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REZUMAT

In prezentul articol ne-am propus un studiu de caz
asupra timbralitatii Cavalului romdnesc in La, un
instrument traditional autentic. Cercetarea a avut ca
obiectiv  prezentarea succintd a caracteristicilor
cavalului, o analiza timbrala si determinarea impartirii
pe registre si subregistre a acestui instrument.

Cuvinte cheie

Caval, caval romanesc, instrumente de suflat din lemn,
timbru, analiza spectografica, registre timbrale.

INTRODUCERE

Cavalul face parte din familia instrumentelor muzicale de
suflat din lemn, fiind practic un fluier mai mare (cu dop),
dar cu mai putine gauri, de obicei in numar de cinci.

O ierarhizare realizatd in functie de constructia, emiterea
sunetului si natura corpului vibrator (Alexandru, 1956)
include cavalul in categoria instrumentelor aerofone de
lemn.

Lungimea sa mai mare face ca pozitionarea orificiilor sa
fie diferitd fata de fluiere (doua orificii in partea de jos si
trei orificii in partea de sus). Tot din cauza lungimii si a
pozitionarii orificiilor, sunetele emise de acest instrument
sunt oarecum limitate, unele sunete din cadrul
ambitusului neputand fi redate, iar altele fiind redate doar
sub forma de semitonuri.

Cavalul este utilizat in muzica populara, dar, datoritd
tendintei de extindere a paletei timbrale de -catre
compozitori, aceste instrumente arhaice Incep sda se
utilizeze si in alte domenii, precum muzica de film, sau
chiar si in muzica simfonica.

CARACTERISTICI

Cavalurile pot sa difere ca si constructie de la tara la tara.

In Romania se intalnesc trei tipuri de cavaluri: cavalul
moldovenesc (cu 6 gauri), cavalul oltenesc (cu 5 gauri) si
cavalul dobrogean (fira dop, asemédnator cu cavalul
bulgaresc).

Acestea pot avea ca sunet fundamental sunetul La, dar
exista si instrumente cu plecare din interiorul intervalului
Sol — Do.

ABSTRACT

The following article presents a case study on the
timbrality of a Romanian caval in A, an authentic
traditional instrument. The research sought to depict the
characteristics of the caval, to perform a timbral analysis
and to determine the division of the registers and sub-
registers of this instrument.

Keywords

Romanian caval, kaval, woodwind instruments, timbre,
spectrographic analysis, timbral registers.

INTRODUCTION

The caval belongs to the family of woodwind musical
instruments, being practically a longer wooden flute
(with a head) and fewer holes, usually five. A hierarchy
based on the construction, sound emission and the nature
of the vibrating body (Alexander, 1956) includes the
caval in the aerophone wind instruments family.

Its longer length conducts to an unusual position of its
holes, which are different from wooden flutes (two holes
at the bottom and three on the top). Also, because of the
unusual length and holes’ positions, its sounds are
somewhat limited, some sounds from the playing range
cannot be played and other sounds are playable only as
halftones.

The caval is used in folk music, but more and more
composers want to include the timbres of the archaic
instruments in other areas such as film music, or even
symphonic music.

FEATURES

The cavals may vary as construction from country to
country. In Romania there are three types of cavals:
cavals from Moldova (with 6 holes), cavals from Oltenia
(with 5 holes) and cavals from Dobrogea (similar with
Bulgarian cavals).

Their fundamental sound may be A, but for some
instruments the lowest sound they can perform may vary
between G and C.
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Figura 1. Caval roménesc in La.

Cavalurile sunt instrumente populare construite de
mesteri artizani (de obicei din doud bucati, dar exista si
cavaluri mai vechi construite dintr-o singurd bucatd) si
din aceasta cauza fiecare instrument este unic in felul sau.

Lemnul din care este construit cavalul influenteaza foarte
mult calitatile sale timbrale. Cel mai apreciat este lemnul
de prun, care genereaza culori timbrale placute, dulci. De
asemenea, lemnul molidului de rezonanta este unul dintre
cele mai bune materiale folosite pentru constructia
instrumentelor de suflat arhaice. Dealtfel, molidul este
declarat de catre mesterii populari si ,,rege neincoronat al
padurilor” (Lacétus, 1981).

STUDIUL DE CAZ

Cercetarea noastra se axeazd pe studiul impartirii pe
registre a unui caval roméanesc care are ca sunet
fundamental sunetul La. Acest caval se foloseste de
obicei pentru interpretarea unor cantece in La minor sau
Si.

Timbrul unui sunet a fost obiect de cercetare stiintifica
inca de la sfarsitul secolului al 19-lea, Von Helmholtz
(1877) fiind printre primii cercetitori care au studiat
muzicalitatea timbrala. Fiind unul dintre parametrii cei
mai importan{i ai unui sunet, existad foarte multe studii
care Incearca sa evidentieze atributele multidimensionale,
multe experimente avand la bazd perceptia (Burgoyne,
McAdams, 2008), iar altele explorand dimensiunea
semantica (Zacharakis, A., Pastiadis, K., Reiss, D., 2014).
Datorita progresului tehnologic si mai ales dezvoltarii
computerizate din ultimii ani, studiile au evoluat in timp,
iar cercetarile actuale asupra timbralitatii au atins un grad
mare de detaliu si acuratete, ceea ce permite inclusiv
crearea de modele (paternuri) de recunoastere automata
de timbruri (Barthet, Hargreaves, Sandler, 2011).

Metodologia pe care am adoptat-o in cazul instrumentului
analizat este asemandtoare cu cea folositd de noi la
analiza spectrald a frecventelor dudukului (Mihaescu,
2013) si a constat din urmatoarele etape tehnice:

- capturarea si imprimarea cu ajutorul microfonului a
fiecarui sunet al instrumentului real, In acest caz, cavalul
romanesc in La;

- digitalizarea acestor sunete, pentru care s-a utilizat
programul Reaper;

- analiza spectograficd a frecventelor fiecarui sunet al
ambitusului instrumentului.

Mentiondm ca in cazul editarii exemplelor muzicale s-a
folosit programul Musescore.

Ambitusul §i sunetele cavalului
Cavalul romanesc in La are un ambitus de doud octave
(din care lipsesc anumite sunete).

4} o
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Figura 2. Ambitusul cavalului in La.

Sunetele care se pot obtine de catre interpreti la acest
instrument sunt redate in figura 3. Mentionam ca, din
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Figure 1. A Romanian caval in 4.

The Romanian cavals are ethnic instruments built by
artisans (usually using two pieces, but there are older
models made from a single piece) and therefore each
instrument is unique in its own way.

The wood used has a significant impact on the quality of
the instrument timbre. The best is the plum wood which
generates pleasant, sweet timbre colors. Also, resonance
spruce is one of the best materials for the construction of
archaic wind instruments. Besides, the spruce is
nicknamed by craftsmen “the uncrowned king of forests”
(Lacatus, 1981).

CASE STUDY

Our research focuses on the study of the register division
of the Romanian caval the fundamental sound of which is
A. This instrument is commonly used to performing folk
songs in A minor or B.

Musical timbre was an object of scientific research since
the late 19th century, Von Helmbholtz (1877) was among
the first researchers who studied musical timbre. As one
of the most important parameters of a sound, there are
many studies that attempt to highlight the
multidimensional attributes, based on perception
experiments (Burgoyne, McAdams, 2008), and others to
explore the semantic dimension (Zacharakis, A.,
Pastiadis, K ., Reiss, D., 2014). Through technological
progress and especially the development of computers in
recent years, the studies have evolved over time. The
current research on timbrality has reached a high degree
of detail and accuracy, which also allows the creation of
patterns for automatic recognition of timbres (Barthet,
Hargreaves, Sandler, 2011).

The methodology we employed is similar to the one that
we used for the spectral analysis of a duduk (Mihéescu,
2013) and consisted of the following technical steps:

- the capturing process and printing of each sound
generated by a real instrument (the Romanian caval in 4);
- the digitization of these sounds, using the Reaper
software;

- the spectrographic analysis of each sound belonging to
the instrument’s playing range;

The MuseScore software was used for editing the musical
examples.

The playing range and the sounds of the caval

The Romanian caval in 4 has a playing range of two
octaves (which lacks certain sounds).

-
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Figure 2. The playing range of Caval in 4.

The sounds that can be obtained by the artists and
performers playing on this instrument are shown in
Figure no. 3. There are other sounds which can be
obtained technically by partial coverage of the holes, but



punct de vedere tehnic, se pot obtine si alte sunete prin
acoperirea partiald a orificiilor, dar, in general, acest
lucru este evitat de catre interpreti. Avand in vedere
subiectivismul acestei tehnici interpretative, in analiza
noastrd am optat doar pentru sunetele de baza,
,,obiective” ale instrumentului analizat.

4] b O S
o O P el

Caval (La) f o o OF
e O © #O <

Figura 3. Sunetele cavalului in La.

Astfel, primele cinci sunete (grave) se obtin sufland mai
slab, iar pentru a obtine o intensitate mai mare se acopera
partial cu buza orificiul de langd dop (vezi figura 4 de
mai jos), existdnd altfel riscul modificarii naltimii
sunetului. Din aceastd cauza, pe aceste sunete apare un
timbru ,,gdjait“, care are un farmec aparte, primitiv.

E

Figura 4. Capul instrumentului.

Primele cinci sunete apartin unei scari minore cu treapta a
IV-a cromatizata ascendent. Grupate in acest fel, ele
individualizeaza registrul grav al instrumentului. Aceste
cinci sunete se vor repeta cu o octavd mai sus, fiind
completate cu sunetele Fa#, Sol si La, care intregesc
partea superioara a unui mod de sorginte minor-melodica,
construit pe sunetul La.

Sunetele dintre notele grave Mi si La nu se pot obtine,
fapt care confera instrumentului individualizarea speciala
a unui ,,ambitus eliptic”.

Ultima octava - utilizatd cel mai mult - se obtine fard a
acoperi cu buza orificiul de langa dop. Partea superioara
a ambitusului necesita o intensificare a presiunii coloanei
de aer. Ultimele patru sunete necesita, la randul lor, un
plus de participare a acestei presiuni. La mijlocul octavei
superioare, sunetul Mi, se poate obtine prin doud tehnici
diferite de presiune, cu realizarea unor efecte timbrale
specifice.

Cavalul are o frumusete timbrala deosebita, usor aspra pe
sunetele grave si dulce in octava acuta.

Ins3, la fel ca in cazul altor instrumente, utilizarea unui
anumit timp al instrumentului poate modifica usor
caracteristicile timbrale (Iversson, Krumhanl, 1993).

Analiza spectrografica

Analiza spectografica tridimensionald a frecventelor
sunetelor care se doresc a fi analizate pune in evidenta
amplitudinile §i, implicit, armonicele acestor sunete, in
functie de frecvente si timpul de redare. De mentionat ca
majoritatea cercetérilor efectuate cu privire la analize
spectografice au folosit reprezentarea bidimensionala
(amplitudine/frecventd) (Iversson, Krumhanl, 1993).

In figura de mai jos este redata o analiza spectrografica a
frecventelor fiecarui sunet al cavalului romanesc in La.
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as a rule, this is avoided by most caval players.
Considering the subjectivity of this performing technique,
we have chosen to analyze only the basic, “objective”
sounds of the caval.
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Figure 3. The sounds of the Caval in A.

The first five low pitched sounds can be obtained by a
weaker blowing, whereas in order to increase the volume
the players partially cover with the lip the orifice by the
head (see Figure 4 below), otherwise there is a risk of
changing the sound pitch. For this reason, the instrument
timbre on these five low pitched sounds has a “wheezy”
color, endowed with a special, primitive charm.

E

Figure 4. The instrument head.

The first five sounds belong to a minor scale with stage
IV ascending chromatically. Grouped in this way they
represent the low register of the instrument. These five
sounds reappear one octave higher, complemented with
the sounds F#, G and A, which complete the upper side of
a mode of minor-melodic origin on 4.

The low pitched sounds between E and A cannot be
obtained on the Romanian caval in 4, which confers the
instrument the special individualization of an “elliptic
ambitus”.

The last and most used octave is obtained without using
the lip to cover the orifice by the head. The upper part of
the playing range requires an increase in the pressure of
the air column. The last four sounds also require more
pressure. In the middle of the higher octave, the £, sound
can be obtained by two different pressure techniques,
resulting in specific timbral effects.

The caval has a uniquely beautiful timbre, slightly rough
on the low pitched sounds and sweet on the higher
octave. However, as with other instruments, playing a
certain beat of the instrument can slightly change the
timbre characteristics (Iversson, Krumhanl, 1993).

Spectrographic analysis

The 3D spectrographic analysis of sound frequencies
highlights their amplitudes (and implicitly their
harmonics) in relationship with frequencies and time
scale. Most researches on the spectrographic analysis
used two-dimensional representations (amplitude /
frequency) (Iversson, Krumhanl, 1993).

The figure below shows a spectrographic analysis of the
entire playing range of a Romanian caval in 4.
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Figura 5. Analiza spectrala a cavalului.

Se pot observa cu usurintd amplitudini destul de
constante (spre deosebire de fluier, unde intensitatile sunt
tot mai scazute spre zona grava a ambitusului) si
armonice care creeaza un timbru mai putin ,,curat® (cu
anumite impuritati) si mai putin bogat armonic decét la
instrumentele de suflat ale unei orchestre simfonice
(instrumente studiate de catre autor in lucrarea sa de
doctorat Echivalenge timbral-informatice ale
instrumentelor  orchestrei  simfonice, in curs de
publicare). Din pacate, culorile timbrale atat de diferite
ale celor doud registre nu au putut fi evidentiate in
aceasta analiza spectrografica a frecventelor.

Asadar, din punct de vedere timbral, se pot percepe doua
registre distincte: registrul inferior, cu timbrul lui
specific ,,gajait* si registrul superior, impartit la randul
lui in doua subregistre (diferentiate prin puterea de
suflare).

Figura de mai jos reda impartirea pe registre a Cavalului
romanesc in La.
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Figura 6. impirtirea pe registre a cavalului.

Cavalul ca instrument virtual

In cazul in care se doreste crearea instrumentului virtual
recomandam alocarea unui esantion pentru fiecare sunet
din ambitusul cavalului, rezultind un numar de 13
esantioane. Singura zona sensibild ar fi cea dintre cele
doua subregistre, unde trebuie ales (si editat) esantionul
potrivit pentru sunetul Mi, care sd confere tranzitia cea
mai lind intre subregistre. Avand in vedere numarul
relativ mic de esantioane, cavalul virtual va necesita
putind memorie RAM.

CONCLUZII

Cavalul roméanesc in La este un instrument popular de
suflat din lemn care poate emite timbruri particularizate,
diferite pe cele doud octave din ambitus. Avand 1n vedere
aceste elemente de timbralitate caracteristice, in studiul
nostru ne-am propus, folosind s§i o reprezentare
spectrografica, o analizd asupra impartirii pe registre a
acestui instrument. Astfel, in cazul cavalului s-au
identificat doua registre, cel de-al doilea avand la randul
lui doua subregistre.

De asemenea, au fost punctate si cateva recomandari
privind crearea unui instrument virtual.
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Figure 5. Spectrographic analysis of the Caval.

We can easily notice quite constant amplitudes (unlike
those of the wooden flutes, where the intensities decrease
towards the low pitched sounds) and harmonics
generating a less “clean” timbre (with certain impurities).
Also, we can notice fewer harmonics than with the wind
instruments of a symphony orchestra (instruments studied
by the author in his doctoral thesis Timbral-informational
equivalences of the symphonic orchestra instruments,
which is soon to be published). Unfortunately, the so
different timbre colors of the two registers could not be
identified in this spectrographic analysis.

In terms of musical timbre, the analyzed caval has two
distinctive registers: the lower register, with its specific
“wheezing” timbre and the upper register, divided into
two sub-registers (differentiated by the power of breath).

The figure below shows the register division of the
Romanian Caval in 4.
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Figure 6. The registers of the Caval in A4.

The caval as a virtual instrument

To create a virtual instrument we recommend the
assigning of a sample for each sound of the caval’s
playing range, which results in a total of 13 samples. The
only sensitive area would be the one between the two
sub-registers, requiring the proper sample for the E,
sound, which would provide the smoothest transition
between the sub-registers. Given the relatively small
number of samples, the virtual caval will require less
RAM memory.

CONCLUSIONS

The Romanian caval in 4 is an ethnic woodwind
instrument with very special timbres and with different
colors on the two octaves of its playing range. Given
these characteristic elements of timbrality, we undertook
in our study, employing a spectrographic representation
as well, an analysis of the division of the registers. In the
case of the Romanian Caval in 4 we identified two
registers, with the second register divided into two sub-
registers.

Also, some advices were highlighted for the creation of a
virtual instrument.



