion of the third partial unavoidable. The ques- 
tion thus arises which tuning would be sensed 
as optimal for this partial. The sound require- 
ments will therefore be related to the fact that  
the typical characteristics of the instruments 
should be clearly indicated as well as that the 
voicing of the instrument in various musical 
harmonic contexts should be sensed as correct 
and as specific as possible. 

For wooden bars, the technically realizable 
range for the frequency of the third partial is 
limited by the fact that  the tuning of the funda- 
mental and the second partial should not be 
affected (or at least affected as little as possible), 
and that by the general tuning method (shaving 
the lower side of the bar) only a lowering and 
not a raising of the third partial frequency can 
be obtained. In practice, therefore, only the re- 
gion between eight and eleven times the funda- 
mental frequency (that is, between the triple 
octave and a scant fourth above that) is availa- 
ble; from a production standpoint, the center of 
this region is most desirable. 

From glockenspiels of cast bells (in contrast 
to orchestral instruments of the same name) it 
is known that wrongly pitched sounds occasion- 
ally are noticed in the harmonic arrangement 
of a polytonal musical piece which would be 
much less apparent in single note playing, if at 
all. For this, the minor third overtones (in rarer 
cases also those of the major third), which do 
not fit into the structure of the relevant chord, 
are important. This experience should be consid- 
ered for the tuning of the third partial of a xylo- 
phone. However, one can certainly assume that 
the musical listener senses the harmonic con- 
tent of the melody even though it is not played. 

For this reason the short melodic phrase used 
for the listening test exhibits clear harmonic 
relationships even though it was played in a 
single tone line computed by a closing cadence. 
In addition, a weighted relationship between 

major and minor character should exist, and 
the rhythmic structure should correspond to a 
typical xylophone passage. Figure 5 shows a 
test example which encompasses a tonal range 
of F4 to E~5. The example is given as a note 
picture with references to the relevant chords. 

This test melody was reproduced on the syn- 
thesizer in six different sound versions; in each 
case only the frequency of the third partial tone 
was varied in the following intervals above the 
triple octave: 

A. major second 
B. major second plus 50 cents 
C. minor third 
D. minor third plus 50 cents 
E. major third 
F. major third plus 50 cents 

For version A the third partial falls exactly on 
the ninth harmonic of the fundamental; for ver- 
sion E it falls exactly on the tenth harmonic. All 
other versions indicate in the physical sense an 
inharmonic position of the third partial. How- 
ever, it is entirely possible that in a given musi- 
cal context the minor third (version C) can also 
be sensed as consonant. So, for example, in the 
case of the tone C5 in the first measure above, 
one imagines a minor triad with a minor third. 

minor A b major F minor G major C minor 

Figure 5 
Test melody for judging the tuning of the third 
partial. 

In order to enhance the influence of the third 
partial and to make the decision easier for the 
test listener, the synthetic xylophone spectrum 
was built up in such a way that the double oc- 
tave and the third partial were only 25 dB below 
the fundamental in intensity. The actual test 
program compared 30 pairs in which every ver- 
sion was combined with every other version, 
and also the sequence was interchanged once. 
The question asked of the test subject was which 
of the two test melodies in each pair would you 
prefer without specifically speaking of sound 
character or pitch recognition. Again, approxi- 
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mately 30 persons participated in the test and in 
some cases measurements repeated several days 
apart confirmedthe certainty of the test subjects. 

Inasmuch as each of the six different versions 
occurs ten times on test tape, one can assume 
for the evaluation of the questionnaires that a 
version clearly preferred above all others should 
be listed as better ten times; however, in the 
event that  a test subject cannot specify differ- 
ences, then each version (in the statistical aver- 
age) should receive five positive decisions. In 
order to obtain the highest possible significance, 
in the evaluation of results for each test person, 
only the number of positive decisions which ex- 
ceeded the value of five (that is, over the rate 
probability) was counted. In this fashion, the 
results for a particular subject who noticed no 
difference, for example, or as a matter of princi- 
ple always chose the first version within a pair, 
was not counted at all in the overall evaluation, 
while the result for a test subject who chose a 
particular version above all other consequences 
enters the total results with an evaluation num- 
ber of five. When one now sums the evaluation 
numbers obtained in this fashion for all test 
subjects, one obtains the final results represented 
in Figure 6. 

At the top of this figure, the time and fre- 
quency dependent structure of the xylophone 
tone is represented schematically, supple- 
mented by a note picture showing the overtone 
composition of the individual versions. The 
lower part of the picture contains the evalua- 
tion number determined for all the test subjects, 
normalized to the value 1.0 for the best version. 
As can be seen, version D representing the in- 
terval between the minor and major third above 
the triple octave is prefeiTed over all other ver- 
sions. This most likely depends on the choice of 
this particular melody example, in which the 
major or minor character (that is, the major and 
minor third) is constantly changing. Thus, for 
example, in the measure before the last, the 
tone G4 would be strengthened by the major 
third in its dominant fur/ction. The following 
tone B4, however, would with its accompanying 
major third, D~7, destroy this harmonic func- 
tion. It  would rather require a minor third 
which, however, would be unfavorably influ- 

1,0 

0,6 

o, M M 0,2 

o ~  
a b c d e 

m 
f 

Sound  vers ion  

Figure 6 
Subjective evaluation of the different preferences of 
the third partial, n is the harmonic number. 
+ indicates a raising of the indicated note by 
50 cents. 

enced by the G4. One can see from these examples 
that  for neither of the two thirds is a harmoni- 
cally satisfying result to be expected. The some- 
how indifferent compromise of the interval in 
version D, on the other hand, leads to an equally 
inharmonic sound impression for all notes, and 
thus produces the most balanced tone picture. 
One can also think that some listeners may ad- 
just subjectively, hearing these intervals in the 
direction of the minor or major third according 
to the harmonic content within the melody, thus 
sensing the corresponding interval even though 
objectively it is not present. 

In the qualitatively ranked sequence, version 
F falls in second place. Here also the third partial 
avoids the harmonic position, and it has the high- 
est frequency position among all possible ver- 
sions. As appears from supplementary comments 
by a number of subjects, it was preferred indepen- 
dent of its harmonic characteristic partly because 
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it was the best example of an expectedly bright 
tone quality. This also explains why version A 
receives so little positive evaluation; the tone 
color was much too dark and was too different 
from the expected xylophone sounds. Further- 
more, the harmonic effect of a major second (or a 
ninth above the double octave partial) could be 
confusing, inasmuch as this interval, in its iso- 
lated position without the remaining stronger 
consonant overtones, could cause one to question 
the pitch evoked by the fundamental rather than 
supporting it. 

Concluding Remarks 
The extensive listening tests have indicated 

that the voicing of instruments of the xylophone 
group is not solely influenced by the fundamental 
but also by the frequency position of the first two 
overtones. From this, qualitative requirements 
relative to the voicing of these overtones can be 
derived that can form the basis for further devel- 
opments about the technical possibility of voic- 
ing of individual partials. Particularly in view 
of the fact that instruments with vibrating 
wood bars also find application in many areas 
of music education, these results have particu- 
lar significance, since ear training in the early 
years is essential for the development of a well- 
developed pitch recognition ability. Specifically, 
the following results can be summarized: 

1. The pitch impression of a xylophone sound 
is independent of the sound level of a second 
partial accurately pitched to the double octave. 
Also, the pitch does not depend on the position 
of the strike as long as it lies in the central 
region of the bar. 

2. Because of the difference in the time de- 

cays, it is not possible to compensate for a mis- 
tuned fundamental in xylophone sound with an 
oppositely mistuned second partial. 

3. The tuning of the second partial to four 
times the frequency of the fundamental should 
occur with an accuracy of ± 15 cents. If  this 
limit is exceeded, the danger exists that  the 
sound is split into two separate tones with dif- 
ferent pitches. 

4. The third partial can influence the pitch 
sensation when two bars with equal frequency 
of the second partial are compared. 

5. Different tunings ofthe third partial along 
the tone scale can influence the interval recog- 
nition of a tone sequence with properly tuned 
fundamentals. 

6. For aesthetic reasons the third partial 
should be tuned to the average between the 
minor and major third above the triple octave. 
Tuning midway between a major third and fourth 
above the triple octave is also defensible; in this 
case a brighter timbre is achieved. 

7. Tuning of the third partial to one of the 
interval positions mentioned in point 6 should 
occur with an accuracy of _+ 20 cents. 

The work was done under the direction and 
financial support of the research association for 
musical instruments in the Arbeitsgemeiuschaf~ 
Industrieller Forschungsvereinigungen (AIF). 
Finances were provided by the Federal Minis- 
try for Economics. We thank all these institu- 
tions for their support. In addition the authors 
want to express their gratitude to Tonmeister 
Andreas Meyer for his willing support in con- 
ducting the listening tests at the Northwest 
German Music Academy in Detmold. 
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Ives s Charles 
Life Pulse Prelude for Percusssion Orchestra: 
A Realization for ModernPerformance 
from Sketches for his Universe Symphony 

Composer Larry Austin, Professor of Music at 
North Texas State Universty, co-directs the 
Center for Experimental Music and Intermedia 
in Denton. His innovative works, well known 
and widely performed, are cited extensively 
in major music references, published by Peer- 
Southern, MJQ Music and the American Com- 
posers Alliance, and recorded on Columbia, 
Advance, Source, Irida, and Folkways. His re- 
search interests focus both on Ives's Universe 
Symphony and the development of computer- 
assisted compositional algorithms. 

For the past ten years, Larry Austin has been 
involved in a project to realize, for modern per- 
formance, the Universe Symphony, Charles 
Ives's last, most ambitious, yet uncompleted 
work. The Life Pulse Prelude is an orchestral 
layer of the Universe Symphony which, accord- 
ing to Ives's memos, can be performed alone 
(Kirkpatrick 1972). Austin's recently completed 
realization of the prelude received its world pre- 
miere performance on Apri112,1984, during the 
North American Festival of New Music held at 
the State University of New York, Buffalo, with 
a 20-memberpercussion orchestra conducted by 
Jan Williams. Score, parts, and the 16-track 
cue-tape for the Austin realization are available 
from Peer-Southern Organization, New York. 
The Life Pulse Prelude score is presently being 
prepared for publication. 

Critic Herman Trotter wrote in Musical 
America (September, 1984) about the first per- 
formance of Charles Ives" s Life Pulse Prelude: 
"At its peak, this huge crescendo-diminuendo 
generated an immense din and was very impres- 
sive as a musical and historical event. How close 
it was to what Ives would have produced had he 
seen it through is anybody's guess.. .As an 
isolated and repeated listening experience, I 'm 
not sure how long Austin's realization would 
hold the interest, but its implications about the 
other two layers of the Universe Symphony 
are intriguing, and it is a fascinating extrapola- 
tion of sketches left as a legacy by one of our 
musical geniuses." 
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Background  
The Life Pulse Prelude of the Universe Sym- 
phony was very important for Charles Ives. I t  
was the first material  sketched for the Universe 
Symphony between 1911 and 1915; sketches re- 
sumed in 1927 and 1928 and from time to t ime 
were taken up again until three years before his 
death in 1954 (Cowell 1955). Of the 36 extant 
pages definitely part  of the Universe Symphony, 
nine were devoted to material  for the Life Pulse 
Prelude: twenty percussion parts - one evi- 
dently a piccolo - all in different meters and 
tempi, coming into phase every eight seconds. 
At those points, a "low, deep, hanging bell" is 
struck, Ives's "B.U." (basic unit), as he called it. 
Then, one by one, the other percussion instru- 
ments enter to create the complex meter/tempo 
ratio of 1:2:3:4:5:6:7:8:9:10:11:12:13:14:17:19: 
22:23:29:31. In the nine sketch pages devoted 
specifically to the Life Pulse Prelude, Ives actu- 
ally notated half  of one of the planned ten cycles 
of music, which, in the lat ter  half, he specifies 
in exact palindromic reverse. Thus, one com- 
plete cycle was realized by Ives, himself. The 
other nine cycles are described in s tructuralbut  
not notational detail. With this and the struc- 
tural  outline provided by Ives, I have attempted 
to realize the entire Life Pulse Prelude with cred- 
ible sensitivity to Ives's intent. What  follows is 
a detailed explication of my interpretation of 
the Life Pulse Prelude sketches, the method of 
their realization for modern performance, and 
observations on what  I te rm "the Life Pulse 
Prelude effect." 

The Life Pulse  Pre lude  Sketches  
Since 1974, my work transcribing and study- 

ing Charles Ives's sketches for his Universe 
Symphony has resulted in the composition of 
three original works: First Fantasy o n Ives' Uni- 
verse Symphony: the Earth, for two brass quin- 
tets, narrator, and tape; Second Fantasy: the 
Heavens, for chamber ensemble and tape; and 
Phantasmagoria: Fantasies on Ives' Universe 
Symphony, for orchestra, narrator, digital syn- 
thesizer and tape. Now, with the realization of 

the Life Pulse Prelude for percussion orchestra, 
I am completing the first of what may well even- 
tuate in a full-blown realization of the entire 
Universe Symphony, certainly Ives's most am- 
bitious, experimental, and, I maintain, his most 
compelling work. I continue to be inspired not 
only by Ives's exciting material  and advanced 
concepts found in the sketches but also by his 
open invitation to other composers to expand 
and even to carry out his stunning aspirations 
for the work. 

In this article I elucidate the myriad details, 
often in seeming conflict, about instrumenta- 
tion, tempo, and formal continuity in the Uni- 
verse Symphony, especially as they pertain to 
the Life Pulse Prelude. These aspects have been 
important to me to sort out, since they bear 
directly on my work as a composer of fantasies 
on Ives's Universe Symphony material  and on 
the first full realization of one of three macro- 
layers of the Universe Symphony, the Life Pulse 
Prelude. I believe strongly that  the following 
conclusions can be well supported: 1) the instru- 
mentation for the Universe Symphony is com- 
prised of eleven orchestras (sometimes called 
"groups") of relatively small size and made up 
of like instruments; 2) the continuity for the 
work in three lminterrupted sections called "Past 
(A), Present (B), and Future (C)," is sustained 
by the ten "life pulse" percussion orchestra cycles, 
lasting a total of either 24 or 27 minutes; and 
3) the tempo for the entire work is uniform and 
canbe played at either J= 60 MM orJ = 53.3 MM. 

Through the present article, I adopt the order- 
ing collated by John Kirkpatrick, long the cura- 
tor of the Yale University collection of Ives man- 
uscripts. This order was adopted by the editors 
of the complete facsimile edition and transcrip- 
tion of the Universe Symphony to be published 
by the Charles Ives Society and Peer-Southern 
Organization with commentaries on the sketches 
by Lou Harrison, John Kirkpatrick, John Mau- 
ceri, David Porter, and myself. Each sketch 
page especially relevant to the Life Pulse Pre- 
lude will be reproduced here, and references to 
same in the course of the text will be discussed. 
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Cover Page 
(Kirkpatrick ms. no. 1819) 
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The cover page  for the  Universe Symphony 
collection of sketches  was crea ted  by  Ives in  an  
effort to collate and  cata logue his  manuscr ip ts .  
I t  gives us  impor t an t  in format ion  for in te rpre t -  
ing  the  sketches.  "Pages of draf ts  or Scetches 
[sic] or par t s"  suggests  t h a t  Ives though t  of 
these  pages  of manusc r ip t s  as  be ing  in  different  
s ta tes  of completion: 1) " d r a f t " -  emerg ing  ideas  
expressed in  music  or annotat ions;  2) "Scetch" 
[sic] - the  t e s t ing  of an  idea  in  music  notat ion,  
often wi th  different  shadings  and  effects; or 3) 
"par t"  - completed music.  I t ' s  puzzl ing t h a t  he  

wrote  t h a t  he was "not sure  of sec," except to 
guess  t h a t  the  reference is to the  miss ing  "pages 
of draf ts  or scetch [sic] or par ts ."  "Sec A 8" is the  
to ta l  ex t an t  pages  Ives numbered  1 to 10, the  
composed mus ic  for the  E a r t h  and  H e a v e n s  
orchestras ,  wi th  3 and 8 miss ing  or s imply not  
numbered .  "B 6" refers  to six unnumbered  man-  
uscr ip t  pages  t h a t  include the  f r agmented  ele- 
men t s  of sect ion B. "C 6" refers  to the  f inal  group 
of six ?annumbered pages,  m a r k e d  "HI" or "C" 
or hav ing  some reference to ident i fy  t hem as 
be ing  in  the  f inal  section. " +  2 sheets  d rums  not  
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photo" is curious, since there are actually nine 
extant pages which pertain directly to the per- 
cussion orchestra music. Perhaps, Ives hadn't 
located them when this cover page was written. 
"36 to locate" (to collate) is right, if one excludes 
what I believe are specious pages in the com- 
plete Universe Symphony collection of 44 col- 

lated by Kirkpatrick and includes that elusive 
"p. 8" of section A, missing, but so often referred 
to in the sketches. In summary, there are 36 
pages definitely part of the Universe Symphony, 
nine of which are sketch pages for the Life Pulse 
Prelude. 

Firs t  L i fe  P u l s e  P r e l u d e  P a g e  
(Kirk oatrick ms. no. 1820) 
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The first Life Pulse Prelude page represents 
a musical scenario of the "life pulse prelude," 
an initial sketch that gives valuable informa- 
tion about instrumentation and musical events. 

F o r m -  "B.U." seems, on this page, logically 
to refer to a kind of"basic unit," a generative, 
cyclic time-span against which nineteen other 
meters form a complex of cross-rhythmic pulses, 
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creating what Ives referred to as "durational 
counterpoint" (Cowel11955). "II only I.F.s [indi- 
visible factors] The earth, heavens orchestra do 
not start until after 3rd or 4th percussion cycle" 
is an important reference to the order of the 
music to be played, substantiated on the fourth 
Life Pulse Prelude page, on Universe Symphony 
collection page 20, and, as a kind of poetic con- 
tradiction, curiously disputed on the 44th and 
final sketch page. "21 in the 2nd or 3rd Day" 
could refer to the 2nd or 3rd section, in turn a 
reference to the creation motif of the Universe 
Symphony. This first Life Pulse Prelude page, 
finally, seems more a formative scenario for the 
whole Universe Symphony than the definitive 
structural format: on the fourth Life Pulse Pre- 
lude page, as will be seen, the form is clearly 
defined. 

In s t rumen ta t ion  - "A separate orchestra 
..." of percussion including a piccolo obviates 
any question about Ives's conception in this 
work of what he meant as an "orchestra": for 
the Universe Symphony, it was most often a 
grouping of similar or related instruments. 

Improv isa t ion  - "Al l  these can vary in later 
cycles will be at players' discretion (keeping to 
his own beats)"...indicates here, as later, that  
Ives intended portions of the Life Pulse Prelude 
to be "free," improvised, in this case elaborating 
with syncopations and varied rhythmic figura- 
tions in accord with the players' assigned meter. 
Five other references to "free" playing are found 
on this page. 

S e c o n d  L i fe  P u l s e  P r e l u d e  P a g e  
(Kirkpatrick ms. no. 1821) 
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The second Life Pulse Prelude page is Ives's 
sketch of the "highest" five prime-number meters 
with music figuration and comments. 

Tempo - The first definitive clue to the mys- 
tery of tempo in the Life Pulse Prelude and the 
Universe Symphony is found here. Ives felt that  
the "definitive single pulses" could be "heard as 

such" only up to ll/(B.U. × 8 to 10 seconds). 
Above 11/8-10 seconds Ives declared that the 
pulses would sound more like rhythmic/melodic 
patterning than individually perceived metric 
pulses. For example, at a tempo much slower 
than J= 60 MM, or one beat per second, I theorize 
that one could, indeed, hear 13, 17, and 19, in 
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an eight-second measure, as fast metric pulses. 
Hence, about 40 to 80 MM seems the plausible 
tempo range, with 60 MM as the median. 

F igu ra t ion  - The sample here of"free," dis- 
junct/conjunct figurations confirms Ives's feel- 
ing that  these would not be felt as "single 
pulses." They are patterned rhythms and melodic 
sequences, not metric pulses. 

I n s t r u m e n t a t i o n  - "...(piano, piccolo, Bell- 
piano, celest [sic], 3rd system, Lights. electric 
buttons o n -  see page 8..." Here, "Lights" must, 
as it clearly does on pages 4 and 9, refer to deli- 
cate, "distant," "brittle," "high," "light," per- 
cussion such as triangles, orchestrabells, piano, 
wood and clay pipe sounds, celeste, etc. - not, of 
course, electric lights. The next words, "electric 
buttons on," certainly, at first, gives us pause 
to think that  Ives's vision of the Universe Sym- 
phony might have included some kind of signal 

lights to keep the percussion parts in proper 
phase with one another and the "B.U." This, 
along with Cowell's observation that  "the com- 
plex rhythms and timbral combinations in Ives's 
Universe Symphony are certainly much closer 
to possible realization on electrical instru- 
ments. . ." suggests that  this sketch page could 
have, indeed, been created late in Ives's life, 
when such technology as metronomic lights was 
available for such an application (Cowel11955). 
Is it only coincidence tha t  Ives actually funded 
Leon Theremin, through Henry Cowell, to de- 
velop the Rhythmicon in the late '20s and report- 
edly heard a demonstration of this instrument 
which could accurately perform complex cross- 
rhythms, some of the smaller number combina- 
tions composed here for the Life Pulse Prelude 
(Mead 1978)? 

Third Life Pu l se  Pre lude  P a g e  
(Kirkpatr ick  ms.  no. 1822) 
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Figura t ion  - Here, Ives lays out, in graphic 
analog, the cross-metric patterning of the life 
pulse. Elapsed time equals spatial extensity. 

The sketch includes both prime number CI.F.") 
meters and their  related multiples. 
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Fourth L i f e  P u l s e  P r e l u d e  Page 
( K i r k p a t r i c k  m s .  no. 1823)  
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F i g u r a t i o n  - This fourth Life Pulse Prelude 
page represents  a sample real izat ion of one-half  
cycle (11 measures  - an  "11 unit"),  probably a 
la ter  cycle (4th, 5th, or 6th), where in s t rumen t s  
may "exchange" meters inpalindromic sequence. 

T e m p o  - There is, on this  page, a wide range  
of informat ion about tempo. Taking  these con- 
siderations about tempo as well as all  other met- 
ronomic or t iming indications on all other sketch 
pages for the Universe Symphony ,  one finds the 
following range: J = 30, 36, 40, 46, 48, 50, 53.3, 
80, and even 120 MM. On this  page, the tempo 

clues a r e "  o = 30, J = 60, J = 120" and "better all  
slower about  o = 20, J= 40, J= 80." Here J= 80 
MM seems to be what  Ives settled on, though 
still  seeming equivocal. 

I n s t r u m e n t a t i o n  - I res  is definitive about 
certain percussion ins t rument s  he in tends  to 
use, cal l ing for special i n s t rumen t s  at  the r ight  
of the page, t e rming  six of them "light." 

I m p r o v i s a t i o n  - More references to impro- 
visat ion appear: " . . .when all orchestra. . .are 
r is ing high and  free..." or " . . .but  the phras ing  
even or uneven  may  vary  with themselves. . ."  
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F i f t h  L i fe  P t f l s e  P r e l u d e  P a g e  
(Kirkpatrick ms. no. 1824) 

ii! . . . . . . . . . . . . . . . .  

I ' z = g  e N l e  - A i r  i nd£v l l l ~ l l  eae to r *  • m u t t l p l * = ,  e oa . i sg  1~ g ~ i ~ y  am I n d i c a t e d  l g  a s t e r  1 
• nd  r e t u r n  t o  ~ *  • u 

: t o  u .  s ~  - ~ -  

( P e r ~ S s t o n  a l o n ~  I X  , as  # I  . b u t  r . p e , l t ~ l a g  4 . 9 . ( r a f t  ~ ~e4~t~s, ~ 1  a ~ t  a .  ~ / t t ~  & r e t ~  - 
i Xn l n t  p r n l u t * }  . _ ~  

t ~ t  e r i e  RnL~S ~n ZXZ  " 2 " 6 ~ 10  ( * 

! 2nd c y c l ~  qdna back  20 t o  ? ~ I V  s *  ~t3 a d d l n  9 12 - 14(  " } & re~n  

i s  ~ ~ o n l y  , ' r tm*  
: r i c t o r l  ~ 1 ~  ~ven  m~t~ r  

e~ep t  o r e =  .~t3 v x  c~n t lnue  td . th  r i f l e d  rhlr~t ,m~.  ~ a s  v f o c  i s  u ~ |  

, ~ o ~ n . ?  s t a r u  v a r ~  r h y t ~ L ¢  - -  VXZ ( f r s .  c a d ~  10  ~ s ,  a l 1  c h a n g i n g  ~ e j ~  X 2 & 3 a11 o ~ h s r s  s h l £ ~  

! c h a n v t n ~  ~n  n o x t  ~ c ~ c t ~ ,  ~ v x ~ x  ~ * ~ a ~  v z  I • "~ ~ 

. . . . .  . y . . ~ . i  ~ , ~ ¢ o , , , , ~  . . . . . . . .  ) . . . . . . . . . . . .  ~0..) ...z~ j j ' J  : ' J  J '  J J ' J  J I 
f i l ~e~  u n i t s  & ¢ h i n ~ l ~  ~ o  ~ U  

: t..-~,..~..., e. . . . . . .  ..*'~ .... ,, J I J , J J J 
~j~r~ f ~j$ ~j',,')" " .."' r" '  r r: - _--iF r,.: " ~ -  : : - - i .  _ _  _ , , , ~  . . . . . . .  ~o., . . . . . . .  . .~ .  ~:,~ ~ ~ , ~ .  r L ; , , f ' ^  1 ~ ~ • 

.......... " ...... "* %'' ? J-r f  j ,J ,:r I . . . . . . . . .  . e ~  13 

' J L '  ~ * '  

2. !, ,~ ~, I ,.L J . . . .  1 
7~ d 3 

as  Sh i re  ~ a l l  Z n d l a n  t ~  S --  (~, l  h i t  ~ a ~ l l  ~ , ~ n  e r  1 1 1  ~ 1  
o r  t i n  

F o r m  - The fifth Life Pulse Prelude page rep- 
resents the definitive structural format, not only 
for the Life Pulse Prelude percussion orchestra 
but, I maintain, for the entire Universe Sym- 
phony. We learn that a "cycle" is 40 measures 
of 4/4 or 20 of 4/2. The note that, "The numbers 
in red are...the order they take part," suggests 
that this and the two succeeding pages were 
considered the final form, so noted in red ink on 
the pencil manuscript at a later time. 

F igura t ion  - Did the syncopation rhythms 
emerging in measure 5 suggest 1) that Ives 
wanted, "as indicated," the "varied beats 
rhythmic accents" in the first cycle as well as 
succeeding cycles or 2) that  Ives was realizing 

this half-cycle to suggest the style ofthe"chang- 
ing rhythms" in later cycles? I think the second 
conclusion is correct. 

Tempo - "B.U. = 10 seconds 40 met 6 beats 
about" is another tempo clue, but somehow mis- 
leading. If  Ives meant the double whole-note to 
last 10 seconds, the metronome setting would 
actually be 48 MM, not 40 MM. What does "6 
beats about..." mean, when 8 beats comprise 
the B.U.? Here, the apparent reference is to 
meter staves 3, 6, and 9, where Ives is indicating 
clearly that he wants J = 40, where there are six 
half-notes per full measure. If  these six halves 
are to be performed at 40 MM and 12 quarters 
in 10 seconds at 80 MM, as clearly indicated, 
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then the time taken is not 10 seconds but actu- 
ally 9! Since, 

MM = BPM x (60/TU) 
where MM = metronome setting; BPM =beats 
per measure;  and TU = number  of seconds 
assigned each measure; then, 

80 MM= 12 x (60sec/10sec) is not correct! In- 
stead, it should be, 

72 MM = 12 x (60/10), then, 

80 MM = 12 x (60/9), which is much closer to 
60 MM or 53.33 MM for the basic 4/2 meter, de- 

rived by MM = 8 BPM × (60/9) 
MM=8x6 .66  
MM = 53.33 

Improvisation- "VII (free cadenza 10 meas, 
all changing except 1 2 & 3 all others shift)" is 
a clear reference to the fourthLifePulsePrelude 
page, where a sample format of"shift" among 
the meters is shown. "Changing" and "shift" 
mean the same here, a strengthening of the con- 
cept of free improvisation Ives wants to achieve 
in the percussion orchestra. Whether each player 
works out the "shifts" on his own or coordinates 
them according to the fourth Life Pulse Prelude 
page is not revealed. 

F o r m  - Following is the structural plan, 
drawn from the information on life pulse cycles 
found on this page, with the B.U. metered in 
4/2, where J = 30 MM: 

Ives's  Structural  P l a n  
for  the 

Life  P u l s e  P r e l u d e  

Cycle 
Number 

I: 
II: 
III: 
IV: 
V: 
VI: 
VII: 
VIII: 
IX: 
X: Coda 

Total measures 

Successive, Iterative Total 
Measures of Music Measures 

1,2,3,4,5,6,7,8,9,10,11,10,9,8,7,6,5,4,3,2 20 
1,2,3,4,5,6,7,8,9,10,11,10,9,8,7,6,5,4,3,2 20 
• [, 2,3,4,5, 6, 7,8,9,10,11,10,9, 8,7, 6,5,4,3,2 20 
1,2, 3, 4, 5, 6, 7, 8, 9,10,11,10, 9, 8, 7, 6, 5, 4, 3, 2 20 
1, 2, 3, 4, 5, 6, 7, 8, 9,10,11 (with no retrograde) 11 
"Varied rhythms" for 19 measures 19 
"Free cadenza," improvisation for 10 measures 10 
"Continue variedrhythms for 19 measures" 19 
1,2,3,4,5,6,7,8,9,10,11,10,9,8,7,6,5,4,3,2 20 
1,2, 3, 4, 5, 6, 7, 8, 9,10,11,10, 9, 8, 7, 6, 5, 4, 3, 2,1 21 

180 

1440 seconds long Total seconds @ 8 seconds per measure 

With this format, the total time for the Life 
Pulse Prelude is exactly 24 minutes, where the 
tempo is quarter-note= 60 MM. If a quarter- 
note were equal to 53.3 MM, the length would 
be 27 minutes. I have adopted the 24-minute 

length in my realization for two reasons: 1) 
nowhere in the sketches does Ires refer specifi- 
cally to MM= 53.33, and 2) the metaphorical 
significance of the 24,hour day is, in such a 
transcendental work, inescapable. 
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S i x t h  L i f e  P u l s e  P r e l u d e  P a g e  
(Kirkpatrick ms. no. 1825) 
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F i g u r a t i o n  - " (each  p a r t  to  be  m e a s u r e d  in  
r i g h t  pos i t ion  in  i n k  copy)" is not ,  I t h i n k ,  a n y  
p a s s i o n  for c a l l i g r a p h i c  exac tnes s  b u t  more  
l i k e l y  a need  to see  j u s t  how such  complex  

r h y t h m s  a p p e a r  to t he  eye.  "13 × 3/16" m u s t  re fe r  
to 13 do t t ed  e igh ths ,  p e r f o r m e d  in  t he  t i m e  of 
12 do t t ed  e igh ths .  



68 Percussive Notes Research Edition / September 1985 

S e v e n t h  L i f e  P u l s e  P r e l u d e  Page 
(Kirkpatr ick  ms.  no. 1826) 
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This page cont inues from page 6. 
T e m p o  - Again ,  as on the  four th  Life Pulse 

Prelude page, Ives feels t ha t  "the upper  rhy thms  
from 13 to 31.. ."  a re  rhy thmic  f igurat ions  too 

fast  to be perceived as  s ingle pulses,  fu r the r  
subs t an t i a t ion  of 60 MM or 53.33 MM as the  
nomina l  tempos.  
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Eighth Life Pu l se  Prelude Page 
(Kirkpatr ick  ms.  no. 1827) 
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This page out'lines the metrical relationship 
of the "B.U." to tee percussion orchestra and 
the "O.U." ("orchestral units"?) to the Earth 
and Heavens orchestras. 

I m p r o v i s a t i o n -  Does "OUs" mean "orches- 
tra units," the players "from 3 up" who "are 
varying pulse" representing yet another refer- 
ence to improvisation? The statement "...from 
then on they each expand grow & create in their 
own way...", certainly refers to improvisation. 
Evidently, however, not everyone was free to 
improvise, since only prime number meters to 
13, not their multiples, were designated as the 
"varying pulse." This seems in conflict with the 

fifth Life Pulse Prelude page, where "12" intro- 
duces a syncopation rhythm. 

Tempo - "OUI" is definitely a reference to 
the relation of"orchestra unit 1" to"BU2," mak- 
ing the Earth and Heavens orchestras of section 
A twice the speed of the life pulse! Thus, it could 
be deduced that the anomalous metronome set- 
ting of"30 =J "found on Ives's page i of the full 
orchestra score could actually refer, correctly, 
to the life pulse percussion orchestra tempo, 
making the music of the Earth and Heavens 
orchestras actually J = 60 MM! I will show, how- 
ever, that  this is not the case. 
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Ninth Life Pulse  Prelude Page  
(Kirkpatr ick  ms.  no. 1828) 
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At  wha t  poin t  did Ives cross out  th is  en t i re  
sketch page? Evident ly ,  subsequent ly  com- 
posed music  superceded, th is  wide-ranging ,  for- 
ma t ive  draft .  Helpful  clues do appear ,  however,  
about  the  scope of orches t ra t ion  and the  tempo 
of the  piece, and  a t ry  is made  a t  an  analog  
nota t ion  equivalence of the  E a r t h  theme  and 
the  B.U. 

T e m p o  - T h e  "10 Secs" no ta t ion  is s ignif icant  
as a considerat ion,  as  well  as the  figures in the  
lower r igh t  corner,  a l l  mul t ip les  of 1, 2, 3, 4, and  
5. Could "60 1" refer  to 60 = J and  "30 2" refer  to 

30 = J ? Ives 's  f igur ing of the  MM for 18 seconds 
is not  a lways  precise,  ma thema t i ca l ly ,  since 
11 x 1.6 = 17.6 seconds; 7 x 2.5 = 17.5 seconds; 
5 x 3.6 = 18 seconds (right!); 6 x 3 = 18 and  2 x 8 
or 9 = 16 or 18 seconds. 

I n s t r u m e n t a t i o n  - Ives calls for ex t remely  
la rge  forces for the  Universe Symphony on th is  
page.  I f  every  number  on the  page  is added, the  
mus ic ians  needed could number  4,520! A more 
l ike ly  not ion is t h a t  each scr ibbled cluster  of 
numbers  and  ins t ruments /voices  describes an  
i n s t r u m e n t a l  or choral  en t i ty  of l ike  ins t ru-  
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ments forming part of a much smaller number 
of musicians actually performing the Universe 
Symphony. This draft page may have been the 
outer limits of the Universe Symphony concept 
at some point, in the same "Christo spirit" as 
Cowell's report on Ives's intentions for the Uni- 
verse Symphony: "Several different orchestras, 
with huge conclaves of singing men and women, 
are to be placed about in valleys, on hillsides, 
and on mountain tops..." or that  Ives's Universe 
Symphony was to have had "...from 6 to 10 dif- 
ferent orchestras placed on separate mountain 
tops, each moving in its own independent time 
orbit, and only meeting one another when their 
time cycles eclipsed..." Except for this page, to 
my knowledge, Ives nowhere indicates anything 
approaching the grand plan Cowell - or this 
p a g e -  claims for the Universe Symphony (Cow- 
ell 1955). In fact, these claims must indeed have 
kept many composers from seriously consider- 
ing Ives's invitation in his memos that"...some- 
body might like to try to work out the idea..." 
(Kirkpatrick 1972). Subsequent, nearly com- 
plete score pages do not lend credence to the 
idea that Ives seriously required such large 

forces. I have calculated, based on a compilation 
of the different parts Ives refers to in all the 
Universe Symphony sketch pages, that about 
214 instrumentalists are needed (close to "full 
orch 200 play") and, perhaps, 2500 in the chorus 
or 500. Adding 500 and 214 comes to 714 musi- 
cians, not so far from Ives's note on this page of 
"about 750." The trouble with this conclusion 
is, however, that  no choral music sketches are 
extant for the Universe Symphony. In fact, ex- 
cept for the reference on this page, there proba- 
bly never have been any choral sketches. Again, 
the concept of"orchestra," of course, clearly re- 
fers to orchestras of like instruments, rather 
than fully instrumented symphonic orchestras: 
1) the percussion orchestra; 2) string orchestra 
A; 3) string orchestra B; 4) the low-strings, 
Earth-chord orchestra; 5) the band-like "Rock 
formation" orchestra of brass and winds; 6) 7) 
8) 9) the four similar flute/violin/keyboard/per- 
cussion Heavens orchestras - a total of nine 
.orchestras. Conceivably, these could very well 
be gathered in a large concert hall or cathedral, 
where an organ and pianos, referred to in the 
sketches, could be found. 
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Sect ion A, Page  1 
(Kirkpatrick,  ms. no. 1830) 
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This is page 1 of the completely composed 
Section A, scored for the "Life Pulse orchestra," 
the "Earth and Rock Formation orchestras," 
and the "Heavens orchestras." Its study is im- 
portant in understanding Ives's intentions for 
the Life Pulse Prelude, especially related to 
tempo and formal continuity. 

T e m p o  - "Large 30 = J "  seems unequivocal. 
Each four-beat measure on this page, according 
to this marking, should last  eight seconds! The 
relation between the music of this page, using 
this tempo, and the Life Pulse Prelude percus- 

sion music preceding and accompanying it is, 
however, puzzling. This page and pages 2 and 
3 that  follow do present material  that  is forma- 
tive, slowly evolving, and seemingly in accord- 
ance with the various tempi proposed for the 
Life Pulse Prelude in earlier sketches. The situ- 
ation becomes difficult when one tries, at this 
extremely slow tempo, to perform the music of 
Ives's Universe Symphony page 4. I f  one keeps 
to 30 MM, the counter rhythms are so slow that  
the recurrent counter pulses, so necessary for 
musicians to execute the counter rhythms, 
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occur much too slowly for any degree of accu- 
racy. At 60 MM, though, the rhythms are per- 
formable and, just  as importantly, perceivable 
to the listener as a complex of counter meters, 
Ives's "durational counterpoint." Did Ives, 
then, intend at some later point to double the 
tempo? No such point is indicated in Section A. 
Are we left, then, either 1) to cope with a very 
slowly evolving Section A at 30 MM, 2) to be- 
lieve instead that  various tempos suggested on 
the fifth Life Pulse Prelude page (e.g., 53.33 
MM) are more likely correct, 3) to ignore this 
marking as incorrect, or 4) to look for further 
tempo clues? I believe that  the correct tempo is 
J= 30 MM, not J= 30 MM. I believe that  Ives 
simply miscalculated his intention, especially 
since Ives's page 2 of Section A clearly indicates 
"30 - 40 = J = BU." There is simply more evi- 
dence for the faster tempo. 

F o r m  - I t  is important here to refer to Ives's 
various musings in his memos about the combi- 
nation of the Earth, Rock formation, Clouds and 
Life Pulse: "The pulse of the universe's life beat  
was by the percussion orchestra, who play their 
movement first, all through, before any of the 
other orchestras play... These two main groups 
(Earth and Heaven) come into relation harmon- 
ically only in cycles (how long? 16 seconds?) - 
that  is, they go around their own (time) orbit, 
and come to meet each other only where their 
circles eclipse...I tried, for the percussion orches- 
t ra  (Earth's motion and pulse)... (cosmic dura- 
tions)" (Kirkpatrick 1972). This means that,  
while optionally separate, the percussion orches- 
t ra  also served to provide the pulse and tempo 
for the Ear th  and Heaven orchestras. "Through 
whole movement:keep going in rhythmic cycle 
..." and, here, two staffl ines are drawn aspart 
of the combination Earth/Rocks/Heaven staff 
system! Here, too, the creation motif  of the Uni- 
verse Symphony is manifest: a) the changing, 
formative, turbulent nature of the rock forma- 
tion themes, their  irregularity; b) the elemental 
nature of the Ear th  chord, droning its cluster of 
fourths and tritones, occasionally swelling in 
counter rhythms to "soil and vegetation" chords, 
"their roots in the Heavens"; c) all the time with 
the primal "life pulse" of man. It  is, indeed, a 
unique symphony expressing Ives's transcenden- 

talistic vision of an ordered, timeless universe. 
T h e  L i f e  P u l s e  P r e l u d e  R e a l i z a t i o n  
The full realization of Charles Ives's Life 

Pulse Prelude has not been accomplished sooner 
by me or other composers for two reasons: 1) the 
Life Pulse Prelude cannot be performed with 
accuracy by human performers, unless some 
means is found to coordinate with precision the 
twenty different cross-rhythmic tempos and 
meters coming into phase every eight seconds; 
2) the scope and requirements of the Life Pulse 
Prelude are formidable, even intimidating, and 
composers are not likely to take up the task, real- 
istically, unless a performance of same is in the 
offing; and 3) not many  composers relish the 
prospect of finishing another composer's piece, 
even if it is by Charles Ives. I took it up though, 
because Ives's ideas for the Universe Symphony 
so closely match my own compositional approach: 
I became Charles Ives's student. 

This full realization of the Life Pulse Prelude 
in live performance grew from experience 
gained in two prior shorter versions for taped 
performance. The first, recorded in Florida in 
1975, was accomplished by coordinating five 
performers with click cues generated by a PDP 
11/10 computer, it in turn synchronized by a 
recorded 5000 Hz signal on a multi-channel 
tape machine, it in turn recording each of four 
recording passes, each pass a different combina- 
tion of five meters/tempos/parts. I t  worked, but 
only two of the ten cycles could be realized, and, 
since my plan was to incorporate the "life pulse" 
percussion music in my first two fantasies on the 
Universe Symphony, I didn't feel all ten would 
work in taped performance. That  was correct in 
hindsight: since hearing the full ten-cycle reali- 
zation in live performance, a fuU-length taped 
version couldn't really capture its power and 
immediacy. The second, two-cycle realization 
was completed in 1981 in Texas, this t ime using 
a Synclavier II  to create a very precise but still 
"non-immediate" synthetic percussion version 
recorded on tape. That  version was used in the 
premiere performance of my Phantasmagoria: 
Fantasies on Ives" Universe Symphony for or- 
chestra, narrator ,  tape (the "life pulse") and 
digital synthesizer. 

In 1974, early in my transcription of the Uni- 
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verse Symphony, I sensed how important it was 
to work to realize the Life Pulse Prelude: such 
a project would yield w~luable insights about 
the nature of the Universe Symphony. I started 
but found after I had written four cycles just 
how enormous the task had become. With no 
apparent performance possibilities for a com- 
pletedLifePulse Prelude and with deadlines for 
finished commissions impending, I set aside the 
Life Pulse Prelude, promising myself  that  I 
would take up the task again someday and finish 
it. The opportunity came in April, 1983, when, 
as a guest composer at the first North American 
Festival of New Music in Buffalo, I lectured on 
the Universe Symphony and discussed my work 
on the Life Pulse Prelude. Percussion virtuoso 
Jan  Williams, one of the festival directors, was 
intrigued with the possibility, as I had proposed, 
that  the legendary piece could actually be per- 
formed• We made a paci;: I would complete the 
Life Pulse Prelude realization and create a 12- 
track cue-tape for the twenty performers; Jan  
would provide performers at SUNY Buffalo and 
present the premiere on the second North Ameri- 

can Festival of New Music in April, 1984• Sev- 
enty-three years after Ives conceived the Life 
Pulse Prelude, it was heard with its full comple- 
ment  of performers and in its entirety for the 
first time• Note: Ives did organize a reading of 
a portion of the Life Pulse Prelude and stated in 
his memos that,  "it sounded (with 8 players) 
better than  I thought.. ." (Kirkpatrick 1972). 
The method I used in realizing the cycles was, 
perhaps, not unlike putting myself  in the shoes 
of one of Ives's percussionists for that"reading." 
As I "played" each part,  I carefully followed his 
• • , ,  • , ,  

instructions to create varmd rhythms, to create 
a "free cadenza," to "exchange" my metric 
rhythms with others, and all the t ime carrying 
out my singular role to preserve the integrity 
of my own unique tempo and meter  specified for 
my part. 

Ins trumentat ion  
Below is the list of instruments selected from 

Life Pulse Prelude sketch pages 2, 4, and 5 with 
their  individual tempo and meter  for my reali- 
zation of Ives's Life Pulse Prelude for modern 
performance: 

Reference page(s) in 
L i fe Pulse Prelude 

Instrument(s) sketches 

Piano 2 
Orchestrabells 2 
Piccolo 2 
Triangle/tambourine 2,5 
2nd Xylophone 2 
4 Ceramic bells (or cup gongs) 2,5 
5 Woodblocks (high to low) 5 
3rd Snare drum/tom-tom 4,5 
lstXylophone 5 
Suspended cymbal/2:ad tenor drum 4,5 
2ndSnare drum 4,5 
Bass drum, cymbal a%ached 4,5 
1st Snare drum (snares off) 4,5 
Marimba (for "piccolo tympanum") 4 
Tympanum (32") 4,5 
Tam-tam (orlarge gong) 4 
i st Tenor drum (for Indian drum) 4 
Lowbell 4 
Largebass drum 4 
Large, low, deep, hangingbell  1,4,5 

Meter Tempo (MM) 

31/8 ~ = 232.5 
29/8 $ = 217.5 
23/8 $ = 172.5 
19/8 ~ = 142.5 
17/8 ~ = 127.5 
13/4 ~= 97.5 
22/8 ~ = 165.0 
11/4 ~= 82.5 
14/4 J = 105.0 

7/2 J =  52.5 
10/4 J =  75.0 

5/2 J =  37.5 
12/4 J =  90.0 

9/2 J =  67.5 
6/2 J =  45.0 
3/1 o= 20.0 
8/4 ~= 6O.0 
4/2 J =  30.0 
2/1 o= 15.0 
2/1 o= 15.0 
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The instrumentation I have designated is 
subject to substitution and change, as future 
performances and experience with the Life 
Pulse Prelude may dictate. For instance, in the 
first performance Jan  Williams and I agreed 
that  the ceramic bells called for by Ives were 
much too "light" in such an ensemble with so 
many louder instruments. We chose temple cup 
gongs as optional instruments, still "light" but 
more penetrating than ceramic bells. My sub- 
stitution of a mar imba for the "pic ty" (piccolo 
tympanum) allowed an enhancement of the in- 
strumental color spectrmn, as well as a balancing 
foil to the large number of membranophones 
listed by Ives. As one studies the Life Pulse Pre- 
lude pages to determine if Ives had definitely 
settled on specific instrumentation, I am con- 
vinced that  he hadn't and was keeping his options 
open, knowing he would want to experiment with 
different combinations in every performance 
situation. I recommend the same method for 
future performances. 

I n s t r u m e n t a l  R o l e s  in  the 
P r o g r e s s  o f  t h e  L i f e  P u l s e  Pre lude  
It  is one thing to assign the instrumentation, 

another to determine the form, but to decide 
Ives's intent about the moment-to-moment 
progress of the Life Pulse Prelude must  be left 
to a composer's instincts. There are, as I have 
pointed out, clues and models to help: 1) the 
palindrome form of the twenty-measure cycle 
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Ives actually sketched on various Life Pulse 
Prelude pages; 2) the pyramid-like entrances, 
one by one, of the instruments, progressing from 
the slowest to the fastest pulses; 3) the refer- 
ences to the unchanging iterations of the melodic/ 
rhythmic sequences of the instruments playing 
meters of 13 to 31 pulses, as well as the con- 
stancy of those playing 1, 2, and 3 pulses per 
measure; and 4) the varying rhythms of the re- 
maining eleven performers, exchanging meters  
and improvising syncopated rhythms. All are 
extremely helpful, but the most important 
model for my work with the Life Pulse Prelude 
has always been Ives's metaphor for humanity 's  
role on Earth: Man, the "life pulse" of the Uni- 
verse, his birth, growth, and transcendence 
beyond death. I have taken this Man/Life meta- 
phor and transposed it to theLifePulsePrelude: 
through the first half  of the ten cycles, the Life 
Pulse Prelude is born and slowly grows in inten- 
sity and complexity; through cycles VI, VII, and 
VIII, the "varied rhythms," the "free cadenza," 
ana the return of "varied rhythms" create a 
dense, complex world of rhythmic/melodic/color- 
istic interaction; re turning in the final two 
cycles to the simpler iterations of the first cycles, 
gradually at tenuating until the low, deep, final 
toll of the hanging bell, alone, dies away. Below 
a chart depicts the overall progress of the piece 
through the ten cycles in relation to instrumen- 
tal roles and activity: 
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As alluded on page 75, I have relied on my 
instincts as a composer to carry me through 
each of the thirteen "varying" parts: 4, 5, 6, 7, 
8, 9, 10, 11, 12, 13, 14, 17, 19, and 22. As each 
part progressed through the first half of the Life 
PulsePrelude, rhythmic complexity was gradu- 

ally increased, at its most complex or improvi- 
sational in cycles VI, VII, and VIII, gradually 
returning to the original patterns in the final 
two cycles. Three examples from each of these 
sections illustrate, below, this rhythmic pro- 
gression: 

~as,,,,-~ J~/~-~o~ ~ s  

÷.-,~~ I I I I I l I I I I J~ " 
~ 1 ~  2~ -~wr  ,~J ~_~s" ~-~# 

r17 J ~ J J  2 - '. ~ ~ I . . . .  
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Melodic sequences for two inst rumentalpar ts  
assigned to idiophones for meters 9/2 and 14/4 
have been derived from pitch successions and 
combinations found in Universe Symphony 
sketches, specifically the pitches of the "Earth 

chord" and a series of pitches from Universe 
Symphony Kirkpatrick ms. no. 1829, a page full 
of pitch sequences and thematic fragments and 
chords. Below are examples of those parts: 

' -  , ' - 'F F F ' F  F F ' F  I- F '  

;~ :~ , , !  . _ , ! . : , ! .  ; ; .  ; . i  , L,. I . . I  I ,  
' , I : , ' ~ - X = "  r I.,I:-,~ l"~,~ :~,,~ U , i . ~ l - . : , , l l J , '  i ~ , . ' ,  ',,kd.~T; . . . . . .  ! i l ~ e  -~.- 
- .  , . .  , . ' " '  , t l  * ' ~ '  ~ " - ~ : '  ~'mi"'~"i ~ i ' i ~ ' ~ l '  - 

' ' i o ",' 1 4 - '  ~,.I .~' . . l ,-~" " ~ I ~ - l , .  ~' ~ - '  ' I  I "  ~' ~ ' I  ' 
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Synchronization 
Aside from the logistics of providing head- 

phones for twenty performers, each of whom 
must  be able to hem" the proper cue-track 
playback clearly, the technology of synchroniz- 
ing the music of the Life Pulse Prelude has been 
available for the past ten years: a digital signal 
processor or synthesizer to generate the pre- 
cisely timed pulses externally synchronized by 
and recorded on a 16-track tape machine used 
in live performance playback to the performers. 
In fact, the design and fi~brication of a dedicated 
Life Pulse Prelude cuing device is underway 
utilizing standard microprocessor technology, 
to replace the 16-track tape machine in live per- 
formance. 

The first page of the Life Pulse Prelude reali- 
zation score appears at right, showing the cue- 
pat tern I developed for each part. 

Twelve cue-patterns (A through L) are desig- 
nated in brackets on each part; four performers 
follow cue-track A; three follow B; one follows 
C; two each follow D, E, and F; while the remain- 
ing six single performers follow prime numbers 
G through L. The cue-patterns worked well, 
incidentally, in the first performance. The only 
complaints from performers came from the type 
of headphone used: in the loudest cycles of 
the Life Pulse Prelude, those headphones  
that  allow one to hear  the "outside world" were 
unacceptable. 
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The Life P u l s e  P r e l u d e  Ef fec t  

I believe that  composers and percussionists 
have all, from time to time, experimented with 
the musical effect created lJy combining prime 
munber pulses: e.g., clapping two-against- 
three or even three-against-five or several per- 

formers playing in different tempi coming into 
phase at some agreed-upon interval. Certainly, 
composers with access to computer music facil- 
ities have enjoyedthe ease of exploration of such 
fascinating rhythmic complexes. Is the notion 

J J ~ : 
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of combining 20 different meters and tempos, 
coming into phase every eight seconds, an ele- 
mentary, even primitive idea? Yes. Was Ives 
really serious about this experiment? Yes. Is 
the musical effect of the Life Pulse Prelude spec- 
ial? Absolutely! 

Finally, what I term "the Life Pulse Prelude 

effect" is: Ives's "durational counterpoint" 
plus sound-mass/pulsation-mass/event-mass/ 
rhythm-mass/melody-mass plus the phenom- 
enological synthesis of mesmerizing melodic/ 
rhythmic iterations and an incessant impro- 
visatory catharsis. It  works. It does, indeed, 
seem like the life pulse of the Universe. 
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Sustaining Members 

We would like to express our appreciation to the 
following organizations of the music industry 
who are sustaining members of the Percussive 
Arts Society. It is with their support that PAS  
has become and will continue to remain a worth- 
while and stimulating force in the percussive 
world. 

Manufac turers /Patrons  
Avedis Zildjian Co. 
Gretsch Enterprises 
Kori Percussion-USA 
Ludwig Drum Co./Musser 
Paiste America, Inc. 
Premier Percussion USA Inc. 
Purecussion, Minneapolis, MN 
Remo, Inc. 
Ross Mallet Instruments, Inc. 
Sabian Ltd. 
Slingerland Drum Co./J.C. Deagan 
Tama Drums/Hoshino (U.S.A.) Inc. 
Yamaha International Corporation 

Di s t r ibu to r s /Wholesa l e r s  
Bunn International 
Carroll Sound, Inc. 
Group Center, Inc. 
Kaman Distributors: Coast Wholesale 
Music and C. Bruno & Son/CB 700 
Percussion 

Lang Percussion Co. 
Latin Percussion 
Pearl International, Inc. 
Peripole/Bergerault International 
Profile, U.S.A. 
Timeless Enterprises/Istanbul Cymbals 
Unicord 

P r o d u c t  Specia l is ts  
American Drum of Virginia, Roanoke, VA 
American Drum Manufacturing Co., 
Denver, CO 

Aquarian Accessories Corp., Anaheim, CA 
Asian Sound/Michael Ranta, Cologne, 

WEST GERMANY 
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C. C. Banta-Creative Perc. Co., Pasadena, CA 
Mike Balter Mallets, Northbrook, IL 
Bractea Instruments, Oakland, CA 
Casino Percussion Products, Plainview, NY 
Century Mallet Instrument Service, 

Chicago, IL 
Damon Percussion, Wichita, KS 
Daumar Percussion Products, Van Nuys, CA 
DeMorrow Instruments, Arkadelphia, AR 
D&F Products, Inc., Cincinnati, OH 
Drum Workshop, Inc., Newbury Park, CA 
Edge Productions, Belleville, NJ 
Encore Mallets, Elgin, IL 
Frank Epstein, Boston, MA 
Evans Products, Inc. - Robert C. Beals, 
Dodge City, KS 

Fall Creek Marimbas, Cincinnati, OH 
Andrew Feldman - Hand Crafted Percussion 

Products, Clifton, NJ 
Vic Firth, Inc., Dover, MA 
Fox Metronomes, Inc., San Antonio, TX 
Tom Gauger, Brookline, MA 
G P Percussion, Bloomington, IN 
Golden Bells - Del Roper, Monrovia, CA 
Grover Enterprises, Arlington Heights, MA 
Hinger Touch Tone (Custom Perc.), 

Leonia, NJ 
Don Hogue Musical Specialties, LaGrange, IL 
Humes & Berg Mfg. Co., East Chicago, IN 
M A Enterprises, E. Rochester, NH 
Mechanical Music Corp., Buffalo Grove, IL 
Mid-East Mfg., Inc., Melbourne, FL 
Powergrip, Atlanta, GA 
Precan Music, Scarborough, ONT, CANADA 
Pro-Mark Drum Sticks, Houston, TX 
Regal Tip/Calato, Niagara Falls, NY 
Repaircussions, Rochester, NY 
Resonant Drum Sticks, Norco, CA 
SOTA Percussion, Chicago, IL 
Shigeo Suzuki, Hamanatsu-City, JAPAN 
Valje Drums and Percussion, San Francisco, CA 
XL Specialty Percussion Products Inc., 

Ft. Wayne, IN 

D r u m  Shops ,  T e a c h i n g  Studios ,  
a n d  

Othe r  Re ta i l e r s  
Sam Ash Music Stores, Hempstead, NY 
M.S. Baker & Company, Elizabethtown, NY 
Brook Mays/C&S Music, Dallas, TX 
Coyle Music Centers, Inc., Columbus, OH 
Creative Drum Shop, Scottsdale, AZ 
Jim Dallas Percussion, Miami, FL 
Dick DiCenso's Drum Shop, Quincy, MA 

Drummers World, New York, NY 
The Drumshine Shop, Cincinnati, OH 
The Drum Shop, Dearborn Heights, MI 
The Drum Shop, Houston, TX 
The Drum Shop, Las Vegas, NV 
Drums Ltd./Franks Drum Shop, Chicago, IL 
Drums Unlimited, Inc., Bethesda, MD 
Frikk Drum Shop, Bergen, NORWAY 
John Hartwig Musik, Copenhagen, 

DENMARK 
JAG Drums, Arlington, MA 
Lake Charles Music, Lake Charles, LA 
Lone Star Percussion, Dallas, TX 
Marimba ProductionsfMalletech, New York, NY 
Modern School of Drumming, Whitehall, PA 
Paul-Mueller Percussion Studio, 

Indianapolis, IN 
The Percussion Center, Ft. Wayne, IN 
Percussion Plus Ltd., Montreal, Quebec, 

CANADA 
Percussion World, Inc., Ferndale, MI 
Professional Drum Center, Spokane, WA 
Rick's Drum Shop, Toledo, OH 
S & S School of Music, Pottstown, PA 
Kirk Scott's Drum City, San Antonio, TX 
Soitin-Laine Oy Turku, FINLAND 
The Sound Box/La Boite de Son, St-Laurent, 

QUE, CANADA 
Tommy's Drum Shop, Austin, TX 
Joe Voda's Drum City, Inc., Omaha, NE 
Steve Weiss Music, Philadelphia, PA 
The Woodwind & The Brasswind, South 

Bend, IN 

P u b l i s h e r s  
Alfred Publishing Co., Inc. 
Arica West 
Associated Music Publishers/G. Schirmer 
C. L. Barnhouse Co. 
Mel Bay Publications 
Belwin-Mills/Cirone Publications 
Boosey & Hawkes 
ChoomBoonk 
M. M. Cole Publishing Co. 
Columbia Pictures Publications 
Contemporary Music Project 
Cortelu Publishing Company 
Deschler Percussion Co. 
DLA Publications 
Doboe Publications 
Drum Center Publications 
Drum Tracks 
European American Music 
Galaxy Music Corp. 
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Graham Sound & Electronics 
HaMaR Percussion Pubs., Inc. 
Hosmanek Publishing 
The Instrumentalist Co. 
J. R. Publications 
Kemper-Peters Publications 
Kendor Music 
Joseph LaSpisa Music Publishing 
Alphonse Leduc & Cie 
Stanley Leonard Percussion Music 
Les Editions Concept Neuf-  New Concept 
Publishing 

Lone Wolfe Publishing 
Ludwig Publishing Co. 
Magnamusic - Baton, Inc. 
Manhattan Beach Music 
Meredith Music Pub. 
Modern Drummer Magazine 
Music for Percussion 
Musikverlag Zimmermann 
My Productions 
National Association of Jazz Educators 
New Music West 
Nexus 
Nichols Music Publications 
Percussion Enterprises, Inc. 
Permus Publications 
C. F. Peters Corp. 
Joseph Porcaro 
Theodore Presser Co. 
Pustjens Percussion Products 
Repercussion 
Carl Rigoli Publications 
Seesaw Music Corp. 
Somers Music Publications 
Southern Music Co. 
Studio 4 Productions 
Ed Thigpen/Action Reaction 
Time Zone Publications 
Windsor Music Publications 

A c a d e m i c  Inst i tut ions  
Akrona, Clermont-Ferrand, FRANCE 
Allegheny College, Meadville, PA 
Aspen Music Festival, New York, NY 
Berklee College of Music, Boston, MA 
Birch Creek Music Center, Door County, WI 
California Institute of the Arts, Valencia, CA 
Casper College Music Department, 
Casper, WY 

University of Cincinnati Conservatory of 
Music, Cincinnati, OH 

The Cleveland Institute of Music, 
Cleveland, OH 

Colorado State University, Fort Collins, CO 
Creative Music Foundation, Woodstock, NY 
DePaul University, School of Music, 

Chicago, IL 
Drummers Collective, New York, NY 
Eastern Music Festival, Greensboro, NC 
Florida State University, School of Music, 
Tallahassee, FL 

Indiana University of Pennsylvania, 
Indiana, PA 

Wilfrid Laurier University, Waterloo, 
ONT, CANADA 

Musicians Institute (PIT), Hollywood, CA 
New Jersey School of Percussion, 
West Orange, NJ 

The New School of Music, Philadelphia, PA 
Oberlin Conservatory, Oberlin, OH 
University of Oklahoma, School of Music, 

Norman, OK 
University of Oregon, Eugene, OR 
Peabody Institute, Baltimore, MD 
San Francisco Conservatory of Music, 
San Francisco, CA 

The Shepherd School of Music, Houston, TX 
Sveriges Slagverkares Forening, Stockholm, 
SWEDEN 

Virginia Polytechnic Institute & State 
University, Blacksburg, VA 
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PAS is the source for information! Members receive six annual publications devoted to total 
percussion. 
PAS supports performance, educa t ion ,  and  r e s e a r c h  - sponsoring concerts, clinics, chapter 
conferences, and scientific publications. 
PAS sponso r s  an  a n n u a l  composition contest creating new works for percussion solo and 
ensemble. 
PAS hos ts  an  international convention attended by thousands of performers, educators, and 
students from all over the world. 
PAS pub l i shes  Percussive Notes magazines and research editions that  keep members informed 
about important percussion events and developments. Features include: Drum Set, Timpani, 
Keyboard, Marching, plus new products, programs, and reviews. 

Membership Dues 

U n i t e d  S ta t e s  Profess ional ,  Music  Educa to r ,  L i b r a r y  . . . . . . . . . . . .  1 
S t u d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Canada /Mexico  Profess ional ,  Music  Educa to r ,  L i b r a r y  . . . . . . . . . . . .  
S t u d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I n t e r n a t i o n a l  Profess ional ,  Music  Educa to r ,  L i b r a r y  . . . . . . . . . . . .  
S t u d e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Annual membership begins with the month in which dues are received and application processed and 
includes six issues of Percussive Notes. Eighty percent of dues ($16) are designated for subscriptionto 
the journals. 

*Compensation for additional postage and handling of journals outside the United States. 
Canadian, Mexican, and International members must  pay in United States currency, by United 
States bank draft or international money order. 

Sustaining Memberships 
Academic Institutions $45.00, Publishers $50.00, Retailers $75.00, Product Specialists $150.00, 
Distributor/Wholesalers $300.00, Manufacturer/Patron $600.00. Please write for details. 

Complete and detach the application, and mail it with remittance to the address below. 

Application for Membership 

Print Name 

Street 

City/State/Province 

Country/Zip/Postal Code 

Check membership level: 
[ ]  Professional 
[ ]  Library 
[ ]  Music Educator 
[ ]  Student 
[] 
Amount enclosed $. 

If  gift membership, the gift card should be signed 

Percussive Arts Society 
Box 697 
214 West Main Street 
Urbana, Illinois 61801 
USA 




