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INTRODUCTION
:KLOH�FOHDULQJ�WKH�PRDW�RI�WKH�.XUHVVDDUH�IRUWUHVV�DW�WKH�HQG�RI�WKH�6RYLHW�WLPH��VL[�
FDQQRQV�FDVW�LQ�WKH�ODWH���WK�²�HDUO\���WK�FHQWXULHV�ZHUH�GLVFRYHUHG��7KHVH�ZHUH�PH-
FKDQLFDOO\�FOHDQHG�IURP�VXUIDFH�FRUURVLRQ�DQG�SODFHG�LQ�IURQW�RI�WKH�FDVWOH��$IWHU�VRPH�
WLPH�H[WHQVLYH�FRUURVLRQ�GDPDJH�ZDV�QRWHG��DQG�LPPHGLDWH�FRQVHUYDWLRQ�ZDV�UHTXLUHG�

&RQVHUYDWLRQ�ZDV�XQGHUWDNHQ�LQ�DXWXPQ�������6DOWV�ZHUH�UHPRYHG�E\�KRW�VXEOL-
PDWLRQ��+LJK�WHPSHUDWXUH�ZDV�SURYLGHG�IRU��²���KRXUV�E\�EXUQLQJ�WLPEHU�LQ�D�ODUJH�
VWDFN��$IWHU�KHDWLQJ�WKH�FDQQRQ�EDUUHOV�ZHUH�FOHDQHG�ZLWK�VDQG�VSUD\V�DQG�FRYHUHG�
ZLWK�WDQQLQ�VROXWLRQ��$�FRDW�RI�SURWHFWLYH�OD\HU�VXLWDEOH�IRU�RXWGRRU�FRQGLWLRQV�LV�\HW�WR�
EH�DSSOLHG�WR�WKH�FDQQRQV��7KH�H[SHULPHQW��D�VXFFHVV�RQ�WKH�ZKROH��SURYHG�WKDW�EDVLF�
FRQGLWLRQV�IRU�WKH�FRQVHUYDWLRQ�RI�ODUJH�LURQ�REMHFWV�FDQ�EH�DFKLHYHG�DOVR�LQ�ÀHOG�FRQGL-
WLRQV�

HISTORICAL BACKGROUND
$FFRUGLQJ�WR�WKH�%U|PVHEUR�SHDFH�WUHDW\�RI������6DDUHPDD�ZDV�JLYHQ�XQGHU�WKH�UXOH�
RI�6ZHGHQ��,Q������WKH�6ZHGHV�GHFLGHG�WR�PRGHUQL]H�WKH�IRUWUHVV�RI�.XUHVVDDUH�RQFH�
DJDLQ��,QVSLUHG�E\�WKH�LGHDV�RI�)UHQFK�IRUWLÀFDWLRQ�HQJLQHHUV�WKH�PLOLWDU\�DUFKLWHFWV�
(ULN�'DKOEHUJ�DQG�3DXO�YRQ�(VVHQ�GUHZ�D�SURMHFW��DQG�WKH�QHZ�EDVWLRQV��SUHVHUYHG�WR�
WKH�SUHVHQW�GD\��WRJHWKHU�ZLWK�WKH�UDYHOLQV�ZHUH�EXLOW��3HVWL�	�5LNDV��������6RPHZKDW�
HDUOLHU��DIWHU�WKH�ELVKRS�RI�6DDUHPDD�DQG�:HVW�(VWRQLD�-RKDQQHV�9�0�QFKKDXVHQ�KDG�
VROG�KLV�GRPDLQV�LQ�6DDUHPDD�DQG�&XURQLD�WR�WKH�'DQHV�DW�WKH�RXWEUHDN�RI�WKH�/LYR-
QLDQ�:DU���������WKH�IRUWLÀFDWLRQ�V\VWHP�RI�.XUHVVDDUH�KDG�EHHQ�DOVR�PRGHUQL]HG��7KH�
QHZ�EXLOGLQJV�ZHUH�VXUURXQGHG�ZLWK�D�PRDW��DERXW����P�ZLGH��ÀOOHG�ZLWK�VHD�ZDWHU��
,Q�WKH�FRXUVH�RI�FOHDULQJ�WKH�PRDW�DW�WKH�HQG�RI�WKH�6RYLHW�SHULRG�VL[�FDVW�LURQ�FDQQRQV�
IURP�WKH�ODWH���WK�²�HDUO\���WK�FHQWXULHV�ZHUH�IRXQG�WKHUH�

:KLOH�PRVW�RI� WKH�ca.����PHGLHYDO�VWRQH�FDVWOHV�RQ�(VWRQLDQ�WHUULWRU\�ZHUH�GH-
PROLVKHG�GXULQJ�WKH�ZDUV�RI�WKH���WK�DQG���WK�FHQWXULHV��.XUHVVDDUH�FDVWOH�ZDV�QRW�
LQÁXHQFHG�E\�PLOLWDU\�DFWLRQV�XQWLO�WKH�*UHDW�1RUWKHUQ�:DU��7KH�ZDU�UHDFKHG�WKH�FDV-
WOH�RQ����6HSWHPEHU�������ZKHQ�WKH�6ZHGLVK�JDUULVRQ��GHYDVWDWHG�E\�WKH�SODJXH��VXU-
UHQGHUHG�WKH�FDVWOH�WR�WKH�5XVVLDQ�WURRSV�ZLWKRXW�UHVLVWDQFH��7KH�IROORZLQJ�VSULQJ�WKH�
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5XVVLDQ�WURRSV�ZLWKGUHZ�IURP�WKH�LVODQG��SUDFWLFLQJ�WKH�WDFWLFV�RI�¶EXUQW�ODQG·��3HVWL�	�
5LNDV��������$OWKRXJK�WKH�UXLQHG�FRQYHQW�EXLOGLQJ�ZDV�GHOHWHG�IURP�WKH�OLVW�RI�IRUWLÀFD-
WLRQV�RI�5XVVLD�LQ�������WKH�EDVWLRQV�DQG�WKH�FXUWDLQV�ZHUH�VWLOO�PRGHUQL]HG�RQFH�PRUH�
DW�WKH�HQG�RI�WKH���WK�FHQWXU\��7KH�WKLFNQHVV�RI�WKH�VXSSRUWLQJ�ZDOOV�ZDV�LQFUHDVHG�
DQG�WKH�VORSHV�RI�WKH�HPEDQNPHQWV�DQG�PRDWV�ZHUH�OLQHG�ZLWK�KHZQ�GRORPLWH�EORFNV��
%XW�VXFK�EXV\�PLOLWDU\�FRQVWUXFWLRQ�DFWLYLWLHV�DQG�D�VHHPLQJ�UHELUWK�ODVWHG�IRU�D�YHU\�
VKRUW�SHULRG�²�LQ������.XUHVVDDUH�ZDV�FRPSOHWHO\�GHOHWHG�IURP�WKH�OLVW�RI�IRUWLÀFDWLRQV�
RI� WKH�(PSLUH�DQG�WZR�\HDUV� ODWHU�WKH�ZKROH�FDVWOH�IRUWUHVV�ZDV�VROG�WR� WKH�.QLJKW-
KRRG�RI�6DDUHPDD�IRU������URXEOHV��3HVWL�	�5LNDV��������7KH�IROORZLQJ�GHFDGHV�ZHUH�
FDWDVWURSKLF��WKH�IRUWUHVV�ZDV�XVHG�DV�D�TXDUU\��'XH�WR�UHFHQW�UHQRYDWLRQ�WKH�EXLOGLQJ�
PDWHULDO�ZDV�VWLOO�VWURQJ�DQG�LW�ZDV�HDV\�WR�VHOO�WKH�VWRQHV�DW�SURÀWDEOH�SULFHV�WR�WRZQV-
PHQ�DQG�RWKHUV�GXULQJ�D�FRQVWUXFWLRQ�ERRP��%DVLKKLQD�et al����������²�����&KDQJHV�
IRU�WKH�EHWWHU��KRZHYHU��WRRN�SODFH�DOUHDG\�LQ�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\��DQG�
WKH\�ZHUH�SDUWLFXODUO\�HIIHFWLYH�DW�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��,Q�����²�����WKH�
FRQYHQW�EXLOGLQJ�ZDV�UHSDLUHG�DQG�DGMXVWHG�IRU�WKH�RIÀFH�DQG�UHSUHVHQWDWLRQ�TXDUWHUV��
,Q�WKH�ODVW�GHFDGHV�RI�WKH�6RYLHW�WLPH�WKH�FRQYHQW�EXLOGLQJ�ZDV�WKRURXJKO\�UHQRYDWHG�
WR�WKH�SURMHFWV�RI�DUFKLWHFW�.DOYL�$OXYH��7KH�DUFKDHRORJLFDO�LQYHVWLJDWLRQV�LQ�SURJUHVV��
GLUHFWHG�E\�DUFKDHRORJLVWV�*DUHO�3��D�DQG�7}QX�6HSS��KDYH�SURYLGHG�QHZ�LQIRUPDWLRQ�
DERXW� WKH�DUFKLWHFWXUH�RI� WKH� IRUWLÀFDWLRQV� �IRU�DQ�RYHUYLHZ�RQ�UHVHDUFK�KLVWRU\�DQG�
UHFHQW�LQYHVWLJDWLRQV�VHH�3��D�et al�������DQG�3��D�et al���WKLV�YROXPH���DQG��WKDQNV�
WR�WKH�FRPPLWPHQW�RI�(QGHO�3��D��GLUHFWRU�RI�WKH�6DDUHPDD�0XVHXP��DQG�KLV�VXFFHVV�
LQ�VHFXULQJ�WKH�QHFHVVDU\�IXQGLQJ��WKH�KLVWRULF�DSSHDUDQFH�RI�WKH�IRUWUHVV�LV�EHLQJ�UH-
VWRUHG�

THE CANNONS OF THE KURESSAARE FORTRESS
+RZ�DQG�ZK\� WKH� FDQQRQ�EDUUHOV�DSSHDUHG� LQ� WKH�PRDW"�$W� WKH� WLPH�RI� FORVLQJ� WKH�
.XUHVVDDUH�IRUWUHVV�FRXOG�KDYH�KDG�D�FRXSOH�RI�KXQGUHG�FDQQRQV�RI�YDULRXV�FDOLEUH��DJH�
DQG�VWDWH�RI�FRQGLWLRQ��$SSDUHQWO\�WKH�FDQQRQV�RI�WKH�IRUWUHVV��WKHLU�DPPXQLWLRQ��VSDUH�
SDUWV��ZRUNVKRSV��HWF��ZHUH�WDNHQ�DSDUW�DQG�WUDQVSRUWHG�WR�D�SODFH�IURP�ZKHUH�WKH\�
ZHUH�WDNHQ�WR�RWKHU�IRUWUHVVHV�RU�DUPRXULHV�RI�WKH�(PSLUH��

7KH�HYDFXDWLRQ�RI�FDQQRQV�IURP�.XUHVVDDUH�VWDUWHG�DOUHDG\�LQ�������ZKHQ�VRPH�RI�
WKH�FDQQRQV��DPPXQLWLRQ�DQG�WHFKQLFDO�HTXLSPHQW�ZHUH�WDNHQ�WR�WKH�LVODQG�RI�cODQG��
7KHLU�QHZ�ORFDWLRQ�ZDV�WR�EH�WKH�IRUWUHVV�RI�%RPDUVXQG��$OXYH������������

3UREOHPV�DURVH�ZLWK�ZHDSRQV�LQ�D�SRRU�VWDWH�²�H�J��FDQQRQV�ZLWK�FDUULDJHV�PLVV-
LQJ�RU�GLODSLGDWHG�WKDW�FRPSOLFDWHG�WKHLU�WUDQVSRUW��6LQFH�WKH�RUGHU�IURP�WKH�KHDGTXDU-
WHUV�HYLGHQWO\�FRPPDQGHG�WKH�HYDFXDWLRQ�RI�DOO�WKH�DUWLOOHU\��LW�ZDV�GHFLGHG�WR�VROYH�
WKH�SUREOHP�E\�GURZQLQJ�WKH�WURXEOHVRPH�LWHPV�LQ�WKH�PRDW��7KLV�ZD\�WKH� ¶YHWHUDQ�
FDQQRQV·�IHOO�LQWR�WKH�¶PLVVLQJ·�FDWHJRU\�XQWLO�WKH\�ZHUH�IRXQG�����\HDUV�ODWHU��)LJ�����

$V�PHQWLRQHG�DERYH��VL[�PRUH�RU�OHVV�LGHQWLFDO�FDVW�LURQ�FDQQRQV��DERXW������P�
ORQJ�DQG�ZHLJKLQJ�KDOI�D�WRQ�HDFK��ZHUH�IRXQG���7KH�LQQHU�GLDPHWHU�DW�WKH�PX]]OH�RI�DOO�
WKH�FDQQRQV�LV���FP��ZKLFK�URXJKO\�FRUUHVSRQGV�ZLWK�WKH�GLDPHWHU�RI���SRXQG�FDVW�LURQ�
FDQQRQEDOOV��$OPRVW�DOO�FDQQRQ�EDUUHOV�EHDU�WUDFHV�RI�EXOOHWV��FDQLVWHU�VKRWV�RU�FDQQRQ-
EDOOV��VFUDWFKHV�E\�VKHOO�VSOLQWHUV��D�EURNHQ�FDUULDJH�WHQRQ��HWF���H�J��)LJ������7KH\�PD\�
LQFOXGH�DOVR�WURSK\�ZHDSRQV��2QH�FDQQRQ�RULJLQDWHV�PRVW�OLNHO\�IURP�)UDQFH��GHFLGLQJ�
E\�WKH�OHWWHUV�¶1·�RI�1DSROHRQ·V�PRQRJUDP�RQ�WKH�HQGV�RI�WKH�FDUULDJH�WHQRQV�1��,W�PD\�
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1 �&DUULDJH�WHQRQV�DUH�SURWUXGLQJ�SHJV��DERXW����FP�ORQJ��LQ�WKH�PLGGOH�RI�D�FDQQRQ�EDUUHO��
��PHDQW�PDLQO\�IRU�DWWDFKLQJ�WKH�EDUUHO�WR�WKH�FDUULDJH��VXSSRUW�IXQFWLRQ���7KH�WHQRQV�DOVR�
��DOORZ�WR�PRYH�WKH�EDUUHO�YHUWLFDOO\��H�J��IRU�DLPLQJ��D[LV�IXQFWLRQ��
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 cAnnons  FroM Fortress oF kUressAAre And their conserVAtion 

Fig. 1.  ‘Moat cannons’ of Kuressaare in front of the convent building on 15 Nov. 2011.
Jn 1.  Kuressaare “kraavisuurtükid” lähtepositsioonil konvendihoone ees 15.11.2011. 
Photo / Foto: Kristjan Sisa

Fig. 2.  Several cannons had ‘battle scars’. In the foreground the cannon with the imperial monogram or 
  manufacturing mark on the carriage tenon of the cannon.
Jn 2.  Paljudel suurtükkidel olid “lahinguarmid”.  Esiplaanil keiserliku monogrammi või vabrikumärgiga 
  suurtükk.
Photo / Foto: Jüri Peets
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DOVR�EH�D�PDQXIDFWXULQJ�PDUN��$QRWKHU�FDQQRQ��ZKLFK�LV�LQ�D�EHWWHU�VWDWH�RI�SUHVHUYD-
WLRQ�WKDQ�RWKHUV��KDV�WKH�LQLWLDOV�RI�WKH�5XVVLDQ�HPSUHVV�&DWKHULQH�,,�²�($��(NDWHULQD�
$OHNVHMHYQD�������²������KHZQ�D�OLWWOH�DERYH�WKH�WRXFKKROH�

6LQFH�WKH�FDQQRQV�DUH�YHU\�VLPLODU�WR�HDFK�RWKHU�E\�WKHLU�FDOLEUH��VKDSH�DQG�SUR-
SRUWLRQV��WKH\�DOO�IROORZ�WKH�GHVLJQ�GLFWDWHG�E\�WKH�SURGXFWLRQ�WHFKQRORJ\��RSWLPDO�XWLO-
LW\�SRVVLELOLWLHV�DQG�HQGXUDQFH�GHPDQGV�RI�WKH�SHULRG��ZH�PD\�DVVXPH�WKDW�WKHLU�SUR-
GXFWLRQ�GDWH�ZDV�DOVR�DERXW�WKH�VDPH�²�WKH�VHFRQG�KDOI�RI�WKH���WK�²�EHJLQQLQJ�RI�WKH�
��WK�FHQWXU\�

CONSERVATION OF THE CANNONS
Testing the method: the cannons of the Bishop’s castle of Haapsalu

$IWHU�WKH�GLVFRYHU\�WKH�FDQQRQ�EDUUHOV�ZHUH�PHFKDQLFDOO\�FOHDQHG�RI�PXG�DQG�PRVW�RI�
WKH�VXUIDFH�FRUURVLRQ��UXVW���ZLWK�ZDWHU��VWHHO�EUXVK��KDPPHU��FKLVHO��HWF���DQG�FRDWHG�
ZLWK�OLQVHHG�RLO��1HYHUWKHOHVV��LW�ZDV�FOHDU�IURP�WKH�EHJLQQLQJ��DIWHU�WKH�GLVFRYHU\�RI�
WKH�FDQQRQV��WKHLU�SUHOLPLQDU\�FOHDQLQJ�DQG�SODFLQJ�WKHP�RQ�FDUULDJHV�LQ�IURQW�RI�WKH�
PDLQ�JDWH�RI�WKH�FDVWOH��WKDW�WKH�FRUURVLRQ�RI�WKH�PHWDO�ZDV�QRW�RQO\�VXSHUÀFLDO��EXW�
KDG�VSUHDG�DOVR�GHHSHU��7KH�FU\VWDOOL]DWLRQ�RI�VDOWV�LQ�WKH�PLFUR�FUDFNV�RI�WKH�PDWHULDO�
ZRXOG�VRRQHU�RU�ODWHU�FDXVH�WKHP�WR�EUHDN�

6LQFH�,�ZRUNHG�DV�D�FRQVHUYDWRU�RI�DUFKDHRORJLFDO�REMHFWV�DW�WKH�,QVWLWXWH�RI�+LVWRU\�RI�
WKH�$FDGHP\�RI�6FLHQFHV�LQ�����²������DQG�DW�WLPHV�SUDFWLFHG�LW�DOVR�ODWHU��,�KDG�UHSHDW-
HGO\�GLVFXVVHG�WKH�PDWWHU�ZLWK�WKH�FRQVHUYDWRU�RI�WKH�(VWRQLDQ�$UW�0XVHXP�(HULN�3}OG�
�����²������VLQFH�VXPPHU������2�$IWHU�WKH�GLVFRYHU\�RI�D�ODUJH�VHW�RI�ZHDSRQV�LQFOXGLQJ�
cannons, Hakenbüchse��DPPXQLWLRQ��HWF��LQ�WKH�UXLQV�RI�D�WRZHU�RI�WKH�%LVKRS·V�FDVWOH�RI�
+DDSVDOX�LQ������,�LQIRUPHG�KLP�DERXW�WKH�ÀQG��:H�GLVFXVVHG�DOVR�DERXW�WKH�FDVW�LURQ�
FDQQRQ�DQG�DQFKRU�RI�WKH�6ZHGLVK�EDWWOHVKLS�¶5LNVHQV�6WlQGHQ·��ZKLFK�UDQ�DJURXQG�QHDU�

WKH�LVODQG�RI�$HJQD�GXULQJ�WKH�VHDÀJKW�DW�
5HYDO�7DOOLQQ� ���� 0D\� ������� VWDQGLQJ�
LQ� WKH� SXEOLF� JDUGHQ� EHVLGH� WKH� &HQWUDO�
/LEUDU\� RI� 7DOOLQQ� VLQFH� DXWXPQ� ������ 
(��3}OG�UHFDOOHG�WKDW�DIWHU�OLIWLQJ�XS�IURP�
the sea the cannon and the anchor had 
EHHQ�SODFHG�RQ�D�SLOH�RI�ROG�UDLOZD\�VOHHS-
HUV�� EXUQW� WR� UHG� JORZ� DQG� NHSW� VR� IRU�
KRXUV��$IWHU� FRROLQJ�GRZQ� WKH\�KDG�EHHQ�
FOHDQHG� IURP� UXVW� DQG� FRDWHG� ZLWK� ÀVK�
OLYHU�RLO��)LJ�����

6LQFH�WKH�ZRUN�RQ�WKH�+DDSVDOX�ÀQG�
FRPSOH[�ZDV�GLVFRQWLQXHG�DQG�WKH�VWDWH�
RI�WKH�ÀQGV�GHWHULRUDWHG��WKH�XQFRQVHUYHG�
REMHFWV� DQG� WKRVH�ZLWK� FRQVHUYDWLRQ� GH-
IHFWV��DV�ZHOO�DV�WHFKQRORJLFDOO\�LQWHUHVW-
LQJ�ZHDSRQV��ZHUH� WDNHQ� WR� WKH� ODERUD-
WRU\� RI� WKH� ,QVWLWXWH� RI�+LVWRU\�� 7DOOLQQ�
8QLYHUVLW\�LQ�DXWXPQ�������IRU�FRQVHUYD-
WLRQ�DQG�IXUWKHU�VFLHQWLÀF�VWXGLHV�

Fig. 3.  Cannon and anchor of the Swedish warship 
  ‘Riksens Ständen’ displayed by the Central 
  Library of Tallinn.
Jn 3.  Rootsi liinilaeva “Riksens Ständeni” 
  suurtükk ja ankur Tallinna Keskraamatukogu 
  kõrval haljasalal. 
Photo / Foto: Liina Maldre
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2 �(HULN�3}OG��ZKR�VWXGLHG�HWKQRJUDSK\�DQG�DUWV��KDG�DWWHQGHG�WKH�ZRUNVKRS�RI�FRQVHUYDWLRQ�RI�
� �DUFKDHRORJLFDO�REMHFWV�VXSHUYLVHG�E\�WKH�KHDG�FRQVHUYDWRU�RI�WKH�1DWLRQDO�0XVHXP�RI�6ZHGHQ�
� �(��6|UOLQJ�LQ�VSULQJ�������/}XJDV�����������DQG�ZRUNHG�DV�D�FRQVHUYDWRU�DW�WKH�(VWRQLDQ�
� �1DWLRQDO�0XVHXP�VLQFH�������VHH�DOVR�0lHVDOX�	�3HHWV������������3HHWV���������²����
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,�KDG�DOUHDG\�SUHYLRXVO\�UHDG�DQG�KHDUG�IURP�WKH�FROOHDJXHV�FRQVHUYDWRUV�IURP�
WKH�1RUGLF�FRXQWULHV��SDUWLFXODUO\�IURP�)LQODQG��DERXW�WKH�FRQVHUYDWLRQ�RI�ODUJH�PD-
ULQH�DUFKDHRORJLFDO�ÀQGV��FDQQRQV��DQFKRUV��VKLS�GHWDLOV��HWF���LQ�LQGXVWULDO�JDV�IXUQDF-
HV��VR�,�GHFLGHG�WR�WU\�WKH�FRQVHUYDWLRQ�VFKHPH�EDVHG�RQ�KRW�VXEOLPDWLRQ3�IRU�FOHDQLQJ�
WKH�ÀQGV�DQG�HOLPLQDWLRQ�RI�VDOWV�LQ�WKH�PLFUR�FUDFNV�RI�WKH�REMHFWV� For cleaning ar-
FKDHRORJLFDO�REMHFWV�IURP�UXVW�DQG�VDOWV��PDLQO\�FKORULGHV��YDULRXV�FRQVHUYDWLRQ�PHWK-
RGV�EDVHG�RQ�KRW�VXEOLPDWLRQ�ZHUH�XVHG�LQ�WKH���WK�FHQWXU\�DV�ZHOO�DV�LQ�ODWHU�WLPHV��
0RVWO\�FRPPRQ�VPLWK\�IRUJHV�ZHUH�XVHG��ZKHUH�WKH�REMHFWV�ZHUH�KHDWHG�WR�UHG�JORZ�
DQG�WKHQ�FRROHG�GRZQ�LQ�ZDWHU�RU�OLQVHHG�RLO��XVXDOO\�D�QXPEHU�RI�WLPHV��5DWKJHQ�������
��²�����&KRRVLQJ�RI�D� VXLWDEOH� UHVROXWLRQ�ZDV�HDV\�VLQFH�ZLWK� WKH�HPHUJHQFH�RI� WKH�
SUREOHP�,�LQVWDQWO\�UHFDOOHG�WKH�FRQYHUVDWLRQV�ZLWK�(��3}OG��WKH�FDQQRQ�DQG�DQFKRU�RI�
¶5LNVHQV�6WlQGHQ·�DQG�WKH�SLOH�RI�ROG�UDLOZD\�VOHHSHUV��)RU�SHUIRUPLQJ�WKH�WDVN�ZH�JRW�
SHUPLVVLRQ�WR�XVH�WKH�ERQÀUH�RI�WKH�0LGVXPPHU�(YH������RI�WKH�(KD�IDUP�LQ�WKH�YLO-
ODJH�RI�6LSD��/llQHPDD��ZKLFK��EHVLGH�LWV�¶URXWLQH�WDVN·�DOVR�KDG�WR�SOD\�WKH�SDUW�RI�D�
FRQVHUYDWLRQ�¶GHYLFH·�

$IWHU�FRROLQJ�WKH�REMHFW��FDQQRQ��IRU�DERXW�D�GD\�LW�ZDV�FOHDQHG�IURP�ORRVH�UXVW�
ZLWK�D�EUXVK�DQG�URWRU�EUXVK��IROORZHG�E\�VXUIDFH�WUHDWPHQW�ZLWK�����WDQQLQ�VROXWLRQ�
LQ�ZDWHU�DQG�HWKDQRO��UDWLR�XVXDOO\�������2WKHU�ZHDSRQV�ZHUH�FRQVHUYHG�LQ�D�VLPLODU�
SURFHVV��EXW�WKH\�ZHUH�KHDWHG�ZLWK�JDV�EORZSLSHV��6WLOO�VL]]OLQJ�KRW�REMHFWV��ca.������&��
ZHUH�FRDWHG�ZLWK�SDUDIÀQ��)LJ������7KH�H[SHULHQFH�JDLQHG�DQG�WKH�DQDO\VLV�RI�WKH�ZKROH�
SURFHVV�,�GHFLGHG�WR�DSSO\�DOVR�IRU�WKH�FRQVHUYDWLRQ�RI�WKH�.XUHVVDDUH�FDQQRQV�

Conservation of the cannons of the Kuressaare fortress 
,QLWLDOO\�,�LQWHQGHG�WR�VWDUW�WKH�FRQVHUYDWLRQ�LQ�VXPPHU�������FRQFXUUHQWO\�ZLWK�WKH�
DUFKDHRORJLFDO�H[FDYDWLRQ�RI�WKH�6DOPH�FRPSOH[��EXW�GXH�WR�ÀQDQFLDO�UHDVRQV�WKH�ZRUN�
ZDV�SRVWSRQHG�XQWLO�DXWXPQ�������7KH�ZRUN�ZDV�SHUIRUPHG�LQ�VHYHUDO�SKDVHV��,Q�WKH�
PLGGOH�RI�2FWREHU�����²������������ZH�FOHDUHG�WKH�FDQQRQ�EDUUHOV�IURP�VWRQHV��HPSW\�
ERWWOHV�� DQG� RWKHU� UXEELVK��:H� GLVFRYHUHG� WKDW� RQH� RI� WKH� FDQQRQV� VWLOO� KDG� D� FDQ-
QRQEDOO� LQ�WKH�EDUUHO��:H�WULHG�WR�ZUHQFK�LW�RXW�ZLWK�FURZEDUV�DQG�SHUFXVVLRQ�GULOO��
EXW� WKH� FDQQRQEDOO� RQO\� MDPPHG� WLJKWHU�
LQ�WKH�UXVWHG�EDUUHO��$W�WKH�VDPH�WLPH�ZH�
SUHSDUHG�WKH�VLWH�IRU�EXUQLQJ�DQG�VWDUWHG�
WR�FROOHFW�ÀUHZRRG��,Q�WKH�HYHQLQJ�EHIRUH�
EXUQLQJ�ZH�KDG�DOO� VL[� FDQQRQV�QHHGLQJ�
D�¶ÀUH�FXUH·�EURXJKW�WR�WKH�VLWH�DQG�SODFHG�
XSRQ�DQ�XQGHUOD\�RI�UDZ�DVSHQ�ORJV��7KH�
ORJV�ZHUH�VHW�RQ�ÀUH�DW������30�RQ����2F-
WREHU� DQG� WKH� EDUUHOV� ZHUH� NHSW� DW� UHG�
JORZ�XQWLO�QH[W�PRUQLQJ��FRQVWDQWO\�DGG-
LQJ�ZRRG�LQ�WKH�JDSV�DSSHDULQJ�LQ�EOD]LQJ�
ÀUH��)LJ������,Q�WKH�DIWHUQRRQ�WKH�UHPDLQV�
RI�WKH�S\UH�ZHUH�VWLOO�JORZLQJ�DQG�WKH�FDQ-
QRQV�ZHUH�VL]]OLQJ�KRW��)XUWKHU�WUHDWPHQW�
ZLWK�D�VDQGEODVWHU�DQG�FRDWLQJ�ZLWK�WDQ-
QLQ�VROXWLRQ�WRRN�SODFH�RQ����1RYHPEHU�LQ�

Fig. 4.  The 15th-century ‘tower cannon’ of 
  Haapsalu after heating and surface cleaning.
Jn 4.  Haapsalu 15. sajandi “tornisuurtükk” 
  pärast “kuumutusravi” ja pinnapuhastust. 
Photo / Foto: Jüri Peets

3��6XEOLPDWLRQ�LV�WKH�WUDQVIRUPDWLRQ�RI�VROLG�VXEVWDQFH�LQWR�JDV�ZLWKRXW�WKH�LQWHUPHGLDWH�
� �GHOLTXHVFHQFH�
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1DVYD��DQG�RQFH�PRUH�RQ����1RYHPEHU��,Q�
WKH�VDPH�HYHQLQJ�WKH�FDQQRQV��YLROHW�IURP�
WKH� LURQ� WDQQDWH�DQG�SKRVSKDWH� FRDWLQJ��
ZHUH�WDNHQ�EDFN�WR�WKH�ZDOO�QLFKH�LQ�WKH�
.XUHVVDDUH�IRUWUHVV�IRU�ZLQWHU�

Situation after conservation
7KH�FDQQRQV�RXWODVWHG�WKH�ZLQWHU�PRUH�RU�
OHVV� VDWLVIDFWRULO\�²�DOWKRXJK� WKHUH�ZHUH�
SDWFKHV�RI�VXUIDFH�FRUURVLRQ�FDXVHG�E\�VX-
SHUÁXRXV�PRLVWXUH�DQG�FRQGHQVDWH�ZDWHU�
XQGHU�WKH�WDUSDXOLQ��GHHS�DQG�DFWLYH�FRU-
URVLRQ�SRFNHWV� FRXOG�QRW�EH� REVHUYHG�� ,Q�
WKH�PLGGOH� RI� -XO\� �����ZH� FOHDQHG� WKH�
FDQQRQV�DJDLQ��WKLV�WLPH�RQO\�ZLWK�D�KDQG�

EUXVK�DQG�D�URWRU�EUXVK��DQG�FRDWHG�WKHP�ZLWK�WDQQLQ�VROXWLRQ��,Q�WKH�KRSH�WKDW�QHZ�
FDUULDJHV�ZRXOG�VRRQ�EH�UHDG\�DQG�WKH�ZHDWKHU�ZRXOG�UHPDLQ�ÀQH��DQG�EHLQJ�DZDUH�
WKDW�WKH�ÀQDO�ZDWHUSURRI�FRDWLQJ�ZRXOG�EH�GDPDJHG�E\�UHFXUUHQW�UHORFDWLRQV��WKH�FDQ-
QRQV�ZHUH�OHIW�RQ�WKH�HPEDQNPHQW�RI�WKH�IRUWUHVV�ZLWKRXW�WKH�ÀQDO�FRDWLQJ��7KDW�ZDV�
D�PLVWDNH�� DV�ZH� OHDUQHG� ODWHU�� 6RRQ� WKH�ZHDWKHU� WXUQHG� WR� DXWXPQ�ZLWK� FRQVWDQW�
UDLQIDOO��WKH�FDUULDJHV�ZHUH�VWLOO�QRW�UHDG\�DQG�KHDY\�UDLQ�ZDVKHG�RII�WKH�SURWHFWLYH�
WDQQLQ�FRDWLQJ��KHQFH�WKH�VXUIDFH�FRUURVLRQ�DFWLYDWHG�DJDLQ��7KH�KRSH�WKURXJKRXW�WKH�
VXPPHU�ZRUN�ZDV�WR�WUDQVIHU�WKH�FDQQRQV�DW�RQH�JR�WR�WKHLU�VWDWLRQDU\�ORFDWLRQ�ZKHUH�
WKH\�FRXOG�KDYH�KDG�WKHLU�ÀQDO�WUHDWPHQW�DQG�D�FRDWLQJ�RI�OLQVHHG�RLO��+RZHYHU��DX-
WXPQ�UDLQ�PDGH�LW�YLWDO�WR�SURWHFW�WKH�DFKLHYHG�UHVXOWV��L�H��WKH�SUHVHUYDWLRQ�RI�status 
quo�E\�DOO�PHDQV��1HYHUWKHOHVV�RXU�IROORZLQJ�DFWLYLWLHV��DQRWKHU�FOHDQLQJ�ZLWK�D�URWRU�
EUXVK��GU\LQJ�DQG�KHDWLQJ�WKH�EDUUHOV�ZLWK�D�JDV�MHW�DQG�FRDWLQJ�ZLWK�OLQVHHG�RLO��ZHUH�
YDLQ��8QGHU�WKH�WDUSDXOLQ�ZDWHU�FRQGHQVHG�DJDLQ�DQG�WKH�VXUIDFH�FRUURVLRQ�LQFUHDVHG��
7KH�VLWXDWLRQ�FRXOG�EH�LPSURYHG�RQO\�E\�EXLOGLQJ�D�VXSSRUWLYH�IUDPHZRUN�WR�NHHS�WKH�
WDUSDXOLQ�RII�WKH�FDQQRQV��ZKLFK�ZRXOG�SURYLGH�DW�OHDVW�VOLJKW�YHQWLODWLRQ�DQG�UHGXFH�
WKH�UHODWLYH�KXPLGLW\�XQGHU�WKH�FRYHU��6XFK�IUDPHZRUN�ZDV�EXLOW�LQ�1RYHPEHU��:KHQ�
,�FKHFNHG�WKH�VWDWH�RI�WKH�FDQQRQV�LQ�'HFHPEHU������WKH�VLWXDWLRQ�ZDV�QRW�KRSHOHVV��
WKHUH�ZDV�QR�PRUH�FRQGHQVHG�ZDWHU��EXW�GXH�WR�KXPLGLW\�WKH�OLQVHHG�RLO�FRDWLQJ�DSSOLHG�
LQ�DXWXPQ�KDG�QRW�KDUGHQHG��7KH�SDWFKHV�RI�VXUIDFH�FRUURVLRQ�KDG�ZLGHQHG��HVSHFLDOO\�
RQ�WKH�SDUWV�WKDW�KDG�EHHQ�LQ�GLUHFW�FRQWDFW�ZLWK�WKH�WDUSDXOLQ��+HQFH�DQRWKHU�PLVVLRQ�
DZDLWHG�XV�LQ�VSULQJ�������WKH�FDQQRQV�KDG�WR�EH�ÀQDOO\�FOHDQHG��FRDWHG�ZLWK�D�SURWHF-
WLYH�OD\HU��SODFHG�RQ�WKHLU�FDUULDJHV�DQG�WUDQVSRUWHG�WR�WKHLU�ORFDWLRQV��)LJ������

DISCUSSION
&RQVHUYDWLRQ�PHWKRGV�EDVHG�RQ�KRW�VXEOLPDWLRQ�DUH�WRGD\�XVHG�TXLWH�ZLGHO\�IRU�WKH�
FRQVHUYDWLRQ�RI�ODUJH�LURQ�REMHFWV�²�FDQQRQV��DQFKRUV���HWF��8VXDOO\�LQGXVWULDO�DQQHDO-
ing4�IXUQDFHV��ZRUNLQJ�RQ�JDV��RU�UHGXFLQJ�K\GURJHQ�IXUQDFHV�DUH�XVHG�IRU�WKLV�SXUSRVH��
7KH�ÀUVW�DWWHPSWV�WR�FRQVHUYH�FDQQRQV�IRXQG�IURP�WKH�VHD�E\�KRW�VXEOLPDWLRQ�RI�VDOWV�
ZHUH�PDGH� LQ�'HQPDUN� LQ�������ZKHQ�D�SDUW�RI� WKH�FDQQRQV�DQG�FDQQRQEDOOV� IURP�
D�5XVVLDQ�EDWWOHVKLS�WKDW�VDQN� LQ������QHDU�7RUQE\�6WUDQG�ZHUH�FRQVHUYHG�E\�WKLV�
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4 �$QQHDOLQJ�LV�D�KHDWLQJ�SURFHVV�ZKHUHE\�D�PHWDO�LV�KHDWHG�WR�D�VSHFLÀF�WHPSHUDWXUH�FRORXU�
���VWHHO��GHSHQGLQJ�RQ�LWV�FDUERQ�FRQWHQW��WR����²�����&��DQG�WKHQ�DOORZHG�WR�FRRO�VORZO\��XVXDOO\���
��WRJHWKHU�ZLWK�WKH�IXUQDFH��7KH�SURFHVV�LV�QHFHVVDU\�IRU�VWUHVV�UHOLHI��LW�VRIWHQV�WKH�PHWDO��
��ZKLFK�PHDQV�LW�FDQ�EH�FXW�DQG�VKDSHG�PRUH�HDVLO\�

Fig. 5.  Blaze an hour after setting fire to the pyre.
Jn 5.  Tulemöll üks tund pärast riida süütamist. 
Photo / Foto: Jüri Peets
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PHWKRG��(ULNVHQ�	�7KHJHO���������II���7KH�REMHFWV�XQGHU�FRQVHUYDWLRQ�ZHUH�NHSW�LQ�DQ�
LQGXVWULDO�JDV�IXUQDFH�DW�D�WHPSHUDWXUH�RI������&�IRU���KRXUV��7KH�UHVXOWV�ZHUH�JRRG�²�
WKH�DQDO\VHV·�UHVXOWV�UHYHDOHG�FRQVLGHUDEOH�UHGXFWLRQ�RI�WKH�DPRXQW�RI�FKORULGHV��$IWHU�
WKH�ÀUVW�VXFFHVVIXO�H[SHULPHQWV�WKH�'DQLVK�0LOLWDU\�0XVHXP��7¡MKXVPXVHHW��VWDUWHG�
D�PRUH�H[WHQVLYH�VHULHV�RI�H[SHULPHQWV�ZLWK�RWKHU�FDQQRQV�²�RI�GLIIHUHQW�SHULRGV�DQG�
YDU\LQJ�VWDWH�²�IURP�PXVHXP�FROOHFWLRQV��$IWHU�VHYHUDO�\HDUV�RI�ZRUN��VXSSOHPHQWHG�E\�
H[KDXVWLYH�ODERUDWRULDO�LQYHVWLJDWLRQV�WKH\�FRXOG�DVVHW�WKDW�KRW�VXEOLPDWLRQ�JDYH�WRWDO-
O\�VDWLVIDFWRU\�UHVXOWV�LQ�PRVW�FDVHV�DQG�FDQ�EH�UHJDUGHG�DV�DQ�DFFHSWDEOH�FRQVHUYDWLRQ�
PHWKRG�WR�VDIHJXDUG�WKH�SUHVHUYDWLRQ�RI�ODUJH�LURQ�REMHFWV��(ULNVHQ�	�7KLHJHO�������
��²�����1DWXUDOO\�LW�FDQQRW�EH�DSSOLHG�RQ�DOO�REMHFWV��H�J��RQ�KHDYLO\�GDPDJHG�REMHFWV��
DQG�WKH�FRQVHUYDWRU�PXVW�FKRRVH�WKH�RSWLPDO�PHWKRG�LQ�HDFK�FDVH��8QIRUWXQDWHO\�LQ�
RXU�FLUFXPVWDQFHV�WKH�FRVW�RI�WKH�ZRUN�LV�TXLWH�GHFLVLYH�LQ�WKH�SODQQLQJ�DQG�SHUIRUP-
LQJ�WKH�FRQVHUYDWLRQ��,Q�VXPPHU������,�YLVLWHG�WKH�7¡MKXVPXVHHW�LQ�&RSHQKDJHQ�DQG�
DVFHUWDLQHG�WKDW�WKH�ZHDSRQV�PHQWLRQHG�LQ�WKH�FRQVHUYDWLRQ�UHSRUWV�DQG�QRZ�SODFHG�LQ�
WKH�H[SRVLWLRQ�DUH�VWLOO�LQ�H[FHOOHQW�FRQGLWLRQ�

7KH�IROORZLQJ�GHVFULSWLRQ�ZLOO�SUHVHQW�D�EULHI�DQDO\VLV�RI�WKH�SURFHVV�DV�SHUIRUPHG�
LQ�ÀUH�DQG�LQ�DQ�LQGXVWULDO�JDV�IXUQDFH�

Preconditions:����$�GHYLFH�WKDW�FDQ�SURYLGH�WKH�WHPSHUDWXUH�UHTXLUHG�IRU�WKH�VXEOL-
PDWLRQ�RI�FKORULGHV��L�H��ca.����²�����&��IRU�DW�OHDVW��²���KRXUV��
���3UHIHUDEO\�WKH�KHDWLQJ�HQYLURQPHQW�RI�WKH�GHYLFH��IXUQDFH��PXVW�EH�QHXWUDO�RU�UHGXFLQJ��
���6ORZ�FRROLQJ�RI�WKH�REMHFW�LV�HVVHQWLDO��
���7KH�SURFHVV�PXVW�IDFLOLWDWH�WKH�UHPRYDO�RI�VXUIDFH�FRUURVLRQ�SURGXFWV��UXVW��

Fig. 6. Cannons on their carriages in front of the Kuressaare castle, spring 2013. 
Jn 6. Alusele paigutatud suurtükid taas lähtepositsioonil Kuressaare lossi ees 2013. a kevadel.
Photo / Foto: Jüri Peets
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Heating in a gas furnace
���7KH�UHTXLUHG�WHPSHUDWXUH�LV�DFKLHYHG�E\�WKH�EXUQLQJ�RI�JDV��WHPSHUDWXUH�FDQ�EH�DG-
MXVWHG�DFFRUGLQJ�WR�WKH�VHW�WDVN��7HPSHUDWXUH�LV�PHDVXUHG�ZLWK�ELPHWDO�WKHUPRPHWHU��
���'XH�WR�WKH�FRPSOHWH�EXUQLQJ�RI�JDV�WKH�KHDWLQJ�HQYLURQPHQW�LV�QHXWUDO��ZLWK�FDUERQ�
GLR[LGH��&22��DQG�VWHDP��+22��HPHUJLQJ���
���&RROLQJ�WDNHV�SODFH�WRJHWKHU�ZLWK�WKH�IXUQDFH�
���$W�KLJK�WHPSHUDWXUHV�WKH�LURQ�K\GUDWHV��GLVLQWHJUDWLQJ�WKH�PDLQ�FRPSRQHQWV�RI�VXU-
IDFH�UXVW��FKDQJHG�LQWR�LURQ���R[LGH��ZKLFK�FDQ�EH�HDVLO\�UHPRYHG�PHFKDQLFDOO\�

+HDWLQJ�LQ�ÀUH
���7KH�WHPSHUDWXUH�UHTXLUHG�IRU�WKH�VXEOLPDWLRQ�RI�FKORULGHV�LV�DFKLHYHG�E\�EXUQLQJ�
ZRRG�LQ�DQ�RSHQ�IXUQDFH�ÀUH��WHPSHUDWXUH�FDQ�EH�DGMXVWHG�FRQWUROOHG��DFFRUGLQJ�WR�WKH�
VHW�WDVN��E\�LQFUHDVLQJ�RU�UHGXFLQJ�WKH�DPRXQW�RI�ZRRG��WKH�WHPSHUDWXUH�RI�WKH�REMHFW�
LV�YLVXDOO\�GHWHUPLQHG�E\�WKH�KXH�RI�WKH�JORZLQJ�PHWDO��DW����²�����&�LURQ�JORZV�GDUN�
UHG���RU�PHDVXUHG�S\URPHWULFDOO\��WKH�XVH�RI�WKHUPRPHWHU�LV�FRPSOLFDWHG��
���'XH�WR�&22�HPHUJLQJ�IURP�WKH�EXUQLQJ�ZRRG�DQG�JORZLQJ�FKDUFRDO�DURXQG�WKH�RE-
MHFWV�WKH�KHDWLQJ�HQYLURQPHQW�LV�VOLJKWO\�UHGXFLQJ��
���6ORZ�FRROLQJ�RI�WKH�JURXQG��KHDWHG�GXULQJ�WKH�KRXUV�RI�EXUQLQJ�JUDQWV�WKH�VPRRWK�
JOLGH�IDOO�RI�WKH�WHPSHUDWXUH�RI�WKH�REMHFW�DIWHU�WKH�HQG�RI�WKH�SURFHVV��
���+HDWLQJ�GLVLQWHJUDWHV�WKH�LURQ�K\GUDWHV��ZKLFK�DUH�WKH�PDLQ�FRPSRQHQWV�RI�VXUIDFH�
UXVW��LQWR�LURQ���R[LGH��ZKLFK�FDQ�EH�HDVLO\�UHPRYHG�PHFKDQLFDOO\�

7KLV�EULHI�DQDO\VLV�DOORZV�XV�WR�DVVHUW�WKDW�EDVLF�FRQGLWLRQV�UHTXLUHG�IRU�WKH�FRQ-
VHUYDWLRQ�RI�ODUJH�PHWDO�REMHFWV�FDQ�EH�DFKLHYHG�DOVR�RXWGRRUV�

SUMMARY
5HJDUGOHVV�RI�VRPH�VHWEDFNV��PDLQO\�FDXVHG�E\�H[FHSWLRQDOO\�EDG�ZHDWKHU�FRQGLWLRQV��
WKH� H[SHULPHQW� FDQ� EH� FRQVLGHUHG� D� VXFFHVV��(YHQ� DIWHU� VWD\LQJ� LQ� SHUPDQHQW� UDLQ�
ZLWKRXW�SURWHFWLYH�FRDWLQJ� IRU�D� ORQJ� WLPH��QR�YHVWLJH�RI�GHHS�FRUURVLRQ�FRXOG�EH�RE-
VHUYHG��ZKLFK�SURYHV� WKDW� WKH�KRW�VXEOLPDWLRQ�SURFHVV�ZDV�VXFFHVVIXO��7KH�HPHUJHG�
WKLQ�OD\HU�RI�VXUIDFH�FRUURVLRQ�LV�HDV\�WR�UHPRYH�PHFKDQLFDOO\��(YHQ�WKH�IDFW�WKDW�WKH�
OLQVHHG�RLO�FRDWLQJ�H[IROLDWHG�PD\�EH�SRVLWLYH��,W�LV�SRVVLEOH�WKDW�OLQVHHG�RLO�LV�QRW��DIWHU�
DOO��WKH�EHVW�FRDWLQJ�IRU�REMHFWV�WR�EH�H[SRVHG�RXWGRRUV�DQG�RWKHU�SRVVLELOLWLHV�VKRXOG�EH�
FRQVLGHUHG��7KH�H[SHULPHQW�SURYHG�WKDW�VDWLVIDFWRU\�UHVXOWV�FDQ�EH�DFKLHYHG�E\�VLPSOH�
PHDQV��7KH�SURFHVV�LV�VLPSOH��UHODWLYHO\�FKHDS�DQG�IDVW��,W�LV�SRVVLEOH�WKDW�WKH�REWDLQHG�
H[SHULHQFH�PD\�VRRQ�EH�DSSOLHG�WR�VDYH�RWKHU�DQDORJRXV�REMHFWV�

$FNQRZOHGJHPHQWV��7KH�SURMHFW�ZDV� VXSSRUWHG�E\� UHVHDUFK�JUDQWV�(7)������DQG�E\�
WKH�WDUJHW�ÀQDQFHG�UHVHDUFK�SURMHFW�RI�WKH�(VWRQLDQ�0LQLVWU\�RI�(GXFDWLRQ�DQG�6FLHQFH�
(SF0130012s08). Special thanks to the Saaremaa Museum. 
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KURESSAARE KINDLUSE 18. SAJANDI LÕPU – 19. SAJANDI ALGUSE 
SUURTÜKID JA NENDE KONSERVEERIMINE
Jüri Peets

������DDVWDWHO� WRLPXQXG�.XUHVVDDUH�NLQGOXVH�YDOOLNUDDYL�SXKDVWXVW||GHO� OHLWL���HQDP�YlKHP��KHVXJXVW��
�����P�SLNNXVW�MD�SRRO�WRQQL�NDDOXYDW�PDOPVXXUW�NNL��MQ�����.}LJL�VXXUW�NNLGH�VLVHPLQH�OlELP}}W�RQ�VXXRVDV�
��FP��PLV�YDVWDE�HQDP�YlKHP���QDHOD�NDDOXYDWH�PDOPNXXOLGH�GLDPHHWULOH��QQ�´��QDHODVHGµ���3HDDHJX�N}LJLO�
VXXUW�NLUDXGDGHO�RQ�QlKD�WDEDPXVWH�PlUNH�²�S�VVL���NDUWHWãL��Y}L�VXXUW�NLNXXOLGH�MlOMHG��P�UVXNLOGXGHVW�
NULLPXVWDWXG�SLQQDG��PXUGXQXG�ODIHWLWDSS� MPV��MQ�����.XQD�NDOLLEULOW��YlOLVNXMXOW� MD�SURSRUWVLRRQLGHOW�RQ�
VXXUW�NLG�YlJD�VDUQDVHG��MlUJLGHV�RPD�DMD�YDOPLVWDPLVWHKQRORRJLD��RSWLPDDOVHWH�NDVXWXVY}LPDOXVWH�MD�WX-
JHYXVQ}XHWH�SRROW�GLNWHHULWXG�GLVDLQL��Y}LV�VXXUW�NNLGH�YDODPLQH�WRLPXGD�����VDM�,,�SRROHO�²�����VDM�DOJXVHV��
3lUDVW� OHLGPLVW� SXKDVWDWL� UHOYDUDXDG�PXGDVW� MD� HQDPLNXVW� SLQGPLVWHVW� NRUURVLRRQLSURGXNWLGHVW�PH-
KDDQLOLVHOW��YHVL��WHUDVKDUL��KDDPHU��PHLVHO�MPV��QLQJ�NDHWL�OLQDVHHPQH}OLJD��2PHWL�ROL�NRKH�SlUDVW�SX-
KDVWDPLVW�MD�SDLJXWDPLVW�ORVVL�SHDYlUDYD�HWWH�VHOJH��HW�PHWDOOL�NRUURVLRRQ�HL�ROH�DLQXOW�SLQGPLQH��YDLG�
RQ� OHYLQXG� ND� VHOOH� VLVHPXVVH�� 0DWHUMDOL� PLNURSUDJXGHVVH� VDWWXQXG� VRRODGH� YlOMDNULVWDOOLVHHUXPLQH�
S}KMXVWDE� DJD� YDUHP� Y}L� KLOMHP� HVHPH� ODJXQHPLVH��.XQD� SDDULN�PQH� DDVWDJD� ROL� VHH� SURWVHVV� VLOP-
QlKWDYDOW�DNWLYHHUXQXG�� WXOL� UHOYDUDXGDGH�HGDVLVH� ODJXQHPLVH�SHDWDPLVHNV�QHHG�Y}LPDOLNXOW�NLLUHVWL�
NRQVHUYHHULGD�� 7||G� DOJDVLG� ������ D� V�JLVHO�� 3URWVHVVL� OlELYLLPLVHNV� RWVXVWDVLQ� NDVXWDGD� NXXPXWXV�
VXEOLPDWVLRRQLPHHWRGLW��PLOOHV�VRRODGH�VXEOLPDWVLRRQLNV�YDMDOLN�S�VLY����²����o&�WHPSHUDWXXU�SLNHPD�
DMD���²���WXQGL��MRRNVXO�WDJDWDNV�SXXGH�S}OHWDPLVHJD�VXXUHV�WXOHULLGDV��MQ�����

7||G�WRLPXVLG�PLWPHV�MlUJXV��2NWRREUL�NHVNHO�SXKDVWDVLPH�VXXUW�NNLGH�UDXD}}QHG�NLYLGHVW��W�KMDGHVW�
SXGHOLWHVW�MPV��6HOJXV��HW��KHV�QHLVW�RQ�YHHO�NXXO�UDXDV��6DPDO�DMDO�YDOPLVWDWL�HWWH�S}OHWXVSODWV�MD�KDQJL-
WL�N�WWHPDWHUMDO��6XXUW�NNLGH�S}OHWDPLVHOH�HHOQHQXG�}KWXO�ROLPH�O}NNHSODWVLOH�WRLPHWDQXG�MD�SDLJDOGDQXG�
PlUJDGHVW�KDDYDSDONLGHVW�DOXVHOH�N}LN���´WXOHUDYLµ�YDMDYDW�VXXUW�NNL��

7XOHULLW�V��GDWL�����RNWRREULO�NHOO�������MD�UHOYDUDXDG�KRLWL�MlUJQHYDWH�WXQGLGH�MRRNVXO�SLGHYDOW�N�WXVW�
MXXUGH�WDVVLGHV�QLQJ�O}}PDYDV�O}NNHV�WHNNLQXG�W�KLNXWHVVH�KHLWHV��SXQDK}}JYHO�MlUJPLVH�SlHYD�KRPPLNX-
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´WDOYHNRUWHULVVHµ�
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QHQGH�SDLJXWDPLQH�RPD�S�VLYDVVH�DVXNRKWD�HL�ROQXG�Y}LPDOLN��MlLG�VXXUW�NLG�O}SOLNX�YLLPLVWOXVHWD��6HHW}WWX�
O}SHWDWL�NRQVHUYHHULPLVW||G�������D�NHYDGHO��MQ����
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