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From June to August and in October 2010 extensive archaeological preliminary investiga-
tions took place in the northern part of the rampart fortifications of Tallinn (Nurk et al.
2011b). In front of the Skane, Great Coast Gate and Small Coast Gate bastions, primarily
in the area of the former moat, altogether fourteen trial pits were dug (Fig. 1).! The prelimi-
nary investigations were connected with the plan of Tallinn municipal authorities to build
a new highway around the northern part of the old town, and beside it, in the former moat,
two big underground parking lots. The main objective of the preliminary investigations was
to specify the location of the scarp wall that supported the inner bank of the moat, and the
counterscarp wall that covered the outer bank, and to ascertain their state of preservation.

NATURAL RELIEF AND HISTORICAL
BACKGROUND OF THE STUDIED AREA
A sandstone klint running approximately in the north-east—south-west direction, crosses
the lower town of Tallinn. It is still perceivable in the town space, but has been buried by col-
lapses and fillings. At the artillery tower Fat Margaret, located at the north-eastern corner
of the medieval town fortifications, the klint turns sharply towards north-west, diagonally
crossing the rampart zone discussed in this paper in front of the Great Coast Gate and fur-
ther opening on a coastal precipice (Zobel 2008, 26-27, fig. 9). At the foot of the klint, north-
east of the Great Coast Gate, on the coastal plain, a harbour has been located probably
from the 13th—14th centuries. As a result of the postglacial land rise and artificial fillings
the present-day Vanasadam (Old Harbour) now lies at ca. 1 km distance from the Great
Coast Gate. Relying upon historical maps and written sources, the area between the Great
Coast Gate and the harbour was very densely populated. Here lived fishermen and various
workers required for the functioning of the harbour, and here a number of inns operated
(von zur Mihlen 1998, 99, 106, 112, 131). The settlement, presumably mainly the part of
it which was located up on the klint, was called Kéismée (‘Rope hill’, Germ. Reeperbahn)
after the rope-spinning workshops that functioned here. In connection with the building
of the fortifications a large part of the earlier cultural layer has been covered by ramparts
or destroyed by digging the moats. In spite of that the earlier archaeological investigations
have established the presence of a medieval and early post-medieval cultural layer
north (Pohja Ave. 31, monitoring by V. Kadakas and G. Toos in 2005) as well as east

! Investigations were carried out in front of the Skane bastion in June 2010 — 7 test pits, in front of the Small
Coast Gate bastion in July—August 2010 — 7 test pits and in front of the Great Coast Gate bastion in
October 2010 — 1 pit. Fieldwork was directed by Ragnar Nurk, consulted by the archaeologists Villu
Kadakas and Guido Toos.
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Fig. 1.

Jn 1.

excavations 2010 / 2010 kaevandid — investigated plots / uuritud kinnistud

documented 17th—18th ¢ walls / town fortifications of the beginning of 19th c /
dokumenteeritud 17.—18. saj miitirid linnakindlustused 19. saj alguses

Archaeological investigations of the northern side of Tallinn rampanrt fortifications. Situation plan and pre-
liminary reconstruction. 1 — test pits with the intact natural surface level and cultural layer on it, 2 — test
pit for searching the walls of circular building depicted on some maps, 3 — finding places of counterscarp
wall, 4 — test pits with the possible level of the covered way, 5 — trench with the walls of the Small Coast
Gate rampart gate, 6 — test pit with the scarp wall of the tenaille in front of the Small Coast Gate.
Arheoloogilised uuringud Tallinna bastionaalvéondi pohjaosas. Asendiplaan ja esialgne rekonstruktsioon.
1 - Surfid puutumatu loodusliku maapinna ja kultuurkihiga selle peal, 2 — Surf kaartidel ndidatud iimmar-
guse pohiplaaniga ehitise miitiride otsimiseks, 3 — kontreskarpmiitiri leiukohad, 4 — Surfid oletatava varja-
tud tee tasapinnaga, 5 — transee Viikese Rannavirava vallivirava miiiiridega, 6 — Surf Viikese Rannavd-
rava esise tenaili eskarpmiiiiriga.

Drawing / Joonis: Ragnar Nurk

128



INVESTIG ATIONS OF THE NORTHERN PART OF THE RAMPART FORTI FICATIONS OF TALLINN

Fig. 2. The northern side of Tallinn rampart fortibcations from the 1825 map. A B St OlafOs church, B B medieval
Horsemill, C B barbican of the Great Coast Gate with the Fat Margaret artillery tower, D B rampart gate

of the Small Coast Gate, E b guard houses, F B gun powder magazines, G b tenaille in front of the Small

Coast Gate, H b covered way, | B glacis, J B caponiers.

Tallinna bastionaalvsSndi p>hjaosa 1825. a plaanil. A B Oleviste kirik, B B keskaegne Hobuveski,

C b SuureRannavSrava eesvSrav koos Paksu Margareeta suurtYkitorniga, D B VSike RannavSrav,

E b vahimajad, F D pYssirohuaidad, G b VSikeseRannavSrava esine tenail, H D varjatud tee, | D glassii-
vall, J B kaponiirid.

Drawing / Joonis: Tprus 1965, tahvel XII.

Jn 2.

OHUH $YH LQ 000 7RRV Rl WKH UDPSDUW
SDSHU 7KH UHFHQW LQYHVWLJIJDWLRQV LQ WKH VRXWKHWM
DO 2 IXWHW DWKLY YROXPH KDYH UHYHDOHG WKDW

PD\ EH ZHOO SUHVHUYHG HYHQ DW WKH RXWZRUN DUHD
FRYHUHG ZD\ DQG JODFLV
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SKOONE BASTION MOAT /| VALLIKRAAV EXCAVATION /

KAEVAND _
surface level in front of W-part of bastion/ —
maapind bastioni lddneosa ees _

surface level /| maapind

|
m filling of a moat / vallikraavi tdide

Fig. 3. Section of the moat in front of the northern side of the Skdne bastion. 1 — scarp wall, 2 — counterscarp wall.
Jn 3.  Vallikraavi loige Skoone bastioni pohjakiiljelt. 1 — eskarpmiitir, 2 — kontreskarpmiidir.
Drawing / Joonis: Ragnar Nurk

7KH PRVW H[KDXVWLYH VWXGLHV Rl WKH DUFKLWHFWXUH DQ
WLAFDWLRQ JRQH Rl 7DOOLQQ EHORQJ WR WKH KLVWRULDQ 5X
2 DQG DUFKLWHFW 5HLQ =REHO VHH HJ =REHO 2

NQRZOHGJH WKH AUVW UDPSDUW FRQVLVWLQJ RI ORQJ VWUDL
VWRQH EDVWLRQV ZDV EXLOW RQ WKH QRUWK ZHVWHUQ DQG

1XQ-V *DWH WR WKH *UHDW &RDVW *DWH DOUHDG\ DW WKH HQG
2QH Rl WKHVH HDUO\ EDVWLRQV FDOOHG/RHZH QLERRQKRE BURBDH  /
DEO\ UHPDLQHG XQGHU WKH HDUWKZRUN RI WKH ODWHU 6NnQH
WKH QRUWK HDVWHUQ FRUQHU RI WRZQ IRUWLAFDWLRQV LQ IU
WKH AUVW SURYLVLRQDO UDPSDUW IRUWLAFDWLRQ ZDV EXLOW
7KH HDVWHUQ VHDVLGH IURQW Rl WKH UDPSDUW IRUWLAFDWLF
&RDVW *DWH EDVWLRQV ZDV FRQVWUXFWHG LQ WKH (VERRRY
ORFDO J\PQDVLXP-V PDWKHPDWLFV SURIHVVRU DQG WKH WRZC
+LPVHOLXV $FFRUGLQJ WR WKH QHZ JHQHUDO SURMHFW RI Wk
IDPRXV 6ZHGLVK PLOLWDU\ DUFKLWHFW (ULN 'DKOEHUJK DQG L
WKH 6ZHGLVK NLQJ &KDUOHV ;, LQ 7DOOLQQ KDG WR EH H(
EDVWLRQV 6NnQH EDVWLRQ ZDV WKH ELJJHVW RQH RI WKH WKUI
SOHWHG EHIRUH DV D UHVXOW RI WKH *UHDW 1RUWKHUQ :DU
KDQGV RI 5XVVLDQV 7KH\ FRQFHQWUDWHG WKHLU DWWHQWLRQ
WKH SRVVLEOH FRXQWHU DWWDFNV RI WKH 6ZHGHV 'XULQJ Wt
FRQQHFWHG ZLWK WKH WRZQ IRUWLAFDWLRQV ZHUH PDLQO\ Ut
SDLU RI WKH H[LVWLQJ GHIHQFH V\VWHP 6LQFH WKH VHFRQG
IRUPHU IRUWLAFDWLRQ DUHD KDV EHHQ PRVWO\ XVHG DV D JUHF

THE SKeNE B ASTION
6NNQH EDVWLRBEGKROQHODKLFK KDV JRW LWV QDPH IURP WKH VRXWI
6ZHGHQ ZDV EXLOW LQ 2 7KH EDVWLRQ FRYHULQJ DQ DU
RQ ERWK VLGHVY DQG D FDYDOOLHU RQ WKH FHQWUDO SDUW R
VXUURXQGLQJ ODQGVFDSH 7KH GHIHQGDEOH SHULPHWHU RI V
DQG LQVLGH WKH ORZHU SDUW RI D P KLJK VFDUS ZDOO Wk
SDUW RI WKH EDVWLRQ WKH JXQSRZGHU PDJD]LQH ZDV VLWXDYV
URDG WKURXJK WKH UHDU SDUW RI WKH EDVWLRQ LQ D SDuU
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a southern part of the bastion was cut off
from the main construction. Above ground
only the northern and north-eastern part of
the scarp wall can be seen, whilst the west-
ern side is hidden by the fill of the moat.
Throughout many years a surpris-
ing amount of wall fragments connected
with rampart fortifications have been re-
corded as a result of arhaeological super-
vision over the digging of communica-
tion trenches in the neighbourhood of the
Skéne bastion. These fragments occurred
mainly in two areas: between the medi-
eval town wall and the Rannaméie road,
and in the area of the moat. Still, no in-
vestigations have been carried out, neither
on the bastion itself nor in its casemates,
with the exception of the disclosing of the
foundation of the scarp wall in one place
in 2005 (Sokolovski & Jaanits 2006). The
investigations of 2010 took place in front
of the bastion, mainly on the present-day
football field, which is located in a depres-
sion lower than the surroundings (Fig. 1).
In the trial pits dug in the western
and central parts of the studied area during
the preliminary investigations intact natu-
ral sand, dug lower than the original lev-
el, came to light already near the surface.
Thanks to the general decline of the ground
towards the north-eastern direction, the
trial pits in this corner of the site revealed
the undisturbed top horizon of the natural
soill as well as some cultural layer upon
it (Figs 1: 1; 5). Large granite stones pro-
truded from the layers of natural sand and
gravel, like on former seashore. A 10-15 cm
thick humus-rich layer, probably from the
period before building the Skane bastion’s
outwork, rested upon the natural soil, but
its excavation did not produce better dat-
able finds. Towards north-east, beyond the
borders of the investigated site, in front of
the klint, the preserved cultural layer is
evidently thicker. In the pit dug in 2005 on

l&\ Y\

Fig. 4. Bird’s-eye view on the northern part of the
fortifications of Tallinn in 1683, before the
building of Skdne bastion. Copy of a model
made by the order of Erik Dahlbergh, located
in the Kiek in de Kok tower (TLM).

Tallinna péhjapoolsed kindlustused linnu-
lennult 1683. aastal, enne Skoone bastioni
ehitamist. Erik Dahlberghi korraldusel
valmistatud maketi koopia Kiek in de Koki
tornis (TLM).

Photo / Foto: Ragnar Nurk

Jn 4.

Fig. 5. Test pit in front of the Skdne bastion on the
outer side of the moat, in the north-eastern
corner of the investigated plot. Former sea-
shore with granite stones, in profile upon it
a thin black cultural layer and the layer of
clayish ‘bricks’ which formed the surface of
the covered way.

Surf Skoone bastioni esisel alal vallikraavi
valiskaldal, uuritud kinnistu kirdenurgas.
Endine suurte raudkividega mererand, selle
peal profiilis 6huke must kultuurkiht ja var-
jatud tee pinna moodustanud “savipdtside”
kiht.

Photo / Foto: Ragnar Nurk

Jn 5.
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Fig. 6. Present-day football field north of the Skane
bastion, with counterscarp wall in front and
scarp wall in the rear.

Jn 6. Skoone bastioni pohjakiilje esine jalgpalli-
vdljak, kontreskarpmiiiiriga ees ja eskarp-
mitiriga taga.

Photo / Foto: Ragnar Nurk

Fig. 7. The cornice stones of the counterscarp wall
from the test pit dug in front of the Great
Coast Gate bastion.

Jn 7. Kontreskarpmiiiiri karniisikivid Suure
Rannavdrava bastioni eest.

Photo / Foto: Ragnar Nurk

the site Pohja Ave. 31 the layer containing
finds of the 16th—18th centuries was over
1 m thick and the excavation did not reach
the bottom.

According to the written sources some-
where in front of the Great Coast Gate also
two remarkable institutions were situated
in the 15th—16th century: the St Gertrud’s
chapel and the hospital called ‘pock-house’
(Germ. Pockenhaus). In 1691, while dig-
ging a moat in front of the right flank of the
Skéne bastion, walls of some old circular
building with a diameter of ca. 25 m were
discovered, partly supported by buttresses
on the outside. According to the explana-
tory text on one of the maps depicting these
walls it was supposed to be the foundation
of St Gertrud’s chapel (Vende 1994). Be-
cause of the circular shape it is also possible
that it was actually a defensive tower, e.g.
a port tower mentioned in written sources
(historian Robert Treufeldt, pers. comm.).
From the other kind of circular buildings
we could also mention the Horsemill pre-
served in the north-western corner of the
lower town. The excavation (Fig. 1: 2) re-
vealed that in this part of the moat, in front
of the northern side of the Skane bastion
half a meter thick moraine layer, contain-
ing quite large sandstone sarsens was pre-
served upon the hard sandstone bedrock.
However, no traces of the foundations
discovered in 1691 could be found in the
trench any more. Most likely these were
demolished already in the following year
in connection with widening the moat. A
small possibility still remains to find them

in the future, if they were built on hard sandstone bedrock and are situated not exactly
where they should be according to the old maps.

Although the bastion was mostly completed by 1704, the counterscarp wall was
built by the Russians only in the 1790s—1800s. It was probably one of the last greater
construction activities undertaken in the zone of rampart fortifications of Tallinn. The
partial preservation of the counterscarp wall beneath the present-day football field was
known already from earlier recordings (Tamm 1974, 8-9, figs p. 1, 9; Pantelejev 1988,
5, figs p. 1, 3), but its exact location had to be specified. The investigations proved that
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it runs straight in the east — west direc-
tion through the investigated area (Fig. 1).
Under most of the football field the wall
was preserved only to the height of 2 m im-
mediately beneath the sod layer (Fig. 6).
In the higher western edge of the football
field the counterscarp wall was preserved
even in its full height (see Fig. 3), as prob-
ably also in front of the western side of the
bastion. The wall had been built upon the
sandstone plateau, the surface of which is
at about the same level at both ends of the
investigated site. On the 0.5 m high foun-
dation built on hard sandstone stood a
3.5 m high and 1.3—2 m thick wall. The top
surface of the cornice stone, which moat-
side edge was unfortunately broken, was . -
covered with a thin layer of clay, used as  Fig. 8. Excavation with the southern corner of the

isolation. Behind the wall the earlier bank tenaille scarp wall in front of the Small Coast

of the moat was also recognizable as a Gate rampart gate. The building beside the
g excavation is a reconstruction of the Small

level of loose limestone slabs together with Coast Gate bastion from 1980s.
the relatively humus-rich layer on it. In- Jn8. Kaevand Viikese Rannavirava esise tenaili

side the moat, on the sandstone there was eskarpmitiiri lounanurgaga. Korvalolev,
1980. aastate alguses ehitatud hoone imitee-

a mixed clayish layer and on it a humus- rib ajaloolist Viikese Rannavérava bastioni.
rich layer, which had accumulated while  Photo / Foto: Ragnar Nurk

the moat was still open. Test pits proved

also that the supporting wall of the inner side of the glacis has been quite surely demol-
ished in front of the northern side of the bastion.

THE GREAT COAST GATE BASTION
The main part of the earthwork of the Great Coast Gate bastion, located at the north-
eastern corner of the lower town, has survived and is used as a park, located beside the
artillery tower of Fat Margaret. But the tip of the bastion is by now under a lively cross-
ing, and no sections of the scarp wall can be seen on the ground either. Possible frag-
ments of the scarp wall of the bastion were recorded in 1988 in connection with laying
electric cables (Pantelejev 1988, 4-5, figs p. 2-3). In 2010 a test pit was dug in a patch of
greenery on the crossing, to ascertain the location of the counterscarp wall in the place
where it extended furthest towards north-east, curving around the tip of the bastion.

In our excavation the counterscarp wall was preserved in almost full height. On
the upper surface of the wall, 1.45 m thick at the top, a surprising discovery of a vertical
joint juncture, probably marking the border of two building stages came to light.
It made an impression that a new lining wall had been later built in front of the moat
side of the original wall. The original wall may have been built already simultane-
ously with the Great Coast Gate bastion in the 1640s. The later, moat side of the wall
resembled the one in front of the Skane bastion, dating most likely from the middle or
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the second half of the 18th century. On the wall the cornice stones were missing, but
several of these were found loose in the fill soil (Fig. 7). The edge of these cornice stones
was with a rectangular cross-section, with rounded corners.

Behind the counterscarp wall a 2 m wide cut had been dug through an earlier thick
fill layer during the construction of the wall; our excavation did not reach the intact natu-
ral layers. The upper part of the soil brought to fill the cut consisted of a peculiar porous
clayey matter, the surface of which probably formed the plane of the covered way, slightly
sloping towards the moat. Here the compound was crumbly, but in the pits dug into the
outer bank of the moat in front of the Skane bastion rectangular ‘bricks’ cut from this ma-
terial had been placed side by side (Fig. 4). Considering the thickness of the fill layer upon
the presumable level of the covered way it seems likely that in front of the Great Coast
Gate bastion the glacis and walls of two diamond-shaped caponiers are also preserved.?

THE SMALL COAST GATE BASTION
Nothing visible has survived of the historic Small Coast Gate bastion, but while building
the big complex of warerooms and workshops at the beginning of the 1980s it was given an
appearance imitating a bastion. The outer wall of the building was erected almost exactly
on the place of the scarp wall (Fig. 6), but considerably higher than the original one had
stood. The test pits of 2010 were dug in the area in front of the northern and north-eastern
side of the building, which is divided between a parking lot and a public garden. Even
before, in April 2010, in connection with installing a gas line, we also came across founda-
tion fragments, presumably belonging to the rampart gate of the Small Coast Gate, at the
corner of the Uus street and the Vaike Rannavérava street (Fig. 1: 5; Nurk et al. 2011a).

The eastern part of the rampart fortifications’ zone was reconstructed at the begin-
ning of the 1750s by Russians (Zobel 1977, 20, note 15). The most important improvements
were three tenailles built in front of the curtain walls between the bastions. To be more
accurate, these were flexuous double tenailles, consisting of a triangular central part and
two wings extending towards the shoulder angles (i.e. the intersection of face and flank)
of the neighbouring bastions. A similar double tenaille was exhaustively investigated in
2008-2009 in connection with the building of an underground parking-lot in Vabaduse
Square (Kadakas et al. 2010, 54-55, fig. 2). The tenailles on the eastern side of the town
were surrounded by the moat on all sides, they did not touch the curtain wall and bastions.

In one of the excavations the southern corner of the tenaille which was situated
in front of the rampart gate of the Small Coast Gate was documented (Figs 1: 6; 8).
It appeared that the slightly salient foundation, 70 cm high, of the tenaille’s scarp wall
had been built on a timber raft. The wall itself, preserved to the height of 3.3 m had an
inclined outer side, so that its thickness remained between 1.45-2 m. The foundation
had been built on a nearly 2 m higher level and the wall itself was at least 1 m higher
than Zobel (1977, 20-21) had presumed on the basis of the results of the analysis of
historical drawings of Russian military engineers.

In connection with the building of the tenailles the moat in front of them had also
been widened. The main aim of the investigations was to specify the location of the latest

2 These caponiers appear still on the fortification plan of 1858 when most of the fortifications were handed
over to the town authorities (Zobel 1980, fig. 334).
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counterscarp wall, which, according to the maps, should have run straight in this section
just as in front of the Skane bastion. Unfortunately, of the two test pits only the southern
one (see Fig. 1) gave a result, and even there only an about 1 m high bottom part of the wall
was preserved. The scarp wall of the tenaille and the countescarp wall were built approxi-
mately on the same absolute altitude, half a metre higher than the present-day sea level.

CONCLUSION

As a result of the investigations carried out in 2010 in the northern part of the earthen
rampart fortifications zone of Tallinn new information was obtained mainly about the
moat in front of the rampart zone and the outwork. The counterscarp wall was recorded
at five points altogether. The architecture of the wall and its high-grade accomplishment
resemble the counterscarp wall of the same construction stage, the second half of the 18th
century, recorded previously on the southern side of the town. It was discovered that prob-
ably in front of the Great Coast Gate bastion only a thickening was built to the earlier
counterscarp wall. At the Skane bastion it appeared that before the building of the wall the
outer bank of the moat was, for a long time, just a slope, which was indicated by a humus-
rich layer containing loose slanting limestone slabs. In front of both the Skéne bastion and
the Great Coast Gate bastion the plane of the covered way running along the outer bank
of the moat consisted of a peculiar porous clayey material — crumbly compound or a layer
of ‘bricks’ cut from the same material. In the outwork area a cultural layer from the period
prior to the building of the fortifications is also sporadically preserved, but probably better
on the coastal plain than on the sandstone klint. From the other side it could be more dif-
ficult to reach the cultural layer in front of the klint due to the thicker later filling layers.
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ARHEOLOOGILISED UURINGUD TALLINNA

BASTIONIVOONDI POHJAPOOLSES OSAS
Ragnar Nurk, Villu Kadakas ja Guido Toos

D MXXQLV2DXJXVWLV MD RNWRREUHFLYRVPXVLGXTDODQQLNXPDGDOLNXC
OLQQD .XOWXXULYIITUWXVWH $PHWNHWHGDIPQD M XODERVWILRQLGH HVLVH!
NXG DUKHRORRJLOLVHG HHO XX U INDIFKWE X TD SN QD BWHIVKICR. VW H WILGHWH
QDDOY||QGL S}KMDRVDV 6NRRQH 68XUHGDQODYDUDPYDGL XXVL DQGPHLG
MD 9ILNHVH 5DQQDYIUDYD EDVW L RXLY WXVWHD H \PIDH DWDYHOOLNUDDYLVW |
HVPDMRRQHV NXQDJLVH YDOOLNBDDWL NRKBOH NDHYDWUDYD YDOOLYIL
NRNNX &4XUA MQ (HOXXULQJXGDROLGHVHMRWS B QUQO}XQDQXUN MQ
QDYDOLWVXVH NDYDJD UDMDGD «P WU D/MDIXIV®GIL @/ B LIOMDP«+U ROL UDMDW>
RVD XXV OLLNOXVPDJLVWUDDO MID®N®SBUNHIY D OHD NXK@QID M VT HQ X G P N
YDOOLNUDDYL NDNV PDD DOXVW DRQVR SNORUNRIDDDVG LBIHB@DPHWAL 5HLQ =REHO
HHVPIUJLNV ROL WISVXVWDGD NUDDP.L DMYVBRRODDWW WRRIYLVWH S}KMDO F
WDQXG HVNDUSPe«+UL MD YIOLVNDONDWYSP NN G RE XNROWUHNULWL NRNNX Yl

NDUSP++UL SDLNQHPLVW MQ QM@J VHOMWDGD -YURMM KLWHNWXXU MD |
NXL KIVWL QHHG RQ VILOLQXG WHRVWXV VDUQDQHYDG OLQQD O}XQDN
8XULWDYD DOD DOJVHV UHOMHHAVYMQBKLILXQQDVYSNWW SIULQHYD v

PLVW MD NLQGOXVWXVWH UDMDP LN RQIMQGLWNW R &P WDLLIDY DA XYUH 5DQQDYIU
NOLQW PLV NXOJHV 3DNVX 0DUJDHHNWRDXWXXO W NLNRRUDULNW DUSP+-+U ROL
XPEHV ORRGH VXXQDV $ODWHV 2 VDADMHR/QSXXNXVSW.LUGXWL VDPDO DM
5DQQDYIUDYDVW NLUGHV SDLNQHPXGH7POOLQRD/'VOGDNWUDDYL SRROVHVVE
2Q WHDGD HW VDGDPDVVH YLLYD GMWMHPPGXWPROHINHENRRQH EDVWLRQL N
YDUDXXVDMDO WLKHGDOW DVXVWBDWXGLMUDDNYY. RRQOLYEPBG®NY ROL HQQF
HW 6XXUH 5DQQDYIUDYD HVLVHO SOPODSDHNDISYD® KLIOYW Q}OY PLGD QILV
NHVNDMDO *HUWUXGL NDEHO MD NPAJ HIR B WDNWRRY LWPHOWMHWXGHLGXYDWH OD
UDYLDVXWXV DDVWDO 6NRRQHNEBV®WHRRL HMLGNRPO@WINXL ND 6XXUH 5
NUDDYL NDHYDPLVHO OHLWXG M LE3DW UR QL WRIYORAGX \B\WWDD IDADOLNUDDY
QILGDWXG *PPDUJXVH S}KLSODDQLUHDQNIGLWDVYW DRDXSHWHH WDVDQGL RPDSI
WXG *HUWUXGL NDEHOLNV Y}L NDVWYHWRPQVNVY Y. XQDDWPHYWHPDWHUMDOL\
HKLWLVH P++ULGH ROHPDVROX NRWQVGHIRONLKLL \BHDWY BWRIRQEGH M Q % D
EDVWLRQL S}KMDN+<OMH HWWH N DNHYIHWKI® LPXYAVRV D PIRR GHVWDQXG JOD)
OHLWXG VLLV WXQGXE W}HQIROLWXEGD WHIW GRRG\O-DAPXNYDWHVW WRHWDC
VHRVHV YDOOLNUDDYL ODLHQGDPAMHIIR OGNRR@H KEDVYX R BNRRQH EDVWL
S}KMDN+OMHO YDOOLNUDDYL YIOL\WKRGGBXOM NG QOIUL VA ® G EIDVOVLRQLGH HH)
NLYLSODWRRO RQ HHVOLQQD SHUYRRWGIK MK W XOXLQXICK V) IV DX XW LY DUMDW X G
YDOGDYDOW KIYLQXG Y D DLQXO\W XGONDE RGH Q WOGHL B-X GLEBO D
NLUGHQXUJDV MQ 7}JHQIROLVHOW RQ NXOWXXUNLKW
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