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EDITORIAL 

THE PAS PUBLICATIONS - A NEW TIMETABLE; 
O U R  ESTABLISHED PHILOSOPHY 

Beginning this fall, PAS members will be receiving six issues of Percussive 
Notes; however, two of those issues will be the research edition (Percussionist) 
and four will be regular edition. The research edition will come out in March 
and September and the regular edition will come out quarterly (October, 
January, April, and July). Neither the quality nor quantity of the issues will 
diminish in any way. Actually, I have several new and exciting ideas for both 
publications. 

The Research Edition (The Percussionist) 
I'm not sure if this is a time when the PAS committees are particularly produc- 

tive or if the availability of an outlet for their work has been a motivation for the 
committees to produce materials. I have a feeling it may be a combination. In 
any event, the last few issues of the PERCUSSIONIST have demonstrated a NEW 
CONCEPT for the publication. It would not be too difficult for me to solicit 
"outstanding composers, musicologists, theorists, and ethnomusicologists" for 
articles. These articles, probably too esoteric for most readers, might impress a 
few scholarly oriented non-performers but I am sure such a direction would not 
serve the membership. The recent concept has been to offer the experts who are 
members of PAS an opportunity to express themselves and enlighten the 
readers. You may not be interested in African music or new instrumental 
resources but you can't help but be impressed with the wealth of knowledge 
Ron George compiled in the Summer issue or that Donald Gilbert organized for 
the November issue. These articles that came from our membership are being 
established as an invaluable source for researchers and will serve as a primary 
authority in those areas. 

The purpose of the PERCUSSIONIST is not just to print the results of PAS com- 
mittee activities. On the contrary, 1 am always open to articles from any source 
and welcome comments and suggestions from the readers. This "new concept" 
has led me to select, for each issue, a different editor from within our organiza- 
tion who will solicit, organize, and edit articles focusing on a particular subject 
(i.e., the results of a committee project) or on a variety of subjects. This coming 
(August) issue, for example will be edited by Harrison Powley and will cover the 
acoustics of percussion instruments. Dr. Powley will be assisted by Dr. Thomas 
Rossing of the Northern Illinois University physics department and the result 
should be a group of articles of great value to all percussionists. 

Beginning with the March issue of the PERCUSSIONIST, I have asked Dr. 
Stuart Smith to serve as editor for two issues--both the March issue and the 
September issue. 

All of those members serving as "editors" of the PERCUSSIONIST receive no 
financial compensation. Also, there is no payment for any authors. 



Percussive Notes - Regular Edition 
When I began editing Percussive Notes two years ago this spring, it was very 

difficult to get quality articles (as well as advertisement) to fill the issue. Now, I 
receive a great many more articles than we have room for and the amount of 
advertising more than covers the cost of the publication. The editorial staff for 
Percussive Notes is a virtual "Who's Who" of percussion so, unlike other similar 
publications, Percussive Notes runs materials provided, edited, and written by 
the top experts in percussion. 

The Executive Editor 
At the Executive Officers meeting in Chicago in December, it was decided that 

the Executive Editor be considered a member of the Executive Officers - in- 
cluding the President, First Vice-President, and Second Vice-President. At this 
point, I am assigning editorial responsibilities and will be assuming full respon- 
sibility for all phases of the publications. Since the "buck stops here," please be 
assured that I welcome your comments and suggestions about the publications. 

mMichael Combs, Executive Editor 

Dr. Frank Bennett wrote to the PERCUSSIONIST in response to the November 
issue which featured articles on Indian music. Dr. Bennett informs us that the ad- 
dress of Raghavan is 3447 Granton Ave., Cleveland, Ohio 44111. He also would 
like to include a great percussionist to the list of Indian music specialists: Trichy 
Sankaran who teaches at York University, 4700 Keele St., Downsview, Ontario, 
Canada. We thank Dr. Bennett for supplying this information to the readers. 

COMING IN THE NEXT ISSUES 

June - PERCUSSIVE NOTES 

The "Convention Issue" with news about PASIC'82 in Dallas plus 
feature articles on marching percussion. 

August- PERCUSSIONIST 
Articles on acoustics edited by Dr. Harrison Powley and Professor 
Thomas Rossing, Dept. of Physics at Northern Illinois University, 
DeKalb. 
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Percussive Arts Society 
THE WORLD ORGANIZATION FOR PERCUSSIONISTS 

PAS provides a wealth of information: members receive six annual 
publications devoted to percussion. 

PAS sponsors performance, composit ion, and research. 

PAS provides information and supports activit ies for the music educator. 

PAS organizes International conventions, chapter conferences and meetings. 

PAS keeps its membership informed about important percussion events and 
developments: Drum Set, Timpani, Keyboard, Percussion on the March, 
new products, programs and reviews, and clinic features. 

MEMBERSHIP DUES 

United States $15.00 Professional 
$10.00 Student, Music Educator, Library 

Canada/Mexico *$18.00 US Professional 
$13.00 US Student, Music Educator, Library 

International *$18.00 US Professional 
$13.00 US Student, Music Educator, Library 

*Compensation for additional postage and handling of journals outside the USA. Canadian, Mexican 
and International members must pay in US currency by US bank draft or international money order. 
Annual membership begins with month in which dues are received and application processed and in- 
eludes six issues of the official PAS publications. Eighty percent of dues are designated for subscrip- 
tion to the journals. 

Sustaining Memberships: Publishers $35.00, Retailers $50.00, Product Specialists and Distributor/ 
Wholesalers $150.00, Manufacturer/Patron $600.00. Please write for details. 
Complete and detach the application, and mail it with your remittance to: PAS, Room 205, 110 S. Race, 
Urbana, Illinois 61801, USA. 

APPLICATION FOR MEMBERSHIP 

Print Name 

Street 

City State Province Country Zip/Postal Code 

Check Membership Level: _ _  Professional _ _  Music Educator 
_ _  Library _ _  Student 

AMOUNT ENCLOSED: $ 
Return to: PAS, Room 205, 110 S. Race, Urbana, Illinois 61801, USA 
If gift membership, the gift card should be signed 
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9TH ANNUAL PERCUSSION 
COMPOSITION CONTEST 

1981-82 
In keeping with its stated purpose, the PERCUSSIVE ARTS 
SOCIETY sponsors an annual competition, to stimulate, en- 
courage, and reward those who create music for percussion 
instruments. 

1981-82 COMPETITION CATEGORY 
Unaccompanied Solo Marimba 

PRIZES 
The Winning Composition will receive $500.00; second place category 
$300.00; third place $200.00. 

COMPETITION DETAILS 
Restrictions Previously published or commissioned works may 

not be entered. 
Range: 4-1/3 octave low A instrument. 
Time limit of composition: 15 minutes. 

Difficulty Level Difficulty, form, and style are left to the composer's 
discretion. 

Required Material Clean, neat manuscript. (Composer's name may 
appear, but will be deleted for judging purposes.) 
All entry copies become the property of PAS. 

Entry Fee $10.00 per composition entered (non-refundable), to 
be enclosed with entry. Make checks payable to the 
Percussive Arts Society. 

Deadline All entries must be received before June 1, 1982. 
Send to: 

PERCUSSIVE ARTS SOCIETY 
110 So. Race St., Room 205 
Urbana, Illinois 61801 
U.S.A. 

The following internationally known percussionists 
and composers will serve as adjudicators: 

Terry Applebaum 
Marta Ptaszynska 
Leigh Howard Stevens 

Adjudicators 



Nineteenth-Century Innovations in the 

Use and Construction of the Timpani 

E D M U N D  A .  BOWLES 

] ]  ~ E C H N O L O G Y no t  only  creates new things bu t  enables  

one  to  use o ld  devices in new and  be t te r  ways .  Mus ica l  

ins t ruments  are  typical  cases in poin t ,  and  this is especial ly 

a p p a r e n t  in the  evolu t ion  of  the t impan i  du r ing  the nine-  

teenth  century.  This  was  a t ime when  the use o f  three o r  more  d rums  

of  va ry ing  sizes and  the in t roduc t ion  of  so-cal led mach ine  or  r ap id  

tun ing  revolu t ion ized  the w a y  in which  these ins t ruments  were  used. 

Dur ing  this pe r iod  a m a j o r  change t o o k  place  in orches t ra l  t ex tu re  

and  sound  as composers  expressed themselves by means  of  a vas t ly  

e x p a n d e d  musical  palet te .  All  sorts  o f  orches t ra l  t imbres  were  com-  

b ined  and cont ras ted ,  var ious  modu la t ions  f rom key to key  became  

c o m m o n p l a c e ,  and  every ins t rument  was  exp lo i ted  to its very limits.1 

I would like to express my thanks to Professors James Blades, Royal Academy of Music 
(London) and Richard Hochrainer, Hochschule fiir Musik (Vienna), as well as to Mr. 
Jeremy Montagu, Fellowship of Makers and Restorers of Historic Instruments, who 
read a draft of this paper and offered helpful suggestions. 

I. By the early nineteenth century it was customary to write for pairs of flutes, 
clarinets, oboes, and bassoons, as well as for horns and trumpets. Hence, the number of 
strings in the orchestra had to be increased in order to maintain a proper balance. The 
result was an approximate doubling in size. During the course of the next thirty years 
or so another pair of horns, three trombones, an ophicleide, and more percussion were 
added to the orchestra. Again, the strings had to be augmented to a total of forty or fifty 
players. The growth of such orchestras was also stimulated by increasing numbers of 
performances for a music-hungry public, taking place not at court but in large concert 
halls. See Adam von A. Carse, The Orchestra from Beethoven to Berlioz (Cambridge: 
W. Heifer, 1948), p. zi.  In the Breitkopf thematic catalog, only two symphonies before 
x778 and roughly half of those after I78o called for timpani in their instrumentation 
(Rey M. Longyear, "Percussion in Breitkopfs Thematic Catalog, I76z-I878," Per- 
cussionist 6 [I969]: 3). As time went on, more and more of these works required 

Dr. Bowles is an executive with IBM in White Plains, New York, and has written extensively 
on the historical aspects of the timpani. He earned a Ph.D. in musicology from Yale Univer- 
sity. He has recently completed a monograph, THE TIMPANI: A PICTORIAL AND 
DOCUMENTARY HISTORY. This article on Nineteenth-Century development, first ap- 
peared in the JOURNAL OF THE AMERICAN MUSICAL INSTRUMENT SOCIETY and is 
reprinted with their permission. 



Obviously, this created a new demand for better, more reliable instru- 
ments capable of  producing flexibly the softest pianissimo as well as 
the loudest crescendo in an extended range and in a variety of  tone 
colors. Thus, there developed an upsurge of instrument building in 

the first several decades of the century as well as corresponding 
improvements in the instruments then in use designed to meet the 
more exacting demands of composers and performers alike. Indeed, 
the period from ca. x8~to to i88o  was an era of vitality, innovation, 
and change in the manufacture of instruments corresponding some- 
what  belatedly to the Industrial Revolution. 

For example, the pianoforte was invented as a replacement for the 
harpsichord, which was incapable of expressing gradations in tone 
color or changes in dynamics. The harp had already evolved from a 
mainly diatonic instrument to a fully chromatic one supplied with 
seven pedals capable of raising or lowering all the notes in its scale. In 
order to correct intonation, provide more power, and eliminate com- 
plex or awkward cross-fingering, Boehm introduced a flute fabri- 
cated out of metal, cylindrically bored, and furnished with a full 
arrangement of keys. Similarly, both horns and trumpets were fitted 
out with valves that liberated them from the confines of their natural 
harmonic series, made tone production more reliable, and, in the case 
of  the former, eliminated the need for constantly changing crooks to 
alter the basic pitch and scale of the instrument. 

Some of the most radical alterations took place in the use and 
construction of the timpani. Several problems confronted the com- 
poser and performer in this regard. Ignoring special festive perfor- 
mances in which the drums were doubled or even tripled, their 
number in the orchestra had been limited to a pair, and, until Beetho- 
ven, composers usually called for tuning in perfect fourths or fifths. 
To nineteenth-century composers this soon proved to be unduly 
restrictive, and they soon added other notes and even changes in the 

retuning the drums to a different key for successive movements. Of the 13 8 orchestras 
maintained as regular organizations during the first half of the nineteenth century, x x 6 
included percussion instruments as regular constituents of their complement. This 
represented a fifty percent increase compared to the previous century (Edward B. 
Gangware, "The History and Use of Percussion Instruments in Orchestration" [Ph.D. 
diss., Northwestern University, z96z], p. ~73)- 



tuning within their works. Another difficulty was that with the more 
or less standard size of t impani then in use, the lowest practical note 

(F) often rumbled, owing to the slackness of  the skin, while very high 

notes ( f  sharp and g) were difficult and sometimes impossible to 
reach, especially in humid weather. Furthermore, the clumsy hand 
tuning by means of a key applied in succession to each square-topped 
tensioning bolt  or by tiny thumb screws was noisy in the former 

instance, and both time-consuming and extremely difficult to accom- 

plish with precision in a short space of time. 2 All these factors tended 
to constrain composer and performer alike. To  the former, they 
limited the demands he could make on the latter, such as the number  
and variety of  different notes for which he could write. To  the latter, 
they presented challenges that were difficult to meet with existing 

equipment. 

The two solutions to these problems, developed over some seventy 
years, consisted of adding one or two drums of varying sizes to the 
conventional pa i r - - i n  other words, extending the instrument 's  scale 
or  r a n g e - - a n d  inventing a mechanical device that quickly changed 

the pitch. 
Reacting against what  came to be seen as an arbitrary limitation, 

composers,  teachers, and critics alike began calling for the addition of 
a drum to the standard pair. For example, Gottfried Weber com- 
plained that the instrument was both "awkward  and incomplete," 

with acoustical, musical, and mechanical inadequacies. He wrote 

that  with only two drums the composer was often at a disadvantage 

z. Until the late eighteenth century, all kettledrums had to be tuned by removable 
keys. Around I79o a French maker of military band instruments named Rolles 
apparently first invented the T handle that replaced each square-topped tensioning 
bolt. See Francois F&is, "Nouvelles timbales," Revue et gazette musicale de Paris 3 
(1836): 37o- This represented a considerable step forward: "Any review of the princi- 
pal changes which have taken place during the nineteenth century in the chief or- 
chestral instruments would be incomplete without some reference to. . .  the drums, in 
which considerable improvements have been introduced ....  [They] can now, by means 
of handles acting on the ring enclosing the parchment, be tuned by two or even one 
handle in the most rapid way, thus enabling them to be played in many more keys than 
the old system of tonic and dominant tuning allowed." (W. Barclay Squire, in the 
Official Catalog of the International Inventions Exhibition [London: W. Cloves and 
Sons Ltd., I885], p. 3o9f.) 
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just when he needed an additional note, and that this situation could 

be remedied by means of a third or even a fourth kettle, adding, 

however, that this was not always easy to obtain. 3 An anonymous 

writer decried the limited tonal range of a pair of timpani usually 

tuned to the tonic and dominant or subdominant, saying that this 

range could be extended only by the addition of a third drum. He 
compared two timpani to a stutterer or a person who had to stop 
talking in mid-sentence for want of the proper word. 4 The critic 

Castil-Blaze asked rhetorically, "Why couldn't  one seek to increase 

[the number of drums] in a vast improvement and establish their 

relationship to all sorts of modulations by providing one more note? 
This could be accomplished by placing a third kettle in front of the 
timpanist. ' 's F~tis mentioned the inconvenience of having only two 

timpani "almost always tuned to the tonic and dominant of the 

composition they are to perform. ' '6 Hector Berlioz said that com- 

posers had long complained of the annoying limitation they faced 

"for  want of a third note from the t i m p a n i . . . ,  [but] they never asked 

themselves whether a single drummer might not play upon three 

drums. ''7 The composer-theorist Georges Kastner wrote that it would 
be very desirable to add a third or even a fourth drum to the orchestra, 

suggesting that if this were done composers would no longer be under 
such constraints as they found themselves at present, s Obviously, 

3" Gortfried Weber, "Vorschlag zu einer Vereinfachung und Bereichung der Pauken," 
Allgemeine musikalische Zeitung 14 (1814): col. 538f. 

4- Anon., "Drey Pauken," Allgemeine musikalische Zeitung 18 (x 816): col. 349 f. 
5- Fran~5ois Castil-Blaze, Dictionnaire de musique moderne de Monsieur Castil- 

Blaze (Brussels: Acad~mie de Musique, 1818), p. z5z. 
6. F~tis, "Nouvelles timbales," p. 369. 
7. Hector Berlioz, Grand trait~ d'instrumentation et d' orchestration moderne (Par- 

is: Schoenberger, 1843), p. 153f. Elsewhere, Berlioz writes that "starting with Ros- 
sini's arrival at the opera, the instrumental revolution of the theater orchestras was 
accomplished. The huge noises were employed whatever the occasion in all the musical 
works, regardless of the style required by the subject. Soon the timpani, bass drum, 
cymbals, and triangle no longer sufficed, and to them were added another kettledrum, 
then two cornets came to the aid of the trumpets, the trombones, and the ophicleide." 
(Hector Berlioz, Atravers chants, ~tudes musicales [Paris: Michel LEvy Fr~res, x86z], 
p. Iz6.) 

8. Georges Kasmer, Mdthode complete et raisonnd de timballes (Paris: M. Schlesin- 
ger, 1845), p. 70. Even some thirty years later Hugo Riemann wrote that "it is to be 
wished that all larger orchestras would acquire three timpani," suggesting that such a 



TABLE 1 

Early Examples of Music for Three and Four Timpani 

Year Composer Work 

z8o3 Vogler Samori, Overture 

z8o7 Weber Peter Schmoll, Overture 

z8o9 Weber Turandot, Incidental Music 

z8zo Vogler DieScala 

z 8 z 2 Spohr Das jiingste Gericht 

z 8 x 5 Reicha Die Harmonie der Sphiiren 

I8z6 Mendelssohn Trompeten-Ouvertiire 

I8Z8 Auber Masaniello, Overture 

z 8z8 Lachner Symphony no. z in E flat 

I83o Auber Fra Diavolo, Overture 

z83o Berlioz Symphonie fantastique 

x 83 z Meyerbeer Robert le Diable 

x83z Bellini Norma 

z 833 Spohr Calvary 

z 834 Lachner Symphony no. 3 in D Minor 

z836 Mendelssohn St. Paul 

z837 Berlioz Requiem Mass 

x 837 Lachner Symphony no. 6 in D 

z839 Berlioz Romeo and Juliet 

z84o Spohr Historische Symphonie 

x 84z Glinka Russian and Ludmilla 

z 84x Schumann Symphony no. x in B flat 

x 848 Liszt Les Prdludes 

z 849 Meyerbeer Le Proph~te 

* Tun ing  varies th roughout  the work or movement.  

Tun/ng 

d, c, G 

f, e fiat, B fiat 

d ,A,G 

c, B, A, G 

d, c, G 

4 players, 8 drums 

e~ C, G 

d,A, G 

e fiat, B fiat, F 

e,d,A 

z players, 4 drums* 

e,d,c,G* 

g,d,G* 

z players, 6 drums* 

d, a, F* 

d, B fiat, F*, 

zo players, z6 drums* 

d, A, F sharp* 

2. players, 4 drums* 

e fiat, d, G 

g,d,A* 
B fiat, G fiat, F* 

e, c, G* 

e, d, c, G* 
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then, everyone was well aware of the problem and what to do about 
it. 

During the first half of the nineteenth century, a number of com- 
posers of orchestral music and operas either wrote music requiring 
three or four timpani (table i) or included rapid changes of pitch 
which, with only hand-tuning drums available, demanded an extra 
instrument pretuned to that unexpected note. 9 It is of course futile to 
argue that these new musical requirements alone prompted the new 
technology, or that in all cases mechanical innovation led these 
musicians to become more innovative. Organological'developments, 
after all, usually proceed hand-in-hand with contemporary musical 
evolution. However, one can at least attempt to place these develop- 
ments in their proper chronological perspective and suggest those 
factors that influenced both composers and instrument builders. 

It has traditionally been claimed that Carl Maria von Weber was 
the first composer to introduce three drums into the symphony or- 
chestra in the overture to his opera Peter Scbmoll und seine Nachbarn 
( i8oi ) .  1° However, the assumption is incorrect, and credit for this 

condition was the exception rather than the rule (Musik-Lexikon [Leipzig: Verlag des 
Biographischen Instituts, i88z], p. 683). 

9. There were, however, some important antecedents that should be mentioned~ 
Among the special categories of polychoral liturgical and outdoor carrousel music 
written during the Baroque era for two pairs of kettledrums were works by composers 
such as Biber and St61zel and the brothers Philidor, respectively. A representative 
inventory is provided in Edmund A. Bowles, "On Using the Proper Tympani in the 
Performance of Baroque Music," this Journal z (i976): 56, fn. I. In addition, there 
were a number of so-called chamber works requiring three or more drums, all dating 
from the eighteenth century: Christoph Graupner's Sinfonia a z corni, 6 timpani, z 
violini, viola e cembalo (i749); Johann Molter's Sinfonia per 5 timpani, z flauti, 2 
violini, violetta e cembalo (ca. I75o); Johann Hertel's Sinfonia fiir VIII tympani 
obligato (ca. I767); and Mozart's Divertimento no. 6 (K.I88) for z flutes, 5 trumpets, 
and 4 timpani (I776). However, these were all pieces d'occasion, obviously not 
composed with a symphony orchestra in mind. Other exceptions to the standard 
repertory included Antonio Salieri's opera La secchia rapita (I77z), scored for three 
drums, Johann Reichardt's cantata Cantus lugubri in obitum Friderici Magni (i787) 
and Schlachtsinfonie (ca. I79o), both calling for four timpani, Antonio Sacchini's 
overture to the opera Oedipe ~ Colone (I786), and Ferdinand Kauer's Sei variazioni 
(ca. i8io),  with six drums featured in a variation displaying considerable virtuosity. 

Io. Taken more or less at random, a few of the more modern sources are Percival A. 
Kirby, History of  the Kettle-Drums (Oxford: Oxford University Press, I93o), p. I6; 
Percy A. Scholes, The Oxford Companion to Music, zd ed. (London/New York: 

11 



Presto 
tT~ tT~ tT~ 

1 - - - - - - / - - i - - i  p 

EXAM e LE I .  Georg Vogler, Samori (I8o3), Overture. 

innovation must be given to Georg Vogler. 11 He not only introduced 
harmonies considered radical for that time but also created a wealth 
of new orchestral effects based upon unique orchestral combinations 
and contrasting choirs. As such, Vogler was arguably one of the first 
"tone painters" or colorists; and in his compositions the use of four 
horns, three trombones, and three timpani became common prac- 
tice. 12 For example, Vogler's overture to his opera Samori (I8o3) 
employs three drums, and the composer obligingly even provides 
them with a solo (ex. i). His didactic work Die Scala: oder personio 
fizerte Stimmbildungs- und Singkunst (x 8 Io) requires four timpani 
tuned to a descending scale (c,B,A,G). 

Returning to Weber, in the original manuscript version of Peter 

Oxford University Press, I943), p. 7o3; and Grove's Dictionary o[Music and Musi- 
cians, 5th ed. (London: Macmillan & Co., I954), vol. z, p. 77z. 

i i.  Contemporaries were well aware of Vogler's pivotal role in this connection. For 
example, an anonymous writer asserted that "since Vogler one sees many orchestral 
pieces with three timpani; [and] Meyerbeer used four" (B.L., "Abhandlung fiber 
Instrumente und Instrumentirung," Allgemeine musikalische Zeitung 3o [~ 828]: col. 
374). See also Joseph Fr6hlich, Systematischer Unterricht in den vorziiglichsten Or- 
chester-Instrumenten (W/irzburg: Franz Bauer, I8z9), vol. z, p. 499f-: ". • • timpani 
can be used for the most varied effects, even for the performance of the theme, as in 
Vogler's overture to the opera $amori, where he uses three drums, which can also be 
found elsewhere [therein]." After mentioning Vogler, Reichardt, and Spohr, Kastner 
makes the tantalizing observation that "a host of other composers past and present 
have all availed themselves of several pairs of timpani" (Mdthode complkte, p. 7I). In a 
similar vein, another author of a timpani manual writes that "in large musical compo- 
sitions occasionally three or four and even more drums of various sizes are required," 
going on to mention Kammermusicus Z611er's (sic) hymn "Gott  ist dein Liebe" 
(possibly referring to the Leipzig musician Charles Z611ner) and Richardt's (sic) 
Trauercantata (probably a reference to Reichardt's Trauerode auf dem Tod der 
Grossfiirstin Helena [i8o5] or Cantate auf dem Tod der K6nigin Luise yon Preussen 
[I8o5]) (Christian F. Reinhardt, Der Paukenschlag [Mehlis: privately printed by the 
author, I848], p. zg). 

iz.  See Karl F. yon Schafh/iutl, Abt Georg Vogler (Augsburg: M. Huttler, I888), p. 
z I 3; and James Simon, Abt Voglers kompositorisches Wirken (Berlin: Universit/its- 
Buchdruckerei von G. Schade, i9o4) , p. 6i .  
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Allegro vivace 

EXAM P LE Z. Carl Mar ia  yon Weber,  Peter Schmoll  (I 8o7), Overture. 

Schmoll (the basis for the opera's single unsuccessful performance in 
Augsburg in z8oz) the instrumentation calls for flute, oboe, horn, 
trumpets and timpani in pairs, and the usual strings. In the following 
year Weber travelled to Vienna, apprenticing himself to Vogler, who, 
according to various contemporaries, exerted more of an influence 
upon the young composer than any other musician. It is interesting to 
note that Weber prepared the vocal score to Samori and helped with 
the opera's rehearsals as well. Four years later he salvaged the over- 
ture to his own Peter Schmoll and published it under opus 8 as a 
separate work entitled Grande ouverture ,~ plusieurs instruments. In 
his revised orchestration Weber added two clarinets, a trombone, and 
a third drum (ex. z).13 It seems obvious that Weber had been influ- 
enced by his teacher, who provided a dramatic new example of how 
to write for the timpani.14 Subsequently, in both his incidental music 
for Turandot (I8o9) and overture to The Ruler of  the Spirits (z8i i )  
he employed three drums again. 

As both teachers and composers, Vogler and his contemporary 
Anton Reicha were common sources of inspiration during this early 
period. Reicha spent the years 18oz to 1808 in Vienna, then settled in 
Paris, where he became naturalized in 18z9 and counted both Berlioz 
and Liszt among his many students. His choral ode Die Harmonie der 
Sph~iren ("Horch wie orgelt, wie braust die Aeolsharfe der Sch6p- 
lung!") called for four timpanists, each playing a pair of drums, as 
well as for the use of rolled chords to support the chorus (ex. 3)- The 
music duly impressed young Berlioz, serving no doubt as a model for 

13. See Friedrich W. Jtihns, Carl Maria yon Weber in seinen Werken (Berlin: 
Schlesinger'sche Buch- und Musik Handlung, x87i), pp. 38, 43, and 69. 

14. Berlioz, in praising Weber's orchestration and alluding to his musical heritage, 
wrote "O Weber; that is, Carl Maria von Weber in the tradition of Vogled" (Schafo 
htiutl, Abt Georg Vogler, p. zI4). On Weber's orchestration, ~ee Alfred Sandt, "Karl 
Maria von Webers Opern in ihrer Instrumentation" (Ph.D. diss., Frankfurt-am-Main, 
I9zz). 
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E x A M P L E 3. Anton Reicha, Die Harmonie der Sphiiren (I 815). 

v ~  

the latter's Symphonie fantastique and Requiem in particular.IS Fore- 
shadowing his famous pupil, Reicha argued in print for an ideal 
orchestra with masses of strings (II4), a dozen woodwinds each, 
twelve horns, six trumpets, six trombones, and six timpani tuned in 
such a way as to provide all the possible harmonies. 16 

Special mention must be made of both Meyerbeer and Berlioz, the 
pupils of Vogler and Reicha respectively. Meyerbeer~ too, had spent 
some time both in Darmstadt with Vogler and in Vienna before 
settling permanently in Paris in I826, where he lived and worked for 
thirty-eight years except for a brief period in Berlin. Meyerbeer's 
pivotal role in the history of romantic opera is too well known to 
require repetition here. He enlarged the opera orchestra in terms of 
both varieties of instruments (cornet, ophicleide, saxhorn) and their 
quantity. Suffice it to say that in his trend-setting and widely popular 
opera Robert le Diable (I83 i) he wrote for four timpani in a manner 
far more elaborate and demanding than most of his contemporaries 
(ex. 4). 1~ Indeed, Meyerbeer considered this to be his own innova- 

I5. See Maurice Emmanuel, Anton Reicha (Paris: H. Laurens, I937), P. 53. The 
piece is often erroneously referred to as the Ode to Schiller, in spite of the fact that the 
text was taken from a poem by Ludwig Kosegarten. 

I6. Anton Reicha, Traits de haute composition musicale, z (Paris: Richault, I8z6), 

p. 33o. 
I7. Meyerbeer's orchestration in general is discussed in Gabriel Piern~ and Henry 

Woollett, "Histoire d'orchestration," in the Encyclopddie de la musique et diction- 
naire du Conservatoire, part z, vol. 4 (Paris: C. Delagrave, ~9z9), pp. z51 I -  3 o; Henri 
Lavoix, Histoire de l'instrumentation depuis le siezikme sikcle jusqu'A nos jours (Paris: 
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EXAMPLE 4. Giacomo Meyerbeer, Robertle Diable (z83z). 

t ion.  Speaking  o f  his new work ,  he wro te  in his d ia ry  on  z5 J a n u a r y  

18 3 z, "But  n o w  [Louis Josef] H t r o l d ,  as chora l  d i rec tor ,  can go to  the  

o p e r a  every d a y . . . ,  r ead  m y  score,  and  if he l ikes m a y  uti l ize m y  n e w  

ins t rumenta l  effects; for  example ,  four  t impani .  ' ' i s  In -any  case, the  

p a r t  mus t  have been a chal lenge to  the d r u m m e r ,  Char les  Poussard .  A 

note  in the compose r ' s  pocke t  ca lendar  for  15 N o v e m b e r  men t ions  

the th i r teenth  orches t ra l  rehearsa l  wi th  the double -basses  and t im-  

pani.19 W h e n  the score was  first pub l i shed  by  Schlesinger in Berlin,  

the ed i to r  reduced  the four  d rums  to three  and  in the final chorus  to  

act  4 (no. z7) had  the l ow strings p l ay  the four th  note  p izz ica to ,  so as 

to l imi t  the  n u m b e r  o f  t impan i  requi red  to w h a t  an o rches t ra  in a 

c r o w d e d  p i t  cou ld  r easonab ly  be expec ted  to  provide .  2o 

Firmin-Didot et Cie, 1878), pp. 386- 4 z 6; and Fritz Volbach, Das moderne Orcbester, 
zd ed. (Leipzig/Berlin: B. G. Teubner, z9z9), p. 86ff. On the instrumentation of Robert 
le Diable, see Julius Kapp, Giacomo Meyerbeer, 8th ed. (Berlin: Schuster und Loeffler," 
z93z), pp. I69-76. 

zS. Giacomo Meyerbeer, Briefwechsel und Tagebiicher, ed. Heinz Becker (Berlin: 
W. de Gruyer, z97o), vol. z, p. xzz. 

z 9. Ibid., p. i5z. Meyerbeer received his baptism in percussion as a young man. 
Along with Hummel, Moscheles, and other leading musicians of Vienna, he was 
recruited to play in a performance of Beethoven's Wellington's Victory or the Battle of 
Vittoria (op. 9) in i8z 3. In the master's own words, "I became acquainted with 
[Meyerbeer] at the performance of my Battle [Symphony], on which occasion a 
number of local composers played various instruments. The bass drum was assigned to 
Meyerbeer. Ha! ha! ha! I was not at all satisfied with him; he struck the drum badly and 
was always late, so that I had to give him a good dressing down." (Alexander W. 
Thayer, Ludwig van Beethovens Leben [Leipzig: Breitkopf und H/irtel, z 9o7-i 7], vol. 
3, P. 45z, note z.) A similar English translation is given in Thayer's Life of Beethoven, 
rev. and ed. Elliot Forbes (Princeton: Princeton University Press, I964), vol. z, p. 598- 
In album notes to a Deutsche Grammophon recording of this work (no. i39o45), 
Joseph Schmidt-G6rg claims that Meyerbeer played the timpani, but this cannot be 
substantiated. 

zo. Apparently, only the largest opera houses had room in their pits for four drums, 
because several contemporary sources take pains to point out how to make do with 
two or three timpani. See for example Ernst G. B. Pfundt, Die Pauken (Leipzig: 
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Conspicuous among these pioneer innovative composers for the 
timpani was Hector Berlioz. Ever observant, he learned much from 
his professional attendance at concerts as a critic and was tremen- 
dously impressed with the orchestral effects in Robert le Diable. He 
took special note of the well-known passage cited above, comment- 
ing upon the beats of double-bass and timpani employed melodically 
together. 21 Reviewing a performance of Les Huguenots a year later, 
Berlioz mentioned the double roll for two timpanists, with crescendo 
and decrescendo, during the massacre scene, z2 In his treatise on 
instrumentation--long the standard textbook on the subject--Berlioz 
argued that requiring two players, each provided with a pair of 
drums, allowed for a greater selection of notes. 23 Also, while one 
timpanist was playing, the other could be retuning his instruments, or 
both could perform together, sometimes with the addition of a third 
or fourth drummer, to produce actual chords. 

Berlioz carried out his theory into practice; his Symphonie fan- 
tastique, Romeo and Juliet, and Damnation of Faust each require two 
pairs of drums throng~hout. Reviewing the first performance of the 
Symphonic fantastique, one critic noted that "the instrumentation is 
grandiose and written in a very original manner," later commenting 
upon the "grotesque instrumental effects" in the last movement. 24 

Breitkopf und H/irtel, 1849), p. 19. Once machine drums were generally available, 
even the smaller orchestras could make do after a little readjusting of the timpani parts 
and by omitting some of the notes. Concerning the example cited above, "since in our 
theater orchestras there are rarely more than two drums . . . only the [first two- 
measure] figure is played by the timpani, the rest by the pizzicato of cellos and basses. 
Skilled timpanists who have machine drums at their disposal beat three notes upon two 
timpani, quickly changing c to d." (Ferdinand Gleich, Die Hauptformen der Musik 
[Leipzig: C. F. Kahnt, 186z], p. 73-) Pfundt (Die Pauken, p. 19), says that the timpanist 
can play all the notes with one hand while changing the pitch of the high drum with the 
other (i.e., by turning the crank). 

zi .  Hector Berlioz, "De l'instrumentation de Robert le Diable," Revue et gazette 
musicale deParis z (1835): 131. 

zz. Hector Berlioz, "Les Huguenots (premiere representation)," Revue et gazette 
musicale de Paris 3 (1836): 77. 

z 3. Berlioz, Grand traitS, p. z6z. On the composer's use of timpani in general, see 
Eduard Bernoulli, Hector Berlioz als Asthetiker der Klangfarben (Ziirich: Hug & Co., 
I9O9), p. zS- 

z 4. Johann Mainzer, "Paris im Januar i837," Ciicilia 19 (1837): 12.8. Here, too, 
Berlioz required the second timpanist to change c sharp back to c in less than a minute 
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ExAM P L~ 5. Hector Berlioz, Requiem Mass (~ 837 ). 

A m . l . ~ _ _  

^ 12.___..  

^ m L  

^ J . . 2 . m  

The Requ iem presented problems right f rom the start. In the auto-  
g raph  manuscr ip t  Berlioz had called for no less than th i r ty- two 
t impani  to be played by twenty  drummers ,  but  he realized the im- 

practicali ty o f  this requirement  and compromised  in the published 
score by asking for  only ten players on sixteen drums (ex. 5). 2s 

However ,  for  the premiere he had  to reduce the part icipat ion still 
fur ther  to three timpanists, rearranging the parts  accordingly. 26 

and G sharp to G in barely half that time. Together with the Waverly Overture (x 8z8), 
this seems to have been the first example in symphonic literature of a change required 
during the actual playing of a movement. Antonio Salieri is credited with having 
introduced a change during a tacet period of an opera in his La grotta di Tronfonio (ca. 
x785). Weber did the same in both Abu Hassan (i8io) and DerFreischiitz (i8zi). 

z 5. See for example Hector Berlioz, Werke, ed. Charles Malherbe and Felix Wein- 
garmer (Leipzig: Breitkopf und H/irtel, I9oo-o7), vol. 7. 

z6. Alban Voigt, "Zur Geschichte der Pauken," Zeitschrift fiir lnstrumentenbau 5 z 
(~93 I-3z): 4z6. I recall a performance by the Boston Symphony Orchestra under 
Charles Munch in I951 with four timpani played by one performer and a pair each by 
two others. 
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EXAMPLE 6. Ludwig Spohr, Calvary (i833). 

Berlioz also listened to orchestras generally and timpanists in par- 
ticular with an extremely critical ear. He placed the Parisian manner 
of playing drums above the German; and according to his opinion 
there were in the whole of Europe not three good timpanists! Unfortu- 
nately, his favorites are never identified. 27 Speaking of the drummer 
in the court opera orchestra in Berlin, for example, Berlioz wrote that 
he "is a good musician, but his wrists are not supple nor his rolls 
sufficiently rapid, his kettledrums also are too small and have too 
little tone, and he is acquainted with only one sort of drumstick. ''28 
Berlioz blamed the generally low state of playing on his fellow com- 
posers, most of whom, he claimed, made but pedestrian use of the 
drums to mark accented beats in a measure. This meant that the 
percussionist could get by without being either a real musician or an 
expert on his instrument. 29 

Ludwig Spohr visited Leipzig, Dresden, Prague, Munich, Paris, and 
London in I8O7. Five years later he became conductor of the or- 
chestra at the Theater an der Wien in Vienna, and from ~t 8 zz  until his 
death he remained in Kassel as Hofkapellmeister to the Elector of 
Hesse. His oratorio Calvary (I833) includes a section in which an 
earthquake at the time of the Crucifixion is represented by double 

z 7. M d m o i r e s  de  Ber l ioz  (Paris: Michel  L6vy Fr~res, 187o),  vol.  z, p. z I I .  
z8. M e m o i r s  o f  H e c t o r  Berl ioz  f r o m  z8o3  to z 8 6 5 ,  t rans .  Rachel  S. H o l m e s  and  

E leanor  Ho lmes  (New York:  A. A. Knopf,  i 9 3 z ) ,  p. 3o9 . 

z 9. Ibid.,  p. 4o6.  
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EXAM P LE 7. Ludwig Spohr, Historical Symphony (x839), third movement. 

rolls played by two timpanists, each outfitted with three drums (ex. 
6). In his Historical Symphony, the first movement ("x7zo") uses the 
orchestra of Bach and Handel, with strings and flutes, oboes, bas- 
soons, and horns in pairs. The second movement ("i78o") is in the 
style of Haydn and Mozart; two clarinets are added. The third 
movement ("i8xo") is written for an orchestra of the Beethoven 
period, significantly adding three timpani (ex. 7). The final movement 
("i84o"), representing the modern era, includes piccolo, three trom- 
bones, four horns, trumpets, and percussion. 

A composer influenced by Spohr, Mendelssohn, and Meyerbeer 
was Franz Lachner, whose talents included those of organist, music 
teacher, cellist, horn player, and performer on the double-bass. He 
was conductor at the Kfirntnertortheater in Vienna for nine years 
before assuming the post of Kapellmeister at the Munich court chapel 
and royal opera in z836, where he remained for almost thirty years. 
In his symphonies and orchestral suites Lachner frequently called for 
three timpani and sometimes even required the performer to change 
the pitch of a drum during a movement. 3° For example, the solo 
passage in the third movement of his Symphony no. 3 in D Minor, a 

3 o. See Max Chopp, Zeitgen6ssische Tondichter (Leipzig: Druck und Verlag der 
Rossberg'schen Buchhandlung, x 89o), pp. 7o-73; and Otto Kronseder, "Franz Lach- 
ner" (Ph.D. diss., Leipzig, ~9o3) , esp. pp. i o -3z .  Benvenga (see fn. 83) points out (p. 
57f-) that in Lachner's operas written after the orchestra's acquisition of the August 
Knocke type of machine drums from the Kaltenecker firm in i84z (see below), only 
two timpani were indicated, the additional notes being played by means of rapid 
tuning. 
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Andante con moto quasi allegretto 

~ crest. 

EXAMPLE 8. Franz Lachner, Symphony no. 3 in D Minor  ( i834) , 
third movement. 

rhythmic figure repeated throughout, is equal in complexity to any- 
thing Meyerbeer was writing at the same time (ex. 8). 

As an adolescent prodigy in Paris, Franz Liszt had heard the music 
of the leading composers of the day. He was especially impressed by 
the Symphonie fantastique and Damnation of  Faust. al Liszt lived in 
Weimar for thirteen years at a later period, during which over twenty 
operas by living composers were staged; and to the house he shared 
with the Princess Carolyne von Sayn-Wittgenstein came many of the 
most important musicians of Europe. Throughout his career he com- 
posed both symphonic poems and large works for chorus and or- 
chestra requiring three or four timpani, following the lead of his 
contemporaries. 32 While his writing for timpani is not particularly 
innovative, it does demand a good tuning technique on the perform- 
er's part. The third movement of Liszt's Faust Symphony ("Meph- 
istopheles")--dedicated, by the way, to Berlioz--is perhaps the best 
case in point. Here, too, the quick pitch changes required in less than 
a measure (for example, c to c sharp) suggest that the composer must 
have assumed either the presence of four drums in the orchestra 
(unlikely except in major ensembles) or the availability of some type 
of machine tuning (ex. 9). Those composers whose works influenced 
Liszt most can be seen from a letter he wrote following a performance 
of his symphonic poem Tasso in i86i:  "In my orchestral works, I 
have accepted the higher standard of instrumentation (Paris, Vienna, 

3 I. Charles Lafor~t [Flavien Bonnet-Roy], La vie musicale au temps romantique 
(Paris: J. Peyronnet et Cie, i9z9), p. I45. 

3 z. On Liszt's use of timpani, see for example Joseph Weber, "Die symponischen 
Dichtungen Franz Liszts" (Ph.D. diss., Vienna, I929), p. 75. 
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EXAM PLE 9. Franz Liszt, Faust Symphony (I857), third movement. 

Berlin, D r e s d e n ) - - o r ,  if you  prefer  names  of  persons,  Meyerbeer ,  

Mendelssohn,  Wagner ,  Berlioz. ''33 

With  Richard  Wagner  the p r imacy  in innovat ive orchestral  wri t ing 
shifted to Germany .  In the Ring o f  the Niebelung ( i 8 5 3 - 7 4 )  the 
t impan i  came into their o w n  as solo instruments,  underl ining the 

emot ion  or  d r a m a  of  the text. Liberated f rom their  convent ional  tie 

wi th  the brasses and f rom the old ton ic /dominan t  syndrome,  the 
d rums  were  used by Wagner  bo th  coloristically and symbolical ly,  
ra ther  than  merely  rhythmical ly  (ex. xo). Fol lowing the example  of  

Berlioz, whose  music  he admired,  Wagner  employed  two  pairs  o f  
t impani ,  often s imultaneously,  t h roughou t  the four  operas  in his Ring 

cycle, thus provid ing  far  greater  lat i tude as far  as scoring is con-  

cerned. Emula t ing  Meyerbeer ,  he used rolls for  d ramat ic  effects and 
bo th  rhythmic  and  melodic  figures on the d rums  as Leitmotivs. 34 

33. Franz Liszt, Briefe, ed. La Mara, vol. z (Leipzig: Breitkopf und Hiirtel, x893), p. 
386. In one of his essays the composer singled out Meyerbeer's operas and their 
orchestration for special comment. See Gesammelte Schriften yon Franz Liszt, ed. La 
Mara, vol. z (Leipzig: Breitkopf und Hiirtel, z 9 x o), pp. z 38 and 14 x. 

34. See Egon Voss, Studien zur Instrumentation Richard Wagners (Regensburg: G. 
Bosse, x97o), p. zzif. In Parsifal, for example, the composer called for a low E, 
presupposing the availability by that time of a large kettle approximately z8 to 3o 
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E x A M P L E I O. Richard Wagner, Die G6tterdiimmerung, "Siegfried's 
Funeral March." 

Another important factor influencing the composers of this period 
were the impressions gained from hearing large orchestras with out- 
standing timpanists performing on several drums. Indeed, this prac- 
tice became one of the major characteristics of the modern symphony 
orchestra, which was itself a creation of the nineteenth century and its 

inches in diameter. On the question of what kind of timpani might have been used for 
the Ring operas, see page i zo and footnote I z 9 below. 
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major  cultural centers, as It was within this fertile envi ronment  tha t  

the use and construct ion o f  the t impani  were exploited. Any  discus- 

sion o f  specific influential instrumental  ensembles in this regard mus t  

proper ly  begin with the cour t  orchestra in Mannhe im,  which boasted 
an unrivalled concentra t ion of  talented musicians, a6 Its collective 
virtuosity, precision, phrasing, and expressive musical and dynamic  

effects were renowned;  and long before this period travelers and 

musicians alike were full o f  praise for  both the quality o f  orchestral  

playing and the style o f  conducting there, particularly under Christian 
Cannabich 's  direction, a7 Significantly, Mannheim possessed two pairs 

o f  drums as far back as z7zo ,  and the composers  o f  the so-called 

M a n n h e i m  School such as Karl Stamitz and An ton  Filtz used drums 
in m a n y  of  their symphonies,  a8 

One  of  the musical families that  flowered during and after the 

M a n n h e i m  per iod was the Cramers.  a9 Jacob Cramer  ( x 7 o 5 - z 7 7 7 )  , a 

composer  and member  o f  the violin section since z757,  was men- 

35. See Heinz Becker, History of Instrumentation, trans. Robert Kolben (Cologne: 
Arno Volk Verlag H. Gerig, z 964) , p. z 5: "In the larger cities, the orchestras were now 
placed on a secure and regular basis, which meant that composers could be objective in 
their instrumentation without having to consider the special abilities or failings of 
certain players or instrumental sections. Amateurs were employed less and less, except 
in the smaller court orchestras. The end of the z8th century had already seen the 
beginning of the age of specialization among musicians; this had become necessary by 
the increasing technical demands imposed by modern scores, and finally led to the 
establishment of the modern conservatorium, first in Paris in x795, quickly followed 
by Milan and Naples in i8o8, Prague in z8iz, and Vienna in i8zi, where the 
instrumental classes concentrated on the pupil's learning one, and only one instrument." 

36. On this orchestra during the reign of Archduke Karl Theodor, see Die Musik in 
Geschichte und Gegenwart, vol. 8, cols. z599-z6oz; Otto Ursprung, Miinchens 
musikalische Vergangenheit (Munich: Bayerland-Verlag, z9z7), part 3, esp. p. z83f.; 
Anton Pichler, Chronik des grossherzoglichen Hof und Nationaltheaters in Mannheim 
(Mannheim: J. Bensheimer, z879); and Friedrich Walter, Die Entwicklung des Mann- 
heimer Musik- und Theaterlebens (Mannheim, z897). 

37. See for example Percy A. Scholes, ed., Dr. Burney's Musical Tours in Europe, 
part z, An Eighteenth Century Musical Tour in Central Europe and the Netherlands 
(London/New York: Oxford University Press, I959), vol. z, p. 34f- 

38. Friedrich W. Marpurg, Historisch-kritische Beytriige zur Aufnahme der Musik 
(Berlin: G. A. Lange, z754-57), vol. z, p. 567 . 

39- For a bibliography of the Cramer family, see Felix J. Lipowsky, Baierisches 
Musik-Lexikon (Munich: J. Giel, I8zz), pp. 56-58; Francois F~tis, Biographie uni- 
verselle des musiciens, zd ed. (Paris: Firmin-Didot Fr~res, z875), vol. z, pp. 384-86 
(Gerhard is confused with Johann); and Hugo Riemann, Musik-Lexikon, p. z 8 zf. 
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tioned among the best virtuosi of Europe. His son, Johann, was 
timpanist of the orchestra, a post he continued to occupy after the 
court moved to Munich in z778 when Duke Karl Theodor became 
Elector of Bavaria. 4° Johann's son, Gerhard, succeeded his father as 
court timpanist in z 8o7, switching from violin for this new post. And 
the latter's son, Johann, assumed the same position in z 845, perform- 
ing until z86o. Under its conductor Friedrich Fr~nzl, the Munich • 
ensemble numbered seventy musicians in all, and seven years later the 
roster included eighty players, making it one of the largest ensembles 
of its time. 41 

Paris had long been the center of orchestral cultivation, particu- 
larly with respect to wind and percussion instruments. The Paris 
Opera orchestra was considered to be one of the top ensembles in 
Europe. 42 Berlioz referred to the institution as that "big theater with 
its big orchestra. ''43 He observed that "most of its members being 
virtuosi of the first rank, they also belong to the Conservatoire's 
famous orchestra, which keeps them in touch with the art in its purest 
form." One of the earlier timpanists was Jean-Madeleine Schneitz- 
hoeffer (z785-z85z), also a member of the royal chapel orchestra 
from I8Z 5 to z8z 5 and later chorus-master of the opera. 44 His most 

40. See for example Friedrich Walter, Geschichte des Theaters und der Musik am 
kurpfiilzischen Hole (Leipzig: Breitkopf und H/irtel, z898), p. zzTf.; and Franz M. 
Rudhart, Geschichte der Oper am Hole zu Miinchen (Freising: F. Datterer, z865) , vol. 
I, p. z3z et passim. 

4 I. Anon., "Gesammtzustand der k6nigliche Hofmusik in Mfinchen," Allgemeine 
musikalische Zeitung zz (z8zo): col. 55o; and Anon., "K6niglich-Bayerische Hof- 
kapelle in M/.inchen," ibid. z9 (z8z7): col. 438f. 

4z. The orchestra's reputation went back to the days of Lully, who, having obtained 
a charter from Louis XIV in z67z, carefully selected its members, drilled them, and 
"achieved a quality of performance which made it celebrated throughout Europe" 
(Donald J. Grout, A Short History of Opera [New York: Columbia University Press, 
z947], vol. z, p. zz4). He introduced the timpani into the royal opera orchestra, 
probably for the performance of his opera Alceste in I673. See Joseph Baggers, "Les 
timbales, le tambour et les instruments ~ percussion," in Encycloptdie de la musique et 
dictionnaire du Conservatoire, part z, vol. 3, P- z689. 

43- Hector Berlioz, Evenings with the Orchestra, trans, and ed. Jacques Barzun 
(New York: A. A. Knopf, z956), p. io6f. 

44. Fttis, Biographie universelle, vol. 7, P. 495; and Georges Kasmer, Trait3g3n3rale 
d'instrumentation (Paris: Chez Philippe Cie, z837), p. 5o. See also J. Baggers, "Les 
timbales," p. z694; and Antoine Elwart, Histoire de la Soci3t3 des Concerts du 
Conservatoire (Paris: Lemoine, I86o), p. zoi. 
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famous successor was Charles Poussard (b. i798), to whom Berlioz 
gave credit for having introduced the use of three kettledrums into the 
orchestra, as Speaking about the ensemble in general, one eyewitness 
said that "Herr Poussard especially is a remarkable artist on his 
drums. ''a6 Spohr wrote in i8zo that the Paris Opera orchestra, as 
compared with the others in that city, "had the greatest number of 
famous and distinguished artists. ''aT It is impossible to say exactly in 
what year three timpani arrived on the scene; but the first performances 
of Auber's Masaniello (iSz8) and Meyerbeer's Robert  le Diable 

(x83 i), Les Huguenots (x 83 6), and Le Propb~te (I849) took place at 
the Opera. All of them require three or four drums, as 

Concerning the "fiery" Paris Conservatory orchestra, F&is wrote 
that its concerts were celebrated throughout Europe. 49 Both this 
ensemble and the Acad6mie Royale de Musique had three drums by 
I845, placing them among the few such orchestras in Europe. s° 
Again, some of Auber's popular operas were premiered by the Op6ra 
Comique; Fra Diavolo (x83o), for instance, was written for three 
timpani, so that orchestra, too, must have possessed the requisite 
number of instruments. The Concert Spirituel ensemble had two 

45. Berlioz, Evenings, p. z54. Under the rubric "Orchestra" in the personnel records 
of the Paris Opera are listed the names of all the timpanists from the very beginning to 
i9oo. (These records comprise the AJ 13 series of documents in the French National 
Archives.) Poussard's contract with the orchestra (dated I83z, but this may be a 
renewal) is to be found cataloged under no. AJ 13 I98, dl, io59 with a further notice 
under no. F 21 io58. For this information, my thanks to Monsieur F. Doucet, Assistant 
to the Director of the Archives de France, Minist~re de la Culture et de l'Environnement. 

46. Anton Schindler, Beethoven h~ Paris (Mfinster: Aschendorff'sche Buchhand- 
lung, I84Z), p. IZ. 

47" The Musical Journeys of Ludwig Spohr, ed. and trans. Henry Pleasants (Nor- 
man: University of Oklahoma Press, 196 I), p. zzg. 

48 . The first performances of operas in various European cities are listed in chrono- 
logical order by titles in Annals of Opera, comp. Alfred Loewenberg, 3 d rev. ed. 
(Totowa, N.J.: Rowman and Littlefield, i978). This guide is extremely useful in 
comparing operas requiring three or four timpani with the various orchestras that 
performed them. 

49. Francois F&is, Curiositids historiques de la musique (Paris: Janet et Cotelle, 
~83o), p. 336. 

5o. Kasmer, M6thode complete, pp. z6 and 7o. On the Conservatoire, see Arthur 
Dandelot, La Socidtd des Concerts du Conservatoire de z828 ~ r897 (Paris: G. 
Havard Fils, I898), esp. p. 8. 
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pairs o f  t impani  available, sl N o  wonder ,  then, that  visitors to Paris 

were impressed with these several orchestras and their superb musi-  

cians. 

The  Leipzig Gewandhaus  orchestra,  established in i 78  z, became 
the leading ensemble in Germany  under  the conductorship o f  Felix 
Mendelssohn.  Beginning his tenure in z 83 5, he honed  the players into 

a group wi thou t  peer. s2 The composer ' s  own  ora tor io  St. Paul ,  

requiring three drums,  was performed in z 837 .s3 Mendelssohn was  
k n o w n  part icularly for  his series o f  Beethoven concerts. He  was  both  
conduct ing  the orchestra and playing the solo par t  o f  the E m p e r o r  

Concer to  in tha t  same year  when,  during a rehearsal, he became 

dissatisfied with the per formance  of  the timpanist,  Friedrich Gren-  

ser. s4 The maestro  then called upon  the services o f  Ernst  Got tho ld  

Pfundt  ( z 8 o 6 - z 8 7 z ) ,  a piano teacher; choral  director, and tenor  
soloist at the Leipzig Theater.  ss Dur ing  subsequent rehearsals, Pfundt  
executed Mendelssohn 's  instructions so well that  he earned the com-  

5 z. Constant Pierre, Histoire du Concert Spirituel (Paris: Imprimerie Nationale, 
z875), P. 77- 

5z. On praise for this orchestra by an American visitor, see Lowell Mason, Musical 
Letters from Abroad (New York: Mason Brothers, z854), p. z3f. 

53. Theodor Miiller-Reuter, Lexikon der deutschen Konzertliteratur (Leipzig: C. F. 
Kahnt Nachfolger, z9o9), p. 93. 

54. Mendelssohn seemed particularly sensitive towards the timpani even outside his 
own compositions. For example, commenting upon the Paris Conservatory orchestra 
during a visit to that city in z83z , he observed that the drums had a "hollow, dull 
sound, like a bass drum" (Reisebriefe aus den Jahren z83o bis z83z , ed. Paul Men- 
delssohn-Bartholdy [Leipzig: H. Mendelssohn, i865] , p. 34z). In a letter to Ignace 
Moscheles (7 February z 834) he wrote, "Among other things, I am particularly pleased 
by the mode in which Handel, towards the close, rushes in with his kettledrums and 
trumpets" (Letters of  Felix Mendelssohn-Bartholdy from ~ 833 to ~ 84 7 , trans, and ed. 
G. S. Wallace [New York: Leypoldt and Holt, z 868], p. z4). An anecdote concerning a 
rehearsal of Mendelssohn's Overture to A Midsummer Night's Dream in z 83 z relates 
that "when we were ready to begin, it was found that the timpanist's chair was empty. 
To [our] general amusement, Mendelssohn jumped into the orchestra, seized the sticks, 
and rolled like an old veteran" (Ferdinand Hiller, Felix Mendelssohn-Bartholdy: Briefe 
und Erinnerungen [Cologne: Verl.ag der M. DuMont-Schaubert'schen Buchhandlung, 
z874], p. I8). 

55- Pfundt's biography can be found, for example, in Julius Schuberths musikal- 
isches Conversations-Lexikon, ed. Robert Mfsiol (Leipzig: J. Schuberth & Co., 1877), 
P- 345; and Riemann, Musik-Lexikon, p. 696. 
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Scherzo 
t r  ~ t r  

. f f  

t r ~  

/ 

t r  ~ l r  ~ t r  

EXAMPLE ZZ. Robert Schumann, Symphony no. z in B flat (z84z), 
third movement. 

poser 's  everlasting approval,  so much so that  shortly thereafter he 
was engaged as solo timpanist  of  the orchestra. 

Pfundt became known subsequently as an expert without  peer, the 
first t impanist  in all of  Germany. s6 He was a nephew of Friedrich 
Wieck, Clara Schumann's father, a fact which might explain in par t  

Schumann's  own characteristic use of  the drums in terms of family 
osmosis! s7 At the very least, this is one of the first examples of  the 

close interaction between composer and timpanist that resulted in 
some trendsetting music for the instrument, ss Schumann's well-known 
Symphony no. i in B flat ("Spring") was the first popular  work  in that  
genre to require three drums, its third movement  containing a par-  
ticularly demanding par t  for this early period (ex. xi).  Shortly after 

its premiere by the Leipzig orchestra on 3I  March I 8 4 I  (during 
Pfundt 's temporary absence), Schumann wrote that Pfundt "was  a 
veritable hero upon his instrument, who stands in relation to the 
present performer [Grenser, again] and to others as genius does to 

56. See Alfred D6rffel, Geschichte der Gewandhausconcerte zu Leipzig (Leipzig: 
Breitkopf und H~irtel, 1884), esp. p. 9o. 

57. While he required only three drums in the Symphony no. i in B flat (I84I), the 
composer demanded several changes of pitch in the first movement of his Symphony 
no. 4 in D Minor. Since Pfundt was known to have used machine drums (see below), it 
is interesting to speculate whether or not this relationship might have influenced 
Schumann in requiring what then represented a radical departure from tradition. 

58. On Schumann's orchestration, see Otto Karsten, "Die Instrumentation R. Schu- 
manns" (Ph.D. diss., Vienna, i9zz), p. 47 ft. 
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mere talent. His roll in the B-flat Symphony, several places in Men- 
delssohn's overtures, etc., is a masterpiece difficult to equal; it can 
scarcely be heard in the orchestras of Paris or New York. ''s9 In 
another context reviewing Leipzig's musical activities, Schumann 
said that a special place should be reserved for Ernst Pfundt, who was 
"unexcelled, always ready and present like thunder and lightning; he 
plays the timpani exactly right. ''6° But this unique individual had 
other talents: he wrote one of the first timpani manuals and, together 
with a mechanic, helped to improve the design of a machine drum 
with single-screw tuning that represented a substantial improvement 
over Cramer's earlier model and was used throughout Germany. 

The Dresden Royal Opera orchestra had employed two timpanists 
as far back as I734, although it cannot necessarily be assumed that 
two pairs of drums were found from then on; indeed, there is evidence 
that only a pair was in use in the early nineteenth c e n t u r y .  61 Between 
18zo and 184o the orchestra numbered from fifty-three to sixty-one 
musicians, including Johann Seibecke as timpanist. 62 In contrast to 
earlier times, when the players had to furnish their own instruments, 

59. Robert Schumann, Gesarnmelte Schriften iiber Musik und Musiker, 4th ed., ed. 
F. Gustav Jansen (Leipzig: Breitkopf und Hiirtel, I89I), vol. z, p. 3oi. 

6o. Ibid., p. Io3. One is tempted to surmise that the timpani solo at the very end of 
the Symphony no. z in C was written with Pfundt in mind. Certainly, it is the first 
example of its kind in symphonic literature. Wagner, too, knew of Pfundt and had 
visions of luring him to Dresden as second timpanist. In Die k6nigliche Kapelle 
betreffend he writes, "For every instrument there appears from time to time a most 
singular talent, and on the timpani such [an individual] may be considered in the fullest 
sense [to be] the young man, Musicus Pfund[t] in Leipzig. He handles his instrument so 
beautifully--[which is] so important for the orchestra--that his highly unique achieve- 
ments caught our eye repeatedly and finally aroused our wish to acquire this musician 
for the Royal Orchestra" (Der junge Wagner: Dichtungen, Aufs~itze, Entwiirfe (z 83 z -  
1849), ed. Julius Kapp (Berlin/Leipzig: Schuster und Loeffler, 191 o), p. 386f. 

6i .  See Heinz Becker, "Das neuere Orchester," in Die Musik in Geschichte und 
Gegenwart, vol. ~o, table following col. Igz, p. iv. On the early history of the 
orchestra, see Karl Laux, The Dresden Staatskapelle (Leipzig: VEB Edition, I964), esp. 
pp. 3o-6z.  In discussing the need to purchase new timpani for the Royal Orchestra, 
Wagner wrote that "it would be not merely desirable but [rather] necessary that three 
such instruments should be acqu i r ed . . .  , since in the newer operas it is very often 
necessary that, owing to the various rapid tuning changes, three kettledrums are 
[required] together in the pit" (Kapp, ed., Derjunge Wagner, p. 39o). 

6z. Anon., "K6niglich-S~ichsische Kapelle in Dresden," Allgemeine musikalische 
Zeitung z5 (I 8 z3): col. 3 x 7f- See also the Dresdner Kapellbuch, ed. Giinter Hausswald 
(Dresden: Dresdner Verlagsgesellschaft, I948), p. Iz7ff. 
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under  the conduc to r  Karl Gottlieb Reissiger almost  all o f  the instru- 

ments,  including drums,  were acquired at royal  expense. 63 Liszt 's 

Dante  Symphony,  for which four  t impani  were required, was per- 
fo rmed on 7 N o v e m b e r  i 8 5 7  .64 

Darms tad t  had long been the center for concert  and operat ic  

performances  o f  works  by an international roster o f  famous com-  

posers. For  example, Chris toph Graupner ,  composer  o f  the Sinfonia 

for z horns,  6 t impani,  and strings ( I747)  was  Kapellmeister at the 

cour t  o f  Ludwig  VIII. The court  orchestra flourished part icularly 

under  the enlightened pa t ronage  of  Landgraf  Ludwig X (later Arch-  
duke Ludwig  I), who  reigned f rom i 8 i o  to i83o .  6s Between i 8 o  7 

and I 8 1 4  the Kapellmeister was Georg Vogler, who  enlarged the 

orchestra 's  personnel in all sections and added more  performances  in 

the cour t  theater. 66 In 1811 Vogler 's  Samori  was performed,  followed 

by Sacchini's Oedipus at Colonnus in I819,  Auber 's  Masaniello in 
I 8 z 9 ,  and Meyerbeer ' s  Rober t  le Diable in i835  .67 Thus,  the or-  
chestra must  have possessed more  than two drums by this time; and,  
as we shall see later on, there is evidence that  the first pair  o f  machine 

63. Hans von Brescius, Die KSniglich siichsische musikalische Kapelle yon Reissiger 
bis Schuch, 5826-i898 (Dresden: C. C. Meinhold & S6hne, i898), pp. 3 z and 35 f. 

64. M/.iller-Reuter, Lexikon, vol. I, p. z74. 
65. According to the diary of the court actor Friedrich Porth, rehearsals started 

promptly at 6:oo raM. with the orchestra tuned up and the Kapellmeister at the 
keyboard. "After the greetings were over the Archduke approached the conductor's 
stand, pulled out his baton from under his uniform, gave the upbeat, and the ensemble 
burst into sound, following their leader willingly in all things. As far as his orchestra 
was concerned, nothing escaped the Archduke's atttention. It was rare that he allowed 
his baton to rest on the conductor's stand and turned his head towards a singer or the 
composer. He showed his greatest appreciation when he stepped to the railing [of the 
podium], stroked his chin with his hand, and spoke to the orchestra: 'Thunderation, by 
the devil, today things really went [well]!' or 'Thunderation, by the devil, you must 
really feel very hot, gentlemen. I do, too, but we have to do our duty!' The end of the 
rehearsal was indicated by the Duke's replacing his baton under his tunic. Then he bade 
farewell to the musicians and returned to his castle." (Cited without reference in 
Hermann Knispel, Das grossherzogliche Hoftheater zu Darmstadt [Darmstadt: A. 
Koch, i9io], p. io.) 

66. See Friedrich Noak, "Darmstadt," in Die Musik in Geschichte und Gegenwart, 
vol. 3, col. 17. 

67. Ernst H. Pasqu~, Musikalische Statistik des grossherzoglichen Hoftheaters zu 
Darmstadt (Darmstadt: J. C. Herbert'sche Hof-Buchdruckerei, I868), pp. 5, 7, and 
I I .  
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drums found their way to Darmstadt through the offices of Vogler 
himself. 

The Imperial Opera in Vienna and its offshoot, the Philharmonic, 
both had their beginnings in the royal court orchestra, which during 
the eighteenth century included no less than thirty-two strings, ten 
woodwinds, four trombones, thirteen trumpets(l), and timpani. 6s 
The ensemble flourished under Otto Nicolai, who served not only as 
Hofkapellmeister but also as chief conductor of the opera and di- 
rector of the Philharmonic until x84z. Nicolai enlarged the orchestra 
to an ultimate size of seventy musicians, most of whom came from the 
ranks of the Royal Opera. 69 Many of Franz Lachner's symphonic 
works were first performed in Vienna. His Symphony no. 3 in D 
Minor won a prize offered by the Gesellschaft der Musikfreunde and 
was subsequently premiered there. One of the many virtuosi in the 
opera orchestra (and in several other ensembles in Vienna as well) 
was the timpanist Anton Hudler (I784-I856),  who played during 
Beethoven's residence in that cityJ ° Nicolai's expert coaching paid 
off; according to the French critic Jacob Frederic Lullin de Cha- 
teauvieux, all the compositions were performed "with the greatest 
precision." His review concluded with the laudatory statement, "At 
last we can maintain, without any fear of contradiction, that we have 
never heard such a performance. ''71 During a trip to Vienna in 1845, 
Berlioz wrote that "both [orchestra and chorus] are first-class: the 

68. See Johann Kiichelbecker, Allerneueste Nachrichten vom r6misch-kayserlichen 
Hole (Hannover: J. J. F6rster, i73z ). 

69. Otto Nicolais Tagebiicher, ed. Wilhelm Altmann (Regensburg: G. Bosse, 1937) , 
p. zz3. 

7o. Hudler and the timpanists of the other Viennese orchestras are listed in Anton 
Ziegler, Adressen-Buch yon Tonkiinstlern~ Dilettanten, Hof-Kammer-Theater- und 
Kirchen-Musikern in Wien (Vienna: A. Strauss, I8Z3) , pp. 66, 7 o, 8i,  89, 93, IOI, and 
150; and Albert J. Weltner, Alois Przistaupinsky, and Ferdinand Graf, Das Kaiserliche- 
K6nigliche Hof-Operntheater in Wien (Vienna: A. W. Kiinast, i894), p. 6z. See also 
Wilhelm Jerger, Die Wiener Philharmoniker (Vienna: Wiener Verlag, i94z), pp. 
z6-35; and Christi Sch6nfeldt, The Vienna Philharmonic Orchestra (Vienna: Berg- 
land Verlag, i957) , pp. 9-13. On the early years, particularly under Nicolai, see 
Heinrich Kralik, Das grosse Orchesten Die Wiener Philharmoniker und ihre Dirigenten 
(Vienna: W. Frick, i94z), pp. i5 -zo .  

7 I. Revue etgazette musicale de Paris io (I 843): i6o. Also: "The musical execution 
left nothing to be desired. One could say that it was at the level of genius and glory of 
these maestri." 
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orchestra especially, selected, drilled, and led by Nicolai, may be 
equalled but cannot be surpassed. Besides its steadiness, fire, and 
great mechanical skill, this orchestra has an exquisite sonorousness, 
owing doubtlessly to the accurate tuning of the instruments with each 
other and the perfect purity of intonation of the individual instru- 
ments." Berlioz termed the orchestra's operatic accompaniment "out- 
standing. ''72 

In England the Royal Opera at Covent Garden performed Meyer- 
beer's Robert in 183 z, Bellini's Norrna in x 847, Les Huguenots a year 
later, and Auber's Masaniello in 1849. Three of these works required 
four timpani. 73 The drummer was the ubiquitous Thomas Chipp 
(I 793-x 87o), who also played at the King's Theatre, the Philharmonic 
Society, and the Royal Academy of Music, among other organiza- 
tions. 74 The Covent Garden orchestra was smaller than many of its 
European counterparts. A contemporary music critic observed that 
"the orchestra is usually not strong [there were only thirty-nine 
players!] but is manned by very skilled musicians. ''Ts 

The first concert of the Philharmonic Society took place under the 
direction of the impresario Johann Peter Salomon in i8 i  3. Seven 
years later Ludwig Spohr came to London as guest conductor, sur- 
prising the orchestra by leading it with a baton. In i8z 5 its director, 
Sir George Smart, led a performance of Weber's Rulers of the Spirits 

7z. Memoirs of  Hector Berlioz, p. 37z. A contemporary description of the Industrial 
Exhibition held that same year makes no mention of kettledrums in the section on 
musical instruments (Wiener allgemeine Musikzeitung 5 [x848]: 353)- 

73- See Richard Northcott, Covent Garden and the Royal Opera (London: The 
Press Printers Ltd., i9z4) , p. 67; and Harold D. Rosenthal, Two Centuries of Opera at 
Covent Garden (London: Putnam, i958), p. 679ff. The orchestra in i848 performed 
Rossini's William Tell with seventy-nine musicians, including sixty-one strings, six 
woodwinds, eight brass, and percussion (Henry S. Wyndham, The Annals of Covent 
Garden Theatre from z73z to i897, vol. z [London: Chatto and Windus, I9o6], 
p. I9z). 

74- Chipp's biography is given in James D. Brown, Biographical Dictionary of  
Musicians (London: A. Gardner, i886), p. I59; and Frederick J. Crowest, The Dic- 
tionary of  British Musicians (London: Jarrold & Sons, I895), p. z5. A short entry can 
be found in The Dictionary of National Biography, ed. Leslie Stephen and Sidney Lee 
(London: Oxford University Press, IgzI), vol. 4, P. z59. See also Nancy Benvenga, 
"Thomas Paul Chipp: Berlioz's Timpanist," Berlioz Society Bulletin 73 (197 i): 7 - I  z. 

75. Anon., "0ber den Zustand der Musik in London," Allgemeine musikaliscbe 
Zeitung zi  (i819): col. 750. 
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Overture (three timpani). Wagner conducted the Philharmonic in 
I855,  remarking that  it was "a  magnificent orchestra as far as the 
principal members go. Superb tone - - the  leaders had the finest instru- 
ments I have ever listened to. ''76 

In Italy, only the orchestra of  La Scala in Milan had more than two 
drums. This no doubt  provided the example for Bellini and Donizetti, 

both of  whom wrote many operas which premiered there. 77 The most  
famous timpanist  of  the orchestra was Pietro Pieranzovini (I8~t4-  
I885).  Recognized as a true virtuoso by his colleagues, he was the 
favorite of  Giuseppe Verdi and even wrote.a concerto for kettledrums 
and string orchestra. 78 However,  with the exception of Venice and 
Naples,  the other orchestras in Italy were very poor  by comparison. 
One listener widely criticized the playing in each and every section of 
these other ensembles, adding that "no  one knows how to play [the] 
kettledrums. ''79 

Another factor influencing the introduction of three or  more drums 

into the orchestra was the growing frequency of high notes called for 

by contemporary composers: for example, Bellini's Norma (g), Ber- 
lioz's Symphonie fantastique (10, Glinka's Russian and Ludmilla (g), 
Mendelssohn's  St. Paul (f sharp), Schubert 's Unfinished Symphony (f 
sharp), Schumann's  Das P aradies und die P eri (f  sharp), and Rossini's 
Stabat Mater (g). In addition, many works required two small drums: 

76. Myles B. Foster, History of the Philharmonic Society of London, ~813-I9~z 
(London: John Lane, IgIz), pp. 4z, 8o, and z44. On the orchestra in general, see 
Reginald Nettel, The Orchestra in England (London: J. Cape, I948), esp. pp. i47-89. 
Richter's famous concerts included a performance of Liszt's Faust Symphony, for 
which four drums were required (Francis Hueffer, Halfa Century of Music in England 
[London: Chapman & Hally Ltd., I889], p. 87). 

77. Allgemeine musikalische Zeitung z 7 (i 8 z5 ): col. 13 z. If H~rold's reaction is any 
indication, the playing of the opera orchestras in Venice (another important center) 
was much too loud. Following a performance in 1815 he wrote that he couldn't hear 
the rest of the musicians or the singers because of the trumpets, trombones, and 
timpani. (Benoit Jouvin, Harold: Sa vie et ses oeuvres [Paris: Huegel et Cie, I868], p. 
3zf.) 

78. See Carlo Schmidl, Dizionario universale deimusicisti (Milan: Sonzogno, I9z8), 
vol. z, p. z78. It must have been with Pieranzovini's talents in mind that Verdi wrote 
the demanding timpani part in the opening storm music of Otello. See below. 

79- Quoted in an unsigned review of the Almanach aus Rom fiir Kiffnstler und der 
bildenen Kunst, ed. Friedrich K. L. Sickler and Johann C. Reinhart, in the Allgemeine 
musikalische Zeitung iz (I8o9): col. 916. 

32 



for  example ,  Mende l s sohn ' s  Capriccio brilliant and  M e y e r b e e r ' s  

Robert  le Diable called for  bo th  d and  e. N o  large ket t le  could  be 

tens ioned  up to  the d; and  wi th  the  s t anda rd  " h i g h "  d r u m  of  tha t  

pe r iod  (usually z 3 o r  z41/2 inches in diameter)  and  very th ick  sk in  

then  in use, i t  was  of ten imposs ib le  to  tune the head  all the  w a y  up  to  

an  f sharp  or  g.S0 W h e n  two  such high no tes  were  cal led for,  a smal l  

th i rd  d r u m  became  m a n d a t o r y .  The  Leipzig G e w a n d h a u s  h a d  la rger  

d r u m s  than  the thea ter  orchest ra ,  which  p r o b a b l y  accounts  for  the  

necessi ty o f  hav ing  a th i rd  d rum of  smal ler  d imens ion  for  the  mus ic  o f  

M e n d e l s s o h n  and  Schumann,  for  example ;  bo th  St. Paul and  Das 

Paradies und die Peri received thei r  premieres  by  the G e w a n d h a u s  

orches t ra .  Again ,  pe rhaps  the fact  t ha t  the t impan i  a t  the  Paris  O p e r a  

were  larger  than  those  found  in the o ther  orches t ras  in tha t  ci ty 

expla ins  in p a r t  the  ear ly in t roduc t ion  o f  a th i rd  d r u m  there,  sl  

Final ly ,  a w o r d  mus t  be said concerning  the influence of  g rand  

o p e r a  on  the wr i t ing  for  t impani .  It was  this genre tha t  fo rmed  the 

80. A real danger, of course, was that the head would tear, since the brackets for the 
tuning screws were fastened to the hoop by screws that penetrated the skin. Pfundt (Die 
Pauken), speaking from experience, recommended transposing these high notes down 
an octave. English drums were generally larger than those on the continent, making 
high notes often difficult to reach. For example, at a rehearsal of Meyerbeer's Crociato 
in Egitto in the old Haymarket Opera House, the timpanist, Goodwin, simply couldn't 
obtain the E flat required, transposing it downwards. The conductor stopped the 
orchestra and screamed, "Goodween, I vant E flat and B flat!", whereupon Goodwin 
answered, "Then, sir, you cannot have it."(Cited without reference by Victor Pontigny, 
"On Kettledrums," Proceedings of the Royal Musical Association z [ 1875 -76]: 5 o.) 
This procedure, by the way, was recommended by Berlioz when a particular note was 
hard to reach (Grand traitd, p. z53). It was also followed in Germany and Italy (see 
Pfundt, Die Pauken, p. 9; and Carlo A. Boracchi, Manuale pel timpanista [Milan: Luigi 
di Giacomo Picola, 184z], p. Igf.). The London drums on which Goodwin played may 
well have b~en manufactured by Ashbridge, Distin, or Potter. Dr. Burney wrote that 
the timpani "of Mr. Ashbridge are more cylindrical, being much longer [i.e., deeper] as 
well as more capacious than the common kettledrum" (Charles Burney, An Account of 
the Musical Performance in Westminster Abbey [London: T. Payne &: Son, i785] , vol. 
z, p. z8 f.). The tradition of using larger kettles was thus perhaps inspired by Handel's 
early use of the so-called artillery drums for special outdoor performances as well as the 
later use of huge instruments from the Tower of London for the Handel com- 
memorative concerts. 

8I. Pfundt, Die Pauken, p. z4; and Kastner, Mdthode complete, p. I8. Of course, it 
is arguable that the sudden demand for a note otherwise necessitating a quick change of 
pitch could have accounted for the acquisition of a third drum as a matter of con- 
venience, given the often severe limitations of hand tuning. 
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arena for more progressive, adventuresome composition, rather than 
nonprogrammatic forms such as the symphony, always more con- 
servative. Led by composers such as Auber, Hfilevy, and, of course, 
Meyerbeer, nineteenth-century operas became more dramatic than 
their predecessors, developing subjects of heroic dimensions in large- 
scale treatments. Long musical numbers were connected by recitatives, 
and maximum use was made of vocal, orchestral, and scenic effects, 
including frequent modulations from key to key. Some composers-- 
either in ignorance of machine drums or taking pity on the plight of 
timpanists with but the conventional pair of hand-screw timpani-- 
left the notes in their scores tuned to the "old" notes, in spite of the 
fact that the rest of the orchestra had modulated to a new key, if time 
did not permit a rapid change of pitch. It goes without saying that this 
practice led to some excruciating dissonances! As we have seen, other 
operatic composers set the pace, as it were, by requiring a far wider 
variety and greater number of instruments than their counterparts in 
the symphonic sphere. Thus, whereas chamber music in the more 
intimate salons required only about twenty instrumentalists (Haydn's 
orchestra in Esterh~zy being a typical case in point), performances in 
the biggest opera houses of Europe involved seventy or more players. 
In addition, these same composers wrote more demanding parts for 
all instruments, the timpani included, s2 

What was a timpanist to do? First of all, unlike the performance of 
a symphony, when, if a change of key necessitated retuning between 
movements, the conductor could merely wait until the drummer was 
ready, the performance of an opera--its frequent key changes not- 
withstanding--obviously could not be interrupted for the mere con- 
venience of the timpanist. So when time did not permit rapid retuning, 
especially before machine drums became commonplace, a third or 
even a fourth drum became at times an absolute necessity. Secondly, 
more and more timpanists objected to the dissonances mentioned 

8z. See Carse, The Orchestra from Beethoven to Berlioz, p. 18. As early as the 
z83os, writers began to notice the difference: "In the opera nowadays there is often 
produced a great uproar with the timpani! O tempora, o mores!" (Wilhelm Schneider, 
Beschreibung der musikalischen Instrumer. [Neisse/Leipzig: T. Hennings, i834], p. 
IOl). 
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above, "correcting" them by adding a third drum tuned in advance to 
the proper note. 

Along with increasing the number of notes available by the use of 
additional drums and extending their range by making both larger 
and smaller kettles, the most important innovation was the introduc- 
tion of devices for rapid tuning, s3 During the early nineteenth century 
numerous inventors, working hand-in-hand with mechanics and 
metalworkers, developed various means for rapidly changing the 
pitch of a drum, in so doing both hastening and simplifying the tuning 
so that not more than a single tension screw, foot device, or the kettle 
itself had to be turned by hand or foot. Unfortunately, it is very 
difficult to trace the specific roots of such inventions; and for instru- 
ments such as the timpani, built at that time usually to order in what 
might be called a "cottage industry," this is especially true. 

83. By far the best and most comprehensive accounts of these technical develop- 
ments are Nancy Benvenga, Timpani and the Timpanist's Art: Musical and Technical 
Developments in the Igtb and zotb Centuries (Gothenburg: Gothenburg University, 
I979), pp. 1-36; and Herbert Tobischek, Die Pauke: Ihre spiel- und bautechniscbe 
Entwicklung in der Neuzeit (Tutzing: Hans Schneider, 1977), PP. I45-z6o. Benvenga 
singles out fourteen continental and six English drums for detailed discussion. Dia- 
grams and a chart or graph showing suggested lines of development of machine tuning 
are included. Tobischek examines the mechanisms of no less than fifty-one timpani in 
detail, providing two-dimensional drawings reconstructing what these instruments 
must have looked like. Another important source touching upon the highlights of the 
more important inventions, particularly in England, is James Blades, Percussion In- 
struments and Their History, zd ed. (London: Faber & Faber, I975)- Most of the 
technical developments discussed in this article took place in the German and Austrian 
environments, culminating in the ubiquitous Dresden pedal timpani. Since few if any 
English or French machine drums came into widespread and continuous use during 
this early period (their unique mechanical systems were not adopted elsewhere), they 
are not included here, and only those timpani whose mechanisms were of primary 
technological importance or which were actually manufactured and in general use are 
mentioned. English patents are cited by Benvenga, Timpani and the Timpanist's Art, 
footnotes on p. 3o. Supplementing Tobischek, many French patents are included in the 
publication Subject-Matter Index of Patents for Inventions Granted in France from 
x79i to z8z6 Inclusive (Washington: U. S. Government Printing Office, 1883), p. z38. 
See also L. A. de Pont6coulant [Adolphe le Doulcet], Organograpbie (Paris: Castel, 
x86I), vol. z, p. 5z9ff., for a list of tuning mechanisms, few of which ever saw the light 
of day. Copies of French patents are obtainable through the Service de Documentation 
of the Institut Nationale de l'Industrie in Paris. 
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Mechanical technology during this period was subject to consider- 
able improvements stemming from a variety of sources in a relatively 
short space of time. There was a profusion of inventions that can be 
traced to the spread of education, the opportunities and demands of 
industrialism, and the ready availability of ferrous metals in various 
forms. Mechanical technology differed from chemical or modern 
electronic technology, for example, in that it did not usually require 
great resources of capital or trained manpower in order to develop a 
successful idea and put it into practice. Consequently, much of nine- 
teenth-century ingenuity went into the creation of mechanical devices 
for every purpose whatsoever, and the knowledge thus fostered was 
widely disseminated via journals, semipopular newspapers or maga- 
zines, mechanics ~nstitutes, and other educational means such as 
night schools. By this time, both scientific instrument makers and 
mechanics had produced a rich and varied repertory of devices large 
and small, and metalworking skills were more than adequate to 
produce the required machinery. In addition, by I 8 I i  the l~cole 
Polytechnique had published charts and plates of a wide variety of 
machine elements, and the question of proper shapes for gear teeth 
gave rise to a large number of drawings that mechanics could have 
seen or have been told about by the inventors themselves. From x 8oz 
to 18 I9 the Cyclopaedia of Abraham Rees was published in England, 
and profusely illustrated French technical dictionaries appeared from 
i8zo on. Thus, locksmiths and armorers, for example, would have 
had no trouble whatsoever in producing the tuning device for a 
kettledrum, being already familiar with castings, rods, screws, nuts, 
and various gear mechanisms. 84 

8 4. Abraham Rees, The Cyclopaedia; or Universal Dictionary of  Arts, Sciences and 
Literature (London: Longman, Hurst, Rees, Orme & Brown, I8 Ig-zo) .  For this 
information I am indebted to Dr. Eugene S. Ferguson, Curator of Technology, The 
Hagley Museum, Wilmington, Def., and Prof. Bert S. Hall, Institute for the History and 
Philosophy of Science and Technology, University of Toronto, both of whom read a 
draft of this article and offered helpful comments. One further note: as in the case of so 
many ideas, Leonardo da Vinci had anticipated these developments some 3oo years 
previously. Among his notebook drawings dealing with the automation of musical 
instruments is the sketch of a machine drum with a spider mechanism consisting of 
what appears to be either cords or rods connecting the hoop to a disk below the kettle, 
along with a crank attached to a screw underneath it for changing the tension (MS 
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However ,  m a n y  o f  their  so lu t ions  p roved  to  be too  c omple x  and  

uns table .  The  iner t ia  o f  their  mechanisms  p reven ted  easy tuning,  and  

they  fai led to  p rov ide  for  even tens ion a r o u n d  the d r u m ' s  r im.  It was  

of ten  difficult to  ma in ta in  the p i tch  w i thou t  f luctuat ion.  Since m o s t  

mode l s  d id  n o t  have coun te rhoops  o r  separa te  tuning  screws o r  T 

handles ,  ad jus tments  to  compensa te  for  the skin ' s  uneven thickness  

o r  minu te  changes  in humid i ty  could  no t  be made .  Fu r the rmore ,  these 

d r u m s  still requi red  a t  least  one  h a n d  to opera te ,  m a k i n g  s imul-  

t aneous  p lay ing  and  tuning  all bu t  impossible .  Being ent i rely hand-  

made ,  they were  very expensive  c o m p a r e d  to o rd ina ry  t impan i ,  and  

on ly  a few mode l s  were  sufficiendy rel iable  mechanica l ly  to be suc- 
cessfully mass-produced.SS 

A convenien t  w a y  o f  classifying mach ine  d rums  is to  divide them 

into  those  wi th  the tuning  mechanisms  on  the exter ior ,  a lmos t  l ike an  

a rma tu re ,  and  those  wi th  the device inside the ket t le  itself. The  fo rmer  

ca tegory  inc luded d rums  tuned  by  a single c rank ing  device and those  

Arundel z63, fol. I75). As usual, Leonardo was ahead of his time; and this device was 
scarcely applicable to Renaissance music (drum parts were not written down, nor were 
rapid pitch changes applicable to the music of that era, if indeed precise tuning was 
accomplished at all around xSOO); and his manuscripts were unknown to these early 
nineteenth-century inventors. See Emmanuel Wintemitz, "Melodic, Chordal, and 
Other Drums Invented by Leonardo da Vinci," in Raccolta Vinciana, fasc. zo (i964) , 
esp. pp. 57-59. 

85 . The patent office archives of every country are crammed full of inventions that 
were never realized, or, having been made, were quickly and mercifully assigned to 
oblivion, owing to their technical drawbacks, their unpopularity in the marketplace, or 
their lack of a competitive edge. Kasmer (M3thode complbte, p. zz), writing only some 
thirty-odd years after the first machine drum appeared, took pains to point out the 
unreliability of many of these instruments:'"Unfortunately, several obstacles remain to 
be overcome, and we are convinced ourselves that the same difficulties have stopped 
the progress of inventors from solving these problems." Specifically, these drawbacks 
were the complexity of the devices themselves, their lack of mechanical strength, and 
their inability to maintain pitch. However, in some cases these early models "served 
their purpose as long as their respective inventors were there to look after them and see 
that nothing went wrong." (Carse, The Orchestra from Beethoven to Berlioz, p. 4zz.) 
See also Georg Fechner, Die Pauken und Trommeln in ihren neueren und vorziiglicberen 
Konstruktionen (Weimar: B. F. Voigt, I86Z), p. I7: "But as with so many other 
inventions [where] the expectations exceeded the results, so this is also the case with 
several types of machine drums. For only too often these [drums] are purchased for 
rather high prices, and then, when it comes right down to it, [they] haven't proven to be 
much better than ordinary timpani." 
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whose  pitch was  altered by ro ta t ion  of  the ins t rument  a round  a 

central  screw. The  interior  mechanisms were divided into those utiliz- 
ing a cable and  turnbuckle  or  rack-and-pin ion  type of  tuning device 
and  those consisting o f  one or  more  concentr ic  rings tha t  were  
pressed up against  the inner side of  the skin f rom within,  s6 

The  first significant step was  taken  in Bavaria,  when  in i 8 i z  
G e rha rd  Cramer ,  K6niglicber Hofpauker  in the Munich  cour t  or-  
chestra  ( formerly quar tered  in Mannhe im) ,  invented the first device 
for  effecting rapid  tuning. It was  no accident tha t  this occurred  in a 

region k n o w n  since the late Middle  Ages for  mechanical  ins t rumenta-  
t ion and computer l ike  devices of  amaz ing  ingenuity. For  example ,  the 
manufac tu re  of  sophist icated a rmor ,  often involving screw at tach-  
ments ,  was  centered in Augsburg  and Milan,  while N u r e m b e r g  be- 
came the great  place for  d o c k s  and fine meta lwork ,  s7 Munich  itself 
was  perhaps  the mos t  cosmopol i t an  of  G e r m a n  cities a t  tha t  t ime. ss 
Mechanica l  technology of  all sorts was  exploi ted at  the royal  court ,  
where  complex  instruments  such as as t ronomical  models ,  clocks, and  
a u t o m a t a  were  constructed.  The  opera  house,  wi th  its marve lous ly  
ingenious stage sets requir ing extensive machinery ,  relied heavily 
u p o n  these developments ,  s9 A m o n g  others,  it was  the locksmiths  w h o  

86. Slightly different, but equally valid, approaches towards classification are found 
in Benvenga, Timpani and the Timpanist's Art, p. 34 (central disk, internal hoop, and 
cable types), and Tobischek, Die Pauke, p. z7o (screw, rotating, and pedal types). It 
seems curious that nobody thought of attaching a cable or chain around the rim of the 
kettle connecting the tensioning screws by means of tiny gears, and thus turning them 
all by means of a single or pair of opposing T handles. Apparendy, the successful 
realization of this simple device had to await the invention of the more reliable 
bicycle-type chain-and-sprocket mechanism. (The concept itself is unrelated to the 
early cable and turnbuckle tuning discussed below.) Similarly, William F. Ludwig, Sr., 
in the early years of this century, was the first to combine an interior armature with an 
exterior mechanism by pushing rods through holes in the kettles and attaching them to 
pivoting tuning screws, but that's another story. 

87. For calling my attention to these developments, my thanks to Lynn White, Jr., 
Professor Emeritus of the History of Technology at the University of California, Los 
Angeles, who read an early draft of this article. 

88. A late eighteenth-century visitor from the north described Munich as "the 
German Rome" (Franz Muncker, "Ein Berliner fiber Mfinchen vor xoo Jahre," Jabr- 
buch der Miinchner Geschicbte I [I887]: I73-75). 

89. See for example J. [Giuseppe] A. Borgnis, Trait~ complet de mdcanique appliqu~ 
aux arts, vol. 8: Des machines imitatives et des machines tbdddtrales (Paris: Bachelier, 
I8zo), esp. pp. z74-98. 

38 



turned the learned discipline of mechanics into practice. Buttressed 
by great skill in practical design, these men were able to turn often 
highly theoretical or complex ideas into workable models3 ° By about 
this time, thanks to its hardness, cast iron was becoming widely used 
for all sorts of devices, and machine shops were outfitted with tools 
for turning out practically any kind of mechanical element, including 
gear wheels. 

Thus, it is not at all surprising that the enterprising Gerhard 
Cramer turned to the court metalworking shop and a locksmith 
named Traub for help in the actual design of his mechanism, and to 
the royal armorer and metalworker Pittky for the fabrication of the 
drums themselves. Following the instructions of Cramer and Traub, 
and making some improvements of his own, Pittky fashioned two 
prototype pairs of instruments, differing slightly from each other in 
design. According to a contemporary reference, tuning was accom- 
plished "in a flash," and Cramer's timpani "stood to ordinary drums 
as the pedal harp to the diatonic model. ''91 

What in fact did Cramer's mechanism look like? Unfortunately, 
neither the drums themselves nor verified, contemporary drawings 
seem to have survived; and there is no record of any royal charter or 
letters-patent having been granted the inventor. All that remains are 
brief descriptions in near-contemporary documents and a diagram 

90. Studies of locksmithing and door hardware are too numerous to mention. The 
source used here is F. W. Schlegel, Kulturgeschichte der TiirmschlSsser (Duisberg: 
Verlag Fachtechnik, x963) , p. 49- 

9 I. Anon., "Neue Erfindung," Allgemeine musikalische Zeitung z 4 (I 81 z), Intelli- 
genz-Blatt no. 6~ (October), unpaginated. Apparently, Cramer had been occupied 
with the problem of how to tune the drums mechanically for some time, no doubt 
motivated in part by the increasing demands of the "new" music being performed by 
the Munich court orchestra. An interesting coincidence is the fact that one of the 
earliest representations of large timpani not on horseback was painted by the Bavarian 
court painter Hans Mielich for both Cipriano de Rore's book of twenty-six motets 
(I559) and Orlando di Lasso's Penitential Psalms (i567-7o), presented to Duke 
Albrecht V. Both manuscripts (Mus MS B, page I 13 and Mus MS AII, page 18 I) are in 
the Bayerische Staatsbibliothek in Munich. Even the somewhat earlier pictures by 
Albrecht Diirer (the Book-of-Hours of  Maximilian [i 515]) and Hans Burgkmair (the 
contemporaneous Die Geschicklichkeit in der Musik in Marx Tretzaurwein's Der 
Weisskunig) could be said to have been influenced by the Bavarian/Austrian court 
environments. The proximity to Hungary and the east brought these large instruments 
into their orbits beginning in the late fifteenth century. 
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FIGURE I. Drawing of a machine 
~- - : - .~- - - - -~-~] la~]  ~]l drum, probably that of Gerhard 

- - - - - .~ . -  S-"~ 
~-~.---,-:--'~|~tll'~'- ,.~'~'~b~ IJ Cramer (Mumch, z 8 z z). Courtesy 
- - . . ~ - ~ i ~ . . . k  " ~ , ~ i t ~ N  x of  James Blades. 

associated with a general reference to the first machine-tuned timpani. 

The  d rum itself was firtnly at tached to a wooden  base by means o f  
metal struts bolted to the kettle. The metal hoop,  or  rim, was equipped 

with tuning screws, which in turn were affixed to a parallel ring 

immediately below. This ring was supported by an armature  curving 
a round  the bowl  and terminating at a central screw. Tuning  was  
accomplished by a vertical lever operat ing a horizontal  axle which  
turned a c rown gear, thus raising or  lowering the central screw and 

with it the at tached armature  and h o o p  to which the d rum head was  

lapped (fig. x). 

Is this indeed Cramer ' s  very own  drum? Certainly, it corresponds 
to the mos t  precise early written description o f  the instrument.  92 

9 z. Karl E Schafhfiud, "Beficht fiber die musikalische Instrumente auf der deutschen 
Industrieausstellung in Mfinchen," in Bericht fiber der Beurteilungskommission bei 
derallgemeinen cleutschen Industrieausstellung (Munich: G. Franz, z855), p. zoI. For 
whatever it's worth, both Dr. Benvenga and I came to the same conclusion associating 
this drawing with Cramer's instrument quite independently, completely unaware of 
each other's work. Concerning any possible efforts'to patent the device, inquiries to the 
Deutsches Patentamt and Haupt-Staatsarchiv in Munich proved fruitless. The files of 
both the State Ministry for the Interior and the Polytechnische Verein in Bavaria were 
not begun until z8z5; hence, no inventions prior to that date can be traced. The 
supposed diagram of Cramer's drum cited in the introduction to William F. Ludwig, 
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Furthermore, many  of  its physical characteristics conform to those of  
other contemporary instruments. For example, the kettle is rather 
shallow; the supporting struts are similar to those found in other 
t impani of  the early x8oos; and the tuning screws are also typical. 

More  important,  Cramer 's  lever and gear mechanism, employing the 
long, horizontal stroke, or action, of  a lever to move the armature 
attached to the rim, is extremely primitive when compared with its 
increasingly sophisticated successors. Indeed, the device corresponds 

neatly to the level of  mechanical technology found in the south 
German orbit  at that time. Whatever the case, it was an  ingenious 
tuning device that took full advantage of current "know-how" ;  and, 

in its use of  an external armature connecting the tuning screws to a 

central element for raising or lowering it and thus controlling the 
tension of the drum head, it anticipated the later and most  succsessful 
type of machine drums. While Cramer 's  device certainly represented 
a rather primitive approach to the p rob l em - -wi th  its massive gear 

mechanism one might almost say "mechanical overki l l " - - i t  was at 

least a good start, a quantum jump forward from primitive hand 
screws. 

For whatever reason, Cramer sold his models (and, presumably,  
the rights to his invention as well) to Georg Vogler, who had come to 

Munich on business in August 18 I Z. Vogler, in turn, shipped the 
drums to Darmstadt  for the court orchestra of  Archduke Ludwig I. 93 

The Amsterdam musician-inventor Johann Stumpff (177o-1841)  
introduced a rotating type of machine drum around 1815. Born in a 

Sr., Timpani Instructor (Chicago: WFL Drum Co., z957) as coming from a booklet 
published by the Leedy Drum Manufacturing Company in Indianapolis in xgzo was in 
fact a drawing of quite another machine kettledrum invented by Max Pnschmann in 
i88o. 

93- G. E. Anders, "Perfectionnement des timbales," Revue et gazette musicale de 
Paris 5 (I838): z78; also SchafMiutl, Abt  Georg Vogler, p. 67. Ottmar Schreiber 
(Orchester und Orchesterpraxis in Deutschland zwischen x78o und ~85o [Berlin: 
Junker & Diinnhaupt, I938], p. I96 ) says that Cramer "sold his patent [sic] to 
Vogler." In spite of queries to the Hessisches Landesmuseum and Landesbibliothek in 
Darmstadt, no information on Cramer or his drums has turned up. According to Dr. 
Jiirgen Wolff of the Hessisches Staatsarchiv, no references to the instruments in 
question are to be found in Vogler's correspondence with either Archduke Ludwig or 
Prince Emil. Without doubt, the timpani themselves were lost, either in the I87x fire 
that destroyed the opera house or during the bombing of Darmstadt in 1944- 
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suburb of Leipzig, he immigrated to Holland while a member of the 
Prussian music corps "Oranje-Nassau" and by i798 had established 
himself there as an orchestral performer. 94 In his novel system, a large 
screw attached perpendicularly to a wooden base (much like a low 
stool) penetrated the bottom of the kettle through a large nut. Inside, 
it was attached to an internal armature of four iron struts that 
terminated immediately below the drum head in a metal ring. The 
head was mounted in the conventional manner and tuned initially by 
means of tension screws and a hand key. When the drum was rotated 
from left to right, for example, the whole instrument lowered itself on 
the central screw (much like a desk chair), the interior ring pressed 
tighter against the skin, and the pitch was raised (fig. z). This pro- 
cedure was simple enough, and in the confident words of a fellow 
timpanist, "a musician with little practice has only to give a small turn 
• . .  in order to change the note in less than a second." Perhaps more 
realistically, another writer said that tuning could be accomplished in 
one or more measures (allegro), depending upon how great the 
interval was. 9s 

The main disadvantages of Stumpff's system were that both hands 
of the player had to be used to turn the drum, thus interrupting 

94. While the year 18zi is cited in all the standard sources for this invention (the 
year he applied for the equivalent of a patent), according to an unsigned article in the 
Allgemeine musikalische Zeitung 17 (1815): col. 4o7, Stumpff introduced his rotary- 
tuned drums in that same year. The text goes on to point out carefully that in order to 
insure Stumpff's claim to his new invention, it had been announced in the AmZ, and 
that had Winkel done the same he would have been credited with having invented the 
metronome instead of M~ilzel! 

95- Kastner, M~thode cornpl~te, p. 19; and Fechner, Die Pauken und Trommeln, p. 
Isf. See also the Neues Universal-Lexikon der Tonkunst, ed. Eduard Bernsdorf, vol. 3 
(Dresden/Offenbach: R. Schaefer, I86i), p. i44; and Henri Viotta, Lexikon der 
Toonkunst, 3 (Amsterdam: P. N. van Kampen & Zoon, I885), p. I I7,  who quotes a 
report by Stumpff himself that appeared in the proceedings of the Koninlijk Neder- 
landsch Instituut for z6 November i8zo. Just where Stumpff got the idea for his 
rotating timpani is not known, although the swivel chair was.itself a nineteenth- 
century invention. Perhaps he started by observing the action of a piano stool, then a 
new device, and reasoned that an analogous principle could move a tuning mechanism. 
However, the first screw jack had appeared during the Middle Ages and was obviously 
nothing new; the notebooks of Villard de Honnecourt (ca. Iz35), for example, and 
later manuscript illuminations show lecterns mounted on spiral posts, presumably to 
regulate their height rather than serving as pure ornament. Again, my thanks to Lynn 
White, Jr., for this information. 

43 



playing and requiring that both sticks be temporarily set aside, and 
since rotation (retuning) altered the beating spot, the (to many) ideal 
po in t - - the  back portion of the skin rather than the bel ly--was not  
necessarily always in front of the player. However,  because they were 
cheap to make, lightweight, and easily transported, Stumpff's drums 
were ideal for the town musician who had to perform in different 
locations. Apparently they were quite popular before being super- 
seded by other models and were often purchased in the Netherlands 
and in the Rhine region. 96 Mendelssohn's favorite timpanist, Ernst 
Pfundt, reported having seen a pair of Stumpff timpani in Karlsruhe 
in I844 .97 

Vienna reflected the same kind of environment as Munich: a so- 
phisticated court that depended upon a high degree of technical 
know-how on the part of fabricators of all sorts who worked within 
its orbit. A tuning mechanism was first mentioned in x831 when, in 
applying unsuccessfully for the position of timpanist in the imperial 

orchestra, Georg Hudler stated that he had invented a machine 
drum. 9s A prototype model may well have been constructed by his 
father, the well-known timpanist Anton Hudler ( i789- I856) .  Re- 
ferred to as an "excellent German timpani virtuoso," he had studied 
with Anton Edler, married Edler's daughter, and later succeeded his 
father-in-law in the court orchestra in I 8 I  4. Georg Hudler later 
became first timpanist in the Vienna Philharmonic in 184z. 99 

Very little is known about the precise construction of Anton Hud- 
let's instrument. Apparently (quoting the inventor himself), tuning all 
tension screws equally was accomplished "by a single mot ion"  up or 

96. See Ernst Pfundts Paukenschule neu bearbeitet. . . yon Hermann Schmidt, 3d ed. 
(Leipzig: Breitkopf und H/irtel, I894), p. iz. In England, H. J. Distin patented a 
rotating drum with rod tensioning on the exterior of the kettle in I856. Curved bars 
connected the upper hoop to a fitting at the bottom of the shell. Pitch changes were 
effected by turning the drum, thus altering the tension. George Potter invented a similar 
mechanism in I884. See Blades, Percussion Instruments, pp. z54, z78, and z89. 

97. Pfundt, Die Pauken, p. 36. 
98. The document itself, dated 4 April 1831 and addressed to the king, is quoted in 

Tobischek, Die Pauke, p. i6o. 
99. See Richard Hochrainer, "Beethoven's Use of the Timpani," Percussionist I4 

(i 977): 66£ Earlier reference to a pair of Hudler drums in the possession of the Vienna 
Musikverein are incorrect. According to recent information from the institution itself, 
it has never owned them. 
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down. 1°° Other sources confirm that he "invented a workable ar- 
rangement, or at least modified it, to tighten all screws of the drum 
with one pull." lol George Kastner reported that the drums produced 
"a tone of great purity," but in spite of such favorable comments, 
Hudler's instruments were apparently never manufactured for gen- 
eral use and, like so many other machine drums of this period, were 
limited to fairly local use and then soon forgotten, lo2 

Another inventor mentioned in contemporary sources was Charles 
Blumenr6der (b. ca. x789), a composer and the city music director in 
Nuremberg beginning in i8x6. l°a His machine drum was tuned "by 
means of an easy hand motion"; and in his own words it was reliable 
and quick and could be made "without causing a disturbance," 
meaning, presumably, without noise from the mechanism itself. 1°4 
Christian Reinhardt reports that Blumenr6der's instruments were 
"acclaimed and admired" by musicians and that orchestras in Am- 
sterdam, Hamburg, Coburg, and the cathedral of Eichstfidt had 
purchased them. He also noted that orders could be delivered in from 
five to six weeks at a price of 88 florins per drum. l°s 

zoo. Georg Hudler, in Tobischek, Die Pauke, p. x6o. See also Ignaz Jeitteles, 
Aesthetisches Lexikon (Vienna: I. G. Ritter yon Mosle's Wi~ve und Braumiiller, 
z839), p. z76. 

xox. Gustav Schilling, Encyclopiidie der gesammten musikalischen Wissenschaften, 
3 (Stuttgart: F. H. K6hler, x835), p. 644. Hermann Mendel, Musikalisches Konversa- 
tionslexikon, ed. A. Reismann (Berlin: L. Heimann, x87o-73), vol. 5, P. 3 I9, quotes 
Schilling almost verbatim: "a working arrangement to pull all the screws simul- 
taneously." 

ioz.  See Heinrich Knauer, "Die Pauken," in Musikinstrumentenkunde in Wort und 
Bild, ed. Emil L. Teuchert and Erhard W. Haupt, vol. 3 (Leipzig: Breitkopf und Hfirtel, 
19zz), p. I65f. 

Io3. Blumenr6der's scanty biography is given in F&is, Biographie universelle, vol. x, 
P. 449; and Robert Eimer, Biographisch-bibliograpbisches Quellen-Lexikon, z (Leip- 
zig: Breitkopf und Hfirtel, x9oo), p. 73- 

zo4. Fechner (Die Pauken und Trommeln, p. i5) says that the timpani could be 
tuned "easily and surely and in a moment to each semitone by an easy motion of the 
hand without turning the kettle, without disturbance, and without the help of a second 
person." The fact that they were "the size and weight of ordinary timpani" suggests 
their portability. 

zo 5. Reinhardt, Der Paukenschlag, p. zz. Pfundt, reporting in the Neue Zeitschrift 
fiir Musik z9 (z 843): 43f., says that Blumenr6der's drums received a gold medal in an 
exhibition at the Frankfurt Trade Association in x 837 and that orchestras in Paris and 
Cologne already possessed them. 
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J o h a n n  Kaspar  Einbigler ( 1797-• 869) f rom Frankfur t  invented an  

impor t an t  prototype mechanism for rapid tun ing  in 1836 and  in fact 

bui l t  his own  drums as well. 1°6 He suspended the copper bowl  f rom 

its upper  por t ion  by means  of metal  struts t e rmina t ing  in short  i ron  

legs below. The  hoop over which the skin was lapped was at tached to 

eight vertical suppor t ing  rods funct ioning  in addi t ion  as individual  

t un ing  screws, all of  which terminated  in a thin,  weblike base plate 

directly below the kettle. Act ion by a threaded, vertical t un ing  c rank  

pressing against  a pivoted lever, or  rocker arm, below the plate raised 

or lowered the entire base assembly (rods and  hoop),  thus lessening or 

increasing the skin 's  tension (fig. 3)-1°7 

io6. Interestingly, Einbigler was listed as both a sieve- and drum-maker in the 
Katalog der Abteilung Frankfurts, ed. Arthur Richel (Frankfurt/Main: Gebriider 
Knauer, I9z9), vol. z, p. Izg. The earliest reference to him seems to be in Anders, 
"Perfectionnement des timbales," p. z78; unfortunately, his article provides no details 
on the instrument's mechanism. It is very possible that Einbigler was motivated to 
design a drum with more efficient tuning by the timpanist of the Frankfurt orchestra, 
Carl Gollmick, who was critical of the limitations of kettledrums long after machine 
tuning had been introduced (Autobiographie yon Carl Gollmick [Frankfurt/Main: 
DrUck und Verlag yon C. Adelmann, i866], part i, p. ii8f.). In mentioning Meyer- 
beer, Donizetti, Hal~vy, Auber, Marschner, and Mendelssohn, he observes that "even 
the newest construction with a screw hardly sufficed to satisfy all the demands which 
our exacting composers made regarding such super-fast retuning." 

Io7. See the Allgemeine musikalische Zeitung 38 (i 836): col. 495. Gollmick himself 
used Einhigler's machine drums, and he described and recommended them as well. See 
his article, "Die neuen Pauken des Herrn Einbigler in Frankfurt-am-Main," ibid. 47 
(I845): esp. col. i6o. Sounding like a commercial, the text states that the timpani 
"grant to the timpanist a thousand advantages never dreamed of before; because this 
[new] construction stands by comparison to the former type like a locomotive to a 
horse and carriage during the Renaissance." Describing the crank mechanism with 
which the drum was tuned, Gollmick mentions the precise construction and uniformity 
of pressure on the skin. "By this means, of course, the greatest speed is assured, because 
now one can fine-tune or retune two timpani in less time than it takes to reach for the 
key on the music stand. Second, every kind of disturbing clatter is omitted; and, third, 
one can tune even while playing, in which case one either takes both sticks in one hand 
or, if absolutely necessary, moves the crank by a slight pressure of the elbow. These 
overwhelming advantages [over hand-tuning kettledrums] are immediately apparent 
and need no further explanation." (Gollmick even anticipated Bart6k and other 
modern composers in experimenting with a glissando, executing a roll while another 
percussionist turned the crank!) In his Autobiographie (part i, p. Io4), Gollmick refers 
to this inventor as follows: "But [just] like Mr. Schnyder of Wartensee, the mechanic 
Mr. Einbigler (who subsequently introduced his single-screw timpani with such re- 
markable success), and later Mr. Winzheimer--one of our primary musical amateurs 
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The tone of these machine drums was rounder and fuller, owing to 
the fact that the kettle was suspended and thus able to vibrate freely, 
without any extensive internal machinery that would impede the 
sound waves. Einbigler's timpani were apparently so impressive that 
several composers, including Mendelssohn himself, signed a joint 
statement describing them to the musical community at large.l°s The 
Leipzig timpanist Pfundt reported having seen them in Munich, 
Frankfurt, Paris, and Cologne. 109 He also mentioned that they were 
being made by the coppersmith Glanert in Leipzig and that several 
sets had already been dispatched on order.a1° Another witness offered 
the testimonial that the "rapid" tuning was "amazing." 111 Again, one 
cannot point to a specific mechanical device as the source for Ein- 
bigler's invention, but the use of a threaded screw acting upon a 
rocker arm (translating horizontal cranking motion to vertical lift, as 
it were) represented a far more efficient solution to the problem than 
Cramer's lever and gears. 

On 9 December I837 a British patent was issued "unto Cornelius 
Ward, of Great Tichfield Street, Mary-le-Bone, Musical instrument 
maker, for his invention of 'Improvements on the musical instru- 
ments designated drums'. 'u12 Two types of unique tuning mech- 
anisms were included. In the first, the head was tensioned by means of 
an endless cord or wire cable passing over pulleys from the exterior to 

--were faithful advisors [to me]." The description in A Dictionary of Music and 
Musicians, ed. George Grove, vol. i (London: Macmillan & Co., I879), p. 465, is 
incorrect. The use of a bar to pull the spider mechanism downwards had its analog in 
the regulating arm in grain mills, long used to lift or lower the upper millstone in order 
to adjust the clearance between upper and lower stones. 

io8. Carl Guhr, Ferdinand Hiller, Felix Mendelssohn-Bartholdy, and Ferdinand 
Ries, "Sehr zweckm~issige Verbesserung der Pauken," Allgemeine musikaliscbe Zei- 
tung 38 (I836): col. 495- 

Io9. Ernst G. Pfundt, "Maschinen-Pauken for grosse Orchester," Neue Zeitscbrift 
fiir Musik 19 (I 843): 143. The identity of the Einbigler machine drums that Pfundt saw 
is discussed in full in Benvenga, Timpani and the Timpanist' s Art, p. 9. 

i i o .  Pfundt, Die Pauken, p. 36. 
i i i .  Schilling, Encyclopiidie, vol. 5, P. 397. See also the description in Bernsdorf, 

ed., Neues Universal-Lexikon der Tonkunst, vol. 3, P. :t44. 
I Iz .  Ward was identified as a maker of flutes, bassoons, and drums. See Lyndsay 

Lan~vill, An Index of Musical Wind-Instrument Makers, 4th ed. (Edinburgh: pri- 
vately printed by the author, I974), P. I84. 
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the inside of the kettle, where it passed through pairs of pulleys 
attached to two threaded T bars. These bars approached or receded 
from each other by means of a long horizontal screw or double 
turnbuckle with right- and lefthanded threads at each end, respectively. 
This turnbuckle formed a rod running through the interior of  the 
kettle and terminating at one end in a wooden handle outside the 
drum. When the timpanist turned this handle to the right or left, the 
cable was pulled tighter or loosened as the two T bars moved closer 
together or farther apart on the turnbuckle. Thus, the pitch was 
raised or lowered accordingly (fig. 4). 113 

There were two principal disadvantages to this first design of  
Ward's. The lack of tensioning screws made it impossible to compen- 
sate for the uneven pressure on the skin, due to the fact that tension on 
the cable itself was least at the point farthest away from the turnbuckle. 
In addition, tuning changes had to be made by turning the handle 
with the player's wrist, a weak spot in human anatomy, and when the 
skin was under high tension the torque made twisting the rod very 
difficult. However,  in spite of these drawbacks, Ward's early machine 
drum continued to be manufacctured (principally in an improved 
version by George Potter in Aldershot) until the late nineteenth 
century. 

Ward's second, far superior device employed a mechanism typical 
of  the locksmith's art. A number of levers were connected to the hoop 
over which the drum head was stretched. These levers were divided 
into two pairs, one of which was bent to the right and the other to the 
left. The lower ends of each pair were engaged in a movable hori- 
zontal bar, each of  which overlapped the other at their movable ends. 
They were racked, or toothed, with one set pointing upwards and the 
other downwards. By turning a notched pinion inserted between 
these two racks, or bars, a corresponding motion was given to each 
set of levers connected to the hoop, thus tightening or relaxing the 

i 13. Specifications as well as detailed drawings are to be found in British patent no. 
75o 5. See Bennet Woodcroft, Titles of Patents of Invention, Chronologically Arranged 
(London: H. M. Stationery Office, 1854), voh z, p. Iozg. Copies of Ward's patent (as 
well as other foreign ones if the dates or serial numbers are known) are available 
through the Foreign Section of the U.S. Patent Office in Crystal City, Va. Ward's 
cable-type machine drum served as the model for a French design produced by the 
instrument maker Gautrot in 1854- 
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F I G U R E 4. Cable-tuned machine drum invented by Cornelius Ward  ( i  837). 
Side view from Ernst Pfundts Paukenscbule; top view from the Transactions 
of  the Society of  Arts, Manufactures and Commerce. 

skin according to which direction the pinion's handle was turned (fig. 
5) .  114 

Ward's new machine drums were tried out in 1836 and I837 at 
Covent Garden as well as at the Philharmonic concerts in London, 
and they found immediate acceptance in several other English and 
continental orchestras as well. 11s However, the inventor was unsuc- 
cessful in his attempts to get the Philharmonic Society to use his 
timpani on a permanent basis. In correspondence with the orchestra's 
conductor, Sir George Smart, Ward complained about the opposition 

114. See Cornelius Ward, "Improved Method of Tuning a Kettledrum," Trans- 
actions of the Society of Arts, Manufactures and Commerce 51 (I835-37): 37- On the 
device's dependence upon the locksmith's art, see for example Paul Grfitzmacher, Der 
Scblosser, rev. Karl Otto (Leipzig, B. F. Voigt, i9z3) , vol. z, p. 37. The completely 
different technological bases of English and central European machine drums would 
make an interesting study. Certainly, Ward's first turnbuckle device suggests more off 
an affinity to naval hardware than to scientific instrument building. 

115. See Fechner, Die Pauken und Trommeln, p. IO: "[The drum] invented by the 
Englishman Cornelius Ward has been used for a long time by the Italian Opera [i.e., 
Covent Garden] in London as well as in other English theaters"; also Adolf Deutsch, 
Pauken-Scbule zum Selbst-unterricbt geeignet (Leipzig: Carl Merseburger, 1894), p. 
I i :  "The English machine kettledrum, invented by Cornelius Ward, has been success- 
fully used for some time in the greatest theaters off England"; and George Hogarth, 
"Musical Instruments: Instruments of Percussion," The Musical World 5 (1837): 83: 
"We understand that a patent has been taken out for an invention off this kind, and that 
drums so constructed have been procured by the Philharmonic Society." 
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F I G U RE 5- Diagram of Ward's rack-and-pinion tuning mechanism. From 
patent specification no. 7505. 

he had encountered from conservative timpanists. 116 This inherent 
resistance to technological innovation seems, alas, to be deeply in- 
grained in human nature; and one wonders how many other machine 
drums were rejected for the same reason. 

Returning to the Bavarian environment, the next important tuning 
mechanism was invented by August Knocke (I793-x863), a gun- 
smith in Munich. Around x 840 he conceived of a rather elaborate 
system of gears to allow the performer to alter the drum's pitch. The 
vertical rods attached to the counterhoop terminated in a large wheel 
placed directly underneath the kettle. At the center of this supporting 
disk was a threaded hole through which ran a screw. This in turn was 
connected below to a gear meshing with a series of cog wheels 
operated by a small control wheel near the base of the drum. When 
rotated by the player's feet, the horizontal motion was translated into 
a vertical thrust which either raised or lowered the wheel with its rods 
connected to the hoop, thus altering the tension of the head. A hand 
crank also interlocked with the series of gears for fine tuning and 

I 16. Foster,  History of the Philharmonic Society, p. 13 7. 
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activated an adjustable gauge indicating the pitch on a graduated 
plate. The massive iron base consisted of two parallel iron rings, the 
larger of which sat on the floor and supported the upper ring by 
means of four vertical bars. From this higher ring, eight struts con- 
forming to the shape of the kettle ran up to its lip, thus supporting the 
drum from its flange underneath and permitting it to vibrate freely 
(fig. 6).  117 

Knocke's device was novel as far as musical instrument building 
was concerned, although in some respects it resembled those of 
Cramer and Boracchi (see below, fn. z4z). It offered for the first time 
a tuning mechanism that left the hands of the player completely free 
for performing while tuning the drums. The technology used was very 
contemporary; numerous machines of that period employed ring 
gears, cog wheels, and cams of all sorts. For example, a decade later 
adding machines appeared utilizing these elements, followed soon 
thereafter by the cash register. As a manufacturer of firearms, Knocke 
doubtlessly had access to machine shops using the latest designs and 
techniques. 

Despite their complex machinery, Knocke's machine drums were 
used in a number of German orchestras, principally at the court 
theater in Munich (K6niglich Bayerisches Hoforchester), where they 
remained in use well into modern times. 11s It is possible that Wag- 
ner's entire Ring of the Niebelung was composed with these timpani 
in mind. 119 In z85z the drums received honorable mention at the 

z I7. Tobischek, Die Pauke, p. z75ff- 
z z 8. Schafh~iutl, Bericht, p. zo3. Manufactured by the J. Kaltenecker firm, two pairs 

were acquired in z 84 z, remaining in continuous use for a hundred years. During World 
War II the timpanist of the Munich Opera lapped new heads to one pair of these drums, 
which had been removed to another building for that purpose so that the heads would 
dry. On z October z943 the National Theater was bombed, and the remaining pair in 
the orchestra pit were destroyed. The surviving drums continued to be used until z963. 
One of these is on display at the Deutsches Museum, while its mate remains stored in 
the Prinzregententheater. See Nancy Benvenga, "August Knocke's Timpani," Per- 
cussionist z6 (z978): 34- 

z 19. Benvenga, Timpani and the Timpanist's Art, p. 84. Be this as it may, Wagner 
thought that timpani from London (Ward's?) were the best ones being made, noting 
especially the superiority of British materials and metalworking. The fact that he 
mentions English mechanics in this context suggests some sort of machine drum (Die 
k6niglicbe Kapelle betreffend, in Kapp, ed., Der iunge Wagner, p. 389). 
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F I G u R U 6 .  Foot-activated machine drum invented by August Knocke (ca. 
1840). Courtesy of the Deutsches Museum, Munich (Inv. no. 79zzo). 
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Great  Exhibit ion in London ,  and three years later they w o n  a medal  

o f  h o n o r  at the German  Industrial Exhibit ion in Munich.  Ernst  

Pfundt  saw a set o f  Knocke 's  t impani  in bo th  Munich  and the opera  
house  in Berlin a round  x 843. But apar t  f rom their beautiful tone, his 
react ion to the "very complicated and in par t  useless [sic] mech- 

an i sm"  was negative. He  found the tuning to be slow and cumber-  

some, owing  to the use o f  the foo t  to turn the small operative wheel,  
and the drums themselves were terribly heavy and difficult to  move. 120 

Doubtlessly,  Pfundt 's  firsthand knowledge of  machine drums he 

had  seen and tried ou t  in Paris, London,  Vienna, Berlin, Munich,  and 
Prague influenced his own  modest  at tempts to help advance the state 
o f  the art. 121 Since by that  time he himself used Einbigler t impani  in 

the Leipzig orchestra,  it was only natural  for  h im to seek ou t  a 

mechanic  and fabricator,  Glanert,  who  was turning ou t  the Einbigler 
model .  Pfundt  made suggestions for improving the tuning mechanism 
which were incorporated  into the manufac tur ing  process; but  w h a t  
exactly these changes were can only be surmised. However ,  perhaps  

some idea of  the direction these technological improvements  were 

Izo. See Pfundt, Die Pauken, p. 35: "A second type, transported with even more 
difficulty, I first saw in the [National] Theater in Munich. Their tone is... beautiful... 
because it is not the kettle but the support[s] that carry the weight. However, since the 
tuning is done with the foot, one cannot retune as quickly and as securely as with the 
hand-operated, single-tension screw model. A wheel that in turn activates a smaller 
gear to which is affixed the main screw accomplishes the tuning. Later on, I saw the 
Munich type of drum [again] in the Berlin Opera House, where I myself rotated [i.e., 
tuned] them, but with difficulty." His first reference to Knocke's timpani appeared in 
the Neue Zeitschrift fiir Musik x4 (I843): I43. See also Heinrich Welcker yon 
Gontershausen, Die musikaliscben Tonwerkzeuge, dargestellt in tecbniscben Zeicb- 
nungen aller Saiten-, Bias-, Scblag-und-Friktions-Instrumente (Frankfurt/Main: C. 
Winter, x855), p. 413: "In the Munich Industrial Exposition such pedal [sic] timpani 
were shown by the locksmith Berger from Nuremberg, H. Tempele of Neutischein in 
Moravia, and A. Knocke, mechanic, from Munich. But experts do not deign to give 
praise to this machinery. Therefore, the drums do not yet find acceptance." This seems 
to be confirmed by the similar experience of Cornelius Ward (see above). How much of 
this was simply resistance to technological change and fear of the new, as opposed to 
legitimate reaction against unreliable mechanisms, is hard to say. 

izi .  Several authors mistakenly attributed the later pedal mechanism to Pfundt, 
thus perpetuating considerable confusion on the subject. See for example Arthur Elson, 
Orchestral Instruments and Their Use (Boston: L. C. Page & Co., i9oz), p. z59; and 
Otto Kristufek, The Ludwig TyJnpaniInstructor (Elkart: Ludwig & Ludwig, I93 o), p. 
2.. 
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~F I G U R E 7. Pfundt/Hoffmann I G U R E 7. Pfundt/Hoffmann 
~ ~ l ~ i [ / / ] , ~  type of machine drum (Leipzig, ca. 
\\~ ~ ~ ' ~ ' / ~ 1 / /  ~85o).FromErnstPfundts 
~ : . ~ ~ g  Paukenschule. 

taking can be seen by examining the next step in the drum's evolu- 
tion: the so-called Pfimdt/Hoffmann timpani. 

Friedrich Hentschel, the celebrated timpanist of the Royal Opera 
orchestra in Berlin, made filrther improvements on the Einbigler/ 
Pfundt machine drum, a set of which he used between x 853 and the 
x 88os.122 These timpani were manufactured in Leipzig by an engineer 
named Carl Hoffmann--hence the name that, along with Pfundt's, 
served from then on to identify that particular type of instrument. The 
ketde was made larger and the entire iron assembly much heavier. To 
better support the instrument, the framework, in the form of forked 
braces, was attached at the very rim of the bowl rather than on its 

Izz.  In spite of his own claims, Hentschel's technical improvements were only 
minor. See Tobischek, Die Pauke, p. xgo. Concerning his recognized skill, "wonderful 
things were told about the absolute accuracy" of [Hentschel's] playing." One anecdote 
mentions a dress rehearsal of Meyerbeer's Le Propbbte. "In one aria there is a drum roll 
to be executed piano. The nervous composer didn't consider the passage to be soft 
enough, and stopped the orchestra with the remark that the timpani were too loud. 
There was another start, and again Meyerbeer stopped and called, 'Timpani, more 
piano!' At that point Hentschel became annoyed, having played this part many times 
[before] and always to the conductor's satisfaction; and he remarked to his neighbor- 
ing colleague, 'Well, today the old man complains about everything. This time I'm not 
going to play at all!' The aria began anew. The eyes of the timpanist were glued to the 
conductor, the passage was played, and his sticks rested motionless upon the drum. 
'Bravo, bravo my dear Hentschel!' Meyerbeer called out, 'just a bit more piano!'" 
(Anon., "Die Pauken," Zeitschrift fiir Instrumentenbau z 3 [z9oz-o 3], 8 3 5.) 
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F I G U R E 8. Pfundt/Hoffmann drums (modified) owned by the Vienna 
Philharmonic. Courtesy of Richard Hochrainer, Vienna. 

side. Reinforced cross pieces were added below, connect ing opposi te  

supports.  The  thin, perforated base plate was replaced by a massive 

disk. In place o f  a small pin projecting f rom the bo t tom of  this plate 
(to which the pivoting lever was  connected),  a thick, vertical axle 

pierced the disk and connected the rocker arm (fig. 7). 123 

Pfund t /Hof fmann  drums were acquired by orchestras in many  of  

iz3. See Pfundt, Die Pauken, p. 33£; Deutsch, Pauken-Scbule, p. i"I; and Pfundts 
Paukenschule, p. II .  The drums depicted here in fig. 8 are the thirty-third set manu- 
factured by Hoffmann, now the property of the Vienna Philharmonic. The counter- 
hoops were removed (probably by the timpanist Hans Schnellar) and replaced by the 
typically Viennese brackets atop each supporting rod which bear on the lapped hoop 
itself. Apparently as late as I873 Pfundt/Hoffmann drums were still being manufac- 
tured. See Luigi F. Valdrighi, Nomecheliurgografia antica e moderna ossia elencodi 
fabbricatori di strumenti armonici (Modena: Societ~ Tipografica, I884), p. 44. The 
timpani, with slight variations, were still being described and illustrated in Deutsch 
(I894) and in Fritz Volbach, Das moderne Orcbester in seiner Entwicklung, i ("Die 
lnstrumente des Orchesters, ihr Wesen und ihre Entwicklung"), zd ed. (Leipzig, IgzI), 
p. Ho. 
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the major  cities in Europe. One timpanist records having seen them in 
France. T M  A set received honorable mention at the Vienna World 's  

Fair in I873;  and the eightieth pair fabricated by Hoffmann was 
similarly honored at the Dresden Trade Show two years later. 12s 
Since the Leipzig Gewandhaus orchestra owned four of  these drums, 
Pfundt obviously played on them before his retirement. Their ap- 
parent  populari ty served to underscore their several advantages. 

Since the kettle itself was suspended at its rim, bearing hardly any 

tension, it could not only vibrate freely but the copper could be 
hammered much thinner than in other models, thus (according to 
Pfundt himself) producing an "extraordinary tone." The entire spider 
mechanism consisting of hoop, rods, and base plate was extremely 

strong and stress-resistant, while the screw mechanism itself had far 
less inertia to overcome than in older models, thus making fine tuning 
far easier (fig. 8). 

Just how much Pfundt and Hentschel each contributed to the 
overall design of the ttining device remains a matter  of  some specula- 
tion. 126 Both men, with perhaps pardonable pride, made vague claims 
of their own. Since, in his own words, he " improved upon"  Ein- 

bigler's timpani, it is probably fair to say that Pfundt thought up 

certain revisions (such as a stronger supporting mechanism, for ex- 
ample) that were realized and no doubt refined by Glanert. Hentschel, 
too, said that  he "designed" an improved version of this drum; but 
since it was Hoffmann who manufactured them on order over a 
period of several decades, it is logical to assume that he, too, had an 

I24. Otto Seele, Pauken-Schule zum Selbstunterricht (Leipzig: Breitkopf und Hiir- 
tel, I895), p. 5. 

Iz 5. According to the author of a report on musical instruments at the Vienna 
Exposition, "a pair of timpani with mechanical device of most excellent quality was 
furnished by C. Hoffmann in Leipzig. The armature is fashioned in such a way that the 
drums are free-standing. The machinery is so complete and at the same time so easy to 
use that the instrument can accommodate every pitch change in the most facile manner 
imaginable. The tone is marvellous." (Eduard Schelle, "Musikalische Instrumente," in 
Officieller Ausstellungs-Bericht herausgegeben durch die General-Direktion der Welt- 
ausstellung [I873], ed. Karl T. Richter [Vienna: K. K. Hof- und Staatsdruckerei, 
1874], vol. 29, p. 8o.) See also Tobischek, Die Pauke, p. 189ff. 

I z6. Of the early sources, only the Zeitschrift f~r Instrumentenbau z 3 (i 903 ): 835, 
states emphatically that Pfundt did not in fact "invent" a machine drum. Many writers 
merely refer to the "Pfundt/Hoffmann" kind of timpani and leave it at that. 

57 



important hand in whatever alterations were made. a27 Be this as it 
may, the Pfundt/Hoffmann design and the refinements made by their 
successors represented important innovations in a tradition of design 
that solved the dual problems of inertia and lack of speed found in 
early screw- and gear-type mechanisms. Their contribution was a 
single, threaded crank acting upon a pivoted lever that controlled the 
armature to which the tuning rods were attached. More significant 
was the fact that this simple device multiplied the force transmitted to 
the base plate by the tuning crank, making for a far more efficient and 
powerful mechanism. And, like Einbigler's earlier model, these newer 
machine drums allowed the kettle to vibrate freely, without any 
internal or external mechanical encumbrances, thus improving the 
quality of sound. 

A machine drum with an interior tuning device was invented and 
manufactured by Louis Jena in Reudnitz, then a suburb of Leipzig.128 
The kettle itself was suspended in a semicircular, curved frame which 
in turn was mounted on a large central shaft with a screw thread 
attached to the metal base. Thus, for the first time, a drum could be 
raised or lowered much like a modern desk chair and tilted as well to 
suit the performer. Conventional tuning bolts were provided. The 
inner mechanism consisted of two levers working against each other 
on which wedges were fastened, all activated by a horizontal screw 
with an exterior handle. By means, then, of lever, wedge, and screw, a 
ring just inside the top of the kettle was pushed up against the skin to 
alter the pitch (fig. 9). 129 The timpani were portable, weighing only 

I z7. See Ernst Pfundt, Die Pauken, zd enlarged ed. rev. Friedrich Hentschel (Leip- 
zig: Breitkopf und H~irtel, i88o), footnote on p. z4. The link connecting Einbigler, 
Pfundt, Hentschel, and Hoffmann is obvious; but the relative contributions of the 
latter three remain unclear. Several authors state that Hoffmann, rather than Pfundt or 
Hentschel, was the true inventor. See for example the Handlexikon der Musik, ed. 
Friedrich Bremer (Leipzig: P. Reclam, i88z); Mendel, Musikaliscbes Konversations- 
lexikon; Schuberth, Musikaliscbes Conversations-Lexikon; and Peter J. Tonger, Kon- 
versations-lexikon der Tonkunst (Cologne: Wilhelm Hassel, 188 i-85). These authors 
may or may not be correct, but, since they wrote several decades after the fact, the 
question remains open. 

I z8. According to Schuberth (Musikaliscbes Conversations-Lexikon), Jena received 
a patent for his tuning mechanism on zz September x877. 

I z9. See Ernst Pfundts Paukenschule (3 d ed.), p. I I .  Hentschel (ibid., zd ed., p. z8f.) 
also mentions the facility with which, for example, a high f could be obtained, unlike 
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F I G U RE 9. Kettledrum with Louis Jena tuning mechanism 
(Reudnitz, 1877). From Ernst Pfundts Paukenscbule. 
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F I G u RE xo. Early model of 
Dresden-type pedal kettledrum 
with Pittrich mechanism, 
manufactured by Focke (ca. 1895). 
From the Zeitscbrift fiir 
Instrumentenbau. 

about  i 3 o  pounds  per pair. Jena 's  impor tant  contr ibut ion was the 
not ion  o f  a tuning mechanism that  could be easily added to an 
existing hand- tuning drum. The Leipzig manufac turer  Glanert,  who  
also made Stumpff ro tary  t impani on order,  refitted old kettles with 
this new device.13° 

We n o w  come to the final stage in the evolution of  machine tuning 

dur ing the nineteenth century:  the so-called Dresden model  invented 
by Carl Pittrich, Kapelldiener of  the Royal  Saxonian Orchestra.  A 
native o f  Dresden, he had been a student at the local conservatory,  

but, outside o f  his occupat ion as a musician, nothing else is k n o w n  

about  his activities. 131 As in the case o f  his predecessor Jena, w h a t  

on some other timpani. See also Tobischek, Die Pauke, pp. zoz-  4. A very similar 
machine drum was designed and built by Kohler in England between 186o and 188o. 
Again, a single internal loop pressed up against the skin, activated by a cam controlled 
by a worm gear. A central tuning handle penetrating the side of the kettle was provided 
with a built-in tuning gauge in the form of an indicator that moved in and out of the 
drum as the handle was turned. See Blades, Percussion Instruments and Their History, 
plate i33. 

i3o. Pfundt, Die Pauken, p. 36. 
I3 I. Pittrich's biography is given in yon Brescius, Die K6niglich sgichsische musi- 

kalische Kapelle, p. 64. He is not to be confused with Georg Pittrich, a composer, 
pianist, and choral director of the Royal Saxonian Orchestra, to whom he was 
probably related. 
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Pittrich actually developed was a tuning device (Stimmvorrichtung) 
meant to be attached to an existing drum. Patented in 188I,  it was 
manufactured first as a separate mechanism by the firm Ernst Queis- 
ser Nachfolger and later as a complete drum assembly by Paul Focke 
in Dresden (fig. xo). 132 

The Dresden model differed from its predecessors in employing a 
foot pedal, ratchet, and mechanical couplings as a tuning device, 
changing the entire mechanism into an eccentric for converting the 
semicircular motion of the pedal into the reciprocating motion of  the 
base plate up and down. Again, it is difficult to pinpoint the exact 
source for this invention, although the concept was used widely in 
steam engines, punch presses, and the like, as well as machines 
controlled by treadle linkages, such as the common mangle used in 
commercial laundries. The pedal itself was attached to a lever, at the 
upper end of which was a heavy club or ball acting as a counter- 
weight. At its other end the lever was affixed to a shaft that conveyed 
motion to the actual tuning device by means of various mechanical 
couplings. Specifically, an eccentric activated a horizontal lever pivot- 
ing from the base plate. By means of a bolt flexibly attached at the 
center of this lever, the heavy plate was moved up or down. The 

tuning rods connected thereto pushed or pulled the metal counter- 
hoop accordingly, lowering or raising the drum head and thus altering 
its pitch. To accomplish this action, the player's heel was pressed 
outward against a spring, disengaging it from a sawtoothed clutch 
and releasing the pedal. After moving it up or down to find the desired 
pitch, the heel was slid back to its normal posture, re-engaging the 
ratchet and locking the pedal into its new position. In spite of the 

13 z. The inventor of several other improvements to musical instruments (such as the 
five-string contrabass), Queisser was also the member of a musical family that con- 
tributed two brothers to the brass section of the Dresden Royal Opera orchestra, 
Friedrich and Gottlieb. See Riemann, Musik-Lexikon, p. 733- In 19oo the Focke firm 
was taken over by the mechanic Jiihne, who, along with Heinrich Knauer, timpanist of 
the Dresdner Staatskapelle, further developed Pitttrich's model around 191o. The 
timpani were made lighter and the kettles themselves larger. Currently, these drums-- 
virtually unchanged--are being manufactured by the Dresdner Apparatenbau. Sur- 
prisingly, neither F. A. Dreschel, "Zur Geschichte des Instrumentenbaues in Dresden," 
Zeitscbrift [iir Instrumentenbau 49 (I9Z8-z9): 995-Iooo, nor the Address-Bucb 
deutscher Export Firmen, ed. Walter Annecke and Henry Bueck (Berlin/Leipzig: O. 
Spanner, i883) , mentions Queisser or any other drum manufacturer. 
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F I G U R E I x. Diagram of Pittrich's pedal tuning device. From patent specification no. 
zSz99. 

relative ease of operating this mechanism, the foot pressure required 
must have been considerable, since the player's chair had to be 
fastened to the floor so that it would not slip backwards as he worked 
the pedals. A tuning gauge controlled by a linkage to the pedal 
indicated the correct pitch by means of a pointer and adjustable 
markers. For fine tuning made necessary by momentary changes in 
temperature and humidity or the pressures of heavy beating on the 
vellum, the single master screw was used (fig. z z). 133 

From a musical point of view, Pittrich's mechanism was truly a 
giant step forward in the history of timpani that ended forever the 
severe limitations placed upon composer and performer alike. From 
the standpoint of design it represented the ultimate refinement in 
substituting for the screw mechanism a foot pedal with ratchet and 
eccentric capable of converting and multiplying the pedal's force 
sufficiently to overcome the resistance of the base plate and move the 
rim with its supporting struts up and down. While the simple tuning 
screws around the rim could exert more direct force than any other 
device, they did so at a severe cost in speed; and thus the Dresden 
model achieved ultimate success by substituting a far more rapid and 

I33- Von Brescius, Die Kfniglich siichsische musikalische Kapelle, p. z3; Deutsch, 
Pauken-Schule, p. x3; Anon., "Die Pittrich'sen Pedal-Maschinen-Pauken," Zeitschrift 
ffir Instrumentenbau z 3 (xgo 3): 636f. 
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powerful tuning mechanism for its predecessors. Moreover, it was 
the first drum whose pitch could be changed reliably by the foot while 
the timpanist continued to play with both hands. T M  It solved the 
problem of how to correct an out-of-tune note without interruption. 
The innovative tuning gauge, when properly adjusted, provided for 
the first time a precise indication of the drum's pitch, absolutely 
essential when there was no time to carefully tap the skin with finger 
or stick in order to verify the intonation or to make any necessary 
adjustments accordingly. 

Finally and most important, the wholesale adoption of the Dresden 
model was made easier by the fact that the pedal mechanism had been 
designed specifically to be installed on existing drums of the Pfundt/ 
Hoffmann type (fig. IZ).  1as Consequently, those many orchestras 
already in possession of these instruments could easily and economi- 
cally convert them to pedal timpani. The way was led by Otto Lange, 
timpanist of the court orchestra in Dresden, who, with the encourage- 
ment of its conductor, Ernst yon Schuch, had his drums equipped 
with the new pedal tuning mechanism (fig. 13). As far as is known, 
this is the only pair of original Pittrich timpani still extant, la6 In 
Lange's own modest words, "quite surprising results are possible." 

I34. This innovation is similar in concept to the improvement on the sewing 
machine. In x 85o Isaac Singer marketed the first such device operated by a hand crank. 
Subsequently, he added a treadle mechanism which freed both of the operator's hands 
to control the fabric being sewn. Indeed, the Dresden timpanist Otto Lange compared 
the pedal timpani to "a sewing machine without wheels" (see below, fn. x 37). 

135. Among the countless writers on the timpani since that time, only Heinrich 
Knauer seems to have noticed this critical fact (Teuchert and Haupt, eds., Musik- 
instrumentenkunde, vol. 3, P- 166). 

136. According to Peter Sondermann, first timpanist of the Staatskapelle, this pair 
was presen~d to the court chapel in Dresden by the royal princess. The orchestra itself 
performed there during services every Sunday. Much later, the drums found their way 
to the large rehearsal stage of the State Opera, housed in the Marstall, a former riding 
academy, where they miraculously escaped damage during the bombing of Dresden in 
World War II. Much too heavy to be transported, and lacking the volume of sound 
characterizing the larger, more recent instruments, these drums with Pittrich's pedals 
are no longer in use. The late William F. Ludwig, Sr., saw a set of three such 
instruments (imprecisely described as Pfundt drums) in use since 1881 during a trip to 
Europe. Extremely heavy, "the pedal action was very stiff, weighted by a large iron ball 
[which would identify them as of later manufacture], and not at all capable of the rapid 
changes we know of in America today." (A Brief History of the Tympani [Elkhart: 
Ludwig & Ludwig, n.d.], p. 8.) 
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Year Composer 

I 8 2 I  Weber  

z83o Berlioz 

I84Z Schumann  

T A B L E  2 

Lengths of Time for Changing Pitches of Timpani in Various Works 

Work Tuning change 

Der Freischiitz, Overture A to G 

Symphonie fantastique, 5th mvt. [ c sharp to c 
( G sharp to G 

[ d to d flat 
] and A to A flat ~ 

Symph° ny  n°" 4 in D M i n° r '  I s t  mvt" ]d f la t toe  I 

~ and A flat to A 

I 846  Mendelssohn  Elijab, no.'i6 eflatto e 

x866 T h o m a s  Mignon, Overture B tlat to A 

I 8 7 i  Verdi Aida, act 4 A to B 

1874 Wagner  Die Gftterd~immerung, act 3 [ d to e flat J 
( and  G to Bflat 

I879  Smetana  Ma Vldst, 5 thmvt .  d toe  

1879 Bruckner  Symphony no. 5 in B fiat, 4 th  mvt.  B to c 

I 887  Verdi Otello, act x e t o  d t o  c 

/ et°f 1 
I895  Mah le r  S y m p h ° n y n ° ' 3 i n D M i n ° r ' x s t m v t "  {andAtoBf la tJ  

1895 Strauss Til Eulenspiegels lustige Streicbe c to c sharp 

I9o3 D ' Indy  Symphony no. 2 in B flat, 4th mvt.  [BtoBf la t to  
t A to A flat ) 

Approx. time 

7 ° sec. 

50 sec. 

25 sec. 

z 3 sec. 

30 sec. 

5 sec. 

4 sec. 

6 sec. 

7 sec. 

6 sec. 

6 sec. 

instantaneous 

z sec. 

instantaneous 

instantaneous 
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With  practice, Lange was  able to play the famous passage f rom 

Meyerbeer ' s  R o b e r t  le Diab le  (see above, ex. 4) on two timpani. 137 

Similarly, the three Pfund t /Hof fmann  drums in the Leipzig Gewand-  
haus orchestra were converted to pedal timpani. 13s 

The  effect o f  the invention of  machine tuning on  composers  dur ing 

the nineteenth century becomes immediately apparent  when  one 

examines the time allotted for changing a d rum's  pitch in various 

works  composed  over a span of  time (table z). In the case o f  early 

composers  such as Weber  and Berlioz, these retunings could easily be 
made  and verified with hand- tuning t impani;  and indeed there is no  

evidence whatsoever  tha t  either o f  them wrote  with machine drums in 

mind  or  even had them at their disposal. However ,  by the time o f  

Schumann  and Mendelssohn,  for example, such instruments were 
already in use, as we have seen, in the major  opera  houses and 

s y m p h o n y  orchestras in Europe.  In this connection,  Schumann ' s  

S y m p h o n y  no. 4 in D M i n o r  is virtually unique for this era and genre 

in requiring that  the pitches of  bo th  drums be changed three times 

137. Otto Lange, in an untitled article in the Musikalisches Wochenblatt z i  (i 88 i): 
z48. Knauer, in the citation above (fn. I35), mentions being able to play "God Save the 
Queen" (a melody Haydn used as "Heil dir im Siegerkranz") on a pair of Pittrich pedal 
timpani. 

I38. Why did the tuning screw mechanism have such a tenacious grip as a design 
element for so long? Possibly this was a case in which tradition developed around a 
slightly false analogy. Since from the very beginning changing the pitch of timpani was 
accomplished by hand screws, it was reasoned that all further approaches to the 
problem had to use the same mechanism as a point of departure. Another hypothesis 
has to do with the availability of materials. The various screw mechanisms would 
certainly have generated considerable stress, but probably within the range of metals 
then available. Therefore, it is significant that Pittrich's system appeared only after the 
availability of cheap, high-quality steel in continental Europe. Still in rather limited 
production as a special-purpose material, steel was soon to replace wrought iron in 
both old applications and new ones, thanks to the basic processes invented by Henry 
Bessemer (blowing air through molten cast iron) and William Siemens (an open-hearth 
furnace process), which represented one of the greatest technological revolutions in 
metallurgical history. Indeed, steel was an ideal metal for a pedal mechanism and, 
because of the torque generated by the device's action, may well have been a necessary 
material for it. Thus, the Dresden type of pedal timpani is a good example of changes in 
machine design made possible by this new material. Again, my thanks to Prof. Bert 
Hall for this information. See also Cyril S. Smith, "Mining and Metallurgical Produc- 
tion, I8oo-x88o," in Technology and Western Civilization, ed. Melvin Kranzberg and 
Carroll W. Pursell, Jr., vol. i (New York: Oxford University Press, 1967) , pp. 3o 3-38. 
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.1.1 tu t ta  l o r z a  

EXAMP rE IZ. Giuseppe Verdi, Otello (I887), Introduction to act I.  

du r ing  a movement ,  and  in one ins tance wi th in  the space o f  less than  a 

minute .  Whi l e  a rguab ly  no t  beyond  the capabi l i t ies  of  h a n d - t u n i n g  

t impan i  (and a skil led per former) ,  such changes were  much  easier  and  

m o r e  re l iable  wi th  the help  o f  some sor t  o f  tun ing  mechan i sm,  espe- 

cial ly when  la rger  intervals  were  involved.  By the I 8 6 o s  compose r s  

were  asking tha t  all sorts o f  tuning be accomplished in a few s e c o n d s - -  

a feat  ei ther  ex t remely  difficult o r  of ten imposs ib le  w i t h o u t  the  a id  o f  

some sor t  o f  h a n d  c rank  o r  pedal .  This  suggests,  fu r thermore ,  t ha t  by  

then mos t  composers  assumed tha t  the m a j o r  orches t ras  pe r fo rming  

thei r  w o r k s  a l ready  possessed mach ine  d rums  of  one k ind  o r  an-  
other .  139 

x39. The best account of this whole development is in Benvenga, Timpani and the 
Timpanist's Art, pp. 55-78. However, hand-tuning drums remained in use until after 
World War II, especially in smaller orchestras. The music encyclopedias, too, con- 
tinued to focus on these instruments, often to the exclusion of pedal timpani altogether. 
See for example the Musikaliscbeg'Lexikon, ed. Arrey von Dommer (Leipzig: F. W. 
Grunow, 1865), pp. 67z-75; and Riemann, Musik-Lexikon, p. 68zf. Even Curt Sachs 
selected a hand-tuning drum for illustration in his Handbuch der Musikinstrumen- 
tenkunde, zd ed. (Leipzig: Breitkopf und H/irtel, I93o), p. 84. (While stationed in Paris 
in i945, I attended a performance at the Op6ra Comique in which four hand-tuning 
brass timpani were used.) A virtually identical quartet of various-sized drums is 
illustrated in Baggers, "Les timbales," fig. 76z on p. z693 (also very probably the 
source for Sachs's figure). The English, too, were notoriously conservative, favoring 
hand-tuning timpani (as well as wooden flutes, French bassoons, and piston-valve 
horns) long after most opera and many symphony orchestras on the continent and in 
the United States were already using pedal timpani. Ebenezer Prout, The Orchestra, ist 
ed., vol. i (London: Augener & Co., I897), p. z45: "Some of the more recently made 
drums are provided with a patent mechanism by means of which the tuning of a single 
screw changes the pitch, almost instantaneously; but, as such drums are not in general 
use, the composer cannot depend upon getting them." See also Kirby, History of the 
Kettle-Drums, chapt, z and plate opposite p. zz; Christoph Caskel, "Trommeln und 
Pauken (neuere Zeit)," Die Musik in Gescbicbte und Gegenwart, vol. I3, col. 757f.; 
and written comments from Jeremy Montagu, London. According to Benvenga (Tim- 
pani and the Timpanist's Art, p. z3), machine drums were first introduced into England 
in 19o 5 when Sir Henry Wood imported a pair of Dresden pedal timpani.for use by his 
Queen's Hall Orchestra, where they remained the only such pair by a major orchestra 
for approximately twenty years. (These drums now reside in the Royal Academy of 
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While other  methods  o f  mechanical  tuning cont inued to be used, it 
was the so-called Dresden model  pedal t impani tha t  held the stage, as 

it were, and, with minor  changes and improvements ,  remained in 

widespread use to the present day.14° Indeed, virtually all composers  

f rom the late nineteenth century onward  owe Pittrich and his succes- 

sors a debt  o f  grati tude; for wi thou t  this kind of  facile, reliable 
mechanism,  much  of  their music would  remain virtually unplayable,  

and they wou ld  have been forced into the expediency of  compro-  

mising their creative spirits to a considerable degree. 

A typical case in point  is the s tormy introduct ion to Verdi 's  O t e l l o  

( I887)  which calls for four  different notes in rapid succession (ex. 

Iz) .  While this passage could have been executed with four  hand-  
tuning drums (forgetting the later changes required), such a per- 
formance  wou ld  have demanded unusual agility in quickly alter- 

nat ing between the highest and lowest drums at a rapid t empo as well 

Music in London and are illustrated in Blades, Percussion Instruments and Their 
History, fig. i36. ) Benvenga also makes the important point that, for the more 
ambulatory English orchestras, transportability was a key factor. The cumbersome 
German timpani proved to be much too heavy. When, much later, the English did start 
to build pedal timpani themselves, they based the designs upon the much lighter 
American models. 

i4o. With many baroque timpani safely ensconced in museums and private collec- 
tions, it may seem strange that so few nineteenth-century machine drums survive. One" 
must remember that by this time kettledrums were no longer prized trophies of war, 
and their ceremonial functions had been progressively stifled. Unlike the situation with 
old violins, for example, whose modern counterparts haven't changed and which are 
made all the more valuable by time itself, the rapid pace of technological improvements 
to the timpani during this period made all previous models immediately obsolete. 
Moreover, timpani were unique in that they were seldom made by instrument builders 
per se but first by coppersmiths. With the introduction of machine tuning, however, 
these craftsmen were displaced by the locksmith, armorer, and mechanic, who there- 
after assumed the primary role in fabricating these instruments. Even when timpani 
were made to order, it was a machine-shop operation rather than a manual craft. 
Consequently, there was no longstanding tradition of connoisseurship; and timpani 
were--and continue to be--viewed as mechanisms rather than works of art. Unfortu- 
nately, little care was ever taken to preserve the specimens of the past. Finally, the 
almost symbiotic relationship between a musician and his instrument--an extension of 
his body, head, and fingers--is not present between a timpanist and his kettles. It is the 
sticks, after all, which touch the skins; and the size of the instruments themselves 
precludes holding or embracing them as one would a precious stringed instrument or 
woodwind. The violin tucked protectively under the chin, or the oboe gently embraced 
by the fingers, is a physical relationship totally lacking with the timpani. 
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E x A M V L E 13- Gustav Mahler,  Symphony no. z in C Minor  ("Resurrection") 
(1894), third movement.  

as the  use o f  th ree  smal l  i n s t r u m e n t s  for  the no te s  c, d, a n d  e. I t  is far  

l ikel ier  t ha t  t i m p a n i s t s  such  as P ie t ro  P i e r anzov in i  (Verdi ' s  favori te)  

used  e i ther  peda l  d r u m s  for  this  ope ra  or  e m p l o y e d  a n  ass i s t an t  to  

ope ra t e  the c r a n k s  o r  ro ta te  the t i m p a n i ,  d e p e n d i n g  u p o n  the  type  o f  

m a c h i n e  drum.X41 

I4 x. The question concerning what kind of timpani Verdi had in mind or the type of 
drums used in various Italian orchestras of that time is an interesting one that for the 
present remains unanswered. For example, nothing whatsoever is to be found on this 
subject in P. Berl, "Instrumentation der Verdi-Opern" (Ph.D. diss., Vienna, i913). It 
seems logical to assume that Verdi wrote the majority of his timpani parts (especially 
for the middle and late operas) with machine drums in mind. Indeed, the timpanist of 
the Royal Opera orchestra in Milan (La Scala), Carlo Antonio Boracchi (b. I8o4), 
worked on an improved tuning device, arriving finally (ca. x84o) at a design consisting 
of an armature that could be fitted over a conventional kettle. Eight vertical rods were 
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EXAM P LE I4. Gustav Mahler, Symphony no. 3 in D Minor (I895), 
first movement. 

In his use of percussion, Mahler followed in the tradition of Berlioz 
and Wagner. However, with as many as six drums and two per- 
formers at his disposal, he was more often melodic than merely 
rhythmic in his handling of the instrument (ex. I3) .  142 In many 
passages, such as the opening measures of his Symphony no. 3 in D 
Minor (I895), Mahler shows his reliance upon machine drums for 
effecting the fairly rapid changes required (ex. I4). 

attached to the drum's counterhoop, their lower ends bolted to the projecting arms of a 
base plate underneath the drum. This, in turn, moved up and down on a large, threaded 
central screw, to the bottom of which was attached a horizontal tuning lever. When 
moved to the right or left, this lever turned the screw, raising or lowering the base plate 
with its vertical strut assembly and thus changing the tension of the head. See Boracchi, 
Manuale pel timpanista, p. i7£  and Tobischek, Die Pauke, p. 155. The instrument had 
several major drawbacks, judging by the author's picture of his drum. The performer 
had either to bend way down in order to move the tuning lever by hand or else push.it 
from side to side with his foot. The supporting metal tripod bolted to the kettle not only 
limited the horizontal movement of the tuning lever but restricted the drum's free 
vibration as well, thus adversely affecting its tone quality. As far as is known, Borac- 
chi's timpani were never manufactured; and his invention could be safely ignored here 
except for the tantalizing possibility that Verdi himself might have been familiar with it 
through Pietro Pieranzovini, his favorite timpanist and Boracchi's successor in the La 
Scala orchestra. However, my inquiry to the Teatro La Scala yielded no information 
whatsoever. Similarly, Prof. Luigi Torrebruno (author of I1 Timpano: Technica dello 
strumento ad uso dei compositori, del direttori l' orchestra e degli esecutori [Milan: G. 
Ricordi, I954]) could not provide me with any data relating either to Boracchi and his 
machine drum or to Verdi. Obviously, by the time the composer had written Otello, 
the more demanding nature of his timpani parts required the use of machine drums of 
some sort. 

I4z. See Anton Schaefers, Gustav Mahlers Instrumentation (Dfisseldorf: Disserta- 
tionsverlag G. H. Nolte, I935), P- 65f. Mahler wrote that "in my music the bassoon, 
the bass tuba, and even the timpani must be songlike" (Becker, History of Instru- 
mentation, p. 3o). Interestingly, during a roll on low F in the last movement of his 
Symphony no. i in D Major (following rehearsal mark no. z3), the composer's written 
instructions in the score direct the second timpanist to lower the note a semitone as his 
companion is playing. This confirms that Mahler assumed the use of a hand-cranking 
machine drum rather than the pedal timpani with which, of course, one performer 
alone could easily make the change while playing. The use of such drums in Vienna has 
continued to the present day. 

71 



Immer sehr lebhaft 
2 tr ~ t r  

- "  ,~ ',-" ' F o E  ' . _ ; ' '  ' -" " ' , d .  ~ . i ~ ' "  ~ " ,  ' , "  ' i  i i ~i ~ " ' ' ,  

.ff f - ~ . f f  

E x A M P L E 15. Richard Strauss, Til Eulenspiegels lustige Streicbe (x 895). 

Ziemlich langsam 
Solo 

EXAMPLE I6. Richard Strauss, Salome (z9o5), "Dance of the Seven Veils." 
Copyright I9o 5 by Adolph Fursmer; renewed z933. Copyright and renewal 
assigned to Boosey & Hawkes, Inc. Reprinted by permission. 
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EXAMPLE Z 7. Richard Strauss, Elektra (z9o8). Copyright z9o8 by Adolph 
Furstner; renewed I935, I936. Copyright and renewal assigned to Boosey & 
Hawkes, Inc. Reprinted by permission. 
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EXAM P LE I8. Richard Strauss, DerRosenkavalier (zgzo), Waltz scene. Copy- 
right ~9o9, I9II,  ~9~z by Adolph Fursmer; renewed ~938, ~94o. Copyright 
and renewal assigned to Boosey & Hawkes, Inc. Reprinted by permission. 

Probably the most demanding and innovative composer of that 
time was Richard Strauss. 143 In his early Burleske for Piano and 
Orchestra, composed only four years after Pittrich's invention, he 
gave the opening melody to four solo timpani, whose pitches remain 
constant throughout the work except for a quick change from A flat 
to B flat (and back) for three notes which Strauss says are to be played 
only if machine drums (chromatische Pauken) are available. By the 
time he had written Til Eulenspiegels lustige Streiche (i 8 9 5), the use 
of either pedal timpani or machine drums capable of extremely rapid 
tuning was absolutely essential (ex. i5). For example, in numerous 
places in Salome (i9o5), such as the "Dance of the Seven Veils," 
Strauss asked the timpanist to execute passages consisting of an 
unbroken succession of notes (ex. i6), and there are many other 
instances requiring rapid pedalling on one drum while playing on 
another. 144 His operatic scores in particular are full of such examples, 

I43. See esp. Richard Specht, Richard Strauss und sein Werk, z vols. (Vienna: 
Universal-Edition, z9zI). 

i44. The well-known stepwise progression upwards in the timpani towards the end 
of the Sinfonia domestica is not in the original score. That "master timpanist" Hans 
Schnellar (who built his own instruments and had only recently produced an improved 
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apdy demonstrating his complete reliance upon Pittrich's tuning 
mechanism or similar devices (exx. I7  and i8).  

Thus, the nineteenth century played a crucial role in the develop- 
ment  of  the timpani. Within the space of some seventy years there 

were more changes in the instrument and its use than ever before or  
since. Composers gradually abandoned the constraining limitations 
of  writing for two drums with more-or-less standard tuning and few 
changes of  pitch. The use of  three and four drums, sometimes with as 

many  players, not only permitted them to expand their tonal and 
harmonic palettes but also encouraged them in writing parts with 
greater rhythmic complexity and diversity. Taking advantage of cur- 
rent mechanical technology and its skilled practitioners were the 

timpanists themselves, who, often with missionary zeal, spread the 
development of  these new instruments by both word and deed. The 
inventors of machine tuning were able to realize two main advantages 

from the use of  such devices: an enormous saving of time over hand 

operations and far greater accuracy. 14s These, in turn, gave com- 
posers the opportunity to write for the instrument in virtually un- 
hampered fashion and provided the performer with the means to 
respond fiflly to any demands made by the music itself. At last the 

t impani were freed from their severe limitations and became coequal 
with the other instruments of  the modern symphony orchestra. 

IBM Corporation 
White Plains, New York 

machine drum with help from Prof. Biston of the Wiener Technischen Hochschule fiir 
Akustik) surprised Strauss during a performance of the work celebrating the com- 
poser's sixtieth birthday by playing this scale along with the rest of the orchestra. This 
display of virtuosity persuaded Strauss to incorporate these additional notes into his 
own copy of the score, and it has since become common practice to include the 
interpolation. (Performing this scale with a hand crank is not as difficult as it might 
seem: one hand plays the notes while the other rotates the handle--in the case of the 
Viennese instruments approximately one-eighth of a turn for each successive note.) My 
thanks for this information to Prof. Hochrainer, a pupil of Schnellar, and to Wolfgang 
Schuster of the Wiener Schlaginstrumentenbau. 

i45. Coincidentally, these are among a dozen overall advantages resulting from the 
use of machinery cited by Charles Babbage, "On the General Principles Which Regu- 
late the Application of Machinery to Manufactures and the Mechanical Arts," in The 
Encyclopaedia of Arts, Manufactures and Machinery, ed. Peter Barlow (London: J. J. 
Griffin and Co., i85i), pp. 8-iz. 
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AZTEC PERCUSSION INSTRUMENTS: THEIR 
DESCRIPTION AND USE BEFORE CORTES 

by Norman Weinberg 

I. MUSIC IN AZTEC CULTURE 

The Aztec people, probably the most fascinating of all South American Indian 
tribes, arrived from Aztlan (the legendary region in the north) toward the begin- 
ning of the twelfth-century and settled in the fertile valley of An~huac in central 
Mexico. 1 The Toltecs, previous rulers of this area, were gradually dominated by 
these new tribes who brought their culture and manner from Puebla and north- 
ern Oaxaca. 2 This dominant tribe soon expanded through conquest and in 1325, 
founded the city of An~huac (present day Mexico City) as their center. In less 
than two hundred years, when Cortes reached Mexico, the Aztec nation had 
grown to include 182 tribes and stretched as far south as Central America. 3 By 
this time, the city of Anahuac had grown to a population of nearly one hundred 
thousand .4 

Several facets point to the belief that the Aztec nation had evolved a rigidly 
controlled and highly organized musical system. The city of Tezcuco was found- 
ed as the musical center of the nation, and here was housed the musical council 
established to encourage art and science, and especially to attend to the educa- 
tion of the youth, s 

Although no written musical notation survives today, several terms about 
music appear in extant writings. Castellanos 6 presents no fewer than fifty-eight 
N~.huatl terms that relate directly to music and its performance. Many of these 
terms are quite specific, including cuicaamatl, cuicachalani, cuicatlali, 
macehualcuiquiliztli, pilcul~atl, tecuicamaca, and yeccacuica, to mention just a 

7 • few. Marh and Kurath, 8 in their book about early dances of the central region of 
Mexico, list forty-two different dances and songs that were given special N~huatl 
names as well as a classified listing of the same number of terms that relate 
specifically to specialized Aztec dance steps. One can assume that any culture 
creating such a multitude of words relating to a subject would manage that sub- 
ject with respect and reverence. 

Music of the Aztecs was linked directly to religious ceremonies and rites. Bas- 
ed on a nature worship with over three hundred gods in the Aztec pantheon, the 
Tonalpohualli (the sacred almanac) brought the power of each of these gods to 
the Aztec in daily life. 9 So important was music to the religious service, that ab- 
solutely flawless performances were required. Imperfectly executed rituals were 
thought to offend the gods and errors could be punishable by death. 1° 

Norman Weinberg is presently Percussion Instructor at Del Mar College and Adjunct Professor at 
Corpus Christi State University in Corpus Christi, Texas. He is Principal Timpanist and Principal Per= 
cussionist with the Corpus Christi Symphony Orchestra. He received the M.M. degree from Indiana 
University where he studied with George Gaber and is currently working on the D.M. degree in per- 
cussion performance at Indiana University. 
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To the Aztecs, the instruments themselves were thought to be holy. In an old 
n~huatl legend presented by Castellanos, the origin of music is revealed when 
he writes: 

When the gods died in Teotihuacan, their priests began to wander 
around the world without any direction. One of them reached the sea and 
there Tezcatlipoca spoke to him instructing him to go ask the Sun for 
singers and instruments in order to honor the memory of the gods. The sea 
turtles and fishes formed a bridge over the sea upon which the priest walk- 
ed. He went up to the Sun's living place and told him why he had come. 
But, the sun, not wanting to diminish his court had told all those around 
him not to answer this priest under penalty of being thrown down to earth. 
But, they were so moved by the begging of this priest that Huehuetl and 
Teponaztli could not resist. They answered and were thrown down to the 
ground. Ever since that time, man has had music. 1~ 

From this legend, one can see why special significance was given to the in- 
struments named huehuetl and teponaztli. Not only were they instruments to be 
played, but foremost they were gods. 

II. IDIOPHONES; STRUCK, SHAKEN, OR SCRAPED 

TEPONATZLI 

This instrument is a hollowed hardwood log 12 with three slits cut into the side 
to form the shape of a vertically expanded letter H. This causes two tongues to 
form on the side which then becomes the playing surface or keys. ~3 A rec- 
tangular opening was cut into the opposite side of the instrument to permit ac- 
cess to the interior while carving out the sound chamber and tuning the keys. 

Teponatzli - top view showing the two tongues. 
l 
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Castaffeda and Mendoza, in their exhaustive analysis of the teponatzli of the 
Museo Nacional de Arqueologia, TM give a chart showing the natural resonance 
of the sound chamber acting as the fundamental pitch while the tongues are 
tuned to members of that particular overtone series. The most common interval 
between the two tongues is that of a minor third, is with any interval between a 
major second and perfect fifth being possible. 

These drums are often elaborately carved in bas-relief in anthropomorphic or 
zoomorphic styles and range in size from 335 millimeters long by 104 wide, to 
780 millimeters by 240 wide. 16 The Spanish chronicler Clavigero stated, "The 
size of the instrument is various, some are so small as to be hung around the 
neck, some of middling size and some upwards to five feet long. ''17 

The teponatzli was at times laid on a braided straw mat called the icpalli and 
the player would either squat behind it or use a low stool. If it was to be played 
standing up, as was done most often, a tripod type support called the teponazt- 
zatzaztli was used so that the instrument would have more resonance. 18 The 
sticks used for playing the teponaztli were usually covered in rubber, but 
sometimes sticks of human tendons or cotton wrapped in leather were used. ~9 
Stevenson 2° claims that only sticks of rubber were used and he later quotes 
Sahag~n's description of a festival where, " . . .  ; the leader...told them what 
kind of rubber sticks they were to use in playing the teponaztli. ''2~ The Codex 
Becker, however, shows a player of the teponatzli with small sticks having no 
covering of any type. 22 

The teponatzli's function was varied and although it was most often included 
as an essential element in almost every religious and patriotic festival, it was also 
used as a call to arms7 ~ and as a means of auditioning slaves for the eating 
table. 24 Recently, this instrument has been included in the scores of 
Stockhausen's Zyklus and Berio's Circles. 

Teponatzli - side view of anthropomorphic carvings. 
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TECOMPI LOA 

This instrument is quite similar to the teponatzli. Small gourds, similar to those 
used for drinking water, were suspended below a small teponatzli and function- 
ed as resonators. This was then held under the arm and played with the same 
sticks as the teponatzli. 2s 

The tecompiloa was used for the feast of the young corn which was during the 
eighth month of the Aztec calendar. A young maiden who would impersonate 
Xilon~n (the goddess of tender maize) would play the tecompiloa during the 
march to the sacrificial altar where she would give her life for the hope of a good 
crop. 26 

A~OTL 

The ~yotl was the shell of a small turtle which was held under one arm. The 
two  different plastrons of the shell would emit different pitches when played 
with a stag's antler. 27 Sachs claims that, "It certainly was erroneous to interpret 
this playing as a gonglike striking; on miniatures as well as on clay figures the 
antler is represented as being so close to the shell that it must have been used to 
scrape the uneven surface rather than to strike it. 28 Paetkau holds the same 
view, 29 but the Codex Becker 3° shows a player of the ~yotl using a forked antler 
being held about six to eight inches from the shell. A clay figure in the collection 
of Howard Leigh 31 shows the player holding the ~yotl and using a stick having a 
large rounded ball at its end. A stick of that shape would not normally be 
employed for scraping. 

Its use seems to be very common to ancient Mexicans, as Sahagun describes 
its use at, " . . . t h e  death feast, at the feast in honor of the raingods on the Etzal- 
qualiztli, at the feast to the mountaingods in the Atemoztli, at the dance of the 
women . . . . .  and on other occasions. ''32 

A~,otl - showing the two plastrons as well as top and bottom. 
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TETZI LACATL 

There seems to be no common view as to what this instrument is or exactly 
what function it had in Aztec culture. According to Seler, this was, " . . .  an in- 
strument made of copper, which was beaten at the dance; nothing exact is 
known concerning its form. ''3~ In Alva Ixtlilxochitl's Historia Chichimeca, it is 
described as a concave sheet of metal struck with a metal hammer and sounding 
like a bell2 4 

AYACACHTLI 

Shakers played a very important role in Aztec music. Much thought and care 
was given to the construction of shakers. Mart~' explains: Each quality, timbre, 
and sonority respond to a determined purpose and it is thought out for its 
character according to its use in the ceremony or dance. 3s The ayacachtli is a 
gourd or gourd-shaped rattle with an attached handle, similar to the maraca26 

Ayacacht l is .  similar to maracas. 

The head of this shaker was often shaped to look like a flower or poppy and at 
times had tassels attached to the top27 It was often used to accompany dances 
and during the height of the Aztec empire, ayacachtlis made of gold were used 
for royal occasions28 This was one of the few instruments that was allowed in 
both religious and secular musical ensembles29 

Ayachachtli  - this shaker is decorated with feathers. 
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CH ICAH UAZLI 

This instrument was played only in religious ceremonies and most often by a 
priest. 4° The chicahuazli is a long rattle stick ending in a sharp jagged point. 
Sachs 41 states that the instrument was pounded on the ground and Izikowitz 42 
suggests that hawks-bells were fastened arou nd the top of the stick. It was always 
associated with the rain and water gods and would be played in ceremonies that 
asked those gods for rain. 43 
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OMICHICAHU~ZTLI,~. 

Chicahuazlis and Omichicahauztlis from the Mendoza papers. 

CACALACHTLI 

The cacalachtlis are not really musical instruments, but objects that had other 
functions to which shakers were added. Jose Alcina in his article about ritual 
shakers describes them as tripod vases with hollow legs that contained clay 
pellets which rattled when they were moved about. 44 As many as twenty-two 
percent of the approximately fifteen hundred pre-contact vases that survive to- 
day are standing on these rattling feet. 4S 

Another type of cacalachtli are the stamps used for marking the skin during 
religious ceremonies. Clay stamps with a raised picture on one side have a han- 
dle which is also hollow and filled with beads. Although less than one percent of 
these stamps are cacalachtli, there existence is significant. 46 Alcina claims that as 
soon as any non-musical object betrays itself as any type of musical instrument, 
one can be sure that its use was religious. 47 
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COYOLLI 

Coyolli are simply jingles of various types. Clay, nutshells, dried fruit, gold, 
copper, 48 or cocoons filled with sand 49 could be considered coyolli. They were 
often strung together and worn by dancers around their necks, wrists, or 
ankles, s0 

Coyolli - nutshel ls strung on leather bands. 

OMICH ICAHAUZTLI 

This notched bone scraper was made most often from the femur of a human or 
deer It was used almost exclusively in the funeral rites of kings and principle 
wamors, sl Martl s reproduction of an omichicahauztli from the Vienna Codex, s2 
shows the god Quetzalc~atl singing the song of Miccacuicatl. He has in his 
hands an omichicahauztli held atop a human skull which is used as a resonator. 

III. M E M B R A N O P H O N E  

HUEHUETL 

The huehuetl, the second of the god-instruments and the only mem- 
branophone used by the Aztecs, was so important to all musical situations that 
the term huehuetitlan came to mean any gathering of singers or musicians as 
well as the sacred spot where instruments and masks used for the dances were 
stored, s3 Clavigero described the huehuetl as, " . . .  a cylinder of wood more 
than three feet high, curiously carved and painted on the outside, covered 
above with the skin of a deer, well dressed and stretched, which they tightened 
or slackened occasionally, to make the sound more sharp or deep. ''s4 These 
drums often had stories carved into them in bas-relief. The huehuetl from 
Malinalco shows: " . . .  a group of captured warriors being forced to dance to 
music of their own making just before having their hearts torn out and waved 
aloft as offerings to the war god Huitzilopochtli. ''4s This drum, housed at the 
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The huehuetl from Malinalco. 

Toluca Museum, is the most famous of all huehuetls. It is ninety-seven centimers 
high and forty-two centimeters in diameter, and is carved from a single piece of 
sabino wood. s6 The lower portion of the drum is fashioned to form three feet 
which acted both as support for the huehuetl and as acoustic slots. Three sizes of 
huehuetl are known and their use seems to have been specialized. Gallop states, 
"When Montezuma's subjects heard the simple deerskin-covered huehuetl, 
they trouped out gladly from their homes to dance. The sound of the tlapanhue- 
huetl, covered with panther skin, was familiar to them as a call to war, and when 
they heard the sinister throb of the great teohuehuetl, drum of the gods, they 
knew that human victims were being sacrificed. ''sT 

This footed drum is played in a vertical position and most often with the hands 
and fingers, s8 A small clay figure s9 shows Macuilxochitl (the god of music) play- 
ing a tlapanhuehuetl with his hands, but he is sitting astride the instrument in- 
stead of playing it upright. 

Exactly how these instruments were played and what techniques were used is 
still a matter of speculation. Several writers 60 have done studies but none of 
them are conclusive. These investigations are based on a syllabification of vowel 
and consonant sounds that have survived in song texts. 

White states that the huehuetl was tuned by " . . .  means of tourniquets, one 
of the earliest methods of controlling the tension of a drumhead. ''61 While there 
is no evidence to prove this, (tourniquets require the use of a counter hoop and 
flesh hoop) Motohma" "" does say that the pitches were changed when, " . . .  the 
singers shifted from one tune to another, the huehuetl was retuned to match. ''62 
The most logical way to tune a drum of this type is explained by Castellano when 
he states that the huehuetl was tuned, "by means of hot coals, probably because 
of its relation to Huehuetl (god of Fire) and of the butterfly, the symbol of fire. ''6~ 
This would seem to be right, as the heat from the coals would dry the skin and 
cause the pitch to rise. It is possible that the pedestal legs evolved as a result of 
adding or removing coals during performance, and of wanting some of the heat 
to escape so that the drum itself would not be damaged. Since no surviving 
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huehuetls show any sign of mechanical tensioning, the only way to lower the 
pitch of the skin would be to apply moisture. 

The tlapanhuehuetl in the Becker Codex 64 shows the player standing on a 
small stool and using both hands, while a small huehuetl used for the dance of 
Netotiliztli is held in the player's left hand and only struck with the right hand. 6s 
One of the huehuetls pictured in the Borgia Codex 66 is played while sitting 
down. Another shows the player using his right hand to play the huehuetl while 
in his left he holds an ayacachtli. 67 

The huehuetl is still used today in the ceremony of homage to the earth by the 
Otomi Indians, 6a and has recently been included in the score of Xochip i l ly  by 

Carlos Chavez. 

CONCLUSION 

Since so few materials survive today, due in part to time and Cortes' wars with 
the Aztec culture, it is difficult to establish any exact information about the per- 
formance of percussion instruments before his arrival. The extant codices and 
eyewitness observations contradict each other in many respects. Perhaps the 
future will bring more information to light and maybe over the years, we may 
come closer to the truth. 
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