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INTRODUCTION 
7KH�ÀUVW�JODVV�PDQXIDFWXUH�LQ�WKH�WHUULWRU\�
RI�(VWRQLD�²�+�WL�JODVV�KRXVH�RQ�WKH�LVODQG�
RI�+LLXPDD�²�RSHUDWHG� IURP������ WR�������
$OPRVW�D�FHQWXU\�ZHQW�E\�XQWLO�QH[W�JODVV�
PDNLQJ�HQWHUSULVHV�ZHUH�IRXQGHG��$IWHU�UH-
FRYHULQJ�WKH�ZRXQGV�RI�WKH�*UHDW�1RUWKHUQ�
:DU������²������E\�WKH�PLG���WK�FHQWXU\��
local landlords started to establish numer-
ous industrial enterprises in rural areas. 
7KHUH�DUH����JODVV�KRXVHV�NQRZQ�LQ�(VWRQLD�
IURP�WKH���WK�FHQWXU\��5RRVPD�������ÀJ������
the earliest of those is Piirsalu glass-house 
LQ�/llQHPDD�&RXQW\��:HVW�(VWRQLD��HVWDE-
OLVKHG�LQ�WKH�����V��5RRVPD������������

in central estonia, in the northern 
SDUW�RI�WKH�ORZODQG�RI�/DNH�9}UWVMlUY�WKHUH�
ZHUH�JRRG�SUHPLVHV�IRU�JODVVPDNLQJ��7KHUH�
ZDV� HQRXJK� ZRRG� IRU� KHDWLQJ� WKH� JODVV�
IXUQDFHV�DQG�SURGXFLQJ�SRWDVK�IURP�ZRRG� 
DVK��6DQG�DQG�OLPH��WRR�ZHUH�DYDLODEOH�DW� 
site. 11 glass-houses operated here in the es-
tates of four neighbouring manors: Vana- 
3}OWVDPDD��*HU��Schloss Oberpahlen), Puur- 
  mani (ger. Schloss Talkhoff���.lUHYHUH��*HU��Kerrafer) and laeva (ger. Laiwa). this con-
VWLWXWHG�WKH�KLJKHVW�FRQFHQWUDWLRQ�RI�JODVV�PDQXIDFWXULQJ�VLWHV�WKURXJKRXW�WKH�ZKROH�DUHD�
of russian Baltic provinces of the time. 

7KH�ÀUVW�GDWD�DERXW�8WVDOL�JODVV�KRXVH�LQ�ZULWWHQ�UHFRUGV�LV�IURP�WKH�\HDU������ 
�9DUHS�������������8WVDOL�JODVV�KRXVH�ZDV�IRXQGHG�E\�WKH�RZQHU�RI�9DQD�3}OWVDPDD�
PDQRU��-RKDQQ�:ROGHPDU�YRQ�/DXZ��+H�DOVR�HVWDEOLVKHG�WKH�JODVV�KRXVH�RI�/DDVKRRQH�
LQ������ LQ�KLV�RZQ�HVWDWH�DQG�UHQWHG�JODVV�KRXVHV�RI�/DDVPH�DQG�$OWQXUJD�VLWXDWHG� LQ� 
WKH�ODQGV�RI�3XXUPDQQL�PDQRU��8WVDOL�JODVV�KRXVH�ZDV�FORVHG�GRZQ�LQ�������9DUHS�������������
1R�ZULWWHQ�VRXUFHV�UHJDUGLQJ�WKH�SURGXFWLRQ�DQG�WKH�JODVVPDNHUV�DW�8WVDOL�DUH�NQRZQ�

Fig. 1.   Location of the glass-house at Utsali on the 
map of Livland from the year 1839 composed 
by C. G. Rücker.

Jn 1.      Utsali klaasikoja ase C. G. Rückeri Liivimaa 
kaardil aastast 1839.
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�0\�LQYHVWLJDWLRQV�UHJDUGLQJ�WKH�8WVDOL�JODVV�KRXVH�DUH�UHODWHG�WR�P\�ZLGHU�UH-
VHDUFK�LQWHUHVWV�FRQFHUQLQJ�WKH�DUFKDHRORJLFDO�UHPDLQV�RI�WKH���WK�FHQWXU\�LQGXVWULDO�
boom in central estonia. in previous years i have researched and documented archaeo-
logical remains of lime production in the territory of kursi parish (saimre 2009; tvauri 
	�6DLPUH�������������������

8QWLO�QRZ��(VWRQLDQ�JODVV�KRXVHV�KDYH�EHHQ� UHVHDUFKHG� RQO\�E\�0DNV�5RRVPD�
�����²�������D�JODVV�DUWLVW�DQG�SURIHVVRU�RI�JODVV�DUW��+�WL�JODVV�KRXVH�ZDV�VWXGLHG�PRVW�
extensively and the results are published in a monograph (roosma 1966). roosma also 
H[FDYDWHG�3LLUVDOX�JODVV�KRXVH�LQ�/llQHPDD��5HNND�JODVV�KRXVH�LQ�-lUYDPDD��*RURG-
jonka glass-house in Virumaa, and laashoone glass-house in Viljandimaa. roosma 
SXEOLVKHG�WKH�UHVXOWV�RI�KLV�UHVHDUFK�RQ���WK�FHQWXU\�JODVV�KRXVHV�LQ�DQ�DUWLFOH���������
Additional information about his excavations can be obtained from manuscripts held 
in the estonian history Museum (AM d 296). Finds gathered during the excavations 
are also kept in the same museum.

THE LOCATION OF THE GLASS-HOUSE
Utsali glass-house is located in the southern part of the historical kursi parish, 10 km 
VRXWK�ZHVW�IURP�3XXUPDQQL��RQ�WKH�VWULS�RI�PLQHUDO�ODQG�LQ�WKH�PLGGOH�RI�VZDPSV�DQG�
ERJV��)LJ������8WVDOL�YLOODJH�ZDV�ORFDWHG�LQ�WKDW�VWULS�RI�ODQG�XQWLO�WKH�\HDU������DIWHU�

Fig. 2.   The elevation map of the glass-house site at Utsali. The depth between two consecutive contour lines is 10 cm.
Jn 2.     Utsali klaasikoja aseme kõrgusplaan. Samakõrgusjoonte kõrgusvahe on 10 cm. 
Drawing / Joonis: Helena Kaldre
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ZKLFK�WKH�LQKDELWDQWV�ZHUH�GHSRUWHG�DQG�D�WUDLQLQJ�UDQJH�ZDV�EXLOW�KHUH�IRU�WKH�6RYLHW�
$LU�)RUFH��7KH�WUDLQLQJ�UDQJH�ZDV�XVHG�XQWLO�������7KH�KRXVHV�RI�1}PPH�IDUPVWHDG�
ZHUH� VLWXDWHG�ZHVW� IURP�WKH� VLWH� RI�8WVDOL� JODVV�KRXVH��$OO� WKH� IDUP�EXLOGLQJV�ZHUH�
GHVWUR\HG�GXULQJ�WHVW�ERPELQJ��7KH�VLWH�RI�WKH�JODVV�KRXVH�LV�DOVR�FRYHUHG�ZLWK�FUDWHUV�
(Fig. 2) and there are numerous fragments of aerial bombs on the ground and upper 
levels of soil.

7KH�VLWH�RI�8WVDOL�JODVV�KRXVH�LV�DW�SUHVHQW�FRYHUHG�ZLWK�QDWXUDO�IRUHVW�RI�GHQVH�
XQGHUEUXVK��*ODVV�ZRUNLQJ�ZDVWH�IRXQG�RQ�WKH�DUHD�RI�DSSUR[LPDWHO\������P2 on the 
ground of a hillock ascertains the site of a glass-house. no remains of glass furnaces or 
other structures are visible on the ground.

THE CULTURAL LAYER AND THE REMAINS OF GLASS FURNACE
7R�LQYHVWLJDWH�WKH�VSUHDG�DQG�FRPSRVLWLRQ�RI�WKH�FXOWXUDO�OD\HU����WHVW�SLWV�ZHUH�GXJ�LQ�
WKH�VLWH�RI�WKH�JODVV�KRXVH��7ZR�RI�WKHP�PHDVXUHG���í���P��RWKHUV�KDG�WKH�GLDPHWHU�RI�
��²���FP��&RQVLGHULQJ�WKH�UHVXOWV�RI�WHVW�SLWWLQJ�D�SODFH�ZDV�SLFNHG�IRU�DQ�H[FDYDWLRQ�
SORW��$����P�ORQJ�DQG�����P�ZLGH�WUHQFK�
ZDV�GXJ�LQWR�WKH�PLGGOH�SDUW�RI�WKH�PRXQG�
(Fig. 3) to establish possible the existence 
of a glass-furnace. 

7ZR� ERWWRP� OD\HUV� ²� QDWXUDO� \HOORZ�
VDQG�DQG�D���²���FP�WKLFN� OD\HU�RI�GDUN�
EURZQ�VRLO�DWRS�RI� LW�ERUH�QR�VLJQV�RI�KX-
PDQ� DFWLYLW\�� $� ��²��� FP� WKLFN� FXOWXUDO�
layer had deposited to the virgin soil. At 
ILUVW��D����FP�WKLFN� OD\HU�RI�VDQG�ZLWK�
VWULSHV�RI�GDUN�EURZQ�RUJDQLF�VRLO��VSRUDGLF�
pieces of bricks and charcoal appeared to 
EH�SLOHG�XS��7KHUH�ZDV�QR�JODVV�SURGXFLQJ�
ZDVWH�LQ�WKLV�OD\HU��$SSDUHQWO\�WKH�JURXQG�
had been lifted in the course of building 
WKH� JODVV�KRXVH��6DQG�ZDV� WUDPSOHG� VWLII�
DW�WKH�WRS�DQG�D�OD\HU�RI�VRLO���²���FP�WKLFN�
ZLWK� DEXQGDQW� JODVV�ZDVWH� ZDV� FRYHULQJ�
it. the uppermost, 20–30 cm thick layer 
of shattered soil consisted of the soil burst 
out of bomb craters as indicated by numer-
ous fragments of aerial bombs in it.

,Q�WKH�ZHVWHUQ�SDUW�RI�WKH�H[FDYDWLRQ�
trench on top of piled up sand, at the depth 
of 30 cm from the ground, remains of a 
JODVV�IXUQDFH�ZHUH�XQHDUWKHG��)LJ������,W�
ZDV�D����FP�ZLGH�FKDQQHO�IHDWKHUHG�ZLWK�
XQEXUQW�EULFNV�PHDVXULQJ������í������í�
��FP�����FP�RI�WKH�FKDQQHO�ZDOO�FRQVWLWXW-
LQJ�RI�WZR�URZV�RI�EULFNV�ZDV�SUHVHUYHG�� 

Fig. 4.   Bottom of the firing chamber or flue of the 
glass-melting furnace. View from the north.

Jn 4.      Klaasiahju kolde või leegikanali põhi. Vaade 
põhjast.

Photo / Foto: Andres Tvauri

Fig. 3.   Excavation plot. View from the east.
Jn 3.      Kaevand. Vaade idast. 
Photo / Foto: Andres Tvauri
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the bottom of the channel consisted of large cobblestones. the melted and broken sur-
face of the stones gives evidence of extreme heat inside the furnace. sand had also turned 
UHG�LQ�WKH�YLFLQLW\�RI�WKH�IXUQDFH��,Q�WKH�ERWWRP�RI�WKH�FKDQQHO�WKHUH�ZDV�D����FP�WKLFN�
OD\HU�RI�FKDUFRDO�DQG�DVK�ZLWK�JODVV�PDNLQJ�ZDVWH�LQ�LW��7KH�XSSHU�SDUW�RI�WKH�FKDQQHO�
ZDV�ÀOOHG�ZLWK�IUDJPHQWHG�EULFNV�

$V�WKH�QDUURZ�WUHQFK�UHYHDOHG�RQO\�D�VPDOO�SDUW�RI�WKH�IXUQDFH�LW�LV�LPSRVVLEOH�WR�
FODLP�ZLWK�FHUWDLQW\�ZKLFK�SDUW�RI�WKH�IXUQDFH�ZDV�IRXQG��)ROORZLQJ�0DNV�5RRVPD·V�
UHVHDUFK�LW�VHHPV�WKDW�HLWKHU�WKH�ERWWRP�RI�WKH�ÀULQJ�FKDPEHU�RU�WKH�ÁXH�GLUHFWLQJ�WKH�
exhaust gases to the chimney might have been unearthed. the channel found in Utsali 
UHVHPEOHV�WKH�ÁXHV�RI�WKH���WK�FHQWXU\��²��IXUQDFHV�IRXQG�LQ�WKH�VLWH�RI�5HNND�JODVV�
KRXVH��7KHLU�ZLGWK�ZDV�DOVR���²���FP��WKH�ERWWRPV�ZHUH�PDGH�RI�FREEOHVWRQHV�DQG�WKH�
ZDOOV�RI�EULFNV��$0�'���������������������

7HVW� SLWWLQJ� FRQÀUPHG� WKDW� WKH� VDQG�KDV� EHHQ�SLOHG�XS� WR� IRUP�D� EDVH� IRU� WKH�
JODVV�KRXVH�LQ�DQ�DUHD�����P�ORQJ�LQ�WKH�QRUWK²VRXWK�GLUHFWLRQ�DQG����P�ZLGH�LQ�WKH�
HDVW²ZHVW�GLUHFWLRQ��2XWVLGH�WKLV�DUHD�YLUJLQ�VDQG�UHYHDOHG�LQ�WKH�GHSWK�RI���²���FP�
IURP�WKH�JURXQG��7KH�QHDUHU�WR�WKH�VLWH�RI�WKH�JODVV�KRXVH�WKH�PRUH�JODVV�PDNLQJ�ZDVWH�
the dark organic soil atop the sand contained. 

FINDS FROM THE SITE OF THE GLASS-HOUSE
during the excavations all material linked to glass manufacturing excluding brick-
SLHFHV�ZDV�JDWKHUHG��)URP�WKH�WUHQFK�DQG�WHVW�SLWV���DQG����DOWRJHWKHU���P2��������NJ�
RI� JODVV� ZDVWH� DQG� ÀQGV� ZHUH� JDWKHUHG�� )UDJPHQWV� RI� JODVV� DUWHIDFWV� ZHUH� FKR-
sen to be preserved.1�6DPSOHV�DUH�SUHVHUYHG�RI�ZDVWH�GHULYLQJ�IURP�YDULRXV�VWDJ-
HV�RI�JODVVPDNLQJ��RI�ZKLFK�ÀYH�PDLQ�W\SHV�ZHUH�IRXQG�����IUDJPHQWV�RI�SURGXFWV�
ZKLFK�KDG�EURNHQ�GXULQJ�DQQHDOLQJ�RU�ODWHU�����JODVV�GULSSHG�GXULQJ�EORZLQJ�RU�WKH�
PRLOV�IURP�EORZSLSH�RU�SRQWLO�URG�����IUDJPHQWV�RI�PHOWLQJ�SRWV�PDGH�RI�ÀUH�FOD\����� 
IUDJPHQWV�RI�VDQGVWRQH�SDUWV�RI�IXUQDFHV�����LPSXULWLHV�WKDW�KDYH�FOXVWHUHG�LQ�WKH�
ERWWRP�RI�PHOWLQJ�SRW�RU�JDWKHUHG�ÁRDWLQJ�RQ�WRS�RI�WKH�PHOWHG�JODVV�RU�RWKHU�GURVV�
OLNH�ZDVWH�

Fragments of products
$FFRUGLQJ�WR�ZULWWHQ�VRXUFHV�WKH�PDLQ�SURGXFWLRQ�RI���WK�FHQWXU\�(VWRQLDQ�JODVV�KRXVHV�
ZDV�VLPSOH�ÁDW�JODVV�ZKLFK�ZDV�XVHG�IRU�KRXVH�DQG�FRDFK�ZLQGRZV�DQG�ODWHUQV��$0�'�
����������5RRVPD������������7KH�PDMRULW\�RI�WKH�ZDVWH�IRXQG�IURP�8WVDOL�JODVV�KRXVH�
VLWH�GHULYHV�IURP�WKH�SURFHVV�RI�EORZLQJ��DQQHDOLQJ�DQG�FXWWLQJ�RI�ÁDW�JODVV��7KH�IUDJ-
PHQWV�RI�ÁDW�JODVV�ZHUH���PP�WKLQ�LQ�DYHUDJH��7KH\�ZHUH�PRVWO\�JUHHQLVK�RU�VOLJKWO\�
blue, made of so-called forest glass containing little bubbles. 

)UDJPHQWV�RI�UHFRJQLVDEO\�KROORZ�JODVV�DUWHIDFWV�ZHUH�UDUH�DPRQJ�WKH�ÀQGV�²�
RQO\�����J�RI�WKH�WRWDO�RI������NJ��&RQVLGHULQJ�WKH�QXPEHU�RI�ÀQGV��JOREXODU�XWLOLW\�
JODVV�ERWWOHV�ZHUH�WKH�PDLQ�DUWLFOH�RI�YHVVHOV�SURGXFHG��$OFRKRO�ZDV�VWRUHG�LQ�VXFK�
ERWWOHV�LQ�WKH���WK�FHQWXU\��&KDUDFWHULVWLF�WR�WKH���WK�FHQWXU\�LV�WKDW�ERWWOH�PRXWKV�
ZHUH� UHLQIRUFHG�ZLWK�D� VLPSOH� JODVV� EDQG�DSSOLHG� WR� WKH�ERG\�SDUW� �)LJ�� ��� ��� DQG�
ERWWRPV�ZHUH�SXVKHG�XS� �)LJ���������$FFRUGLQJ� WR� WKH� IUDJPHQWV�VPDOO� UHFWDQJXODU�
DQG�RFWDJRQDO�ERWWOHV��)LJ��������ZHUH�DOVR�PDGH�LQ�8WVDOL��$�KDQGOH�RI�EOXLVK�JUHHQ�
JODVV� �)LJ�� ��� ��� VKRZV� WKDW� GLVWLQFWLYHO\� ��WK� FHQWXU\� GHFDQWHU� ERWWOHV� ZHUH� DOVR�

Andres tVAUri

1 tÜ 1932. 
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Fig. 5.   Fragments of glass products. 1 – mouth of a bottle, 2 – bottom of a bottle, 3 – fragment of a little 
octagonal bottle, 4 – handle of a decanter bottle, 5 – fragment of the mouth of a medicine bottle, 
6 – fragment of a probable rim of a drinking glass, 7 – fragment of the mouth of a soured milk bowl, 
8 – rim of a jar.

Jn 5.      Klaastoodete killud. 1 – pudeli suuosa, 2 – pudeli põhja katke, 3 – väikese kaheksatahulise pudeli 
põhja katke, 4 – karahvini käepide, 5 – apteegipudeli suuosa katke, 6 – oletatav joogiklaasi serva 
katke, 7 – piimakausi serva katke, 8 – purgi serva katke. 

(TÜ 1932: 105, 66, 104, 19, 60, 9, 62, 18.)
Photo / Foto: Kristel Külljastinen

$5&+$(2/2*,&$/�,19(67,*$7,216�2)�7+(���7+�&�*/$66�:25.6�$7�876$/,�

PDGH�KHUH� �VHH�9DQ�GHU�%RVVFKH� ������ SO�� ���� ���� ��� ����� ������)UDJPHQWV� RI� Á�DW�
WHQHG�XQHYHQ�ULPV��)LJ��������DQG�ERWWRPV�JLYH�HYLGHQFH�RI�PDNLQJ�VPDOO�F\OLQGULFDO�
PHGLFLQH�ERWWOHV��1XPHURXV�IUDJPHQWV�PD\�EHORQJ�WR�GULQNLQJ�JODVVHV��)LJ���������8Q�
IRUWXQDWHO\��QRQH�RI�WKH�IUDJPHQWV�DOORZV�HOLPLQDWLQJ�WKH�SRVVLELOLW\�RI�EHLQJ�MXVW�D�
FXUYHG�HGJH�RI�D�Á�DW�JODVV��'ULQNLQJ�JODVVHV�ZHUH�VWDQGDUG�SURGXFWV�RI�SUHWHULW�JODVV�
manufactures. 

)UDJPHQWV�RI�WKH�PRXWK�RI�D�VRXUHG�PLON�ERZO�ZHUH�DOVR�IRXQG��)LJ���������,W�ZDV�
D�JODVV�ERZO�ZLWK�DQ�XSSHU�HGJH�RI�WKH�ULP�WXUQHG�GRZQ�DJDLQVW�WKH�RXWHU�VXUIDFH��6XFK�
YHVVHOV�ZHUH�DOVR�PDGH�LQ�/DDVKRRQH�JODVV�KRXVH��$0��������/+�9��²����������²�����
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Fig. 6.    Glass pipes.
Jn 6.      Klaastorukesed.
(TÜ 1932: 63, 24, 36, 55.)
Photo / Foto: Kristel Külljastinen
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,Q���WK�FHQWXU\�)LQQLVK�JODVV�KRXVHV�VXFK�
ERZOV�DUH�DOVR�NQRZQ�WR�EH�SURGXFHG��0D-
tiskainen et al.�������ÀJ�������)UDJPHQWV�
RI�VRXUHG�PLON�ERZOV�KDYH�EHHQ�IRXQG�LQ�
WKH� ��WK� FHQWXU\� FXOWXUDO� OD\HU� IRU� H[-
ample in the roosikrantsi 9/11 estate in  
tallinn.2 

At least one fragment originates 
IURP�WKH�ULP�RI�D�MDU��)LJ���������$FFRUGLQJ� 
to the fragment one can educe that the 
diameter of the jar has been 14 cm. Jars 
ZHUH�PDGH� DOUHDG\� LQ�(VWRQLDQ� ROGHVW��
+�WL�JODVV�KRXVH��5RRVPD�������ÀJ�������� 
-DUV�OLNH�WKLV�ZHUH�SURGXFHG�LQ�YDULRXV�
estonian glass-houses even in the 19th 
FHQWXU\��5XXVVDDU����������

)RXU� JODVV� SLSHV�ZLWK� WKH� GLDPHWHU�
RI����²����FP� �)LJ�����������ZHUH� IRXQG��
Most likely they derive from an alembic 
FDS� �VHH� 5RRVPD� ������ ÀJ�� ����� ����� RU�

2 $,�������,�����

DOHPELF��ERWK�XVHG�IRU�GLVWLOODWLRQ��$Q�H[FHSWLRQDO�SLSH�RI���PP�LQ�GLDPHWHU�DQG�OHVV�
WKDQ���PP�WKLFN�ZDOO�ZDV�GLVFRYHUHG��)LJ���������WKH�SXUSRVH�RI�ZKLFK�LV�XQNQRZQ�

 
Glass-blowing and melting waste

'URSV�RI�PHOWHG�JODVV��FKXQNV�RI�XQZRUNHG�JODVV��IUDJPHQWV�RI�ÁDW�JODVV��JODVV�WKUHDGV�
DQG�VWUDQGV�ZHUH�WKH�IRUPV�WKDW�SURGXFWLRQ�ZDVWH�PRVWO\�WRRN��'XULQJ�FXUUHQW�H[FDYD-
WLRQV�ZH�PDLQO\�IRXQG�ZDVWH�RI�WKLV�W\SH�²������NJ�RXW�RI������NJ�

$�IUHTXHQW�W\SH�RI�ZDVWH�ZDV�PRLOV�²�JODVV�VWDLQHG�RQ�WRS�RI�D�EORZSLSH�RU�D�SRQWLO�
rod after the vessel has been broken off. it usually carries the mark of an iron pipe or 
URG��)LJ�������������NJ�RI�VXFK�IUDJPHQWV�ZHUH�JDWKHUHG�IURP�WKH�WZR�ODUJHU�WHVW�SLWV�DQG�
H[FDYDWLRQ�WUHQFK��EXW�SUHVXPDEO\�D�ODUJH�QXPEHU�RI�RWKHU�SLHFHV�RI�PHOWHG�JODVV�ZLWK�
QR�YLVLEOH�WUDFH�RI�DQ\�LQVWUXPHQW�KDYH�WKH�VDPH�RULJLQ��$PRQJ�RWKHU�ZDVWH�WKHUH�ZHUH�
VWULSV�FXW�RII�IURP�WKH�HGJH�RI�D�SURGXFW�GXULQJ�WKH�SURGXFLQJ�SURFHVV��)LJ��������

$QRWKHU�IUHTXHQWO\�IRXQG�ZDVWH�W\SH�ZHUH�GURSV�GLSSHG�GXULQJ�EORZLQJ��)LJ�����
RU�IUDJPHQWV�RI�WKLQ��FUDXQFKHG�JODVV��,W�LV�QHDUO\�LPSRVVLEOH�WR�NQRZ�ZKHWKHU�WKRVH�
GHULYH�IURP�EORZLQJ�YHVVHOV�RU�ÁDW�JODVV�²�DV�ÁDW�JODVV�ZDV�DOVR�EORZQ��)UDJPHQWV�ZLWK�
VKDUSO\�FXW�DQG�DQQHDOHG�HGJHV�XQGRXEWHGO\�EHORQJ�WR�ÁDW�JODVV��

*ODVV� WKUHDGV�DQG�VPDOO�EDOOV�ZHUH�DEXQGDQW� �)LJ������$� ODUJH�QXPEHU�RI�EDOOV�
ZLWK�WKH�GLDPHWHU�RI��²���PP�ZHUH�IRXQG�LQVLGH�WKH�DVK�RQ�WKH�ERWWRP�RI�WKH�ÁXH��$W�
WKH�H[FDYDWLRQV�RI�+�WL�JODVV�KRXVH�VXFK�EDOOV�ZHUH�DOVR�IRXQG�PDLQO\�RQ�WKH�JURXQG�
DURXQG�WKH�IXUQDFHV�DQG�LQVLGH�WKH�DVK�RQ�WKH�ÁRRUV�RI�ÀUHSODFHV��5RRVPD�����������
ÀJ�������7KH�WKLFNQHVV�RI�JODVV�WKUHDGV�GLIIHUHG�JUHDWO\��WKH�WKLQQHVW�EHLQJ�OHVV�WKDQ� 
��PP�LQ�GLDPHWHU��,Q�PRVW�FDVHV�WKH\�ZHUH�VWUDLJKW��EXW�WKHUH�ZHUH�DOVR�VRPH�FUDXQFKHG�
WKUHDGV��7KLV�NLQG�RI�ZDVWH�LV�IRXQG�IURP�DOO���WK²��WK�FHQWXU\�JODVV�KRXVHV�LQYHVWL-
gated in estonia. 
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Fig. 7.   Glass-blowing waste. 1 – moils, 2 – strip cut off from the edge of a product during producing.
Jn 7.      Klaasitöötlemisjäägid. 1 – klaasipiibu või naabli otsast eemaldatud klaasijäägid, 2 – töödeldava 

klaaseseme servast äralõigatud jääk. 
(TÜ 1932.)
Photo / Foto: Kristel Külljastinen

1

2

Fig. 8.   Glass balls, drops and threads.
Jn 8.      Klaasist kuulikesed, tilgad ja niidid.
(TÜ 1932.)
Photo / Foto: Kristel Külljastinen

$5&+$(2/2*,&$/�,19(67,*$7,216�2)�7+(���7+�&�*/$66�:25.6�$7�876$/,�
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Fig. 9.   Fragments of work equipment. 1 – fragment of the body of a melting pot, 2 – fragment of the rim of a melting 
pot, 3 – fragment of a ring made of fire clay.

Jn 9.      Töövahendite katked. 1 – sulatuspoti külje katke, 2 – sulatuspoti serva katke, 3 – šamottsavist rõnga katke.
(TÜ 1932: 117, 116, 103.)
Photo / Foto: Kristel Külljastinen

1

2

3

Fragments of melting pots and glass furnaces
*ODVV�PHOWLQJ�SRWV�ZHUH�PDGH�RI�ZKLWH�RU�\HOORZ�ÀUHG�FOD\������NJ�RI� IUDJPHQWV�RI�
ÀUHG�FOD\��PRVWO\�FRYHUHG�ZLWK�D�JODVV�OD\HU�IURP�RQH�VLGH��)LJ�����������ZHUH�JDWKHUHG�
from the test pits and the excavation plot. the collected fragments did not enable to 

determine the measurements of any melting pot. the thickness of the bodies of melt-

LQJ�SRWV�XVHG�LQ�8WVDOL�KDG�EHHQ����²����FP�DV�GHFLGHG�E\�WKH�IUDJPHQWV�ZLWK�ERWK�
WKH�LQQHU�DQG�RXWHU�VXUIDFH�SUHVHUYHG��,W�LV�VLPLODU�WR�WKH�PHOWLQJ�SRWV�RI�RWKHU���WK�
century glass houses researched in estonia. For example, during the excavations 

DW� 3LLUVDOX� JODVV�KRXVH� GDWD�ZDV� JDLQHG� DERXW�PHOWLQJ� SRWV��ZKLFK� KDG� WKH� LQQHU�
GLDPHWHUV�RI���²���FP�DQG����²��FP�WKLFN�ERGLHV��$0�'������������9DULDWLRQ�LQ�WKH�
thickness of bodies of broken melting pots is caused by the fact that they burnt thin-

ner throughout their use.

�$OVR�ULQJV�WKDW�ZHUH�SODFHG�RQ�WKH�VXUIDFH�RI� WKH�PROWHQ�JODVV� WR�DYRLG�WKH�XQ-

ZDQWHG�DGGLWLYHV�WR�GURS�LQWR�WKH�PROWHQ�JODVV�ZHUH�PDGH�IURP�WKH�VDPH�PDWHULDO�DV�
PHOWLQJ�SRWV��$W�OHDVW�WZR�IUDJPHQWV�RI�ÀUHG�FOD\�ULQJV��)LJ��������ZHUH�IRXQG�IURP�WKH�
VLWH�RI�8WVDOL�JODVV�KRXVH��)RU�LQVWDQFH��WZR�IUDJPHQWV�IRXQG�IURP�WKH�VLWH�RI�3LLUVDOX�
JODVV�KRXVH�HQDEOHG�0��5RRVPD�WR�FDOFXODWH�WKHLU�LQQHU�GLDPHWHUV��ZKLFK�ZHUH����DQG����FP� 
�$0�'������������)UDJPHQWV�RI�ÀUHG�FOD\�ULQJV�KDYH�DOVR�EHHQ�IRXQG�IURP�WKH�VLWHV�RI�
JODVV�KRXVHV�RI���WK�FHQWXU\�)LQODQG��0DWLVNDLQHQ�et al. 1991, 69).

5HODWLYHO\�ORW������NJ��RI�ZKLWH�VDQGVWRQH�IUDJPHQWV�ZHUH�JDWKHUHG��0DQ\�RI�WKHP�
KDG�JOD]HG�VXUIDFHV��$FFRUGLQJ�WR�ÀQGV��8WVDOL�JODVV�IXUQDFH�RU�IXUQDFHV�ZHUH�PDGH�
PDLQO\� XVLQJ� FREEOHVWRQHV� DQG� XQEXUQW� EULFNV�� 6DQGVWRQH� IUDJPHQWV� ZLWK� VXUIDFH�
melted into glass indicate that sandstone must also have been used in the construction 

of the furnaces. the sandstone is possibly of foreign origin.
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Fig. 10.  Finds from glass-house site at Utsali. 1 – fragment of a drinking glass, 2 – fragment of a polished vessel, 
3 – fragment of a probable mirror, 4 – fragment of polished fl at glass.

Jn 10.    Leide Utsali klaasikoja asemelt. 1 – joogiklaasi kild, 2 – lihvitud dekooriga nõu kild, 3 – oletatav peegli 
kild, 4 – lihvitud tahvelklaasi kild. 

(TÜ 1932: 11, 88, 12, 113.)
Photo / Foto: Kristel Külljastinen

Fig. 10.  Finds from glass-house site at Utsali. 1 – fragment of a drinking glass, 2 – fragment of a polished vessel, 

Jn 10.    Leide Utsali klaasikoja asemelt. 1 – joogiklaasi kild, 2 – lihvitud dekooriga nõu kild, 3 – oletatav peegli 

3 tÜ 1932: 90.

$5&+$(2/2*,&$/�,19(67,*$7,216�2)�7+(���7+�&�*/$66�:25.6�$7�876$/,�

Other fi nds
$OWKRXJK�DEXQGDQW�JODVV�ZDVWH�ZDV�IRXQG�IURP�WKH�VLWH�RI�8WVDOL�JODVV�KRXVH��RWKHU�
À�QGV�GDWLQJ�IURP�WKH�VDPH�WLPH�ZHUH�YHU\�UDUH��6RPH�IUDJPHQWV�RI�WUDQVSDUHQW�VRGD�
glass are noticeable. As their composition differs from locally produced glass and frag-
PHQWV�VHHP�D�ELW�ZRUQ�RXW�� WKRVH�FDQ�EHORQJ� WR�YHVVHOV�XVHG�E\�JODVVPDNHUV� WKHP�
VHOYHV��)UDJPHQWV�RI�GULQNLQJ�JODVV�ZLWK�ULEV�UHSUHVHQW�À�QGV�RI�WKLV�W\SH��)LJ����������
6LPLODU� IUDJPHQWV�RI�GULQNLQJ�JODVVHV�ZHUH�DOVR� IRXQG� IURP�WKH�VLWH�RI�5HNND�JODVV�
KRXVH��$0��������/,9���²�����$�SLHFH�RI�D�SROLVKHG�YHVVHO�ZLWK�DGRUQPHQW��)LJ���������
DQG�D�SLHFH�RI���PP�WKLFN�JODVV�ZLWK�D�IDFHWHG�HGJH��)LJ���������ZHUH�DOVR�IRXQG��7KH�
latter is probably a fragment of a mirror. in addition, a piece of transparent pinkish 
Á�DW�JODVV��)LJ����������SUREDEO\�D�SROLVKHG�RQH��FDPH�WR�OLJKW��

2QO\�RQH�IUDJPHQW�RI�FHUDPLFV�ZDV�IRXQG��EHORQJLQJ�WR�D�W\SLFDOO\���WK�FHQWXU\�
IDLHQFH�SODWH�ZLWK�EOXH�GHFRUDWLRQ�3 

,W�LV�UHPDUNDEOH�WKDW�QR�IUDJPHQWV�RI�FOD\�WREDFFR�SLSHV�ZHUH�IRXQG�IURP�8WVDOL��
7KH\�DUH�DOVR�YHU\�UDUH�RQ�RWKHU���WK²��WK�FHQWXU\�JODVV�KRXVHV�VWXGLHG�LQ�(VWRQLD�
ZKHUHDV�LQ�DOO�RWKHU�VLWHV�FOD\�SLSHV�DUH�IUHTXHQWO\�IRXQG��&RXOG�LW�EH�WKDW�WKH�JODVV�
PDNHUV�GLG�QRW�VPRNH"�$Q�DQVZHU�WR�WKH�TXHVWLRQ�FDQ�EH�JLYHQ�E\�D�VPDOO�JODVV�SLSH�
ZLWK�WKH�RXWHU�GLDPHWHU�RI���PP�DQG�LQQHU�GLDPHWHU�RI���PP��)LJ���������$SDUW�IURP�
WKH� GLIIHUHQW�PDWHULDO� LW�PDWFKHV� H[DFWO\� WKH�PHDVXUHPHQWV� RI� ��WK� FHQWXU\�'XWFK�
SLSH�VWHPV��7ZR�VXFK�SLSHV�KDYH�DOVR�EHHQ�IRXQG�IURP�WKH�VLWH�RI�5HNND�JODVV�KRXVH�
�$0��������/,9����������,Q�)LQODQG��IURP�0DULHQGDO�JODVV�KRXVH�D�IUDJPHQW�EHOLHYHG�WR�
EH�RI�D�JODVV�SLSH�ERZO�KDV�EHHQ�IRXQG��0DWLVNDLQHQ�et al.�����������À�J�������$V�WKHUH�LV�
no data about producing glass tobacco pipes for commercial purposes it can be assumed 
WKDW�JODVVPDNHUV�PDGH�SLSHV�IRU�WKHLU�RZQ�XVH�

CONCLUSION
in spite of the fact that the site of Utsali glass-house has been severely damaged by 
WKH�H[SORVLRQV�RI�WKH�6RYLHW�DHULDO�ERPEV��WKH���WK�FHQWXU\�FXOWXUDO�OD\HU�LV�SUHVHUYHG�
UHODWLYHO\�ZHOO��6PDOO�VFDOH�H[FDYDWLRQV�FDUULHG�RXW�LQ������HQDEOH�XV�WR�VD\�WKDW�WKH�
IXUQDFH��RU�IXUQDFHV��RI�8WVDOL�JODVV�KRXVH�KDYH�EHHQ�HUHFWHG�RQWR�D�SLOH�RI�VDQG�����P�
WKLFN��$�ERWWRP�RI�RQH�JODVV�IXUQDFH�ZDV�SDUWLDOO\�UHYHDOHG�LQ�WKH�H[FDYDWLRQ�SORW�

1 2 3 4



122

Finds gathered in the course of the research include fragments of furnaces, melting 
SRWV��DQG�SURGXFWLRQ�ZDVWH��IUDJPHQWV��FKXQNV�RI�XQZRUNHG�JODVV��PRLOV�HWF����&RQFOXGLQJ�
IURP�WKH�ZDVWH��PDLQO\�ÁDW�JODVV��YDULRXV�XWLOLW\�ERWWOHV��PHGLFLQH�ERWWOHV��GHFDQWHU�ERWWOHV��
GULQNLQJ�JODVVHV�� MDUV��VRXUHG�PLON�ERZOV�DQG�SUHVXPDEO\�ODE�HTXLSPHQW�ZHUH�PDGH�LQ�
Utsali glass-house.

 to further research the buildings of Utsali glass-house, production, and technologies 
RI�JODVV�PDNLQJ��H[FDYDWLRQV�DUH�FRQWLQXHG�LQ�������7KH�SODFH�ZKHUH�JODVV�ZRUNHUV�DQG�
their families lived is yet to be found. 
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(HVWLV�WHDGD�����QHLVW�VXXU�RVD�SDLNQHV�.HVN�(HVWLV��6LLQ��9}UWVMlUYH�PDGDOLNX�S}KMDRVDV�ROLG�KHDG�HHOGXVHG�
NODDVLWRRWPLVHNV��VHVW�OHLGXV�SLLVDYDOW�PHWVD�NODDVLDKMXGH�N�WPLVHNV�MD�SRWDVH�WRRWPLVHNV�SXXWXKDVW��hKW-
ODVL�ROLG�NlWWHVDDGDYDG�ND�NODDVL�WRRWPLVHNV�YDMDOLN�OLLY�MD�OXEL��1DDEHUP}LVDGH�9DQD�3}OWVDPDD��3XXUPDQL��
.lUHYHUH�MD�/DHYD�PDDGHO�WHJXWVHV�����VDMDQGLO����NODDVLNRGD��

8WVDOL�NODDVLNRMD�NRKWD�RQ�NLUMDOLNHVW�DOOLNDWHVW� WHDGD�HVLPHVHG�DQGPHG�������DDVWDVW��.ODDVLNRMD� 
UDMDV�9DQD�3}OWVDPDD�P}LVD�RPDQLN�-RKDQQ�:ROGHPDU�YRQ�/DXZ��NHV�DVXWDV�������D�RPD�P}LVD�PDDO�ND�
/DDVKRRQH�NODDVLNRMD�QLQJ�UHQWLV�3XXUPDQL�P}LVD�DODGHO�ROHYDLG�/DDVPH�MD�$OWQXUJD�NODDVLNRGDVLG��8WVDOL�
NODDVLNRGD�O}SHWDV�WHJHYXVH�������D�

8WVDOL�NODDVLNRGD�SDLNQHE�.XUVL�NLKHONRQQD�O}XQDRVDV��3XXUPDQLVW�OLQQXOHQQXO����NP�HGHOD�SRRO��NHVHW�
VRLG�MD�UDEDVLG�DVHWVHYDO�PLQHUDDOPDDULEDO��MQ�����6HO�DODO�SDLNQHV�8WVDOL�N�OD�������DDVWDQL��PLO�HODQLNXG�
NROLWL�PXMDOH� MD�VLLD�UDMDWL�Q}XNRJXGH� OHQQXYlH�}SSHSRO�JRQ��PLV�HNVLVWHHULV�DDVWDQL�������(QQH�������D�
SDLNQHVLG�NODDVLNRMD�DVHPHVW�YDKHWXOW�OllQHV�8WVDOL�N�OD�1}PPH�WDOX�WlQDVHNV�KlYLQHQXG�KRRQHG��8WVDOL�
klaasikoja aset katab praeguseks tiheda alustaimestikuga looduslik mets. klaasikoja ase on kergesti tuvas-
WDWDY�PDGDODO�N�QNDO��XPEHV������P2�VXXUXVHO�DODO��MQ����PDDSLQQDO�OHLGXYDWH�NODDVLWRRWPLVMllNLGH�S}KMDO��

.XOWXXUNLKL� OHYLNX� MD� NRRVWLVH� XXULPLVHNV� WHKWL� NODDVLNRMD� DODOH� ��� ãXUÀ�� 1HLVW� NDNV� ROLG� VXXUXVHJD� 
XPEHV���í���P���OHMllQXG�DJD�OlELP}}GXJD���²���FP��(W�WHKD�NLQGODNV�NODDVLDKMX�MllQXVWH�ROHPDVROX��UDMDWL�
N�QND�NHVNRVVD����P�SLNNXQH�MD�����P�ODLXQH�SURRYLNDHYDQG��MQ����

/RRGXVOLNXNV�SLQQDVHNV�NDHYDQGL�DODO�ROL�NROODQH�OLLY�MD�VHOOHO�ODVXY���²���FP�SDNVXQH�WXPHSUXXQ�ORR-
GXVOLN�PXOG��PLOOHV�LQLPWHJHYXVH�PlUNH�HL�OHLGXQXG��/RRGXVOLNXOH�PXOODOH�ROL�ODGHVWXQXG���²���FP�SDNVXQH�
NXOWXXUNLKW��(VPDOW�ROL�NXKMDWXG����FP�SDNVXQH�OLLYDNLKW��PLOOHV�VLVDOGXV�PXOOD�YLLUJH���NVLNXLG�WHOOLVH��MD�
V|HW�NLNHVL��.ODDVLWRRWPLVMllNH�VHOOHV�NLKLV�HL�OHLGXQXG��,OPVHOW�RQ�VHH�OLLY�NODDVLNRMD�UDMDPLVH�NlLJXV�NRNNX�
NXKMDWXG��7lLWHOLLYD�SHDOPLQH�SLQG�ROL�N}YDNV�WDOODWXG�MD�VHOOH�SHDO�ODVXV��²���FP�SDNVXQH�PXOODNLKW��PLOOHV�
OHLGXV� URKNHVWL� NODDVLMllWPHLG��.}LJH� SHDOPLQH� ��²��� FP�SDNVXQH�NREH�PXOODNLKW�PRRGXVWXV� SHDPLVHOW�
SRPPLSODKYDWXVNUDDWULWHVW�YlOMD�SDLVDWXG�SLQQDVHVW��PLGD�QlLWDVLG�VHOOHV�OHLGXQXG�DUYXNDG�SRPPLNLOOXG�

.DHYDQGL�OllQHRVDV�SDOMDVWXV�OLLYDVW�NXKMDWXG�WlLWHNLKLV�����FP�V�JDYXVHO�PDDSLQQDVW��NODDVLDKMX�Mll-
QXV��MQ�����7HJHPLVW�RQ����FP�ODLXVH�������í������í���FP�VXXUXVWHVW�WRRUWHOOLVWHVW�llULVWDWXG�NDQDOLJD��.DQDO�
ROL�VlLOLQXG�NDKH�WHOOLVHNLKL�N}UJXVHQD��.XQD�DOXPLVH�NLKL�WHOOLVHG�ROLG�DVHWDWXG�N�OLOL�MD�WHLVH�NLKL�WHOOLVHG�
ODSLNXOW��ROL�NDQDO�VlLOLQXG�XPEHV����FP�N}UJXVHQD��.DQDOL�S}KL�NRRVQHV�VXXUWHVW�PDDNLYLGHVW��$KMXV�YDOLW-
VHQXG�VXXUHVW�NXXPXVHVW�DQGLV�WXQQLVWXVW�DKMXNLYLGH�VXODQXG�Y}L�PXUHQHQXG�SLQG��ND�OLLY�DKMX��PEUXVHV�
ROL�YlUYXQXG�NXXPXVH�P}MXO�SXQDVHNV��.DQDOL�S}KMDO�ROL�NXQL����FP�SDNVXQH�V|H��MD�WXKDNLKW��PLOOHV�ROL�
NODDVLYDOPLVWXVMllNH��.DQDOLMllQXVH��OHPLVW�RVD�WlLWVLG�SXUXQHQXG�WHOOLVHG��

.XQD�NLWVDV�NDHYDQGLV�SDOMDVWXV�YDLG�YlLNH�RVD�NODDVLDKMXVW��SROH�Y}LPDOLN�NLQGODOW�|HOGD��PLOOLVH�DKMX�
RVDJD�RQ�WHJHPLVW��0��5RRVPD�XXULPLVW||GHOH�WXJLQHGHV�QlLE��HW�DYDWXG�RVD�DKMXVW�RQ�NDV�NROGH�S}KL�Y}L�
O}}U��8WVDOL�NODDVLNRMDOW�OHLWXG�NDQDO�VDUQDQHE�����VDM�WHJXWVHQXG�5HNND�NODDVLNRMD�DVHPHOW�OHLWXG��²��DKMX�
O}}ULGHJD�

.DHYDPLVWH�NlLJXV�NRUMDWL�NRNNX�N}LN�NODDVLWRRWPLVHJD�VHRWXG�OHLXPDWHUMDO��Y�D�WHOOLVWH�W�NLG��.DHYDQ-
GLVW�QLQJ�ãXUÀGHVW���MD����NRNNX���P2�DODOW��NRJXWL������NJ�W||WOXVMllWPHLG�MD�OHLGH��PLOOHVW�VlLOLWDWDNVH�N}LN�
NODDVHVHPHWH�NDWNHG��0XXGHVW�NODDVLWRRWPLVMllNLGHVW�VlLOLWDWDNVH�QlLGLVHG�

/HLWL� YLLWH� SHDPLVW� OLLNL� NODDVLWRRWPLVMllNH�� ��� WRRGHWH� NDWNHG� �WDKYHONODDV�� SXGHOLG�� NDUDKYLQLG�� MRR-
JLNODDVLG��SLLPDNDXVLG��SXUJLG��ODERULQ}XG�MPV�YW�MQ��²����PLV�RQ�SXUXQHQXG�MDKXWDPLVH�NlLJXV�Y}L�KLOMHP��
���NODDVL�SXKXPLVH�NlLJXV�PDKD�WLONXQXG��NRNNX�YDMXQXG�NODDV�QLQJ�SLLEX�Y}L�QDDEOL�RWVDVW�HHPDOGDWXG�
MllJLG��QW�KDQJXQXG�VXODNODDVL�WLOJDG��NODDVLNDPDNDWH�QLQJ�OHKWNODDVL�NLOOXG�MD�NODDVLQLLGLNHVHG���YW�MQ���MD�
�������ãDPRWWVDYLVW�VXODWXVSRWWLGH�W�NLG�MD�U}QJDG��MQ��������DKMXGH�OLLYDNLYLVW�RVDGH�NDWNHG�����VXODWXVSRWWLGH�
S}KMD�MllQXG�Y}L�VXOD�NODDVLPDVVL�SLQQDOW�NRJXWXG�HEDSXKWXVHG�QLQJ�PXXG�ãODNLVDUQDVHG�MllWPHG�

.LUMDOLNH�DOOLNDWH�DQGPHWHO�ROL�(HVWL�����VDM�NODDVLNRGDGH�SHDPLVHNV�WRRGDQJXNV�OLKWQH�OHKWNODDV��PLGD�
NDVXWDWL�PDMD�� MD� W}OODDNHQGH�QLQJ� ODWHUQDWH� NODDVLPLVHNV�� 6XXUHP�RVD�8WVDOL� NODDVLNRMD� DVHPHOW� OHLWXG�
NODDVLMllWPHWHVW�RQJL�WHNNLQXG�WDKYHONODDVL�SXKXPLVH��ODKWLO}LNDPLVH�MD�MDKXWDPLVH�NlLJXV��/HLWXG�WDKYHO-
NODDVL�NLOGXGH�SDNVXV�RQ�NHVNPLVHOW���PP��(QDPDVWL�RQ�WHJHPLVW�URKHND�Y}L�NHUJHOW�VLQDND�QQ�Y}VDNODDVLJD�� 
PLV�VLVDOGDE�YlLNVHLG�PXOOLNHVL��
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.XLJL�NODDVLWRRWPLVH�NlLJXV� WHNNLQXG� MllWPHLG� OHLWL� ULNNDOLNXOW�� VDDGL�YlJD�YlKH�PXXG�NODDVL�NRMD� DHJVHW�
OHLX��DLQHVW��MQ������+XYLWDYD�DVMDROXQD�WXOHE�PlUNLGD��HW�8WVDOL�NODDVLNRMDVW�HL�OHLWXG��KWHJL�VDYLSLLEX�NDWNHW��
PLGD�(HVWL�����VDM�PXLVWLVWHO�OHLGXE�UHHJOLQD�DUYXNDOW��.D�PXXGHOW�(HVWLV�XXULWXG����²����VDM�NODDVL�NRGDGH�
DVHPHWHOW�RQ�VDYLSLLSXGH�W�NNH�OHLWXG�YDLG��NVLNXLG��.DV�NODDVLPHLVWULG�HL�VXLWVHWDQXGNL"�6HOOHOH�N�VLPXVH�
YDVWDPLVHNV�Y}LE�DQGD�YLKMH�NODDVLNRMD�DHJVHOW�PDDSLQQDOW�OHLWXG�NODDVWRUXNH�YlOLVOlELP}}GXJD���PP�MD�VL-
VHOlELP}}GXJD���PP��MQ��������.XL�HULQHY�PDWHUMDO�YlOMD�DUYDWD��YDVWDE�VHH�WlSVHOW�����VDM�+ROODQGL�VDYLSLLEX�
YDUUH�P}}WPHWHOH��.XQD�NODDVLVW�SLLSXGH�P��JLNV�WRRWPLVHVW�DQGPHLG�SROH��Y}LE�ROHWDGD��HW�NODDVLPHLVWULG�
valmistasid klaaspiipe enda tarbeks.

.RNNXY}WWHNV�Y}LE�|HOGD��HW�KRROLPDWD�VHOOHVW��HW�8WVDOL�NODDVLNRMD�DVH�RQ�WXEOLVWL�NDKMXVWDWXG��RQ�����VDM� 
NXOWXXUNLKW�VHDO�VLLVNL�XODWXVOLNXOW�VlLOLQXG��������D�WHKWXG�YlLNHVHPDKXOLVWH�NDHYDPLVWH�S}KMDO�Y}LE� 
MlUHOGDGD��HW�8WVDOL�NODDVLNRMD�NODDVLDKL�Y}L�DKMXG�ROLG�S�VWLWDWXG�����P�N}UJXVHOH�OLLYDVW�NRNNX�NXKMDWXG� 
N�QNDOH��.DHYDQGLV�SDOMDQGXV�RVDOLVHOW��KH�NODDVLDKMX�S}KL��8XULQJXWH�NlLJXV�NRJXWXG�OHLXDLQHV�NRRVQHE�
SHDPLVHOW�NODDVLDKMXGH�MD�NODDVLVXODWXVSRWWLGH�NDWNHWHVW�QLQJ�NODDVLWRRWPLVH�NlLJXV�WHNNLQXG�VXODQGLWHVW�
ja klaasikildudest.


