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Preface

In February 2017, we had the honour of hosting the annual Congress of the Comité
international pour les musées et collections d’instruments et de musique (International
Committee for Museums and Collections of Instruments and Music, cimcim) in Swit-
zerland, under the motto “Presentation, Preservation and Interpretation. The Chaﬂenges
of Musical Instrument Collections in the 21st Century". Numerous museum experts,
scholars, scientists, musicians and other interested parties accepted our invitation to the
lectures, discussions, concerts and museum visits that were organised by cimcIM, the
Hochschule der Kiinste Bern HxB and the Museum fiir Musik Basel in collaboration
with the Schola Cantorum Basiliensis and the Klingende Sammlung Bern, supported by
the Swiss National Science Foundation.®

The fourth day of the Congress constituted the “Fourth International Romantic
Brass Symposium” and was entirely dedicated to presenting a research project of HxB.
This project, entitled “Brass Instruments Between Preventive Conservation and Use in
Historically Informed Performance”,” investigated corrosion inside historical brass in-
struments and possibiiities for their preventive conservation when they are p]ayed either
for research purposes or in historical performance practice projects — this in itself being
one of the prime topics of ctmcIM. Keynote speeches, presentations of the results of the
research project, and case studies from museums and music academies with practical
experience compiemented each other in the best possii)le way. While it was impossibie
to find a single solution to the dilemma as to whether a historical instrument should be
played or removed from performance —adilemma thatisin any case impossibie to solve
conciusively with regard toany specific, individual instrument —a consensus nevertheless
emerged in our discussions that would in practice allow museums both options. On the
basis of these research resu]ts, it should be possible for ctmcim to formulate recommen-
dations for the future use of brass instruments.

The present volume brings together the results of the above-mentioned research
project, supplemented by a selection of the papers from the Congress that focused on
brass instruments. Martin Skamletz introduces the history, deveiopment and design of
the research projects on brass instruments carried out at HKB, which in themselves
represent a turn towards practice-oriented research. Adrian von Steiger outlines the

issues, research, results and consequences of the above-mentioned project on internal

For more information and the programme, see Www.hkb-interpretation.ch/cimcim (all urts in this
text last accessed 27 ]u]y 2022).

For more information on the project, see www.hkb-interpretation.ch/projekte/korrosion.

DOI: 10.26045/kp64-6179-001


http://www.hkb-interpretation.ch/cimcim
http://www.hkb-interpretation.ch/projekte/korrosion
https://doi.org/10.26045/kp64-6179-001

corrosion in brass instruments. The research carried out for this project was by necessity
muitidiscipiinary in nature and is presented here by means of contributions from diffe-
rent disciplines. Martin Ledergerber, Emilie Cornet and Erwin Hildbrand carried out a
preliminary study to investigate the behaviour of moisture inside brass instruments that
are piayed. Bernhard Elsener, Tiziana Lombardo, Federica Cocco, Marzia Fantauzzi,
Marie Woérle and Antonella Rossi used electrochemical measurements to monitor in-
struments that were piayed during an experiment that lasted fourteen months. The
results generated are evaluated in greater depth in the contribution by Federica Cocco,
Marzia Fantauzzi, Bernhard Elsener and Antonella Rossi. David Mannes and Eberhard
Lehmann used neutron imaging to visualise internal corrosion within the framework of
the study; and finaﬂy, Martin Ledergerber used endoscopy to carry out optical measure-
ments and documentation of the progression of corrosion in the aforementioned instru-
ments over the fourteen months in question. The reports on the research project are
rounded off’ by Daniel Allenbach’s essay on Igor Stravinsky’s ballet Le Sacre du Printemps,
which provided the musical background to the project.

Both the keynote papers from the Congress set out fundamental issues: Arnold
Myers emphasises that museums do not just have to conserve objects, but also their
inherent information; and Robert L. Barciay presents the compiex context in which the
conservation, restoration and reproduction of historical instruments are situated. The
latter topic is exempiified by two case studies: Sabine K. Klaus discusses a non-invasive
means of predicting the piaying behaviour of brass instruments without actualiy piaying
them, while Marie Martens presents the research history of the bronze lurs in the Natio-

nal Museum of Denmark, which also included piaying the instruments on a test basis.

The editors would like to thank all the authors for their contributions and the organi-
sations already mentioned above for making possibie both the research project and the

Congress.

Adrian von Steiger
Daniel Allenbach
Martin Skamletz



Martin Skamletz
“Practice-Oriented Research”. Fifteen Years of

Brass Projects at the Hochschule der Kiinste Bern

When the Hochschule der Kiinste Bern ks initiaﬂy embarked on research in the middle
of the first decade of the twenty-first century, no one could have foreseen that research
into historical brass instruments would prove particuiariy successful in the iong term,
nor that this would soon deveiop into a whole series of research projects that would
continue to this day. The brief retrospective that we offer here can oniy provide an interim
snapshot, given that activities in this field remain ongoing. We shall trace the develop-
ment of this project series, explain its results and its accompanying activities, and hope
therehy to provide insights into the specific framework on which it is based and that has

itself influenced the overall conception of the series.

New organisational forms and their legal foundations  Research is a relatively recent
phenomenon at universities of art, and especiaﬂy at universities of music. In Switzerland,
the rise of research at these institutions is eioseiy related to a transformation that took
piace at the turn of the new millennium, when the traditional conservatories were made
departments ofthe newiy established universities of appiied sciences and arts.” The Swiss
music conservatories had previously been devoted mostiy to instrumental and vocal
teaching and had been financed hy the cantons, but the Fachhochschulgesetz (FHSG, “Law
on Universities of Appiied Sciences”) that came into force in 1996 meant that they were
no 1onger to provide exclusively artistic training, but were instead ohiiged to fulfil a

‘fourfold performance mandate’. This meant that they had to engage in “practice-orient-

ed research and deveio]_:n'nent”2 in addition to teaching, further training and services. The

For the history of the Swiss universities ofappiied sciences and arts, see Hans-Kaspar von Matt: Die
Schweizerischen Fachhochschulen: eine Biografie. Geschichte und Geschichten iiber die Bildung eines neuen
Hochschultypus, Bielefeld 2022.

The German original runs “anwendungsorientierte Forschungs- und Entwickiungsarheiten", Fach-
hochschulgesetz FrSG vom 6. Oktober 1995 (Stand am 1. Januar 2013), art. 3, para.3, www.admin.ch/opc/
de/classified-compilation/19950279/201301010000/414.71.pdf (all URLs in this text last accessed 28 July
2022). “Den FH wird somit eine Aufgabe tibertragen, die fiir einige unter ihnen neu ist: die Forschung.”
(“The universities of appiied sciences are thus given a task that is new to some of them: research.”)
Aktion DORE — Kompetenzforderung in anwendungsorientierter Forschung an den kantonalen Fachhochschulen,
Tatigkeitsbericht vom 19. August 1999 bis zum 31. Dezember 2001, Bern 2002, p. 6. The FHsG was replaced
on 1 January 2015 by the “Hochschulférderungs- und -koordinationsgesetz” (1rkG, “Law for the

promotion and coordination of the universities”) of 30 Septemher 2011, which came into force on

DOI: 10.26045/kp64-6179-002
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transformation into tertiary institutions that could meet these requirements, and whose
curricula had to be redesigned according to the Boiogna System, went hand in hand with
the merging of smaller educational institutions into larger units. In Canton Bern, for
example, the conservatories of Biel and Bern and the Swiss Jazz School Bern, which had
hitherto existed independently as vocational coﬂeges, were merged in 1999 to form the
Hochschule fiir Musik und Theater and were separated from their respective general
music schools (i.e. the music schools primarily for those of pre-university age). In 2003,
this Hochschule fiir Musik und Theater was integrated in the newiy created Hochschule
der Kiinste Bern HKB, where it was divided into separate divisions for music and theatre3
As Switzerland’s first integrated university of'the arts, which is itselfa department of'the
Bern University of Appiied Sciences BFH, it also includes divisions for design, art, con-
servation and restoration, literature, and a transdiscipiinary ‘Y Institute’.

Roman Brotbeck was initialiy the Director of the Biel Conservatory, then of the
Hochschule fiir Musik und Theater, and ultimateiy the Head of the Music Division of
HKB. Since heisa musieoiogist, the new task of integrating research into a tertiary music
institution in Bern was taken seriousiy from the outset and never had to take a back seat
thereafter. Already before its integration in HKB, the Hochschule fiir Musik und Theater
set up a forward-iooking “research and development institute for our own practice-
oriented research” that was called the “Freie Akademie”4 Other departments at BFH, such
as the School of Engineering and Computer Science, already had a iong tradition of
appiied research. This helped to facilitate the establishment of an interdepartmental
research culture that to this day continues to search for appropriate forms of interdisci-

piinary collaboration.

Musicians become researchers  Research support infrastructure was subsequentiy set
upatHKBata central site. Ttis independent of the different artistic divisions, and in many
instances its tasks mean that it has more in common with its umbrella institution BFH.
The research competences that were now required were by no means mereiy bought in
from outside, despite most of the teaching staffhaving been kept onfromthe predecessor

institutions. Instead, a serious attempt was undertaken to introduce the staff to their new

1 January 2015 (current status as of 1 January 2020), www.admin.ch/opc/de/classified-compilation/
20070429/202001010000/414.20.pdf.

The study area “Opera” was originally part of the Opera/Theatre Division, but was removed from it
in 2018 and integrated in the Music Division.

“Eine wichtige Neuheit der Hochschule ist unser Forschungs- und Entwickiungsinstitut, die so ge-
nannte ‘Freie Akademie’, wo wir neue Wege im veranstalterischen Bereich und eine ganz eigene,
praxisorientierte Forschung betreiben kénnen”. Hugo Schaller: Auf dem Weg zur Musikhochschule.

[Interview with Roman Brotbeck], in: Freiburger Nachrichten, 12 July 2002, p.3.


http://www.admin.ch/opc/de/classified-compilation/20070429/202001010000/414.20.pdf
http://www.admin.ch/opc/de/classified-compilation/20070429/202001010000/414.20.pdf
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task of conducting research, and to further quaiify them to embark on such activities.
Initial, preparatory research projects emerged when these lecturers were confronted with
their new chaﬂenges. For example, the process of “de-standardising”5 the core Romantic
repertoire ofa conservatory was also important for estabiishing the strategic position and
profﬂe of the Music Division of 1B, and this was undertaken under the banner of
“Interpretation practice in the nineteenth and early twentieth centuries”.® In a sub-
sequent step, greater attention was focused on performance practice on string instru-
ments.” Both these preparatory projects, which were financed by BFH, concluded with
exemplary symposia8 and their results were pub]ished in a series of books that was set
up especiaﬂy for this purpose by HKB (the same series in which the present volume is
being published). A spirit of close cooperation already existed at this early stage with the
Institute of Musicology at the University of Bern — which is a cantonal institution, like
HKB itself — and led a few years later to the founding of a joint doctoral school: the
“Graduate School of the Arts” Gsa, which since 2019 has been known as the doctoral
programme “ Studies in the Arts”, sINTA.® However, the researchers involved in these
early projects were initiaﬂy artistic lecturers or assistants at HKB's Department of Music.

They had not previously been much involved in research, and were supported throughout

Regarding the German term “Entstandardisierung", see Roman Brotbeck: Das Forschungsfeld “In-
terpretationspraxis des 19. Jahrhunderts” an der Hochschule der Kiinste Bern, in: Zwischen schﬁpferi-
scher Individualitit und kiinstlerischer Seﬂ)stverleugnung. Zur musikalischen Auﬂ:l'j,hrungspmxis im 19. Jahr-
hundert, ed. by Claudio Bacciagaluppi, Roman Brotbeck and Anselm Gerhard, Schhengen 2009
(Musikforschung der Hochschule der Kiinste Bern, Vol. 2), pp- 189—200, here P-197- All volumes and
articles in this series are available on open access at WWW.hk]J-interpretation.ch/musikforschung-der-
hkb.

“Interpretationspraxis des 19. und frithen 20. Jahrhunderts”, B¥a project 5004pT.HKB (2005), appli-
cant: Roman Brotbeck, research staff: Claudio Bacciagaluppi, Manuel Birtsch, Hans Peter Blochwitz,
Carsten Eckert, Tomasz Herbut, Andreas Stahl, Www.hkb-interpretation.ch/projekte/interpretations
praxis.

“Auffiihrungspraxis und Instrumentenbau der Saiteninstrumente im 19. und frithen 20. Jahrhun-
dert”, BFH project 6003PT.HKB (2006), applicant: Roman Brotbeck, research staff: Claudio Bacciaga-
luppi, Elena Casoli, Barbara Doll, Carsten Eckert, Www.hkb-interpretation.ch/pro_jekte/aspekte-der-
streicherpraxis-in-der-romantik

“Zwischen schopferischer Individualitit und kiinstlerischer Selbstverleugnung. Zur musikalischen
Aufﬁihrungspraxis im 19. Jahrhundert” (14-16 December 2005), www.hkb-interpretation.ch/interpre
tationspraxis; “Aspekte der Streicherpraxis in der Romantik” (18/19 November 2006), www.hkb-inter
pretation.ch/streicherpraxis.

Zwischen schﬁpferischer Individualitit und kiinstlerischer Selbstuerleugnung; Spielpraxis der Saiteninstrumente
in der Romantik. Bericht des Symposiums in Bern, 18.-19. November 2006, ed. by Claudio Bacciagaluppi,
Roman Brotbeck and Anselm Gerhard, Schliengen 2011 (Musikforschung der Hochschule der Kiinste
Bern, Vol.3).

www.sinta.unibe.ch/index_eng.html.


http://www.hkb-interpretation.ch/musikforschung-der-hkb
http://www.hkb-interpretation.ch/musikforschung-der-hkb
http://www.hkb-interpretation.ch/projekte/interpretationspraxis
http://www.hkb-interpretation.ch/projekte/interpretationspraxis
http://www.hkb-interpretation.ch/projekte/aspekte-der-streicherpraxis-in-der-romantik
http://www.hkb-interpretation.ch/projekte/aspekte-der-streicherpraxis-in-der-romantik
http://www.hkb-interpretation.ch/streicherpraxis
http://www.hkb-interpretation.ch/streicherpraxis
http://www.sinta.unibe.ch/index_eng.html
http://www.hkb-interpretation.ch/interpretationspraxis
http://www.hkb-interpretation.ch/interpretationspraxis
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by HKB's in-house musicologist Claudio Bacciagaluppi. Their number was expanded at

the symposia to include international experts in the fields in question.

Research funding Although the brass players had not yet been involved in these very
first research activities at HKB, it is notable that it was they who, in the 1ong Tun, proved
to be the instrumental lecturers in HKB's Music Department who were the most eager to
experiment and the most adept at research. This was already evident when it became
necessary to seek external, third-party research funding (at first, research funding had
been provided by BFH — it was awarded competitively, to be sure, but nevertheless within
the university of applied sciences itself). Just as it had never been questioned at HKB that
universities of the arts could and should engage in research, so it was also clear from the
start that such research activities would be organised as time-limited projects, and that
the funds necessary to undertake them should be acquired externaﬂy in order to ensure
quality control by funding institutions acting in line with the benchmarks of the inter-
national research community.

Parallel to the new research mandate given to the universities of applied sciences,
Switzerland’s two most important national funding institutions, the Swiss National
Science Foundation sNsF and the Commission for Technology and Innovation cT1,
launched a joint funding programme in 1999 whose specific aim was to build up the
necessary skills in the non-technological disciplines of social work, business, health and
the arts, all of which were situated at the universities of applied sciences and were conse-
quently rather new to research. Its name was DORE (short for “po rEsearch!”).™ The
special feature of this programme was that the university engaging in research projects
was supposed to work together with external implementation partners. The goal of the
first DORE project, initiated by the composer and organist Daniel Glaus while the Hoch-
schule fiir Musik und Theater was still in existence, was to develop a wind-dynamic organ

together with two organ-buﬂding companies.I2 The DoRrRE funding programme had

“Um den Erwerb von Kompetenzen in anwendungsorientierter Forschung an den kantonalen rH zu
unterstiitzen, hat das Parlament und der Bundesrat den Schweizerischen Nationalfonds (sn¥) und die
Kommission fiir Technologie und Innovation (k1) mit einem entsprechenden Mandat betraut. Zur
Erfﬁﬂung dieses Mandates haben die beiden Institutionen die Initiative ‘Do-REsearch! geschaffen”.
Aktion DORE — Kompetenzforderung in anwendungsorientierter Forschung an den kantonalen Fachhochschulen,
Tdtigkeitsbericht 2000-2003, Bern 2004, p.3. Cf. x11 und DoRE: Gute Forschung fmdet starke Forderer,
undated document, www.snf.ch/SiteCollectionDocuments/spe_dor_kti_d.pdf.

“INNOV-ORGAN-UM — Innovationen in der Kunst des Orgelbaus und -spiels”, SNSF DORE project
101162 (2003-2005), applicant: Daniel Glaus, implementation partner: Orgelbau Peter Kraul, Johannes

Rohrig, https://data.snf.ch/grants/grant/ro1162.

13
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meanwhile become the sole responsibﬂity of'the sns¥,B and on a hunt for music lecturers
who might be wiﬂing to take on limited-duration research tasks in addition to their
teaching ioad, the Hochschule found the peop]e it needed among the brass staff. At the
same time, there were instrument builders in Switzerland who were keen to get involved

in just such practice-oriented research projects as ‘implementation partners’.

Historical wind instruments as an object of research and reconstruction  To some extent,
the practice-oriented nature of this research naturally tended to focus on instrument-
buﬂding. What's more, the brass section of the classical orchestra was the group whose
instruments had undergone the greatest structural changes during the nineteenth cen-
tury, and where there was still much to be discovered that had hitherto remained un-
known or forgotten. Starting with this instrument group promised to provide the greatest
possibie benefit in the shortest possﬂ)ie time by estabiishing a new perspective on the
core Romantic repertoire of the traditional conservatory. Above and beyond this, it offer-
ed the prospect of taking the princip]e of historically informed performance practice —
already a sub_ject of international interest for the music of the Baroque and Classical eras
—and extending it into the music of the nineteenth and early twentieth centuries. This
would in turn enable HKB to contribute to the international research discourse.

The choice of topic for HKB's first DORE project on brass instruments fell on repre-
sentatives of their bass register that were in functional terms the precursors of the later
tuba, but had fallen into disuse over the course of the nineteenth century. The main focus
was on the ophicleide. The project was intended to include reconstructing the instrument
itself so that it might be piayed more Wideiy in historicaliy informed orchestras.™ Guy
Michel and Thomas Riiedi, 7rxB’s lecturers for tuba and euphonium, took part as HKB's
own contribution to the project. The actual research that was financed by the project was
initialiy assigned to a HKB graduate, the tuba piayer Daniel Schideli. But he won the
audition for the tuba position in the Bern Symphony Orchestra at the same time that the

“Seit 2004 wird DORE vom sNF allein weitergefithrt”. Do rEsearch (DoRE) — Forderungsinstrument fiir
praxisorientierte Forschung an Fachhochschulen und Pddagogischen Hochschulen, Tiitigkeitsbericht 2004-2000,
Bern 2006, p. 4.

“Rekonstruktion, Nachbau und Spielmethodik der originalen tiefen Blasinstrumente im 19. Jahrhun-
dert am Beispiel von Cimbasso und Ophikleide”, sNs¥ DORE project 112469 (2006-2008), applicant:
Roman Brotbeck, research staff: Roland Froscher, Guy Michel, Thomas Riiedi, Daniel Schideli, im-
plementation partner: Instrumentenbau Konrad Burri, https://data.snf.ch/grants/grant/112469. It was
originally planned to include the cimbasso in the project, but this proved too ambitious for the two
years planned for the project. This was instead postponed and intended for inclusion in a putative

later project that up to now has not been realised.


https://data.snf.ch/grants/grant/112469
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DORE project was approved in 2006, so he had to reduce his research workload from the
very start.

The work quota that had been freed up by Schideli’s reduction in research time was
assigned to the euphoniurn player and HKB assistant Roland Froscher. The resultant
teamwork proved ultimately beneficial to the project and furthermore constituted a
welcome boost to a member of the non—professorial teaching staff. Daniel Schideli
remained in charge of the core task of developing a repiica of the ophicieide together
with the instrument builder Konrad Burri, while Roland Fréscher worked on integrating
the ophicleide as a variant instrument for tuba and euphonium students at HkB. He
himself also embarked on extensive concert activities on the replica instrument. Ulti-
mateiy, the results of such a project ought always to have practical, professional applica—
tions and should also have an impact on the professional training offered by the Music
Division of HKB. Since Roman Brotbeck was both Head of the Music Division and Head
of the Research Area InterpretationIS at HKB, he was able to plan appropriately and
implement the results of the project, also using HKB’s investment budget to purchase the
reconstructed instruments upon their compietion.

While the ophicieide project was still ongoing, HKB’S second DORE project was
already approved. It hegan in summer 2007 and was dedicated to reproducing the keyed
trurnpet.I6 The primary implernentation partner was once more Konrad Burri, though
this project also marked the heginning of uxB’s collaboration with the Egger company
in Basel that continues to this day. This time, Markus Wiirsch, HkB’s own trumpet
iecturer, took on the research part of the project that was financed by the sNsF.

The results of these two DORE projects were presented at the first Romantic Brass
Symposium in Fehruary 2009.”7 Music research at HKB continued to grow, and in late
2010 a further symposiurn day was held to offera 1arger-scale presentation of research at
HKB that coﬂectively took a “look back at the nineteenth century".l8 After this, the discus-

sion speciﬁcaﬂy on the topic of the keyed trumpet —a discussion that continues to this

The Research Area Interpretation was renamed the “Institute Interpretation” in 2019.
“Kiappentrompeten - Rekonstruktion, Spielmethodik und Nachwirkungen derklassischen und friih-
romantischen Solotrompeten”, SNSF DORE project 116291 (2007-2009), applicant: Roman Brotbeck,
research staff: Markus Wiirsch, impiementation partners: Instrumentenbau Konrad Burri, Egger
Blasinstrumentenbau, Orchestergesellschaft Biel, https://data.snf.ch/grants/grant/116291.

“Romantic Brass Symposium [1]” (17-19 February 2009), www.hkb-interpretation.ch/rbs. See Fig. 1 for
the ﬂyer of the first Romantic Brass Symposium, and Fig. 2 for the programmes of the first four.
Symposium “Ein Blick zuriick ins 19. Jahrhundert” (2—4 October 2010), section “Die Klappentrompete

von Anton Weidinger: neue Quellen und Theorien”, www.hkb-interpretation.ch/blick-zurueck.

15
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Berner Fachhochschule Berner Fachhochschule
CRCRCIN Haute école spécialisée bernoise s Haute école spécialisée bernoise
L ® Hochschule der Kiinste Bern L.~ Hochschule der Kiinste Bern
Haute école des arts de Berne Haute école des arts de Berne
B 0 g dor Kansto e Romantic Brass Symposium
Kontakt: claudio,bacclagaluppi@nkb.bih,ch Aktuelle Forschungsprojekte des Forschungsschwerpunkts
Interpretation der Hochschule der Kiinste Bern
Romantic Brass Symposium Mit einem Tagungsbeitrag des Schweizerischen Nationalfonds
Donnerstag, 12. bis Samstag, 14. Februar 2009 7.-10. November 2012
Bern, Papiermiihlestrasse 13a/13d/13h Hochschule der Kiinste Bern, Papiermihlestrasse 13a
Instrumentenausstellung Programm

12.-14.2.2009, Papiermihlestrasse 13h

Egger, Historischer Blasinstrumentenbau, Basel (Sandor Veress-Saal)

Konrad Burri, Zimmerwald (Raum 1189)

Die Instrumentenausstellung bleibt wahrend der ganzen Dauer der Tagung offen
Die genauen Présenzzeiten werden von den Ausstellern selbst organisiert.

Donnerstag, 12. Februar 2009

Papiermi 13a, K il 001

18.00 Uhr  HKB-Forschungsapeéro und Eréffnung der Instrumentenausstellung
Prasentation der DORE-Projekte zu Ophikleide und Klappentrompete
durch Daniel Schadeli, Roland Froseher und Markus Wursch (HKB)

Grosser Konzertsaal, Papiermihlestrasse 13d

20.00 Uhr  Edward H. Tarr (Hochschule fur Musik Karlsruhe)
.Der gottliche Hugo, oder Hugo Tirpe (1859-91), ein zu Unrecht
vergessener Kornettsolist des 19. Jahrhunderts*
{unter freundlicher Mitwirkung von Markus Wiirsch
und Anna De Capitani)

Cor omnitonique Henri Chaussier

Aus: Constant Pierre: La facture instrumentale &

I'Exposition de 1889. Notes d'un musicien sur

les instruments & souffle humain nouveaux et
perfectionnés. Paris, 1890.

SCHWEIZERISCHER NATIONALFONDS

Zuk FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG
Gasiatg ure K | A sl o s » Korssrerug und Restsion | Gonsenvudon i restausmion + Musd | Maskgze + G/ Thaate | O Thilir +
Costodacnss. Lotrrsind | Mk Winen Saae o Y IRE | ARA Y 3 Fohemg | Pachischt '+ elokeg | Fiamatin cerdeus-

Gpar Opera o ThoatorThoatra » Kunst £ Ars vi
1

+ Bicnaracnes

Gostanan, ¥ nataut s

HKB HEAB BUA
Hochschule der Kiinste Bern
Haute école des arts de Berne
Bern University of the Arts

CIMCIM Annual Congress 2017 and
Fourth International Romantic Brass Symposium

Presentation, Preservation and Interpretation

Third International Romantic Brass Symposium Bern The Challenges of Musical Instrument

Adolphe Sax and his Saxhorns Collections in the 21 Century

Wednesday to Saturday, 22-25 February 2017

Basel/B
Tuesday/Wednesday, February 4™ and 5", 2014 sal/pern

Bern University of the Arts, Kammermusiksaal
Papiermiihlestrasse 13a

Programme

L
°

- = =

[ - o — -~

Concert given at Sax's own concert hall in presence of the Emir Abd-el-Kader (1865)
Programme \
'mi Organised by CIMCIM, the Bern University of the Arts and the Museum fir
SCHWEIZERISCHER NATIONALFONDS Musik Basel in collaboration with Schola Cantorum Basiliensis and Klingende
2ZUR FORDERUNG DER WISSENSCHAFTLICHEN FORSCHUNG. M . ’ .
2 Sammlung, Bern, supported by the Swiss National Science Foundation
Berner Fachhochsehule I—I C S y ’ -
TR aute cole spécialisée bernoise www. hkb-interpretation.ch/ cimcim
Bern University of Applied Sciences HISTORIC BRASS SOCIETY

Ficure 2 Thetitle pages of the programmes of the first four Romantic Brass Symposia, 2009-2017
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day —had reacheda point at which we felt able to embark on publishing the contributions
to these symposia.™

The goals of the porE projects  These first two projects — on the ophicleide and the
keyed trumpet — allow us to observe in exemplary form certain aspects that proved

characteristic of both these projects and their successors.

Core repertoire  Our starting point was always a work from music history that was as
well-known as possibie; the aim of each project was to place its interpretation on a new
footing and to bring abouta iong-iasting shift in how itis performed. For the ophicieide,
we chose several important works from the eariy Romantic orchestral repertoire: the
Symphonie fantastique (1830) by Hector Berlioz, and the Overture and incidental music to
Shakespeare’s A Midsummer Night’s Dream (1826-1843) and the oratorio Elijah (1846) by
Felix Mendelssohn. For the keyed trumpet, we decided upon the two most important
trumpet concertos of the Viennese Classical period: those by ]oseph Haydn (1796) and
Johann Nepomuk Hummel (1803). Later projects focused on the Morceau de concert op. 94
by Camille Saint-Saéns (1887), which is renowned among horn players, and Igor Stravins-
ky’s ballet Le Sacre du Printemps (1913). Another project took a close look at the repertoire
of the on-stage band at the Paris Opéra in circa 1860 - though in this case, the main
attraction was the man who directed the ensemble in question: Adoiphe Sax. He was
responsibie not just for deveioping today’s ui)iquitous saxophone, but also the famiiy of
saxhorns that were our prime focus of interest in this particuiar research project. In
retrospect, this seemingly superficial feature of the HKB research projects — focusing on
a concrete musical work — was in fact decisive in demonstrating their relevance and
iegitimacy: both to practical musicians who were hitherto unfamiliar with such research,
to other researchers who were interested in collaborating with us, and - last but not least

—to the peer-reviewers and decision-makers of the research funding institutions.

Origi nal instruments  Before we could repiicate a historical instrument, we had to iden-
tify an appropriate model. What kind of instrument was actua]iy used to piay the work
we had selected ? Which original instrument was best suited in technical terms to being
repiicateci, and which originai was of the necessary quaiity and was sufficientiy well
preserved for our purposes ? What new deveiopments might openupa potential business
field for our impiementation partner, also after the end of the project? What instrument

COl.lld also be used fOI‘ 2 broader repertoire and be piayed by modern musicians as an

Romantic Brass. Ein Blick zuriick ins 19. Jahthundert. Symposium 1, ed. by Claudio Bacciagaluppi and
Martin Skamletz, Schiiengen 2015 (Musikforschung der Hochschule der Kiinste Bern, Vol. 4).

17
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alternative instrument without any problems ? Sometimes there were no open questions
to discuss in this regard, and the instrument to be reconstructed had aiready been iden-
tified before the project began. As a rule, however, it was first necessary to engage in
travel-intensive research to visit international instrument collections. In certain cases,
our search for the one, right instrument remained unsuccessful, which meant that we
had to make the best possible decisions based on various second-best options that were
all equaﬂy valid. For exampie, we simpiy do not know on what kind of “organised trum-
pet” (“organisierte Trompete”) Anton Weidinger played when he gave the first perfor-
mances of the trumpet concertos by Haydn and Hummel, because his own instruments
have not survived.>®

This preparatory search process allowed us to put to an initial test the proposed
collaboration between the instrument builder, the HxB’s artistic expert and the historical
researchers who were also working on the project. The respective interests of the indivi-
dual participants were in some cases very far removed from each other, so a consensus

had to be established among them.

Reconstruction The decisive reasons for situating such research projects at a university
of the arts were Provided by the actual process of deve]oping the replica instrument,
because this could never be reduced to a mere act of ‘copying’ the original. It was in fact
a result of an intensive collaboration between the instrument builders and the practising
musicians. New prototypes were madeat reguiar intervals, tried out in practice, discussed,
discarded or improved, and rebuilt again. The participants worked so intensiveiy together
and with such a high degree of intrinsic motivation that the funds originaﬂy earmarked
in the project budget for items such as travel expenses proved quite inadequate. In
retrospect, we are very grateful that it was thankstoa great deal of extra, private dedication
and investment that these reconstruction projects were nevertheless always able to be
completed by producing a finished instrument. Such replicas can be based on very
different premises, for which the arguments in each case might be complete]y justifiabie.
In the initial projects, there was a kind of consensus among both the instrument builders
and the practicai musicians that their repiicas should ‘improve’ on certain characteristics
of the original, or ‘optimise’ them — such as in matters of intonation, volume and
piayabiiity. In other words, they endeavoured to adapt the instrument to modern cus-
toms, since it was intended for use by today’s musicians - both students and professionals.

Discussions about how close a replica should remain to the originai were later conducted

In this regard, see the various contributions to Romantic Brass. Ein Blick zuriick ins 19. Jahrhundert.

Symposium 1.
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at a symposium?** for a bassoon replica project* that had run in similar fashion to the

brass projects, and whose papers were subsequentiy pubiished.23

Expansion of the repertoire The search for instruments to replicate was accompanied
by research into accompanying documents and a hunt for more works in the instrument’s
repertoire. Besides the standard works that served as the thematic anchor of the project,
we also searched for other pieces and for tutors about how to piay the instrument. In this
field of activity, the collaboration between the musicians and the musicoiogists support-
ing them proved crucial. The most important result of this process probabiy lay in
broadening the horizons of the musicians with regard to the musical demands that had
once been made on the original instrument — demands that had to be met by the replica

they were constructing together with the instrument builders.

Edition  The initial pian was for the participating musicians to use historical textbooks
to write a modern tutor for the replica of the historical instrument. This was never
realised, though historical tutors and other such sources were published in modern
editions. Particuiariy worthy of note are the facsimile edition of Hummel’s Trumpet
Concerto,?4 edited with a commentary by Edward H. Tarr, and the instructional works
for the keyed trumpet that were collected and edited by Adrian von Steiger.25 Itis difficult
to imagine today, but ten years ago, not all sources had been digitised and made available
online, which is why such editions were commendable undertakings at the time. Above
all, however, this schoiariy collaboration on the keyed trumpet project marked Adrian

von Steiger’s introduction to the HKB's research into historical brass instruments. Over

See the symposium “Exakte Kopie oder ‘im Sinne’ historischer Vorbilder - Tendenzen des Nachbaus
von Holzblasinstrumenten” (24-26 February 2012), www.hkb-interpretation.ch/exakte-kopie.

“Le Basson Savary. Studien an Originaiinstrumenten, Nachbau fiir die historisch informierte Auffiih-
rungspraxis, Umsetzung im Konzert, Entwicklung eines Lehrwerks”, sNsF DORE project 129909
(2010-2012), applicant: Martin Skamletz, research staff: Lyndon Watts, Sebastian Werr, Marc Kilchen-
mann, implementation partner: Walter Bassetto Blasinstrumentenbau, https://data.snf.ch/grants/
grant/129909.

Le Basson Savary. Bericht des Symposiums “Exakte Kopie” in Bern 2012, ed. by Sebastian Werr and Lyndon
Watts, Schiiengen 2017 (Musikforschung der Hochschule der Kiinste Bern, Vol.8).

Johann Nepomuk Hummel: Concerto a tromba principale (1803), Faksimile in Farbe, ed. by Adrian von
Steiger; suppiementmy volume with an introduction i)y Edward H. Tarr, Vuarmarens 2012 (HKB
Historic Brass Series, Vol. 4).

Eugeéne Roy: Méthode de trompette sans clef et avec clefs. Faksimile (1824) mit historischer Einfithrung, ed. by
Adrian von Steiger, Vuarmarens 2009 (HKB Historic Brass Series, Vol. 1). For further editions, see

www.hkb-interpretation.ch/pubiikationen.
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the years that followed, he made a signiﬁcant contribution to the further development of
this field.

Integration in university operations  One of the core aims of a university of music is to
offer its students the necessary additional skills in historicaliy informed performance
practice to heip them adapt to a music market that is undergoing fundamental changes.
Right from the start, HKB endeavoured to realise this aim and to ensure that the results
of its research were implemented in the teaching sphere. After the research projects were
compieted, HKB's Music Division purchased the repiica instruments that had been con-
structed in order to piace them at the disposal of its students. To this day, for exampie,
a tuba or euphonium player at kB can choose the ophicleide as an alternative instru-
ment. And HKB's trumpet students reguiariy piay individual pieces on the keyed trumpet

in their final examinations.

Use in professiona| concerts  Also right from the start, Roland Fréscher embarked on
intensive concert activities on our replica ophicieide. Given its repertoire, he was more
often engaged as an ‘extra’ for performances by historicai]y informed orchestras than as
a soloist. The primary goai of Markus Wiirsch, however, was a]ways to be able to play the
solo concertos by Haydn and Hummel on the new keyed trumpet, accompanied by an
orchestra. To this end, a concert was planned with the Orchestergese]ischaﬁ Biel from
the outset of the DoRE project. This also marked the i)eginning of a collaboration that
has continued to the present day (since 2013, the orchestra has been known as the Sinfonie
Orchester Biel Solothurn). The performance of the Haydn Concerto with Markus
Wiirsch as soloist, piaying the keyed trumpet recreated by Konrad Burri, took piace in
June 2010 under the baton of Biel’s then chief conductor Thomas Résner. In the autumn
of that same year, Wiirsch also performed the concerto in Austria and in Bern with the
Baroque orchestra Concerto Stella Matutina, proving that the repiica instrument func-
tioned both with a modern orchestra and with an ensemble devoted to historical perfor-
mance practice — in other words, when tuned to different pitches and with a different

sound balance.

Recordin gs Rounding offsuch productions witha cp recording might seem an obvious
route to take, but funding issues posed an initial probiem. It was just about possii)ie to
fund rehearsals for individual performances, but additional recording sessions would
have required substantial, extra third-party funding. We also had to realise that as a
research institute at a university of the arts, we just did not have the necessary proﬁie or
connections that would have enabled us to fill concert halls with audiences. Meanwhile,

it has become obiigatory to pubiish all research results on Open Access, and the channels
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available for this have been professionalised to such an extent that commercial audio or
video productions are simpiy no ionger pianned. Nevertheiess, a somewhat belated cp
production for the keyed trumpet project was released in 2018, though the Personne]

involved were different from those origina]]y engaged in the research project.26

Symposia Above and beyond creating replicas of instruments and using them in con-
certs, a practice-oriented research project also has to deliver schoiariy results. In order to
create a forum to discuss those results, we continued the practice of inviting as many
Peopie as possibie who were involved in the project to participate in a symposium of
several days where they could present their research ﬁndings and discuss them with
invited international experts. Sucha practice was still unusual for a university of the arts

at that time.

Publications Inadditionto scho]ariy papers, we were also keen to include as many other
symposium contributions as possibie in the resulting volumes of conference papers —
thus also explicitly including the workshop reports of the instrument builders and the
musicians’ reflections on how they engaged with the originai, historical instruments and
on their collaborations with students and instrument builders. Numerous other pubii-
cations in schoiariy journais and other periodicais heiped to disseminate the research
results of each project.

It is thus clear that we had wide-ranging ambitions, even as eariy as our initial
research projects on historical brass instruments. Most of the related activities presented
compieteiy new chaﬂenges for the staff of a university of the arts, which may excuse the
fact that work did not immediateiy proceed with the same speed or sophistication in every
one of the fields involved. In particuiar, the final step of pubiishing the research results
often took us a disproportionateiy iong time.

We should not forget, however, that our project acquisition and irnpiernentation
activities as described above went hand in hand with the deveiopment and permanent
expansion of the infrastructure for research administration at HxB — indeed, this was a
prerequisite for being able to initiate and run the projects in the first piace. When the
present writer assumed the headship of the Research Area Interpretation in the summer
of 2007 (because Roman Brotbeck was concentrating increasingly on his position as head
of the Department of Music), HKB was still far from having a functioning administrative
support system for its researchers. It was not until 2011 that a back office was properly

established and adequateiy staffed with a stable team possessing the necessary expertise.

The Trumpet Concerto by J. N. Hummel can be found on the cp Cherubini in Wien, FraBernardo ¥

1811678 (2018), https://frabernardo.com/portfolio-item /cherubini-in-wien-concerto-stella-matutina/.
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It proceeded to support and manage the research Projects and left sufficient resources to
deveiop the project series on a consistent basis and to engage in iong-term staff deveiop-
ment for the projects, positioning the different projects within HKB and with external
partners, and anticipating deveiopments at the funding institutions that were in a con-

stant state of flux at the time.

New partnerships The next DoRE project was on the Cor Chaussier,?” and at first giance
it looks similar to the first two. In fact, however, it was based on completely different
premises. Oniy one speciﬁc instrument existed that we might replicate, nameiy the sole
specimen of the omnitonic horn developed i)y Henri Chaussier (1854-1914) and built i)y
the Millereau company in the 1880s that is held today by the Brussels Musical Instru-
ments Museum Mim. The Egger workshop in Basel was obiiged to produce “a perfect
copy” of the original — far more ‘perfect’ than had been the case in the previous projects.
This was also in the interest of the hoiding museumn.?8 For once, the impetus for this
project did not come from lecturers at HKB, but from the horn piayer Martin Miirner,
who lived in Bern but was not attached to kB, and in fact worked in the period instru-
ment orchestra Anima Eterna in Belgium. For this, he joined forces with Daniel Allen-
bach, a musico]ogy graduate who had begun horn studies at Bk back in 2007. Daniel
Allenbach accordingiy worked in this DoRrE project in paraiiei with his studies at HKB.
When both his degree course and the project were compieted in 2012, he was given a
permanent position at HKB. Since then, he has become an indispensabie pi]iar of the
Institute’s work, especiaﬂy with regard to pui)iishing the volumes of papers resuiting
from the research projects.

In this case, the collaboration with the HxB Music Department involved one of its
students, not its lecturers. Martin Miirner’s orchestral coﬂeague Ulrich Hitbner was then
engaged for the final concerts on the reconstructed instrument. A performance at the
Kultur-Casino in Bern in November 2012 with the HxB Symphony Orchestraunder guest
conductor Jos van Immerseel was followed by a concert with the Sinfonie Orchester Biel
Solothurn in Aprii 2013 under the baton of ]uiien Masmondet. Each concert featured

Saint-Saéns’s Morceau de concert op. 94, which was written in 1887 for Henri Chaussier and

“Le Cor Chaussier. Dokumentation, Nachbau und Aspekte der solistischen und orchestralen Auffiih-
rungspraxis auf franzésischen Hornern zwischen Natur- und Ventilinstrument in der 2. Hilfte des
19. Jahrhunderts”, sNsF DORE project 124640 (2009-2012), applicant: Martin Skamletz, project ma-
nagement: Daniel Allenbach, Martin Miirner, further researchers: Cyriiie Grenot, Claude Maury,
implementation partner: Blechblas-Instrumentenbau Egger, https://data.snf.ch/grants/grant/r24640.
“The objective of the research [...] was to make a perfect copy of the originai and then to perform the

repertoire on the new instrument”. Communication of Mm1m Brussels, no ionger available online.
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his horn. Ulrich Hiibner had already given a recital with piano accompaniment on our

repiica Cor Chaussier at the M1™ in Brussels in October 2012.29

New funding formats The 2013 concert in Biel both presented the Cor Chaussier as a
solo instrument and equipped the entire brass section of the Sinfonie Orchester Biel
Solothurn with either original French instruments of the nineteenth-century or instru-
ment copies by Egger. This concert signified the conclusion of the porE project and of
our first cTI project that had run in paraliei, and whose goal was to repiicate historical
instruments using historical materials and historical working techniques. This had been
a core desideratum on the part of’ Egger, our impiementation partner.3° Thisnew require-
ment meant that we had to expand our research partnerships to include scientists from
the Swiss Federal Laboratories for Materials Science and Technology Empa and the Paul
Scherrer Institute. We selected them entireiy according to Egger’s requirements. This
was because the difference between cT1 and DorE projects iay in the fact that our impie-
mentation partner now had to provide concrete proof ofhis own funding for the project,
with research funds for the participating research institutions being allocated on a match-
ing basis.

The researchers investigated a predeﬁned group of ﬁfty predominantiy French brass
instruments of the nineteenth century to determine the nature of their brass alioy and to
measure their wall thickness. They also hunted for sources on historical manufacturing
techniques. They identified a typical brass aiioy that differed considerabiy from those
used today, and subsequentiy manufactured it exciusiveiy for use by Egger. This was a
demanding process, not least because the mechanical properties of the a]loy made com-
pietely different demands during processing 3 However, the process was overall success-

ful, and to this day Egger is still i)uiiding historical instruments on request using “mMcM

Www.hkb-interpretation.ch/cor-chaussier-bruessel. See Figure 3 forselected publicity material related
to the projects, symposia, concerts and pui)iications.

“Research on the Brass-Instruments of the 19th Century: Historic Alloys and Working Techniques
in the Historicaﬂy Informed Production of Musical Instruments”, cTI project 10903.1 PFES-ES
(2010-2012), applicant: Martin Skamletz, research partners: Swiss Federal Laboratories for Materials
Science and Technology (Empa), Paul Scherrer Institute (ps1), project management: Adrian von Stei-
ger, research staff: Hans J. Leber (es1), Eberhard Lehmann and David Mannes (es1), Marianne Senn
and Martin Tuchschmid (Empa), implementation partners: Blechblas-Instrumentenbau Egger, Sin-
fonie Orchester Biel Solothurn, www.aramis.admin.ch/Grunddaten/?ProjectID=27505.

See Adrian von Steiger/Marianne Senn/Martin Tuchschmid/Hans J. Leber/Eberhard Lehmann/David
Mannes: Can We Look over the Shoulders of Historical Brasswind Instrument Makers? — Aspects of

the Materiality of Nineteenth-century Brass Instruments in France, in: Historic Brass Society Journal

25 (2013), pp. 21-38.
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— French sheet metal of the 1gth century”3* The results of the DORE project on the Cor
Chaussier and of the cT1 project on historical manufacturing technologies were both
presented in late 2012 at the second Romantic Brass Symposium33 and were pub]ished
together afterwards34

This search for new funding opportunities for our research into brass instruments
was also necessary because the snsF had already gained the impression in 2011 that there
was no ionger any need for speciai “start-up funding for [...] artistic research at univer-
sities of arts and applied sciences”. This is why it “integrated the funding for practice-
oriented research at universities of arts, appiied sciences and pedagogy in its generai
project funding, and phased out DORE” 35 Projects to be organised with impiementation
partners would thus have to be financed in future via the cT1. When the universities of
the arts wanted to apply for sNsF funding for basic research, they would now be required
to compete with the traditional universities in the normal funding process, and would
have to label their funding applications “practice-oriented”.

The next DORE project on brass instruments was thus also the last. When it began
in 2011, it was HKB's first research project that did not focus on a singie historical instru-
ment, but on an entire famiiy of instruments, nameiy the saxhorns. Their inventor,
Adoiphe Sax (1814-1894), was the director of the stage band at the Paris Opera, and his
activities there meant that his saxhorns piayed aroleina truiy core repertoire in the
second half of the nineteenth century.36 Another aspect of this project that was new was

that it no longer focused on repiicating historical instruments, but rather on piaying the

“On request, we manufacture the instrument from McM material, a speciai aiioy similar to that found
in French romantic brass instruments.” https://eggerinstruments.ch/en/historic/trumpets/trumpets-
for-classical-romantic/.

“Romantic Brass Symposium [2]” (7-1o November 2012), www.hkb-interpretation.ch/rbz.

Romantic Brass. Franzosische Hornpraxis und historisch informierter Blechblasinstrumentenbau. Symposium 2,
ed. by Daniel Allenbach, Adrian von Steiger and Martin Skamletz, Schliengen 2016 (Musikforschung
der Hochschule der Kiinste Bern, Vol. 6).

“Als Starthilfe fiir die sozialwissenschaftliche und kiinstlerische Forschung an Fachhochschulen (rs)
und Padagogischen Hochschulen (pm) hat der snr gemeinsam mit der k11 im Jahr 2000 das Pro-
gramm DORE (pO-REsearch) lanciert. [...] Der sN¥ sieht fiir die kommenden Jahre eine breitere Fér-
derung der anwendungsorientierten Grundiagenforschung vor, die auch die Forderungsbereiche von
DORE betrifft. Daher hat er 2011 die Forderung der praxisorientierten Forschung an FH und PH in die
aiigemeine Proj ektforderung integriert und DorE auslaufen lassen”. [Anon.]: DORE - ein erfoigreiches
Ft’)rderungsprogramm geht zu Ende, in: sNF Jahresbericht 2011, Bern 2012, www.snfch/SiteCo]iection
Documents/inb_jb_rz_d.pdf; p.18.

“‘Agilité, homogénéité et beauté’ — Das Saxhorn in Oper und Militirmusik”, sNsF DORE project 136957
(2011-2014), applicant: Martin Skamletz, project management: Adrian von Steiger, research staff:
Martin Miirner, Krisztidn Kovits, Reimar Walthert; implementation partner: Swiss Army Band,

https://data.snf.ch/grants/grant/136957.

25


http://www.hkb-interpretation.ch/rb2
https://eggerinstruments.ch/en/historic/trumpets/trumpets-for-classical-romantic/
https://eggerinstruments.ch/en/historic/trumpets/trumpets-for-classical-romantic/
http://www.snf.ch/SiteCollectionDocuments/inb_jb_11_d.pdf
http://www.snf.ch/SiteCollectionDocuments/inb_jb_11_d.pdf
https://data.snf.ch/grants/grant/136957

37

38

39

40

26 MARTIN SKAMLETZ

original saxhorns themselves. The many different sizes of saxhorn that were needed —
from contrabass to soprano — meant that the energy and expense could not be _justified
that replicating them would have entailed. Moreover, sufficient original instruments
existed in the necessary quaiity for our purposes, and there is even still a market for them.
We were able to draw on the Burri Collection in Bern and on other private collections,
especiaﬂy in France, to assemble the required number of instruments. We also made
several individual purchases. Our choice of ensemble to piay in the final concerts fell on
the Swiss Army Band under the direction of Colonel Philipp Wagner. Its musicians were
coached by experts in playing historical instruments, namely Martin Miirner, Krisztian
Kovits, Reimar Walthert and Koen Plaetinck. The results of the project were presented
at the third Romantic Brass Symposium, which was organised in collaboration with the
Historic Brass Society,3 and published in the associated book series38 The Swiss Army
Band was also invited to piay at the opening of the exhibition ceiebrating Adoiphe Sax’s

200th birthday at the Musical Instruments Museum M1 in Brussels.39

New subject areas The decisive insight provided by this saxhorn project was the need
to apply aspects of conservation and restoration to those historical instruments that are
in practical use today. To this end, the first sNsF project outside DORE was carried out,
using an interdisciplinary funding format that no longer exists in that form*° (it also
overiapped chronoiogicaﬂy with the saxhorn project). We were able to win the Collection
Centre of the Swiss National Museum as our partner for the conservation aspects of the
project. After iong-terrn trials on the process of corrosion in instruments that are piayed,

the Centre deveioped a procedure for drying them after use.4* The original aim of the

“Third International Romantic Brass Symposium: Adolphe Sax and his Saxhorns” (45 February 2014),
Www.hkb-interpretation.ch/rb3.

Das Saxhorn. Adolphe Sax’ Blechblasinstrumente im Kontext seiner Zeit. Romantic Brass Symposium 3, ed. by
Adrian von Steiger, Daniel Allenbach and Martin Skamletz, Schiiengen 2020 (Musikforschung der
Hochschule der Kiinste Bern, Vol. 13).

There were further Saxhorn Concerts in Switzerland and Brussels in February 2014, www.hkb-inter
pretation.ch/saxhorn-konzert.

“Brass instruments of the Igth and early 20th centuries between iong-term conservation and use in
historically informed performance practice”, SN CORE project 146330 (2013-2017), applicant: Martin
Skamletz, research partners: Marie Worle (Coilection Centre, Swiss National Museum), Eberhard
Lehmann (Paul Scherrer Institut), Bernhard Elsener (eTH Zurich), project management: Adrian von
Steiger, research staff: Daniel Allenbach, Marion Alter, Emilie Cornet, Florian Kergourlay, Martin
Ledergerber, Tiziana Lombardo, David Mannes, Martin Miirner, https://data.snf.ch/grants/grant/
146330.

See Adrian von Steiger/Daniel Allenbach/Martin Ledergerber/Bernhard Elsener/David Mannes/
Federica Cocco/Marzia Fantauzzi/Antonella Rossi/Martin Skamletz/Martin Miirner/Marie Woérle/

Emilie Cornet/Eberhard Lehmann: New Insights into the Conservation of Brass Instruments. Brass


http://www.hkb-interpretation.ch/rb3
http://www.hkb-interpretation.ch/saxhorn-konzert
http://www.hkb-interpretation.ch/saxhorn-konzert
https://data.snf.ch/grants/grant/146330
https://data.snf.ch/grants/grant/146330
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project was to reconstruct the brass section of the orchestra that had played in the Théatre
des Charnps-]::iysées in Paris in 1913, in order to use those instruments in a concert to
commemorate the rooth anniversary of the world premiere of Stravinsky’s Le Sacre du
Pr'mtemps. While we were able to commemorate the 200th hirthday of Adoiphe Saxin 2014
as described above, our plans to commemorate Stravinsky in 2013 did not come to frui-
tion. We made several unsuccessful attempts to enter into a cooperation with an orche-
stra. It was not until 2017 that an ensemble of HxB students was able to give a concert
with the instruments, though it constituted only excerpts from Le Sacre for brass alone.
This concert took place at the fourth Romantic Brass Symposium, which was organised
jointiy with the Museum fiir Musik Basel and the Schola Cantorum Basiliensis, and also
featured the 2017 Annual Congress of the International Committee of Museums and

Collections of Instruments and Music ciMcim.4?

A new generation of lecturers  While our funding formats have been in a constant state
of flux, requiring us to develop new strategies for the acquisition of third-party funding
on a constant basis, an almost compiete generational Change has also taken piace within
the teaching body of the Hk®’s Music Division since the beginning of our research
activities fifteen years ago. New lecturers have brought new ideas and new needs — and in
some cases, they piay instruments that have not previousiy been represented in our
research projects.

The trombonist Ian Bousfield acted as an expert in the context of a further cT1
project. Egger wanted to deveiop a trombone that would be suitable for the symphonic
repertoire of the second half of the nineteenth century, and to this end we initiated a
project that covered the whole spectrum of research activities as described above. We had
to find suitable models in museums and private collections, try them out, measure them
(both their external dimensions and the composition of their aﬂoy and other aspects),

and then replicate them with repeated feedback from Ian Bousfield.8 The rep]ica instru-

Instruments Between Preventive Conservation and Use in Historicaﬂy Informed Performance, in:
Historic Brass Society Journal 30 (2018), pp. 85-101.

“cimcim Annual Congress 2017 and Fourth International Romantic Brass Symposium: Presentation,
Preservation and Interpretation. The Chaﬂenges of Musical Instrument Collections in the 215t Cen-
tury” (22-25 February 2017), www.hkb-interpretation.ch/cimcim. The present volume is based on pa-
pers held at that symposium.

“The Sound of Brass. The materiality, acoustics and history of brass instruments as exemplified by
the trombone”, cT1 project 17974.1 PFES-ES (2015-2018), applicant: Martin Skamletz, project manage-
ment: Adrian von Steiger, research partner: Armin Zemp (Empa Materials Science and Technology),
research staff: Tan Bousfield, Martin Tuchschmid, impiementation partner: Blechblas-Instrumenten-

bau Egger, Sinfonie Orchester Biel Solothurn, www.aramis.admin.ch/Grunddaten/?ProjectID=37465.
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ment was subjected to public appraisal in November 2018 - in line with the practice
established since the beginning of our series of projects — in a concert* at the fifth
Romantic Brass Symposium.45 Tan Bousfield played the Concertino by Ferdinand David,
accompanied by the Sinfonie Orchester Biel Solothurn conducted by Kaspar Zehnder.
Since the beginning of the project series, HKB students had also steadﬂy become more
involved. The kB trombone class attended a full, intensive week on research into brass
instruments at the time of the symposium, and they joined their professor in the final

orchestral chorale of the David Concertino (see the music example below).

Allegro maestoso
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Music exampLE Ferdinand David: Concertino for trombone and orchestra Op. 4, bars 340-343:
solo part with the first entrance of the trombone chorale towards the end of the work (reduced

scoring, extracted here from the printed parts, Leipzig: Kistner, circa 1838)

What was new about this project was how it investigated aspects of instrumental sound
using empiricai methods, in collaboration with a research unit of the Swiss Federal
Laboratories for Materials Science and Technoiogy Empa under the direction of Armin
Zemp (this was also what prompted the name of the project, nameiy “The Sound of
Brass”, which otherwise might seem at first somewhat unprepossessing). This meant that
even hitherto sacred cows were subjected to anaiysis, such as the shibboleth that the
material of a brass instrument allegedly has a negligeable influence on its acoustic pro-
perties.46

There is another new thematic area in our research on brass instruments that has

thus far been explored in a preparatory project funded by BFH itself, but which has not

Www.hkb-interpretation.ch/tromboniade.

“The Sound of Brass. Fifth International Romantic Brass Symposium” (20-22 November 2018),
Www.hkb-interpretation.ch/romanticbrassg,. Proceedings in preparation.

Armin Zemp/Gwenael Hannema/Bart Van Damme/Adrian von Steiger/Martin Skamletz/Rainer

Egger: Determination of Vibro-Acoustic Properties of Brass Instruments, in: Historic Brass Society

Journal 31 (2019), pp. 77-91.


http://www.hkb-interpretation.ch/tromboniade
http://www.hkb-interpretation.ch/romanticbrass5
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yet resulted in any 1arge research project funded by an outside body, namely the relation-
ship between the human body and the instrument, piayer ergonomics and - ultimately
— human health. This field was the subject ofa study by HKB in collaboration with the
BFH School of Health Professions.4’

This ergonomics project extended our research activities to encompass an instru-
ment that we had not Previously studied. A new tuba lecturer at HxB, Rex Martin, brought
to bear his decades of experience as a piayer and made himself available as a test sub_ject

for the development of posture exercises.

A dialogue with a broader public In the years 20182020, we took the opportunity to
presenta generai audience with the results of the whole project series as described above,

using an SNSF AGORA grant (see Table).43

20062008 DORE Ophicleide
20072009 DORE Keyed trumpet
20092012 DORE Cor Chaussier
2010—2012 CTT Historicaﬂy Informed Instrument Production
2010—2012 OPET Burri Instrument Collection
20112014 DORE Saxhorn
2013-2017 CORE Corrosion
20152018 CTI Trombone
2018-2020 AGORA Fresh Wind

2019 BFH Tuba Ergonomics

TAaBLE Synopsis of the HKB series of research projects on brass instruments

To this end, we developed awebsite and an interactive touring exhibition that has already
been shown in Bern in the “Kiingendes Museum”, on the premises of KB, in the Music
Instrument Museum in Willisau and in the Trumpet Museum Bad Séickingen.49 This
presentation of the entire development of our research thus far into wind instruments,
including the wind dynamic organ, the Savarybassoon and the cLex double bass clarinet,

is closely connected to a project that has been running in parallel for many years: the

“Tuba Ergonomie”, BFH project 1964PT_HKB (2019), applicant: Adrian von Steiger, research staff: Rex
Martin, Lorenz Rad]inger and team BFH School of Health Professions, Www.hkb-interpretation.ch/
projekte/tuba-ergonomie.

“Fresh Wind — Communicating research on musical instruments”, SNF AGORA grant 178522 (2018-
2020), applicant: Martin Skamletz, project management: Adrian von Steiger, staff: Daniel Allenbach,
Jimmy Schmid, https://data.snf.ch/grants/grant/1;8522.

See www.fresh-wind.ch/en/, www.hkb-interpretation.ch/projekte/fresh-wind.
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acquisition of the instrument collection of the Bernese instrument maker and dealer Karl
Burri (1921-2003) and its preservation as a whole by setting up a foundation with the
participation of HKB.

From the very beginning of our research, instruments from the Burri Collection had
been a starting point for individual projects. We also worked together with Karl Burri’s
son Konrad, an instrument builder, as an implementation partner in DORE projects. We
began the systematic cataioguing of the Burri Collection in 2010, financed initiaﬂy by
funds from the then Federal Office for Professional Education and Technoiogy OPET
that were intended to foster the development of research at arts departments of the
universities of the applied sciences (0PET is today part of the State Secretariat for Educa-
tion, Research and Innovation serr). When Burri’s heirs decided to part with his Collec-
tion, we heiped to create the iegal and financial structure necessary to set up the afore-
mentioned foundation in 2014. This culminated in 2017 in the opening ofthe “Kiingende
Sammlung” (literally the “Sounding Collection”) in the heart of the city of Bern. The

”

“Collection” was renamed the “Klingendes Museum” (“Sounding Museum”) in 2019. In
2021, the Basel collector Ulrich Halder died unexpectedly; his flute collection was sub-
sequently also deposited in the Klingendes Museum that same year.

The central ﬁgure in setting this up successfuﬂy was Adrian von Steiger. He was in
fact responsﬂ)ie for the conception of all the above-mentioned projects and was the
project manager in charge of their implementation. It was largely thanks to him that
the Kiingendes Museum was created, and he was also appointed its first director. From
the schoiariy appraisal and cataloguing of the collection in his doctoral thesis’° to the
smallest practical questions, he gave complete commitment to his appointed task. Ex-
panding our research interests to encompass the conservation of historical instruments
in use today, iinking up with the International Committee for Museums and Collections
of Instruments and Music (crmcim), and hosting the cimcim congress in 2017 — all this
was relevant and topical preciseiy because a museum was being set up in Bern at that
same time, one whose prime concern was to make its hoidings accessible for practical
use by musicians as far as would be possibie and justiﬁable. These issues have since
become a topic of everyday concern and discussion in the Music Division of HxB. The
number of interested students and lecturers has been increasing steadﬂy, along with the
number of teaching and performance projects using historical instruments.

To close, we shall turn away from these concrete issues of impiementing ourresearch
results and consider once again the general framework of our research, which remains
in a constant state of evolution, as we have elucidated above. For exampie, it is clear that

CT1 projects of the kind described here are moving increasingiy out of our reach. This is

Adrian von Steiger: Die Instrumentensammlung Burri. Hintergriinde und Herausforderungen, Bern 2013.
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because the transition of the erstwhile Commission for Technology and Innovation into
the Swiss Innovation Agency Innosuisse has meant it is giving more emphasis to the
economic impact of projects than to their artistic or scho]arly relevance.

Cultural production has a]ways been subject toa dynamic, unstable environment. By
contrast, the world of research and research funding has traditionaﬂy appeared to be very
stable, as it essentially used to be limited to the traditional universities, excluding the
pedagogical universities, conservatories, academies and engineering coiieges.

The Swiss Higher Education Act, which was drafted in the 199os, initiated a funda-
mental shift. Not only did the newly established tertiary institutions have to embark on
structural and staff deveiopment and open up entireiy new fields of research — one oniy
has to think of ‘artistic research’, which has since become a broad topic of international
discussion — but the funding agencies also had to react to the new requirements and have
in turn been subject to a constant process of internal change. This has obiiged them, for
example, to follow international criteria — such as the paradigm shift towards open-access
pubiication, which has now 1argeiy been impiemented.

This long-term process of negotiation within a complex network of stakeholders is
probably a specifically Swiss feature of the research scene — and one to which we hope to

continue Inaking a contribution with our own research projects.
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Adrian von Steiger
The Preservation of Historical Brass Instruments.

Developing Guidelines for Their Preventive Conservation

“[Wlhen one looks beyond the simplistic ‘us and them’ of museum conservation
versus practicaﬂy the rest of the world, a whole new picture emerges. Dissecting
the rationales that underlie and drive the actions results in conclusions of a very

diﬂerent comple)cion."I

Brass instruments have a reiatively short lifespan, mainly due to corrosion, and so wear
out and have to be replaced after several decades (or even after several years). In con-
sequence, it is mostly impermissible to play historical brass instruments belonging to
collections or museums. As part of our cultural heritage, these instruments have to be
preserved in the best possﬂ)le way. But by playing them, we can gain more information
on the instruments and on their historical and musical background. This information
itself enriches our cultural heritage, it can help us to understand other aspects of histo-
ricaﬂy informed perforrnance practice, and might also heip us to produce repiicas. Thus,
the fundamental dilemma ‘to play versus to display’ of historical instruments emerges
(see below).

So, if we nevertheless decide to piay historical brass instruments — for whatever rea-
son — then we should do our best to protect them. Wearing gloves is a well-established
means of protecting the outer surface, but there have been oniy rare discussions about
how to protect the interior of the instrument. This system of tunnels, that can be up to
over ten metres in ]ength (tuba), with a number of| crossings and sections that are normaﬂy
closed (the valve tubes), is sort of a black box to conservators. This situation is unique, as
research has been conducted on all the other musical instruments, some of which are
much more chaﬂenging than brass instruments (for example keyboard and woodwind
instruments).>

We evidentiy need to conduct research in order to acquire greater knowledge of
the interior surface of brass instruments, and so that we might better protect our cul-
tural heritage. Before a museum or collection decides whether to allow someone to play
a historical brass instrument, we simply ought to know the impact that piaying it can

have.

Robert Barclay: The Preservation and Use oinstoric Musical Instruments, London 2004, P- XL
e.g. Ilona Stein: Blasfeuchte in Holzblasinstrumenten, in: Studien zur Erhaltung von Musikinstrumenten.
1: Holzblasinstrumente, Firnisse, ed. by Friedemann Heliwig, Munich 2004 (Kélner Beitrige zur Restau-

rierung und Konservierung von Kunst- und Kulturgut, Vol. 16), Pp- 9-121).

DOL: 10.26045/kp64-6179-003
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— How do brass instruments corrode on the inside?

—  What are the phenomena of interior corrosion? And how do they affect the instru-
ment?

- Can we protect the inside of brass instruments ?

—  Are there concepts for preventive conservation of the inside of brass instruments,

and if'so, can they be optimised?

These questions were among those that Provided the motivation for our research project.
Tt was conducted by four ieading Swiss research institutions, and its full name is “Brass
instruments of the 19th and early 20th centuries between iong-term conservation and use
in historicaﬂy informed performance practice”.3 Our aim was to better understand cor-
rosion phenomena on brass and its appiication to musical instruments in generai, and
to deveiop concepts for preventive conservation when piaying historical brass instru-
ments in pa_rticular. Our work and our results are presented in detail in this book as well

asin specialised journais.4

To play versus to display  This short formula refers to the basic dilemma of all historical
instruments (and in fact, of all functional historical ohjects). Ifwe play them continuously,
or if we take them out of museums and piay them again aftera non-piaying period, then
there will be wear and tear, their movable parts will wear out and have to be replaced, and
they risk heing damaged or lost. Wind instruments suffer the most, as the moisture in
the breath blown through them affects the wood and corrodes the brass. This is the reason
for the relativeiy short lifetime of wind instruments. So it is understandable that muse-
ums and collections either do not allow anyone to piay their wind instruments, or at least
minimise their playing time (though in fact minimal playing results in questionable
i_nsights due to the short experience time, while the risk due to humidity is almost the

same as if one were to play the instrument for a longer period).

See www.hkh-interpretation.ch/proj ekte/korrosion (all links in this article last consulted 28 ]uiy 2022).
This project was funded hy the Swiss National Science Foundation, interdiscipiinary department
CoRe.

Articles giving an overview of the project and its results have been puhiished in the mBs Journal and
in Glareana: Adrian von Steiger/Daniel Allenbach/Martin Ledergerber/Bernhard Elsener/David Man-
nes/Tiziana Lombardo/Federica Cocco/Marzia Fantauzzi/Antonella Rossi/Martin Skamletz/Martin
Miirner/Marie Wérle/Emilie Cornet/Eberhard Lehmann: New Insights into the Conservation of
Brass Instruments: Brass Instruments Between Preventive Conservation and Use in Historicaliy In-
formed Performance, in: Historic Brass Society Journal 30 (2018), pp.8s5-101, https://doi.org/10.2153/
0120180077005; Adrian von Steiger/Daniel Allenbach/Bernhard Elsener/Martin Ledergerber/Tiziana
Lombardi/David Mannes/Martin Miirner/Martin Skamletz/Marie Wérle: To play versus to display.
Historische Blasinstrumente aus Messing im Spannungsfeid zwischen Konservierung und Nutzung,

in: Glareana 64/2 (2015), pp. 4-18 (in German).
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If we do not play historical instruments, however, they are reduced to just one facet of
their identity: they are mere ob_jects, a testimony of craitsmanship. We could investigate
them by conducting metrical measurements, tomography and material analyses, and we
could determine their manufacturing techniques. But they would lose another aspect of
their identity, namely their purpose as a tool for sounds, for music. If we play them on a
regular basis, however, sooner or later we will lose their material identity.

Concerts on period instruments have been successful for many years, and the eariy
music scene is growing (regardless of whether one considers this movement to be inno-
vative and modern, or authentic and historicalS). In consequence, there has been a grow-
ing demand over recent decades to be allowed to piay historical instruments, and the
conservational aspect has become more acute than is the case for other object types in
collections and museums. Furthermore, historicaﬂy informed performance practice is
today focussing more and more on the music of the nineteenth and twentieth centuries,
SO specialised musicians are demanding to be able to play period instruments from that
time too. Their aim may be research, to gain experience, or to acquire the knowledge
necessary to be able to build replicas. But often, these instruments are also hunted out
so that they may be played ‘normaﬂy’ in projects or orchestras for the music of certain
periods and/or regions. And as wind instruments of that time vary greatly according to
their period and region of construction, it is neither worthwhile to instrument builders
to produce replicas of all of them, nor would these be affordable to musicians or orches-
tras. So, many musicians prefer to piay on originais. This situation today has oniy further
intensified the dilemma of how to conserve our cultural heritage.

These facts should be well known to all those involved - to museums, conservators,

w“w

researchers, musicians and conductors. But still we note the antagonism “‘us and them’

of museum conservation versus practicaﬂy the rest of the world” (see the initial quote).
This dilemma is by its nature impossible to solve for a single instrument, though solu-

tions have been proposed for the entirety of our musical heritage.6 Aspects such as rarity,

These contradictions were discussed in the so-called ‘authenticity debate’ during the pioneering phase
of the ear]y music movement. See e.g. Richard Taruskin: “The Authenticity Movement Can Become
a Positivistic Purgatory, Literalistic and Dehumanizing”, in: Early Music 12/1 (1984), pp.3-12; id.: Text
and Act. Essays on Music and Performance, New York 1995; Daniel Leech-Wilkinson: “What We Are
Doing with Eariy Music Is Genuineiy Authentic to Such a Small Degree That the Word Loses Most
of Tts Intended Meaning”, in: Early Music 12/1 (1984), pp. 13-16; and Authenticity and Early Music, ed. by
Nicholas Kenyon, Oxford 1988.

See Robert Barciay: The Preservation and Use of Historic Musical Instruments, London 2004; Jeremy
Montagu: Should Museum Instruments be Used?, in: Fomre1 Quarterly 26/1 (1982), pp. 11-12; id.: The
Availability of Instruments in Museums, in: Per una carta europea del restauro. Conservazione, restauro e
riuso degli strumenti musicali antichi. Atti del convegno internazionale (Venezia, 16-19 ottobre 1985), ed. by

Elena Ferrari Barassi and Marinella Laini, Florence 1987, pp.369-380; and Arnold Myers: The Con-



THE PRESERVATION OF PLAYED HISTORICAL BRASS INSTRUMENTS

fragiiity and the original state of an instrument can lead to a ban on playing, or at least
to restricted use by a more or less restricted group of musicians. The goai remains the
conservation of a representative selection of obj ects of our cultural heritage in museums.
But i)y having these instruments piayed by a speciaiist, inherent information might be
gained. Thus, we come to the issue of the scientific value of the object.

To have a selection of instruments, Preserved to the best of our abiiity in Pubiic
institutions and supplemented by the greatest possible amount of information on them
(inciuding their piaying characteristics), would be an exciting goa_i to achievein preserving
our cultural heritage. By gaining information from Piaying instruments in good condi-
tion, and with the heip of speciaiists in perioci instruments, documented by means of
video and written reports, we can enhance and preserve our knowiedge of both identities
of a historical instrument — the object and the tool for music. It is important in this
process to carry out research to find information on appropriate interfaces (i.e. mouth-
pieces). Thisisa key issue to which up to now insufficient attention is paici. With the heip
of databases such as Mm1mo,” this information might also be disseminated tilroughout the
wider community. Thus, it seems it might be possii)ie to overcome the dilemma of ‘to

play versus to display’, and instead end up in a situation of ‘to play and to display'.

The research project The present research project was thus engaging with a new field
(the interior of brass instruments) within a known ianciscape (the fundamental dilemma
of whether or not to piay historical musical instruments). I shall here name justa few of

the rnajor Cha]ienges we faced:

- Howcan we appiy conservation measures before and after piaying, so as to ensure a
iong life for the object?

- Howcanwe produce repiicas appropriate to today’s musical and technical demands?

—  What are we to do with all the speciai, rare models of brass instruments from the
nineteenth and twentieth centuries from different cultural traditions in Germany,
Austria, France, Britain, the Usa, Russia and elsewhere — those models that are not
considered economicaiiy interesting of being reprociuceci tociay?

—  What is the best practice for recording and conserving the inherent information of

the instruments?

servation of Wind Instruments, in: ibid., Pp-221-233; id.: Cataioguing Standards for Instrument Col-
lections, in: cimcim Newsletter 14 (1989), pp. 14-28, see www.euchmi.ed.ac.uk/itnXIVc.html. See also
the articles of Arnold Myers and Robert Barciay in the present volume.

Musical Instrument Museums Online, the searchable piatform of many museums and collections and

many thousands of instruments, www.mimo-international.com.
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—  How can we conserve and communicate the playing characteristics of an instrument,
such as mouthpieces, its variety, timbre and dynamic potentiai, its piaying pitch and
the possibie range of pitch variations? (Piayers on one and the same instrument can
differ suhstantialiy in their piaying pitch on account of differences in individual
embouchure and technique.)

—  How can we achieve a respectfui, reversible restoration to ‘soundabﬂity’ or even to
piayahiiity ?

—  Interfaces such as mouthpieces, reeds, sticks, strings, hammers or bows are essential
parts of an instrument. We must focus on these, both from a research and a perfor-
mance approach.

—  We need research on musical contexts: Were the instruments piayed ina teaching,

orchestral or miiitary context?

Such questions have often arisen among musicians in historical performance practice
and also in the course of earlier HKB research projects that have involved piaying and
copying historical brass instruments. We set up our research team with all these questions
in mind. The variety of aspects involved meant the team had to be muitidiscipiinary,
bringing together historians, practical musicians, conservators and natural scientists
specialised in surface analysis and corrosion as well as in imaging technoiogies. The
contributions of all the team members are presentcd in the present volume. Our goai was
to look beyond the “‘us and them’ of museum conservation versus practicaﬂy the rest of
the world” and to leave ‘to play versus to dispiay’ behind us in a search for a third way to
deal with historical brass instruments.

Preiiminary research on humidity inside brass instruments led us to the fundamen-
tal insight that corrosion is the main reason for their relativeiy short lifetime. This then
led to the basic hypothesis of our research: Drying the inside of the instruments after
every piaying session can contribute to significantly reducing the corrosion processes in
the interior of historical instruments (this also appiies to modern brass instruments).
Taking this hypothesis as our starting point, the project searched for solutions to drying
the instrument, for means of doing this that would be practicabie for musicians, and for
ways of measuring its impact.

For this field test, we were on the lookout for a score that demands interesting
brass instruments from a historical point of view — one that would entail playing his-
torical instruments that are still available on the instrument market. We chose Stra-
vinsl(y’s Le Sacre du Printemps, for which our brass section would piay on period instru-
ments.

Sacre was composed in 1913 for a Parisian orchestra, so twenty-one French instru-

ments of that period in playahle condition were required. These instruments formed the
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main focus of our research, under the auspices of Martin Miirner. The musicoiogicai
research on the first performance of Sacre and its instruments was carried out by Daniel
Allenbach. Our partners in the department of conservation and research at the Swiss
National Museum were Marie Wérle and Tiziana Lombardo, both of whom are chemists,
and Martin Ledergerber, who is a specialist in preventive conservation. They proposed
eiectrochemistry as the most promising analytical method for monitoring the progress
of corrosion. At that point, the corrosion specialist Bernhard Elsener from eT# Zurich
and his coﬂeagues Antonella Rossiand Federica Cocco of the University of’ Cagliari (Itaiy),
both experts in surface anaiysis, joined the team. Neutron tomography is the speciality
of Eberhard Lehmann and David Mannes at the Paul Scherrer Institute, and this was
chosen as our second monitoring method. It was hoped that a cross-comparison of the
results of eiectrochemistry and tomography could offer new insights into the deveiop-
ment of corrosion in brass instruments over time. During the project,a third monitoring

method was added: visual examination by endoscopy, performed by Martin Ledergerber.

Some remarks about the project’s general design  For the research on corrosion pheno-
mena, we chose sixteen of the twenty-one brass instruments needed for the Sacre (see
Figure 1). All were taken from piaying collections, not from museums. The conservator
of the National Museum thus had a role in the project to which he was unaccustomed.
From a museum’s perspective, this project would have been impossible in many ways,
not oniy on account of’ iending out and piaying the instruments.

The instruments used in the project are made of siightiy different brass aiioys. The
chemical composition we measured was brass with a zinc content ranging from 25 to
35 per cent. Most of the a]loys include up to one per cent of lead (the turned parts are
made of other aﬂoys, but they are not relevant for the interior corrosion). As was known
from previous research, this was the normal brass used by French instrument-makers at
that time.8 Preiiminary research at ETH showed that this range of difference in the
chemical composition of the tubes does not affect the results of the electrochemical

analysis of corrosion states and corrosion rates, and can therefore be ignored.

See Adrian von Steiger/Marianne Senn/Martin Tuchschmid/Hans J. Leber/Eberhard Lehmann/David
Mannes: Can We Look over the Shoulders of Historical Brasswind Instrument Makers? Aspects of
the Materiaiity of Nineteenth-Century Brass Instruments in France, in: Historic Brass Society Journal
25 (2013), pp. 21-39, https://doi.org/10.2153/0120130011002; and Marianne Senn/Hans J. Leber/Martin
Tuchschmid/Naila Rizvic: Blechblasinstrumentenbau in Frankreich im r9. Jahrhundert. Analysen von
Legierung und Struktur des Messings zugunsten eines historisch informierten Instrumentenbaus,
in: Romantic Brass. Franzésische Hornpraxis und historisch informierter Blechblasinstrumentenbau. Sympo-
sium 2, ed. by Daniel Allenbach, Adrian von Steiger and Martin Skamletz, Schliengen 2016 (Musikfor-
schung der Hochschule der Kiinste Bern, Vol.6), pp.398-419. For information on the project see
Www.hkb-interpretation.ch/projekte/biechbiasinstrumentenbau.
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Ficure 1 The 16 instruments involved in the long-term study: 8 horns, 5 trumpets,

1 Wagner tuba, 1 trombone, 1 tuba (Photos © Schweizerisches Nationalmuseum)
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The first phase of the project embraced all the basic research on corrosion and humidity
as well as on the instruments to be chosen. In a second phase, a 1ong-term study was
carried out wherehy the development of interior corrosion phenomena over time was
monitored with the heip of all three methods, nameiy eiectrochemistry, tomography and
endoscopy. All the instruments were piayed every day for at least five minutes over
fourteen months. They were investigated at the start, after seven months and at the end.
Gloves were used to prevent exterior corrosion. For eight of these sixteen instruments,
the piayers appiied a protocoi of preventive conservation, emptying all condensed water
and drying the inside with the heip of afan after every piaying session. Forasecond group
of seven instruments, the piayers oniy did what they usuaﬂy do at the end of piaying,
simply emptying the condensed water. One reference instrument remained unpiayed.
The piayers kept records of their piaying time. This gave a total of over two thousand
minutes of piaying time.

Our three monitoring methods of e]ectrochemistry, tomography and endoscopy
differ in their detection size from a few millimetres up to several centimetres. But none
of them can examine an entire instrument, let alone sixteen instruments. So specific
hotspots were chosen to be measured hy all three methods, nameiy the tuning slide and
one valve slide of every instrument, these heing areas that never dry without ventilation.
For the horns and one trumpet, the crook was measured as a third hotspot. In totai,
thirty-four parts, slides and crooks of the sixteen instruments were monitored (see Fi-
gure 2).

While tomography made an overall 3D examination of these parts, the endoscopy
took pictures of its straight tubes, and eiectrochemistry measured two or three spots
of the same straight tubes. For exampie: the tuning slide and the first valve slide of a
tuba were investigated (see Figures 3 and 4). Figure 5 shows photos of the latter through
the endoscope. The addition of corrosive iayers over time is easiiy visible. The tomo-
graphy in Figure 6 shows similar spots of material, and the eiectrochemistry measured
the poiarisation resistance at the start, at the mid-point and at the end of the iong-term
study.

The analysis of the results initiaiiy gave the usual cloud of data. Every method found
corrosion phenomena and its deveiopment over the period of our long-term study at
certain spots, and an unclear situation at other points. Finaliy — in the third and final
phase of the project — we found ways of better understanding the results, ranging from
visual detection to statistical anaiysis. A cross-comparison of all three methods gave

further insights, both concordances and differences.
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Ficure 2 The 34 parts of the 16 instruments examined in detail

before, at the project’s mid-point, and at the end of the long-term study

Ficures 3 AND 4 The tuba francais & 6 pistons, made before 1920

by J. Gras in Paris; and its valve slide of the first valve
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Ficure 5 Endoscope photos of the inside of the first valve slide at the point where the
straight tube and the bow are soldered together. Left: at the start; middle: at the mid-point
of the project; right: at the end of the 14 months of playing

Non-planar coordinate system
038 mm % 0.25 mm

Non-planar 1

Ficure 6 Neutron tomography, made at the end of the long-term study,

of one tube of the same valve slide
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From scientific results to musician’s routine The foiiowing focusses on an application
of the project’s results in the treatment of historical brass instruments that are piayed.9
Seen, that every piaying situation is different and that individual corrosion Phenomena
and their development are not genera]iy predictable, this cannot end upin generai rules,
but in guidelines for better protection of the cultural heritage oi)jects inciuding their
inherent information.

For the sixteen Ioo-years-oid brass instruments involved in the iong-term corrosion
research over fourteen months, the three examination methods eiectrochemistry, tomo-
graphy and endoscopy in combination let us statisticaliy conclude that drying of the
instrument’s inside after use reduces corrosion processes caused i)y the hrought-in
moisture. The results of endoscopy and electrochemistry are shown in Figure 7 for the
detected parts of instruments with prevention (drying with the help of a fan) and with-
out.*® In the first group, we find oniy one instance of significant change inthe endoscope
test and only two in the electrochemical tests (Rp value much iower). Thus, circa 95 per
cent of the tested tubes showed similar or unchanged corrosion phenomena in the
endoscope image and similar or identical electrochemical values. In the group of instru-
ments that were treated in accordance with common practice, not using a fan, endoscopy
and eiectrochemistry revealed about 30 per cent of signiﬁcant changes.

In conclusion, drying the inside of a brass instrument after use statisticaliy reduces

interior corrosion processes by a factor of about six, from 30 to 5 per cent. But it cannot

30

FiGure 7 Extent of changes inside the
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Iam gratefui to all project’s collaborators for their contributions towards an interpretation of the
results with regard of preventive conservation routines as well as the participants of the final discus-
sion of the ciMcim annual meeting and Fourth Romantic Brass Symposium in Bern in February 2017
for their inputs. The paper has been presented in the international conference “Piaying and Opera-
ting. Functionaiity in Museum Objects and Instruments”, Paris, February 2020.

One singie instrument was not piayed at all. Tt showed no changes after the 14 months. For all details
ofprocedure and results see the articles by Martin Ledergerber (pp-92-96) and Bernhard Elsener et
al. (pp. 61-72) in this volume.

43



11

12

13

14

44 ADRIAN VON STEIGER

exclude such processes. In minimum, they are activated during the “time of wetness’, that
is, while piaying and drying. The statistics oniy show an average ofits preventive conser-
vation effect. Moreover, instruments also wear and tear through use and they even can
be damaged hy use or transport. All these effects are the reasons for the reiativeiy short

lifespan of all wind instruments, compared to string or percussion instruments.

Consequences for instruments in museums The cultural heritage in museums and
collections is preserved to maintain ohjects over generations. In consequence, the piay-
ing of wind instruments is not allowed in most institutions. But with the aim of gaining
the inherent information such as pitch, intonation characteristics, pitch ﬂexihility hy
bending the notes, sound characteristics, sound homogeneity over the range, playing
characteristics, response, and ease of handiing, institutions perform playing tests with
experts.

For reliable results of such tests, museum instruments must be prepared to real
piaying condition.™ Often, the instruments need to be hrought to soundabi_lity.:[2 Such
interventions must not change the ohject in terms of restoration. Non-corrosive oil and
grease must be used.B Appropriate period mouthpieces must be found, a Chaﬂenge also
for experts. Then the instrument must be prepared through p]aying for at least some
minutes until the usual film of wetness inside the tubes is built. Even an expert needs
much playing time to understand the characteristics of an instrument. The tests must be
documented hy video, audio and discussion protocol. Finaiiy, all this material must be
best conserved together with the instrument™ and the instrument itself must not oniy
be dried with the heip of the fan but treated hy the conservator using appropriate long-
term conservational measures.

The Hochschule der Kiinste Bern uxB in collaboration with Klingendes Museum
Bern and other collections of historical brass instruments has performed several musi-

cal projects playing historical brass instruments. The described guidelines have been

The foiiowing is based on experiences of the project under discussion as well as of other projects of
uKB and other institutions. See e.g. Adrian von Steiger: “Agiiite’, homogénéité etbeauté”. The Saxhorn
in the Context of the Opéra and Military Music, in: Das Saxhorn. Adolphe Sax’ Blechblasinstrumente im
Kontext ihrer Zeit. Romantic Brass Symposium 3, ed. hy Adrian von Steiger, Daniel Allenbach and Martin
Skamletz, Schliengen 2020 (Musikforschung der Hochschule der Kiinste Bern, Vol. 13), pp. 9-17.

For the terms of soundahiiity and piayahiiity I follow the concept of Robert Barclay, in: The Care of
Historic Musical Instruments, ed. hy Robert Barciay, London 2004, PP 6f.

See Martin Ledergerber/Emilie Cornet/Erwin Hildbrand: Humidity in Regularly Played Historical
Brass Instruments, pp. 48-60 in this volume.

See Arnold Myers: Preserving Information Relating to Instruments in Museums, pp. 120-127 in this

Voiume.
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followed. The experiences are: none of the instruments got damaged or lost; none had
to be restored before use in an unjustifiab]e way, all were oniy prepared for soundahility;
the use of fans prevented almost all corrosion of the inner surface; and historical mouth-
pieces as well as replicas of such mouthpieces were used.

In conclusion, drying the inside of the instruments after every singie piaying session
seem to bea very important guideline for these situations (beside reversable interventions
of restoration, wearing gloves and use of non-corrosive oil and grease). It reduces the
‘time of wetness’ and therefore the time of activated corrosion to the real playing time.
Although that might be many hours over many days, this is a short period Compared to
the months of activation when an instrument is not dried after piaying - mayhe after a
so-called short playing session, restricted in time in order to a well-intentioned but

misunderstood better protection of the instrument.

Musician’s routine  Beside the instruments in museums, a great number of historical
brass instruments in piaying condition today is in the hands of the musicians of the
historical performance practice scene. A majority was built in the nineteenth and eariy
twentieth centuries. They showa great variety of’ types according to history, place of origin
and musical use. This leads to the Variety of sound colours of orchestras and bands which
is an important clue for the historical performance practice movement.’

In line with the principie that one should use an appropriate instrument for each
work, specia]ised players use a large number of original instruments, changing them
constantly. This is also the reason Why the production of repiica can hardiy be affordable
forthe piayer and proﬁtabie for the maker. Therefore, originals will be used also in future.
The trend to play originals will become even more widely followed as the HIP movement
expands further into the repertoire of the twentieth century and draws an ever-greater
number of performers and listeners into its orbit.

Therefore, it seems to be urgent that the project’s insights lead to a new approach in
the use especiaiiy of these instruments ‘in the wild’. An occasional use or an ‘on]y short
try', as often done for tests of historical instruments, is the worst possih]e method. It gives
musicaﬂy unreliable results and ends up in the same iong term of many days of humid
interior surface and therefore of activated corrosion. In contrast, by drying the inside

after every use with the heip of the small fan, the time of wetness and thus the corrosion

As seen in the research project under discussion, the sound ofperiod French brass instruments for
Stravinsky’s Le Sacre du Printemps differs enormously in immediate comparison to modern instru-
ments. And as seen in a former project, a French military brass band of the 1860s using period
saxhorns, cornets, trombones and percussion create an unexpected sound quality, see www.hkb-

interpretation.ch/projekte/saxhorn/article-142.
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loss can be reduced signiﬁcantly. Testing and recording these instruments in piaying
condition, in combination with a careful handiing and transport, these historical ohjects
‘in the wild’ can even give information which cannot be Provided by silent or unpiayabie

instruments in museums and therefore contribute to their safeguard.

Scientific point of view  Questions about piaying historical brass instruments arise not
oniy from the ethical side of conservation, but from the scientific side: What are the
insights of such piaying of historical brass instruments ? What can end upin misunder-

standings 210

—  Ourmuseum ohjects are oid, they differ, to an unknown extent, from their state when
they were new. Therefore, the goiden road is the production of faithful repiica.
Faithfull in terms of material properties as well as of manufacturing techniques, not
oniy in terms of geometry. But, to achieve this, we need in turn to piay historical
models for comparison, as a compass for repiica production.

- Originais mayi)e restored to soundahiiity without any changing or repiacing of parts.
This intervention differs hasicaiiy to a restoration to piayahiiity in concert. If an
instrument does not work properiy, oniy a restorer should be allowed to fix them in
line with the ethics of preventive conservation. This is not a solid basis for a pubiic
concert, when the instrument must work properiy in that very moment.

- We mostiy do not know from which context our historical instruments originate.
Brass instruments approximateiy 8o per cent originate from the miiitary context.
These are suitable for H1P of miiitary music but in most cases not for the sym-
phonic or operatic repertoire. Here, often other models of brass instruments were
in use.”7

- A good instrument normaiiy is piayed until it falls apart and get thrown away. It does
not end up in a museum. Typicai baci{grounds of museum’s instruments in contrast
are, for exarnpie, that they were representative instruments, or shelf warmers because
they did not work properiy, or they were outdated, or they were special instruments
such as prototypes that remained in the Workshop and ended in the Workshop’s

I concentrate here on the technical side of the instruments, the much broader musical side is known
under the term “Authenticity discussion”, for a compilation see ]ohn Butt: Authenticity, in: Grove
Music Online, https://doi.org/10.1093/gmo/9781561592630.article.46587.

An estimation of a ratio of instruments for miiitary band use vs pedagogicai use vs symphonic use has
never been properiy made. The ratio for the nineteenth century of 8o per cent production for miiitary
use is a guess, discussed with participants of the Fourth Romantic Brass Symposium in Fehruary 2017.
See also Trevor Herbert: Selling Brass Instruments. The Commercial Imaging of Brass Instruments

(1830-1930) and Its Cultural Messages, in: Music in Art 29/1-2 (2004), pp. 213-226.
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museum or depot. In consequence, museum objects often are not the reaﬂy Piayed

instruments, they are not the front side of the coin, but its reverse.’8

-  Wemust question, who is playing these historical instruments. There are musicians
with a great talent to adapt their piaying technique to an instrument and therefore
to understand historical instruments (not immediateiy but after a while). They may
then understand the features such as which interface to use, what could have been
the pitcii of an instrument and tiiey are able to aciapt their articulation to the instru-

ment not vice versa.

In conclusion: A permission to piay an instrument should not be naive, neither from the
perspective of ethical standards nor from the scientific point of view. The goal must be
the gain of information in a research context or in order to conceive repiica. Otherwise
it ends up in misunderstandings. But then, acknowledging the questionabie points, the
gain of playing historical wind instruments in a controlled and research-based frame-

work can be more important than its risks.

18 An estimation of the survival rate of historical musical instruments is possibie in rare cases, when the
production figures are known. This is the case for the production of the Salvation Army, see Arnold
Myers: Instrument Making of the Salvation Army, in: The Galpin Society Journal 73 (2020), pp.30-59;
and for Adoiphe Sax, see Adrian von Steiger: Sax Figures. Can We Deduce Details ofAdoiphe Sax’s

Instrument Production from the Sources?, in: Revue Belge de Musicologie 70 (2016), pp. 129-148.
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Martin Ledergerber / Emilie Cornet / Erwin Hildbrand
Humidity in Regularly Played Historical Brass Instruments.

The Possibilities and Limitations of Preventive Conservation

Abstract  Historical brass instruments that are piayed reguiariy face a number of risks
to their preservation in the iong run. Apart from mechanical damage caused hy intensive
handling and normal wear and tear, one of the major threats is the interior humidity
accumulated through and during piaying. As far as brass instruments are concerned, no
investigations have yet been undertaken to measure the amount of humidity accumu-
lated during piaying and its damage potentiai. With the aid of climate measurements
and compiementary tests, the effective corrosive impact of reguiar piaying on the inte-
rior surfaces of brass instruments was assessed over a Period of several months. Based
on the insights gained there, potentiai preventive conservation strategies were evaluated,
and maintenance measures suggested that musicians could impiement in situ and with

ease.

Introduction  In the context of historically informed performance practice, musicians
increasingiy reiy on original instruments dating from the period in question. When
performing works of eariy music, originai brass instruments are rareiy used, for the
simpie reason that they have become Very rare; instead, people reiy on modern repiicas.
But as far as works of the nineteenth and eariy twentieth centuries are concerned, piayers
like to use original instruments, chieﬂy because there are still enough originai instru-
ments to be found on the market and in musical collections, and because it is deemed
justiﬁabie to use them in the context of historicaﬂy informed performances. To judge
whether it is permissihie to reiy on a certain historical instrument, conservators revert to
the assessment procedure deveioped hy Robert Barclay, which relies on the standards
“rarity”, “fragiiity” and “state”, and offers a valuable decision-making protocoi.I

Apart from the normal risk of mechanical damage, using historical wind instruments
above all involves the danger of humidity accumulating inside the instrument through
and during piay; this posesa threat to their long-term conservation. The potential damage
impact varies greatly, depending on the material. While the humidity fluctuations caused

hy piaying have been investigated as far as woodwind instruments are concerned, this has

Robert Barciay: The Preservation and Use of Historic Musical Instruments. Display Case and Concert Hall,
London 2004, PP- 233—244.

DOI: 10.26045/kp64-6179-004
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yet to be done for brass instruments.> The present investigation set itself the task of
examining the climatic changes caused by piaying in order to shed iight on the changes
to the interior surface textures brought on by moisture in regu]arly p]ayed, historical brass
instruments. In addition, our aim was to put forward measures to reduce the risk of
humidity-related damage caused by frequent piaying. This investigation was conducted
in the context of the interdiscip]inary research project “Brass instruments ofthe rgth and
eariy 20th centuries between iong-term conservation and use in historicaﬂy informed
performance practice”, funded by the Swiss National Science Foundation3 Brass instru-
ments dating from the nineteenth and eariy twentieth centuries were lent to musicians
with the intention that they should piay them reguiariy over a period of several months.
At the end of the project, a performance of Igor Stravinsky’s original, 1913 version of Le
Sacre du Printemps was scheduled. The instruments under examination came from private
and pubiic collections whose collection concepts expiicitiy made provision for piaying
their instruments.

In the context of this project, the Conservation Department of the Swiss National
Museum was given the task of assessing possible approaches to preventive conservation
and of coming up with easily impiementable maintenance measures that the musicians
could apply regulariy over an extended period of time. The measures proposed thus had
to be viable outside a normal conservatory setting and generaﬂy accessible, primariiy to
musicians who do not necessariiy have in-depth specialist know]edge of conservation. In
other Words, these measures had to be different from the procedures normaﬂy utilised
by conservators in a iaboratory setting.

Brass is an alloy of copper (Cu) and zinc (Zn).# From a conservation perspective,
instruments made of this material are regarded as being not particulariy problematic.
This is because brass is a stable material when kept ina dry, poHutant-free environment.>
The investigations in this study were restricted to damage occurring inside brass instru-
ments ﬂirough regular p]aying. There is a comprehensive literature on the changes and

damage to the outer surfaces of brass instruments that are played reguiarly, and on the

Ilona Stein: Blasfeuchte in Holzblasinstrumenten, in: Studien zur Erhaltung von Musikinstrumenten. 1:
Holzblasinstrumente, Firnisse, ed. by Friedemann Hellwig, Miinchen 2004 (Kolner Beitrige zur Restau-
rierung und Konservierung von Kunst- und Kulturgut, Vol. 16), pp. 9-121.

See www.hkb-interpretation.ch/projekte/korrosion (all links in this article last consulted 18 October
2022).

Hannes W. Vereecke/Bernadette Frithmann/Manfred Schreiner: The Chemical Composition of Brass
in Nuremberg Trombones of the Sixteenth Century, in: Historic Brass Society Journal 24 (2012), pp. 61—
75

Lyndsie Selwyn: Metals and Corrosion. A Handbook for the Conservation Professional, Ottawa 2004, pp. 62—
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problems stemming ﬁ'OITl normal wear and tear. Robert Barciay makes frequent reference
to various conservatory concerns caused by regular piaying.6 For an overview ofthe range

of’ possibie damage to brass instruments, see Panagiotis Pouiopouios and Arnold Myers.7

Preventive conservation method The aim of preventive conservation is to avoid, or at
least reduce as best as possible, the risks involved during the storage and use of cultural
items, in order to ensure their iong-term preservation. This requires proactively iden-
tifying potential risks and damage to both individual ob_jects and entire collections, and
taking measures to protect these items from harm. A successful preventive conservation
strategy will thus entail registering and understanding an object in terms of its materiality
and present condition, while at the same time recognising all the risks and darnage factors
that an object or group of objects could be subject toina speciﬁc usage context. Piaying
brass instruments reguiariy comes with a multitude of risks. In contrast to dispiaying
instruments in an exhibition or hoiding them in storage, these piaying risks are often
difficult to determine and assess.

Since we are well aware of the many risks that come with lending out and playing
instruments over a period of several months, we relied on a wide range of preventive
approaches. First and foremost in this respect, we wanted to raise the users’ awareness
about the concept and aims of preventive conservation. After carefully selecting the
musicians, and before handing them their instruments, they were instructed about the
basics of preventive conservation and asked to handle the instruments carefuﬂy and
ensure their correct maintenance. The terms of use and the maintenance instructions
were given in writing (see Appendix). The products to be used were specified, as were the
measures required for the correct maintenance of the tuning slides and valves. During
the entire project, the musicians were supported and monitored by a trained conservator.
Halfway through the project and at its end, the musicians and all the specia]ists involved
in the project met up to compare and discuss the usage and maintenance practices

adopted.

Evaluation of products To ensure reliable functioning, the movable parts of'the instru-
ments must be treated on a regular basis. The oils and greases app]ied to the various

valves and tuning slides must be absoiute]y safe in conservation terms, given that they

Robert Barclay: The Preservation and Use of Historic Musical Instruments. Display Case and Concert Hall,
London 2004; and The Care of Historic Musical Instruments, ed. by Robert Barclay, Edinburgh 1997.

Panagiotis Poulopoulos/Arnold Myers: Investigating and Preventing the Deterioration of Historic
Brass Instruments in EucHMI, in: Diagnostic and Imaging on Musical Instruments. Selected Proceedings

of the 1st and 2nd International Workshop, Ravenna 2010/2011, ed. by Emanuele Marconi, Florence 2016,

PP-55-58.
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come into direct contact with the instrument. Various commercial products were tested
as to their stabﬂity and chemical inertness. For this purpose, a simp]e test series was
devised in which small plates of different brass alioys were exposed to different oil and
grease sampies in small, closed glass jars covered with a foil fora period of several months
(see Figure 1). The samples were arranged so that a third of each formeriy polished and
degreased brass p]ate was submerged in the product to be tested, while the upper two
thirds were exposed toits gaseous components. Inasecond test set-up, brass powder was
mixed with the different products in porcelain vessels, and exposed to 120° Celsius in an
oven for a period of twenty-four hours. The musicians were subsequentiy instructed to
use those products that had produced no corrosive effect on the sampies in the two tests.8
Assessment of instrument cases and covers  With regard to the transport and storage of
the instruments during the project, various instrument cases and covers were discussed
and assessed. The problem of keeping instruments in cases and covers made of non-age-
resistant materials is known, as these materials often tend to be chemicaﬂy unstable and
emit poﬂutants.9 Careful assessment is therefore required, not least because the materials
are in direct contact with the instruments and because the concentration of poﬂutants
tends to rise quite quickiy within closed cases and covers, and can damage the instru-
ments. The materials used in the cases and covers were systematicaﬂy assessed by means
of an accelerated aging test regarding their stabiiity and chemical inertness.”™ For the
project, oniy such cases and covers were used that the test results showed were suitable

fOI‘ iong—term usage.

Climate tests In order to ascertain the climatic conditions in the interior of regulariy
piayed brass instruments, temperature and humidity were measured in mu]tip]e test
series before, midway through, and after piaying, with the aid of electronic data log-
gers (Figure 2). Through SensoTs measuring merely 6mm in diameter and connected
by cable with the ioggers over a distance of up to 100 cm, we were able to measure the
climatic conditions within the instruments at different points over an extended period
of time.™ Measuring was carried out in storage spaces under very stable climatic condi-

tions (T 18-20°C, 50 % RH); the room climate was recorded as a reference value.

The key oils and tuning slide greases selected were La Tromba Cork Grease, Denis Wick Advanced
Formula Valve Oil with pTFE, Hetman Synthetic Lubricant 17 Key Oil MEDIUM KEY, and Hetman
Tuning Slide Grease 8 Tsa.

See Klaus Martius/Markus Raquet: Instrumentenkisten. Schutz und Sicherheit?, in: vDR Beitrige zur
Erhaltung von Kunst- und Kulturgut 2005/1, pp. 123-128.

See Lorna R. Lee/David Thickett: Selection of Materials for the Storage or Display of Museum Objects,
London 1996 (British Museum Occasional Papers, Vol. r1).

MsR145 data logger with humidity (re) and temperature (t) sensor, working between -20 and +65°C
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the corrosiveness of dif-

ferent oils and greases

ment using data |oggers
for climate testing on

a trumpet

In a first Phase, we tested the interior climatic changes generated by playing on modern
brass instruments. Then, after determining the test parameters, we carried out systematic
climate measurements on all 16 instruments involved in the project (5 trumpets, 8 horns,
1 trombone, 1 Wagner tuba, 1 tuba). Relying on awide scope of instruments ensured that
the insights gained were valid for different instrument types featuring varying tube
lengths and diameters, and thus diverse forms and volumes.

The test series showed that the climatic effects caused ]Jy playing are compa.rable for
all instrument types we examined.™ Figure 3 shows a typical curve progression during

playing. Within the first minutes of playing, the humidity scores within the instruments

and between o and 100 % relative humidity, with an accuracy of +2% (MsR Electronics GmbH, Mett-
lenstrasse 6, 8472 Seuzach, Switzerland, www.msr.ch).
Emilie Cornet: Approches pour la conservation préventive des instruments de musique en cuivre de la collection

Burri a Berne, unpublished report, Swiss National Museum, Affoltern am Albis 2013, pp. 6-9.
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rise to over 9o % of relative humidity (r#). The moisture-saturated air condenses on the
inside walls, forming dropiets and local patches of water, to the effect that the relative
humidity values remain exceedingiy high over several days. Even when the valve and
tuning slides are emptied after use and left out to dry, relative humidity within the
instruments does not recede below 70 % re within 24 hours. One surprising ﬁnding was
that, even after the maximum recording period of 20 days, relative humidity within the
instruments did not recede below 60 % r (Figure 4).

As far as the temperature is concerned, the tests showed that the temperature rises
moderately during playing as expected, owing to the musician’s hody and breath tempe-
ratures. However, these temperature changes due to playing present no probiem for the

preservation of the instruments.

Methods of drying  The high humidity, far above the values measured for the ambient
air, suggests that corrosion within the instruments is highiy probable. From a conserva-
tion perspective, our first priority must be to dry the instruments rapid]y after use in
order to avoid corrosion damage. The use of moisture absorbers, solvents, heated air and
compressed air was tested, but the specia] project requirements meant that these were
deemed inappropriate, since they could not be applied hy the musicians independently,
ona daﬂy basis, and in separate locations. However, active drying with the heip of fans
meets all requirements; it is easy and poses no risk to either the instrument or the
musician. Climate tests have shown that the use of fans is a high]y efficient drying
method.B

For this project, we used fans especiaﬂy designed for drying instruments that were
powered through a uss port (Figure 5)" next to commercial mini-fans. After playing, the
tuning slides and valves were emptied and then reinserted. With the help of Velcro straps,
the valves were fixed in a position in which all slides were open, aﬂowing an unhindered
airflow through all parts of the instrument. Then the fan was attached to the ieadpipe
(horns: two fans, one to the crook, one to the heﬂ) and turned on. Complete drying was
achieved through the continuous stream of air, so that values matching the ambient
climate were reached within a matter of 1.5 to 3 hours at most. This marks the end of the
drying process.

Figure 6 shows the typical process of active drying with the help of a fan. In this

speciﬁc case, a l’lul’l’lldlty SENSOor was placed 40 Cm away fI‘Ol’I’l the beﬂ, and 2 second SENnsor

See also the three videos, produced in the project by the Paul Scherrer Institute (ps1), mal{ing vi-
sible the humidity in a cornet: https://youtube.com/playlist?list=PL5]-BZoNMhGKjs-u_KKuy7lIK
GuFcLabo.

Produced hy Stephan Berger, cH-2336 Les Bois (www.serpents.ch).
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Ficure 3 Typical climate diagram showing the changes to relative humidity (rH) and

temperature () during the use of a brass instrument over a period of 15 minutes
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Ficure 4 Typical climate diagram showing the changes to relative humidity (rH) at two
separate points within a brass instrument over a period of 20 days if the instrument is not
specially treated and simply left to air dry. The green curve indicating the relative humidity

of the ambient air
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FicurE 5 Fans used to drythe

instruments efficiently
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FIGURE 6 Typical climate diagram showing the decrease of relative humidity

over time inside a trumpet in different places, using a fan as a drying device
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inside the mouthpipe, 20 cm away from the opening. The diagram shows three measure-
ment sequences, with all three producing very similar results. The area around the bell
was dry within a few minutes, the section within the narrow mouthpipe after roughly
60 minutes.

In order to test the efficacy of the preventive care measures proposed, two groups
were defined for the subsequent period of playing. In the first group, the musicians
treated the instruments according to the newiy developed maintenance concept, reiying
on active drying for at least ninety minutes after each period of playing as a prime
measure. The instruments of the second group served as a control; here the musicians
treated them in the habitual way, thatis, the tuning slides and valves were mereiy emptied
and put out to dry after use, without reverting to active drying.

According to the research set-up, the musicians of both groups were asked to play
their instruments over a period of 14 months for at least 5 minutes a day. In order to
correlate any changes found in the instruments according to the mode and duration of
piaying, the musicians were also asked to keep a written protocoi specifying the playing
duration each day, and the care measures applied. On average, the instruments were
piayed 275 times for 6.19 minutes, resulting inan average playing time of 28.3 hours. Three
testing methods (electrochemistry, neutron tomography and endoscopy) were appiied
before the start of the proj ect, after 7 months, and at the end of the fourteen-month period,
to ascertain whether the instruments had undergone any changes and to assess the

effectiveness of the preventive conservation measures.”

Findings and discussion The regular use of historical brass instruments is hard]y com-
patible with the aims of 1ong-term conservation. However, in the context of historica]ly
informed performance practice, the use of certain instruments from collections with a
corresponding utilisation concept is acceptable. In such cases, even more attention
should be given to preventive conservation measures, considering the aims of long-term
preservation.

The climate tests we conducted provided clear evidence that brass instruments
piayed reguiar]y remain permanentiy humid inside if" they are oniy treated conventional-
ly, but not activeiy dried. In the instruments tested, the humidity scores remained at over
60% RH for several days. Under these circumstances, corrosion processes are ]jkely to set
in, that is, parts of the basic brass material are transformed into corrosion products,

leading to a loss of originai substance. Active drying with the aid of fans that provide a

See the articles by David Mannes/Eberhard Lehmann (pp. 83-91); Bernhard Elsener/Tiziana Lombar-
do/Federica Cocco/Marzia Fantauzzi/Marie Worle/Antonella Rossi (pp. 61-72) and Martin Lederger-
ber (pp. 92-96) in this volume.
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flow of air inside the instrument and evacuate the humidity isa highly efficient, easy-to-
implement method of drying. The humidity scores in the different types of instruments
tested were reduced to values matching the ambient climate within a matter of hours,
thus significantly reducing the risk of corrosion. Based on the findings of this study, we
would certainly advise musicians to use fans for drying their brass instruments. After the
period of play, and before the instrument is returned to storage, further conservation
treatments are required. These, however, should be conducted by a qualiﬁed conserva-
tor.®

Apart from active drying as a measure of preventive conservation against corrosive
humidity, the use of corrosion inhibitors, chemical passivation or the appiication of a
protective coating inside reguiaﬂy played period brass instruments are further possible
damage-avoiding strategies. However, these approaches were not further pursued in this
study, as it would have meant making irreversible changes to areas within the instrument
that are difficult to access. Moreover, the efficacy of such measures over time can only be
tested to a limited extent. Last but not 1east, the effect on the acoustic qua]ity of deposits
and overlays inside brass instruments needs further investigation.”?

Aithough the focus of this study was primarﬂy onthe prevention ofhumidity-reiated
damage inside brass instruments, the protection of the instruments’ outside metal sur-
faces was also an aspect of the preventive conservation measures. Despite daiiy use and
handiing, corrosion damage and stains to the instruments’ outer surface caused by sweaty
hands were largely avoided, as the musicians were asked to wear gioves. All in all, sensi-
tising the participating musicians to the goals of preventive conservation was key to the
proj ect’s success. By fuﬂy and correctiy adhering to the maintenance protocoi, mechanical

damage was avoided almost completely, despite the 1ong, intensive period of use.

See Marie-Anne Loeper-Attia: L'impact des restaurations sur la conservation des instruments de
musique de la famille des cuivres, in: Paris — un laboratoire d’idées. Facture et répertoire des cuivres entre
1840 et 1930. Actes du colloque, Paris 2010, pp.58-69, here p. 69.

John P. Chick/Murray D. Campbell/Arnold Myers: The effects of the internal condition of the bore on the
acoustic properties of brass instruments. Paper presented at Musical Acoustics Network Summer Meeting,

Edinburgh, July 2009.
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APPENDIX Terms of use and the maintenance instructions

HKB HEAB BUA

Hochschule der Kiinste Bern
Haute école des arts de Berne
Bern University of the Arts

Merkblatt zur Handhabung von
historischen Blechblasinstrumenten

Das Instrument ist mit grosser Sorgfalt zu behandeln, das Handling ist auf ein Minimum zu
beschranken und nur Projektmitarbeitern gestattet.

Ein historisches Instrument ist immer mit Handschuhen zu spielen (Baumwolle, besser
geeignet sind Nitril- oder Latexhandschuhe).

Nach jedem Bespielen in allen Stimmzlgen und im Korpus das Kondenswasser entleeren.

Pistons regelmissig élen, allerdings nach Méglichkeit nicht aufschrauben, sondern Ol nur
durch Pistonstimmziige eintropfen lassen. Zum Unterhalt und zur Pflege sind
ausschliesslich die von der HKB abgegebenen Produkte zu verwenden.

Bei langerem Nicht-Bespielen des Instrumentes alle Stimmzige entfernen und an einem
sicheren Ort offen lagern. Ablageflachen sollen sauber und gepolstert sein.

Es durfen keine Veranderungen am Instrument vorgenommen werden.
Bei entstandenen Schiaden immer den verantwortlichen Restaurator (Martin Miirner)
benachrichtigen und Reparaturen nur durch ihn ausfiihren lassen.

Transporte nur im zugehorigen Instrumentenkoffer.

Beim Verlust des Instrumentes oder bei irreparablen Schaden ist grundsatzlich die
Privathaftpflichtversicherung des Blasers verantwortlich. Bei Nichtverschulden des Blasers
Ubernimmt das Projekt einen allfalligen Selbstbehalt.

Jedem Instrument ist ein persdnliches Bespielungskonzept zugeordnet, das dieses
Merkblatt erganzt.

Martin Mirner HKB
Verantwortlicher Restaurator

Berner Fachhochschule
H Haute école spécialisée bernoise
Bern University of Applied Sciences
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SNF-Projekt _Korrosion an gespielten Blechblasinstrumenten CR1211_146330/ 1

IN REGULARLY PLAYED HISTORICAL BRASS

"Brass instruments of the 19th and early 20th centuries between long-term conservation and
use in historically informed performance practice"

Bespielungskonzept

o tégliche Bespielung, Spieldauer mindestens 5 Minuten

s Entleeren und lbliche Pflege nach jedem Bespielen (Gruppe A und B)
e Gruppe A: zusatzliche Trocknung mit Ventilator wahrend mindestens

1.5 Stunden nach jedem Bespielen

Wir bitten Sie das Protokoll unmittelbar nach dem Bespielen auszufiillen und folgende
Richtlinien einzuhalten:
Grosste Sorgfalt im Umgang mit den historischen Musikinstrumenten, Handschuhe

tragen, nur die im Rahmen des Projektes getesteten und von Martin Miirner

vorgegebenen Pflegemittel verwenden (Ol: Denis Wick Advanced Formula Valve il With
PTFE, Fett: La Tromba Cork Grease)

erweitertes
Inv.Nr Instrumente [ Jahrgang | Gruppe Pflegemassnahmen Pflegekonzept
B1134. Trompete 11%%%- B Entleeren der Stimmazlige, tibliche Pflege
1900- . T Trocknung mit
B392./556 | Trompete 1920 A Entleeren der Stimmzlge, Ubliche Pflege Ventilatsr
B391./189 | Trompete 11993‘%" B Entleeren der Stimmazlige, libliche Pflege
HKB 5027 | Trompete | 2012 A | Entleeren der Stimmzige, Gbliche Pflege  /00Knung mit
Ventilator
B088. Trompete 1869 B Entleeren der StimmzUge, tbliche Pflege
; G Trocknung mit
B116./116 Horn 1930 A Entleeren der Stimmzlige, tibliche Pflege Ventilator
HKB5004 Horn 1922 B Entleeren der Stimmazlige, ibliche Pflege
. P Trocknung mit
HKBS5024 Horn 1932 A Entleeren der Stimmzige, lbliche Pflege Verditator
HKB5009 Horn 1900 B Entleeren der Stimmziige, Ubliche Pflege
HKB5005 Horn 1920-30 A Entleeren der Stimmzige, Ubliche Pflege Tmcl.mu"g mit
Ventilator
HKB5017 Horn 1900 B Entleeren der Stimmzlige, tibliche Pflege
HKB5025 Horn 1910 A | Entleeren der Stimmzige, ibliche Pflege  1rocknUng mit
Ventilator
B098./761 Horn 1900 B Entleeren der Stimmaziige, tbliche Pflege
HKB5020 | Posaune | 1902 A | Entleeren der Stimmziige, ibliche Pflege  1oCKNUNEMIt
Ventilator
B1414./974 | Wagnertuba | 1936 B Entleeren der Stimmaziige, Ubliche Pflege
K236 Tuba 1820 A |Entleeren der Stimmziige, ibliche Pflege  1/00Knung mit
Ventilator

Schweizerisches Nationalmuseum. | Sammlungs

3

zentrum. | Lindenmoosstrasse 1, 8910 Affoltern am Albis |
T.+41(0)58 480 13 13 | F. +41 (0)58 480 13 41 | sammlungszentrum@snm.admin.ch | www.sammlungszentrum.ch
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Sammlungszentrum.,

SNF-Projekt _Korrosion an gespielten Blechblasinstrumenten CR1211_146330/ 1
"Brass instruments of the 19th and early 20th centuries between long-term conservation
and use in historically informed performance practice"

Bespielungsprotokoll

Spieldauer mindestens 5Minuten

Entleeren und normale Pflege immer (Gruppe A und B)

Zuséatzliche Trocknung mit Ventilator (Gruppe A) mindestens 1.5 Stunden
Ol: Denis Wick Advanced Formula Valve Oil With PTFE

Fett: La Tromba Cork Grease

Handschuhe tragen

Datum Bemerkungen

Spieldauer
Entleeren
Ventilator

Schweizerisches Nationalmuseum. | Sammlungszentrum. | Lindenmoosstrasse 1,8910 Affoltern am Albis |
T.+41(0)58 480 13 13 | F. +41 (0)58 480 13 41 | sammlungszentrum@snm.admin.ch | www.sammlungszentrum.ch



Bernhard Elsener [ Tiziana Lombardo / Federica Cocco /
Marzia Fantauzzi | Marie Wérle [ Antonella Rossi
Breathing New Life into Historical Instruments.

How to Monitor Corrosion®

Abstract ‘To piay or to dispiay’ is the dilemma that museums have to face, given the
increasing trend towards historically informed performance. Brass instruments can suf-
fer corrosion both during and after piaying due to the high humidity inside them. To
forestall or at least reduce corrosion, drying with a fan has been chosen as a preventive
measure. The state of corrosion inside the tuning slides of the instruments was deter-
mined with a specia]ly developed electrochemical sensor. The results of the project show
that drying with a fan indeed reduces ongoing corrosion, when compared to a group of
instruments played without preventive measures that showed an increasing corrosion

rate over time.

Introduction Brass, a copper-zinc alloy, has been used to make wind instruments since
the 16th century, mainly due to its very good acoustic properties, the ease of manufac-
turing instruments with it, and its good resistance to corrosion. Historical brass instru-
ments are conserved in museums or collections such as the Burri collection in Bern,?
which has more than a thousand instruments. The increasing importance of historica]ly
informed performance practice (H1P) has resulted in these origina] instruments ]Jeing
Played in concerts. Private and pub]ic instrument collections and museums are being
forced to confront the issues that can be summarised as ‘to piay or to display’ — should
instruments be dispiayed oniy in museum cases, or should they be subjected to ‘normal’
concert use? The overall goal of the project “Brass instruments of the 19th and eariy 20th

centuries between long-term conservation and use in historical]y informed performance

The Swiss National Science Foundation (sns¥) is acknowledged for financing the project “Brass
instruments of the 1gth and ear]y 20th centuries between iong-term conservation and use in histori-
caﬂy informed performance practice” crr2l1_146330/1. The Ttalian Ministry of University and Re-
search (M1UR) is thanked for financing the prIN project prot. 2010329WPF_005 “Sustainability in
cultural heritage: from diagnosis to the deve]opment ofinnovative systems for consolidation, cleaning
and protection”. The Sardinian Regionai Government is gratefuﬂy acknowledged for financial sup-
port (p.0.R. Sardegna F.s.E. Operational Program of the Regione Autonoma della Sardegna, European
Social Fund 20072013 — Axis 1v Human Resources, Objective 1.3, Line of Activity 1.3.1 “Avviso di
chiamata per il finanziamento di Assegni di Ricerca”).

Today part of the Klingendes Museum Bern, www.klingendes-museum-bern.ch (all links in this
article last consulted 18 October 2022).

Seee.g. John Butt: Playing with History. The Historical Approach to Musical Performance, Cambridge 2002.

DOI: 10.26045/kp64-6179-005
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practice”4 is to examine the corrosion phenomena in historical instruments currently
heing used, and to present an appropriate set of recommendations for their conservation
and usage.

The main concern on the part of museums and conservators is corrosion in historical
brass instruments due to the high humidity inside the instruments caused hy piaying.5
Indeed, measurements made during this project have shown that after five minutes of
playing, the relative humidity (rH) inside brass instruments exceeds 9o %. It takes several
days to reach ambient rRu again afterwards.® This means that when instruments are
Piayed regu]arly, a thin film of water can be present inside them for quite a long time,
meaning that long-term corrosion damage can occur. It is well known that in outdoor
atmospheric corrosion, the ‘time of wetness’ (the time during which awater film s present
on the metal surface) controls corrosion intensity. The working hypothesis for preventive
conservation of these instruments was thus to reduce the time of wetness by drying them
with a fan.

Any preventive conservation measure aiming to control the conditions inside histo-
rical brass instruments must, however, be tested and monitored for its efficiency. Con-
servators need a tool for obtaining the relevant information on the corrosion rate inside
the instruments in a rapid, non-destructive way. As corrosion is an electrochemical pro-
cess,” electrochemical techniques are our methods of choice. We shall here present an
electrochemical in-situ sensor for corrosion rate measurement inside the tuning slides
that is intended to heip us monitor the effectiveness of preventive conservation. Parts of

this summary paper have already been puh]ished in scientific journals.8

For details, see www.hkb-interpretation.ch/projekte/korrosion and the text by Adrian von Steiger in
this volume, Pp-32-47-

Einar Mattsson/Rolf Holm: Atmospheric Corrosion of Copper and Its Alloys, in: Atmospheric Corro-
sion, ed. hy William H. Ailor, New York a. 0. 1982, PP-365-392.

See the article by Martin Ledergerber, Emilie Cornet and Erwin Hildbrand in this volume (pp. 48-60).
See R. Winston Revie/Herbert Henry Uhlig: Corrosion and Corrosion Control. An Introduction to Corrosion
Science and Engineering, New York a. 0. 2008, pp. 9-19.

Bernhard Elsener/Federica Cocco/Marzia Fantauzzi/Silvia Palomba/Antonella Rossi: Determination
of Corrosion Rate Inside Historical Brass Wind Instruments. Proof of Concept, in: Materials and
Corrosion 67 (2016), pp. 1336-1343, https://doi.org/10.1002/mac0.201608996; Bernhard Elsener/Marion
Alter/Tiziana Lombardo/Martin Ledergerber/Marie Wérle/Federica Cocco/Marzia Fantauzzi/Silvia
Palomba/Antonella Rossi: A Non-Destructive In-Situ Approach to Monitor Corrosion Inside Histo-
rical Brass Wind Instruments, in: Microchemical Journal 124 (2016), pp. 757764, https://doi.org/10.1016/
j-microc.2015.10.027; Federica Cocco/Marzia Fantauzzi/Bernhard Elsener/Antonella Rossi: Dissolu-
tion of Brass Alloys Naturally Aged in Neutral Solutions. An Electrochemical and Surface Analytical
Study, in: ®sc Advances 6 (2016), pp. 90654-90665, https://doi.org/ro.1039/c6rar8200c.
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Corrosion basics In generai, copper and brass aﬂoys are quite resistant to atmospheric
corrosion due to the formation of protective layers of corrosion products, which greaﬂy
reduce the rate of attack.? If we wish to monitor the efiiciency ofa preventive action to
reduce corrosion, electrochemical measurements are best suited to determining the cor-
rosion state and the instantaneous corrosion rate of an aﬂoy in a given environment.
Rather like a battery, corrosion reactions are redox reactions composed of oxidation

(anode) and a reduction reaction (cathode):

Oxidation: 27n-27n""+ 4de (1a)
Reduction: 0,+2H,0+4e » 40H (1b)

The electrons released at the anode have to be consumed immediately by the cathodic
reaction to maintain eiectro-neutrality, thus the anodic dissolution current and the catho-
dic current must be equa] (Figure 1) and correspond to the corrosion current.

Of the information contained in Figure 1, only the corrosion potentiai €corr can be
measured experimentaliy. The corresponding corrosion current density icorr ﬂowing in
the system is short-circuited, thus the current measured from external I = o. However,
icorr can be indirectiy determined by measuring the poiarisation resistance Rp, the in-

verse of the current versus potential curve close to the corrosion potential €corr (insert

in Figure 1).
Fry more Zn composition more Cu FIGURE 1 Schematic current
wv

«— . .
&= denS|ty - potentlal curves for
o Me --> Me* +ze !
o 1 brass in neutral solutions. With
c Y
o W time of immersion (ageing) the
S
IS} corr - corrosion rate decreases and

0, +2H,0 + 4e --> 40H-

From the measured poiarisation resistance Rp, the corrosion current density icorr can be

calculated with the Stern-Geary relation™ that holds for uniform corrosion.

icorr = B/Rp (2)

The constant Bin equation (2) depends onthe speciﬁc system under test; avalue of 26 mV

for B has been assumed in this work.

Mattsson/Holm: Atmospheric Corrosion of Copper and Its Alloys.
Revie/Uhlig: Corrosion and Corrosion Control, pp. 53-82.

potentials. Ecorr establishes at

EMe - -7 corr N
...—:_ - - €corr moves to more positive
02 Potential ials. i

the point of electro-neutrality.
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Finally, the loss in thickness or the corrosion rate veorr (in pm/year) can be calculated
using Faraday’s law. The resulting conversion factor for pure copper is 12, thus 1pA/cm?
corresponds to 12 pm/year. This Procedure is valid for general corrosion as it occurs on

brass a]loys in neutral electrolytes.

The electrochemical sensor A dedicated electrochemical sensor was developed to per-
form the electrochemical measurements inside the historical brass instruments, open
circuit potential and polarisation resistance. The sensor combined an Ag/AgCl solid-
state reference electrode and a small platinurn grid as counter electrode, both embedded
inathin sponge (Figure 2a). The first prototype of the sensor had a surface of about 2.cm?
(15 x .5cm) and was used in the proof of concept for flat samples only (Figure 2b).™ A
further development consisted of atubular sensor mounted on a thin plastic tube to insert

the sensor in the brass instruments.”

Sponge e CE counter

solution E__ RE reference

e e

WE working

Sample under test

FiGure 2 a)Schematic drawing of the sensor for

electrochemical measurements on flat samples. The

sponge is circa 1.5 x 1.5cm (area 2cm?). Thickness
circa 2mm. b) Photograph of the sensor used on

flat brass samp|es

This tube allowed us to s]ightly inflate a small balloon mounted at its end and to press
the sensor gently against the inside of the tuning slide. When the measurement at one
point was completed, the air pressure was released and the sensor was moved to the next
measuring position without scratching the inside of the instrument part.

The flat sensor was tested on two model brass alloys (CuZn18 and CuZn3y) in diffe-
rent surface states. In order not to alter the surface being tested, a non-aggressive phos-
phate buffer solution (pH 7) with a small amount of NaCl was used. The results of
corrosion potential €corr and polarisation resistance Rp measured with the sensor were
comparable to the results obtained in the traditional electrochemical cell as is shown in

Figure 3. Freshly polished samples show the lowest Rp values (10-20kQcm?) corres-

Elsener/Cocco/Fantauzzi/Palomba/Rossi: Determination of Corrosion Rate.
Elsener/Alter/Lombardo/Ledergerber/Wérle/Cocco /Palomba/Fantauzzi/Rossi: A Non-Destructive

In-Situ Approach to Monitor Corrosion.
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Ponding to the highest corrosion rate of about 30 pm/year; the ‘as received’ Cur8Zn
brass aﬂoy showed Rp values of around 8o kQcm?, corresponciing to a corrosion rate of
4 pm/year. On an old mouthpiece, the corrosion rate was found to be 0.4 pm/year. Note
that these are the initial corrosion rates. After ionger contact with the solution, the values
decrease hy about a factor of 10.83 Overall, despite some scatter in the individual results,
a linear correlation with a siope of about 0.95 was found between the corrosion rate
measured with the sensor and in the electrochemical cell, indicating that the sensor was
working properly and reproduced the exposure situation of a traditional electrochemical

cell. The accuracy is good and can be estimated to be about +20% over two orders of

. I
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s
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Results from historical instruments  In orderto assess the preventive conservation (using
afanto dry the instruments after piaying), measurements with the sensor were performed
before, haifway through and at the end of the testing period of 14 months, in all the
34 tuning slides of the 16 instruments. In total, this came to 102 individual measurement
positions. We present here the results of four selected horns (Tahie 1) from two different

manufacturers, Raoux-Millereau, Paris (F) and Couesnon, Paris (F).*°

Description of the brass instruments (horns) These instruments were manufactured

between 1900 and 1932. In a previous project it was found that manufacturers used

Cocco/Fantauzzi/Elsener/Rossi: Dissolution of Brass Alloys, p. 90662.
Elsener/Cocco/Fantauzzi/Palomba/Rossi: Determination of Corrosion Rate, p. 1341.

Ibid, p.1342.

See also Elsener/Alter/Lombardo / Ledergerber / Worle | Cocco [ Palomba / Fantauzzi / Rossi: A Non-
Destructive In-Situ Approach to Monitor Corrosion, p.758.
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different alioys for different parts of the instruments, for reasons that might be related
to the different quality of the sound and also according to alloy availability."” So the overall
variation of the composition (Table 1) is quite iarge. All these instruments were bought
between 2011 and 2013 and have been stored at the Burri collection since then. With the
exception of 5024, they were cleaned at a Workshop shortly after purchase by immersing
the instruments in a citric acid bath (Cuproten) accompanied by fine brushing with a
nyion brush, followed by neutralisation in a sodium carbonate (NaZCO3) solution. The
inside of instrument 5024 has not been cleaned in the past 3050 years. Only exterior

stains were removed, and the pistons were cleaned mechanica]ly.

TaBLE 1 The four instruments (horns) used in the investigation.

The range of compositions (wt%) determined by xrF is provided.*®

Instrument Manufacturer Year Condition XRF composition (wt%)
HKB 5004  Couesnon, Paris 1922 Cleaned in 2011/2012  Cut: 6076 Zn: 2237
HKB 5009 Raoux-Millereau, Paris 1900  Cleaned in Dec 2012 Cu: 64-69 Zn: 30-35
HKB 5024  Couesnon, Paris 1932 no cleaning Cu: 61-74 Zn: 2238

HKB 5025  Couesnon, Paris 1910 Cleaned in 2013/2014 Cu: 6273 Zn: 2638

Condition assessment with the sensor before playing  Measurements of corrosion poten-
tial were made in-situ with the tubular sensor (Figure 4), and readings were taken every
1cm from the entrance on both sides of the tuning slide. After the sensor was pressed
against the tube with the small balloon and eiectroiytic contact had been established,
readings of the corrosion potentiai were taken after 0.5, 1 and 2 minutes at each point.
Exampies of the results obtained on three different tuning slides are shown in Figure 5.
No systematic variations of the corrosion potential were found except the cieariy lower
€corr values at points of soldering.

The points for poiarisation resistance (Rp) measurements were selected on the basis
of the corrosion potentiai recorded previousiy. Rp measurements were performed in
areas with quite homogeneous corrosion potential over several centimetres and were

begun 2—5 minutes after contact with the sensor.

See Marianne Senn/Hans J. Leber/Martin Tuchschmid/Naila Rizvic: Blechblasinstrumentenbau in
Frankreich im 19. Jahrhundert. Anaiysen von Legierung und Struktur des Messings zugunsten eines
historisch informierten Instrumentenbaus, in: Romantic Brass. Franzosische Hornpraxis und historisch
informierter Blechblasinstrumentenbau. Symposium 2, ed. by Daniel Allenbach, Adrian von Steiger and
Martin Skamletz, Schliengen 2016, pp.398-419.

See also Elsener/Alter/Lombardo / Ledergerber / Worle | Cocco / Palomba / Fantauzzi [ Rossi: A Non-

Destructive In-Situ Approach to Monitor Corrosion, p. 760.
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" Tuning slide
(Working electrode)

Sensor with PVC tube
and connection to RE

Ficure 4 Experimental arrangement for the in-situ
measurements of corrosion potential and polarisation

resistance, using the tubular sensor

FicurE 5 Results of corrosion potential measurements per-

formed with the sensor inside the tuning slides. The numbers
here indicate the potentia| measured at a given position after
30 seconds, 1 and 2 minutes. Measurements were taken at a
distance of 1.cm in the left and right arm of the tuning slide.
Potential of the sensor vs Ag/AgCl sat = -170 10 mV.

a) HKB 5004.2 — b) HKB 5009.2 — ¢) HKB 5025.1
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The results of the Rp measurements of the nine tuning slides from the four different
instruments show great variations, both within individual tuning slides, and even more
among different tuning slides.’® Overall, no influence hy the composition or cleaning
procedure can be observed. The polarisation resistance thus allows us to determine the
instantaneous corrosion rate at the point of measurement. However, no precise indica-

tion of the corrosion state (the reason Why Rpis higher or lower) is Possihie.

Ficure 6 Diagnostic plot of the specific 10* S g_
olarisation resistance Rp versus corrosion a B foocs e
P P g B 50091 group As”
. . . . . S Apgo
B 50092 pel IS
potential Ecorr of nine different tuning slides g _—y G e | g
. 5024.2 P =1
25 measurement points) of the four horns o Y oo N° T =
(25 P ) % X 50252 ,‘a’&)j,,i A4 Ta ]
H H A art saliva 7 ] > . =
measured before playing the instruments. 3 X moan, . wh/ w R % S
. . & u  hech.pdl. :
Included in the plot are data obtained on the e = ’6‘:—‘ - a3
g 3 himnjersed ar rg/' group C P—’r
Cu37Zn model a||oy immersed for 1, 3 and 16 = group B 0 ]
c L
hours in artificial saliva ( A ),2° data from all % - %) @ =
. . . N : & ®
the model alloys in a mechanically polished E A L_'/é“’ pol. >
S :
surface state (l), and data from all the model o Gk Te
1 1

i
alloys immersed for one hour in the buffer -400 -300 -200 -100 0 100
solution pH 7 without chlorides (@).2 Fatantiel imv AgCless)

Diagnostic plot |og Rp versus €corr All the individual pairs €corr/Rp measured at diffe-
rent positions in the tuning slides of the four horns (Table 1) are Piotted ina iog Rp versus
€corr diagram (Figure 6); combining the information from the corrosion potential and
the corrosion rate allows us to rationalise the data. Indeed, three different groups of data
(indicated by a diagonal line) can be found: group A with high to very high Rp values over
the whole potential range are found for tuning slide #1KB 5004.2, but also single points
of HKB 5009.2 and HKB 5004.1 fall into this group. This group of data reflects situations
with very high Rp Vaiues/very low corrosion rates inside the tuning slides. A much 1a_rger
group (indicated as group B) shows Rp values about a factor of 1o lower than group A (with
a corrosion rate a factor of 1o higher). The tuning slides HKB 5024.1 and 5024.2 and HKB
5025.1 belong to this group, as do two points of HKB 5004.1 and one of HKB 5004.3. A third
group (group C) can be found in the range of 50-200 kQcm?, thus at quite low values of
Rp. The tuning slides of kB 5009.1 belong to this group.

See ibid, p.761.

Federica Cocco: Comportamento elettrochimico e analisi xes e xaEs di leghe di ottone per la produzione di
strumenti musicali del x1x secolo [Electrochemical and xes/xaEs Surface Analytical Investigation of Brass
Aﬂoys of Musical Instruments of the Igth Century], Master Thesis, University of Cagiiari, 2013.

Silvia Palomba: Indagine elettroanalitica del rame, dello zinco e di 1eghe di Ottone [Electrochemical Investiga-

tion of Copper, Zinc and Brass Auoys], Master Thesis, University of Cagiiari, 2015.
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The three groups A, B and C can be described each with a diagonai line with slope circa
160 mV per decade Rp. For a given (constant) environment characterised by pH value and
oxygen content (in the sensor sponge), the surface state and the a]]oy composition give
rise to systematic and correlated variations of both € and Rp, showing that Rp in-
creases (corrosion rate icorr decreases) with increasing potential. However, the data from

inside the tuning slides lack any information on the surface composition.

Correlation to the surface state  The comparison with data from well-controlled labora-
tory experiments where the surface state is known substantiates the ECOH/Rp results
obtained inside the tuning slides. Three sets of data have been included in Figure 6.

The first set of data refers to the mechanicaﬂy polished CuZn3y model aﬂoy exposed
to artificial saliva.22 One can note that after 1 hour of immersion, the data points fall on
the line of group B, after 3 and 16 hours respectiveiy of immersion the €corr/Rp data
points instead fall on the line of group A. XPs surface ana]ysis performe(i on the samples
after 16 hours of immersion in artificial saliva documented the formation of a surface
film composed of CuSCN and Zns(PO4),.3 This surface film has protective properties
and increases Rp, thus strongly lowers the corrosion rate.

The second data set refers to mechanicaﬂy poiished brass alioys exposed for 1 hour in
the buffer solution pH 7 (no chloride ions).*4 One can note that these €corr/Rp data fall
on the line of group C; we may assume the formation of a non-protective surface film.

The third set of data refers to measurements with the sensor on mechanica]ly poiished
brass alioys. The Rp values are very low (circa To kQcm?), indicating avery high corrosion
rate of these freshiy poiished sampies where practicaliy the bare aiioy is expose(i to the
solution.

Comi)ining data from well-controlled iaboratory experiments where xps surface
anaiysis was performe(izf' with the €corr/Rp results obtained inside the tuning slides
(Figure 6) allows for the following tentative interpretation: The surface condition of
sampies iying on line A can be assumed to showa protective surface film similar (or much
more protective) to that formed upon immersion in artificial saliva for 16 hours. The Rp
values are generaﬂy high to very high and the corrosion rates correspondingiy low to very
low. The surface condition of samples lying on line B can be assumed to present a more

or less thick oxy-hydroxide film, formed after proionged air exposure or in the initial

Cocco: Comportamento elettrochimico.

See Cocco/Fantauzzi/Elsener/Rossi: Dissolution of Brass Alloys; Cocco: Comportamento elettrochimico.
Palomba: Indagine elettroanalitica.

Cocco/Fantauzzi/Elsener/Rossi: Dissolution of Brass Alloys; Cocco: Comportamento elettrochimico; Pa-

lomba: Indagine elettroanalitica.
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phases of immersion in artificial saliva.2® Rp values compared to line A are clearly lower,
thus the corrosion rates are higher. Samples lying on line C could be points where a nearl
g pies lymng p y
bare surface is present. A mechanistic interpretation based on the effect of surface com-
P Tp

position on the rate of the oxygen reduction reaction has been proposed.27

E{'Ticiency of preventive conservation The tuning slides of 16 brass instruments of dif-
ferent age, conservation conditions and state of cleaning28 were characterised with cor-
rosion potential and polarisation resistance (Rp) measurements before the playing period
began, and after 7 and 14 months (for the procedure, see above). During the playing period,
the instruments were played daily for at least 5 minutes (with some exceptions) in order
to increase the humidity inside the instrument. One group of musicians used on]y con-
ventional measures (emptying valves to drain condensed water), while the second group
used a fan to ventilate the instrument with air in order to dry it out (preventive conserva-
tion).

The results of the measurements constitute a huge amount of data and are presented
here as a cumulative probabiiity plot, a statistical anaiysis for any distributed values. Note
that a normal Gaussian distribution in a histogram resultsina straight line in the cumu-

lative probabﬂity plot. The foﬂowing groups have been created:

—  instruments before piaying started
—  instruments without preventive conservation, after 7 months and after 14 months

—  instruments with preventive conservation, after 7 months and after 14 months

Instruments without preventive conservation  The statistical analysis in the cumulative
probability piot of the instruments (tuning slides) without preventative conservation
measures is presented in Figure ya. It can be noted that the average of poiarisation
resistance after 14 months of playing is s]ightly lower (shifted to the left) Compared to the
average Rp before. This indicates that the averdge corrosion rate measured (which value
can be read at the 50% 1eve1) was about a factor two higher aftera 14-month piaying period
than could be expected by the high humidity inside the instruments. The lines at the
three measuring times (o, 7, 14 months) are nearly parallel, indicating that the standard

deviation remained the same.

Cocco: Comportamento elettrochimico.
Elsener/Alter/Lombardo/Ledergerber/Wérle/Cocco /Palomba/Fantauzzi/Rossi: A Non-Destructive
In-Situ Approach to Monitor Corrosion.

See the article by Adrian von Steiger in this volume, PP-32-47-
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FiGURE 7 Statistical analysis (cumulative probability plot) of the polarisation resistance Rp
measured in the different tuning slides of the brass instruments before, after 7 months and
after 14 months of playing. Left: without preventive conservation; right: with preventive

conservation (drying with a fan)

Instruments with preventive conservation When we compare the Rp measurements in
the tuning slides of instruments with prevention conservation before, after 7 months and
after 14 months (Figure 7b), we see that the average of the Rp values remained approxi-
rnately constant (the green curve, 74 months, is identical to the red curve, o Inonths). This
indicates that the average corrosion rate measured in the tuning slides did not change
with time; drying with the fan asa preventive conservation measure was thus effective in
preventing the onset of more rapid corrosion such as was observed in the tuning slides
without preventive conservation (Figure 7a).

To evaluate a change in the po]arisation resistance value at the individual measuring
points in the tuning slides of the different instruments, a simpler analysis procedure was

used (“traffic light"), similar to the evaluation of the endoscope measurements:*9

- “green” — Rp values are constant (within +20 %)
- “orange” -mno clear trend in the Rp values over time

- “red” —the Rp values decrease over playing time

Based on this analysis, instruments with preventive conservation showed 70% of the
values “green” and 20 % “orange”. Instruments without prevention instead showed 70%
of the values “red” and 20% “orange”. Thus, also based on an analysis of the individual
tuning slides, it can be cleaﬂy shown thatthe preventive measure of’ drying the instrument

with a fan after playing is effective.

See the article on endoscopy by Martin Ledergerber in this volume, PP-92-96.
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Conclusions  The non-destructive electrochemical sensor for in-situ measurements
inside the tuning slides of historical brass instruments worked well; the same results were
obtained on model a]]oys as with conventional electrochemical measurements.

The results of the measurements before the playing period showed a great variation
in the rate and state of corrosion inside the tuning slides and among the instruments;
for this reason, statistical analysis (cumulative probabﬂity plots) had to be used.

After 14 months of piaying, the two groups of instruments ‘without prevention’ and
‘with prevention’ could clearly be distinguished: inside the tuning slides of instruments
where the drying Procedure had been applied, the corrosion rate was the same as before,
or increased only slightly. On the contrary, inside the tuning slides of instruments with-
out this preventative procedure, the corrosion rate increased over time, on average by a
factor of two.

As a scientific result, the diagnostic plot ‘iog Rp versus €cory’ allows us to group the
individual measurement points and to allocate them to very low, low and medium-high
corrosion rates. The reason why individual measurement points belong to which group
can be found in the thickness and composition of the surface film inside the brass

instruments.



Federica Cocco / Marzia Fantauzzi [ Bernhard Elsener / Antonella Rossi
How Surface Analysis Can Contribute to an Understanding

of the Preventive Conservation of Brass Instruments?

Abstract Historical brass instruments can suffer corrosion during and after playing due
to the high degree of humidity inside — but the surface chemistry inside the tuning slides
remains essentially unknown. Based on a series of previously published works of the
present authors, this paper describes in a comprehensive way how ex-situ xps surface
anaiyticai measurements can shed iight on this topic. On freshiy poiished brass sampies
exposed to model solutions such as artificial saliva, a thick, poiycrystaﬂine surface film
composed of copper-thiocyanate and zinc phosphate is formed, whereas in a phosphate
buffer solution only a thin film composed of copper and zinc oxy-hydroxide and zinc
phosphate is present. ‘As received’ brass sa_mples from old instruments showed quite a
thick surface film of copper and zinc oxy-hydroxide that protects the aﬂoy beneath from
corrosion. In combination with the in-situ electrochemical results, a first, tentative iden-

tification of the surface film inside the tuning slides can be offered.

Introduction ~ Brass instruments of the nineteenth and eariy twentieth centuries are
heing played more and more often for purposes of historicaliy informed performance
practice. In the case of a brass instrument, a musician’s hot, wet breath could worsen the
instrument’s interior corrosion, but little is known about this danger. The corrosion state
inside these historical brass instruments before and after heing played has been mo-
nitored using electrochemical methods in order to check the eﬁiciency of preventive

conservation protocols.2 The measurements inside the tuning siides, however, lack any

The Swiss National Science Foundation (sns¥) is acknowledged for financing the project “Brass
instruments of the rgth and eariy 20th centuries between long-term conservation and use in histori-
cally informed performance practice” cri2l1_146330/1. The Italian Ministry of University and Re-
search (M1UR) is thanked for financing the PrIN project prot. 2010329WPF_oos “Sustainability in
cultural heritage: from diagnosis to the deveiopment of'innovative systems for consolidation, cleaning
and protection”. The Regionai Government of Sardinia is gratefuliy acknowledged for financial sup-
port (.0.R. Sardegna F.s.E. Operational Program of the Regione Autonoma della Sardegna, European
Social Fund 20072013 — Axis 1v Human Resources, Objective 1.3, Line of Activity 1.3.1 “Avviso di
chiamata per il finanziamento di Assegni di Ricerca”).

Bernhard Elsener /Marion Alter/Tiziana Lombardo /Martin Ledergerber/Marie Wérle /Federica
Cocco/Marzia Fantauzzi/Silvia Palomba/Antonella Rossi: A Non-Destructive In-Situ Approach to
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information on the surface state and composition at the point of measurement (except
for endoscope images). In order to correlate the results of electrochemical measurements
with the surface state and composition, information from surface analytical experiments
on model alioys in controlled environments is required.

In this chapter, we report on the results of an x-ray photoelectron spectroscopy
(xps/xAES) surface investigation of brass (Cu-Zn alloy) model samples that have been
exposed both to a mild environment (phosphate buffer pH 7) and to a quite aggressive
solution (artificial saliva) that represent the two extremes of 1iquids that can be present
in the tuning slides after p]aying. Brass aﬂoys exposed to the phosphate buffer solution
show a rapid formation of a thin film composed of copper and zinc oxide that limits the
corrosion rate but is not protective. With the artificial saliva solution, the corrosion rate
of brass is initialiy very high, but decreases rapidiy to values below 1 pm/year. XPs surface
analysis has shown the formation of a thick protective film of CuSCN (thiocyanate) and
zinc phosphate 3

Combining electrochemical and surface analytical data obtained on model brass
alioys allows us to rationalise the different corrosion behaviour found in the tuning slides
of the brass instruments.# We here investigate the link between electrochemical be-
haviour and the surface composition of brass aﬂoys exposed to the atmosphere or to the

environment present in the tuning slides.

xps surface ana|ysis X-ray photoeiectron spectroscopy (xPs) has its roots in nuclear
physics research and attracted major interest in 1964 when it was first demonstrated that
chemical-state information could be obtained hy measuring the kinetic energy of elec-
trons emitted by a sample irradiated with soft X-Tays. Since then, enormous progress has
been made to improve the quaiity of spectrometers, standards of operation, and proce-
dures for quantiﬁcation. XPS is a non-destructive technique that combines high sensiti-
vity with chemical-state identification. This technique is well suited for obtaining the

quantitative composition of nanometre thick surface films.

The principle  X-ray photoe]ectron spectroscopy (XPs) is based on the photoeiectric

effect: photons of an adequate energy hv ionise atoms in the sampie, resuiting in the

Wind Instruments. Proof of Concept, in: Materials and Corrosion 67 (2016), pp. 1336-1343, https://doi.
01g/10.1002/mac0.201608996; and the article by Bernhard Elsener et al. in this volume, pp- 61-72.
Federica Cocco/Marzia Fantauzzi/Bernhard Elsener/Antonella Rossi: Dissolution of Brass Alloys Na-
turaﬂy Aged in Neutral Solutions. An Electrochemical and Surface Anaiyticai Study, in: Rsc Advances
6 (2016), pp. 90654-90665, https://doi.org/r0.1039/c6rar8200c.

See the article by Bernhard Elsener et al. in this volume, pp. 61-72.
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HOW SURFACE ANALYSIS CAN CONTRIBUTE TO AN UNDERSTANDING

emission of core-level electrons. Photo-ionisation comprises (Figure 1): (1) photon
absorption, (2) electron emission, (3) move of the electron within the solid toward
the surface, and (4) escape of'the electron from the solid into the vacuum of the spectro-

meter.

2p (L) [IV:!

2p (L
P ( 2) Ficure 1 Schematic of the photoemission process.

The x-radiation of energy, hv, ejects a photoelectron
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According to the principle of conservation of energy, the sum of the energy of the initial
state Ei plus the photon energy, hv, is equal to the sum of the energy of the final Ef state
plus the kinetic energy of the emitted photoelectron, KE. Rearranging this, one obtains
the binding energy, BE, of the photoelectron from equation (1) (the difference in energy
between the final and the initial state) as the difference between the energy of the incident

beam minus the kinetic energy of the emitted photoelectron.
BE-hv-KE-Ef_E (1)

As each element has characteristic core-electron binding energies, it will emit photo-

electrons with a characteristic kinetic energy fora given photon energy. Element identi-

FIGURE 2 Survey spectrum
of a CuZn3y brass model alloy
after sputtering in uHv. Core

levels: copper Cuzp, zinc Zn2p.

Cuszs. X-ray excited Auger elec-
trons: CULMM and ZnLMM

(reproduced with permission
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fication can thus be accomplished by recording the photoe]ectron energy distribution
(spectrum), which will show peaks corresponding to different elements. As an exampie,
the survey spectrum of'a CuZn3y brass al]oy after ion etching is shown in Figure 2. The
spectrum recorded exhibits photoe]ectron signals attributable to photoemission from
core levels of copper (Cuzp), zinc (Zn2p), to photoemission from outer levels (Cu3s, Cusp,
Zn3s, Zn3p), from the valence region (Cuzd and Zn3d with Cugs and Zngs) and peaks due
to X-ray-excited Auger emission (CuLMM, ZnLMM). Fi]ling the core vacancy with an
electron originating from an outer level generates other eiectrons, known as Auger elec-
trons, that emit no radiation. It should be noted that the photoelectron peaks are narrower
and simpier than the Auger signals. The background increases on the iow-kinetic-energy
side (high-BE side) of the peaks due to the occurrence of inelastic photo-emission. The
acronym ESCA (eiectron spectroscopy for chemical anaiysis) emphasises the fact that both

photoeiectron and Auger electron peaks appear in the xps’ spectrum.

Chemical State Information  The difference in binding energy between the same atom,
either in two chemicaﬂy different sites in the same compound or in two different com-
Pounds, is referred to as the ‘chemical shift. Many factors can contribute to the chemical
shift, and usuai]y its interpretation is accomplished onan empirical basis. A description
of chemical shift theory is given in the literature.5

From an anaiytical point of view, it is very useful to compare the measured binding
energy for the unknown element with the binding energy of a reference compound,
measured under the same experimenta] conditions. Tables of peak positions may be
found in the literature and a database is available from N1sT.® However, as in the case for
copper and zinc, the identification of the chemical state of an element based on binding
energy alone is not aiways possibie.7 Other features of the xps spectra have to be ex-
amined, such as the presence of shal(e—up satellites or the chemical shift of the X-Tay-
excited Auger lines combined with that of the correspondent photoelectron peak binding

energy in a two-dimensional Wagner plot.8

See William F. Egeihoff: Core Level Binding Energy Shifts at Surfaces and in Solids, in: Surface Science
Reports 6/6-8 (1987), pp. 253-415, https://doi.org/10.1016/0167-5729(87)90007-0.

Alexander V. Naumkin/Anna Kraut-Vass/Stephen W. Gaarenstroom/Cedric J. Powell: n1sT Standard
Reference Database 20, Version 4.1, https://doi.org/10.18434/T4T88K, accessed August 2019.

Federica Cocco/Bernhard Elsener/Marzia Fantauzzi/Davide Atzei/Antonella Rossi: Nanosized Surface
Films on Brass Alloys by xps and xAEs, in: rsc Advances 6 (2016), pp.31277-31289, https://doi.org/
10.1039/C5RA23135C.

Ibid.; see also Giuliano Moretti: Auger Parameter and Wagner Plot in the Characterization of Che-
mical States by X-Ray Photoelectron Spectroscopy. A Review, in: Journal of Electron Spectroscopy and
Related Phenomena 95 (1998), pp. 95-144, https://doi.org/10.1016/50368-2048(98)00249-7.
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Instrumentation A basic block diagram ofan X-Tay photoelectron spectrometer is given
in Figure 3. It consists of an ultra-high vacuum chamber equipped with an x-ray source,
usually MgKe (1253.6 eV) and/or AlKa (1486.6 V), which can also be monochromatic, a
lens system that collects the photo-ejected electrons, an energy analyser, a detector, and
a system suitable for displaying signal intensity as a function of the kinetic or binding
energy. The e]ectron-energy analyser is the heart of the system; its task is to measure the

electron energy spectrum.

I Ultra high Vacuum |
1(109- 102 Torr) I
|
|
I
| nalyser |
: I
: |
| [
: ' |
| 2 detector
7] I
: b, - |
|
' |
! |

Ficure 3 Block diagram of a basic xps instrument

Older spectrometers have poor lateral resoiution; however, with recent generation imag-
ing photoelectron spectrometers, lateral resolution down to about 3pm can be achieved.

XPS imaging offers new opportunities compared to existing surface-analysis techniques.

Copper, zinc and brass alloys ~ For copper, zinc and brass alloys, the above outlined
approach based on the binding energy to determine the chemical state is very difficult
because the chemical shift between the metallic state and the oxidised one is very small.9
A close inspection of the shape of the x-ray-induced Auger signals Cul;My, My 5 and
ZnL3M4Y5M4Y5, together with the use of the Auger parameter, great]y improves the

See Mark C. Biesinger/Leo W. M. Lau/Andrea R. Gerson/Roger St. C. Smart: Resolving Surface Che-
mical States in xPs Analysis of First Row Transition Metals, Oxides and Hydroxides: Sc, Ti, V, Cuand
Zn, in: Applied Surface Science 257 (2010), pp. 887-898, https://doi.org/r0.1016/j.apsusc.2010.07.086.
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assignment of the chemical state for both copper and zinc.™® A detailed study analysing
sputter-cleaned, rnechanicaﬂy poiished and ‘as received’ copper, zinc and Cu3yZn brass
alloysII provides the basis for the surface analysis of model brass aﬂoy samples and

sampies from old instruments used in this work.

Auger signals of pure elements copper and zinc (metal and oxide) ~ The Auger signals of
metallic copper and copper oxide Cu,O show a chemical shift of about 1.7eV and the
shape of the spectra are different (Figure 4); the same holds for metallic zinc and zinc
oxide ZnO with a chemical shift of 4.0eV. Thus, based on the Auger signais, itis possible

to distinguish and identify metallic and oxidised components on the same sample.
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FiIGURE 4 Auger spectra CulL3MysM, s of metallic copper and Cu,O copper
oxide (left) and ZnL3M,,sM, 5 of metallic zinc and ZnO zinc oxide (right)*?

Brass Cu3yZn model alloy mechanically polished  In mechanically polished brass alloys,
the signals from copper and zinc are presentin the metallic and oxidised state. The most

intense photoelectron peaks Cuzp3/2 and Zn2p3/2 showed only one single peak with the

Cocco/Elsener/Fantauzzi/Atzei/Rossi: Nanosized Surface Films on Brass Alloys.

Ibid.

The multicomponent Auger signals are given in detail in ibid.



HOW SURFACE ANALYSIS CAN CONTRIBUTE TO AN UNDERSTANDING

same binding energy as in pure copper (932.5€V) and zinc (1021.7€eV), confirming that

these signals do not allow for the identification of the chemical state of copper and zinc.

The xAES spectra of Cul;M, sM, s (Figure 52) and Znl;M, sM, s (Figure sb) have a clearly

different shape with two maxima compared to those of pure metals or pure oxides

(Figure 4). This indicates the simultaneous presence of the metal and oxide component

due to the presence of a thin oxide 1ayer on the brass surface. The curve ﬁtting of the two

Auger peaks (Figure 5) was perforrned using the enve]opes of the metallic state and the

oxidised ones (Figure 4). The kinetic energyin the xAESs spectrum of’ metallicand oxidised

copper was 918.5eV and 916.8eV respectively, of metallic and oxidised zinc 992.3eV and

988.0€V respectively.
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Ficure 5 High resolution xAEs spectra of

mechanically polished brass model alloy CuzyZn,
left: copper CulzM,,sMy 5, right: ZnLsM, sMy 5
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Wagner chemical state plot  The chemical state plot, a two-dimensional plot of xAEs
kinetic energy, KE, versus photoeiectron binding energy, BE, of the same compound,
allows for a more accurate assignment of the chemical state, especialiy in the case of
copper and zinc and their alloys.

The chemical state piot for copper compounds (Figure 6a) shows that for sputter-
cleaned a]ioys, oniy the signai of the metallic copper is revealed for all alioys (BE/KE of
932.6€V/918.6€V). By contrast, for ‘as received’ alloys, no metallic signal is detected due
to the thick surface film consisting of Cu(OH), and Cu,O. Mechanically polished alloys
show a thin film of Cu,O, beneath the signai of metallic copper.

The chemical state plot for zinc compounds (Figure 6b) shows for sputter-cleaned
alloys only the signal of metallic zinc for all alloys (BE/KE 1021.7€V/992.3€V). For the ‘as
received’ aﬂoys studied, a thick surface film composed of ZnO is found and no metallic
signal is detected. Mechanicaiiy polished alioys show a thin film of ZnO, beneath the

metallic signai of zinc.

Brass model alloys exposed to solutions  Mechanically polished brass alloys were exposed
for up to 16 hours to solutions and the electrochemical and surface anaiyticai data were
recorded.™ In the more aggressive artificial saliva solution,™ the corrosion rate at the
beginning was high but diminished to values <1 pm/year after 16 hours due to the pro-
gressive formation of a polycrystalline surface film of copper thiocyanate (CuSCN) and
zinc phosphate (Zn3(POy),). In the phosphate buffer solution, the electrochemical and
corrosion behaviour did not change depending on the duration of immersion, and sur-

face analysis revealed a thin surface film composed of copper and zinc oxy-hydroxide.16

Applying the technique to samples from old brass instruments ~ After we had elabo-
rated the scientific basis for the xps/xAEs surface analysis using brass model alioys, the
xPps surface analyticai technique was appiied to samples from old brass instruments
that were no ionger in use. The ‘as received’ sampies showed quite a thick hydrocarbon

contamination 1ayer, and after washing in organic solvents a thick surface film com-

See Moretti: Auger Parameter and Wagner Plot.

Cocco/Fantauzzi/Elsener/Rossi: Dissolution of Brass Alloys; Cocco/Elsener/Fantauzzi/Atzei/Rossi:
Nanosized Surface Films on Brass Alloys.

Composition according to G. Tani/F. Zucchi: Valutazione elettrochimica della resistenza alla corro-
sione dei metalli di uso corrente nelle protesi dentarie [Electrochemical Evaluation of the Corrosion
Resistance of Commonly Used Metals in Dental Prosthesis], in: Minerva Stomatologica 16 (1967),
Pp- 710-713.

Cocco/Fantauzzi/Elsener/Rossi: Dissolution of Brass Alloys; Cocco/Elsener/Fantauzzi/Atzei/Rossi:

Nanosized Surface Films on Brass Aiioys.
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posed of copper oxide (Cu,O), zinc oxide (ZnO) and hydroxides (Cu(OH),, Zn(OH),) was
revealed.

On these sampies, the same electrochemical tests were performed with the dedicated
sensor' as inside the tuning slides, and the open circuit potential (corrosion potentiai)
and the polarisation resistance (corrosion rate) were measured.”™ The ‘as received’
sampies from old brass instruments showed a corrosion potential between —50 and omV
Ag/AgCl, similar to brass samples after mechanical polishing or after immersion in
phosphate buffer solution (Figure 7), the polarisation resistance instead is in the range of

200kQcm? to tMQcem?, indicating avery low corrosion rate between r.5and 0.3 pm/year.
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Ficure 7 Diagnostic plot combining the electrochemical and surface

analytical data obtained on brass samples with different surface conditions

Combining electrochemical and surface analytical results (Figure 7), it can be concluded
that old sampies from brass instruments show a very low corrosion rate due to the
presence of a thick ‘as received’ surface film composed of’ copper oxide (Cu,O), zinc oxide
(ZnO) and hydroxides (Cu(OH),, Zn(OH),). By contrast, samples where this native oxide

Elsener/Alter/Lombardo/LedergerbeyyWorle/Cocco/Palomba/Fantauzzi/Rossi: A Non-Destructive In-
Situ Approach to Monitor Corrosion; Elsener/Cocco/Fantauzzi/Palomba/Rossi: Determination of’
Corrosion Rate.

See also the article by Bernhard Elsener et al. in this volume, pp. 61-72.
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film has been removed by mechanical polishing (resulting in a brilliant brass surface
appearance) show a low poiarisation resistance (thus the corrosion rate is very high).
Indeed, at the beginning of immersion into the solutions, the corrosion rate is 50-I00
times higher than the corrosion rate on real sampies with a protective oxide film. This
can be expiained by the electrochemical mechanism of the oxygen reduction reaction
where the redox couple Cu,0/CuO play a key role.”

Based on this information (Figure 7), it is possibie to link the electrochemical infor-
mation obtained from measurements inside the tuning slides®® with the composition of
the surface determined ex-situ on the same materials exposed to different solutions —
and thus to make tentative, indirect conclusions regarding the (unknown) surface com-

position inside the tuning slides.

Conclusions  The novel ana]yticai strategy based on a combination of xps and xAEs
signais allowed chemical state identification and full quantification of compiex systems
with copper and zinc such as the brass a]loys.

The natural patina formed on old instruments, anaiysed in the ‘as received’ condi-
tion, was identified as a thick surface film composed of copper and zinc oxides and
hydroxides that protects the alioy from corrosion. Freshiy poiished brass alioys instead
showed a thin, non-protective surface film.

Combining the ex-situ surface analyticai results with results from electrochemical
measurements performed on the same sarnpies allowed for a tentative interpretation of
the corrosion behaviour of brass aﬂoys in neutral solutions, which in turn enabled us to

get information on the interior of tuning slides of brass instruments.

Elsener/Alter/Lombardo/Ledergerber/Wérle/Cocco/Palomba/Fantauzzi/Rossi: A Non-Destructive In-
Situ Approach to Monitor Corrosion.

Ibid.; see also the article by Bernhard Elsener et al. in this volume, pp- 61-72.



David Mannes [ Eberhard Lehmann
Monitoring the Condition of Played Historical

Brass Instruments by Means of Neutron Imaging

Abstract Neutron imagingisa non-destructive testing method that functions according
to principles similar to X-ray imaging. In contrast to X-rays, neutrons can generaﬂy
penetrate metals rather well, but at the same time t_hey have a high sensitivity for hydro-
gen. This makes neutron imaging - which includes radiography (investigations in 2p) as
well as tomography (3p) - an ideal method for studying the impact of playing historical
brass instruments. Piaying a brass instrument creates an accumulation of moisture inside
the instrument, which can eventualiy lead to the generation and expansion of corroded
areas inside it. This moisture, along with many other products of corrosion, contains
hydrogen, which provides a high degree of contrast for neutron imaging.

This article expiains how neutron imaging was used to monitor the condition of
historical brass instruments, i.e. the changes in the internal corroded areas, by comparing
3D cr-data sets acquired before and after the instruments had been piayed ona reguiar

basis over the period of fourteen months.

Introduction Musical instruments reflect the state of i(nowiedge of the period of their
conception and manufacture. They are thus sub_ject to constant deveioprnent and changes
in habits. Not oniy do the rnanufacturing techniques of a certain instrument type
change from one era to the next, but so does the way these instruments are piayed, and
how they sound. Music composed in a certain era for instruments of that period thus
sounds different on these instruments than on contemporary instruments. In recent
years, historica]]y informed performances have received more and more attention in
which an orchestra piays on historical instruments or rep]icas in order to reproduce the
origi.nai sound. This has resulted in an increasing demand for more information on
historical instruments. Deeper insights on their geometry, structural design and the
materials utilised in them have allowed us to manufacture more and more accurate

repiicas.I The pros and cons of’ piaying historical instruments are much debated, because

David Mannes/Eberhard Lehmann/Adrian von Steiger: Untersuchung von historischen Blechblas-
instrumenten mittels Neutronen-Imaging, in: Romantic Brass. Franzésische Hornpraxis und historisch
informierter Blechblasinstrumentenbau. Symposium 2, ed. by Daniel Allenbach, Adrian von Steiger and
Martin Skamletz, Schliengen 2016 (Musikforschung der Hochschule der Kiinste Bern, Vol. 6), pp. 439-
445; Adrian von Steiger/Marianne Senn/Martin Tuchschmid/HansJ. Leber/Eberhard Lehmann/David

Mannes: Can we Look over the Shoulders of Historical Brasswind Instrument Makers? Aspects of the

DOI: 10.26045/kp64-6179-007
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playing an original stands in opposition to the notion that such historical artefacts should
be preserved and kept safe.” This article shows how neutron imaging can be used to
investigate certain aspects of the impact that playing can have on the state of historical
brass instruments, with specia] attention to the deveiopment of corrosion. Neutron
imaging is a non-destructive testing method that is well suited to investigating historical

musical instruments or other objects of our cultural 1‘1e1‘itage.3

Workin g principle In neutron imaging, neutron radiation is used to probe an object
and to generate images. Classical neutron imaging, like X-Tay imaging, is based on trans-
mission measurements. An object is placed in front of a detector, and exposed to radiation
that is partialiy attenuated by the object; the beam that is transmitted is then registered
by the detector. The attenuation of radiation occurs in a first-order approach according

to the Beer-Lambert law:
I=I-¢X* (1)

where I is the intensity of the transmitted radiation, I, is the intensity of the incident
radiation, X is the attenuation coeflicient and z the thickness of the object. The attenua-
tion coeflicient is a material parameter which describes to what extent a certain material
(that is, the element composition with a specific density) attenuates the radiation. The
resultant transmission images provide 2D information on the material, structure and
density of the object, integrating the attenuation information along the beam trajectory
pro_jected onto the detector.

Materiality of Nineteenth-Century Brass Instruments in France, in: Historic Brass Society Journal 25
(2013), pp. 2138, https://doi.org/r0.2153/0120130011002.

Adrian von Steiger/Daniel Allenbach/Martin Ledergerber/Bernhard Elsener/David Mannes/Federica
Cocco/Marzia Fantauzzi/Antonella Rossi/Martin Skamletz/Martin Miirner/Marie Worle/Emilie Cor-
net/Eberhard Lehmann: New Insights into the Conservation of Brass Instruments. Brass Instruments
Between Preventive Conservation and Use in Historicaiiy Informed Performance, in: Historic Brass
Society Journal 30 (2018), pp. 85-101, https://doi.org/r0.2153/0120180011005.

Giulia Festa/Giovanni Tardino/Laura Pontecorvo/David Mannes/Roberto Senesi/Giuseppe Gorini/
Carla Andreani: Neutrons and Music. Imaging Investigation of Ancient Wind Musical Instruments,
in: Nuclear Instruments and Methods in Physics Research, Section B: Beam Interactions with Materials and
Atoms 336 (2014), pp. 63-69, https://doi.org/10.1016/j.nimb.2014.06.020; Sebastian Kirsch/David Man-
nes: X-Ray cT and Neutron Imaging for Musical Instruments. A Comparative Study, in: Wooden
Musical Instruments. Diﬁerent Forms of Knowledge. Book of End of WoodMusick cosT Action FP1302, ed.
by Marco A. Pérez and Emanuele Marconi, Paris 2018, pp. 157-169; David Mannes/Eberhard Lehmann/
Alex Masalles/Katharina Schmidt-Ott/Alexandra von Przychowski/Florian Schmid/Steven Peeter-
mans/Katja Hunger: The Study of Cultural Heritage Relevant Objects by Means of Neutron Imaging
Techniques, in: Insight. Non-Destructive Testing and Condition Monitoring 56/3 (2014), Pp. 137-147,
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3D information can be generated by performing a computed tomography. For this, the
object is rotated between the acquisition steps, resuiting in a multitude of projections
from different viewing ang]es. These projections can then be processed by speciai algo-
rithms to reconstruct tomograms, that is, slices of the investigated object perpendicuiar
to the rotation axes. The stack of reconstructed tomograms represents the three-dimen-
sional information, the volume data set, which can be further processed, evaluated and

visualised. Figure 1 shows a schematic of the workflow of such investigations.
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Ficure 1 Schematic presentation of the workflow of an investigation

using computed tomography, from data acquisition to visualisation

The experiment For the investigations presented here,4 neutron tomography data were
obtained on the thermal neutron imaging beamline NEUTRA at the Paul Scherrer Insti-
tute in Viﬂigen.5 The goai of the project was to investigate how piaying historical brass

instruments regu]ariy impacts on their physical state, with a special focus on corrosion.

Carried out within the framework of the project described in this volume and in von Steiger/Aiien-
bach/Ledergerber/Elsener/Mannes/Cocco/Fantauzzi/Rossi/Skamletz/Miirner/Worle/Cornet/Leh-
mann: New Insights into the Conservation of Brass Instruments.

See Eberhard Lehmann/Peter Vontobel/Luzius Wiezel: Properties of the Radiography Facility Neu-
TRA at SINQ and Tts Potential for Use as European Reference Facility, in: Nondestructive Testing and

Evaluation 16 (2001), pp. 191-202.
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15 tuning slides from the project instruments were inspected at the beginning and end
of the pro_ject, in order to be able to observe changes that occurred due to piaying the
instruments on a daiiy basis over the period of fourteen months. As detector, scintilla-
tor-ccp-camera systems were used with an Andor iKon-L and a 100 pm thick LiF:ZnS
scintillator, with a field of view of 241mm x 241mm and a pixei size of 154 pm for iarge
tuning slides, and field of view of 150 mm x 150mm and a pi_xei size of 98 pm for smaller
tuning slides. For the tomography, 625 projections were acquired over 360° that were

subsequently reconstructed using the Octopus Imaging Software package.

Data evaluation The ana]ysis and evaluation of the volume data were carried out using
the software package v Studio Max. Here, different approaches were used to compare

the state of the tuning slides at the beginning and end of the project:

— avariance comparison of the inner surfaces;
- unroﬂing the tuning slide cylinders to create a virtual p]ane 1ayer;

— comparison of sections at identical positions.

The variance comparison oniy takes into account the surface of the object determined by
the software algorithm. After the surface determination, the tuning slides are registered,
that is, the volume data are aligned in such a way that both data sets are superimposed
on each other. Subsequently, the position of every surface point of the tuning slide in its
end state is compared to the position of the presumed identical point of the tuning slide
in its initial, reference state. The differences are subsequently shown using a colour code
for the extent to which the position of the individual surface area varies from the reference
state (Figure 2).

Inanother approach, cyiinders were fitted in each leg of'the tuning slidesand Virtuaiiy
unrolled, a]lowing us to compare the grey levels (which correspond to a mapping of the
attenuation) for every point between the start and the end. In a third step, regions iden-
tified by unroiiing are examined more cioseiy by specificaﬂy positioning section pianes

in potentiaﬂy corroded regions.

Results and discussion  Variance comparison The variance ana]ysis was carried out
under the premise that an increase of corrosion inside the tuning slides would occur
along with a dispiacement of the inner surfaces due to the growth of the corroded areas.
In very few regions of the tuning slides inspected, small positive deviations could be
found (see the circles in Figure 3). Such increases were very small, only in a range of up
to circa o.25mm.

In individual spots, a loss in material can be found (see the black arrow in Figure 3).
Here, a small piece of solder seems to have fallen off, perhaps due to cleaning the in-

strument.
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FiGuRrE 2 Variance comparison of the volume data set of a tuning slide (HkB 5024.2); a) shows
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Deformation

FicurE 3 3D half-section view of a tuning slide (HkB 5024.2); the colour code shows the deviation
of the surface at the end of the project compared to that at the start. The circles show very small
regions with a small increase in material, while the black arrow shows a loss of material (perhaps

due to cleaning). The colouring at the end of the tuning slide legs shows strong deformation.

One problem that occurred in a large percentage of the tuning slides inspected was
deformation of the slide legs. As can be seen in Figure 3, the legs show a relatively
pronounced deformation, especially towards their end. These were bent to each other, as
is shown by a positive deviation on one side of the ieg surface and a negative deformation
on the opposite surface. Such deformations rnight result from the reguiar removal and
reinsertion of the tuning slides in the normal Cieaning process. Depending on the indi-
vidual tuning slide, these deformations are in genera] c]ear]y below 1mm, but can still

diverge by up to several hundred micrometres. They are hence much iarger than might

87



88 DAVID MANNES/EBERHARD LEHMANN

be expected of’ any growth in a corroded region during the project, and which might have
occurred in the same region.

For all tuning slides showing piastic deformation, the variance comparison will not
be suitable for showing any growth in corrosion. Here oniy very small changes can be
expected. This is also a drawback when we come to tuning slides in which no deformation
has occurred. The pixe] size and the resulting voxel size are with circa 100 pm and circa
150 pm rather coarse. Changes smaller than 200 to 300 pm would not be visible with this
method.

Unrolling of tuning slide cylinders ~ As the variance comparison analysis could not be
used for alarge fraction of the tuning slides due to the deformation issue, all of the tuning
slide iegs were Virtuaiiy unrolled and the initial and end states compared. Forthis, avirtual
cyiindcr was fitted into each tuning slide ieg using vG Studio Max, and virtuaiiy unrolled
(see Figure 4a). The grey value of each voxel along the cylinder surface is thus projected
onto a 2D piane. The grey values correlate to the mean attenuation that can be found in
each voxel, thus giving an indication as to the composition. In regions where the grey
values had changed, the attenuation also had to change. Ifa region on the image is
brighter than the grey vale, this means that the attenuation has increased, and this can
oniy be accounted for hy an increase in density and/or additional, higher attenuating
material. Figure 4b shows a tuning slide 1eg before, Figure 4c at the end of the project. In
the joint, a clear increase can be identified. As an increase in density seems rather uniikeiy
in this case, the change in the attenuation has to have been caused by additional material
with higher attenuation coeflicients, most iikeiy some hydrogen component. The hydro-
gen could be part of corrosion products, but could at the same time also be water. Sti]l,
at the time of the second inspection at the end of the project, the instruments had not
been piayed fora coupie of weeks and the tuning slides had been removed and stored in
a speciai transport container under dry conditions. This makes the existence of any

residual water inside the tuning slides rather uniikeiy.

Comparison of sections at identical positions We examined more closely those regions
where we were able to identify changes between the start and the end of the project hy
means of changes in grey values. To do this, we compared identical positions in different
section pianes. Figure 5 shows a comparison between the start and the end of the project
in two different sections, using the same tuning slide (HKB 5024.2). Section A, a vertical
section through the tuning slide, close to the joint of ieg and bend, shows a blistered,
porous structure on the right side of the joint. This structure, which is possihiy a flawed
solder joint, appears as a hollow, empty blister at the start of the project, butis filled to a
iarge extent at the end of the project with highly attenuating material. Section B shows
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Ficure 4 Virtual unrolling of the tuning slide legs; a) 3b visualisation of a tuning slide with the
cylinder (purple) fitted in one of the legs; b) unfolded tuning slide leg at the start of the project;
c) unfolded tuning slide at the end of the project; in the region of the joint a clear increase in

higher attenuating voxels is visible.

Section A

Project start

Loy J6.5mm Project start

'4
‘A |

=+

ssmm  Projectend

FiGURE 5 Sections of the tuning slide HKB 5024.2; section A shows an empty porous structure
(arrows) at the start of the project, which is filled with highly attenuating material by the end of
the project. The porous structure can also be seen in section B (arrows); also in section B, we

can identify a smaller region with higher attenuation that increased in size between the start

and the end of the project (arrow heads).
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the same joint in a horizontal section, perpendicular to section A. Here, the blister of
solder material appears empty again at the start and partiaﬂy filled-in at the end of the
project. Besides this, there is a small, higher attenuating region in the joint, visible in the
other 1eg. While it is reiativeiy small at the beginning, itis considerabiy 1arger by the end
of the project. Even though the material in the blister and the joint shows grey values (and
hence attenuation coefficients) in the same order of magnitude, it could not be clarified
if the materials are identical.

The material in the blister might be some corrosion product containing hydrogen
that has accumulated below the surface. Another possibility is residual water that has
condensed while piaying the instrument. This expianation seems less iikeiy, as all the
instruments had been dried and cleaned after the end of the project, and the individual
tuning slides were kept ina dry transport container. Another possibie expianation is that
this highiy attenuating material is residual oil or grease that might have been appiied
after cleaning the instruments.

For the increase in higher attenuating material in the other ieg, water seems the least
probable candidate. It is more likeiy that there has been growth in a corroded area, or
that there is some residual oil or grease that might have been applied after cleaning. The
higher attenuating region increases between the start and the end of the project. This
might be accredited to a growth of a corrosion spot that was aiready present, but whose
dimensions were smaller at the first measurement. Another explanation could be that
the material represents grease that has been appiied after cieaning, and has by chance

accumulated in the same spot.

Summary and conclusion  Neutron imaging is a non-destructive method that can be
used for monitoring long-terrn experiments on the piayabiiity of historical brass instru-
ments, such as the present project. For this, tuning slides from 15 instruments were
inspected at the start and the end of the project. It proved difficult to compare changes
in the inner surfaces. Many tuning slides showed plastic deformation (bending of the
legs of up to rmm), which made a clear result in these regions impossible. This was
because much smaller changes in dimensions would be expected due to the growth of
corrosion layers. The rather coarse voxel sizes of 98 pm and 150 pm respectively allow only
for an identification of dispiacernent of the surface due to the growth of corrosion 1ayers
in the range from 200 pm to 300 pm upwards. The comparison of the voxel values, which
correlate with the attenuation coefficients for the individual voxel, was more successful.
In several tuning slides, regions with higher attenuation could be identified whose di-
mensions increased between the two measurements. Possible exp]anations are that these
spots correspond either to remains of grease or oil appiied after cleaning the instrument,

or to the presumed growth of aiready corroded areas.
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This project showed that neutron tomography can be used for monitoring long-term
changes in cultural heritage oh_jects. By comparing the cT data of several points in time,
itis Possihle to identiﬁl and quantify geometrical changes within the range of the spatial
resolution (for example plastic deformation, the increase and decrease of wall thicknesses,
et cetera) as well as changes in attenuation, which can be attributed to local changes in
the elemental composition or density (for example in the formation of different corrosion

products, the presence of moisture, the distribution of consolidants, and so on).



Martin Ledergerber
Endoscopy as an Investigative Method

Abstract Endoscopy is a non-destructive, straightforward, optical investigative method
that permits one to examine changes inside brass instruments. This article describes the
results of repeated endoscopic examinations of sixteen period brass instruments that
were played regularly over several months. Moreover, endoscopic assessments were made
of the effectiveness of preventive conservation measures that had been developed by

researchers of the project and appiied by musicians while the instruments were in use.

Introduction Endoscopy is one of three testing methods used in the interdisciplinary
research project “Brass instruments of the Igth and eariy 20th centuries between 1ong-
term conservation and use in historicaﬂy informed performance practice".I Historical
brass instruments held in public and private collections that explicitly allow the use of’
their instruments were loaned to musicians to be piayed daﬂy over a period of fourteen
months. Endoscopicaﬂy accessible parts of sixteen instruments were inspected before
the start of the proj ect, after seven months, and at the end of the proj ect, and the ﬁndings
were documented. These inspections aimed to show the extent of any changes to the
internal surfaces or damage that might have occurred in historical brass instruments in
regular use.

The aim was also to test the effectiveness of’ preventive conservation measures sug-
gested in the research project, particularly active drying. To this end, half of the instru-
ments were dealt with in accordance with a preventive conservation protocol, while the
remaining served as a control group and were maintained by the musicians in line with

common practice.”

Method Different types of endoscopic device are used in non-destructive optical ex-
amination methods. Those with non-medical applications are called borescopes. The
sixteen brass instruments were inspected using a rigid borescope with a viewing angle of
30° and a depth-of-field of 10-15mm.3 To document our findings and observations, the
borescope was connected to a digital camera, which captured the imagesin manual mode

in order to ensure identical camera settings and image comparabﬂity. Endoscopy was

See www.hkb-interpretation.ch/projekete/korrosion (last consulted 22 October 2022).

See the article by Martin Ledergerber/Emilie Cornet/Erwin Hildbrand in this volume, pp. 48-60.
Rigid borescope with cold light projector n® 81482 (Karl Storz GmbH & Co. kG, Tuttiingen, Germany),
kindly provided by the Basel Historical Museum.
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one of three different methods used to examine thirty tuning and valve slides from sixteen
instruments (5 trumpets, 8 horns, I trombone, I Wagner tuha, I tuba).4 By means of a
rigid borescope, it was possih]e to conduct a visual inspection of both openings in thirty
tuning and valve slides; sixty areas were thus inspected in total. On average, the iength of
each inspected section was 83mm, depending on the iength of the straight section ac-
cessible to the rigid horescope. Starting at the tube opening, an image was taken every
smm, with the lens always directed towards the outside wall.

To establish whether any changes occurred in the instruments, and if so, to what
extent, all 60 areas were inspected before and after the project and also at the midway
stage. This permitted the comparison of identical areas in their initial, intermediate, and
final states. At the evaluation stage, some 3,300 horescope images were compared Visuaiiy.

Depending on the changes observed, they were classified into three categories:

- Mo change: no changes were visible in surface texture or appearance;

- slight change: siight changes were visible in surface texture and appearance; existing
deposits had increased slightiy and expanded; random new and localised deposits
were visible;

- significant change: significant changes were visible in surface texture or appearance;
the surface area of existing deposits had increased great]y or significant change was
apparent in them; new deposits were present across wide areas. Figures 13 show

exampies of these three categories.

Results The endoscopy confirmed that the initial state inside the tuning slides varies
greatiy, depending on the history of each instrument. Recentiy cleaned instruments, for
exampie, showed almost blank inner walls with oniy a thin and homogeneous iayer of
copper oxides, whereas other instruments in their initial states presented signs of heavy,
irreguiar corrosion. A iarge variety of deposits and surface textures was observed inside
the different tuning slides, and even in different sections inside the same tuning slide.
During the course of the project, the instruments were played an average of 275 times,
for around 6.19 minutes. The average total piaying time for each instrument was
28.3 hours. Figure 4 shows changes observed through use, as determined using the
method described. In the group of instruments that were activeiy dried after use, in
accordance with the preventive conservation protocoi (hiack), there was oniy one instance
of obvious change in the tuning slides inspected. In the group of instruments that were

maintained in accordance with common practice, and which were not activeiy dried (grey),

See the articles by David Mannes/Eberhard Lehmann and Bernhard Elsener et al. in this volume,
Pp-83-91 and 61-72.
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Ficure 1 Endoscopic image of a tuning slide (horn Bog8) showing no change (from left to right:

initial state; intermediate state after 991 minutes of being played; final state after 1,978 minutes)

—1mm

Ficure 2 Endoscopic image of a tuning slide (trumpet HkB 5027.1_8) in which slight changes have
occurred during use (from left to right: initial state; intermediate state after 961 minutes of being

played; final state after 1,893 minutes). Whitish spots have appeared.

—1mm

Ficure 3 Endoscopic image of a tuning slide (trumpet Bo88.1_8) with significant changes (from
left to right: initial state; intermediate state after 1,054 minutes of being played; final state after
2,014 minutes). In this example, green and white deposits have formed over time across almost

the entire surface. The green deposits are a clear sign of copper corrosion. Part of the brass,
though a small amount, has thus been converted from metal into corrosion products during

the period of use. This conversion has led to a loss of original substance.
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Ficure 4 Diagram illustrating the frequency and extent of changes inside the tuning
slides inspected, as a result of use. The frequency of cases in each category is broken

down according to different types of use.

11 instances of obvious change were observed. In the instruments that were activeiy dried,
there were 9 instances of slight change, and 22 instances in which no changes were
observed. In contrast, in the instruments that were not activeiy dried, 5instances of siight

change were Ol)SEEI'VE!d7 and there were 12 instances in Wi’llC}l no change ‘was observed.

Conclusions  Endoscopy is a method suitable for examining the internal areas of brass
instruments. As it is a visual method of inspection, ﬁndings are directiy observable and
accessible. Moreover, an endoscopic examination can be reiiabiy repeated; this means
changes happening over time can be documented in photographs.

The use of a rigid horescope is limited to the parts of the instrument with straight
access. It is therefore important to point out that the endoscopic examination in this
project detected oniy part of the internal surface of the tuning slides in each instrument.
The area under investigation does not necessariiy represent the condition of the re-
maining areas within the instruments which were not accessible to the borescope.

Inside period brass instruments that are piayed regulariy, corrosion can be observed
in many cases. Oniy in a total of three instruments were no changes observed in any of
the tuning slides. In all other instruments, we observed areas inside the tuning slides that
showed siight or even significant changes.

Whether corrosion deveiops or not oi)viousiy also depends on the initial state of the
instrument. It appears that existing corrosion can havea protective function. Overall, the
endoscopy shows that there are fewer changes to the tuning slides of the instruments that
have been maintained according to the preventive conservation protocoi. Our investiga-

tion has shown that changes in the interior of reguiarly piayed period brass instruments
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outside a museum context cannot always be prevented by active drying. However, the
frequency and extent of the changes can be reduced significantly by means of the preven-

tive conservation method presented in this Project.



Daniel Allenbach
A Glimpse into the Orchestra Pit at the Théatre

des Champs-Elysées in Paris on 29 May 1913

When we talk about the world premiere of Stravinsky’s Sacre du Printemps, we cannot avoid
the scandal of its opening night on 29 May 1913, a Thursday, at the Théatre des Champs-
Eiysées in Paris. The testimony of several who were present tells of a public out of his
senses, screaming, whistling, and even ciapping their hands on the bald heads of men
sitting in front of them.”

Despite all this noise, nobody in our day can be sure just what the uproar was all
about. Some claim it was the perceived crudity of the music conducted l)y Pierre Monteux
— for the music is the thing one normaﬂy speaks about today when discussing Le Sacre.
But we must bear in mind that just one year 1ater, on Sunday, 5 Apri] 1914, the first concert
performance of Le Sacre in Paris, in the Concerts Pierre Monteux at the Salle du Casino,
met an enthusiastic reception from a frenetic public.2 Some are sure that the riot in the
Théatre des Champs-E]ysées must have been caused by Vaclav Nijinsky's choreography,
which had been very different from classical ballet, usingbent-in feetand distorted bodies
in line with the primitive scenario and naive stage sets by Nicholas Roerich. Others be-
lieve that the scandal was much less serious than was later claimed — in fact, strong
reactions to performances seem to have been quite normal at that time. And, finaﬂy, some
believe — albeit without concrete evidence, but still with good reason — that the whole
incident was pre-planned by the impresario Sergei Diaghilev himself in order to pro-
voke a response to his Ballets russes in the Parisian newspapers: “The greater the con-

troversy, the better his cause was served.” None of these expianations who]iy excludes

the others.

See Jean Cocteau: Le coq et Uarlequin. Notes autour de la musique, Paris 1918, pp. 67f. The reviews in the
newspapers were less sensational than the reminiscences of Cocteau and others: “Le Sacre du Printemps
fut hier assez mal accueilli, et le public restait impuissant a retenir son hilarité. I etit donc été de bon
gouta ceux qui pensaient autrement — ils n’étaient pas nombreux — d'épargner aux auteurs une ovation
sur la scéne dont tout le monde sentit la comique impertinence.” Henri Quittard: Théatre des
Champs-Elysées: Le Sacre du Printemps [...], in: Le Figaro, 3t May 1913, p. 5. For a more objective but still
fascinating discussion of this evening, see, for exampie, Esteban Buch: The Scandal at Le Sacre. Games
of Distincion and Dreams of Barbarism, in: Avatar of Modernity. “The Rite of Spring” Reconsidered, ed.
by Hermann Danuser and Heidy Zimmermann, London 2013, PP-59-79-

Le Sacre was put on the programme for the Concerts Pierre Monteux (or Société des Concerts popu-
laires) again on 26 April 1914.

Charles M. Joseph: Stravinsky’s Ballets, Yale 2011, p. 97.
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The one thing of which we can be sure is that the story dominated the reception of the
premiere, rnaking it difficult for us to discern other aspects of the perforrnance. My task
in the HKB's project on corrosion in historic brass instruments# was mainly to find out
about the brass section presentin the orchestra pitona remarkable evening that not only
presented Le Sacre to the world, but three other ballets too, namely Les Sylphides using
music by Frédéric Chopin and choreography by Michel Fokine, Le Spectre de la rose with
music hy Carl Maria von Weber with Vaclav Ni_jinsky dancing in one of his most famous
roles, and the Polovtsian Dances from Prince Igor by Alexander Borodin.

But let us now consider the orchestra itself, which was conducted hy Pierre Monteux

and had undergone no less than seventeen rehearsals, as the conductor testified:

“Day after day Istudied the score with Stravinsky at the piano. I studied it all that winter. In the spring
we hrought it to the orchestra engaged for the Paris season. We rehearsed the strings first, then
woodwinds and brass, each section of the orchestra alone, except for the percussion instruments
which were there all the time. The musicians thought it ahso]utely crazy, but as they were well
paicl, their discipline was not too bad! When at last I put the whole thing together, it seemed cha-
otic but Stravinsky was behind me pointing out the little phrases he wished heard. We rehearsed over
and over the small difficult parts, and at last were ready for the ballet. We had in a]l, seventeen

rehearsals.”®

First of all, we know - despite claims to the contrary7 — that the orchestra in the pit was
the “Société des nouveaux concerts”, that is, the orchestra of the newly inaugurated
Théatre des Champs-Eiyse’es. In contrast to other years, when Diaghiiev and the Ballets
russes hrought their own orchestra from Russia, in this season they worked with the
orchestras on location —also for the performances of Le Sacre in London one month later,

as Pierre Monteux himself confirmed.® Although there is no list of the orchestra

See www.hkh-interpretation.ch/pro_j ekte/korrosion (all links in this article last accessed 18 November
2022).

The case of the Spectre de la rose is extraordinary: directly after the chaotic premiere of Le Sacre (and an
entr’acte), its choreographer Nijinsky himself'had to dance on stage — and was hailed unanimous]y hy
the audience: “Le Spectre de la Rose vint ensuite. La réaction qui devait se produire s’est produite.
Karsavina, Nijinsky, et ce bon Weber, qui y est bien pour quelque chose, furent follement et un-
animement ovationnés”. Gustave Linor: Le Sacre du Printemps, in: Comoedia, 30 May 1913, p.3.
Doris Monteux: It’s all in the Music. The Life and Work of Pierre Monteux, London 1965, p. 91.

Tarr implies in the context of trumpeter Pyotr Lyamin that it was still the “Ballet russe” orchestra.
See Edward H. Tarr: East Meets West. The Russian Trumpet Tradition from the Time of Peter the Great to
the October Revolution, Hillsdale, Ny 2003 (Bucina. The Historical Brass Society Series, Vol. 4), pp. 117£.
and 185f. The reason for this is an ohituary that Lyamin wrote for his teacher Brandt in 1967: “In that
year [z909], still as a conservatory student, I was called to Paris to Diaghilev's troupe as a trumpeter
[...]. T have kept the contract even to today.” Ibid., p.399.

See also letters of Monteux to Stravinsky, held by the Paul Sacher Stiftung Basel, Microfilm og9.1.
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FIGURE 1 Les Adolescentes in Le Sacre du Printemps

(Photo Gerschel, in: Le Thétre, 1 July 1913, p. 20)

LES SYLPHIDES
- Réverie romantique en un acte de M. Michel FOKINE
Musique de CHODIN :

LE SACRE DU PRINTEMBS,

Tableaux de la Russie paienne en 2 actes, de Igor STRAWINSKY ef Nicolas RGERICH
: Musique de Idgor STRAWINSKY
Chorégraphie de NIJINSKY
Décors el Coslumes de Nicclas RERICH -

LE SPECTRE DE LA ROSE

Tableau Chorégraphique, Poéme del Th. GAUTIER

: Dp £ s 1 ) WES E 37
Danses Dolovisiennes. du “ Prince  Igor
Musique de BORODINE
Danses composées ef réglées par M. FOKINE

Ficure 2 Programme (clippings) of the Sacre premiere, 29 May 1913
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members in the evening programme of the Sacre premiere, we can find one in the pro-
gramme of an opera premiere from that same month (Gabriel Fauré’s Pénélope).9

There is no doubt that the majority of these musicians must have taken partin the
premiere of Le Sacre as well, as such evidence exists for at least some of the piayers,Io and
most of them may be found in payroﬂs from the autumn of that year (Figure 4)." Further-
more, the American musicologist Truman Bullard has given us a list with almost all the
piayers that he discovered in “a small black composition tablet which was found ina closet
beneath a pile of early financial records of the theatre. In this notebook the list of the
musicians in the orchestra for the 1913 Russian Ballet season was written, inc]uding a
separate page of supplementary players for the Stravinsky ballet”.™ As the scoring of Le
Sacre requires many more musicians than normally played in the orchestra (and who are
listed in the Pénélope programme), this source is important. It is therefore a pity that the

notebook seems to have disappeared since the 1970s; 1 have been unable to find any trace

This programme can be found, for exampie, at the Bibiiotheque de i’Opéra, Paris, shelfmark Pro B 82.
Not for the brass, but for the woodwind section: A business card of the bassoon player Abdon Laus is
held in the Stravinsi(y collection of the Paul Sacher Stiftung in Basel with a handwritten note: “Basson
qui joua aux Champs Elysées 4 Paris pour la 1ére fois le Sacre en 1913” (Microfilm 120.1-000033).
Furthermore, the oboe piayer Louis Speyer is mentioned on various occasions as having participated
at the premiere: “Among the members of that orchestra was the oboist Louis Speyer, who had been
an extra oboist (that is, not a reguiar member of the ensemble, but one called in for works requiring
more than the normal complement of piayers) with the Colonne Orchestra and thus had participated
in the premieres of the Stravinsi(y and Ravel ballets with the Ballets Russes. Called for miiitary service
in World War I, he came to the United States in 1918 as a member of a French military band and soon
became the Engiish horn player of'the Boston Symphony Orchestra, a post he held until his retirement
in 1964.” John Canarina: Pierre Monteux. Maitre, Cambridge 2003, p. 46. Although Canarina’s mention
of the Colonne Orchestra initiaiiy seems wrong, because Speyer wasa reguiar member of the Champs-
Eiysées orchestra, it is probabiy founded in truth, as there is other evidence that Gabriel Astruc, the
manager of the Théatre des Champs-Elysées, often collaborated with the Concerts Colonne when in
need of extra players. Through his artists’ agency (the Société Musicale), Astruc was already in regular
contact with the Concerts Colonne and Concerts Lamoureux; his archives contain budgets for sub-
stitutes hired from the Concerts Colonne for performances of (Berlioz’s ?) Requiem on 19 and 24 April
1912. See Archives Nationales, Fonds Gabriel Astruc, Sig. 409 AP26. Furthermore, the conductor Pierre
Monteux had been an assistant conductor at the Concerts Coionne, a post from which he resigned
when he started working for the Ballets Russes; see Canarina: Pierre Monteux, P-37-

We again find the names of Aigrin, Champendai, Hoogstoéi, Marcerou, Martin, Mériguet, Michel,
Mondou, Perret, Rouge, Sazy, Vieulou and Warin as full members, and of Ferret and Lechien as
“Supplémentaires (Scéne)” on payrolls dated September and October 1913 at the Archives Nationales,
Fonds Gabriel Astruc, shelfmark 409 ar39.

Truman Campbell Bullard: The First Performance of Igor Stravinsky's Sacre du Printemps, Doctoral dis-
sertation, University of Rochester 1971, p. 96.
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THEATRE DES CHAMPS-ELYSEES

SOCIETE

NOUVEAUX CONCERTS

Artistes de [ Orchesire

FIGURE 3 Société des nouveaux concerts (Orchestra of the

Théatre des Champs-é|ysées), Pénélope programme, 9 May 1913
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Artistes des C hoeurs
Soprani Mesdames * Mesdames * Messieurs : Messieurs:
Mouzin. Jeanés. Saint- Germler Deschamps.
Morel. Ticier. Payan. Car.
Mesdamcs s Thibaut. Vignes. Vilder. Savelli
Meyril. Barrault. Bresly. Berryer. Delrieu.
Guibert. Cossi. Burgaud. Schlosser. Lievain.
gﬂ“’h Lemercier. Raige. EAoqlesi. %hauchon.
ouchon. Cathala. Havet. alzac. uer.
’l;l\o;éa]- -To:l—lr_alii_ Cartier. | Eebllanger. guLchard.
alou, bl o De Wauillerz.. - ibert. ubois.
EO}IT. M;sdames Couly. Pasquet. é(hﬁs.d
icllant. uccani. Pertrand. Maire. ichard.
Bour%ognc. L{osclmal, Aifrere) Savam—y. x\ﬂ“e{)mont'
Traxel. aval. " agelle. amberti.
Bernier. Maximolf. Ténors Darim Chavanettes.
Roos. Malraison. Messieurs : Violette. Euzel
Varnel. I‘Jmi’ﬂe:‘. l\;ﬂlc“elr Sophocle. Moulin.
Jamme. arney. aponte. Desmarais. Wieshaupt.
Lesnards, Lafontan-Lahor };mllrvi”(‘- Beaces Barrois.
Prevost. Teller. cimas. Fabre -Calixte,
Berryer. Berthin. Eternod. Messieurs : Flotfe.
Lasserre. Mesnil. Laloye. Deliano.
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of it.B The list, as communicated via Bullard, is not quite complete, for the ordinary

trumpet section is missing, and it only gives the supplementary trumpets.

TABLE 1 Brass players in the orchestra for Le Sacre 14

according to the Pénélope programme according to the “small black composition
(9 May 1913) tablet” found by Bullard
Horns: Hoogstcel Horns: [Paul] Hoogstoel
Michel [Jules] Michel
Algrin [Joseph] Algrin
Warin [Pierre] Warin
Fabre S [Marius-Joseph| Fabre
Ferret S Ferret [= Henri Farré?]
S Vadot
S [Ferdinand] Bailleux

Nor could any trace of it be found in the Théatre des Champs-Elysées —and Bullard himselfsays that
he no 10nger knows the location of the notebook (private communication to the present writer).
Programme Pénélope; Bullard: The First Performance, p. 237f. First names in square brackets added by
Bullard.
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Trumpets Perret Trumpets (?)

(& cornets) Champendal (?)
Meériguet [Albert] Dubois
Marcerou S [Georges] Mager
Dubois
Lechien

Trombones: Mondou Trombones: [Xavier-Marius] Mondou
Sazy [Adrien] Sazy
Martin [Fernand] Marin
Dervaux S [Jules] Dervaux

Tubas: Rouge Tubas: [Jean] Rouge
Vieulou Vieulou

If we combine these 1ists, we can be relatively sure of knowing most of the names of the
brass section on 29 May 1913, at least for the horns and tubas. With the trombones the
question remains as to whether ]uies Dervaux was a substitute for one of the other
trombone players or whether all four of them piayed (we shall come back to this question
beiow). And for the trumpets we have two names who were Certainly part of the Sacre
orchestra, pius a list of five more Piayers in the Pénéiope programme from whom the

rernaining musicians for Le Sacre will presumabiy have been drawn.

Biographies of brass players  If we look for all these brass Players in the ‘concours’ lists
of the Paris Conservatoire, we can see that most of the musicians in the orchestra were
rather young and had either just finished their studies at this time, or were about to do
s0.55 Six horn Piayers (1906-1914), six trumpet piayers and two trombones (an(i many more
woodwinds; we here do not take the strings into account) may be found on these lists.
The typicaﬂy French stuciy system at this institution is the reason for this. At an internal
exam in June, students were selected to be given an opportunity to compete in the pubiic
‘concours’ that always took place in July, at the end of the academic year, and was held
for every class (instrumental, theory and composition). Whoever was not selected for this
competition within two years after beginning their studies had to leave the Conservatoire,
as did those who took part three times without success. Prize-winners were allowed to

continue their studies for one year after achieving a Premier Prix. Besides this Premier

Unless stated otherwise, all information given here on studies at the Conservatoire is taken from Anne
Bongrain: Le Conservatoire national de musique et de declamation 1goo-1930. Documents historiques et ad-

ministratifs, Paris 2012, pp.226-228, 439-445 and appendices.
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Prix, a Second Prix, ter Accessit and 2e Accessit were determined by a secret vote of the
jury.16

We shall here offer a brief outline of the biographies ofall potentiai brass players in
the orchestra pit at the Thé4tre des Champs-Elysées in Paris on 29 May 1913, several of
whom died at a young age, not iong after the premiere of Le Sacre, in the battles of the
First World War.

PAUL HOOGSTOEL, born in Liévin (Pas-de-Calais) on 7 December 1890, studied with
Francois Brémond at the Conservatoire, achieved his rer Accessit in 1909, won a Second
Prix in 1910 and ended his studies with a Premier Prix in 1911, together with Joseph
Algrin. While a report in the newspaper Le Gaulois lists only the names of the other prize
winners (inciuding the trombonist Jules Dervaux), the two horn piayers receive a special
mention: “MM. Hoogstoéi et Aigrin, qui tous deux ont une remarquable et poétique
sonorité.”’ Hoogstoéi was also a member of the Concerts Monteux, the orchestra that
gave the first concert performance of Le Sacrein Aprii 1914, again under the baton of Pierre
Monteux.’® In later years Hoogstoél played under Sergei Koussevitzky, as did the trum-
peter Mériguet.™

The first name assigned by Bullard to micHEL - Jules - might be a mistake, as no
such person is listed as having studied at the Conservatoire at that time.2° Instead, a
GUILLAUME JOSEPH MICHEL is mentioned as being a member of the horn class. He was
born in Toulouse (Haute-Garonne) on 23 December 1885 and received a 2e Accessit in
1908.

JOSEPH ALGRIN, born in Méze (Hérault) on 16 (or 18 ?) November 1887, received a ter
Accessitin 1910 and, as mentioned above, won his Premier Prix aiongside Paul Hoogstoéi
in 1911. He was one of the many victims of the First World War, dying “suite de blessures
de guerre” on 23 June 1916.*"

PIERRE WARIN, born in Valenciennes (Nord) on 1 September 1892, studied with
Frangois Brémond and received his 2e Accessit in 1912 and his Second Prix in 1914,

though oniy after the premiere of Le Sacre. He was thus still stu(iying while alrea(iy afull

See the regulations in Constant Pierre: Le Conservatoire national de musique et de déclamation. Documents
historiques et administratifs, Paris 1900, pp. 263, 265 and 267.

Louis Schneider: Conservatoire, in: Le Gaulois, 25 June 1911, pP-3-

Programme in the Bibliothéque de i’Opéra, Paris.
www.classical.net/music/guide/society/krs/programs/r922Mus_tof2.php.

We have here also consulted the predecessor of Bongrain’s book, nameiy Pierre: Le Conservatoire
national.

www.memoiredeshommes.sga.defense.gouv.fr/de/ark:/40699/moo5239ds5e2cqeq/s242bacceydar.
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member of the orchestra. He was called up into the army in The War, and achieved his
Premier Prix (“Prix d’excellence”) only in 1919.

MARIUS-JOSEPH FABRE was born at Séte (in these days: Cette, Hérault) on 17 June
1889. After a 2e Accessit in 1908 and a ter Accessit in 1909, he finished his studies in 1919
with a Second Prix.

We have no details about the horn player FERRET. Bullard suspects that he might
have been Henri Farré, who was a horn player at the Opéra comique. Nevertheless, a
misspeﬂing seems unlikely, as the name “Ferret” is also found Printed in the programme
of Pénélope and in the programme for the concert premiere of Le Sacre, and also written
by hand in the aforementioned payroﬂs.

The next horn player, VADOT, has not been found in any of the sources we have
consulted, so it is unlike]y that he and Ferret studied at the Conservatoire. Perhaps they
were taught at the Garde Répub]icaine, or had studied in Brussels.

A little more is known about the last horn player. FERDINAND BAILLEUX Was born
in Valenciennes (Nord) on 17 ]uly 1883, studied at the Conservatoire, and received a ter
Accessit in 1903 and a Second Prix in 1906. He was a member of the Orchestre Colonne
officia]]y from 1913 to May 1916, but had probably already joined the army by this latter
date, as he was killed in the Somme Va]ley in 1916. He was awarded the Médaille militaire

and the Croix de guerre.*?

Now to the trumpeters: GUSTAVE JULES PERRET, born in Feyzin (Isére) on 28 October
1886, studied the trumpet with Merri Jean-Baptiste Franquin at the Conservatoire, was
awarded a 2e Accessit in 1906, a Médaille for So]fége and ter Accessit in 1907 and the
Premier Prix in 1908. After the war, he continued his career in America, where he played
in the trumpet section of the Boston Symphony Orchestra from 1920 to 1933.23 He later
returned to France and was active as a teacher.?4

LOUIS EMILE CHAMPENDAL was born in Paris on 12 April 1888 and also studied with
Franquin. After his 2e Accessit in 1908 and his 1er Accessit in 1909, he was awarded the
Premier Prix in 1910. He too belongs among the many young men who were lost in the
catastrophe of World War L.

AUGUSTE PIERRE LOUIS MERIGUET, born in Saint-Junien (Haute-Vienne) on 4 Oc-
tober 1889, studied the cornet 2 pistons at the Conservatoire with Jean Mellet and Alex-

andre Petit. He was awarded a 2e Accessit in 1911 and a Premier Prix one year later, in

www.memoiredeshommes.sga.defense.gouv.fr/fr/ark:/40699/moo5239d6fod3age/5242bbi8sed8o.
WWW.stokowski.org/Boston_Symphony_Musicians_List.htm .

Jean-Pierre Mathez: Georges Gay [*1922] — Trompeter der leichten Musik, in: Brass Bulletin 76 (1991),
Pp-50-54, here p.50.
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FicurRe 6 The brass section of the Boston Symphony Orchestra in 1921, with Gustave

Perret (standing, right) and Georges Mager (seated, in the middle) (Courtesy
of Boston Symphony Orchestra Archives, Douglas Yeo)

1912. He seems not to have been active in the army: “During World War I, René [Voisin,
father of Roger] was a freelance musician in many Parisian theaters together with trum-
peters Auguste Mériguet and Bailleul (1914-18)".%5 Later, like Hoogstoél, he played in
Koussevitzky’s Parisian orchestra.2®

CLEMENT SILVAIN ALPHONSE ARMAND MARCEROU, born in Elne (Pyrénées-Orien-
tales) on 2 August 1888, studied the trumpet at the Conservatoire: 1er Accessit in 1911,
Second Prix in 1912, Premier Prix in 1913. He was also awarded the “Prix Théophﬂe
Lisbonne”. Nothing seems to be known about his life thereafter.

The next trumpeter might well be a member of a dynasty of trumpeters (though he
bears a rather common famﬂy name). In the Conservatoire’s documents as edited by
Constant Pierre, there are four trumpeters named DUBOI S,among them ALBERT DUBOIS,
whom Bullard suspects was the supplementary player listed in the abovementioned

notebook. However, the 1913 edition of the Annuaire de I’Association syndicale professionnelle

David Hickman/Michel Laplace/Edward H. Tarr: Trumpet Greats. A Biographical Dictionary, Chandler

2013, p. 849.
www.classical net/music/guide/society/krs/programs/1925Mus.php.
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et mutuelle de la critique dramatique et musicale lists Albert (residence: Nogent-sur-Marne)
as a “pensionnaire”,27 while a fifth Dubois, who is also found in the later documents
edited by Bongrain, is mentioned as still being active: ARMAND MARIE DUBOIS, born in
Valdahon (Doubs) on 26 July 1885, who received a 2e Accessit in trumpet in 1907.

DESIRE LECHIEN, born in Champigny (Yonne) on 4 April 1863, studied the cornet &
pistons in the class of Jean-Baptiste Arban and finished his studies with a Second Prix
in 1885 before many of the other musicians mentioned here had been born.”® He was
thus one of the more established musicians of the orchestra. Lechien is listed only after
Dubois in the Pénélope programme, and since Bullard states that the latter was a supple-
mentary player, it seems plausible that Lechien was simﬂarly a supplementary trumpeter.
His absence in Bullard’s list thus suggests that he could not have been in the pit for Le
Sacre.

Besides Dubois, GEORGES EMILE CHARLES DESIRE MAGER, born in Tourcoing
(Nord) on 7 November 1883, is the only trumpeter of whom we can be certain that he
played atthe premiere of Le Sacre. He had studied the cornet 2 piston at the Conservatoire
and received a 2e Accessit in 1904, a Second Prix in 1905 and finally a Premier Prix in
1906. His playing was praised by the newspaper La Presse at the time: “mm. Mager et
Foveau sont des exécutants impeccables, ils sont 1’obj et d’'une ovation aussi chaude
que méritée. [...] Deux premiers prix 4 I'unanimité & mm. Mager et Foveau.”*9 He later
made a career in the Boston Symphony Orchestra (see Figure 6). It is interesting that he
played a D trumpet by Courtois, at least in his later years. We will return to this matter

below.

Now let us proceed to the low brass. XAVIER-MARIUS MONDOU was another established
member of the orchestra. Born in Méze (Hérault) on 27 June 1855, he studied the trom-
bone with Paul Delisse (called Lespagne) and received a Second Prix in 1882 and a Premier
Prix in 1883. He became a member of the Orchestre des Folies Dramatiques even before
the end of his studies, and in 1882 joined the Opéra orchestra, a post he held for more
than twenty yea_rs.3° Later, he became a member of the Monte Carlo Orchestra, and after
his retirement he acted several times as an expert for the Conservatoire.

Very little information can be found on ADRIEN sazy. It seems that he became a

member of the musicians’ association in 19143

Annuaire de I’Association syndicale professionnelle et mutuelle de la critique dramatique et musicale, Paris 1913.
Pierre: Conservatoire national, p.792.

Robert Mondor: Onzi¢me Journée des Concours du Conservatoire, in: La Presse, 29 July 1906, p. 2.
Pierre: Conservatoire national, p. 815.

Annuaire de 'Association syndicale professionnelle et mutuelle de la critique dramatique et musicale, Paris 1914.
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The identity of the next trombonist is shrouded in uncertainty because the Pénélope
programme and Bullard differ in their speﬂing of his name. Bullard opts for FERNAND
EDOUARD MARIN, born in Pantin (Seine) on 29 March 1887, who received his 2e Accessit
in 1907, Ter Accessit in 1909 and a Second Prix in 1910. But there were also two trombone
players named Martin who studied at the Conservatoire in the early years of the twentieth
century: ADOLPHE MARTIN, born in Valenciennes (Nord) on 1 December 1888, who only
achieved a 2e Accessit in 1910, and HENRI JULIEN MARTIN, born in Saméon (Nord) on
19 May 1879, who received a Second Prix in 1900 and a Premier Prix in 1go1. We cannot
exclude any of these three trombonists from consideration, and it is possible that Bul-
lard’s spelling is correct.

The last trombone player is easier to identify, though there is not much information
about him. He was JULES DERVAUX, born in Tourcoing (Nord) on 11 May 1887, who first
studied solfege and finished his trombone studies with a 2e Accessit in 1908, a rer Accessit

in 1909 and a Premier Prix in 1911

The tuba players were among the few musicians who did not study at the Conservatoire,
for the simple reason that there was no tuba class there at the time. For this reason, they
probably studied in the military, though we have been unable to Verify this in the case of
JEAN ROUGE (or whatever his first name might have been - the Annuaire de l'Association
also lists an organ and cornet player named FrRANGOIS ROUGE in the years before and
after the premiere of Le Sacre).

More evidence exists for EUGENE-RENE VIEULOU, whose name is found several times
in the Joumal oﬂiciel dela République frangaise, as in 1910 for example, when he was “direc-
teur de ]la musique municipale de Gallardon (Eure-et-Loir)” and was made “officier d’aca-
démie” 3> Eighteen years later, he received a “médaille militaire” (Garde Républicaine de
Paris) as a “musicien de 2e classe, 35 ans de service, 4 campagnes” 33 Various arrangements
and marches appear under his name, and in circa 1939 he Published a set of études for
tuba (Etudes caractéristiques pour basse & 4, 5 et 6 pistons) where he is named as “Tuba Solo &
I'Orchestre Symphonique de Paris, Ex-Soliste de la Musique de la Garde Républicaine"
and the recipient of several medals (Figure 7).

Theinstruments Letus now consider the instruments themselves. Ttis clearly evenmore
difficult to tell what types of homs, trumpets, trombones and tubas were played by the
musicians in the pit. But since all of them were French, and France was a rather foreclosed

market, it is 1ﬂ<e1y that most of them Played French instruments. What is more, in the

32 Journal officiel de la République francaise, 1 January 1910, p. 55.
33 Journal officiel de la République francaise, 1 July 1928, p.7719.
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Ficure 7 Palmarés of Eugéne-René

"ACT }*'; RISTI Q UES 3 Vieulou on the opening page of his Etudes

caractéristiques pour basse a 4, 5 et 6 pistons

f Pi
14,5et 6 Pistons (Copy at the BnF)
E.VIEULOU
Tuba Sole 4 1'Orchestre Symphonique de Paris

E x-Soliste de la Musique de la Garde Républicaine

eariy years of'the Conservatoire at least, those students awarded a Premier Prix were gifted

a (French) instrument:

“Nature des premiers Prix: Composition: dix partitions; [...] Piano: six partitions; Violon: un violon; Violon-
celle: un violoncelle; Fliite: une flite; Hautbois: un hautbois; Clarinette: deux clarinettes, I'une en si, 'autre
en ut; Cor: un cor en tous tons; Basson: un basson. [--.] Les instruments donnés en prix doivent étre de

facture francaise.”34

In later years, however, when the number of students had increased, this tradition seems
to have ceased (or at least it is not mentioned anymore): “Art. 67....] Chaque lauréat regoit
un dipiéme. Des médailles en argent sont remises aux premiers et aux seconds prix.
Art. 68. L'éleve qui a remporté le premier prix peut rester dans sa classe encore une
année.”35

In generai, the French manner of huﬂding brass instruments entailed using a diffe-
rent bore that was narrower than is normal today, while the construction was also siightiy
different from that of brass instruments in other European countries. For example,
French valve horns often had a detachable crook, whereas the German type was rnostly
built with a fixed 1eadpipe. Itis also obvious that the playing styie and articulation differed
from what we are used to today (though this depended on both the instruments and the
players themselves).

One can therefore imagine that the horn players at the premiere of Le Sacre used

horns by firms such as Raoux-Millereau or Courtois-Mille, or perhaps the rather cheaper,

Dispositions principales de 1'organisati0n du conservatoire de musique (Germinal an viir — Mars
1800), quoted as in Pierre: Le Conservatoire national, P- 234

Arrété portant réglement (11 septembre 1878), quoted as in Pierre: Le Conservatoire national, p.264.
Already in 1817, horn players seem to have received money (100 francs), while those playing the oboe,
clarinet or bassoon received either the money or an instrument: “Un hautbois pour premier prix, s'il
est possible, ou 100 francs. [...] Un basson, s'il est possible d’en avoir un bon pour 100 francs.” And in
1818 it was said that “ces prix sont de trois esp‘eces, savoir: 1° Des instruments, pour les classes de violon
et violoncelle; 2° De la musique, pour toutes les classes de musique; 3° Des livres, pour la déclamation.”

1bid., pp-32:f.
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mass-Produced horns by Couesnon and Gautrot. The tradition of the detachable crook
has already been mentioned above. It is furthermore very iikeiy that the higher parts of
Sacre were Piayed on the ascending valve system that was VEery common in France. Instead
of lowering the instrument by a minor third (as is the case with today’s instruments), the
third valve in this system raises the instrument by a major second when depressed. This
is why it is normally p]ayed with a G crook, so that a ‘normal’ instrument in F results
when no valves are depressed. Sometimes, the instruments were also built with a change-
able third valve and two different slides — one for an ascending horn for the higher horn
parts (with a slide of the same iength as for the first Valve), and one to change it to a
descending rnodel, which the horn section preferred for the lower parts. In any case, these
two versions were undoubtediy Piayed side by side in the orchestra pit, rather than the
modern double horn in Bl)/F that had been developed some years earlier but was not
genera]ly empioyed in those days.

Les Trompeltes
et Cors COURTOIS
sont
universellement

repulés

N K
o)

— Cor deseendant, avec tons
de fa et mt >

- N°145.— Cor ascendant avec ton de sol No 146.

Ficure 8 Cor ascendant and cor descendant

The case of the tenor tubas, doubled by horns 7 and 8, is more difficult to determine.
There is no doubt that Stravinsky meant two so-called Wagner tubas (where the tenor
refers to the tuning in Bb, the instruments in F are called bass tubas)3® The question
remains as to whether such instruments were actually available in Paris, as they were

mostly built by German manufacturers at the time, such as Moritz (Berlin) or Alexander

“The procession of the sage", piayed by the tenor tubas und bass tubas, was first intended to be piayed
by muted horns. See Mark DeVoto: The Rite of Spring. Confronting the Autographs, in: The Boston

Musical Intelligencer, 15 February 2021, www.classical-scene.com/2021/02/15/rite-autographs/.
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(Mainz). According to the Encyclopédie musicale published in 1927 by Lavignac and La
Laurencie, these parts were nonnaﬂy playecl on Saxo-trombas baritons/basses in Bb when
Wagner’s Ring of the Nibelung was performe(i at the Opéra’3’ Aclolphe Sax Junior is said
to have built four instruments with movable bells for this purpose.38 But since the Sacre
performances in Paris actually ran at the same time as the Ring at the Opéra Garnier,3?
these instruments could not have been used for the former. Another possibﬂity would
be the so-called cornophones built by the firm Fontaine-Besson.4° And, last but not least,
the Cataiogue by Evette & Schaeffer also lists “tubettes”, “especiaﬂy determined for
Wagner performances" that were provided with four different mouthpieces so that
they might be played by cornet, horn, trombone or tuba piayers (Figure 9).4 The question
as to the identity of the tenor tuba instrument in the pit for Le Sacre remains open, but
it is still more 1i1<e1y that the musicians used either some sort of Saxhorn or Saxo-trom-

ba, the abovementioned tubettes or cornophones, rather than actual German Wagner

tubas.
EVEITE ET scumamjﬂivl&‘zo, PASSAGEE DU GRAND-CERF, PARIS — 55—
- TUBETTES -
Avec le doigté de laff au 3¢ piston
LIVRES AVEC CLE D’EAU, UN PUPITRE ET 4 EMBOUCHURES ARGENTEES
=SB0 ET 1 BET T E: fents £ib . A it toris e Rl L 195

Ces Instruments ont été spécialement établis pour 1'exécution des ceuvres de RICHARD WAGNER
Les 4 embouchures livrées avec linstrument permettent qu’il soil joué indifférenument par un
Cornettiste ou Bugle. Trombone ou Baryton.

Corniste ou Alto mib. Tuba ou Basse.

FiIGure 9 Advertisement for “Tubettes” in the catalogue by Evette & Schaeffer (1912), p. 55

Many different sizes and types of tuba existed in France in the late 19th and early 20th
centuries: bass and contrabass tubas (sometimes also listed as saxhorns) in C and Bb, with
three, four or even six valves. While wind bands norrnally used tubas in Bb with three

Valves, the tuba in C with four or six valves was more common in orchestras.4?

Joseph Brousse: Le tuba, in: Albert Lavignac/Lionel de la Laurencie: Encyclopédie de la musique. Diction-
naire du Conservatoire. Deuxieme partie. Téchnique — Esthétique — Pédagogie, Paris 1927, pp. 1674-1680, here
pp- 16761, see also Clifford Bevan: The Tuba Family, Winchester 22000, p. 470.

Ibid.

On the same Thursday, 29 May 1913, the Opéra gives Siegﬁ'ied, as can be seen in the calendar of events
in Comoedia, 28 May 1913, p. 6.

See John Webb: The Cornophone as Wagner Tuba, in: The Galpin Society Journal 51 (1998), pp. 193-195.
[Catalogue Evette & Schaeffer] 1912, p. 55.

Brousse: Le tuba, p.1677. See also Bevan: The Tuba Family, pp.345-347.
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Given the actual range of the tuba parts — from low B> to Gv* (the first starting on A”, see
Figure 10) — the French speciality of the six-valve tuba (with Périnet valves) seems well
suited to Le Sacre. It is relatively small — more the size of a euphonium today, which gives
ita sound that blends somewhat better with the rest of the orchestra than that of the giant
contrabass tuba — but is perfectly able to provide the whole range needed by the part in
question.

The French trombones of the time differed from modern in-

b.

A ]

struments in their bore and bell in particular. Valve and slide

- 45——— instruments existed alongside each other, with the valve trom-
~—4 Ib‘ bone more common in rniiitary ensembles and also in the
b orchestra pit.“3 There is evidence for the existence of the slide

FIGURE 10 Thetuba trombone in the music, for Stravinsky requires glissandos in
range in Le Sacre all the trombone parts in the “Rondes printaniéres” (figures

53-54), in the “Glorification de I'Elue” (rrr-113) and in the
“Danse sacrale” (174-186). Nevertheless, Trevor Herbert has been able to prove that Stra-
vinsky was happy enough to have his “giissandos” piayed by valve trombones, rather than
not being played at all.44 One should therefore at least take into account the Possibility
that these parts could have been perforrned with valve trombones. The size of the trom-
bones is also uncertain. Stravinsky does not give any indication as to what he prefers, and
the parts — written in tenor and bass clef for all three trombones — seem to exclude an alto
instrument at best. Three tenor trornbones, or — because the bass clef dominates in the
third part, in contrast to the others — two tenor trombones and one bass trombone might
have been the actual types piayed. The instruments built by the various French makers
nevertheless exist in rather different bores and forms, while even the makers themselves
produced different models that are impossible to list in full, even without considering
the probiematical question of what mouthpieces were used. Such musical ‘interfaces’ are
both very personai and yet also reflect the period in question, at least to a certain extent.
Further research will have to be undertaken here.

With regard to the trumpets, we have evidence that no less than three of our six
Possﬂ)ie trumpeters Participated in an exhibition concert for the firm of Couesnon in
1910:

“Le 20 décembre 1910, il [Eugéne Foveau] participe au concert donné au Grand Palais par I'orchestre

Léon Déliance: il fait partie d’un ensemble de 10 cornettistes qui jouent a I'unisson ‘Cypris’ et ‘Féte

Militaire’ d’A. Petit sur des cornets ‘Monopoie'; une photo mémorable représentant les 18 solistes de

See Trevor Herbert: The Trombone, New Haven 2006, p. 191.
See Trevor Herbert: Trombone Glissando. A Case Study in Continuity and Change in Brass Instru-

ment Performance Idioms, in: Historic Brass Society Journal 22 (2010), pp. 1-18, here p.13.
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Déliance (tous cornettistes) le montre aux cétés de Lecussant (Opéra), L. Champendal, Lucien Body,
G. Delevoye (Club des xx), Gustave Perret (Valette), Lubineau (Colonne), Lucien Jean Robert Gurs,
Narcisse Bizet, Arthur Guillet (Lamoureux), Henri Lamouret (Opéra Comique), H. Harscoat, Georges
Mager (Concerts Touche), Gaston Petit (Colonne), Noél Laborie, R. Caron et E. Veluard "4

This naturaﬂy does not mean that they played only Couesnon trumpets throughout their
lives, though it offers further evidence that French instrument makers regarded these
musicians as useful partners in promoting their instruments.

There are three different types of trumpetto consider here. Trumpets in Bb or C were
generaﬂy the instrument of choice when using a valve trumpet. The trumpet in C was
sometimes called trumpet in C alto, because its valves mean it can be constructed shorter
than the old natural trumpet in C (basso). The trumpet in D alto, which is a second higher
than the trumpet in C, and in which “alto” again refers to Baroque trumpets of double
the length, was also in use. Players liked both instruments, in C and D, because of their
precision and security in performance.46 While the trumpetin C- often constructed with
a Bb crook — was reguiarly used for the normal orchestral repertoire, the shorter trumpet
in D was used to interpret the high, risky parts in Baroque pieces by Handel and Bach.47

We have a picture ofaD trumpet by Courtois that was apparenﬂy owned by one of’
the performers at the premiere of Le Sacre: Georges Mager (Figure 11). It bears no serial
numl)er, so we do not know when it was built, whether before or after the premiere,
though it seems to date from about that time.48 It is also unclear as to what part Georges
Mager Piayed in Le Sacre. Nevertheless, we cannot rule out the possibi]ity that this was
indeed one of the very instruments piayed in the pit of the Théatre des Champs-Eiysées
on the night of the premiere.

Unanswered questions remain about the trumpet in D alto. Correspondence exists
between Stravinsky and Max Steinberg, who was in contact with the company of the
instrument salesman Julius Heinrich Zimmermann in St. Petersburg.49 On 19 December
1912, Stravinsky wrote from Clarens in Switzerland to ask Steinberg what a trumpet in D
alto would cost at Zimmermann’s.5° On 11 January 1913, Steinberg wrote back to inform

him that none in D was available, but that there was one in Fb alto with a crook for D.5"

www.thierrycaens.com/efoveau/ biographie-deugene-foveau.html.

Merri Franquin: La trompette et le cornet, in: Albert Lavignac/Lionel de la Laurencie: Encyclopédie de
la musique. Dictionnaire du Conservatoire. Deuxiéme partie. Téchnique — Esthétique — Pédagogie, Paris 1927,
Pp-1597-1637, here p- 1611,

Tbid., p-1619.

See www.robbstewart.com/courtois-mager.

I am grateful to Anselm Gerhard for referring me to these Russian letters.

Igor Stravinsky: Perepisica s russkimi korrespondentami. Materialy k biograﬁj, ed. by Viktor Pa_jiakowitsch
Varunc (3 volumes), Moscow 19982003, Vol. 1, P-391.

1bid., P-399-
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Ficure 11 Trumpetin D by Courtois, apparently owned by
Georges Mager (© Robb Stewart/Boyde Hood)
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There is no letter to confirm that such an instrument was actuaﬂy ordered, but on 3 May
1913 Stravinsky wrote to insist on heing sent the trumpet immediately, which was cieariy
a more urgent matter for him than procuring the piccolo timpani he had also requested.
In this same ietter, he wrote about the mutes for the trombones and tubas, which were

apparently also to be Purchased in Russia:

“Order at least the Tromba picc. in Re. Even if'it doesn’t work with the Timpani picc., the Tromba must
arrive contre tout! Order from Zimmermann some mutes (made of metal or leather — it doesn’t matter)
for tuba and trombones — three pieces for trombones and two for tubas. They shall be immediately
sent to: Direction des Ballets russes — chez G. Astruc et C°. Pavillon de Hannover, Rue Louis le Grand, Paris.”s>

Stravinsky does not seem to be too picky, as it does not matter to him if he is sent copper
or leather mutes. Steinberg wrote back to confirm the order four days later: “Trumpet
and mutes (5 pieces) are ordered, today they start testing the trumpet, and in a week, they
will be sent to Paris; hopefuﬂy they will arrive prior to the Sacre premiere.”53

Why Stravinsky decided to import a trumpet from Russia remains unclear. After
all, Zimmermann was more of a salesman than an instrument maker himself, and
the most expensive (and best?) instruments were purchased by him from Courtois in
Paris and others, and then resold.5* We do not know if the trumpet and all the mutes
arrived in time, nor whether the first trumpeter would have been Wiﬂing to change his
instrument to a foreign one, just two or three weeks before the premiere. These too are
questions that remain unanswered on our search for the instruments used on 29 May
1913 in Paris.

We do have some information about Georges Mager and his mouthpieces. The
Schilke company designed a mouthpiece explicitly for him (Schilke 20p2d),% though this
was probably many years after the premiere of Le Sacre. All the same, its design - with a
“large diameter [17.73 mm] for the robust embouchure”, which included “alarger ‘D’ style

"56 _ might offer us

cup, #2 semi-round rim and larger ‘d’ backbore [slightiy curved out]
an indication of his sound preferences (though these might also have changed over the
years).

We now come to the last instrument in the brass section of Le Sacre, namely the
tromba bassa in El;, played - according to the score — hy the fourth trumpet. Today,

prohahly every performance of Le Sacre divides up this part, with a trumpet player ona

1bid., Vol. 2, P- 65, translations from the Russian are by the present writer.

Ibid., p- 66. The next extant letter is from two days after the premiere, in which Steinberg expressed
his hopes that all the instruments had arrived. Ibid, p-82.

See Julius Heinrich Zimmermann: Musikinstrumente [catalogue], Leipzig [1899], Reprint ed. by Giinter
Joppig, Frankfurt 1984, Preface, p. [111].

www.thomann.de/de/ schilke_zodzd_trompetenmundstueck.htm.

Schilke. Mouthpieces for Brass [catalogue], [s.1. 2016], p. 12, see also p.5 for the labelling system.
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trumpet in C for the fourth trumpet, and a trombone player on a bass trumpet for the
rest of the part (either a bass trumpet in Eb, as written in the score, or even in C or Bb,
which were the usual keys for bass trumpets since Richard Wagner invented them). The
bass trumpet has valves, though it is more like a trombone in both bore and length, and
has normally been played by trombone players. This brings us to the question as to Why
Stravinsky wrote these two instruments in the same part.

We can find indications as to an answer in Stravinsky’s sketchbook, where he states
that the part is to be played by a ‘trompette contralta in F'.57 Such low trumpets in F as
well as their counterparts in Bb (the latter mostly used by the miiitary), can also be found
in the abovementioned catalogue of Evette & Schaefler. This trumpet is narrower in bore
than the bass trumpet, and was in fact the instrument on which most trumpet players in
older days had to study. This trumpet in F or Eb might be the reason for Stravinsky having
wrote a ‘combined’ part.

However, if we peruse the performers’ listin Bullard again, we see that four trombone
Players are listed instead of three. If the part could have been played by alow trumpet in
F instead of the bass trumpet used nowadays, Why would there have been four trombone
players ?

The solution might be that the old trumpet in F was being increasingly abandoned
by trumpet players. In his article on the trumpet for the Lavignac/Lalaurencie Encyclopédie
de musique of 1927, Merri Franquin tells us that all trumpet Piayers learned the trumpet
in Funtil World War I, with some even doing their exam on that instrument. But he adds
that none of them, graduation after 1896, later piayed it in orchestras because it was
assigned more and more to trombone players (its length being the same as that of the
alto trombone).

“La trompette ancienne (dite en fa) est dans laméme tonalité (méme longueur de tube) que le trombone
[alto]. C'est une trompette basse jouée, de nos jours, par des trombonistes. [...] Sur 43 premiers prix
sortis de la classe de trompette, de 1896 2 1914, 15 l'ont obtenu en jouant dela trompette en fa, et tous
les autres ont appris 4 en jouer [...]. Aucun d’eux n’a jamais joué de la trompette ancienne dans les

orchestres.”s®

Tt remains unclear as to what Stravinsky intended when combining these parts. Was he
unaware that the time for combining both instruments in a single part had passed? Or
did he have a particular player in mind when he wrote the Part? And was that person also

the fourth trombonist on the list? Many questions thus remain unanswered.

“Tt. c-alta in Fa”, see Igor Stravinsky: The Rite of Spring/Le Sacre du Printemps. Sketches 19111913, London

1969, p. 2.
Franquin: La trompette, p.1614.
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In our project, we had to make decisions when pianning a workshop concert of brass
excerpts from Le Sacre using instruments mainiy from the Klingendes Museum Bern.>9
Students from the Hochschule der Kiinste Bern HkB performed several examples at the
Fourth Romantic Brass Symposium, using four ascending and four descending horns
by Couesnon, Courtois and Raoux-Millereau, trumpets by Couesnon, Pélisson and Ha-
lary, an F trumpet by Besson (with a replica by Egger), (slide) trombones by Pihan, Besson
and Thibouville-Lamy and finally two six-valve tubas by Gras and Couesnon.®® These
excerpts provided a rough, yet well-balanced brass sound. It was not as rounded (and not
as loud) as would have been the case with modern instruments, but had a wide variety of
tonal colours. Since the strings, woodwind and percussion were absent for that workshop
concert, I here refrain from offering audio exampies {rom it, and instead would like to
direct those interested to the live recording of Le Sacre by the orchestra Les Siecles under
the baton of Francois-Xavier Roth.%*

Since the actual sound of the premiere depended on the combination of the instru-
ments and mouthpieces used, the preferences and artistry of'the players, the acoustics of
the location and the ears of the listeners, we cannot go back in time to recreate the exact
soundscape of Le Sacre on 29 May 1913 in the Théitre des Champs-Elysées. But it is clear
that there are still many tone colours yet to be discovered when considering historical

performances and instruments.

www.klingendes-museum-bern.ch.

This was combined with the 2017 cimcim annual conference: www.hkb-interpretation.ch/cimcim.
Francois-Xavier Roth/Les Siécles: Igor Stravinsky: Le Sacre Du Printemps/Petrouchka [cp], Actes Sud,
AsM 15 (2014). This recording is available at https://youtu.be/EgevNJuskBo.
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Arnold Myers

Preserving Information Relating to Instruments in Museums

Introduction  Museums not only preserve objects, but also information about these
ohjects. Information can be acquired with the ohject, generated hy the museum, or
provided by visitors and other external sources. The kinds of information museums
preserve and how they do it vary wideiy, despite professional codes of good practice and
the avaiiabiiity of content management systems tailored to museums. In the case of
musical instruments, there are specific kinds of information that do not aiways fit into
commercial packages. This article analyses the various kinds of information re]ating to
musical instruments in terms of importance and vuinerahiiity to loss and degradation,
suggests priorities for data storage and long-term preservation, examines some of the
systems museums have empioyed for information storage and retrieval, and discusses
what museums can learn from digitai preservation techniques adopted hy research insti-

tutions.

Categories of information  Musical instruments entering museum collections are re-
purposed. As originaliy produced, they are prirnariiy equipment for music-making with
a cultural context, but can also have roles as aesthetic objects for the visual deiight of their
owner or as status symhois. A museum instrument, however, justifies the depioyrnent of
the resources required to curate, conserve and store it hy its potentiai for fuiﬁiiing one
or more of a Variety of purposes in a new cultural context. These can include education,
providing evidence of historical rnusic-rnaking practices, and providing models for copy-
ing. Performance, museum dispiay and research examination are means to these ends.
This re-purposing also often takes piace in private ownership. Factual information
underlies and valorises most museum activities: dispiay and interpretation, use in per-
formance, security and insurance.

This re-purposing requires a re-prioritising of stored information. A performer’s
instrument might be accompanied by a stack of sheet music, while museum instruments
need conservation, education and research-oriented information. Museum instruments
can be interrogated through different discipiines: acoustics, rnusicoiogy, art history, tech-
noiogy; the future could i)ring more. We cannot predict future priorities in research or
new research techniques. In some cases, it is possihie that museum instruments have
delivered all they have to teach us, and will never be studied again.

The view is sometimes expressed that all information ought to be preserved. This

po]icy has an immediate appeai, but is it practicahle? Is there not a danger that we will

DOL: 10.26045/kp64-6179-010


https://doi.org/10.26045/kp64-6179-010

devote resources to keeping iarge quantities of iow-quaiity information? The costs of
keeping data may be low, but the costs of’ evaluating, managing, retrieving and using it
are high, since these tasks require skilled human resources.

Much of the content of museum records and catalogues is replaceable. Measure-
ments and transcriptions of inscriptions could be repeated in the event of data being lost.
Other information is irrepiaceabie and justifies considered, pianned, and resourced
measures for its preservation. The irreplaceable data include ownership provenance,
information about who piayed the instrument and in what musical and social context,
and information about its manufacture. The intangibie attributes of an instrument con-
tribute significantiy to its financial and cultural value, and may need to be validated by
research. It is necessary to assess these different kinds of information in terms of their
importance and Vuincrabiiity to loss and degradation.

Much (but not all) of the information that requires long-term preservation is the data
traditionaliy included in published cataiogues. Although printed museum cataiogues are
iong established (some are today available eiectronicaiiy), from the viewpoint of iong-
term preservation of information, the important criteria may look different from those
generaﬂy included in a cata_iogueI or aggregation service such as Mmimo (which is not
primarily a data repository).” The kinds of information used in typicai catalogues of
instruments are listed in Table 1. For collections with iarge holdings of specific kinds of
instrument, additional fields may be needed for measurements and technical descrip—
tion.3

The first priority is identifying and naming the instrument. MmImo has a carefuiiy,
thoroughiy organised thesaurus of instrument names with translations in a number of
ianguages, which is an excellent tool for retrieval by the generai pubiic. However, it does
not offer details of all the different names used by the various actors in an instrument’s
history. The inventor, manufacturer, pubiishers of music scores, p]ayers and organolo—
gists often used variant names for the same instrument in the one ianguage, and these
should perhaps form part of the permanent record together with the sources for the
information.

The name of the rnaker, piace and date of production are all data which form part of

any cataiogue orrecord dispiay. This information is aiways subject to revision in the iight

Arnold Myers: Cataioguing Standards for Instrument Collections, in: ctmcrm Newsletter 14 (1989),
Pp-14-28, https://cimcim mini.icom.museum/wp-content/uploads/sites/7/2019/o1r/Newsletter_14_
1989.pdf (all weblinks in this article last consulted 15 February 2022).

See https://mimo-international.com/MIMO]/.

Arnold Myers/Cary Karp: Documentation, in: The Care of Historic Musical Instruments, ed. by Robert
L. Barclay, Ottawa/London/Edinburgh 1997, pp. 109-123.
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of research: if the data is changed, keeping an archive copy of an old file may not be
enough without a cogent explanation of the reasons for change.

Museum catalogues often include copious measurements, many of which are with-
out clear purpose and inadequateiy supported by statements of method and target accu-
racy. Recording measurements which have no immediate purpose —just in case they are
useful to someone some day —isan expensive 1uxury. If the data were to be 1ost, one can
in most cases recreate much of it through fresh measuring. Measurements should be
entireiy objective, and in principle are independent of the person doing the measuring,
although levels of precision vary. There is a risk that the instrument might be lost,
degraded, orthattheactof’ measuring itselfrisks dalnage. Inthe case of brass instruments,
for example, some moving parts such as tuning slides can become stuck over a period of
time, which means that measurements can no ionger be taken. There can be an issue with
the volume of measurement data produced by methods such as X-ray, 3D-computed
tomography of musical instruments, or even a traditional technical drawing.

The technical description of an instrument can be more a work of art than a science.
This is an area where connoisseurship is paramount. Experience of Working with similar
instruments elsewhere can provide insight and an abﬂity to detect alterations and repairs.
Identifying the operation of woodwind ﬁngering systems, for exampie, isa speciaiist task.
There is no substitute for a trained and experienced eye and keeping one’s powers of
observation exercised and in good form. A training in museum studies does little to equip
one to detect fakes and forgeries.

Descrﬂ)ing an instrument is not just a matter of recording facts. The cataloguer has
to decide which features are worth recording, and which should be omitted because they
are trivial. The guiding principie is to describe distinguishing features in more detail,
while indicating the presence of common features as concisely as possible.4 Since diffe-
rent scholars see different things, there is a strong case for preserving all descriptive
information, whether this is the result of systematic documentation or notes made by
experts visiting the museum. This is particularly true when it comes to ascertaining the
usable pitch of wind instruments. The pitches at which different players find instru-
ments work best vary over tens of cents. There are two aims in pitch measurement: (a) to
establish for what pitch standard the maker of the instrument optimised it, which could
be an established standard such as diapason normal, and (b) to establish at what pitch it
actuaﬂy works best. This is a measurement that should be repeated with as many com-
petent players as possihle, whose varying answers should all be recorded. For brass

instruments, some ohjective data can be found hy acoustical methods such as the use of

Myers: Cataloguing Standards, p.17.



TaBLE 1 Typical catalogue information relating to musical instruments

Instrument identification
Title(s), keyword(s):
Nominal pitch:

Type or system:

Creation

Maker:

Place:

Date of Production:

Serial number:

Measures

Overall size:

Measured sizes including string iengths,
sounding iengths, bore profiie, weight, etc:
Fitting measurements (such as diameter of’

mouthpiece receiver):

Description

Technical description:
Inscriptions:
Decorative features:
Faults:

Repair history:

Usable pitch:

Performance characteristics:

Provenance and history
Specific usage history:
Previous ownership:
Current ownership:

Assignment to a named collection:

Curatorial data
Conservation treatment:
Monitoring of condition:

Assignment to a playing/non-playing regime:
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BIAS,’ though even here there is a need for expert judgement over decisions such as the
choice of mouthpiece, the settings of tuning slides, and air temperature.

Since actualiy piaying museum instruments is not sustainable in the ]ong-term, if
an instrument is piayed, the experience is definiteiy unique (for both the piayer and the
audience), probabiy of lasting vaiue, and certainiy vulnerable to negiect and loss. Any
ﬁndings made by musicians about an instrument’s Performance characteristics are
strong candidates for iong-term preservation, aiong with sound recordings. Information
such as which bow or mouthpiece was used in piaying an instrument is easiiy, and
probably frequentiy, lost.

Provenance information is arguabiy the most precious, and the most vulnerable to
degradation and loss. Collectors private and pubiic are often surprisingiy uncurious
about the past history of their acquisitions. The commercial apparatus of auction houses
and dealers often strips instruments of any provenance information they may have had.
The intangibie attributes of an instrument contribute signiﬁcantiy to its value both
financial and cultural.

John Lennon’s upright piano, new in 1970 and in itself worth a few hundred pounds,
was sold at auction in 2000 for £1.67 million and subsequent]y piaced in the Beatles Story
Museum in Liverpooi.6 This may be an extreme exampie of monetary value deriving from
provenance, but schoiariy value can also depend on provenance. Statements of prove-
nance and attributions to makers too often reiy oniy on word of mouth. In the case of
high value items —whether high financial value or high research value — thisis not enough,
and the metadata in the form of supporting documentation is crucial. Jeff Nussbaum,
Niles Eidredge and Robb Stewart discuss a cornet in a prominent U.S. museum, bought
for $ 108,000 and displayed as “the instrument on which Louis Armstrong learned to play
when he was just 12 years old”. Research into the instrument and the dates when the
model was marketed suggest that the claim is false, and that any association with Arm-
strong is unsubstantiated as far as publicly available knowledge is concerned.” The more
prominent the association with a particular previous owner or piayer, the more important
it is to obtain and preserve the supporting documentation.

Records of’ past treatment and condition-monitoring reports need to be kept in-

definitely in order to inform future treatments. Conservation treatment reports often

See Gregor Widholm: Brass Instrument Analysis System 7 Handbuch, Vienna 2015, available under
www.artim.at/download)/.

Georgina Stubbs: George Michael paid f1.67m for the piano John Lennon wrote Imagine on so
peopie could see it, in: Independent, 26 December 20716, Www.independent.co.uk/news/peopie/george-
michaei-john-iennon-piano-imagine-iiverpooi-a7496566.htmi.

Jeffrey Nussbaum/Niles Eldredge/Robb Stewart: Louis Armstrong’s First Cornet?, in: Historic Brass
Society Journal 15 (2003), Pp-355-358-
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http://www.independent.co.uk/news/people/george-michael-john-lennon-piano-imagine-liverpool-a7496566.html
http://www.independent.co.uk/news/people/george-michael-john-lennon-piano-imagine-liverpool-a7496566.html
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contain valuable original research about the instrument, and copious photography. Itcan
be difficult to integrate the data into other records for the instrument. Information about
comparabie exampies elsewhere may influence decisions about risk-taking when playing
instruments, and can be worth recording.

Visiting experts who study instruments are norma.i]y required tosenda copy of their
measurements and observations afterwards, foﬂowing the ctmcim Recommendations for
Access.2 Museums are able to keep this data and the associated metadata, and, if’ they do,
they can allow other scholars to access them. Some museums keep the data in their files,

while others have no policy of storing such data or lack the resources to do so.

Storage The above discussion itemises some of the kinds of information that can be
important to keep long-term. Deciding how this is to be done requires one to consider
data storage and iong-term preservation techniques. Information is most vulnerable to
loss when staff’ changes and inadequate metadata result in degradation of information.
Almost inevitably, some metadata has been memorised but not recorded. The time-
honoured way to preserve information is to print a catalogue and to place it in libraries
around the world. This is often effective, but it can oniy be part of a solution.

Many musical instrument museums use a commercial content-management system
(cMs). Among the many commcrciaﬂy produced content-management systems are: The
Museum System (TMS), Vernon Systems, and Axiell's Mimsy. Some are web browser-
based and some cloud-based, while others are open-source. They have functions such as
storage and retrieval facilities that are difficult to achieve with home-made systems using
basic software. However, they can be more popular with museum management than with
the staff' who have to operate them. They are set up to optimise access hy the institution
and the generai pubiic rather than for storing ‘big data’. Some smaller museums have
customised existing database management systems and relational database software,
such as FileMaker Pro and Microsoft Access, in order to create their own collection-
management systems.

Data is entrusted to these systems as an act of faith, since as commercial products
no-one knows how iong they will last, and whether there will be safe migration to the
next generation. Some museums use multiple systems or keep paper printouts of every-
thing as a kind of insurance poiicy. One solution is to keep data in the most basic,
software-independent format available, ascr1 piain text, which can at any time be mig-

rated easiiy into a content management system with no loss of content. The use of a cms

cimcrm: Recommendations for Regulating the Access to Musical Instruments in Public Collections, [s.1.] 198s.

Published in Engiish, French, Spanish, German, Italian and Japanese.
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has many advantages, but puts data at risk of loss and corruption when the time comes
to migrate to the next cMs (even though this might well be a low-level risk).

There can be an issue with the sheer volume of data produced by methods such as
x-ray, 30-computed tomography of musical instruments. Traditional technical drawings
can of course be scanned, necessitating a decision about the choice of file format. Similar
considerations appiy to the circuit diagrams and software which constitute electronic
instruments.

The issue of the permanent storage of ‘big data’is important to institutions creating
research data. There isa signiﬁcant intersection here with the museum community, and
opportunities for knowiedge exchange. Major research universities can have a whole
department devoted to digitai curation that iargeiy works with data from research pro-
jects. A iarge part of the work of such a department involves data appraisai: seiecting and
setting retention periods. Major research projects have iegai requirements and codes of
practice that can require ma_king data and research evidence available to other research-
ers.?

However, even well-funded research projects cannot keep everything. Aithough sto-
rage is cheap and getting cheaper,

- data expansion can outstrip storage expansion;

- backup and mirroring are costiy;

- retrieval diﬁicuity increases as the volume of data increases;

- creating metadata to preserve context, continuousiy managing storage, maintaining
information integrity through migrations, and ensuring access all require human

input and so are expensive.

Retention costs need to be _justified; on other hand, selection is a considerable up-front
expense.

Archivists need to work cioseiy with data generators and managers. Researchers, who
are data generators, can be heiped to ensure that their research continues to have an
impact when it is in an accessible repository. When archiving research data, the research
team needs to provide information on data quality, give guidance on the community who
might re-use the data, provide the data in recommended formats, and provide metadata.
Meaningfui file names can be useful. Formats are a potential issue. Even commoniy used
formats such as Excel spreadsheets are proprietary and may become unreadable in future
if no one intervenes to migrate the data. At the same time, the data repository managers

who receive the research data need to make expiicit its mission, ensure legal compiiance,

Digital Curation Centre (pcc): Curation Reference Manual, www.dcc.ac.uk/resources/curation-refer

ence -manuai.
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check and maintain the integrity of data and metadata, create audit trails, and plan
iong-tenn preservation.

The criteria for selection can include:

—  relevance to the mission of the institution;

- scientific or historical value (assessment of’ signiﬁcance, invoiving projections of
future use);

- uniqueness (is the same data preserved elsewhere?);

- potentiai for redistribution (assessment of’ reliability and integrity of data, suitabiiity
of format);

- non—replicabi]ity (would it be expensive or impossib]e to repeat the work?);

- economics (is the expense of managing and preserving the data justiﬁed »;

- full documentation (is the metadata sufficient to allow the data to be used in future ?).

The level of appraisal is not by individual record, but at dataset level or higher. Research
datais appraised by archive managers on advice from research teams; peer review can be
sought to inform decisions. The rationale for decisions has to be recorded and preserved.

In some cases, a visiting researcher comes from an institution with its own research
data management regime, while in other cases a museum might cooperate on a project
with a scientific institution. A decision needs to be made here about who keeps the data:
the museum or the partner, or both? Since the museum is already committed to the
preservation of objects, it would seem to be the most appropriate institution for pre-
serving related data.

The present generation has opportunities for information preservation that would
have been unimaginabie before the digital revolution. If managers of musical instrument
museums can combine resilient data storage techniques with discerning curatorial con-
noisseurship, they will maximise the value to future generations of the instruments in

their care.
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Robert Barclay
Old and New. Mediating Musical Experience

The role of the historic object ~ Since the onset of the eariy music movement, there has
been a strong emphasis on the study of eariy instruments and restoring them to playing
state. There are two components to this trend: recapturing the sounds and sensations of
early music, and 1earning about craft processes, the manner of construction and use of
materials. The first of these components is highly suhjective and aesthetic, representing

a strong desire to recapture the past. As conservator ]ohn Watson has observed:

“Piaying Beethoven on an eariy nineteenth century piano, one cannot heip imagining the day when
the same instrument took part in the creative process of Beethoven’s contemporaries, if not the

composer himself. This represents a profound opportunity to step into a dimension of the cultural

iandscape from which the music originated."I

The historic oh_ject is a mediator; it heips a spark in our sensibilities cross from the lost
past into the experienced present. As such, this use of the historical ohj ect is central to
the human psyche; it is the driving force behind early music, classic drama, historical
fiction, archaeoiogy and the open-ended list of ways in which peopie of the present
culture try to access the paston its own terms.

The second component to the trend is the more pragmatic search for information,
often conducted (iuring restoration or conservation treatment. Traces of originai craft
practices, alterations over the instruments’ iifespan, and much other relevant data is
derived from instruments during examination. It is true that the bulk of the information
We possess concerning the disposition and Workings of eariy instruments has been de-
rived from the processes of either restoration to playing state, or examination with the
intent to produce copies. Just to set the record straight upon one point: technicians
inform organoiogists who, in turn, inform musicologists, and not contrariwise. Without
craft intervention and organoiogicai study, and the technical tools that these two disci-
piines hring to bear in research, anaiysis and documentation, the world of eariy music

would be a mere thought structure.
Conservation and restoration  Over many centuries of treatment of valuable artistic and

technical ohjects, the restorer has accumulated a history of opprohrium from a twentieth

and twenty-ﬁrst century perspective. Transformations of musical instruments during

]ohn Watson: Historical Musical Instruments. A Claim to Use, and Obiigation to Preserve, in:Joumal

of the American Musical Instrument Society 17 (1991), pp. 69-82, here p.75.
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craft intervention have resulted in objects that masquerade as original, yet have acquired
accretions as worn parts were repiaced, and as musical fashions changed. Classic violins
are a case in point. One has oniy to recall the words of Dom Vincenzo Ascencio, who

restored a Stradivari violin for the Spanish Court in 1783:

“I pierced the centre [patched the belly], replaced the bar by one adjusted to mathematical proportions
based on that of Stradivari. I corrected the thicknesses, Pieced the four corner-blocks, took the back
off and inserted a piece in the centre, as it was too thin. I had to replace the neck, which I did in the
most careful manner. I then adjusted the instrument, the tone of which was rendered excellent ]Jy all

these changes.”2

The extent and nature of Ascencio’s treatment is by no means atypical for the period.
Similar transformations have taken place with early keyboards and other instruments.
Whenever an object isused it will inevitably change through intervention with tools. Such
slow and incremental substitution can lead to a level of unwitting deception, where the
desire to recapture the past (mentioned above) comes into conflict with a changed and
non-representative object. In essence, the less one knows of the circumstances of an
aesthetic experience, the more profound it is iikeiy to be. Gullible scientists have even
been co-opted into 1ending substance to these experiences where the violin is concerned 3
There is the additional problem of deliberate deception brought about by less scrupulous
craftsmen such as Leopoido Franciolini, whose concoctions grace the storage rooms of
many collections.4

It has been clearly established that restoration is time-sensitive, in that the processes
and results are based upon current knowledge. Restorations considered definitive in
previous decades may need to be revisited once new information becomes available. But
every re-restoration pushes the historic instrument further from its original state; it does
not bring it closer. Thus, returning historical instruments to a functioning state has
resulted in a broad understanding of the music in its historical context, but at the expense
of the instruments themselves. Conservators, cognisant of these issues, developed the
concept of reversibility, all too aware at one level that reversibility of craft processes is
impossible.5 Changes to the historic object during intervention are inevitable. In past

decades this realisation resulted in poiarised camps where, on the one hand, restoration

William Henry Hill/Arthur F. Hill/Alfred E. Hill: Antonio Stradivari. His Life and Work (1644-1737),
facsimile reprint of 1902 edition, New York 1963, pp. 77f.

Robert L. Barclay: Stradivarius Pseudoscience, in: Skeptic 16/2 (2011), pp. 45-50.

Edwin M. Ripin: The Instrument Catalogs of Leopoldo Franciolini, Hackensack, Ny 1974.

Robert Barclay: Reversibility. The Thinking Behind the Word, in: Reuersibility. Does It Exist?, ed. by
Andrew Oddy and Sara Carroll, London 1999 (British Museum Occasional Papers, Vol. 135), pp. 157—

160.
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to playahi]ity was considered axiomatic, and where consignment to a display case or
storage room was equated with death; and on the other hand, where restoration was seen
as the licensed destruction of historic assets for the purposes of ephemeral deiight. The
history of this conflict and the strategies to resolve it have been well documented for
general musical instrument coiiections,6 and more speciﬁcaliy for historic organs.7
Two avenues of progress resulted from the reappraisai of restoration to a playahie
state: restorative conservation, and the making of reproductions. Restorative conserva-
tion is a mediated approach to bringing historic instruments into working condition
while still protecting their integrity as documents of’ past practice. This approach has
reached a high level of both practicai and phiiosophicai maturity, at least in the Engiish-
speaking world.® The key to this approach lies in documentation and anaiysis, so any
treatment of the ohject results in a net yieid of information. (Translations of these key
documents into a number of European ianguages, at least German and French, would be

an excellent service to the profession at large.)

Making copies The eariy music movement provided a huge stimulus to musical instru-
ment makers in researching and recreating eariy examples. The industry of producing
facsimiles ran para]lei to the restoration of extant instruments. Three cases studies — an
eighteenth-century horn and two recentiy-discovered Nuremherg trumpets — illustrate
the ways in which musical instrument-ma_king can enhance musical experience while

preserving historic documents.

Horn by Christopher Hofmaster, London, circa 1760  This instrument exhibits ‘season
cracking’, a typicai deterioration in brass that has been stressed during manufacture.
Strain between the grain boundaries in the metal results in vuinerahiiity to attack, parti-
cuiariy hy alkalis; cracks appear and propagate, ma_king the metal extremeiy fragiie (Fi-
gures 1 and 2). Instruments in this condition cannot be piayed without great risk, and
their acoustic properties are often compromised. In the case of the Hofmaster horn, the
fragiie state and the lack of a set of crooks and tuning bits made copying the oniy choice
available. Measurements of the corpus of the instrument were used in machining a steel
mandprel that conformed exactiy to the inside dimensions, and this was used for forming
anew bell from sheet brass. A set of crooks based upon the musical requirements of the

period was made, each one using a steel mandrel that tapered from the known starting

Robert Barciay: The Preservation and Use of Historic Musical Instruments. Dispiay Case and Concert Hall,
London 2004.

John Watson: Artifacts in Use. The Paradox of Restoration and the Conservation of Organs, Richmond 2010.
Ibid.
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FIGURE 1 ‘Season cracking’
on the bell of the Christopher
Hofmaster horn (photo cour-

tesy of Richard Seraphinoff)

Ficure 2 Crumpled tubing
due to impact on weakened
brass (photo courtesy of
Richard Seraphinoff)

Ficure 3 Copy of Hofmaster
horn with set of crooks (photo
courtesy of Richard

Seraphinoff)
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point in the receiver of the corpus to the known bore of the mouthpiece receiver. The
resultant musical instrument is not an ‘exact copy’ in its entirety, but it is based upon

such evidence that the musical results are extremely convincing (Figure 3).9

Trumpet by Johann Carl Kodisch, Nuremberg, 1719~ Thisinstrument appeared in an estate
sale in Indianapolis, Indiana, and little is known of'its history. Unlike the horn featured
above, this instrument could at least be sounded, aithough its condition precluded ex-
tensive use. Itis a good exampie of the category that has come to be labelled ‘soundable’
as opposed to ‘piayable'. For museum objects this is an important distinction, because it
means that piaying and acoustic quaiities of instruments in collections can be assessed
under controlled conditions without deleterious use. The decision to make a copy of the
trumpet arose from these restrictions in using the originai. Basic conservation treatment
was applied to the trumpet, including cieaning, stabilisation and fi]]ing of'a small crack.
Dimensions were taken for the production of steel mandreis, and all other parts were
documented by drawing and photography. The copy followed the dimensions of the
original; the instrument stood in the high pitch of F (~A = 412), and there were reinforcing
sleeves on the bell, mouth-pipe and middle yard. Itwasnot possible to determine whether
these parts were added in the process of Tepair, or intentionaﬂy in order to alter the
pitch after original fabrication. It was decided to retain the present pitch of the original
in the copy. The techniques of brass instrument-making have been documented in detail
elsewhere.’® Production of the decorative design on the ferrules could not be done
without access to the originai ro]]ing mill, so the design was copied and laser-cut into a
steel form, which provided the negative mould for pressing new material. The new
Kodisch trumpet can be regarded as an ‘informed copy’ as it follows the originai in its
present form but, unlike the Hofmaster horn, it makes no conjecture as to the original
state (Figures 4 and 5). The finished instrument was assessed against the original and the
playing qualities of both were judged identical, but it must be remembered how subjective

such impressions are (Figure 6).”*

Trumpet by Wolfgang Birckholtz, Nuremberg, 1650  This instrument was discovered
hanging in the Lutheran church of Belitz in north eastern Germany, where it had re-

mained since 1676 when its owner, Stabstrompeter ]acob Hintze, was killed after an

I am indebted to horn-maker Richard Seraphinoff for permission to use this instrument as a case
study.

Michael Miinkwitz/Richard Seraphinoff/Robert Barclay: Making a Natural Trumpet. Herstellung einer
Naturtrompete, Ottawa 2014.

I am indebted to Scott Clements for permission to use this instrument as a case study.
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Ficure 4 Ferrule on Kodisch trumpet (below) and a new ferrule

made for the copy (top; photo courtesy of Scott Clements)

Ficure 5 Engraving of the garland of the

Kodisch copy; the supporting plaster of Paris is
still in place (photo courtesy of Scott Clements)

Ficure 6 The old and the new Kodisch
instruments side by side (photo

courtesy of Scott Clements)
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altercation. It was in exactiy the state it had been when last used, aithough its condition
had deteriorated.™ Asit stood, the Birckholtz trumpetwasa priceless historical document
(Figures 7 and 8). Even if it had been playable, the decision to conserve it in its present
state and make a copy (or copies) was clear and obvious. As with the other exampies above,
the instrument yielded dimensions for the production of mandrels and other tooiing
(Figure 9). In addition to providing a copy, this instrument also provided the additional
experience of live concerts in the Belitz church and a commercial recording.I3 The ori-
ginal instrument is now preserved in the collection of the Germanisches Nationalmuse-

um in Nuremberg, and two copies hang in its piace in the church (Figure 10)."

Conclusions There has aiways been conflict between the preservation and the use of
historic properties, and this will doubtless continue as long as objects provide the con-
nection —the spari( —that crosses the gap between the past and the present. Inthe museum
world we have developed ways of accommodating the demand for authenticity in ex-
perience while still maintaining historical and documentary integrity. Careful and struc-
tured restoration of originais is the way to achieve this, but it is oniy valid if the piayer or
auditor requires the ‘authentic’ aesthetic experience that oniy the originai can provide.
The flawed nature of this experience is a separate issue, depending as it does on a lack of
information about the actual state of the originai oi)_ject.

Producing copies has been a standard process when suppiying musicians with in-
struments contemporary with the music being piayed, and it has been the role of mu-
seums and private owners to provide access to the originais. Much interpretation has
taken place in both conjecturaﬂy returning copied instruments to a first-used state, and
in providing instruments that modern musicians can use and modern conductors can
tolerate. The three case studies here show how degrees of ‘copying’ are possibie and, by
extension, how the word ‘copy’ can be misused. There is an argument to be made for

using the term ‘informed copy’, as is done in the informed performance of eariy music.

State and condition are often confused. See Barclay: The Preservation and Use of Historic Musical Instru-
ments, p. 286, fn.14.
Jean-Francois Madeuf & Ensemble: Die Birckholtz-Trompete von 1650, Raumklang rx 1805.

I am indebted to Michael Miinkwitz for permission to use this instrument as a case study.
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Ficure 8 Close-up of the Birckholtz bell FiIGURE 10 Two copies of the Birckholtz

(photo courtesy of Michael Miinkwitz) trumpet now hang in the church in Belitz,
on either side of Jacob Hintze’s memo-

Ficure g Close-up of the bell of the rial plaque (photo courtesy of

Birckholtz copy (photo courtesy of Michael Miinkwitz)

Michael Miinkwitz)



Sabine K. Klaus
To Play or Not to Play? How BiAs Can Help

In 2007, the National Music Museum, University of South Dakota, launched a video
project to record selected brass instruments in one of its collections: the Joe R. and Joella
F. Utiey Collection. This project resulted in DVDs to accompany a p]anned five-volume
book series Tmmpets and Other High Brass,t and also provided video ciips for future
museum dispiays and online publications. The initial question that arose during the
preparation of'this project was: how do we choose, from over 600 brass instruments, those
that are potentia]]y suitable for recording without testing them beforehand ? The aim was
to avoid piaying historic instruments unnecessarily, only to find that they are not in

piaying condition.

Se|ecting instruments for recordings We have found that we can be guided in this
selection process by acoustic input impedance diagrams, generated with B1As (short for
non-invasive Brass Instrument Anaiysis System, deveioped at the Institut fiir Wiener
Kiangstii).2 Using rubber rings, a seif-centring device and a bayonet 1oci<ing ring, the
mouthpiece is given an airtight seal to the BIAS apparatus before the instrument is
attached. Acoustic input impedance is the ratio of sound pressure to the osci]]ating
air flow that produces it. In the BIAS apparatus, a microphone in the mouthpiece
cup senses the sound pressure there, and a second microphone within the appara-
tus measures the air flow injected into the instrument. To visualise measurements of
acoustic input impedance ata particuiar frequency, one might imagine an osciﬂating
piston pumping air in and out of the mouthpiece in a pure tone (a sine wave). Either by
injecting muitipie frequencies simuitaneousiy, or by sweeping the frequency of a sine
wave, the B1AS system traces out a curve of the impedance as a function of frequency.
For a brass instrument, such an impedance diagram shows a sequence of peaks and
Va]leys. Within the normal piaying range of an instrument that piays well, the impedances
of the peaks are high (typically in the order of too MOhm)} and their frequencies fall close

So far, four volumes of this series have been pubiished: Sabine Katharina Klaus: Trumpets and Other
High Brass, Vol. i Instruments of the Single Harmonic Series, Vol. 2: Ways to Expand the Harmonic Series,
Vol. 3 Valves Evolve, and Vol. 4: Heyday ofthe Cornet, Vermillion 2012, 2013, 2017, and 2022. Each volume
is accompanied hy aDVD.

I want to thank Robert Pyle for his input in interpreting the acoustical anaiysis below, and for ge-
nerating the impedance diagrams in the format in which they are presented in this article.

The unit of acoustic impedance is the acoustic ohm. Since the acoustic ohm is an inconvenientiy small

unit for use with brass instruments, itis customary instead to use units of millions of ohm, or megohm

(abbreviated MQ).
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to integer multiples of the instrument’s pedal frequency. Below I will discuss four cate-
gories of impedance diagram that have heiped us to decide whether or not to piay an

instrument.

Example 1: Impedance diagram of an instrument that plays well ~ Figure 1 shows the input
impedance diagram of a bugle 2 pistons in 4%-foot By by Louis Miiller in Lyon, made in
circa 1835 (NMM 10730), iiiustrating the position and strength of the natural notes that are
piayai)ie on this instrument. The piayer can produce notes whose fundamental frequen-
cies lie on or very near the frequencies of the impedance peaks. The peaks and vaﬂeys are
regular; the peaks are at a reasonabiy high level and sharp at the top, suggesting that the
natural notes lock in properiy. We therefore concluded that this instrument is a good
candidate for piaying and recorded it with trumpeter Vince DiMartino.#

Example 2: An instrument with serious problems that is not fit for recording  The most
important Engiish contribution to the deveiopment of valves was the disc valve.5 Today,
however, conﬂicting views as to its quality exist; this is due to difficulties in maintaining
this compiicated valve mechanism. The disc-valve cornopean NMM 7063 by Kohler of
London, made after 1851, exempiifies the probiems thatone may facein keeping thisvalve
type airtight. Figure 3 shows that the impedance peaks and Valleys for NMM 7063 without
the use of’ Vaives, or with the second valve in use, are as reguiar and well defined as in the
Miiller bugle & pistons (NMM 10736). However, the first valve displays a very irregular
impedance curve that predicts serious probiems. Tests with an air-pump device further
confirmed that the first valve suffers from a serious leak. We therefore decided not to

record the Kohler cornopean, but to leave it well alone.

Example 3: An instrument with plenty of playable notes at a low energy level ~ Figure 5
illustrates the acoustical measurements of the doui)ie-piston-vaive trumpet NMM 7061
by ]oseph Lathrop Allen, made in Norwich, Connecticut, between 1846 and 1849, showing
smooth impedance peaks on a low MOhm level. This indicates that the piayer does not
get much support from the instrument and individual natural notes will not lock in very
easiiy. On the other hand, the instrument gives a skilled player more opportunities to
manipuiate intonation to make up for its faultiness. Despite the predictable probiems,
we decided to piay NMM 7001, mainiy because the impe(iance diagram seemed to confirm
a historical assessment about this instrument type. The New York band leader Allen
Dodworth described the tonal quaiity ofa family of narrow-bore instruments, to which

Klaus: Vol. 3: Valves Evolve, DvD track 2.
See Frank Tomes/Sabine K. Klaus/Arnold Myers: Shaw, Kohler and the Disc Valve in Britain, in:
Galpin Society Journal 66 (2013), pp. 99-116.
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FiGure 1 Inputimpedance of a bugle 4 pistons in 4%2-foot Bb by Louis Miiller (N\mMMm 10736).
The blue curve shows the instrument without the use of valves, the red curve is

generated when the second valve is used.

Ficure 2 Buglea
pistons in BI? by Louis
Miiller, Lyon, circa

1835 (NMM 10736)
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Ficure 3 Inputimpedance of a cornopean by Kéhler (NMM 7063). The impedance diagram is
regular for the open instrument (blue) and with the second valve in use (red), but very

irregular with the first valve due to air-leakage (black).

Ficure 4 Cornopean
with shanks and crooks
for 4%2-foot Bb to 6-foot
F by Kéhler, London,
after 1851 (NMM 7063)
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Ficure 5 Inputimpedance of the 4/2-foot Bb trumpet (or ‘posthorn’) by Joseph Lathrop Allen
(NMM 7061). The blue curve illustrates the acoustical behaviour of the instrument without

valves, while the red curve was measured with the second valve depressed.

FIGURE 6 Trumpetin
4Y2-foot Bp by Joseph
Lathrop Allen, Norwich,
Connecticut, between

1846 and 1849 (NMM 7061)
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TO PLAY OR NOT TO PLAY?

this trumpet (which he called “Posthorn") belonged, as follows: Tt is “deficient in power,
arising from the smallness of the tuhing.”6 Indeed, the piaying test with ]eff Stockham
showed a subdued tone quality.7 Tt can therefore be stated that in this case B1as helped

to validate historical information.

Example 4: Musical instrument or ornament?  Input impedance measurements can also
help to answer the question as to whether an ohject was actualiy conceived as a musical
instrument of some sort, or as just an ornament. This question arose in connection with
a miniature horn, made in Nuremberg in 1681 hy Johann Wilhelm Haas (NmM 7213).
Figure 7 shows four distinct input impedance peaks, suggesting that the instrument
might be piayahie, although the natural notes are not well aiigned. Note that the impe-
dance at the first peak isso high (167 MOhm) that this piot ranges up to 180 MOhm rather
than 120 MOhm as in the other graphs. This little horn was piayed hy Celeste Holler
Seraphinoff, who managed to elicit a typicai octave leap, as was used for signaﬂing by
postmen from the sixteenth to the nineteenth centuries, and entered music history asan
idiom, for example in compositions by Johann Sebastian Bach and George Frideric
Handel 8

Getting instruments ready for recordings Once selected with the heip of BIAS, some
instruments could be used without further treatment, while others required some pre-
paration. The Haas miniature horn NmM 7213 has its original, integral mouthpiece and
could simp]y be played. Often the initial tuhing (mouthpiece receiver) of a historic brass
instrument is not totaﬂy round anymore and requires some seaiing with the mouthpiece;
in these instances, wrapping the instrument’s initial tuhing and the mouthpiece joint
with simple cling film may suffice to make an airtight connection. The most drastic and
prohlematic step in the preparation of a valve brass instrument is the use of valve oil,
which in most instances is indispensahle to make the valves functional and airtight. For
a recording session of instruments in the Utley Collection in ]uly 2014 with the trumpeter
Vince DiMartino, I therefore decided to allow the use of valve oil, but planned to clean
it off’ thoroughiy after the recording session. We used the valve oils, much to my regret,
without prior testing. Subsequent concerns were raised during the cimcim meeting in

Scandinavia in August 2014 about the use of oils in mechanical clocks.9 This led to an

Allen Dodworth: Brass Bands, in: The Message Bird (15 June 1850), p.361.

Klaus: Vol. 3: Valves Evolve, DVD track 6.

Klaus: Vol. : Instruments of the Single Harmonic Series, DvD chapter 6.

Vera de Bruyn: Material or Sound? Risic-Benefit Anaiysis in the Recording of Musical Instruments. Paper

presented at the Ringve Museum in Trondheim on 31 August 2014.
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Ficure 7 Four distinct peaks of input impedance are produced by the miniature horn by
Johann Wilhelm Haas (NMM 7213), indicating that it can serve as signal instrument

and is not just an ornament.

Ficure 8 Celeste Holler
Seraphinofftesting the minia-
ture horn by Johann Wilhelm
Haas, Nuremberg 1681

(NMM 7213)
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analysis of the two types of valve oils appiied during the recording session the previous

month.

Valve oil analysis The two valve oils Vince DiMartino had used were the Yamaha
Synthetic Light Valve Oil by Yamaha, Japan (1), and Synthetic Classic Piston Lubricant 3 by
Hetman, UsA (p2). Afterwards, both oils were analysed by the Rathgen-Forschungslabor
in Berlin using an Oddy test.X The Oddy test, deveioped by conservation scientist Wil-
liam Andrew Oddy at the British Museum in 1973, is designed to detect harmful materials
in dispiay cases, museum environments or packaging in order to prevent damage to
museum objects.II The Oddy test detects corrosive reactions between the materials to be
tested and those present in museum obj ects.

In this examination, six airtight poiyethyiene containers were each filled with one of
the valve oils to be tested and a 1 cm? metal foil of sﬂver, copper or lead. A test tube filled
with distilled water was added to each container to ensure constant humidity. The test
was conducted over 28 days at 60° Celsius in a drying chamber. The foﬂowing metal foils
by the firm Goodfellow™ were used in the test:

a) Silver: AGoooss0/13 silver; thickness: 0.25mm, purity: 99.95+%, rolled;
b) Copper: cU000591/4 copper, thickness: 0.125mm, purity: 99.9 %, hard;
c) Lead: PBo00280/17 lead, thickness: o.rmm, purity: 99.95%, rolled.

A control test was also conducted in which the metal samples were left in the drying
chamber without the addition of the valve oils. Afterwards the metal sarnpies were ex-
amined with a digitai microscope.13 Emission of the foi]owing compounds is indicated,

if corrosion is detected by this test:

Silver: Emission of sulphur compound;
Copper: Emission of chloride, oxide and suiphur compounds;

Lead: Organic acids and aldehydes.

When tested with the valve oil by Hetman (p2), none of the three metal sampies showed
any corrosion, while the test invoiving the oil by Yamaha (p1)showed noticeable corrosion

of the lead sampie. We can therefore conclude that the Yamaha oil should not be used

Iam grateful to Dr Tom Lerch, Musikinstrumenten-Museum Berlin, for arranging this examination,
and to Sabine Schwerdtfeger and Ina Reiche for carrying it out. Rathgen-Forschungslabor, Staatliche
Museen zu Berlin, Examination report 88_1o1414 from 3 December 2014.

William Andrew Oddy: An Unsuspected Danger in Display, in: Museums Journal 73/1 (1973), pp- 27 1.
Goodfellow GmbH, Postfach 1343, Bad Nauheim, Germany, info@goodfe]iow.com.

Microscope VHX-500FD by Keyence.
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with museum objects, while the Hetman oil does not raise any concerns when brought

into contact with historic valve brass instruments.

Basic treatment after use  After the recording session, movable parts such as slides were
removed, the instruments and parts rinsed with distilled water, and subsequentiy dried
with a hairdryer. Valves were disassembled as far as possibie, although rotors were not
removed. Despite efforts to clean off any remaining valve oii, there are areas that are
difficult or impossible to access, such as corners in valve cases. When checked in October
2016, some valve oil remains were still found on rotary valves when the bottom valve caps
were removed. For this reason, we shall continue to monitor the instruments that we

I‘CCOI‘dCd.

Conclusion Once again, we have to conclude that piaying our instruments comes with
risks attached. We can keep risk factors low, but we cannot eliminate them completely.
Acoustical measurements can predict which instruments are potentiaﬂy suited for recor-
ding and which are unpiayabie, thus protecting the latter from the unwarranted stress of
being piayed with less than satisfying results. The Oddy test showed that it is essential to
make sure, prior to playing, that no harmful substances are used in the process of pre-
paring valve brass instruments for recordings, since the reliable removal of oils afterwards

is almost impossib]e.



Marie Martens
Angul Hammerich and the Bronze Lurs.

To Play or to Display

Introduction The present article deals with the reception history of the bronze lur from
an archival and museum history perspective. However, sources from the nineteenth and
twentieth centuries held hy the National Museum of Denmark reveal surprisingly little
evidence about these characteristic musical instruments and their reiative]y new life as
museum objects.”

Even though the bronze lurs from the Bronze Age (circa 1800500 BC) were investi-
gated during the nineteenth and twentieth centuries, they continue to be a mystery. It is
presumed that these instruments from Nordic prehistory were a cult symhol of the Sun,
and that they were prohahly playecl to worship it. Nevertheless, it is impossible to say
anything about how these instruments were piayed, nor how they sounded 3000 years
ago. The bronze lurs are a particuiarly Nordic phenomenon, and they are likely to have
served as status symbols. The first pair of bronze lurs was unearthed in Denmark in the
bog of Brudevzlte in 1797.>

The original name of these ancient instruments remains unknown. In the nineteenth
century, the S-shaped natural trumpet with a conical bore was given the name “lur’- a
word with roots in the Nordic sagas that was adopted from the wooden lur of the Viking
Age (800-1050AD). This could to some extent explain the great historical confusion
between the bronze lurs and the Viking Age, a misinterpretation with roots in the first

part of the nineteenth century.3

Pioneering survey of the bronze lurs Angui Hammerich (1848-1931), a Danish music
historian and the founder and first director of the Musikhistorisk Museum in Copen-

hagen, was the first to carry out thorough research and an examination of the original

This article is partiy based on a paper presented at the cimciM conference in Switzerland, 22-25
February 2017.

T owe my gratitude to Lone Klint ]acobsen and Fiemming Kaul, National Museum of Denmark, for
access to the archives held hy the Department of Nordic Prehistory and for information about the
Bronze Age in generai.

Jergen Jensen: Toner fra fortiden, https://danmarksoldtid.lex.dk/Toner_fra_fortiden (all links last con-

sulted 16 November 2022).

DOI: 10.26045/kp64-6179-013
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bronze lurs in the National Museum of Denmark, which he followed up with sound
recordings.*

According to Hammerich, the earliest description of the bronze lurs was pubiished
in a Danish periodical in 184345, but in fact we owe the first published description to
the second director of the National Museum of Denmark, Christian Jiirgensen Thomsen
(1788-1865). His three-age system from 1818, which divided the prehistoric periods into
Stone, Bronze and Iron Age, was printcd in 1836. Jiirgensen Thomsen’s guicieiine to
Nordic prehistory presented the first illustration of the then so-called bronze war trom-
bones. Oniy one lur with its flat ornamental disc pointing downwards was depicted.5
Jiirgensen Thomsen stated that the bronze lurs in the National Museum at this time were
in good condition and that it was possibie to play them. Apparent]y, no further docu-
mentation of the bronze lurs was carried out at this point. Hammerich’s strongly criti-
cised thesis that the bronze lurs were musical instruments in their own right, pub]ished
in Danish in 1893, was based iarge]y on his experiments with piaying the originai bronze
lurs in the National Museum of Denmark. Hammerich’s thesis was published in German
in Vierteljahrschrift fiir Musikwissenschaft the following year.®

The passionate critics of Hammerich’s methods and results included renowned
peopie from Denmark and abroad, inciuding the Danish phiiosopher and mathemati-
cian Kristian Kroman (1846-1925).”7 Kroman’s critical articles from 1902 and 1904 were
followed by the German organologist Curt Sachs’s (1881-1959) point of view in 1913.8
Amongst other arguments, published as late as ten and twenty years after Hammerich’s
thesis, they claimed that Hammerich had supposediy assumed that the peopie of the
Bronze Age were concerned about the shape of the mouthpiece, the quaiity of tone, the
use of overtones, and a theory of some kind of polyphony.

Angui Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kj;zibenhavn, in: Aarimger for nor-
disk Oldkyndighed og Historie I1/8 (1893), pp. 141-190.

[Christian Jiirgensen Thomsen]: Kortfattet Udsigt over Mindesmarker og Oldsager fra Nordens For-
tid, in: Ledetraad til Nordisk Olu”cyndighed, ed. by Det kongelige Nordiske Oldskrift-Selskab [Car] Chris-
tian Rafn], Copenhagen 1836, pp.27-87, here p.48.

Angul Hammerich: Studien iiber die altnordischen Luren im Nationalmuseum zu Kopenhagen, in:
Vierteljahrschrift fiir Musikwissenschaft ro (1894), pp. 1-32.

Kristian Kroman: Nogle Bemxrkninger om Bronzelurerne i Nationalmuszet i Kebenhavn, in: Aar-
beger for nordisk Oldkyndighed og Historie II/17 (1902), pp.79-118; Kristian Kroman: Et Par afsluttende
Bemxrkninger om Bronzelurerne og hvad de lzrer os om de nordiske Bronzealderfolks musikalske
Standpunkt, in: Aarbeger for nordisk Oldkyndighed og Historie II/19 (1904), pp. 65-88.

Curt Sachs: Real-Lexikon der Musikinstrumente, zug[eich ein Polyglossar ﬁir das gesamte Instmmentengebiet,
Berlin 1913, pp. 245 1.
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However, the question of polyphony in early prehistoric Scandinavian music originated
with Francois-Joseph Fétis (1784-1871), to whose Histoire générale de la musique (published
in 1869-1876) Hammerich referred a number of times in his own thesis. Most bronze
lurs were found in pairs, tuned at more orless the same pitch, but this does not necessari]y
mean that the instruments were played poiyphonicaﬂy or even in a manner of two-part
piaying, and Hammerich in fact left open the question of Fétis’s theories of poiyphony
in ancient Scandinavian music.?

In an article published in 1903, Hammerich responded to Kroman’s criticism and,
once again, defended the bronze lurs’ value as musical instruments.”® Hammerich’s
research methods were also criticised hy the Danish organoiogist Hortense Panum
(1856-1933), whose music encyclopaedia, published in 1924, questioned Hammerich’s
conclusions about the bronze lurs.™

In his monograph about Danish music history, puhiished in 1921, Hammerich mo-
derated his arguments, as hedidina manuscript for a series of lectures on music history
given at the University of Copenhagen in the period circa 1904-1919."* Hammerich was
an associate professor of musicology at the University of Copenhagen from 1896 to 1922,
and he also gave public speeches on the subject of the bronze lurs. Newspaper advertise-
ments give us an ink]ing of how popular his lectures must have been at the time of an
increasing general interest in the bronze lurs.3

In 1931, Godtfred Skjerne (1880-1955), a Danish lawyer and music historian, was
appointed director of both the Musikhistorisk Museum and the Carl Claudius Collection
after the deaths of Angul Hammerich and Carl Claudius that same year. In 1949, Godtfred
Skjerne dealt with the prohlerns of the bronze lurs as musical instruments by adopting

a more cautious, scientific approach.I4 In his review of Skjerne's results, Curt Sachs

Francois-Joseph Fétis: Histoire générale de la musique depuis les temps les plus anciens jusqu’é nos jours,
Vol. 4, Paris 1874, pp. 466 {;; Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjgbenhavn,
pp- 184-188.

Angul Hammerich: Om Bronzelurerne som Musikinstrumenter, in: Aarhﬂger for nordisk Oldicyndighed
og Historie II/18 (1903), pp. 62—72.

Hortense Panum/William Behrend: Bronzelur, in: Illustreret Musiklexikon, Copenhagen 1924, pp-383-
38s5.

See Angul Hammerich: Dansk Musikhistorie indtil ca. 1700, Copenhagen 1921, pp. I-1I. Angul Hamme-
richs Papirer (Mmccs Archive 315), Manuskripter og Optegnelser til Forelesninger (46 - J, 1a-1b), xx1v.
Danmarks Musikhistorie, 1. Oldtid. Middelalder (Danish Music Museum, National Museum of Den-
mark).

See Adresse Avisen. Upolitisk Handels-Bors-Nyheds og Avertissements-Tidende, 6 January 1893, p. 1.

Hans Christian Broholm/William P. Larsen/Godtfred Skjerne: The Lures of the Bronze Age. An Archaeo-
logical, Technical and Musicological Investigation, Copenhagen 1949, pp. 73-129.
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acknowledged the fact that Skjerne did not jump to conclusions in terms of how the
bronze lurs could have been piayed and how they could have sounded.”

In his work on the bronze lurs, it is evident that Hammerich was viewing them from
the perspective of his own time and from the viewpoint of Western art music. From his
modern standpoint, he failed to consider that the bronze lurs were more likely to have
been used for cult purposes, rather than as highiy developed musical instruments. Con-
sequentiy, Hammerich’s conclusion that the bronze lurs had a “strong but not sharp
tone” seems unlikely, and reflects the modern aesthetic of his own time.*® In Hamme-
rich’s manuscript for his abovementioned lecture on prehistoric music, he pointed out
that the sound of the lurs could be both soft and thunderous. In fact, Hammerich quoted
ancient Greek and Latin texts which described the sound of — for exampie —the cornu as
“terribilis”, but he initiai]y did not find pa_ra]leis to the bronze lurs.”7 It would seem that

he later paid greater attention to the arguments of his critics.

To play or not to play If one looks at the bronze lurs as mere objects, it is easy to
understand the urge to know their sound. Thanks to a different view of museum ohj ects,
Hammerich’s pioneering sound recordings of the bronze lurs in 1894 provided his own
time with an idea of how the original bronze lurs sounded. If we disregard the fact that
the bronze lurs had been museum objects for decades, then Hammerich actuaﬂy appiied
a modern documentary approach to his research. In his thesis, Hammerich speciﬁcaﬂy
addressed which of the bronze lurs could be piayed, and which should not be touched
under any circumstances. Thus, in his sound documentation of the bronze lurs, Ham-
merich took seriously the task of preserving the instruments and saving them for poste-
Tity.

Today, we must take into account the fact that the times were different back then,
and that our attitude towards conservation and preservation has changed over the years.
The question of piaying or not piaying original musical instruments in museum collec-
tions was an issue neither to Hammerich nor to Carl Claudius (1855-1931), the Danish
private collector of musical instruments. Both Hammerich and Claudius arranged histo-
rical concerts on more or less originai period instruments in their collections, and this
was in overall keeping with the practice at the time in musical instrument museums and

private collections of musical instruments abroad.

Curt Sachs: [Review] H. C. Broholm, W. P. Larsen, G. Skjerne. The Lures of the Bronze Age, in: Journal
of the American Musicological Society 1 (1950), pp. 46-48.
Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjﬂbenhavn, Pp- 152-155.

1bid., p-181.
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From the very beginning, Angul Hammerich specifica]ly wanted the instruments in the
Musikhistorisk Museum to sound, and he referred to the instruments as “iiving ob-
jects".18 From as ear]y as 1898, Hammerich invited renowned Danish musicians to par-
ticipate in the historical concerts given at the museum. Even though the concerts were
often accompanied hy Hammerich’s addresses about music history, the lack of lectures
about organoiogy and historical Performance practice suggests that these aspects of
musicoiogy were not of interest to Hammerich.™ This fact corresponds to his approach
to the investigation of the bronze lurs. Historical concerts also took place in the Carl
Claudius Collection, and Claudius referred to the old instruments as “Kiangkister" -
sound chests —and i)y that prohabiy meant that their captured sound was oniy Waiting to
be released.?®

Hammerich had found paraﬂeis between the mouthpieces of the prehistoric bronze
lur and the modern trombone. Even though the mouthpiece of the bronze lur is perma-
nentiy affixed to the instrument, he appiied modern trombone mouthpieces during the
recording process. Hammerich must have been aware that this would change the tone
and pitch, and that his methods and results would thus be disputed. It is well known that
the shape of'the mouthpiece, playing technique, time period, geography, and the musi-
cian himself are important factors of sound production. We must also assume that
Hammerich was indeed aware of the fact that tone production would be much more
difficult when using the originai bronze lur mouthpieces. In order to further test the tone
quaiity of the bronze iurs, Hammerich also used modern horn and trumpet mouthpieces
for his experiments and, obviousiy, he found that this did in fact alter the tone.?*

The question of corrosion in relation to the issue of p]aying or not piaying musical
instruments from museums must be brieﬂy mentioned. In 1986, a research project was
conducted by the National Museum of Denmark. A conservator had the opportunity of
doing an endoscopy of one of the bronze lurs from the bog of Brudevalte and, needless
to say, corrosion was found. Angui Hammerich concentrated on these pa_rticuiariy well-
preserved musical instruments from Brudevzlte for both his research and most of his
recordings of bronze lurs. Many factors such as production technique, amaigamation,

use, soil, climate, air poiiution — and the bronze lurs’ new life as museum objects — make

Anne @rbazk Jensen: Disse Monumenter ere jo ikke Stene, in: Musikkens tjenere. Instrument — forsicer -
musiker, ed. by Mette Miiller and Lisbet Torp, Copenhagen 1998 (Meddelelser fra Musikhistorisk
Museum og Carl Claudius’ Samling, Vol. 6), pp.33-69, here p. 61.

Ibid., p.33-45.

Carl Claudius: Carl Claudius’ Samling af gamle Musikinstrumenter/Collection Carl Claudius [descriptive
catalogue published by Godtfred Skjerne], Kobenhavn 1931, p. 14. Letter from Carl Claudius to Angul
Hammerich, 1 August 1898 (Danish Music Museum, National Museum of Denmark).

Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjgbenhavn, p. 179.
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it impossihie to distinguish between corrosion from the Bronze Age and the damage that
must have followed hy piaying the instruments from the 189os down to our own time.

In other words, eiectrochemistry remains independent of time.?2

Recordings of the original bronze lurs  The archives held by the Department of Nordic
Prehistory in the National Museum of Denmark show that the original bronze lurs have
been piayed on surprisingiy many occasions since the 1890s, and that many trombone
piayers from Denmark and abroad have applied for permission to piay them, even quite
recently.

The originai bronze lurs have also been recorded a number of times. The recordings
from 1894, 1925, and 1966 were authorised and published by the National Museum of
Denmark, featuring prominent trombone players. The pioneer recordings from 1894,
which followed the year after Hammerich’s thesis, are part of the Ruben Collection and
thus among the oldest sound recordings in the world. As chief representative of Edisons
Fonograph-Compagniet in Copenhagen, consul-general Gottfried Ruben (1837-1897) had
the opportunity of capturing the musicians of the time on wax cyiinders. Hence the 1894
recordings of originai bronze lurs can still be heard.?3

In 1925, Hammerich recorded a short speech about the prehistoric bronze lurs in the
National Museum, and this was released together with recordings of'the original instru-
ments.?4 As the 78-RPM technique had superseded wax cyiinders, it was also an opportu-
nity to produce a new, modern recording. At this time, the bronze lurs had become
syrnhois of national importance in Denmark, and Hammerich’s work on them had also
prompted international interest. In March 1925, bronze lur piaying from the town hall
of Copenhagen was broadcast on European radio to mark the fact that the originai
musical instruments would never sound again. The purpose of both events was to raise
money for the benefit of the National Museum of Denmark, and Hammerich and the

spectacular bronze lurs attracted a lot of attention in the newspapers of the time.?

The author is gratefui to conservators Birthe Gottlieb and Signe Nygaard, National Museum of Den-
mark, for information about the 1986 endoscopy project and for facts about the bronze lurs and
corrosion in general. For a description of corrosion in bronze lurs, see Birthe A. Gottlieb: Lurparret
fra Ulvker i Vendsyssei. Rﬂntgenundersogeiser, in: KUML, Arhog for Jys]c Ariweologisk Selskab (1990),
pp-31-36

The Ruben wax cyiinders, circa 1894, recording Nos. 29, 128, and 131 Digitised hy the Royai Lihrary -
Aarhus, www.kb.dk/en/find-materials/collections/sound-recordings-collections/cylinders-ruben-
collection.

Danmarks gamie Lurer — tusindaarige Toner. Foredrag af Professor Dr. Angul Hammerich. Optaget paa
Nationalmuseet d. 12. 5. 1925. Udsendt til fordel for Nationalmuseet af Berlingske Tidende § Nordisk Polyphon
[78-reM], Polyphon x.s. 40657.

Original recordings in the Danish Radio archives (Danmarks Radio). See e.g. [Anon.]: Lurblesning


http://www.kb.dk/en/find-materials/collections/sound-recordings-collections/cylinders-ruben-collection
http://www.kb.dk/en/find-materials/collections/sound-recordings-collections/cylinders-ruben-collection
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The museum authorities, among them the previous director of the National Museum,
Dr Sophus Miiller (1846-1934), had for a long time expressed worries about the state of
preservation of the bronze iurs.26 However, the National Museum was in urgent need of
money and it would seem that the pui)iic subscription through the “Nationalmuseum-
fondet” in 1925/26 was considered more important than the actual instruments. Ham-
merich referred to Miiller’s books on Danish Prehistory in his thesis, and he and Miiller
must have exchanged letters about the bronze lurs at the time of Hammerich’s survey of
the instruments. However, the only solid evidence of a personai connection between the
two men seems to be Hammerich’s handwritten dedication to Miiller on his thesis.

The 1925 recording was supposed to be the last, but in 1966 the National Museum
of Denmark released a new recording of the original bronze lurs. On all three occasions,
the repertoire played and recorded was Western art music. The 1894 and 1925 recordings
were perforrned by two musicians from the Royai Danish Orchestra who piayed the
national meiody Herlig en Sommernat by the German-Danish composer Friedrich Kuhlau
(1786-1832). The tune is largely based on the natural harmonic series and therefore well
suited for natural trurnpets without finger holes such as the bronze 1urs, though some
tones have to be left out or substituted by other tones. Furthermore, the recording in-
cluded what was considered to be battle signals. However, at the time it was not known
that the bronze lurs were uniikeiy to have been used in battle.

The original bronze lurs were also piayed on many other occasions. Every year on
Midsummer’s Day from 1890 to 1910, a pair of bronze lurs was played from the rooftop
of the National Museum.?’ It was a very popuiar tradition, and the pui)iic protested when
this spectacu]ar ritual was stopped due to the state of preservation of the bronze lurs.28

The archives held hy the Department of Nordic Prehistory show that both the Na-
tional Museum of Denmark and the musicians Palmer Traulsen and Georg Wilken-
schildt ofthe Royai Danish Orchestra wished to make a scientific recording ofthe original
bronze lurs once and for all. The Danish archaeologist Hans Christian Broholm (1893-
1966), the head curator of the Department of Nordic Prehistory from 1936 to 1965, was
dispieased with the lack of scientific and musicoiogicai results from the existing recor-
dings of the origina] bronze lurs. However, the funding for a scientific recording could
not be raised at the time. In 1947, these two musicians, Traulsen and Wilkenschildt, were

appointed to conduct an examination of the bronze lurs in piayabie condition in the

og Sang pr. Radio, in: Politiken, 13 March 1925. [Anon.]: Efter den historiske Lurblesning, in: National-
tidende, 16 March 1928, p.1. [Anon.]: De gamle Lurer for sidste gang, in: Berlingske Politiske og Avertisse-
mentstidende, Aften, 12 May 1925, p. 8.

Anton Hansen. En Kgl. Kapelmusﬂcers erindringer, ed. by Per Gade, Copenhagen 1996, pp- 48, 242—244.
Hans Kjar: Vor Oldtids Skatte, ed. by Palle Rosenkrantz, Copenhagen [s-a], pp- 66f1.

J. E: Den sidste Lurblesning, in: Kebenhavns Orkesterforenings Medlemsblad (xg1o/11), pp. 1411,
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Ficure 1 Original bronze
lurs played on Midsummer’s
Day, circa 1900 (Department

of Nordic Prehistory, National

Museum of Denmark)

National Museum. They very carefuﬂy pointed out the various differences between the
lur pairs, and stressed the importance of the use of origina] mouthpieces during the test
in order to get a convincing result.?9

In 1949, Broholm Published the monograph The Lures of the Bronze Age with William
P. Larsen and Godtfred Skjerne. In order to attain the most precise data available at the
time for their scientific work, acoustic measurements were Performed by the Acoustical

Laboratory of the Danish Academy of Technical Sciences in Copenhagen.3° The recor-

Dokument over Afprovningen af de intakte Lurer foretaget 1947 af Kgl. Kapelmusikus Palmer Traulsen og Kgl.
Kapelmusi]cus Georg Allin Wilkenschildt (Department of Nordic Prehistory, National Museum of Den-
mark).

[Results of acoustical measurements performed on 11 bronze lurs in the National Museum of Denmark by the
Acoustical Laboratory of the Danish Academy of Technical Sciences in Copenhagen,] Akademiet for de Tekniske
Videnskaber — Lydte]misk Laboratorium, Fritz Ingersleu to Godtfred Skjerne, 5 February 1948 (Department of
Nordic Prehistory, National Museum of Denmark).



31
32

33

34

ANGUL HAMMERICH AND THE BRONZE LURS

dings seem to be lost, but Godtfred Skjerne’s description of the results was published in
the book3*

However, at the time of the 1P recording in 19606, Traulsen and Wilkenschildt, despite
all their good intentions, piayed the same type of Western art music that had been
recorded before. This commercial recording included music hy Danish composers, for
example Carl Nielsen and Hakon Bgrresen, a]ong with a number of the musicians’ own
compositions, such as Bronze Age Rag.32 The bronze lurs’ originai rnouthpieces were used
for this recording, but the sound quality remains soft and appealing because of the
modern playing technique, the embouchure, and the repertoire of these very skilled
musicians. Once again, the recording turned out to be a presentation of the ancient
musical instruments piayed in the manner and tradition of modern Western art music.
In fact, it would seem that the bronze lurs were piayed and recorded precisely because
this was possihle.

Today, permission to piay these instruments is unlike]y to be granted, but as late as
1984, the Swedish musician, researcher and music archaeologist Caj sa S. Lund was given
permission to record original bronze lurs for the Musica Sveciae Lp Fornnordiska Hcmger.
The recording includes “r2000 years of music in 60 minutes” and brings a scientific
approach to music from Nordic prehistory. Lund’s method is very different from
Hammerich’s, and gives a theoretical answer as to how the instruments might have
sounded in prehistoric times. The recording also offers a plausihle answer to how they
were used, narneiy that the bronze lurs were most iikely to have been p]ayed for cultic
purposes.33

It does, however, remain a fact that the original bronze lurs have been played and
recorded on many occasions in recent times for the sake of sheer entertainment and for
commercial purposes. This includes incidental music composed for and p]ayed on ori-
gina] bronze lurs hy Traulsen and Wilkenschildt on the occasion of the National Muse-
um’s 150th anniversary in 1957, Queen Elizabeth 11’s state visit to Denmark in 1957, a
German recording from 1997, and the 1998 recording by the Royal Danish Brass En-
semble which used the lurs from Brudevzlte and Folrisdam 34

Broholm/Larsen/Skjerne: The Lures of the Bronze Age, pp. 83-106.

Klange fra Danmark’s Bronzealder-Lurer/Music Blown on Lurs from the Danish Bronze Age, Kgl. Kapelmu-
sici Palmer Traulsen/Georg A. Wilkenschildt, Nationalmuseet/National Museum [LP, 1966]; NM 67-
oor.

Fornnordiska klanger/The Sounds of Prehistoric Scandinavia, Musica sveciae: L 1984, Ms T01. CD: 1997,
MscD 101, ed. and annotated by Cajsa Lund [liner notes pp. 181, 30fl].

Lurkomposition af Palmer Traulsen tilegnet Det Danske Nationalmuseum ved 150-ars jubiloeet d. 15. maj 1957.
Uropfort p& Brudeveeltelurerne i C. Solister: Georg Wilkenschildt og Palmer Traulsen, Det Kgl. Kapel (De-
partment of Nordic Prehistory, National Museum of Denmar]c), original recordings in the Danish Radio
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Exhibiting the bronze lurs  No contemporary sources for the bronze lurs exist from the
Bronze Age apart from rock carvings, whereas eariy written descriptions of ancient mu-
sical instruments from Greece and Rome have been handed down in the writings of men
such as Vergﬂ and Lucan.3’ Angul Hammerich used rock carvings to provide a p]ausible
answer to the question as to how the bronze lurs were held during playing.36

Photographs of the bronze lurs on display in the Nordic Prehistory exhibition in the
1880s c]ear]y ernphasise the fact that the p]aying position was still an unanswered ques-
tion at that time. The lurs were mounted with their flat ornamental disc pointing down-
wards, and this was also the case with depictions of the bronze lurs in books up to then37
Hammerich argued that the end piate should be in an upward position, both because it
would otherwise be irnpossibie to piay the bronze lurs, and because the instruments
would then sound better.3®

The way the bronze lurs were mounted in the permanent exhibition in the 1930s
reflected Hammerich’s theory. So did the permanent exhibition from 1992 onwards,
which presented the bronze lurs in a story-teﬂing context that made it very clear to
museum visitors that the bronze lurs were found in pairs. The current, permanent ex-
hibition, which dates from 2007,isa different matter and stages the bronze lursin a way

that makes them seem like works of art with no reference to their use or history.

Hammered copies  When the Musikhistorisk Museum opened in Copenhagen in 1898,
the well-known Holmegaard glassworks presented Angu] Hammerich’s new museum
with a copyofa bronze lur made of giass (MmMccs inv.no. F 57). This strongiy ernphasises
the importance of Hammerich’s research and the attention it was given.

Hammered copies of the bronze lurs were made from around the turn of the 20th
century. The measurements and drawings from Angul Hammerich’s work on the bronze
lurs were given to the instrument makers I. K. Gottfried, whose company used these
materials as the source of their lur Werdegang. These materials were most 1ike1y alsoused

during the continuous restoration and conservation of the original bronze lurs — mea-

archives (Danmarks Radio). Die Luren — Klingende Zeugen der Bronzezeit, Stephan Maier, Classico Schall-
piatten, 1997, CR 7020833. Bronze and Brass, Music from the Danish Past and Present, Royai Danish Brass
Ensemble, Rondo, 1998, RcD 8366.

Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjﬂbenhavn, PP- 18of.

Ibid., pp. 158-162. Hammerich: Dansk Musikhistorie indtil ca. 1700, pp. of.

Well-known examples include Jens Jacob Asmussen Worsaae: Afbildninger fra Det Kongelige Museum
for Nordiske Oldsager i Kjsbenhavn, Copenhagen 1854, p.33; id.: The Industrial Arts of Denmark from the
Earliest Times to the Danish Conquest ofEngland, Covent Garden 1882, PP- gof.

Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjﬂbenhavn, pp- 158-162.
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Ficure 2 Exhibition of the bronze lurs, Department of Nordic Prehistory, circa 1880

(Department of Nordic Prehistory, National Museum of Denmark)

sures that will have been necessary because of the instruments having been piayed. The
lur Werdegang is now held by the Danish Music Museum.3?

The private collector Carl Claudius owned a pair of bronze lur copies, and his 1931
catalogue of his collection (published posthumously) showed his fascination with these
instruments and the culture that had created them. Claudius also acknowledged the fact
that it had proved irnpossibie to copy the casting techniques of the Bronze Age.4° The
bronze lurs proi)ai)iy survived their many years in the bogs because they had been cast,
not hammered. They thus bear witness to a highiy developed culture capabie of an
exceptional casting technique - though this does not necessariiy mean that the bronze
lurs themselves were highiy deveioped musical instruments, such as Angul Hammerich
had argued.

The pair of lur copies from the Carl Claudius Collection was made by one of the
renowned Danish instrument makers, either I. K. Gottfried or V. Schmidt (the Claudius
catalogue and archives offer hardly any information about provenance). Both produced

lur copies from piate metal because it had proved impossibie to cast a pair of bronze lur

L. K. Gottfried: Bronze lur Werdegang (Danish Music Museum, National Museum of Denmark, mmccs
Archive 96).
Claudius: Carl Claudius’ Samling af gamle Musikinstrumenter/Collection Carl Claudius, pp.310-312.
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copies that could actuaﬂy be played.“I John Petersen, an instrument maker with I. K.
Gottfried, expiained in an interview that no one had attempted to cast bronze lur copies
since the 1930s because the tube turned out thicker on one side, mal(ing the instrument
irnpossibie to piay. Hammered copies have thinner ‘walls’ than the original bronze lurs
which were cast d cire Perdue, so intonation is easier on the copies, and their tone is more
agreeable to the modern ear — a fact that Hammerich also pointed out.#?

Thanks to modern techniques, aDanish trombone piayer and a Danish bronze caster
recently managed to cast a pair of piayabie bronze lurs.8 It is quite thought-provoking
that it requires X-rays and 3D-scanning to imitate the casting techniques of Bronze Age
peopie!

Now that we have piayabie, cast lur copies, it seems unlikeiy that the original bronze
lurs will ever sound again. However, as the bronze lurs continue to fascinate, the question
whether ‘to piay or not to piay’ historical musical instruments in a museum collection
will a]ways remain relevant. A better question to ask would be: When to play and when
not to piay.

The bronze lurs and the Vikings  Little could Hammerich have known that his work
would set off a ‘bronze lur revival’. The reception history of the bronze lurs from the
nineteenth century down to our own time is rather odd, as they have been very much
associated with the Vi]{ing Age. However, the Vikings played the wooden lur, never the
bronze lurs — at the time of the Vikings, the bronze lurs had been in the bogs fora couple
of thousand years (something that Hammerich specifically emphasised in his thesis).44
One might therefore assume that peopie ought to know better — but associating the
bronze lurs with the Vi]{ings proved too popular as a Danish national symbol.

This misinterpretation of the bronze lurs as Viking instruments probabiy originated
with Francois-Joseph Fétis. The fact that Fétis discussed the bronze lurs in his chapter

about Scandinavian music in the Middle Ages -“La musique chezles peuples scandinaves

En musﬂcforretning i200dr—-1I1. K. Gottfried 1796 —1996, ed. ]Jy Klaus Bjerre and Lars Jonasson, Copenha-
gen 1996, pp.7-9; Robert Naur: I. K. Gottfried. 185 &r blandt bleeseinstrumenter. Skitser af et dansk instru-
mentmageruwrksted gennem 7 slwgtled, Copenhagen [1981], pp. 12f.

Trutter si trommehinderne blafrer, in: Roskilde Tidende, 20 October 1984; Hammerich: Studier over
Bronzelurerne i Nationalmuszet i Kjﬂbenhavn, P-157-

The results of the work by Jens Christian Kloster and Gaute Vikdal can be heard on the recording
Bronselur — Klang av oldtid, Euridice 2014, EUCD 92 (see also www.bronselur.no). The booklet reads:
“The Bronze Lurs for this recording are exact copies of Brudevzlte lurs in C at the National Museum
in Copenhagen. Copies are made of ‘Broncestgberiet A/s’ by Peter Jensen by scanning MmoxF A/s. The
lurs were completed in summer 2013 after years of planning and study of casting technique at various
museums in Denmark and Norway”.

Hammerich: Studier over Bronzelurerne i Nationalmuszet i Kjobenhavn, p.18y.
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instrument makers V. Schmidt
and R. W. Stepnicka (The Da-
nish Music Museum/
National Museum

of Denmark)

au moyen age” — makes one wonder if he was simply lured by the mistaken idea that the
Vikings could have played musical instruments from the Bronze Age.%

Danish writers, artists, composers and architects in the nineteenth and twentieth
centuries used the bronze lurs as national romantic symbols, particularly within the
Skenvirke movement (circa 189o-1915), which is the Danish equivalent of the Jugend-
stil/Art Nouveau/Arts and Crafts styles. The bronze lurs and the Vikings were often paired
in Skenvirke iconography and expressed in a very eclectic, national-Romantic style in-
spired by Japanese and Arabic art, the Italian Renaissance, the Nordic sagas, and Viking
Age ornamentation. Symbolically and artistica]ly, this was in step with the national Ro-
mantic notions of the time, and it seems to have been commonly accepted that art did
not have to adhere to historical fact. Indeed, it has proved more or less impossﬂ)le to

eliminate the erroneous link between the Vik‘ings and the bronze lurs.

Fétis: Histoire générale de la musique, pp. 449-469.

Ficure 3 Undated photo of
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The Danish composer Carl Nielsen (1865-1931) unwittingiyhecame involved in the above-
mentioned dispute between Hammerich and Kroman. In his article from 1902, Kroman
mentioned Carl Nielsen regarding the question of the compass of the lurs 4 Nielsen was
thus most 1ﬂ<e1y aware of the anachronism of the link between the bronze lurs and the
Vikings. Nevertheless, Nielsen’s incidental music to the play Hagbarth og Signe (1910) for
the Royal Theatre’s open-air Performances included two pairs of bronze lur copies.47 It
is possihie that Nielsen used these spectacular instruments simply because they were
indeed spectacular, because they would sound well and look good on an outdoor stage.
Furthermore, the bronze lurs served to emphasise the play's national-Romantic setting
as well as its naive idealisation of the Viking Age.

Unlike other countries, Denmark does not have a national instrument as part ofa
1iving tradition. However, at a time of poiitical and national crisis in the course of the
nineteenth and twentieth centuries, the need for a national instrument arose, and hence
the bronze lurs took on great signiﬁcance as Danish national symhois.“8 The picture of
Vikings playing the bronze lurs is a complete falsification of history, though it remains
a popuiar tool of the tourist industry to this day.

Kroman: Nog]e Bemmrkninger om Bronzelurerne i Nationalmuszet i Kebenhavn, Pp- 102-T04.
Kirsten F]ensborg Petersen: Music for Adam Oeh]enschlager’s Play Hagharth and Signe, in: Carl
Nielsen. Incidental Music 1, ed. hy Niels Bo Foltmann, Lisbeth Ahlgren Jensen and Kirsten Flenshorg
Petersen, Copenhagen 2007 (Carl Nielsen Works, Series T, Stage Music, Vol. 6), PPp- XLIV-L.

Lisbet Torp: Bliver man skotte af at spiﬂe pa seekkepihe, in: Musikkens tjenere. Instrument — forsker -
musiker, ed. by Mette Miiller and Lisbet Torp, Copenhagen 1998 (Meddelelser fra Musikhistorisk
Museum og Carl Claudius’ Samling, Vol. 6), pp. 231-259, here pp. 245-249.
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