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Chladni’s clavicylinder and some imitations
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ecently mot nearly s well-repected as bis studis on the modes o ibration of

pbim o e Hovee, b b devored e o et b
of his time. ey

e e bl ol o e iingished them fom (0 s
bammonics, Addionaly, thee ntruments difred rom (rdicional keybonnd
st et erccend i deercscondo o mvidems s
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Although Chladni’s clavicylinder fascinated audiences and prompted s
tions by Taony instruzent onkery i oo hrgly gmared I)y oipieclind
plcite nd Lsors s bk et o s bt

The m of Musical I o Lapas faares
Ui rsecxsplon of o trumets Wi have ot the S

s, inluing th prodvcton ofndividvalnoes,thos insruments il be
prentedin ‘s their technical context, followed by
o ofth its all
ottt compebenson f Chio
tone colors.

wisual

s idens and his quest. for new,

1 Introduction

Tody, Chladols sccomplshmets in the feld of intrument meldng are oot nestly
el oo i studes o of vibration of plates an rods. However, he developed
several m: vt pov e v self Hi [ncmm instruments” were
Tighly rgarded aronnd 1800, Apot fr

tations of Chladni
maly cmm;.m cuphonian (ot

onfused with the brass euphonium) and the claviylinder, However, the composers of
ol S st s s e e oo xSt Voo o Hece
of e eplcly ke G e of e ekt

age, apparently took quite an
Rt

e an cotpavel it souni appasiies 10 wind lnsiments and.the” gl
harmonica! *.. U 3 Uhr fuhren wir also nach Kemberg, einen kleinen Flecken, oder Dorf, wo

onail eiprig.de
! Lot to e Bl fm Ocobes 30,1821 .t 9 dck v dve o Koo, iy pich
where Dr. Chladni received us and invied us to be his guests. Immediately, we went to

e v Ak conis f o gt o The e s o homsc i mtcument, el

clavi-cylinder’s tone s like that of a very gentle oboe. The cuphon is made from glass rods, which are
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wns Dr. Chladni cmpfing und wn sgte, wisollen scine Gatescin. Wi begaben wns also glich
nach sciner Wolnung, cinem cinzigen Stibchen, in der scine Instrumente, drei Clavi-Cylinder
und oin Euphon sichi (Frogt doch Beckchen, s Boghon ). Dice St it e Sl
tae,sine Vet sein Bemchsimmr, Al sin Aritezcug it darin und in ciner Heien
e st ¢in e angefangenes Eaphon. B hat s auf aflen snen Instrumenten vone-
e ot Clier ot 1 i do e sk s, Ov. Do Evphon et
cue Glsstdhn, weihe nafemacht end i nasven Fngem gesrichen, erden, c B
e oo i enn Fgen an ene logtcke s, D bt Dir o e Foy
vom Klnge icss nsiramenis e iicht cien u,,,,.g,wm.. -
Al impressed, he Iater fled to incorpo-
clasical intrupets clearly socmed to

suffcient. This poses the question what Chladni was plannin to do with his newly
vt ction mstrumine. I  bis opion, what i of o il mising? n ordr to
answer Jass harmonica, the

instrument.

2 Keyboard instruments having a “singing” tone and “pure” timbre

Being possibly the best known an one of the most. important frction intruments, amazingly.
the glass harmonica flourished from it invention by Benjamin Franklin wnil about 1550, 1t

revoling ghss bowls, which s set i moron by » treadle, The istrument’s careuly tuned

o unde by ey othr eontemporery it Cl.m.mu e
Daniel Schubart (1739-91), . ., recommended thatony o ens “heart’s blood
e o b fgerfps b e o o this ety ot mckmetely triment
Fschkin fouud b “oher-wontly” i the nsttoment’s e foncst and Mosot,
Beslomal s Tionies al vt 5 e it
rite the cuplorin its “music of the sphers” e, ite Gindrntages e
pihase cost, nm e e gt and. ssoiaed trme-
Dotation problems a5 el - the ok of 5 Kevhentd hich coud o s ecpion b
st peformanes o b plsiors and oriote 1 he oo o o Adus il
the bowlsof the lnsmaicn were, marove, rrangd oo, confsingly o his almost con-
i erfomer from playing ik psages. Tradiional keyboard istruments
‘however, e

hm«pmm» organs, n
soond uoSulld: “Di gewdiniichen lmﬂmmtnlc clche i st gesrel wrden, hten dic
easmenanit, i o i . d.i. doft man die Tone nicht, so lange sic eigentlich

davers sl mid anaachscnder, glsehicibder, oden abmehmender Sidrke fortdanern asen
Glas harmonicas provided with a keyboard (as described, ., by Karl Leopold Réllig in
1787) were cven more expensive and s frgle s comventionn barnonics s id ot i
acceptance, Friction instruments with vibrating sounding bodics that were not made of glass
Seemmed to be the soution. Evner Frcdrich Chla compieted m 1800 the constructon of his

‘e and ke i we ngrs. I sounds o ane o siroking o g bl il ot fgers, Do
Fanny [his sister Fanny], you should casily be able to imagine the sound of this instrument...” (sec
it Mendelosohn Bortholdy Brise aited by Ruelf v, Pt/ 1984, 5. 1520

> Hillr 1735 1504 vorked s the Govandlas conductor ad cholrmastesoegais o S, Thormas
church in r positions.

o the thid volume of news i anmountion concen

a A
ng i), Leipi, p. 171
“Ordinary instruments played by the use of keys show the imperjection of not s i n g i n g,
Jou oot ke th tones sound as long as eeded, il ncrasing, consand o dcreasing vouco.
Chiladi, 1521, .
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Fig. 1. G ory No. 351

ass harmonica, about 1800, Museum fir Musikinstrumente, Leipzig, Tnven

clavicylinder, a keyboard instrument with vibrating iron rods. The inventor expressed
Tdee cines Clavicyinder is gewioscrmafien dos Entyegengesetste von der Iiee der. Harmonika

' meaving that sounding ghas bodice turied on thei own axis and were rubbed with
fingers in case of the harmonica, while, with the clavicylinder, a non-sounding glass cylinder

otated which caused tuned friction rods to vibrate w

the eylinder surface by me

Yet there is still another decisive difference between the glass harmonica
friction instrumeta, As o resl of the senrh for o sound that s to

a3, velcher son dem Bogen, saswaticoor berihet wad pestrichen wird, lset aufler dem Klang

noch ein, mehr oder weniger vernehmiiches Gerdusch hiren. |....] Konnte man den Hingenden
The idea of a clavieylinder is, in a way, the opposite of that o the harmonic ....” Chladi, 1821,
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Korper in Scluingung setzen, ohne dass der rebende i umittlbar berifrte, so wide man
den Klang rein erhalten.

n simple words, that implies separating the violin bos from the string or the fiuger tips
from the glasses of to prevent
s the metal tubes o iron sods that were esponsible fr the soun being prochced
in contact with e only indivectly - throngh small hstic metal piatelts, wooden

rods (ficton o o the ik, O el prssc ot L sotating <ylinder i Hiction sod
ere st brsting d sbsquently the gnerstd vibations were impartd to the connected
oo rods, with & minimum of mechanical noise. The frietion rods had

tobe wdapied o o the s of sounding rods since they ton affcted the r.“,  generatd. The

. Chladh used

In the publication of his “Beytrige zur praktischen Akustik und zur Lehre vom Instrumenten.
I, enthaltend dic Theorie und Anieitung um Dar des Claviclinders wnd domit serandter
Instrumente™ in 1821, Ernst Friedrich Chladui gave detailed information on the

mode (,n,.mm,.\ and style of paying of bis lavenion. As early s bweaty Sears befors, i
car s i duviyfoda o s s s 0 e ‘audience, without

< g T 1910, G ot o kow i b e Gomoine
B Tt permited b i B e mad th instrunent, among
i, et e eipts Unvert M i Mk mctmte (eniors N
356) wich clearly shows tha b followed Chlad’ insrucions exacty: ¢ Lonhpcuda ton
ds only for
At that time u.« imentor had Just had “the guite immature idea” of is more recent ‘ypo with
separaty ind friction rods “in mind”
“The instrament
rase lleder whits o tscid il ot T i, which mos b b molsnd
e, o e of o i b four atac low the cylinder, t

ettt B cvmecd o e e i e, At o et prvi
on rod m\mr«l\nlely m.,w or in Jow regaters sbove - & flcoversd fiction rod Is brought
to contact indes. Sound genersion thu can be trace bk 0 e prncile of
riction of frely suspended tuned s

The fomos plysici bad ecupied St with the csclatory response of iron rods for
year tained that the nodal points of vibration moved closer when the rod is bent,
Teming i change o pteh. bt hardly of tone colonr. Al the rods n the lavieylnder have
their nds best. Chindoh recommends that thi should be dote ‘o bestn ermitelt cinet

rasbeocks nd ciner Zangs oo der A m Aussiehen der Nigel gebraucht” "
Tlm D‘q\un‘d consisiviey, Ior Die Blegung dar] icht cows in cinem Paribte gor 20 sy s
4 For the material of the sounding rods, iron and brass were especially suitable “oder

“Itis no sceret that the rods ... are ot the sounding bodics proper, but only o means which allows

o draw the sound from the hidden sounding bodics |..... A string or a metal rod. which is immediately
touched or stroked by the bow will produce, besides ils sound,  more or less clearly audible noise. ||
It er o o ot sovnin by L vl withut eng U byt ibin e, hen
ou would get the sound in clean form.” Uthe's Xylharmonicon, und einige
i Nt et 13, Lipt 1509/, . 59539,

verwandte Instrumente, in: Allgern i 1
7 Chiadni, 152 pac
+ Contibutions o prctical seousics and t th scence of nsirument making, which comprises the

ovicfinder and rlatedtnstraments’

thcory and instructions for making the

dic schr unreife Idec....im Kopfe”, bid., p. 121,

et by meane ofa e and o pai of s as ek o crrcing e i .21
int .. " ibid.

1 “The bend must not be too sharp in a
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2. Cleylinders Louis Conone i, e 6105 Shel
Jait pur/Lovis Coneon/A Tuin” Lipis Musum i Musntrament,Inventory o 36 i

m): Case enth 105, it 358, height 965. Coliner length 910, dionetes 67, So
Tods width 11, thicknes s aerening o . g o0 115 P shomae Gy
3 al ca. 445 Hz.

“Clavicylindre/d apres Mr. Chladri,

wenn jemand cinen iberflissigen Luzus treiben wolle, Silber”. 12 Pitch depends on the rods
length and thickness, but not on the
man dessen Linge vermindern, und um ihn ticfer
wegfeilen” 1 Fine tuning is effected by changing the curvature: it was recommended that. the
strument should be tuned in equal temperament.
Chladni compares the sound of the instrument to an organ as the duration of a note can
be made to last s long as desired. He suggests that it would be suitable mainly for singable,

width: “Um also cinen Stab hil
 stimmen, muf man von der Dicke clias

slncrod: iarsecs, bk ot Ko rapld scals pamasos, thoagh It would nover ba Sbie S0 st
of the organ. It was, however, superior to the organ
¢ the pressure applicd to

f ndividual notes could be inereased and decreased by varyi

the keys. Chladni also recommended appropriate organ compositions, primarily the works of
the Darmstadt organist Johann Christian Heinrich Rinck (1770-1846),14 as being suitable for
performance on the clavicylinder.

4 The melodion invented by Dietz

By presenting bis instruments, Chladui not only delighted a large audience, but involuntarily
also stimulated clever imitators to constriict keyboard instruments using similar means of sound
production. Especially the melodion scems to have been known to a wider public as newly

T gr siver if angbody would like to allow himself the nnecessary luzury of using it”, ibid,
9 “For tuning up o rod, its length has to be reduced, and for tuning it down, some of is thickness has
to be removed by filing”, bid., p. 20

 Ibid., p. 124 .
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i rod, C = Cylnder,

resented friction instruments were often compared to the i o the s Inemonica.
T melodion was constructed by Johann, Chrisian D
Darmstadt in 1773 and died in Holland in 1849, Fro e lea
a joiner, and after vocational training, he married mnluuk\d o Emei and Nijmegen
(ollnd): His experiments i the fcld of nstrunent, maki od in the construction
o el 0 e gt uu. mprovemcnts i the e of
machine constructior o Paris in 1813, Here Dietz made a great
it 1o (o semgy dsposts sy o htsons ok ou . g o e o hnep
After the emperor had abdicated, Dietz moved to Brussels and set up a factory for hydraulic
machinery and horse-drawn passenger carriay

Dits b s e, wichbe B . 1805, prseme by o Mr. Bed (also spelled

Ea) ol T " He s repoted o bave sold vl

el and Bollond Llw sme year 7 According to s nevspaper seport,
g Y it
S e Th cost ofsh . et s appseximote (s f o i

“The apptarance of the pstroment 5 sl 0 that of  decate squnre piano. Mownid
o soundioard) there e 65

trument's soun

Brougt o contct it » oo i cylinder ity ~ il Pt 1svnmz!)

The p ity g he el When o ey i ressed

i e o) et on a 4 osered soum st cytiin

with the platelet ac . o tramemiting th resling “Movatione From the cyider

7Bie vmsener Mellr s Isrumeninbova” (* ol mastr of
i i

. 130141 K o101 anmer 1951

“ Cp. article Dietz, 1812, colums cn” (motes) in: Algen
Uil Zetme . Leivic mm/nn ol 26 527, ol L1605/, o 46547

article Diet columns 80
o Sty . iy ek st f rospeity it permancaty hot iy nstruments
. (Asticle “Melodion”,in: Allgemeine Musikalische Zeitung 8, Leipais 180506,

o tis)
.. that it can be bought ot a cost not higher than that of a good pianoforte.”
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Fig. 4. Melodion: Withos
Museun fie Musikinstrum
height 830, Cylindes
03

Shelf mark, Joban it Dits By

hout 1810, Leiprie:
w162 widh

Dimensions (in mm): ©
Metal platelets length 61 thickness
T anilntory ngeh 13515 Pitch chomatic F1 - ci.

rlength 91
1. Sounding tubes diameter 6

. Melodion: Cross section of the mechanics. A = K
o ) B

Key, B = Weights, C = Cylinder, D = Friction
Weight for intonation, F = Sounding tube, G = Wire,

o the soundingtubes. Forfn ting, Ditsprovided overy soundin tube withan aabl

weight, the size of which he adapted to the tube length. The melodion purportedly allowed

in der it vo et Minuten b cinen Vieril odr halten Ton hher oder teer stin-
Tbrigens bravucht es nicht gestimmt zu werden, und kann . viele

Reparsiur gchrancht werden,

Jahre hindurch ohne

bid: 4o be casly tncd up or down by a crolche o minim wilhin a period of ten minutes .. By
the way, it docs not require tuning and can .. be u

4 for many years without any repair
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depends n the sped of rotation e nreass with isher rotatonn clinder
phnsi alar advantage that the cylinder did not have to

lodion prset in Leipi. i o on
diffe

er in working order, however con-
positive assess-
ritn by an onymous author, ons ‘uls Komponis und Kansenner rébmichat
ckannter Mann! rom Amster . duss nicht nur singbare und gebundene
1t - esders it ndne Coends it Db, sondern
it i sl Braosicke Ebha, et s oo s 1 Bletzola)
vt x5 Suen Hoylnacher vd Ginicer Klvirariationery ol sor gons nwerndrt
t¢ Konzerte, sclbst urspriinglch i dic. Violin geschrichenc, . dergl,). Der Ton ist
nert angenehon, undwinddvs s mehn, d o i Grdtionen v (isesin i s 4
betrichtichem Forte sulist. Man ha diesen Ton mit cine verstrkten Harmonika vrgichen:
i nden i cinr Harmonic von Klarincen, Bassttimer (inder Ticfe) nd Fioten (in
he) wenn man sie aus einiger Entfernung hort, am dhniichsten.”* Tn another arti
e horl ahewards, e o shor s redthe ko nd Spesd ot ¢
hiad  very soft ex incommon with the s barmonice bt sepuse it b the fture
that tones did not get blurred, b quickly when cleased. It w
Sy the s actio o o v i ki i T st o e o
oll gt
ere were other listences who gave less positive assessments: “Als ich das Melodion, wohl
won_ Puwld gepil, Bt fand ik, dussdie Besstone vehGlnsomdiny 24 schach waren
 Gerber al mating in his judgement on it in his lexicon: “Beym langsamen
Rormonischen Voriage cincs Ghoral Sherid o weleicht noch die Harmonika s Ercsbony
sqnfier Gefihl. I Vortroge vo geschuinden Stz ad Passogen hingegen hot ¢ tiusehende
Amlihteit it ciner gulen Berlinr Filenar. Der ull nd die Bevegung der Tuste st aber
ungleich en [.... )"

i diesen Instrumenten
m m. il Chludi e sceptical remarks about friction instruments having sounding
e sl b ons . Thee ting wae 100 Mghly dependen o the et of wood
i they e s and ths o snsitve to umidiy and temperature intions. Ty
henn eeded an for fine tuning, which
aclodion was not destined to exist for a longer pc'lwd ot i, m\d the ¢x|)<‘cnumxs of
an Ao ot oot s oo o o nar g ol o ot
e o il Bt e Voveigen i e e wtrmenen di ot S i
nehmen ... "2

1 Tokd man proscortily ko e o composcr ond ot commoisscr”.

. lloe not only singabe and sl pics of music of ol Kinds to b played very
well i cxpecially it o letnt veeerd and i, ot id bravura picces
o i vy nie and o v (o crample e Bfeteold] i o of Hopi r simior

»i Jact,

componed for vikin, and e k) s ton i csremelyplesantand s appics ol he more 10 sncs

i allows all gradations between the softest piano and a forte of considerable volume, This tone has been

et of 3 i hmenier o fiod e b ot sir L by "/.m..u,

basset horns (in the low register) and flutes (in the upper regiser) when heard from some distance.

2 on litnin o the mlion wich s g et o the e e v be oy
Muskalische Zeitung 12, Leipaig 1509/10, columas 469-471.

i e low harmonie. peformance of o chree,d iy surpas cvn the harmonic, egadingthe

ousening of sft cntion, wnm rapid movements and passages are played, however, it strikingly
in « louch and et of keys are sill very dissmilar on 0

weak ..

ity oy r e

% Chladui, 1521, p. 19.

20 Surely this nstrament wil some day oceupy the frt place among keyboard instruments, consid-
", Allgemeine Leipais 1503/06,

columns 526 527,



Nodal Patterns in Physics and Mathematics u

Fig. 6. Terpodion: Johan

4 and Friedrich Buschman about 1825, Shelf mark
“.D.Buschmann in Berlin®, Leipaig: Museun fir Musikinstrumente, Inventory No. 358 Di
i Cae lenth 1300, it
length 276,

72 height 50 Cyider lngth 1025, dimtes 104 Sounding boards
16, thickness § .. 10 Piteh; chromatic F1 -

5 The terpodion

Johann David Buschmann from Friedrichsroda near Gotha, who had occasionally appearcd
‘public as . glass harmonica player began to work on a novel friction instrument in 1805,
thus in the same year when Dietz completed his melodion. He was supported b

loving August, duke of Coburg-Gotha, who also sonorously named the instrument

g song)." After a
tion, the desi

i phas of development and impros
nver lesign of which is based on Chladni's ideas, first. time in public in
5135 I 81D, he ko o preset o e g i Dresde s nly shorty fteron
he succeeded in getting Carl Maria von Weber to write a favourable report on the terpodion
for 8 Droden pevapeper®

2, Bchman pres

Esternal,the terpodion rsembles o square pano, with the case bing
of the clvicylinder and the melodion. A inder, which has to be treated with rosin
efore playing, is made to rotate by pedalling. When keys are pressd, ot or suede-covered
wooden frction rod contact the eylnder. Thets vibrations ate renmmitted vie commecting arms

iade of wood or metal to the wooden sounding boards located below them (73 are present)
where with increasing pitch their length decreases and their height increases. For fine tuning,

larger than that

‘Hundert Jahre Harmoniumbau und anderer Zungeninstrumente, 1810-1910; Notizen aus

dem Buschmann-Archiv von Gustav Adolf Buschmann in Hamburg” (One hundred. ears of makin

armoniums and other reed instruments, 110-1910, Notes from the Busc

Adolf Buschmann in Hombuce) i Zetshrit fi Istromentenbs XXX, Le
Cp. Buschmann, 193

rchive by Gusta
i 1910, pp. 96.997

 Dresdner Abendzeitun, early in September 1817, cited in Busch

n, 1935, p. 10.
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Fig. 7. Terpodions Cross section of the mechanism A = Key, B = Friction rod, C = Cylinder, D
Weights, E = Sounding boards.

Buschmatn attched weights on conpecting srus, which can be adjute I s egtars by
means of serew threads. Volume was controlled by varying key press
o o st b sl of the eldion, the lss .
i e DI Qi T w3 4
zclne Regionen_des. Instruments ol n Tiuschung
ach “Man glaubt cine o oo gzvmuu(e it Har-
Fo

ete. zu hiren
 playing slow piecs, Buch

s chorales and adagios. but stated that fig cr tempo could also be performed
i e Hemmtnder Dehandhung des e e spibren htramenien: 5
It was only after some extended use of instruments that their disadvantages showed up.,

o e condition of wooden sounding rods was mch 100 dependent on the et ama>

5. Repairs were frequently needed, and according to records, many owners urgently asked
the avempor to call o che b etore the tepoqions CtilTunlie npmwl\ on
thse problems: Hols 1 ¥ sich rwar such amnden, <o wiide Sel
und Anquelins nach Versehicdenhet der Nasse wnd rvckoupes o b cir Vorst sy
sgeseet s

3 “The Lonal gty comes o [ tht of e harmonin ... Some o the ntrument's o
mitotc bedin

ranges some wind instruy @ deceptively clever way.”, C:M. von Weber in der
Dredner Abenasin, i
i you can hear o perfectly proctised harmony of several wind instruments, such as flte,
.:lnnn»i Muoan o i Mo Mol Tong 19 Lyt 107 . 0183
of howto treat the Note

e e et i et LP.5.", in: “Vossische Zeitung’, 9 May 1520,
uschmana, 1938, p. 12
34 “Though wod can el be et e put ot o e s o sk and secling up

in humid and dry conditions’
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om 1821, the Buschman family produced their instruments in Beelin. It was there (]
Fllowing s, prodction
inly was not. xactly chenp at
6 caroin in gold”,eventunly became bl o tho pric of  good iancore
n A e g o AL YL
e a0 ek e
who called on the workshor
reportedly there was 2 Lt i ndered  erpoion S Nepormik B
o praised the incrument n 163

6 Summary

e decades between 1800 and 1830, several types of friction instruments, not having
el o it i  eybourd vre devlped. Thte of the (probably the three

most important and most wide-spread types) have been described here. These inventions with
et et s of ool B o) Ak S0 CHIAGAI oty is commnchon.
In summary, an outline of their most important features is given in the follow
=
Cylinder surface. ding body | Mathod ot
Clivicylinder | Glass on e of bending.
Melodion | Tin i tuts— e weights
Terpodion | box wood Wooden boards | Tower regiters:
ok maple) | sutale wigta
iroppoton
Much was reported especally in the noted L journal
Zetang” s sl g e was st

fo them, Why they ly be ured. On the one hand, interest in the
o he S armontcs o s Bt vty doeenncd it s oFthe
ot cenury, On th o o, the tonal quaiy of it istrumens,deplt the praise
be insufficient to ensure their wide-spread use. Play
matic. For a trained pianist, operating the cindet wia
xpense has to be added. With respect to the
Leipaie Musen fie Muatkinstrams arclul re

ate, even after

restora-

truments preserved in t}
7 2 v uoes can sl be played culy on he terpodion aud clnvncvlmdcx Stbjctive

auditory sensations can be described as follows: Making notes jouder

in londness involves. wadlmx " heabod et s ey wonmol oy The o et

o ki oo st i ik o w0 ket

ke (1 il upper re ut lacks their
to wvoid mechanical a0ises caueed by |)N|nll
was achieved in former times only through optimum maintenance.

cems provable that nolee-fes performence
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