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ǅAĘǅEƋڑBƥIĘƙڑƙŀڑEīDƥžE

HEƀłƍE ʇ̓ ˧˗Ʉ ˧ɥ E̥ͣ˧̛ɄԾ̓ ʳɄǹȳʇ˗ɪ ːǹ˗ͣɥǹȧ͔̥ͣɄ̥̓ ˧ɥ ΄ǹʳ΄Ʉ̓ ɥ˧̥ ʇ˗ȳ͔̥ͣ̓ʇǹʳ
ǹ̛̛ʳʇȧǹ͔ʇ˧˗̓Ր F˧̥ ǹʳː˧͔̓ өӮӨ ΖɄǹ̥̓ ΈɄ ɴǹ΄Ʉ ȳɄ΄Ʉʳ˧̛ɄȳՏ ̛̥˧ȳͣȧɄȳ ǹ˗ȳ ̓˧ʳȳ
΄ǹʳ΄Ʉ̓ ɥ˧̥ ḁ̇Ζ˧ɪɄ˗ʇȧ ͔Ʉȧɴ˗˧ʳ˧ɪΖ ǹ˗ȳ ̛̥Ʉ̥̓̓ͣɄ ΄Ʉ̓̓Ʉʳ ȧ˧˗͔̥̓ͣȧ͔ʇ˧˗ ǹ˗ȳ ̓Ʉ͔
͔̓ǹ˗ȳǹ̥ȳ̓ ɥ˧̥ ͔ɴɄ ̓ǹɥɄ ɴǹ˗ȳʳʇ˗ɪ ˧ɥ ͔Ʉȧɴ˗ʇȧǹʳ ɪǹ̓Ʉ̓Տ ΄ǹ̛˧̥ͣ̓ ǹ˗ȳ ʳʇ̡ͣʇȳ̓Ր 
Ǌʇ͔ɴ ǹ ̛̥˧ȳͣȧ͔ʇ˧˗ ΄˧ʳͣːɄ ˧ɥ ː˧̥Ʉ ͔ɴǹ˗ ӮӮӨՏӨӨӨ ΄ǹʳ΄Ʉ̓ ̛Ʉ̥ ΖɄǹ̥Տ ΈɄ ǹ̥Ʉ 
˧˗Ʉ ˧ɥ ͔ɴɄ ː˧͔̓ ɄΑ̛Ʉ̥ʇɄ˗ȧɄȳ ̛̛̓ͣʳʇɄ̥̓ ʇ˗ ˧̥ͣ ̓Ʉȧ͔˧̥Ր ł̥ͣ ̛̥˧ȳͣȧ͔̓ ǹ̥Ʉ ʇ˗
̓ͣȧȧɄ̓̓ɥͣʳ ͣ̓Ʉ ͔ɴ̥˧ͣɪɴ˧͔ͣ ͔ɴɄ Έ˧̥ʳȳՐ

ł̥ͣ ̛ǹ̥͔˗Ʉ̥̓ ʇ˗ ʇ˗ȳ͔̥ͣ̓Ζ ǹ˗ȳ Ƞͣ̓ʇ˗Ʉ̓̓ ɄΑ̛Ʉȧ͔ ͣ̓ ͔˧ ̛̛̓ͣʳΖ ̥ɄʳʇǹȠʳɄ ΄ǹʳ΄Ʉ̓Տ
Έɴʇȧɴ ːɄɄ͔ ͔ɴɄ ɴʇɪɴ ȳɄːǹ˗ȳ̓ ˧ɥ ͔ɴɄ ɥ͔̥ͣͣɄՐ ƛɴɄΖ ǹʳ̓˧ ɄΑ̛Ʉȧ͔ ǹ ̓˧ͣ˗ȳ
ȧ˧ː̛ǹ˗Ζ ǹ˗ȳ ȧ˧˗͔ʇ˗ͣ˧ͣ̓ ̛̥˧ȳͣȧ͔ ȳɄ΄Ʉʳ˧̛ːɄ˗͔ ɥ̥˧ː ͔ɴɄʇ̥ Ƞͣ̓ʇ˗Ʉ̓̓ ̛ǹ̥͔˗Ʉ̥̓Ր
ƛɴɄ̓Ʉ ΄ǹʳͣɄ̓ ɥ˧̥ː ͔ɴɄ ɥ˧ͣ˗ȳǹ͔ʇ˧˗ ˧ɥ ͔ɴɄ HEƀłƍE ȧ˧ː̛ǹ˗Ζ ̛ɴʇʳ˧̓˧̛ɴΖՐ

ƛɴɄ ȧ˧ː̛ǹ˗Ζ ɴɄǹȳ̡ͣǹ̥͔Ʉ̥̓ ʇ˗ Bǹȳ łʳȳɄ̓ʳ˧Ʉ
ԭ ̛̥˧ɪ̥Ʉ̓̓ʇ΄Ʉ ͔ɴʇ˗ʫʇ˗ɪ ˧˗ өөՏӨӨӨ ̡̓ͣǹ̥Ʉ
ːɄ͔̥Ʉ̓Ր

I˗ ̥Ʉɪͣʳǹ̥ Έ˧̥ʫ̓ɴ˧̛̓Տ ΈɄ ͔̥ǹʇ˗ ˧̥ͣ ȧ͔ͣ̓˧ːɄ̥̓ ǹ˗ȳ
ȧ˧ːːͣ˗ʇȧǹ͔Ʉ ˧̥ͣ ͔ɴɄ˧̥Ʉ͔ʇȧǹʳ ǹ˗ȳ ̛̥ǹȧ͔ʇȧǹʳ ʫ˗˧ΈʳɄȳɪɄՐ

ŶEžFECƙڑŶžŀDƥCƙƋڑFŀžڑƙHEڑHIGHEƋƙڑžEŽƥIžEģEīƙƋ

Phone: +49 4531 509-04



Ǌʇ͔ɴ ǹ ˗Ʉ͔Έ˧̥ʫ ˧ɥ ǹ͔ͣɴ˧̥ʇ̓Ʉȳ ̓Ʉ̥΄ʇȧɄ ̛ǹ̥͔˗Ʉ̥̓Տ
ΈɄ ͣ˗ȳɄ̥͔ǹʫɄ ːǹʇ˗͔Ʉ˗ǹ˗ȧɄ ǹ˗ȳ ̥Ʉ̛ǹʇ̥ Έ˧̥ʫ ˧˗
HEƀłƍE ̛̥˧ȳͣȧ͔̓Ր

HEƀłƍE ̛̛̓ͣʳʇɄ̓ ͔˧ ː˧̥Ʉ ͔ɴǹ˗ ӲӨ ȧ˧ͣ˗͔̥ʇɄ̓ ǹ˗ȳ ɴǹ̓
̓ͣȠ̓ʇȳʇǹ̥ʇɄ̓ ǹ˗ȳ ǹɪɄ˗ȧʇɄ̓ ɄՐɪՐ ʇ˗ A͔̥ͣ̓ǹʳʇǹՏ Cɴʇ˗ǹՏ ͔ɴɄ
Ƨ˗ʇ͔Ʉȳ Đʇ˗ɪȳ˧ːՏ I˗ȳʇǹ ǹ˗ȳ ƍ̛ǹʇ˗Ր
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IīDƥƋƙžIAĘڑAŶŶĘICAƙIŀīƋ

Ƨʳ͔ʇːǹ͔Ʉ ̓ǹɥɄ͔Ζ ʇ̓ ͔ɴɄ ǹʇː ˧ɥ ˧̥ͣ ȳɄ΄Ʉʳ˧̛ːɄ˗͔ ǹ˗ȳ ̛̥˧ԫ
ȳͣȧ͔ʇ˧˗Ր ƛɴʇ̓ ʇ̓ Ʉ̛̓ɄȧʇǹʳʳΖ ΈɴɄ˗ ͔ɴɄ ̓ǹɥɄ͔Ζ ˧ɥ ̛Ʉ˧̛ʳɄ ʇ̓
ǹ͔ ͔̓ǹʫɄՐ 

BɄȧǹͣ̓Ʉ ˧ɥ ͔ɴʇ̓Տ ΈɄ ͔Ʉ͔̓ ͔ɴɄ ̥ɄʳʇǹȠʇʳʇ͔Ζ ˧ɥ ˧̥ͣ ̛̥˧ȳͣȧ͔̓ ʇ˗
Ʉ̛̓ɄȧʇǹʳʳΖ ɄΑ͔̥ɄːɄ ̓ʇ͔ͣǹ͔ʇ˧˗̓Ր ƛɴʇ̓ ʇ̓ ͔ɴɄ ̥Ʉǹ̓˧˗ ͔ɴǹ͔ ͔ɴɄ
HEƀłƍE ƛΖ̛Ʉ ӨӰӪөӳ ɥ̥ɄɄ ȳʇ̓ȧɴǹ̥ɪɄ ̓ǹɥɄ͔Ζ ΄ǹʳ΄Ʉ ʇ̓ 
ͣ̓Ʉȳ ʇ˗ ːǹ˗Ζ ɴʇɪɴ ̛̓ɄɄȳ ͔̥ǹʇ˗̓Ր I͔ ̓Ʉḁ̇ͣɄ̓ ͔ɴɄ ̛̥Ʉ̥̓̓ͣɄ
ȠɄ͔ΈɄɄ˗ ͔ɴɄ ȧ˧ː̛̥Ʉ̓̓˧̥ ǹ˗ȳ ͔ɴɄ ̛̥Ʉ̥̓̓ͣɄ ̥Ʉ̓Ʉ̥΄˧ʇ̥
ǹɪǹʇ˗͔̓ ʇː̛Ʉ̥ːʇ̓̓ʇȠʳɄ ɄΑȧɄ̓̓ ʇ˗ ͔ɴɄ Ƞ̥ǹʫʇ˗ɪ ̓Ζ͔̓ɄːՐ

CŀģŶžEƋƋEDڑAIž

FʇΑɄȳ ˧̥ ː˧ȠʇʳɄ ȧ˧ː̛̥Ʉ̓̓Ʉȳ ǹʇ̥ ̛̛̓ͣʳʇɄ̓ ǹ̥Ʉ ̛̥˧΄ʇȳɄȳ ȠΖ
ȧ˧ː̛̥Ʉ̓̓˧̥̓Ր HEƀłƍE ̓ǹɥɄ͔Ζ ΄ǹʳ΄Ʉ̓ ̓Ʉḁ̇ͣɄ ̓Ζ͔̓Ʉː̓ ̛ͣ ͔˧
ӮӨӨ Ƞǹ̥ ǹ˗ȳ ˧ɥɥɄ̥ ˧̥ͣ ȧ͔ͣ̓˧ːɄ̥̓ ǹ ̓˧ʳ͔ͣʇ˧˗ ɥ˧̥ ǹ ΈʇȳɄ ΄ǹ̥ʇɄԫ
͔Ζ ˧ɥ ǹ̛̛ʳʇȧǹ͔ʇ˧˗̓Ր

Ա C˧ː̛̥Ʉ̓̓˧̥̓
ԱI˗ȳ͔̥ͣ̓ʇǹʳ ̛ʳǹ˗͔̓
Աĥͣ˗ʇȧʇ̛ǹʳ ΄ɄɴʇȧʳɄ̓
ԱB̥ǹʫɄ ̓Ζ͔̓Ʉː̓

ŽƥAĘIƙǕڑIƋڑƙHEڑBAƋIƋڑFŀžڑžEĘIABIĘIƙǕ

Phone: +49 4531 509-06



ĘIŽƥIDƋ

ƍɄǹΈǹ͔Ʉ̥ ȳɄ̓ǹʳʇ˗ǹ͔ʇ˧˗ ̛ʳǹ˗͔̓ ǹ̥Ʉ ͣ̓ɄȳՏ ǹː˧˗ɪ ˧͔ɴɄ̥
̛ʳǹȧɄ̓Տ ˧˗ ḁ̇ͣʇ̓Ʉ ̓ɴʇ̛̓Տ ͔˧ ̛̥˧ȳͣȧɄ ȳ̥ʇ˗ʫʇ˗ɪ ǹ˗ȳ ˧̛Ʉ̥ǹ͔ʇ˗ɪ
Έǹ͔Ʉ̥Ր HEƀłƍE ̓ǹɥɄ͔Ζ ΄ǹʳ΄Ʉ̓ ǹ̥Ʉ ̛̥˧ȳͣȧɄȳ ʇ˗ ̓ɄǹΈǹ͔Ʉ̥ԫ
̥Ʉ̓ʇ͔̓ǹ˗͔ Ƞ̥˧˗ΩɄ ǹ˗ȳ ȧǹ˗ ͔ɴɄ̥Ʉɥ˧̥Ʉ ȠɄ ͣ̓Ʉȳ ɥ˧̥ ǹ ΈʇȳɄ
΄ǹ̥ʇɄ͔Ζ ˧ɥ ǹ̛̛ʳʇȧǹ͔ʇ˧˗̓Ր 

ԱǊǹ͔̓Ʉ Έǹ͔Ʉ̥ ͔̥Ʉǹ͔ːɄ˗͔
ԱƍɄǹΈǹ͔Ʉ̥ ȳɄ̓ǹʳʇ˗ǹ͔ʇ˧˗ ̛ʳǹ˗͔̓
ԱFʇ̥Ʉ ɄΑ͔ʇ˗ɪͣʇ̓ɴɄ̥ ̓Ζ͔̓Ʉː̓

ƋƙEAģ

Ěʇ̡ͣʇȳ̓ ȧǹ˗ ȠɄ ̓Ʉ̛ǹ̥ǹ͔Ʉȳ ȠΖ ͔ɴɄ ͣ̓Ʉ ˧ɥ ɴɄǹ͔ ʇ˗ ȳʇ͔̓ʇʳʳǹ͔ʇ˧˗
̛̥˧ȧɄ̓̓Ʉ̓Ր A˗ ʇː̛˧̥͔ǹ˗͔ ḁ̇ʇ͔Ʉ̥ʇ˧˗ ʇ̓ ͔ɴɄ ̥̓ͣɥǹȧɄ ɥʇ˗ʇ̓ɴ ˧ɥ ͔ɴɄ
ːǹ͔Ʉ̥ʇǹʳ̓ Έɴʇȧɴ ǹ̥Ʉ ͣ̓ɄȳՐ DɄ̛Ʉ˗ȳʇ˗ɪ ˧˗ ͔ɴɄ ǹ̛̛ʳʇȧǹ͔ʇ˧˗Տ
HEƀłƍE ͣ̓Ʉ̓ ͔̓ǹʇ˗ʳɄ̓̓ ͔̓ɄɄʳ ̛̥̓ʇ˗ɪ̓ ǹ˗ȳ ͔ɴɄ ˧̛͔ʇ˧˗ ˧ɥ ΄ǹʳ΄Ʉ̓
Έʇ͔ɴ ˗ʇȧʫɄʳ ̛ʳǹ͔ʇ˗ɪՐ

Աƍ̛Ʉȧʇǹʳ ̓Ʉǹʳʇ˗ɪ ːǹ͔Ʉ̥ʇǹʳ̓
ԱDʇ͔̓ʇʳʳǹ͔ʇ˧˗ ̛ʳǹ˗͔̓
Ա ƍ͔Ʉ̥ʇʳʇ̓Ʉ̥̓ԧɥɄ̥ːɄ˗͔Ʉ̥̓
Ա A͔ͣ˧ȧʳǹ΄Ʉ̓

ŶŀǈDEžڑAīDڑGžAIīƋ

I˗ E̥ͣ˧̛ɄՏ ̓ʇʳ˧ ͔̥ǹʇʳɄ̥̓ ɥ˧̥ ͔ɴɄ ͔̥ǹ˗̛̓˧̥͔ǹ͔ʇ˧˗ ˧ɥ
̛˧ΈȳɄ̥Ζ ǹ˗ȳ ɪ̥ǹ˗ͣʳǹ̥ ɪ˧˧ȳ̓ ǹ̥Ʉ ɴʇɪɴʳΖ ̓ͣȧȧɄ̓̓ɥͣʳՐ
ł˗Ʉ ˧ɥ ͔ɴɄ ̥Ʉǹ̓˧˗̓ ɥ˧̥ ͔ɴʇ̓ ̓ͣȧȧɄ̓̓ ʇ̓ ͔ɴɄ HEƀłƍE
̓ǹɥɄ͔Ζ ΄ǹʳ΄Ʉ ɥ˧̥ ̓Ʉḁ̇ͣʇ˗ɪ ͔ɴɄ ̛˗Ʉͣːǹ͔ʇȧ ȳʇ̓ȧɴǹ̥ɪɄՐ
ƛɴǹ˗ʫ̓ ͔˧ ʇ͔̓ ̥˧Ƞ͔ͣ̓˗Ʉ̓̓Տ ͔ɴɄ ΄ǹʳ΄Ʉ ǹʳ̓˧ ˧̛Ʉ̥ǹ͔Ʉ̓
̛Ʉ̥ɥɄȧ͔ʳΖ ͣ˗ȳɄ̥ ɄΑ͔̥ɄːɄ ȧ˧˗ȳʇ͔ʇ˧˗̓ ˧ɥ ͣ̓ɄՐ

ԱF˧˧ȳ ʇ˗ȳ͔̥ͣ̓Ζ
ԱA˗ʇːǹʳ ɥɄɄȳ̓
Ա Ǌ˧˧ȳ
Ա CɄːɄ˗͔
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Safety and Overflow Valves
Overview of Products

Abbreviations: in column Medium - type tested for
S = Steams, G = Gases, L = Liquids

Threaded Safety Valves with discharge holes, spring loaded
Type Orifice d0 Inlet Medium Temperature Set pressure Approval Page

range TÜV-
SV

ASME

06205 7.0 Male thread
1/4'' up to 1/2''

S/G -20°C - +160°C
253K - 433K

0.2 - 43.0 bar
2.9 - 623.6 PSI

1090 15/16

06C02 8.0 - 18.0 Male thread
1/4'' up to 1''

S/G -40°C - +200°C
233K - 473K

0.2 - 50.0 bar
2.9 - 725.0 PSI

1090 17/18

06216,
06217

12.0 - 40.0 Male thread
1/2'' up to 2''

S/G -40°C - +200°C
233K - 473K

0.2 - 30.0 bar
2.9 - 435.1 PSI

1090 ✓ 19/20

06216,
06217

12.0 - 40.0 Male thread
1/2'' up to 2''

S/G -30°C - +130°C
243K - 403K

0.2 - 30.0 bar
2.9 - 435.1 PSI

1090 ✓ 21/22

55177 1/2'' up to 2'' S/G -30°C - +130°C
243K - 403K

0.2 - 30.0 bar
2.9 - 435.1 PSI

1090 25

06218,
06219

12.5 Male thread
1/4'' up to 3/4''

S/G -60°C - +150°C
213K - 423K

3.0 - 17.0 bar
43.5 - 246.5 PSI

1090 27/28

06C01 24.0 - 48.0 Male thread
1'' up to 2''

L/Gr/P -40°C - +200°C
233K - 473K

0.5 - 6.0 bar
7.2 - 87.0 PSI

948 29/30

Threaded Safety Valves, angle type, spring loaded
Type Orifice d0 Inlet Medium Temperature Set pressure Approval Page

range TÜV-
SV

ASME

06370 12.0 - 28.0 Female thread
1/2'' up to 2''

L -10°C - +110°C
263K - 383K

1.0 - 16.0 bar
14.5 - 232.0 PSI

749 31/32

06372 15.0 Female thread
3/4''

S/G -10°C - +120°C
263K - 393K

0.5 - 1.0 bar
7.2 - 14.5 PSI

749 33/34

06376 12.0 - 15.0 Female thread
1/2'' up to 3/4''

L -10°C - +110°C
263K - 383K

1.0 - 16.0 bar
14.5 - 232.0 PSI

749 35/36

06380 12.0 - 28.0 Female thread
1/2'' up to 2''

S/G -10°C - +185°C
263K - 458K

0.2 - 20.0 bar
2.9 - 290.0 PSI

749 37/38

06602 12.5 Female thread
1/2''

S/G -10°C - +130°C
263K - 403K

1.2 - 1.3 bar
17.4 - 18.8 PSI

1080 39/40

06603 12.5 Female thread
1/2''

S/G -10°C - +180°C
263K - 453K

0.2 - 5.0 bar
2.9 - 72.5 PSI

1080 41/42

06395 15.0 - 28.0 Female thread
1/2'' up to 1-1/4''

S/G -50°C - +225°C
263K - 498K

0.5 - 25.0 bar
7.2 - 362.6 PSI

910 43-46

06395 15.0 - 28.0 Male thread
1/2'' up to 1-1/4''

S/G -50°C - +225°C
263K - 498K

0.5 - 25.0 bar
7.2 - 362.6 PSI

910 47-52

Edition 2024-12
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Safety and Overflow Valves
Overview of Products

Threaded Safety Valves, angle type, spring loaded
Type Orifice d0 Inlet Medium Temperature Set pressure Approval Page

range TÜV-
SV

ASME

06810,
06815

6.0 - 10.0 Male thread
1/2'' up to 3/4''

S/G/L -270°C - +400°C
3K - 673K

0.5 - 550.0 bar
7.2 - 7977.0 PSI

1130 53-60

06820 6.0 Male thread
3/4''

S/G/L -270°C - +400°C
3K - 673K

30.0 - 1200.0 bar
435.1 - 17404.5
PSI

1130 61/62

06850,
06855

10.0 - 18.0 Male thread
1/2'' up to 1-1/2''

S/G/L -270°C - +400°C
3K - 673K

0.2 - 250.0 bar
2.9 - 3625.7 PSI

1130 63-71

50051.0004 7.0 Male thread
1/2''

S/G/L -10°C - +160°C
263K - 403K

6.0 - 15.0 bar
87.0 - 217.5 PSI

73/74

50051.0011 7.0 Male thread
3/8''

S/G -10°C - +160°C
263K - 403K

1.5 - 5.0 bar
21.8 - 72.5 PSI

1009 75/76

06310 9.0 - 17.5 Male thread
3/4'' up to 1''

S/G/L -10°C - +450°C
263K - 723K

0.2 - 250.0 bar
2.9 - 3625.7 PSI

909 ✓ 77/78

06311 9.0 - 17.5 Male thread
3/4'' up to 1''

S/G/L -200°C - +400°C
73K - 673K

0.2 - 250.0 bar
2.9 - 3625.7 PSI

909 ✓ 79/80

06315 10.0 Male thread
1/2'' up to 3/4''

S/G/L -10°C - +220°C
263K - 493K

0.1 - 180.0 bar
1.5 - 2610.7 PSI

980 ✓ 81/82

06316 6.0 - 10.0 Male thread
1/2'' up to 3/4''

S/G/L -270°C - +280°C
3K - 553K

0.1 - 330.0 bar
1.5 - 4786.2 PSI

980 ✓ 83/84

06317 6.0 - 20.0 Male thread
3/8'' up to 1-1/4''

S/G/L -60°C - +280°C
213K - 553K

0.1 - 500.0 bar
1.5 - 7251.9 PSI

847/878 85/86

06318 8.0 - 20.0 Male thread
3/8'' up to 1-1/4''

S/G/L -10°C - +280°C
263K - 553K

0.1 - 200.0 bar
1.5 - 2900.6 PSI

847/878 87/88

06319 8.0 - 20.0 Male thread
3/8'' up to 1-1/4''

S/G/L -200°C - +280°C
73K - 553K

0.1 - 200.0 bar
1.5 - 2900.6 PSI

847/878 89/90

Edition 2024-12
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Safety and Overflow Valves
Overview of Products

Flanged Safety Valves, angle type, spring loaded
Type Orifice d0 Inlet Medium Temperature Set pressure Approval Page

range TÜV-
SV

ASME

06120,
06121

12.0 - 60.0 DN15-DN100,
PN16

S/G/L -10°C - +200°C
263K - 473K

0.2 - 16.0 bar
2.9 - 232.0 PSI

577 91/92

06125,
06126

12.0 - 74.0 DN15-DN125,
PN40

S/G/L -10°C - +350°C
263K - 623K

0.2 - 40.0 bar
2.9 - 580.0 PSI

577 93/94

06127 12.0 - 60.0 DN15-DN100,
PN40

S/G/L -270°C - +450°C
3K - 723K

0.2 - 40.0 bar
2.9 - 580.0 PSI

577 95/96

06340,
06341

23.0 - 125.0 DN25-DN150,
PN16

S/G/L -10°C - +300°C
263K - 573K

0.2 - 16.0 bar
2.9 - 232.0 PSI

576 97/98

06345,
06346

23.0 - 125.0 DN25-DN150,
PN40

S/G/L -10°C - +300°C
263K - 573K

0.2 - 40.0 bar
2.9 - 580.0 PSI

576 ✓ 99/100

06347 23.0 - 125.0 DN25-DN150,
PN40

S/G/L -270°C - +400°C
3K - 673K

0.2 - 40.0 bar
2.9 - 580.0 PSI

576 ✓ 101/102

Threaded Overflow Valves, angle type, spring loaded
Type Orifice d0 Inlet Medium Temperature Set pressure Approval Page

range TÜV-
SV

ASME

06195 12.0 - 28.0 Female thread
1/2'' up to 2''

S/G/L -10°C - +165°C
263K - 438K

0.2 - 25.0 bar
2.9 - 362.6 PSI

105/106

06196 12.0 - 28.0 Female thread
1/2'' up to 2''

S/G/L -10°C - +185°C
263K - 458K

0.2 - 25.0 bar
2.9 - 362.6 PSI

107/108

06198 12.0 - 28.0 Female thread
1/2'' up to 2''

S/G -10°C - +185°C
263K - 458K

2.0 - 25.0 bar
29.0 - 362.6 PSI

109/110

06321 8.0 - 27.0 Female thread
3/8'' up to 1-1/2''

S/G/L -10°C - +280°C
263K - 553K

0.1 - 200.0 bar
1.5 - 2900.6 PSI

111/112

06322 8.0 - 27.0 Female thread
3/8'' up to 1-1/2''

S/G/L -60°C - +280°C
213K - 553K

0.1 - 250.0 bar
1.5 - 3625.7 PSI

113/114

Edition 2024-12
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DIN EN Valves for Industrial Use
Overview of Products

Globe Valves
Type Nominal size Connections Working pressure Temperature Page
01021 DN8-DN50 Thread type G max. PN16 -10°C - +160°C

263K - 433K
117

03021 DN20 - DN50 Flanged max. PN16 -10°C - +160°C
263K - 433K

118

03050 DN25 - DN150 Flanged max. PN16 -10°C - +225°C
263K - 489K

119

03080 DN15 - DN150 Flanged max. PN16 -10°C - +225°C
263K - 489K

120

03090 DN15 - DN150 Flanged max. PN40 -10°C - +400°C
263K - 673K

121

Gate Valves
Type Nominal size Connections Working pressure Temperature Page
09010 DN15 - DN50 Thread type G max. PN16 -10°C - +200°C

263K - 473K
122

09012 DN15 - DN50 Thread type G max. PN16 -10°C - +180°C
263K - 453K

123

09061 DN20 - DN80 Flanged max. PN16 -10°C - +200°C
263K - 473K

124

09420 DN25 - DN100 Flanged max. PN16 -25°C - +120°C
248K - 393K

125

09420 DN25 - DN100 Flanged max. PN16 -25°C - +120°C
248K - 393K

126

Angle Valves
Type Nominal size Connections Working pressure Temperature Page
01131 DN15 - DN50 Thread type G max. PN16 -10°C - +185°C

263K - 458K
127

Needle Valves
Type Nominal size Connections Working pressure Temperature Page
04010 DN8 - DN32 Thread type G max. PN40 -10°C - +100°C

263K - 373K
128

Self Closing Globe Valves
Type Nominal size Connections Working pressure Temperature Page
01028 DN15 - DN25 Thread type G max. PN16 -10°C - +165°C

263K - 438K
129

Edition 2024-12
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DIN EN Valves for Industrial Use
Overview of Products

Control Valves
Type Nominal size Connections Working pressure Temperature Page
04020 DN10 - DN50 Thread type G max. PN16 -10°C - +160°C

263K - 433K
130

04041 DN15 - DN50 Flanged max. PN16 -10°C - +160°C
263K - 433K

131

Check Valves
Type Nominal size Connections Working pressure Temperature Page
05011,
05012

DN10 - DN50 Thread type G max. PN16 -10°C - +160°C
263K - 433K

132

05083 DN20 - DN50 Flanged max. PN16 -10°C - +160°C
263K - 433K

133

05110 DN15 - DN150 Flanged max. PN16 -10°C - +225°C
263K - 498K

134

05115 DN15 - DN150 Flanged max. PN40 -10°C - +400°C
263K - 673K

135

05040 DN15 - DN65 Thread type G max. PN16 -10°C - +160°C
263K - 433K

136

05338 DN15 - DN100 max. PN40 -200°C - +500°C
73K - 773K

137

Pressure Reducing Valves
Type Nominal size Connections Inlet

pressure
Outlet
pressure

Working
pressure

Temperature Page

08010 DN8 - DN50 Thread type G max. 25 bar 1,5-8,0 bar -10°C - +75°C
263K - 348K

138

08011 DN8 - DN50 Thread type G max. 40 bar 1,5-20,0 bar -10°C - +75°C
263K - 348K

139

08012 DN8 - DN50 Thread type G max. 25 bar 0,2-2,0 bar -10°C - +75°C
263K - 348K

140

08015 DN8 - DN50 Thread type G max. 40 bar 1,0-10,0 bar -10°C - +70°C
263K - 343K

141

08023 DN15 - DN50 Union type
connection

max. 25 bar 1,0-8,0 bar -10°C - +95°C
263K - 368K

142

Strainers
Type Nominal size Connections Inlet

pressure
Outlet
pressure

Working
pressure

Temperature Page

08180,
08181

DN8 - DN50 Thread type G max. PN16 -10°C - +200°C
263K - 473K

143

08161 DN15 - DN150 Flanged max. PN16 -10°C - +200°C
263K - 473K

144

08170 DN15 - DN150 Flanged max. PN40 -10°C - +400°C
263K - 673K

145

Edition 2024-12
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Open discharge safety valve installed on a silo trailer application

Safety and Overflow Valves for 
General Industrial Use
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Type 06205 Technical data
Nominal size GW 1/4 3/8 1/2
Orifice d0 7 7 7
Dimension code .X. 0200 0300 0704
Set pressure range bar 0.4-43 0.4-43 0.4-43
Height H 60 60 67
Length L2 10 10 12
Wrench size across flats S1 21 21 24
Weight ca. kg 0.07 0.07 0.17
Coeff. of discharge from 3.0 bar αw 0.60 0.60 0.60
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CW614N B 249 UNS C38500
2 Valve seal FPM (Viton)
3 Disc CW614N B 249 UNS C38500
4 Stem CW614N B 249 UNS C38500
5 Bonnet CW614N B 249 UNS C38500
6 Spring 1.1200 A 227
7 Stem guide PTFE
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in stationary and
moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature: -20°C / -4°F (253K) up to +160°C / +320°F (433K), size d07 suitable for horizontal installation

Safety Valves, brass,
type tested TÜV-SV.1090 S/G

Standard safety valve
with FPM or PTFE valve seal, open bonnet,
with discharge holes, with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06205.X.0000 with FPM seal (0.2 up to 35.0 bar)
Part No. 06205.X.0300 with PTFE seal (35.0 up to 43.0 bar)

Available options - on request only:
· external parts nickel plated
· EPDM seal up to +150°C / +302°F (423K)

Safety Valves
Type 06205

Edition 2024-12
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GW 1/4, 3/8 & 1/2
d0(mm) 7.0
A0(mm2) 38.48

Set
pressure
in bar (g)

Medium Air
0.2 -
0.4 19
0.6 24
0.8 28
1.0 32
2.0 51
3.0 68
4.0 85
5.0 103
6.0 120
7.0 138
8.0 155
9.0 173
10.0 191
11.0 206
12.0 226
14.0 261
16.0 296
18.0 330
20.0 369
22.0 404
25.0 457
27.0 492
30.0 550
32.0 586
34.0 621
36.0 657
38.0 693
40.0 735
42.0 770
43.0 788

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06205

Edition 2024-12
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Type 06C02 Technical data
Nominal size GW 1/4 3/8 1/2 3/8 1/2 3/4 3/4 1
Orifice d0 8 8 8 10 10 10 15 18
Set pressure range bar 0.2-50 0.2-50 0.2-50 0.2-42 0.2-42 0.2-42 0.2-16 0.2-20
Height H 78 78 78 81 81 81 92 110
Length L2 10 10 12 10 12 15 15 18
Wrench size across flats S1 21 21 27 27 27 32 32 41
Weight ca. kg 0.14 0.15 0.18 0.18 0.20 0.25 0.31 0.53
Coeff. of discharge from 3.0 bar* αw 0.70 0.70 0.70 0.61 0.61 0.61 0.60 0.60
Dimensions in mm. * Below 3 bar the coefficient may be lower. Please pay attention to the capacity chart.

Materials DIN EN ASME/ASTM
1 Body 1.4404 SS316L
2 Valve seal FPM (Viton)
3 Disc 1.4404 SS316L
4 Stem 1.4301 SS304
5 Bonnet 1.4404 SS316L
6 Spring 1.4571/1.1200 SS316L/A 227
7 Lifting device 1.4401 SS316
8 Closing cap 1.4401 SS316

Materials DIN EN ASME/ASTM
1 Body CW614N B 249 UNS C38500
2 Valve seal FPM (Viton)
3 Disc CW614N B 249 UNS C38500
4 Stem 1.4301 SS304
5 Bonnet CW614N B 249 UNS C38500
6 Spring 1.4571/1.1200 SS316L/A 227
7 Lifting device CW614N B 249 UNS C38500
8 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in stationary and
moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature with FPM sealing: -20°C / -4°F (253K) up to +160°C / +320°F (433K)

Safety Valves, brass or stainless steel,
type tested TÜV-SV.1090 S/G

Standard safety valve
with FPM valve seal, open bonnet,
free discharge with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06C02.A001.X - brass
Part No. 06C02.A002.X - stainless steel

Available options - on request only:
· Inlet NPT male thread
· EPDM cone sealing (-40°C / -40°F up to +150°C / 320°F)

Safety Valves
Type 06C02

Edition 2024-12
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GW 1/4, 3/8 & 1/2 3/8, 1/2, 3/4 3/4 1
d0(mm) 8,0 10,0 15,0 18,0
A0(mm2) 50,24 78,5 176,7 254,5

Set
pressure
in bar (g)

Medium Air
0.2 20 24 55 83
0.4 28 35 80 120
0.6 35 44 101 151
0.8 42 51 120 179
1.0 48 59 137 205
2.0 76 98 228 334
3.0 104 141 312 450
4.0 130 177 392 564
5.0 157 213 472 680
6.0 183 250 552 795
7.0 210 286 632 910
8.0 237 323 714 1028
9.0 263 359 794 1143
10.0 291 396 876 1261
12.0 344 468 1036 1492
14.0 397 541 1197 1723
16.0 450 613 1357 1954
18.0 504 686 - 2185
20.0 562 765 - 2439
22.0 616 838 - -
24.0 670 912 - -
26.0 723 985 - -
28.0 777 1058 - -
30.0 839 1142 - -
32.0 893 1216 - -
34.0 947 1289 - -
36.0 1001 1363 - -
38.0 1056 1437 - -
40.0 1119 1524 - -
42.0 1174 1599 - -
45.0 1256 - - -
50.0 1405 - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06C02

Edition 2024-12
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Type 06216, Type 06217 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 20 25 32 40
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range bar 0.2-25 0.2-20 0.2-30 0.2-22 0.2-16 0.2-12
Height H1 103 122 149 169 198 224
Height H2 107 126 150 172 200 228
Length L2 14 16 18 20 22 25
Wrench size across flats S1 27 32 41 50 55 70
Weight ca. kg 0.25 0.41 0.72 1.23 1.73 3.09
Coeff. of discharge from 3.0 bar αw 0.83 0.83 0.73 0.71 0.69 0.66
Coeff. of discharge from 3.0 bar rated

slope
2.59 4.10 6.79 10.15 16.50 24.80

Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CW617N B 283 UNS C37700
2 Valve seal FPM (Viton-GLT)
3 Disc CW614N B 455 UNS C38500
4 Stem CW614N B 455 UNS C38500
5 Bonnet CW614N B 455 UNS C38500
6 Spring 1.1200 A 227
7 Stem guide PTFE
8 Cap CW614N B 455 UNS C38500
9 Lifting device CW614N B 455 UNS C38500
10 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in stationary and
moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature: -40°C / -40°F (233K) up to +200°C / +392°F (473K), suitable for horizontal installation

Safety Valves, brass,
type tested TÜV-SV.1090 S/G

Standard safety valve
with FPM valve seal, open bonnet, with discharge holes
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06216.X.0000
Part No. 06217.X.0000
with lifting device

Available options - on request only:
· discharge holes with protection cap
(working temperature: -30°C / -22°F (243K) up to +130°C / +266°F (403K))
· stainless steel spring - material 1.4571
· external parts nickel plated

Safety Valves
Type 06216, Type 06217

Edition 2024-12
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GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(inch) 0.472 0.591 0.787 0.984 1.260 1.575
A0(in2) 0.175 0.274 0.487 0.761 1.247 1.948

Set
pressure
in psig

Medium Air in SCFM
15 85 134 222 332 540 811
20 98 155 256 383 622 935
30 124 196 324 484 787 1183
40 152 241 399 596 969 1456
50 181 286 473 707 1150 1729
60 209 331 548 819 1332 2001
70 238 376 623 931 1513 2274
80 266 421 697 1042 1695 2547
90 294 466 772 1154 1876 2820
100 323 511 847 1266 2058 3093
110 351 556 921 1377 2239 3365
120 380 601 996 1489 2421 3638
130 408 647 1071 1601 2602 3911
140 437 692 1145 1712 2784 4184
150 465 737 1220 1824 2965 4457
160 494 782 1295 1936 3147 4729
170 522 827 1370 2047 3328 5002
180 551 872 1444 2159 3510 -
190 579 917 1519 2271 3691 -
200 608 962 1594 2382 3873 -
210 636 1007 1668 2494 4054 -
220 665 1052 1743 2606 4236 -
230 693 1098 1818 2717 4417 -
240 722 1143 1892 2829 - -
250 750 1188 1967 2940 - -
260 779 1233 2042 3052 - -
270 807 1278 2116 3164 - -
280 836 1323 2191 3275 - -
290 864 1368 2266 3387 - -
300 893 - 2341 3499 - -
315 936 - 2453 3666 -
330 978 - 2565 - - -
350 1035 - 2714 - - -
360 1064 - 2789 - - -
375 - - 2901 - - -
400 - - 3087 - - -
425 - - 3274 - - -
435 - - 3349 - - -

GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 20.0 25.0 32.0 40.0
A0(mm2) 113.1 176.7 314.2 490.9 804.2 1256.6

Set
pressure
in bar (g)

Medium Air in m3/h
0.2 49 78 128 194 317 436
0.5 83 133 211 309 518 712
1.0 124 196 308 459 776 1085
2.0 201 317 495 752 1215 1760
3.0 276 432 675 1026 1634 2442
4.0 347 542 847 1288 2051 3065
5.0 418 654 1022 1553 2473 3696
6.0 489 764 1194 1815 2890 4320
7.0 560 874 1367 2077 3308 4944
8.0 632 988 1544 2347 3737 5585
9.0 703 1098 1717 2610 4156 6211
10.0 775 1212 1894 2879 4584 6851
11.0 846 1322 2068 3142 5003 7478
12.0 917 1433 2241 3406 5423 8105
14.0 1059 1655 2588 3933 6263 -
16.0 1201 1877 2935 4460 7102 -
18.0 1343 2099 3282 4988 - -
20.0 1500 2343 3664 5567 - -
22.0 1643 - 4014 6100 - -
25.0 1858 - 4539 - - -
26.0 - - 4714 - - -
28.0 - - 5064 - - -
30.0 - - 5466 - - -

Calculation of discharge capacity acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1 resp. ASME Code Sec. VIII.

Discharge capacities

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Air in SCFM at 60°F (15.6°C) and 14.7 psia (1013.25 mbar)

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06216, Type 06217
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Type 06216, Type 06217 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 20 25 32 40
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range bar 0.2-25 0.2-20 0.2-30 0.2-22 0.2-16 0.2-12
Height H1 103 122 149 169 198 224
Height H2 107 126 150 172 200 228
Length L2 14 16 18 20 22 25
Diameter D 41.4 49.0 62.5 74.8 86.0 109.0
Wrench size across flats S1 27 32 41 50 55 70
Weight ca. kg 0.25 0.41 0.72 1.23 1.73 3.09
Coeff. of discharge from 3.0 bar αw 0.83 0.83 0.73 0.71 0.69 0.66
Coeff. of discharge from 3.0 bar rated

slope
2.59 4.10 6.79 10.15 16.50 24.80

Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CW617N B 283 UNS C37700
2 Valve seal FPM (Viton-GLT)
3 Disc CW614N B 455 UNS C38500
4 Stem CW614N B 455 UNS C38500
5 Bonnet CW614N B 455 UNS C38500
6 Spring 1.1200 A 227
7 Stem guide PTFE
8 Cap CW614N B 455 UNS C38500
9 Lifting device CW614N B 455 UNS C38500
10 Closing cap CW507L B 36 UNS C26800
11 Protection cap

Applications:
Provided as safety device for protection against excessive pressure in stationary and
moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature: -30°C / -22°F (243K) up to +130°C / +266°F (403K), suitable for horizontal installation

Safety Valves, brass,
type tested TÜV-SV.1090 S/G

Standard safety valve
with FPM valve seal, open bonnet, with discharge holes
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06216.X.0001
Part No. 06217.X.0001
with lifting device and protection cap (polycarbonate)

Available options - on request only:
· stainless steel spring - material 1.4571
· external parts nickel plated

Safety Valves
Type 06216, Type 06217 with protection cap
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GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(inch) 0.472 0.591 0.787 0.984 1.260 1.575
A0(in2) 0.175 0.274 0.487 0.761 1.247 1.948

Set
pressure
in psig

Medium Air in SCFM
15 85 134 222 332 540 811
20 98 155 256 383 622 935
30 124 196 324 484 787 1183
40 152 241 399 596 969 1456
50 181 286 473 707 1150 1729
60 209 331 548 819 1332 2001
70 238 376 623 931 1513 2274
80 266 421 697 1042 1695 2547
90 294 466 772 1154 1876 2820
100 323 511 847 1266 2058 3093
110 351 556 921 1377 2239 3365
120 380 601 996 1489 2421 3638
130 408 647 1071 1601 2602 3911
140 437 692 1145 1712 2784 4184
150 465 737 1220 1824 2965 4457
160 494 782 1295 1936 3147 4729
170 522 827 1370 2047 3328 5002
180 551 872 1444 2159 3510 -
190 579 917 1519 2271 3691 -
200 608 962 1594 2382 3873 -
210 636 1007 1668 2494 4054 -
220 665 1052 1743 2606 4236 -
230 693 1098 1818 2717 4417 -
240 722 1143 1892 2829 - -
250 750 1188 1967 2940 - -
260 779 1233 2042 3052 - -
270 807 1278 2116 3164 - -
280 836 1323 2191 3275 - -
290 864 1368 2266 3387 - -
300 893 - 2341 3499 - -
315 936 - 2453 3666 -
330 978 - 2565 - - -
350 1035 - 2714 - - -
360 1064 - 2789 - - -
375 - - 2901 - - -
400 - - 3087 - - -
425 - - 3274 - - -
435 - - 3349 - - -

GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 20.0 25.0 32.0 40.0
A0(mm2) 113.1 176.7 314.2 490.9 804.2 1256.6

Set
pressure
in bar (g)

Medium Air in m3/h
0.2 49 78 128 194 317 436
0.5 83 133 211 309 518 712
1.0 124 196 308 459 776 1085
2.0 201 317 495 752 1215 1760
3.0 276 432 675 1026 1634 2442
4.0 347 542 847 1288 2051 3065
5.0 418 654 1022 1553 2473 3696
6.0 489 764 1194 1815 2890 4320
7.0 560 874 1367 2077 3308 4944
8.0 632 988 1544 2347 3737 5585
9.0 703 1098 1717 2610 4156 6211
10.0 775 1212 1894 2879 4584 6851
11.0 846 1322 2068 3142 5003 7478
12.0 917 1433 2241 3406 5423 8105
14.0 1059 1655 2588 3933 6263 -
16.0 1201 1877 2935 4460 7102 -
18.0 1343 2099 3282 4988 - -
20.0 1500 2343 3664 5567 - -
22.0 1643 - 4014 6100 - -
25.0 1858 - 4539 - - -
26.0 - - 4714 - - -
28.0 - - 5064 - - -
30.0 - - 5466 - - -

Calculation of discharge capacity acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1 resp. ASME Code Sec. VIII.

Discharge capacities

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Air in SCFM at 60°F (15.6°C) and 14.7 psia (1013.25 mbar)

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06216, Type 06217 with protection cap
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Type 06217 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 inch 0.472 0.591 0.787 0.984 1.260 1.575
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range psi 15-362 15-435 15-279 15-179 15-111 15-71
Height H inch 4.291 5.118 6.260 6.930 8.110 9.114
Length L2 inch 0.551 0.630 0.709 0.787 0.866 0.984
Wrench size across flats S1 inch 1.063 1.260 1.614 1.969 2.165 2.756
Weight lb 0.551 0.904 1.587 2.712 3.814 6.812
Coeff. of discharge from 44 psi rated slope 2.59 4.10 6.79 10.15 16.50 24.80

Materials DIN EN ASME/ASTM
1 Body CW617N B 283 UNS C37700
2 Valve seal FPM (Viton-GLT)
3 Disc CW614N B 455 UNS C38500
4 Stem CW614N B 455 UNS C38500
5 Bonnet CW614N B 455 UNS C38500
6 Spring 1.1200 A 227
7 Stem guide PTFE
8 Cap CW614N B 455 UNS C38500
9 Pull-Ring Steel

Applications:
Provided as safety device for protection against excessive pressure in stationary and
moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature: -40°C / -40°F (233K) up to +200°C / +392°F (473K), suitable for horizontal installation

Safety Valves, brass,
type tested ASME Code Section VIII

Standard safety valve
with FPM valve seal, open bonnet, with discharge holes
Inlet: male thread NPT acc. to ANSI B 1.20.1

Part No. 06217.X.5010
with Pull-Ring

Available options - on request only:
· discharge holes with protection cap
· stainless steel spring - material 1.4571
· external parts nickel plated

Safety Valves
Type 06217
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GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(inch) 0.472 0.591 0.787 0.984 1.260 1.575
A0(in2) 0.175 0.274 0.487 0.761 1.247 1.948

Set
pressure
in psig

Medium Air in SCFM
15 85 134 222 332 540 811
20 98 155 256 383 622 935
30 124 196 324 484 787 1183
40 152 241 399 596 969 1456
50 181 286 473 707 1150 1729
60 209 331 548 819 1332 2001
70 238 376 623 931 1513 2274
80 266 421 697 1042 1695 -
90 294 466 772 1154 1876 -
100 323 511 847 1266 2058 -
110 351 556 921 1377 2239 -
120 380 601 996 1489 - -
130 408 647 1071 1601 - -
140 437 692 1145 1712 - -
150 465 737 1220 1824 - -
160 494 782 1295 1936 - -
170 522 827 1370 2047 - -
180 551 872 1444 - - -
190 579 917 1519 - - -
200 608 962 1594 - - -
210 636 1007 1668 - - -
220 665 1052 1743 - - -
230 693 1098 1818 - - -
240 722 1143 1892 - - -
250 750 1188 1967 - - -
260 779 1233 2042 - - -
270 807 1278 2116 - - -
280 836 1323 - - - -
290 864 1368 - - - -
300 893 1413 - - - -
315 936 1481 - - - -
330 978 1549 - - - -
350 1035 1639 - - - -
360 1064 1684 - - - -
375 - 1752 - - - -
400 - 1864 - - - -
425 - 1977 - - - -
435 - 2022 - - - -

Calculation of discharge capacity acc. to ASME Code Sec. VIII.

Discharge capacities

Medium:
Air in SCFM at 60°F (15.6°C) and 14.7 psia (1013.25 mbar)

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06217
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for Safety valves type 06216, 06217

Valve protection cap made ​​of polycarbonate (PC)
Valveoutlet completely surrounded - for environmental
and personal protection against sudden blowing off
Conformable for the types 06216, 06217 (with discharge hole)

Temperature: -30°C/ -22°F (243K) bis +130°C/ +266°F (403K)

Part-No. 55177.0087.0874G
for nominal size 1/2"
Part-No. 55177.0088.0874G
for nominal size 3/4"
Part-No. 55177.0089.0874G
for nominal size 1"
Part-No. 55177.0090.0874G
for nominal size 1-1/4"
Part-No. 55177.0091.0874G
for nominal size 1-1/2"
Part-No. 55177.0092.0874G
for nominal size 2"

Safety Valves
Type 55177 - Protection cap
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Type 06218 & 06219 Technical data
Nominal size GW 3/4
Orifice d0 12.5
Set pressure range bar 3.5-17.0
Height H1 121.5
Height H2 126
Length L2 16
Wrench size across flats S1 32
Weight ca. kg 0.40
Coeff. of discharge αw 0.75
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CW617N EN 12165
2 Valve seal PTFE O-Ring
3 Disc CW614N EN 12164
4 Stem CW614N EN 12164
5 Bonnet CW614N EN 12164
6 Spring 1.4571 A 313 Grade 316Ti
7 Stem guide PTFE
8 Cap CW614N EN 12164
9 Lifting device CW614N EN 12164
10 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in stationary
and moveable gas cylinders and pressure vessels. Approved for air and similar gases.
Working temperature: -60°C / -76°F (213K) up to +150°C / +302°F (423K), suitable for horizontal installation

Safety Valves, brass,
type tested TÜV-SV.1090. S/G

Full lift safety valve
with PTFE O-Ring valve seal,
open bonnet, with discharge holes
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06218.0600.0000
Part No. 06219.0600.0000
with lifting device
Available options - on request only:

· external parts nickel plated

Safety Valves
Type 06218, Type 06219
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GW 3/4
d0(mm) 12.5
A0(mm2) 122.7

Set
pressure
in bar (g)

Medium
0.5 -
1.0 -
2.0 -
3.0 -
3.5 305
4.0 340
5.0 410
6.0 479
7.0 548
8.0 619
9.0 689
10.0 760
11.0 829
12.0 899
13.0 969
14.0 10389
15.0 1108
16.0 1177
17.0 1247
18.0 -
20.0 -
22.0 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06218, Type 06219
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Type 06C01 Technical data
Nominal size GW 1 1-1/4 1-1/2 2
Orifice d0 25 31 31 48
Set pressure range bar 0.5-6.0 0.5-6.0 0.5-6.0 0.5-3.5
Height H 186 191 191 232
Length L2 18 22 22 25
Protection cap diameter D 86 86 86 114
Wrench size across flats S1 55 55 55 85
Weight ca. kg 1.65 1.58 1.58 4.6
Coeff. of discharge from 3.0 bar αw 0.68 0.68 0.68 0.55
Series A001: Material brass x x x x
Series A002: Material stainless steel x x x -
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 1.4408 A 351 CF8M
2 Valve seal FPM (Viton-GLT)
3 Disc 1.4401 A 479 Grade 316
4 Protection cap 1.4301 A 479 Grade 304
5 Diaphragm Silicon
6 Stem 1.4401 B 479 Grade 316
7 Bonnet 1.4401 B 479 Grade 316
8 Spring 1.4571 A 313 Grade 316Ti
9 Lifting device 1.4401 B 479 Grade 316
10 Closing cap 1.4401 B 479 Grade 316

Materials DIN EN ASME/ASTM
1 Body CW614N B 249 UNS C38500
1 Body CW617N B 283 UNS C37700
2 Valve seal FPM (Viton-GLT)
3 Disc CW614N B 249 UNS C38500
4 Protection cap 1.4301 A 240 Grade 304
5 Diaphragm Silicon
6 Stem 1.4301 A 240 Grade 304
7 Bonnet CW614N B 249 UNS C38500
8 Spring 1.4571 A 313 Grade 316Ti
9 Lifting device CW614N B 249 UNS C38500
10 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in the gas phase
in vehicle containers and pressure vessels. Approved for liquid, granular and powdery goods.
Working temperature: -40°C / -40°F (233K) up to +200°C / +392°F (473K), suitable for horizontal installation (d0 25 up to d0 48)

Safety Valves, brass (A001),
type tested TÜV-SV.948 Liquid/ Granular/ Powder

Standard safety valve
with FPM valve seal, closed bonnet,
with diaphragm for protection of the spring, with lifting device,
discharge holes with protection cap
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06C01.A001.X - Material brass

Part No. 06C01.A002.X - Material stainless steel

Available options:
· short version (height 160 mm) d0 25 up to 3 bar made of stainless steel

Safety Valves
Type 06C01
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max αw(Kdr) 0.68 0.68 0.55
GW 1 1-1/4 & 1-1/2 2

d0(mm) 25.0 31.0 48.0

Set
pressure
in bar (g)

A0(mm2) 491 755 1810
0.5 294 436 987
0.6 325 482 946
0.7 355 536 1032
0.8 383 579 1116
0.9 411 631 1196
1.0 438 674 1277
1.2 493 760 1432
1.4 550 849 1593
1.6 605 941 1761
1.8 657 1031 1937
2.0 709 1124 2106
2.2 762 1200 2264
2.4 816 1277 2424
2.6 870 1354 2588
2.8 925 1431 2755
3.0 983 1511 2931
3.2 1033 1588 3080
3.4 1083 1665 3230
3.5 1108 1629 3304
3.6 1133 1666 3379
3.8 1183 1739 3528
4.0 1234 1813 3678
4.2 1284 1887 -
4.4 1334 1960 -
4.5 1359 1997 -
4.6 1384 2034 -
4.8 1434 2108 -
5.0 1487 2186 -
5.2 1538 2260 -
5.4 1588 2334 -
5.6 1638 2408 -
5.8 1688 2481 -
6.0 1739 2555 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06C01
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Type 06370 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 18 20 24 28
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range bar 1.0-16 1.0-16 1.0-16 1.0-16 1.0-16 1.0-16
Outlet GA 1/2 3/4 1 1-1/4 1-1/2 2
Height H 92 111 132 152 175 200
Length L1 25 30 36 40 48 56
Length L2 20 25 30 35 40 48
Wrench size across flats S1 27 32 41 50 58 70
Weight ca. kg 0.24 0.40 0.70 1.07 1.65 2.65
Coeff. of discharge αw 0.20 0.25 0.31 0.39 0.42 0.38
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Disc nut CW614N B 249 UNS C38500
3 Plate CW507L B 36 UNS C26800
4 Valve seal NBR or FPM
5 Disc CW614N B 249 UNS C38500
6 Diaphragm NBR
7 Stem CW614N B 249 UNS C38500
8 Bonnet CW614N B 249 UNS C38500
9 Spring 1.1200 A 227
10 Lifting device CW614N B 249 UNS C38500
11 Closing cap CW507L B 36 UNS C26800

Available options - on request only:
· stainless steel spring - material 1.4571
· external parts nickel plated
Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.
Approved for non-adhesive fluids, which are not vaporized during blow off.
Working temperature: -10°C / +14°F (263K) up to +110°C / +230°F (383K), suitable for horizontal installation

Pressure range in bar: NBR FPM NBR FPM
Nom. size 1/2'': 1.0 - 11.0 1.0 - 16.0 Nom. size 3/4'': 1.0 - 10.5 1.0 - 16.0
Nom. size 1'': 1.0 - 10.0 1.0 - 16.0 Nom. size 1-1/4'': 1.0 - 9.0 1.0 - 16.0
Nom. size 1-1/2": 1.0 - 8.5 1.0 - 16.0 Nom. size 2": 1.0 - 9.0 1.0 - 16.0

Safety Valves, angle type, bronze, type tested TÜV-SV.749. L

Standard safety valve
with soft valve seal for fluids, open bonnet,
with diaphragm for protection of the spring, with lifting device
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06370.X.0000 with NBR valve seal
Part No. 06370.X.0700 with FPM valve seal

Safety Valves
Type 06370
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GW 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 18.0 20.0 24.0 28.0
A0(mm2) 113.1 176.7 254.5 314.2 452.4 615.8

Set
pressure
in bar (g)

Medium Water
1.0 1208 2359 4212 6543 10146 12495
2.0 1708 3336 5957 9253 14349 17670
3.0 2092 4086 7296 11332 17573 21641
4.0 2416 4718 8425 13085 20292 24989
5.0 2701 5275 9419 14630 22687 27939
6.0 2959 5779 10318 16026 24853 30606
7.0 3196 6242 11145 17310 26844 33058
8.0 3416 6673 11915 18505 28697 35340
9.0 3624 7077 12637 19628 30438 37484
10.0 3820 7460 13321 20689 32085 39512
12.0 4184 8172 14592 22664 35147 43283
14.0 4519 8827 15761 24480 37963 46751
16.0 4831 9436 16850 26170 40584 49979

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06370
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Type 06372 Technical data
Nominal size GW 3/4 1
Orifice d0 15 18
Dimension code .X. 0600 1000
Set pressure range bar 0.5-1.0 0.4-1.0
Outlet GA 3/4 1
Height H 111 132
Length L1 30 36
Length L2 25 30
Wrench size across flats S1 32 41
Weight ca. kg 0.40 0.70
Coeff. of discharge αw 0.25 0.40
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC480K C90700
2 Disc nut CW614N B 249 UNS C38500
3 Plate CW507L B 36 UNS C26800
4 Valve seal FPM (PTFE coated)
5 Disc CW614N B 249 UNS C38500
6 Diaphragm NBR
7 Stem CW614N B 249 UNS C38500
8 Bonnet CW614N B 249 UNS C38500
9 Spring 1.4571 A 313 Grade 316Ti
10 Lifting device CW614N B 249 UNS C38500
11 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in pressure vessels and steam boilers.
Working temperature: -10°C / +14°F (263K) up to +120°C / +230°F (393K), suitable for horizontal installation

Safety Valves, angle type, bronze, type tested TÜV-SV.749. S/G

Standard safety valve
with soft valve seal for saturated steam, air and similar gases, open bonnet,
with diaphragm for protection of the spring, with lifting device
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06372.X.0040
with FPM valve seal (PTFE coated)

Safety Valves
Type 06372
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GW 3/4 1
d0(mm) 15.0 18.0
A0(mm2) 176.7 254.5

Set
pressure
in bar (g)

Medium A B A B
0.4 - - 72 84
0.5 39 46 80 96
0.6 42 52 87 106
0.7 46 57 94 116
0.8 50 62 101 126
0.9 52 65 107 136
1.0 54 69 116 147

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated Steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06372
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Type 06376 Technical data
Nominal size GW 1/2
Orifice d0 12
Set pressure range bar 1.0-16
Outlet GA 1/2
Height H 92
Length L1 25
Length L2 20
Wrench size across flats S1 27
Weight ca. kg 0.24
Coefficient of discharge αw 0.20
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC480K C90700
2 Disc nut 1.4571/A4 similar A 194
3 Plate Copper
4 Valve seal NBR
5 Disc CW452K B 159 UNS C51900
6 Diaphragm NBR
7 Stem CW614N B 249 UNS C38500
8 Bonnet CW614N B 249 UNS C38500
9 Spring 1.4571 A 313 Grade 316Ti
10 Lifting device CW614N B 249 UNS C38500
11 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.
Approved for non-toxic, non-inflammable fluids - medium contact parts are seawater resistant.
Working temperature: -10°C / +14°F (263K) up to +110°C / +230°F (383K), suitable for horizontal installation

Safety Valves, angle type, bronze, type tested TÜV-SV.749. L

Standard safety valve
with soft valve seal for fluids, open bonnet,
with diaphragm for protection of the spring, with lifting device
In- and Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06376.0400.0000
with NBR valve seal (pressure range 1.0 - 16.0 bar)

Part No. 06376.0400.0700
with FPM valve seal (pressure range 1.0 - 16.0 bar)

Safety Valves
Type 06376
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GW 1/2
d0(mm) 12.0
A0(mm2) 113.1

Set
pressure
in bar (g)

Medium Water
1.0 1208
2.0 1708
3.0 2092
4.0 2416
5.0 2701
6.0 2959
7.0 3196
8.0 3416
9.0 3624
10.0 3820
12.0 4184
14.0 4519
16.0 4831

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06376
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Type 06380 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 18 20 24 28
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range FPM seal bar 0.2-20 0.2-20 0.2-20 0.2-20 0.2-16 0.2-16
Set pressure range PTFE seal bar 0.2-20 0.5-20 0.2-20 0.4-20 0.2-16 1.0-16
Set pressure range EPDM seal bar 0.2-8 0.2-8 0.2-9 0.2-9 0.2-8 0.2-8
Outlet GA 1/2 3/4 1 1-1/4 1-1/2 2
Height H 99 111 132 152 175 200
Length L1 25 30 36 40 48 56
Length L2 22 25 30 35 40 48
Wrench size across flats S1 27 32 41 50 58 70
Weight ca. kg 0.24 0.40 0.70 1.07 1.65 2.65
Coeff. of discharge from 3.0 bar αw 0.47 0.37 0.52 0.57 0.52 0.50
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal FPM. PTFE or EPDM
3 Disc CW614N B 249 UNS C38500
4 Stem CW614N B 249 UNS C38500
5 Bonnet CW614N B 249 UNS C38500
6 Spring 1.1200 A 227
7 Lifting device CW614N B 249 UNS C38500
8 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.

Safety Valves, angle type, bronze, type tested TÜV-SV.749. S/G
Standard safety valve
with soft valve seal, open bonnet, with lifting device
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06380.X.0000
with FPM valve seal for air and similar gases
Working temperature: -10°C / +14°F (263K) up to +185°C / +365°F (458K)
Part No. 06380.X.0300
with PTFE valve seal for air and similar gases
and saturated steam from 2.0 bar (1/2'' suitable for horizontal installation)
Working temperature: -10°C / +14°F (263K) up to +225°C / +437°F (498K)
Part No. 06380.X.0600
with EPDM valve seal for air and similar gases
and steam from 0.2 up to 8 bar. (saturated steam only up to 3.7 bar)
Working temperature: -10°C / +14°F (263K) up to +150°C / +302°F (423K)
Available options - on request only:
· stainless steel spring - material 1.4571, external parts nickel plated
· male inlet connection

Safety Valves
Type 06380
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GW 1/2 3/4 1 1-1/4 1-1/2 2 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 18.0 20.0 24.0 28.0 12.0 15.0 18.0 20.0 24.0 28.0
A0(mm2) 113.1 176.7 254.5 314.2 452.4 615.8 113.1 176.7 254.5 314.2 452.2 615.8

Set
pressure
in bar (g)

Medium Air Saturated steam
0.2 28 38 69 96 123 159 27 36 65 90 116 150
0.4 41 55 101 138 180 237 35 47 87 118 154 203
0.5 46 61 115 155 204 271 39 51 96 129 171 227
1.0 68 89 172 231 306 408 54 70 136 182 242 322
2.0 114 141 284 392 505 660 90 111 223 308 397 519
3.0 157 193 390 527 693 907 122 150 304 412 541 708
4.0 196 242 489 662 869 1138 153 188 380 514 675 884
5.0 237 291 590 798 1048 1372 183 225 455 616 809 1058
6.0 277 341 689 933 1225 1604 213 262 530 717 941 1232
7.0 317 390 789 1067 1402 1835 243 298 604 817 1073 1405
8.0 358 440 891 1206 1584 2073 272 335 678 917 1205 1577
9.0 398 490 991 1341 1762 2306 302 371 751 1017 1335 1748
10.0 439 540 1093 1479 1943 2543 331 407 824 1116 1466 1918
12.0 519 639 1293 1750 2299 3009 390 480 971 1313 1725 2258
14.0 600 738 1493 2021 2655 3475 448 552 1116 1511 1984 2597
16.0 680 837 1693 2292 3011 3940 507 623 1262 1707 2243 2936
18.0 761 936 1894 2563 - - 564 695 1407 1904 - -
20.0 849 1044 2114 2861 - - 624 767 1553 2101 - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06380
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Type 06602 Technical data
Nominal size GW 1/2
Orifice d0 12.5
Set pressure range bar 1.2-1.3
Outlet GA 1
Height H 117
Length L1 36
Length L2 42
Wrench size across flats S1 32
Wrench size across flats S2 41
Weight ca. kg 0.65
Coefficient of discharge αw 0.74
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 O-ring EPDM
4 Disc CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in pressure vessels
and steam boilers. Approved for non-toxic gases, vapours and for saturated steam.
Working temperature: -10°C / +14°F (263K) up to +180°C / +356°F (453K)

Safety Valves, angle type, bronze, type tested TÜV-SV.1080. S/G

Standard safety valve
with O-ring valve seal,
closed bonnet, with lifting device,
with enlarged outlet
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06602.1204.0000

Available options - on request only:
· external parts nickel plated

Safety Valves
Type 06602
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GW 1/2 1/2
d0(mm) 12.5 12.5
A0(mm2) 122.7 122.7

Set
pressure
in bar (g)

Medium Air Saturated steam
1.2 144 114
1.3 151 119

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06602
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Type 06603 Technical data
Nominal size GW 1/2
Orifice d0 12.5
Set pressure range bar 0.2-5
Outlet GA 1
Height H 145
Length L1 36
Length L2 42
Wrench size across flats S1 32
Wrench size across flats S2 41
Weight ca. kg 0.7
Coeff. of discharge from 3.0 bar αw 0.74
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 O-ring EPDM
4 Disc CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure in pressure vessels
and steam boilers. Approved for non-toxic gases, vapours and for saturated steam.
Working temperature: -10°C / +14°F (263K) up to +180°C / +356°F (453K)
For saturated steam use only up to 3 bar and +130°C / +266°F (403K)

Safety Valves, angle type, bronze, type tested TÜV-SV.1080. S/G

Standard safety valve
with O-ring valve seal,
closed bonnet, with lifting device,
with enlarged outlet
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06603.1204.0000

Available options - on request only:
· external parts nickel plated

Safety Valves
Type 06603
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GW 1/2 1/2
d0(mm) 12.5 12.5
A0(mm2) 122.7 122.7

Set
pressure
in bar (g)

Medium Air Saturated steam
0.2 51 48
0.5 80 67
1.0 120 95
1.5 160 126
2.0 196 154
2.5 231 181
3.0 267 209
3.5 301 -
4.0 336 -
4.5 370 -
5.0 405 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06603

Edition 2024-12
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Type 06395 Technical data
Nominal size GW 1/2 3/4 1 1-1/4
Orifice d0 15 18 23 28
Dimension code .X. 0400 0600 1000 1200
Set pressure range metal seated bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range PTFE seal bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range EPDM seal bar 0.5-3 0.5-3 0.5-3 0.5-3
Outlet GA 1 1-1/4 1-1/2 2
Height H 144 166 195 222
Length L1 36 50 48 58
Length L2 41 48 58 68
Wrench size across flats S1 32 41 50 55
Wrench size across flats S2 41 50 58 70
Weight ca. kg 0.75 1.25 1.85 3.0
Coeff. of discharge from 3.0 bar αw 0.64 0.58 0.57 0.66
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 Valve seal PTFE/Carbon filled or EPDM
4 Disc metal seated 1.4541 A 276 Grade 321
4a Disc soft seated CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels and steam boilers.

Safety Valves, angle type, bronze, type tested TÜV-SV.910. S/G
Standard safety valve
open bonnet, with lifting device and enlarged outlet
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06395.X.0000
metal to metal seated for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +225°C / +437°F (498K)
Part No. 06395.X.0500
with PTFE/carbon filled valve seal for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +185°C / +365°F (458K)
Part No. 06395.X.0600
with EPDM valve seal for saturated steam, air and similar gases
Working temperature: -40°C / -40°F (233K) up to +150°C / +302°F (423K)
Available options - on request only:
· stainless steel inlet body - material 1.4571
· external parts nickel plated

Safety Valves
Type 06395
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GW 1/2 3/4 1 1-1/4 1/2 3/4 1 1-1/4
d0(mm) 15.0 18.0 23.0 28.0 15.0 18.0 23.0 28.0
A0(mm2) 176.7 254.5 415.5 615.5 176.7 254.5 415.5 615.5

Set
pressure
in bar (g)

Medium Air Saturated steam
0.5 93 131 205 336 77 109 171 281
1.0 142 198 317 523 113 156 251 414
2.0 236 317 509 863 186 250 400 678
3.0 333 435 697 1197 260 339 544 934
4.0 418 545 875 1502 325 424 680 1166
5.0 504 658 1055 1811 389 507 814 1397
6.0 589 769 1233 2117 453 591 948 1626
7.0 674 880 1412 2422 516 673 1080 1854
8.0 762 994 1595 2737 579 756 1213 2081
9.0 847 1105 1773 3043 642 838 1344 2307
10.0 934 1219 1956 3357 705 920 1476 2532
12.0 1105 1442 2314 3972 830 1083 1737 2981
14.0 1276 1666 2673 - 954 1245 1998 -
16.0 1447 1889 3031 - 1078 1407 2258 -
18.0 1619 2112 3389 - 1203 1570 2518 -
20.0 1807 2358 3783 - 1327 1732 2779 -
22.0 1979 2583 4145 - 1452 1895 3040 -
24.0 2152 2809 4506 - 1577 2058 3302 -
25.0 2238 2921 4687 - 1639 2139 3433 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06395

Edition 2024-12
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Type 06395 Technical data
Nominal size GW 1/2 3/4 1 1-1/4
Orifice d0 15 18 23 28
Dimension code .X. 0400 0600 1000 1200
Set pressure range metal seated bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range PTFE seal bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range EPDM seal bar 0.5-3 0.5-7 0.5-4.6 0.5-6
Outlet GA 1 1-1/4 1-1/2 2
Height H 180 200 245 270
Length L1 36 50 48 58
Length L2 41 48 58 68
Wrench size across flats S1 32 41 50 55
Wrench size across flats S2 41 50 58 70
Weight ca. kg 0.95 1.45 2.4 3.7
Coeff. of discharge from 3.0 bar αw 0.64 0.58 0.57 0.66
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 Valve seal PTFE/Carbon filled or EPDM
4 Disc metal seated 1.4541 A 276 Grade 321
4a Disc soft seated CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting cap CW614N B 249 UNS C38500
9 Lifting spring 1.4571 A 313 Grade 316Ti
10 Lifting stem CW614N B 249 UNS C38500
11 Lever 1.4408 A 351 CF8M

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels and steam boilers.

Safety Valves, angle type, bronze, type tested TÜV-SV.910. S/G
Standard safety valve
open bonnet, with lifting device and enlarged outlet
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06395.X.0080
metal to metal seated for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +225°C / +437°F (498K)
Part No. 06395.X.0580
with PTFE/carbon filled valve seal for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +185°C / +365°F (458K)
Part No. 06395.X.0680
with EPDM valve seal for saturated steam, air and similar gases
Working temperature: -40°C / -40°F (233K) up to +150°C / +302°F (423K)
Available options - on request only:
· stainless steel inlet body - material 1.4571
· external parts nickel plated

Safety Valves
Type 06395

Edition 2024-12

herose.com 45



GW 1/2 3/4 1 1-1/4 1/2 3/4 1 1-1/4
d0(mm) 15.0 18.0 23.0 28.0 15.0 18.0 23.0 28.0
A0(mm2) 176.7 254.5 415.5 615.5 176.7 254.5 415.5 615.5

Set
pressure
in bar (g)

Medium Air Saturated steam
0.5 93 131 205 336 77 109 171 281
1.0 142 198 317 523 113 156 251 414
2.0 236 317 509 863 186 250 400 678
3.0 333 435 697 1197 260 339 544 934
4.0 418 545 875 1502 325 424 680 1166
5.0 504 658 1055 1811 389 507 814 1397
6.0 589 769 1233 2117 453 591 948 1626
7.0 674 880 1412 2422 516 673 1080 1854
8.0 762 994 1595 2737 579 756 1213 2081
9.0 847 1105 1773 3043 642 838 1344 2307
10.0 934 1219 1956 3357 705 920 1476 2532
12.0 1105 1442 2314 3972 830 1083 1737 2981
14.0 1276 1666 2673 - 954 1245 1998 -
16.0 1447 1889 3031 - 1078 1407 2258 -
18.0 1619 2112 3389 - 1203 1570 2518 -
20.0 1807 2358 3783 - 1327 1732 2779 -
22.0 1979 2583 4145 - 1452 1895 3040 -
24.0 2152 2809 4506 - 1577 2058 3302 -
25.0 2238 2921 4687 - 1639 2139 3433 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06395

Edition 2024-12

Phone: +49 4531 509-046



Type 06395 Technical data
Nominal size GW 1/2 3/4 1 1-1/4
Orifice d0 15 18 23 28
Dimension code .X. 0400 0600 1000 1200
Set pressure range metal seated bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range PTFE seal bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range EPDM seal bar 0.5-3 0.5-7 0.5-4.6 0.5-6
Outlet GA 1 1-1/4 1-1/2 2
Height H 151 177 206 236
Length L1 36 50 48 58
Length L2 48 59 69 82
Wrench size across flats S1 32 41 50 55
Wrench size across flats S2 41 50 58 70
Weight ca. kg 0.755 1.3 1.95 3.15
Coeff. of discharge from 3.0 bar αw 0.64 0.58 0.57 0.66
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body 1.4301 A 276 Grade 304
3 Valve seal PTFE/Carbon filled or EPDM
4 Disc metal seated 1.4541 A 276 Grade 321
4a Disc soft seated CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels and steam boilers.

Safety Valves, angle type, bronze, type tested TÜV-SV.910. S/G
Standard safety valve, open bonnet, with lifting device and enlarged outlet
Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06395.X.2000 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
metal to metal seated for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +225°C / +437°F (498K)
Part No. 06395.X.2500 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
with PTFE/carbon filled valve seal for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +185°C / +365°F (458K)
Part No. 06395.X.2600 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
with EPDM valve seal for saturated steam, air and similar gases
Working temperature: -40°C / -40°F (233K) up to +150°C / +302°F (423K)
Available options - on request only:
external parts nickel plated

Safety Valves
Type 06395
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GW 1/2 3/4 1 1-1/4 1/2 3/4 1 1-1/4
d0(mm) 15.0 18.0 23.0 28.0 15.0 18.0 23.0 28.0
A0(mm2) 176.7 254.5 415.5 615.5 176.7 254.5 415.5 615.5

Set
pressure
in bar (g)

Medium Air Saturated steam
0.5 93 131 205 336 77 109 171 281
1.0 142 198 317 523 113 156 251 414
2.0 236 317 509 863 186 250 400 678
3.0 333 435 697 1197 260 339 544 934
4.0 418 545 875 1502 325 424 680 1166
5.0 504 658 1055 1811 389 507 814 1397
6.0 589 769 1233 2117 453 591 948 1626
7.0 674 880 1412 2422 516 673 1080 1854
8.0 762 994 1595 2737 579 756 1213 2081
9.0 847 1105 1773 3043 642 838 1344 2307
10.0 934 1219 1956 3357 705 920 1476 2532
12.0 1105 1442 2314 3972 830 1083 1737 2981
14.0 1276 1666 2673 - 954 1245 1998 -
16.0 1447 1889 3031 - 1078 1407 2258 -
18.0 1619 2112 3389 - 1203 1570 2518 -
20.0 1807 2358 3783 - 1327 1732 2779 -
22.0 1979 2583 4145 - 1452 1895 3040 -
24.0 2152 2809 4506 - 1577 2058 3302 -
25.0 2238 2921 4687 - 1639 2139 3433 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06395
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Type 06395 Technical data
Nominal size GW 1/2 3/4 1 1-1/4
Orifice d0 15 18 23 28
Dimension code .X. 0400 0600 1000 1200
Set pressure range metal seated bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range PTFE seal bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range EPDM seal bar 0.5-3 0.5-7 0.5-4.6 0.5-6
Outlet GA 1 1-1/4 1-1/2 2
Height H 151 177 206 236
Length L1 36 50 48 58
Length L2 48 59 69 82
Wrench size across flats S1 32 41 50 55
Wrench size across flats S2 41 50 58 70
Weight ca. kg 0.755 1.3 1.95 3.15
Coeff. of discharge from 3.0 bar αw 0.64 0.58 0.57 0.66
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 Valve seal PTFE/Carbon filled or EPDM
4 Disc metal seated 1.4541 A 276 Grade 321
4a Disc soft seated CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting device CW614N B 249 UNS C38500
9 Closing cap CW507L B 36 UNS C26800

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels and steam boilers.

Safety Valves, angle type, bronze, type tested TÜV-SV.910. S/G
Standard safety valve, open bonnet, with lifting device and enlarged outlet
Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06395.X.3000 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
metal to metal seated for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +225°C / +437°F (498K)
Part No. 06395.X.3500 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
with PTFE/carbon filled valve seal for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +185°C / +365°F (458K)
Part No. 06395.X.3600 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
with EPDM valve seal for saturated steam, air and similar gases
Working temperature: -40°C / -40°F (233K) up to +150°C / +302°F (423K)
Available options - on request only:
external parts nickel plated

Safety Valves
Type 06395
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GW 1/2 3/4 1 1-1/4 1/2 3/4 1 1-1/4
d0(mm) 15.0 18.0 23.0 28.0 15.0 18.0 23.0 28.0
A0(mm2) 176.7 254.5 415.5 615.5 176.7 254.5 415.5 615.5

Set
pressure
in bar (g)

Medium Air Saturated steam
0.5 93 131 205 336 77 109 171 281
1.0 142 198 317 523 113 156 251 414
2.0 236 317 509 863 186 250 400 678
3.0 333 435 697 1197 260 339 544 934
4.0 418 545 875 1502 325 424 680 1166
5.0 504 658 1055 1811 389 507 814 1397
6.0 589 769 1233 2117 453 591 948 1626
7.0 674 880 1412 2422 516 673 1080 1854
8.0 762 994 1595 2737 579 756 1213 2081
9.0 847 1105 1773 3043 642 838 1344 2307
10.0 934 1219 1956 3357 705 920 1476 2532
12.0 1105 1442 2314 3972 830 1083 1737 2981
14.0 1276 1666 2673 - 954 1245 1998 -
16.0 1447 1889 3031 - 1078 1407 2258 -
18.0 1619 2112 3389 - 1203 1570 2518 -
20.0 1807 2358 3783 - 1327 1732 2779 -
22.0 1979 2583 4145 - 1452 1895 3040 -
24.0 2152 2809 4506 - 1577 2058 3302 -
25.0 2238 2921 4687 - 1639 2139 3433 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06395

Edition 2024-12

Phone: +49 4531 509-050



Type 06395 Technical data
Nominal size GW 1/2 3/4 1 1-1/4
Orifice d0 15 18 23 28
Dimension code .X. 0400 0600 1000 1200
Set pressure range metal seated bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range PTFE seal bar 0.5-25 0.5-25 0.5-25 0.5-12
Set pressure range EPDM seal bar 0.5-3 0.5-7 0.5-4.6 0.5-6
Outlet GA 1 1-1/4 1-1/2 2
Height H 187 209 256 284
Length L1 36 50 48 58
Length L2 48 59 69 82
Wrench size across flats S1 32 41 50 55
Wrench size across flats S2 41 50 58 70
Weight ca. kg 0.955 1.5 2.5 3.85
Coeff. of discharge from 3.0 bar αw 0.64 0.58 0.57 0.66
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body CW614N B 111 UNS C28000
3 Valve seal PTFE/Carbon filled or EPDM
4 Disc metal seated 1.4541 A 276 Grade 321
4a Disc soft seated CW614N B 249 UNS C38500
5 Stem CW614N B 249 UNS C38500
6 Bonnet CW614N B 249 UNS C38500
7 Spring 1.4571 A 313 Grade 316Ti
8 Lifting cap CW614N B 249 UNS C38500
9 Lifting spring 1.4571 A 313 Grade 316Ti
10 Lifting stem CW614N B 249 UNS C38500
11 Lever 1.4408 A 351 CF8M

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels and steam boilers.

Safety Valves, angle type, bronze, type tested TÜV-SV.910. S/G
Standard safety valve, open bonnet, with lifting device and enlarged outlet
Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06395.X.2080 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
Part No. 06395.X.3080 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
metal to metal seated for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +225°C / +437°F (498K)
Part No. 06395.X.2580 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
Part No. 06395.X.3580 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
with PTFE/carbon filled valve seal for saturated steam, air and similar gases
Working temperature: -50°C / -58°F (223K) up to +185°C / +365°F (458K)
Part No. 06395.X.2680 (Inlet: male thread type G (BSPP ) acc. to ISO 228/1)
Part No. 06395.X.3680 (Inlet: male thread type R (BSPT) acc. to ISO 7/1)
with EPDM valve seal for saturated steam, air and similar gases
Working temperature: -40°C / -40°F (233K) up to +150°C / +302°F (423K)
Available options - on request only:
· stainless steel inlet body - material 1.4571 · external parts nickel plated

Safety Valves
Type 06395
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GW 1/2 3/4 1 1-1/4 1/2 3/4 1 1-1/4
d0(mm) 15.0 18.0 23.0 28.0 15.0 18.0 23.0 28.0
A0(mm2) 176.7 254.5 415.5 615.5 176.7 254.5 415.5 615.5

Set
pressure
in bar (g)

Medium Air Saturated steam
0.5 93 131 205 336 77 109 171 281
1.0 142 198 317 523 113 156 251 414
2.0 236 317 509 863 186 250 400 678
3.0 333 435 697 1197 260 339 544 934
4.0 418 545 875 1502 325 424 680 1166
5.0 504 658 1055 1811 389 507 814 1397
6.0 589 769 1233 2117 453 591 948 1626
7.0 674 880 1412 2422 516 673 1080 1854
8.0 762 994 1595 2737 579 756 1213 2081
9.0 847 1105 1773 3043 642 838 1344 2307
10.0 934 1219 1956 3357 705 920 1476 2532
12.0 1105 1442 2314 3972 830 1083 1737 2981
14.0 1276 1666 2673 - 954 1245 1998 -
16.0 1447 1889 3031 - 1078 1407 2258 -
18.0 1619 2112 3389 - 1203 1570 2518 -
20.0 1807 2358 3783 - 1327 1732 2779 -
22.0 1979 2583 4145 - 1452 1895 3040 -
24.0 2152 2809 4506 - 1577 2058 3302 -
25.0 2238 2921 4687 - 1639 2139 3433 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06395

Edition 2024-12

Phone: +49 4531 509-052



Type 06810, 06815 Technical data
Nominal size GW 1/2 1/2 3/4 3/4 1/2 1/2 3/4
Orifice d0 6.0 6.0 6.0 6.0 10.0 10.0 10.0
Dimension code .X. 0622 0623 0632 0633 1022 1023 1033
Set pressure range bar 30-400 30-400 30-550 30-550 0.5-180 0.5-180 0.5-180
Outlet GA 1/2 3/4 1/2 3/4 1/2 3/4 3/4
Height H1 245 245 247 247 245 245 245
Length L1 44 44 44 44 44 44 44
Length L2 32 32 32 32 32 32 32
Length A1 14 14 16 16 14 14 16
Weight 06810 ca. kg 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Weight 06815 ca. kg 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Coeff. of discharge gases, vapours αw 0.52 0.52 0.52 0.52 0.5 0.5 0.5
Coeff. of discharge fluids αw 0.42 0.42 0.42 0.42 0.5 0.5 0.5
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF 8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
2 Inlet body 1.4571 316Ti
3 Disc 1.4571 316Ti
3.1 Split pin 1.4310 301
11 Gasket Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels. Approved for gases,
vapours and liquids. Working temperature: -270°C / -454°F (3K) up to +400°C / +752°F (673K)
Pressure-temperature must be observed, suitable for horizontal installation from 20 bar up to 300 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

Standard safety valve
metal to metal seated, "cleaned and degreased for oxygen service"
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06810.X.000000M (Pmax 550.0 bar)
Part No. 06810.X.000000H (Pmax 550.0 bar) stellited version
with gastight cap

Part No. 06815.X.000000M (Pmax 400.0 bar)
Part No. 06815.X.000000H (Pmax 400.0 bar) stellited version
with lifting device
Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet
· Inlet: Cone & thread connection for d0 6mm - 9M 13/16''-16 UN or 12M 3/4'' - 14NPS

Safety Valves
Type 06810, Type 06815
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Pressure-Temperature Rating

GW 1/2 3/4
d0(mm) 6.0 6.0
A0(mm2) 28.27 28.27

Set
pressure
in bar (g)

Medium A B C A B C
30.0 254 350 3473 254 350 3473
40.0 336 468 4011 336 468 4011
60.0 503 708 4912 503 708 4912
80.0 670 953 5672 670 953 5672
100.0 845 1203 6341 845 1203 6341
120.0 1032 1451 6947 1032 1451 6947
140.0 1230 1703 7503 1230 1703 7503
160.0 1437 1952 8021 1437 1952 8021
180.0 1688 2194 8508 1688 2194 8508
200.0 2215 2429 8968 2215 2429 8968
220.0 - 2659 9406 - 2659 9406
240.0 - 2893 9824 - 2893 9824
260.0 - 3133 10225 - 3133 10225
280.0 - 3374 10611 - 3374 10611
300.0 - 3614 10983 - 3614 10983
320.0 - 3854 11344 - 3854 11344
340.0 - 4094 11693 - 4094 11693
360.0 - 4334 12032 - 4334 12032
380.0 - 4575 12361 - 4575 12361
400.0 - 4815 12683 - 4815 12683
420.0 - - - - 5055 12996
440.0 - - - - 5295 13302
460.0 - - - - 5535 13601
480.0 - - - - 5776 13893
500.0 - - - - 6016 14180
520.0 - - - - 6256 14460
550.0 - - - - 6616 14872

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06810, Type 06815
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GW 1/2 & 3/4
d0(mm) 10.0
A0(mm2) 78.5

Set
pressure
in bar (g)

Medium A B C
0.5 33 40 1549
1.0 44 55 2097
2.0 68 86 2966
3.0 90 116 3632
4.0 113 145 4194
5.0 135 175 4689
6.0 157 205 5137
7.0 179 234 5548
8.0 201 264 5931
9.0 223 294 6291
10.0 245 324 6631
12.0 288 384 7264
14.0 331 443 7846
16.0 374 503 8388
18.0 418 562 8897
20.0 461 627 9378
25.0 569 777 10485
30.0 678 936 11486
35.0 788 1087 12406
40.0 899 1249 13262
45.0 1009 1402 14067
50.0 1120 1568 14828
60.0 1343 1890 16243
70.0 1566 2216 17545
80.0 1791 2546 18756
90.0 2020 2878 19894
100.0 2256 3212 20970
120.0 2756 3877 22971
130.0 3018 4197 23909
140.0 - 4549 24812
160.0 - 5213 26525
180.0 - 5861 28134

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06810, Type 06815
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Type 06810, 06815 Technical Data
D0 [mm] 10
Inlet GW 1/2 1/2 3/4
Outlet GW 1/2 3/4 3/4
Dimension code .X. 1022 1023 1033
Height H 245.0 245.0 245.0
Length L1 44.0 44.0 44.0
Length L2 32.0 32.0 32.0
Length A1 14.0 14.0 16.0
Weight 06810 ca. kg 1.8 1.8 1.8
Weight 06815 ca. kg 2.0 2.0 2.0
Coeff. of discharge αwS/G/L 0.50 0.50 0.50
Min. set pressure bar-g 1.5 1.5 1.5
Max. set pressure bar-g 150.0 150.0 150.0
Min. temperature °C -270 -270 -270
Max. temperature °C +300 +300 +300
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Sealing plate VESPEL
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
2 Inlet body 1.4571 316Ti
3.1 Split pin 1.4571 316Ti
4 Sealing plate VESPEL
11 Gasket 1.4404 Graphite 316L Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.
Approved for gases, vapours and liquids. Working temperature: -270°C / -454°F (3K) up to +300°C / +572°F (573K)
Pressure-temperature must be observed, suitable for horizontal installation from 20 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

Standard safety valve
with soft valve seal, " cleaned and degreased "
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06810.X.000001L (Pmax 150.0 bar)
with gastight cap
Part No. 06815.X.000001L (Pmax 150.0 bar)
with lifting device

Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet

Safety Valves
Type 06810, Type 06815 - Sealing plate

Edition 2024-12
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Pressure-Temperature Rating

Safety Valves
Type 06810, Type 06815 - Sealing plate
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GW 1/2, 3/4 & 1
d0(mm) 10.0
A0(mm2) 78.5

Set
pressure
in bar (g)

Medium A B C
0.2 - - -
0.5 - 40 1549
1.0 - 55 2097
2.0 - 86 2966
3.0 - 116 3632
4.0 - 145 4194
5.0 - 175 4689
6.0 - 205 5137
7.0 - 234 5548
8.0 - 264 5931
9.0 - 294 6291
10.0 - 324 6631
15.0 - 472 6947
20.0 - 627 9378
30.0 - 936 11486
40.0 - 1249 13262
50.0 - 1568 14828
60.0 - 1890 16243
65.0 - 2045 16906
70.0 - 2216 -
80.0 - 2546 -
90.0 - 2878 -
100.0 - 3212 -
110.0 - 3544 -
120.0 - 3877 -
140.0 - 4549 -
150.0 - 4872 -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06810, Type 06815 - Sealing plate

Edition 2024-12
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Type 06810, 06815 Technical Data
D0 [mm] 10
Inlet GW 1/2 1/2 3/4
Outlet GW 1/2 3/4 3/4
Dimension code .X. 1022 1023 1033
Height H1 245.0 245.0 245.0
Length L1 44.0 44.0 44.0
Length L2 32.0 32.0 32.0
Length A1 14.0 14.0 16.0
Weight 06810 ca. kg 1.8 1.8 1.8
Weight 06815 ca. kg 2.0 2.0 2.0
Coeff. of discharge αwS/G/L 0.50 0.50 0.50
Min. set pressure bar-g 3.0 3.0 3.0
Max. set pressure bar-g 180.0 180.0 180.0
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 O-ring NBR or FKM
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
3 Complete disc 1.4571+NBR or FKM 316Ti + NBR or FKM
4 O-ring + screw NBR or FKM
11 Gasket 1.4404 Graphite 316L Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels. Approved for gases
and liquids. Working temperature: 0°C / 32°F (273K) up to 70°C / 158°F (343K), suitable for horizontal installation from 20 bar.

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

Standard safety valve
with O-ring valve seal, " cleaned and degreased "
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06810.X.000002N (Pmax 15.99 bar)
Part No. 06815.X.000002N (Pmax 15.99 bar)
with NBR O-ring valve seal

Part No. 06810.X.000002F (Pmin 16.00 bar, Pmax 180.0 bar)
Part No. 06815.X.000002F (Pmin 16.00 bar, Pmax 180.0 bar)
with FKM O-ring valve seal

Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet

Safety Valves
Type 06810, Type 06815 - O-ring
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GW 1/2, 3/4 & 1
d0(mm) 10.0
A0(mm2) 78.5

Set
pressure
in bar (g)

Medium A B C
3.0 - 116 3632
4.0 - 145 4194
5.0 - 175 4689
6.0 - 205 5137
7.0 - 234 5548
8.0 - 264 5931
9.0 - 294 6291
10.0 - 324 6631
12.0 - 384 7264
14.0 - 443 7846
16.0 - 503 8388
18.0 - 562 8897
20.0 - 627 9378
25.0 - 777 10485
30.0 - 936 11486
35.0 - 1087 12406
40.0 - 1249 13262
45.0 - 1402 14067
50.0 - 1568 14828
60.0 - 1890 16243
70.0 - 2216 17545
80.0 - 2546 18756
90.0 - 2878 19894
100.0 - 3212 20970
110.0 - 3531 21993
120.0 - 3877 22971
130.0 - 4197 23909
140.0 - 4549 24812
150.0 - 4872 25683
160.0 - 5213 26525
170.0 - 5537 27341
180.0 - 5861 28134

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06810, Type 06815 - O-ring

Edition 2024-12
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Type 06820 Technical data
Nominal size GW 1/2 3/4 1/2 3/4 13/16'' - 16 UN
Orifice d0 6.0 6.0 4.0 4.0 4.0
Dimension code .X. 0623 0633 0423 0433 0423
Set pressure range bar 30-400 30-550 260-400 260-1200 260-1200
Outlet GA 3/4 3/4 3/4 3/4 3/4
Height H1 247 247 247 247 247
Length L1 45 45 45 45 45
Length L2 29 29 29 29 29
Length A1 16 16 16 16 16
Weight 06820 ca. kg 2.9 2.9 2.9 2.9 2.9
Coeff. of discharge gases, vapours αw 0.52 0.52 0.66 0.66 0.66
Coeff. of discharge fluids αw 0.42 0.42 - - -
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4404 A 276 Grade 316L
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4404 A 276 Grade 316L
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4404 A 276 Grade 316L
Spare Parts
2 Inlet body 1.4571 316Ti
3 Disc 1.4571 316Ti
3.1 Split pin 1.4310 301
11 Gasket Graphite
12 Gasket Graphite

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels. Approved for gases,
vapours and liquids. Working temperature: -270°C / -454°F (3K) up to +400°C / +752°F (673K)
Pressure-temperature must be observed, suitable for horizontal installation up to 300 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

Standard safety valve
Metallic or PEEK seal, "cleaned and degreased for oxygen service"
closed bonnet, gastight cap
Inlet / Outlet: male / female thread type G (BSPP) acc. to ISO 228/1

Pmax 550.0 bar (S/G/L): metallic seal, max. Temp. -270°C (3K) up to +400°C (673K)
Part No. 06820.X.000000M
Part No. 06820.X.000000H (Pmax 550.0 bar) stellited version

Pmax 1200.0 bar (S/G): PEEK seal, max. Temp. -60°C (213K) up to +85°C (358K)
Part No. 06820.X.000001W
Part No. 06820.0423.503001W with inlet 13/16''-16 UN

Available options - on request only:
· Flange- or NPT- connection for in- and outlet
· Inlet: Cone & thread connection for d0 6mm - 9M 13/16''-16 UN or 12M 3/4'' - 14NPS
· Special materials such as Duplex for medium wetted parts.

Safety Valves
Type 06820
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Pressure-Temperature Rating

GW 3/4
d0(mm) 4.0
A0(mm2) 12.56

Set
pressure
in bar (g)

Medium B D E
260 1865 6044 543
300 2157 6941 624
400 2847 9142 822
500 3481 11281 1014
600 4065 13360 1201
700 4609 15379 1382
800 5119 17342 1559
900 5600 19251 1730
1000 6058 21108 1897
1100 6495 22917 2060
1200 6914 24682 2218

GW 3/4
d0(mm) 6.0
A0(mm2) 28.27

Set
pressure
in bar (g)

Medium A B C
30.0 254 350 3473
40.0 336 468 4011
60.0 503 708 4912
80.0 670 953 5672
100.0 845 1203 6341
120.0 1032 1451 6947
140.0 1230 1703 7503
160.0 1437 1952 8021
180.0 1688 2194 8508
200.0 2215 2429 8968
220.0 - 2659 9406
240.0 - 2893 9824
260.0 - 3133 10225
280.0 - 3374 10611
300.0 - 3614 10983
320.0 - 3854 11344
340.0 - 4094 11693
360.0 - 4334 12032
380.0 - 4575 12361
400.0 - 4815 12683
420.0 - 5055 12996
440.0 - 5295 13302
460.0 - 5535 13601
480.0 - 5776 13893
500.0 - 6016 14180
520.0 - 6256 14460
550.0 - 6616 14872

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C
D = Flow Hydrogen in kg/h at 20°C
E = Flow Hydrogen in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06820

Edition 2024-12
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Type 06850, 06855 Technical data
Orifice [mm] 10 14
Inlet GW 1/2 3/4 1 3/4 3/4 3/4 1 1 1
Outlet GW 1 1 1 1 1-1/4 1-1/2 1 1-1/4 1-1/2
Dimension code .X. 1024 1034 1044 1434 1435 1436 1444 1445 1446
Height H 305.0 307.0 309.0 310.5 310.5 310.5 312.5 312.5 312.5
Length L1 53.0 53.0 53.0 55.0 55.0 55.0 55.0 55.0 55.0
Length L2 44.5 44.5 44.5 48.2 48.2 48.2 48.2 48.2 48.2
Length A1 14.0 16.0 18.0 16.0 16.0 16.0 18.0 18.0 18.0
Weight 06850 ca. kg 3.2 3.2 3.2 3.4 3.4 3.4 3.4 3.4 3.4
Weight 06855 ca. kg 3.4 3.4 3.4 3.6 3.6 3.6 3.6 3.6 3.6
coefficient of discharge αwD/G 0.84 0.84 0.84 0.70 0.70 0.70 0.70 0.70 0.70
coefficient of discharge αwF 0.68 0.68 0.68 * * * * * *
Min. set pressure bar-g 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Max. set pressure bar-g 250.0 250.0 250.0 200.0 200.0 200.0 200.0 200.0 200.0
Min. temperature °C -270 -270 -270 -270 -270 -270 -270 -270 -270
Max. temperature °C +400 +400 +400 +400 +400 +400 +400 +400 +400
Dimensions in mm. * 0.20-11.50 bar=0.50 / 11.51-74.99 bar=0.49 / 75.00-200.00 bar=0.46

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
2 Inlet body 1.4571 316Ti
3 Disc 1.4571 316Ti
3.1 Split pin 1.4310 301
11 Gasket 1.4404 Graphite 316L Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.
Approved for gases, vapours and liquids. Working temperature: -270°C / -454°F (3K) up to +400°C / +752°F (673K)
Pressure-temperature must be observed, suitable for horizontal installation from 20 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

Standard safety valve
metal to metal seated, "cleaned and degreased for oxygen service"
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06850.X.000000M (Pmax 20.0 bar)
Part No. 06850.X.000000H (Pmax 250.0 bar) stellited version
with gastight cap
Part No. 06855.X.000000M (Pmax 20.0 bar)
Part No. 06855.X.000000H (Pmax 250.0 bar) stellited version
with lifting device

Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet

Safety Valves
Type 06850, Type 06855
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Pressure-Temperature Rating

Type 06850, 06855 Technical data
Orifice [mm] 18
Inlet GW 1 1 1-1/4 1-1/4 1-1/2 1-1/2
Outlet GW 1-1/2 2 1-1/2 2 1-1/2 2
Dimension code .X. 1846 1847 1856 1857 1866 1867
Height H 304.0 304.0 304.0 304.0 306.0 306.0
Length L1 60.0 63.0 60.0 63.0 60.0 63.0
Length L2 49.0 53.0 49.0 53.0 49.0 53.0
Length A1 18.0 18.0 20.0 20.0 22.0 22.0
Weight 06850 ca. kg 3.9 4.1 3.9 4.1 4.0 4.2
Weight 06855 ca. kg 4.1 4.3 4.1 4.3 4.2 4.4
coefficient of discharge αwD/G 0.76 0.76 0.76 0.76 0.76 0.76
coefficient of discharge αwF 0.50 0.50 0.50 0.50 0.50 0.50
Min. set pressure bar-g 0.5 0.5 0.5 0.5 0.5 0.5
Max. set pressure bar-g 110.0 110.0 110.0 110.0 110.0 110.0
Min. temperature °C -270 -270 -270 -270 -270 -270
Max. temperature °C +400 +400 +400 +400 +400 +400
Dimensions in mm.

Safety Valves
Type 06850, Type 06855

Edition 2024-12
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GW 1/2, 3/4 & 1 3/4 & 1 1, 1-1/4 & 1-1/2
d0(mm) 10.0 14.0 18.0
A0(mm2) 78.5 153.9 254.0

Set
pressure
in bar (g)

Medium A B C A B C A B C
0.5 47 56 2075 81 96 3035 127 152 5018
1.0 70 88 2852 116 146 4110 191 242 6794
2.0 112 143 4033 185 236 5813 320 407 9608
3.0 152 194 4940 248 317 7119 444 570 11768
4.0 189 244 5704 309 398 8220 555 715 13588
5.0 227 294 6377 370 480 9190 665 862 15192
6.0 264 344 6986 431 561 10068 774 1007 16642
7.0 301 393 7545 492 642 10874 882 1153 17976
8.0 338 444 8066 552 726 11625 990 1302 19217
9.0 375 494 8556 612 807 12330 1098 1448 20383
10.0 411 545 9018 671 890 12997 1205 1598 21485
15.0 593 794 11045 968 1298 15600 1738 2329 26314
20.0 774 1054 12754 1264 1721 18013 2269 3089 30385
30.0 1140 1572 15620 1861 2568 22062 3341 4609 37213
40.0 1510 2099 18037 2466 3428 25475 4425 6152 42970
50.0 1882 2634 20166 3075 4302 28481 5518 7720 48042
60.0 2256 3175 22091 3685 5186 31200 6614 9308 52628
70.0 2631 3723 23861 4297 6081 33700 7712 10914 56845
80.0 3009 4277 25508 4914 6985 33821 8819 12537 60769
90.0 3394 4835 27055 5543 7898 35872 9949 14174 64456
100.0 3791 5397 28519 6191 8814 37813 11112 15820 67942
110.0 4202 5931 29911 6864 9688 39658 12319 17387 71258
120.0 4629 6513 31241 7561 10637 41422 - - -
140.0 5520 7642 33744 9016 12482 44741 - - -
160.0 6448 8758 36074 - 14305 47830 - - -
180.0 7575 9847 38262 - 16083 50731 - - -
200.0 - 10898 40332 - 17801 53475 - - -
220.0 - 11931 42300 - - - - - -
240.0 - 12983 44181 - - - - - -
250.0 - 13522 45092 - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06850, Type 06855
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Typ 06850, 06855 Technical data
Orifice [mm] 10 14
Inlet GW 1/2 3/4 1 3/4 3/4 3/4 1 1 1
Outlet GW 1 1 1 1 1-1/4 1-1/2 1 1-1/4 1-1/2
Dimension code .X. 1024 1034 1044 1434 1435 1436 1444 1445 1446
Height H 305.0 307.0 309.0 310.5 310.5 310.5 312.5 312.5 312.5
Length L1 53.0 53.0 53.0 55.0 55.0 55.0 55.0 55.0 55.0
Length L2 44.5 44.5 44.5 48.2 48.2 48.2 48.2 48.2 48.2
Length A1 14.0 16.0 18.0 16.0 16.0 16.0 18.0 18.0 18.0
Weight 06850 ca. kg 3.2 3.2 3.2 3.4 3.4 3.4 3.4 3.4 3.4
Weight 06855 ca. kg 3.4 3.4 3.4 3.6 3.6 3.6 3.6 3.6 3.6
Coefficient of discharge αwS/G 0.84 0.84 0.84 0.70 0.70 0.70 0.70 0.70 0.70
Coefficient of discharge αwL 0.68 0.68 0.68 * * * * * *
Min. set pressure bar-g 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Max. set pressure bar-g 150.0 150.0 150.0 120.0 120.0 120.0 120.0 120.0 120.0
Min. temperature °C -270 -270 -270 -270 -270 -270 -270 -270 -270
Max. temperature °C +300 +300 +300 +300 +300 +300 +300 +300 +300
Dimensions in mm. * 0.20-11.50 bar=0.50 / 11.51-74.99 bar=0.49 / 75.00-120.00 bar=0.46

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Sealing plate VESPEL
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
2 Inlet body 1.4571 316Ti
3.1 Split pin 1.4571 316Ti
4 Sealing plate VESPEL
11 Gasket 1.4404 Graphite 316L Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels.
Approved for gases and liquids. Working temperature: -270°C / -454°F (3K) up to +300°C / +572°F (573K)
Pressure-temperature must be observed, suitable for horizontal installation from 20 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. G/L

standard safety valve
with soft valve seal, " cleaned and degreased "
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06850.X.000001L (Pmax 150.0 bar)
with gastight cap
Part No. 06855.X.000001L (Pmax 150.0 bar)
with lifting device

Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet

Safety Valves
Type 06850, Type 06855 - Sealing plate
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Pressure-Temperature Rating

Type 06850, 06855 Technical data
Orifice [mm] 18
Inlet GW 1 1 1-1/4 1-1/4 1-1/2 1-1/2
Outlet GW 1-1/2 2 1-1/2 2 1-1/2 2
Dimension code .X. 1846 1847 1856 1857 1866 1867
Height H 304.0 304.0 304.0 304.0 306.0 306.0
Length L1 60.0 63.0 60.0 63.0 60.0 63.0
Length L2 49.0 53.0 49.0 53.0 49.0 53.0
Length A1 18.0 18.0 20.0 20.0 22.0 22.0
Weight 06850 ca. kg 3.9 4.1 3.9 4.1 4.0 4.2
Weight 06855 ca. kg 4.1 4.3 4.1 4.3 4.2 4.4
Coefficient of discharge αwS/G 0.76 0.76 0.76 0.76 0.76 0.76
Coefficient of discharge αwL 0.50 0.50 0.50 0.50 0.50 0.50
Min. set pressure bar-g 0.5 0.5 0.5 0.5 0.5 0.5
Max. set pressure bar-g 110.0 110.0 110.0 110.0 110.0 110.0
Min. temperature °C -270 -270 -270 -270 -270 -270
Max. temperature °C +300 +300 +300 +300 +300 +300
Dimensions in mm.

Safety Valves
Type 06850, Type 06855 - Sealing plate
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*not suitable for water steam!

GW 1/2, 3/4 & 1 3/4 & 1 1, 1-1/4 & 1-1/2
d0(mm) 10.0 14.0 18.0
A0(mm2) 78.5 153.94 254.0

Set
pressure
in bar (g)

Medium A B C A B C A B C
0.5 - 56 2075 - 96 3035 - 152 5018
1.0 - 88 2852 - 146 4110 - 242 6794
2.0 - 143 4033 - 236 5813 - 407 9608
3.0 - 194 4940 - 317 7119 - 570 11768
4.0 - 244 5704 - 398 8220 - 715 13588
5.0 - 294 6377 - 480 9190 - 862 15192
6.0 - 344 6986 - 561 10068 - 1007 16642
7.0 - 393 7545 - 642 10874 - 1153 17976
8.0 - 444 8066 - 726 11625 - 1302 19217
9.0 - 494 8556 - 807 12330 - 1448 20383
10.0 - 545 9018 - 890 12997 - 1598 21485
15.0 - 794 11045 - 1297 15590 - 2328 26298
20.0 - 1054 12754 - 1721 18013 - 3089 30385
30.0 - 1572 15620 - 2568 22062 - 4609 37213
40.0 - 2099 18037 - 3428 25475 - 6152 42970
45.0 - 2355 19131 - 3847 27020 - 6904 45577
50.0 - 2634 20166 - 4302 28481 - 7720 -
60.0 - 3175 22091 - 5186 - - 9308 -
65.0 - 3436 22993 - 5612 - - 10072 -
70.0 - 3723 - - 6081 - - 10914 -
80.0 - 4277 - - 6985 - - 12537 -
90.0 - 4835 - - 7898 - - 14174 -
100.0 - 5397 - - 8814 - - 15820 -
110.0 - 5931 - - 9688 - - 17387 -
120.0 - 6513 - - 10637 - - - -
140.0 - 7642 - - - - - - -
150.0 - 8184 - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h*
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06850, Type 06855 - Sealing plate

Edition 2024-12
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Typ 06850, 06855 Technical data
Orifice [mm] 10 14
Inlet GW 1/2 3/4 1 3/4 3/4 3/4 1 1 1
Outlet GW 1 1 1 1 1-1/4 1-1/2 1 1-1/4 1-1/2
Dimension code .X. 1024 1034 1044 1434 1435 1436 1444 1445 1446
Height H 305.0 307.0 309.0 310.5 310.5 310.5 312.5 312.5 312.5
Length L1 53.0 53.0 53.0 55.0 55.0 55.0 55.0 55.0 55.0
Length L2 44.5 44.5 44.5 48.2 48.2 48.2 48.2 48.2 48.2
Length A1 14.0 16.0 18.0 16.0 16.0 16.0 18.0 18.0 18.0
Weight 06850 ca. kg 3.2 3.2 3.2 3.4 3.4 3.4 3.4 3.4 3.4
Weight 06855 ca. kg 3.4 3.4 3.4 3.6 3.6 3.6 3.6 3.6 3.6
Coefficient of discharge αwS/G 0.84 0.84 0.84 0.70 0.70 0.70 0.70 0.70 0.70
Coefficient of discharge αwL 0.61 0.61 0.61 0.54 0.54 0.54 0.54 0.54 0.54
Min. set pressure bar-g 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Max. set pressure bar-g 250.0 250.0 250.0 200.0 200.0 200.0 200.0 200.0 200.0
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF8M
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 O-ring NBR or FKM
5 Stem 1.4404 A 276 Grade 316L
6 Bonnet 1.4408 A 351 CF8M
7 Spring 1.4571 A 313 Grade 316Ti
8 Cap 1.4408 A 351 CF8M
9 Lifting cap 1.4408 A 351 CF8M
10 Lever 1.4301 A 276 Grade 304
Spare Parts
3 Complete disc 1.4571+NBR or FKM 316Ti + NBR or FKM
4 O-ring + screw NBR or FKM
11 Gasket 1.4404 Graphite 316L Graphite
12 Gasket PTFE
13 Gasket PTFE
14 O-ring FPM (VITON)

Applications:
Provided as safety device for protection against excessive pressure in gas cylinders and pressure vessels. Approved for gases
and liquids. Working temperature: 0°C / 32°F (273K) up to 70°C / 158°F (343K), suitable for horizontal installation from 20 bar.

Available options - on request only:
· Flange-, NPT- or Tri-Clamp connection for in- and outlet

Part No. 06850.X.000002F Orifice 10 14 18
Part No. 06855.X.000002F Pmin 16.0 bar 15.0 bar 20.0 bar
with FKM O-ring valve seal Pmax 250.0 bar 200.0 bar 110.0 bar

Part No. 06850.X.000002N Orifice 10 14 18
Part No. 06855.X.000002N Pmin 3.0 bar 3.0 bar 3.0 bar
with NBR O-ring valve seal Pmax 15.9 bar 14.9 bar 19.9 bar

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.1130. S/G/L

standard safety valve
with O-ring valve seal, " cleaned and degreased "
closed bonnet, gastight cap or lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Safety Valves
Type 06850, Type 06855 - O-ring
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Type 06850, 06855 Technical data
Orifice [mm] 18
Inlet GW 1 1 1-1/4 1-1/4 1-1/2 1-1/2
Outlet GW 1-1/2 2 1-1/2 2 1-1/2 2
Dimension code .X. 1846 1847 1856 1857 1866 1867
Height H 304.0 304.0 304.0 304.0 306.0 306.0
Length L1 60.0 63.0 60.0 63.0 60.0 63.0
Length L2 49.0 53.0 49.0 53.0 49.0 53.0
Length A1 18.0 18.0 20.0 20.0 22.0 22.0
Weight 06850 ca. kg 3.9 4.1 3.9 4.1 4.0 4.2
Weight 06855 ca. kg 4.1 4.3 4.1 4.3 4.2 4.4
Coefficient of discharge αwS/G 0.76 0.76 0.76 0.76 0.76 0.76
Coefficient of discharge αwL 0.51 0.51 0.51 0.51 0.51 0.51
Min. set pressure bar-g 3.0 3.0 3.0 3.0 3.0 3.0
Max. set pressure bar-g 110.0 110.0 110.0 110.0 110.0 110.0
Dimensions in mm.

Safety Valves
Type 06850, Type 06855 - O-ring
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GW 1/2, 3/4 & 1 3/4 & 1 1, 1-1/4 & 1-1/2
d0(mm) 10.0 14.0 18.0
A0(mm2) 78.5 153.94 254.0

Set
pressure
in bar (g)

Medium A B C A B C A B C
3.0 - 194 4431 - 317 7688 - 570 12003
4.0 - 244 5117 - 398 8878 - 715 13860
5.0 - 294 5721 - 480 9926 - 862 15496
6.0 - 344 6267 - 561 10873 - 1007 16975
7.0 - 393 6769 - 642 11744 - 1153 18335
8.0 - 444 7236 - 726 12555 - 1302 19601
9.0 - 494 7675 - 807 13317 - 1448 20790
10.0 - 545 8090 - 890 14037 - 1598 21915
15.0 - 794 9908 - 1298 17192 - 2329 26840
20.0 - 1054 11441 - 1721 19851 - 3089 30992
30.0 - 1572 14012 - 2568 24313 - 4609 37958
40.0 - 2099 16180 - 3428 28074 - 6152 43830
50.0 - 2634 18090 - 4302 31388 - 7720 49003
60.0 - 3175 19817 - 5186 34384 - 9308 53680
70.0 - 3723 21404 - 6081 37138 - 10914 57981
80.0 - 4277 22882 - 6985 39703 - 12537 61985
90.0 - 4835 24270 - 7898 42111 - 14174 65745
100.0 - 5397 25583 - 8814 44389 - 15820 69301
110.0 - 5931 26832 - 9688 46555 - 17387 72684
120.0 - 6513 28025 - 10637 48626 - - -
140.0 - 7642 30270 - 12482 52522 - - -
150.0 - 8184 31333 - 13368 54365 - - -
160.0 - 8758 32360 - 14305 56148 - - -
180.0 - 9847 34323 - 16083 59554 - - -
200.0 - 10898 36180 - 17801 62775 - - -
220.0 - 11931 37946 - - - - - -
240.0 - 12983 39633 - - - - - -
250.0 - 13522 40451 - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2 / DIN EN ISO 4126-1

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013,25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06850, Type 06855 - O-ring
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Type 50051.0004 Technical data
Nominal size GW 1/2
Orifice d0 7
Set pressure range bar 6.0-15.0
Outlet GA 1/2
Height H 122
Length L1 25
Length L2 28
Length A1 10
Wrench size across flats S1 27
Weight ca. kg 0.38
Coefficient of discharge - gas αw 0.68
Coefficient of discharge - fluid αw 0.53
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CC491K B 62 UNS C83600
2 Inlet body 1.4301 A 276 Grade 304
3 Disc 1.4541 A 276 Grade 321
4 Stem CW614N B 249 UNS C38500
5 Spring 1.4571 A 313 Grade 316Ti
6 Bonnet CW614N B 249 UNS C38500
7 Spring clamp CW614N B 249 UNS C38500
8 Thread ring CW614N B 249 UNS C38500
9 Lifting cap CW614N B 249 UNS C38500
10 Lifting spring 1.4571 A 313 Grade 316Ti
11 Lifting stem CW614N B 249 UNS C38500
12 Lifting device CW614N B 249 UNS C38500

Applications:
Provided as safety device for protection against thermal expansion
in electric or steam fired heat exchangers for vapours, gases and fluids,
specific for heavy oil and lubricants (especially for ships).
Approved for fluids, vapours and gases.
Working temperature: -10°C / +14°F (263K) up to +160°C / +320°F (403K)

Safety Valves, angle type, bronze
Lloyds Register Approval LR-TA 92/20011

Standard safety valve
metal to metal seated,
closed bonnet, with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 50051.0004.0000

Safety Valves
Type 50051.0004
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GW 1/2 1/2
d0(mm) 7.0 7.0
A0(mm2) 38.48 38.48

Set
pressure
in bar (g)

Medium Air Water
6.0 136 3422
7.0 155 3697
8.0 176 3952
9.0 195 4192
10.0 216 4419
11.0 235 4634
12.0 255 4840
13.0 275 5038
14.0 295 5228
15.0 315 5412

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 50051.0004
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Type 50051.0011 Technical data
Nominal size GW 3/8
Orifice d0 7
Set pressure range bar 1.5-5.0
Hose nozzle-Ø M 14.5
Height H 64
Length L1 28.5
Length L2 13
Length A1 12
Wrench size across flats S1 27
Wrench size across flats S2 17
Weight ca. kg 0.16
Coeff. of discharge from 2.0 bar αw 0.42
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body CW614N B 249 UNS C38500
2 Disc CW614N B 249 UNS C38500
3 Valve seal EPDM
4 Stem CW614N B 249 UNS C38500
5 Bonnet CW614N B 249 UNS C38500
6 Spring 1.4571 A 313 Grade 316Ti
7 Lifting device CW614N B 249 UNS C38500
8 Closing cap CC507L B 36 UNS C26800
9 Hose nozzle CW614N B 249 UNS C38500

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels, especially for coffee machines.
Approved for non-toxic gases and vapours.
Working temperature: -10°C / +14°F (263K) up to +160°C / +320°F (433K)
For saturated steam use only up to 4 bar and +150°C / +302°F (423K)

Safety Valves, angle type, brass, type tested TÜV-SV.1009. S/G

Standard safety valve
with EPDM valve seal for vapours and gases
open bonnet, with lifting device
Outlet: female thread M15x1 with installed hose nozzle
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 50051.0011.0000

Available options - on request only:
· hose nozzle acc. to customer specification
· body material CW509L

Safety Valves
Type 50051.0011
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GW 3/8 3/8
d0(mm) 7.0 7.0
A0(mm2) 38.48 38.48

Set
pressure
in bar (g)

Medium Air Saturated steam
1.5 28 22
2.0 35 27
2.5 41 32
3.0 47 37
3.5 53 41
4.0 59 46
4.5 65 51
5.0 72 55

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Saturated steam in kg/h

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 50051.0011
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Type 06310 Technical data
Nominal size GW 3/4 3/4 1
Orifice d0 9 13 17.5
Dimension code .X. 0906 1306 1710
Set pressure saturated steam bar 1.5-200 0.2-200 0.2-100
Set pressure air and fluids bar 1.5-250 0.2-200 0.2-100
Outlet GA 1 1 1-1/2
Height H 280 280 281
Length L1 50 50 54
Length L2 75 75 75
Length A1 16 16 18
Weight ca. kg 2.6 2.6 3.0
Coeff. of discharge gases, vapours αw 0.83 0.81 0.79
Coeff. of discharge fluids αw 0.61 0.53 0.52
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.0619 A 216 Grade WCB
2 Inlet body 1.4404 A 276 Grade 316L
3 Disc 1.4122 no reference
4 Stem 1.4021 A 276 Grade 420
5 Bonnet 1.0619 A 216 Grade WCB
6 Spring 1.4310 A 313 Grade 301
7 Lifting device 0.7040 A 536-87 Gr. 60-40-18

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures (metal to metal seated): -10°C / +14°F (263K) up to +450°C / +842°F (723K)
Working temperatures for discs with soft seals on request

Safety Valves, angle type, steel casting,
type tested, TÜV-SV.909. S/G/L

Full lift safety valve
Standard safety valve for fluids
metal to metal seated,
closed bonnet, with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06310.X.0000
Available options - on request only:
· Disc with soft sealing (NBR, CR, EPDM, FKM, FFKM, PCTFE, PTFE-FDA)

Safety Valves
Type 06310
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GW 3/4 3/4 1
d0(mm) 9 13 17.5
A0(mm2) 63.6 133.0 241.0

Set
pressure
in bar (g)

Medium A B C A B C A B C
0.2 - - - 53 61 1960 85 98 3480
0.5 - - - 84 98 2770 134 157 4930
1.0 - - - 120 143 3750 200 238 6670
2.0 93 113 2930 190 229 5310 331 400 9440
3.0 127 155 3590 258 316 6500 456 558 11600
4.0 158 195 4140 322 396 7510 569 700 13300
5.0 189 234 4630 386 477 8390 681 842 14900
6.0 220 274 5070 449 557 9190 793 985 16300
8.0 282 353 5860 573 718 10600 1013 1269 18900
10.0 343 432 6550 699 879 11900 1235 1554 21100
15.0 496 629 8020 1009 1281 14500 1783 2264 25800
20.0 650 827 9260 1323 1685 16800 2338 2977 29800
25.0 802 1025 10400 1632 2087 18800 2885 3688 33400
30.0 957 1223 11300 1949 2490 20600 3445 4401 36500
40.0 1268 1618 13100 2582 3295 23700 4562 5824 42200
50.0 1588 2014 14600 3234 4101 26500 5715 7247 47200
60.0 1910 2409 16000 3889 4906 29100 6874 8671 51700
80.0 2583 3201 18500 5259 6517 33600 9294 11518 59700
100.0 3296 3992 20700 6711 8127 37500 11862 14364 66700
150.0 5438 5969 25400 11072 12153 46000 - - -
200.0 8989 7947 29300 - 16181 53100 - - -
250.0 - 9924 32700 - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06310
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Type 06311 Technical data
Nominal size GW 3/4 3/4 1
Orifice d0 9 13 17.5
Dimension code .X. 0906 1306 1710
Set pressure saturated steam bar 1.5-200 0.2-200 0.2-100
Set pressure air and fluids bar 1.5-250 0.2-200 0.2-100
Outlet GA 1 1 1-1/2
Height H 280 280 281
Length L1 50 50 54
Length L2 75 75 75
Length A1 16 16 18
Weight ca. kg 2.6 2.6 3.0
Coeff. of discharge gases, vapours αw 0.83 0.81 0.79
Coeff. of discharge fluids αw 0.61 0.53 0.52
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4408 A 351 CF 8M
2 Inlet body 1.4404 A 276 Grade 316L
3 Disc 1.4404 A 276 Grade 316L
4 Stem 1.4404 A 276 Grade 316L
5 Bonnet 1.4408 A 351 CF 8M
6 Spring 1.4310 A 313 Grade 301
7 Lifting cap 1.4408 A 351 CF 8M

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures (metal to metal seated): -200°C / -328°F (73K) up to +400°C / +752°F (673K)
Working temperatures for discs with soft seals on request

Safety Valves, angle type, stainless steel,
type tested, TÜV-SV.909. S/G/L

Full lift safety valve
Standard safety valve for fluids
metal to metal seated,
closed bonnet, with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06311.X.0000
Available options - on request only:
· Disc with soft sealing (NBR, CR, EPDM, FKM, FFKM, PCTFE, PTFE-FDA)

Safety Valves
Type 06311
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GW 3/4 3/4 1
d0(mm) 9 13 17.5
A0(mm2) 63.6 133.0 241.0

Set
pressure
in bar (g)

Medium A B C A B C A B C
0.2 - - - 53 61 1960 85 98 3480
0.5 - - - 84 98 2770 134 157 4930
1.0 - - - 120 143 3750 200 238 6670
2.0 93 113 2930 190 229 5310 331 400 9440
3.0 127 155 3590 258 316 6500 456 558 11600
4.0 158 195 4140 322 396 7510 569 700 13300
5.0 189 234 4630 386 477 8390 681 842 14900
6.0 220 274 5070 449 557 9190 793 985 16300
8.0 282 353 5860 573 718 10600 1013 1269 18900
10.0 343 432 6550 699 879 11900 1235 1554 21100
15.0 496 629 8020 1009 1281 14500 1783 2264 25800
20.0 650 827 9260 1323 1685 16800 2338 2977 29800
25.0 802 1025 10400 1632 2087 18800 2885 3688 33400
30.0 957 1223 11300 1949 2490 20600 3445 4401 36500
40.0 1268 1618 13100 2582 3295 23700 4562 5824 42200
50.0 1588 2014 14600 3234 4101 26500 5715 7247 47200
60.0 1910 2409 16000 3889 4906 29100 6874 8671 51700
80.0 2583 3201 18500 5259 6517 33600 9294 11518 59700
100.0 3296 3992 20700 6711 8127 37500 11862 14364 66700
150.0 5438 5969 25400 11072 12153 46000 - - -
200.0 8989 7947 29300 - 16181 53100 - - -
250.0 - 9924 32700 - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06311
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Technical data Type 06315.X.N000/N020 Type 06315.X.L000/L020
Nominal size GW 1/2 3/4 1/2 3/4
Orifice d0 10 10 10 10
Dimension code .X. 1004 1006 1004 1006
Set pressure range bar 0.1-93 0.1-93 93-180 93-180
Outlet GA 1/2 1/2 1/2 1/2
Height H1 195 195 - -
Height H2 - - 216 216
Height H3 180 180 - -
Height H4 - - 191 191
Length L1 30 30 30 30
Length L2 33 33 33 33
Length A1 15 16 15 16
Weight ca. kg 1.2 1.2 1.4 1.4
Coeff. of discharge gases, vapours αw 0.50 0.50 0.50 0.50
Coeff. of discharge fluids αw 0.35 0.35 0.35 0.35
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4104 A 276 Grade 430F
2 Inlet body 1.4104 A 276 Grade 430F
3 Disc 1.4122 no reference
4 Stem 1.4021 A 276 Grade 420
5 Spring 1.4310 A 313 Grade 301
6 Lifting device 1.4104 A 276 Grade 430F
7 Cap 1.0718 A 108

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels. Approved for gases, vapours and fluids.
Working temperature (metal to metal seated): -10°C / +14°F (263K) up to +220°C / +428°F (493K)
Working temperatures for discs with soft seals on request

Safety Valves, angle type, chromium steel, type tested, TÜV-SV.980. S/G/L

Standard safety valve
metal to metal seated, closed bonnet
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06315.X.N000 (0.1 - 93.0 bar)
Part No. 06315.X.L000 (93.0 - 180.0 bar)
with lifting device - head A

Part No. 06315.X.N020 (0.1 - 93.0 bar)
Part No. 06315.X.L020 (93.0 - 180.0 bar)
with gastight cap - head C

Available options - on request only:
· Threads NPT acc. to ANSI B 1.20.1
· Disc with soft sealing (NBR, CR, EPDM, FKM, FFKM, PCTFE, PTFE-FDA)

Safety Valves
Type 06315
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GW 1/2 & 3/4
d0(mm) 10.0
A0(mm2) 78.5

Set
pressure
in bar (g)

Medium A B C
0.1 12 14 630
0.5 29 34 1080
1.0 43 51 1470
2.0 70 84 2070
3.0 94 115 2540
4.0 118 145 2930
5.0 141 174 3280
6.0 164 204 3590
8.0 209 262 4150
10.0 255 321 4640
15.0 369 468 5680
20.0 483 615 6560
25.0 596 762 7330
30.0 712 909 8030
40.0 943 1204 9270
50.0 1181 1498 10400
60.0 1421 1792 11400
70.0 1670 2086 12300
80.0 1921 2380 13100
100.0 2451 2969 14700
150.0 4044 4439 18000
180.0 - 5322 19700

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06315

Edition 2024-12

Phone: +49 4531 509-082



Technical data Type 06316.X.N000/N020 Type 06316.X.L000/L020
Nominal size GW 1/2 3/4 1/2 3/4 1/2 3/4
Orifice d0 10 10 6 6 10 10
Dimension code .X. 1004 1006 0604 0606 1004 1006
Set pressure range bar 0.1-68 0.1-68 180-330 180-330 68-180 68-180
Outlet GA 1/2 1/2 1/2 1/2 1/2 1/2
Height H1 195 195 - - - -
Height H2 - - 201 201 216 216
Height H3 180 180 - - - -
Height H4 - - 191 191 191 191
Length L1 30 30 30 30 30 30
Length L2 33 33 33 33 33 33
Length A1 15 16 15 16 15 16
Weight ca. kg 1.2 1.2 1.4 1.4 1.4 1.4
Coeff. of discharge gases, vapours αw 0.50 0.50 0.72 0.72 0.50 0.50
Coeff. of discharge fluids αw 0.35 0.35 - - 0.35 0.35
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Outlet body 1.4404 A 276 Grade 316L
2 Inlet body 1.4404 A 276 Grade 316L
3 Disc 1.4404 A 276 Grade 316L
4 Stem 1.4404 A 276 Grade 316L
5 Spring 1.4310 A 313 Grade 301
6 Lifting device 1.4404 A 276 Grade 316L
7 Cap 1.4404 A 276 Grade 316L

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels. Approved for gases, vapours and fluids.
Working temperature (metal to metal seated, pay attention to AD-Merkblatt W10: Temperature-Pressure-
Overview): -270°C / -454°F (6K) up to +280°C / +536°F (553K)
Working temperatures for discs with soft seals on request

Safety Valves, angle type, stainless steel, type tested, TÜV-SV.980. S/G/L
Standard safety valve
metal to metal seated, closed bonnet
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06316.X.N000 (0.1 - 68.0 bar)
Part No. 06316.X.L000 (68.0 - 330.0 bar)
with lifting device - head A
Part No. 06316.X.N020 (0.1 - 68.0 bar)
Part No. 06316.X.L020 (68.0 - 330.0 bar)
with gastight cap - head C
Available options - on request only:
· Threads NPT acc. to ANSI B 1.20.1
· Disc with soft sealing (NBR, CR, EPDM, FKM, FFKM, PCTFE, PTFE-FDA)

Safety Valves
Type 06316

Edition 2024-12
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GW 1/2 & 3/4
d0(mm) 6 10
A0(mm2) 28.3 78.5

Set
pressure
in bar (g)

Medium B A B C
0.1 - 12 14 630
0.5 - 29 34 1080
1.0 - 43 51 1470
2.0 - 70 84 2070
3.0 - 94 115 2540
4.0 - 118 145 2930
5.0 - 141 174 3280
6.0 - 164 204 3590
8.0 - 209 262 4150
10.0 - 255 321 4640
15.0 - 369 468 5680
20.0 - 483 615 6560
25.0 - 596 762 7330
30.0 - 712 909 8030
40.0 - 943 1204 9270
50.0 - 1181 1498 10400
60.0 - 1421 1792 11400
70.0 - 1670 2086 12300
80.0 - 1921 2380 13100
100.0 - 2451 2969 14700
150.0 - 4044 4439 18000
180.0 2759 - 5322 19700
200.0 3064 - - -
250.0 3826 - - -
300.0 4589 - - -
330.0 5046 - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06316

Edition 2024-12

Phone: +49 4531 509-084



Type 06317 Technical data
Nominal size GW 3/8 1/2 1/2 1/2 3/4 3/4 1 1 1-1/4 1-1/4
Orifice d0 10 6 8 10 12.5 16 12.5 16 16 20
Dimension code .X. 1003 0604 0804 1004 1206 1606 1210 1610 1612 2012
Set pressure range bar 0.1-140 120-500 20-200 0.1-140 32-70 0.1-32 32-70 0.1-32 0.1-32 0.1-20
Outlet GA 1/2 3/4 1/2 1/2 1 1 1 1 1 1
Height H1 200 200 200 200 230 230 230 230 230 230
Height H2 185 185 185 185 215 215 215 215 215 215
Length L1 40 40 40 40 50 50 50 50 50 50
Length L2 34 34 34 34 40 40 40 40 40 40
Length A1 12 14 12 14 16 16 18 18 20 20
Wrench size across flats S1 32 32 32 32 41 41 41 41 50 50
Weight ca. kg 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.8 1.8
Coeff. of discharge
gases,vapours

αw 0.38 0.42 0.42 0.38 0.37 0.29 0.37 0.29 0.29 0.11

Coeff. of discharge fluids αw 0.30 - 0.30 0.30 0.29 0.23 0.29 0.23 0.23 0.08
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body + bonnet 1.4581 A 351 CF 10MC
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Stem 1.4571 A 276 Grade 316Ti
5 Spring 1.4310 A 313 Grade 301
6 Lifting cap 1.4581 A 351 CF 10MC
7 Lifting stem 1.4305 A 276 Grade 303
8 Lever 3.2581 no reference
9 Cap 1.4581 A 351 CF 10MC

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels. Approved for gases, vapours and fluids.
Working temperature: -60°C / -76°F (213K) up to +280°C / +536°F (553K)

Safety Valves, angle type, stainless steel,
type tested, TÜV-SV.847. S/G/L (G 3/8 - G 1/2, d0 = 6.0 only S/G)
type tested, TÜV-SV.878. S/G/L (G 3/4 - G 1-1/4)

metal to metal seated, closed bonnet
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06317.X.0000
with lifting device - head A
Part No. 06317.X.0020
with gastight cap - head C

Available options - on request only:
· Disc with soft sealing (EPDM, FKM, PTFE)

Safety Valves
Type 06317

Edition 2024-12
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GW 3/4. 1 & 1-1/4 1-1/4
d0(mm) 16 20
A0(mm2) 201.1 314.2

Set
pressure
in bar (g)

Medium A B C A B C
0.1 23 29 1052 13 16 572
0.4 36 50 1663 19 27 904
1.0 67 81 2467 39 48 1341
2.0 100 127 3489 59 75 1896
3.0 134 171 4273 79 102 2322
4.0 167 215 4934 99 128 2682
6.0 232 303 6043 138 180 3284
8.0 298 391 6978 177 232 3792
10.0 363 479 7801 215 284 4240
20.0 686 920 11033 407 545 5996
30.0 1011 1364 13512 - - -
35.0 1174 1587 14595 - - -

GW 1/2 1/2 3/8 & 1/2 3/4 & 1
d0(mm) 6 8 10 12.5
A0(mm2) 28.3 50.3 78.5 122.7

Set
pressure
in bar (g)

Medium B A B C A B C A B C
0.1 - - - - 12 15 536 - - -
0.4 - - - - 17 24 847 - - -
1.0 - - - - 33 40 1257 - - -
2.0 - - - - 51 64 1778 - - -
3.0 - - - - 68 88 2177 - - -
4.0 - - - - 85 110 2514 - - -
6.0 - - - - 119 155 3079 - - -
8.0 - - - - 152 200 3555 - - -
10.0 - - - - 186 245 3975 - - -
20.0 - 249 333 3598 351 471 5621 - - -
30.0 - 366 494 4406 518 698 6884 - - -
35.0 - 425 575 4759 601 812 7436 914 1236 11232
40.0 - 484 656 5088 684 927 7949 1040 1410 12007
50.0 - 602 819 5688 851 1157 8888 1295 1760 13424
60.0 - 722 983 6231 1021 1389 9736 1553 2113 14706
70.0 - 843 1148 6730 1192 1622 10516 1814 2469 15884
80.0 - 968 1314 7195 1368 1858 11242 - - -
90.0 - 1096 1482 7632 1549 1549 11924 - - -
100.0 - 1225 1650 8044 1731 1731 12569 - - -
120.0 1627 1486 1991 8812 2100 2100 13769 - - -
140.0 1909 1754 2337 9518 2479 2479 14872 - - -
160.0 2182 - 2725 10186 - - - - - -
180.0 2455 - 3065 10704 - - - - - -
200.0 2782 - 3406 11376 - - - - - -
250.0 3541 - - - - - - - - -
300.0 4332 - - - - - - - - -
350.0 5156 - - - - - - - - -
400.0 6019 - - - - - - - - -
450.0 6923 - - - - - - - - -
500.0 7873 - - - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06317

Edition 2024-12

Phone: +49 4531 509-086



Type 06318 Technical data
Nominal size GW 3/8 1/2 1/2 1/2 3/4 3/4 1 1 1-1/4 1-1/4
Orifice d0 10 8 10 12.5 12.5 16 12.5 16 16 20
Dimension code .X. 1003 0804 1004 1204 1206 1606 1210 1610 1612 2012
Set pressure range bar 0.1-140 20-200 0.1-140 0.1-70 32-70 0.1-32 32-70 0.1-32 0.1-32 0.1-20
Outlet GA 1/2 1/2 1/2 1/2 1 1 1 1 1 1
Height H1 200 200 200 200 230 230 230 230 230 230
Height H2 185 185 185 185 215 215 215 215 215 215
Length L1 40 40 40 40 50 50 50 50 50 50
Length L2 34 34 34 34 40 40 40 40 40 40
Length A1 12 12 14 14 16 16 18 18 20 20
Wrench size across flats S1 32 32 32 32 41 41 41 41 50 50
Weight ca. kg 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.8 1.8
Coeff. of discharge gases,
vapours

αw 0.38 0.42 0.38 0.27 0.37 0.29 0.37 0.29 0.29 0.11

Coeff. of discharge fluids αw 0.30 0.30 0.30 0.20 0.29 0.23 0.29 0.23 0.23 0.08
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body + Bonnet 0.7043 A 395
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Stem 1.4104 A 276 Grade 430F
5 Spring 1.4310 A 313 Grade 301
6 Lifting cap 1.4104 A 276 Grade 430F
7 Lifting stem 1.4305 A 276 Grade 303
8 Lever 3.2581 no reference
9 Cap 1.0718 A 108

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -10°C / +14°F (263K) up to +280°C / +536°F (553K)

Safety Valves, angle type, ductile casting GGG-40.3,
type tested, TÜV-SV.847. S/G/L (G 3/8 - G 1/2)
type tested, TÜV-SV.878. S/G/L (G 3/4 - G 1-1/4)

metal to metal seated, closed bonnet
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06318.X.0000
with lifting device - head A
Part No. 06318.X.0020
with gastight cap - head C

Available options - on request only:
· Disc with soft sealing (EPDM, FKM, PTFE)

Safety Valves
Type 06318

Edition 2024-12
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GW 3/4. 1 & 1-1/4 1-1/4
d0(mm) 16 20
A0(mm2) 201.1 314.2

Set
pressure
in bar (g)

Medium A B C A B C
0.1 23 29 1052 13 16 572
0.4 36 50 1663 19 27 904
1.0 67 81 2467 39 48 1341
2.0 100 127 3489 59 75 1896
3.0 134 171 4273 79 102 2322
4.0 167 215 4934 99 128 2682
6.0 232 303 6043 138 180 3284
8.0 298 391 6978 177 232 3792
10.0 363 479 7801 215 284 4240
20.0 686 920 11033 407 545 5996
30.0 1011 1364 13512 - - -
35.0 1174 1587 14595 - - -

GW 1/2 3/8 & 1/2 1/2 3/4 & 1
d0(mm) 8 10 12.5 12.5
A0(mm2) 50.3 78.5 122.7 122.7

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.1 - - - 12 15 536 12 15 558 - - -
0.4 - - - 17 24 847 19 26 883 - - -
1.0 - - - 33 40 1257 36 44 1309 - - -
2.0 - - - 51 64 1778 57 72 1852 - - -
3.0 - - - 68 88 2177 76 97 2268 - - -
4.0 - - - 85 110 2514 95 122 2619 - - -
6.0 - - - 119 155 3079 132 172 3207 - - -
8.0 - - - 152 200 3555 169 222 3703 - - -
10.0 - - - 186 245 3975 207 272 4140 - - -
20.0 249 333 3598 351 471 5621 390 523 5855 - - -
30.0 366 494 4406 518 698 6884 575 775 7171 - - -
35.0 425 575 4759 601 812 7436 667 902 7746 914 1236 11232
40.0 484 656 5088 684 927 7949 759 1029 8280 1040 1410 12007
50.0 602 819 5688 851 1157 8888 945 1285 9258 1295 1760 13424
60.0 722 983 6231 1021 1389 9736 1133 1542 10141 1553 2113 14706
70.0 843 1148 6730 1192 1622 10516 1324 1801 10954 1814 2469 15884
80.0 968 1314 7195 1368 1858 11242 - - - - - -
90.0 1096 1482 7632 1549 1549 11924 - - - - - -
100.0 1225 1650 8044 1731 1731 12569 - - - - - -
120.0 1486 1991 8812 2100 2100 13769 - - - - - -
140.0 1754 2337 9518 2479 2479 14872 - - - - - -
160.0 - 2725 10186 - - - - - - - - -
180.0 - 3065 10704 - - - - - - - - -
200.0 - 3406 11376 - - - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06318

Edition 2024-12

Phone: +49 4531 509-088



Type 06319 Technical data
Nominal size GW 3/8 1/2 1/2 1/2 3/4 3/4 1 1 1-1/4 1-1/4
Orifice d0 10 8 10 12.5 12.5 16 12.5 16 16 20
Dimension code .X. 1003 0804 1004 1204 1206 1606 1210 1610 1612 2012
Set pressure range bar 0.1-140 20-200 0.1-140 0.1-70 32-70 0.1-32 32-70 0.1-32 0.1-32 0.1-20
Outlet GA 1/2 1/2 1/2 1/2 1 1 1 1 1 1
Height H 185 185 185 185 215 215 215 215 215 215
Length L1 40 40 40 40 50 50 50 50 50 50
Length L2 34 34 34 34 40 40 40 40 40 40
Length A1 12 12 14 14 16 16 18 18 20 20
Wrench size across flats S1 32 32 32 32 41 41 41 41 50 50
Weight ca. kg 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.8 1.8
Coeff. of discharge gases,
vapours

αw 0.38 0.42 0.38 0.27 0.37 0.29 0.37 0.29 0.29 0.11

Coeff. of discharge fluids αw 0.30 0.30 0.30 0.20 0.29 0.23 0.29 0.23 0.23 0.08
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body + Bonnet 1.4308 A 351 CF8
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Stem 1.4571 A 276 Grade 316Ti
5 Spring 1.4310 A 313 Grade 301
6 Cap 1.4571 A 276 Grade 316Ti

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -200°C / -328°F (73K) up to +280°C / +536°F (553K)

Safety Valves, angle type, stainless steel,
type tested, TÜV-SV.847. S/G/L (G 3/8 - G 1/2)
type tested, TÜV-SV.878. S/G/L (G 3/4 - G 1-1/4)

metal to metal seated, closed bonnet
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06319.X.0020
with gastight cap

Safety Valves
Type 06319

Edition 2024-12
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GW 3/4. 1 & 1-1/4 1-1/4
d0(mm) 16 20
A0(mm2) 201.1 314.2

Set
pressure
in bar (g)

Medium A B C A B C
0.1 23 29 1052 13 16 572
0.4 36 50 1663 19 27 904
1.0 67 81 2467 39 48 1341
2.0 100 127 3489 59 75 1896
3.0 134 171 4273 79 102 2322
4.0 167 215 4934 99 128 2682
6.0 232 303 6043 138 180 3284
8.0 298 391 6978 177 232 3792
10.0 363 479 7801 215 284 4240
20.0 686 920 11033 407 545 5996
30.0 1011 1364 13512 - - -
35.0 1174 1587 14595 - - -

GW 1/2 3/8 & 1/2 1/2 3/4 & 1
d0(mm) 8 10 12.5 12.5
A0(mm2) 50.3 78.5 122.7 122.7

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.1 - - - 12 15 536 12 15 558 - - -
0.4 - - - 17 24 847 19 26 883 - - -
1.0 - - - 33 40 1257 36 44 1309 - - -
2.0 - - - 51 64 1778 57 72 1852 - - -
3.0 - - - 68 88 2177 76 97 2268 - - -
4.0 - - - 85 110 2514 95 122 2619 - - -
6.0 - - - 119 155 3079 132 172 3207 - - -
8.0 - - - 152 200 3555 169 222 3703 - - -
10.0 - - - 186 245 3975 207 272 4140 - - -
20.0 249 333 3598 351 471 5621 390 523 5855 - - -
30.0 366 494 4406 518 698 6884 575 775 7171 - - -
35.0 425 575 4759 601 812 7436 667 902 7746 914 1236 11232
40.0 484 656 5088 684 927 7949 759 1029 8280 1040 1410 12007
50.0 602 819 5688 851 1157 8888 945 1285 9258 1295 1760 13424
60.0 722 983 6231 1021 1389 9736 1133 1542 10141 1553 2113 14706
70.0 843 1148 6730 1192 1622 10516 1324 1801 10954 1814 2469 15884
80.0 968 1314 7195 1368 1858 11242 - - - - - -
90.0 1096 1482 7632 1549 1549 11924 - - - - - -
100.0 1225 1650 8044 1731 1731 12569 - - - - - -
120.0 1486 1991 8812 2100 2100 13769 - - - - - -
140.0 1754 2337 9518 2479 2479 14872 - - - - - -
160.0 - 2725 10186 - - - - - - - - -
180.0 - 3065 10704 - - - - - - - - -
200.0 - 3406 11376 - - - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06319

Edition 2024-12

Phone: +49 4531 509-090



Type 06120, 06121 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100
Orifice d0 12 18 18 18 23 29 37 46 60
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000
Set pressure range bar 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16
Flange diameter D 95 105 115 140 150 165 185 200 220
Height Type 06120 H 310 315 320 325 335 360 470 525 605
Height Type 06121 H 305 310 315 320 330 355 475 530 590
Length L1 90 95 100 105 115 125 145 155 175
Length L2 90 95 100 105 115 125 145 155 175
Weight ca. kg 5.0 6.0 6.0 8.0 9.0 12.0 15.0 20.0 33.0
Coeff. of discharge gases, vapours αw 0.29 0.29 0.38 0.38 0.38 0.38 0.38 0.38 0.38
Coeff. of discharge fluids αw 0.19 0.19 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 0.6025 A 48-83 Gr. 35B
2 Disc 1.4122 no reference
3 Stem 1.4021 A 276 Grade 420
4 Spring 1.1200 A 227
5 Bonnet 0.7040 A 536-87 Gr. 60-40-18
6 Lifting device 0.7040 A 536-87 Gr. 60-40-18

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -10°C / +14°F (263K) up to +200°C / +392°F (473K)

Safety Valves, angle type, cast iron
type tested, TÜV-SV.577. S/G/L

Standard safety valve
metal to metal seated, with lifting device
Flanged connection acc. to DIN EN 1092-1 PN16

Part No. 06120.X.0000
open bonnet
Part No. 06121.X.0000
closed bonnet
Available options - on request only:
· Disc with soft sealing
· Extended pressure and temperature ranges

Safety Valves
Type 06120, Type 06121

Edition 2024-12

herose.com 91



DN 50 65 80 100
d0(mm) 29 37 46 60
A0(mm2) 660.6 1075.3 1662.1 2827.8

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 88 101 4600 142 165 7500 220 255 11600 375 431 19700
0.5 163 191 6510 265 311 10600 410 481 16400 697 819 27800
1.0 263 313 8810 428 510 14300 661 788 22200 1125 1341 37700
2.0 442 534 12500 720 870 20300 1113 1344 31300 1893 2287 53300
3.0 603 737 15300 981 1199 24800 1517 1854 38400 2581 3153 65300
4.0 752 925 17600 1224 1505 28700 1892 2327 44300 3218 3958 75400
5.0 900 1113 19700 1465 1811 32100 2265 2800 49600 3853 4763 84300
6.0 1048 1301 21600 1706 2117 35100 2636 3273 54300 4485 5568 92400
7.0 1192 1489 23300 1940 2423 37900 2999 3746 58600 5102 6373 99800
8.0 1339 1677 24900 2179 2729 40600 3368 4219 62700 5730 7177 107000
9.0 1485 1865 26400 2418 3035 43000 3737 4692 66500 6358 7982 113000
10.0 1632 2053 27900 2656 3342 45300 4105 5165 70100 6984 8787 119000
12.0 1924 2429 30500 3132 3954 49700 4842 6111 76800 8237 10397 131000
14.0 2211 2805 33000 3599 4566 53700 5563 7057 82900 9464 12006 141000
16.0 2503 3181 35200 4074 5178 57400 6297 8003 88700 10714 13616 151000

DN 15 20 25 & 32 40
d0(mm) 12 18 18 23
A0(mm2) 113.1 254.5 254.5 415.5

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 - - - - - - 34 39 1770 55 63 2890
0.5 15 18 846 30 35 1900 63 74 2510 102 120 4090
1.0 31 37 1146 67 80 2580 101 121 3390 165 197 5540
2.0 57 69 1621 129 156 3650 170 206 4800 278 336 7840
3.0 77 95 1985 177 217 4470 232 284 5880 379 463 9600
4.0 98 120 2292 221 272 5160 290 356 6790 473 582 11100
5.0 117 145 2563 265 327 5770 347 429 7590 566 700 12400
6.0 136 170 2807 308 382 6320 404 501 8310 659 818 13600
7.0 155 194 3032 350 438 6820 459 574 8980 750 936 14700
8.0 175 219 3242 394 493 7300 516 646 9600 842 1055 15700
9.0 194 243 3439 437 548 7740 572 718 10200 934 1173 16600
10.0 213 268 3625 480 604 8160 629 791 10700 1026 1291 17500
12.0 251 317 3971 566 714 8930 741 936 11800 1210 1528 19200
14.0 289 366 4289 650 825 9650 852 1081 12700 1391 1764 20700
16.0 327 415 4585 736 935 10300 964 1225 13600 1574 2001 22200

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06120, Type 06121

Edition 2024-12

Phone: +49 4531 509-092



Type 06125, 06126 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125
Orifice d0 12 18 18 18 23 29 37 46 60 74
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250
Set pressure saturated steam bar 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-30 0.2-24
Set pressure air and fluids bar 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-35 0.2-30 0.2-32
Flange diameter D 95 105 115 140 150 165 185 200 235 270
Height Type 06125 H 310 315 320 325 335 360 470 525 605 740
Height Type 06126 H 305 310 315 320 330 355 475 530 590 745
Length L1 90 95 100 105 115 125 145 155 175 200
Length L2 90 95 100 105 115 125 145 155 175 200
Weight ca. kg 5.0 6.0 6.0 8.0 9.0 12.0 15.0 20.0 33.0 48.0
Coeff. of discharge gases,
vapours

αw 0.29 0.29 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38

Coeff. of discharge fluids αw 0.19 0.19 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 1.0619 A 216 Grade WCB
2 Disc 1.4122 no reference
3 Stem 1.4021 A 276 Grade 420
4 Spring 1.1200 A 227
5 Bonnet 1.0619 A 216 Grade WCB
6 Lifting device 0.7040 A 536-87 Gr. 60-40-18

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -85°C / -121°F (188K) up to +450°C / +842°F (723K)

Safety Valves, angle type, cast steel
type tested, TÜV-SV.577. S/G/L

Standard safety valve
metal to metal seated, with lifting device
Flanged connection acc. to DIN EN 1092-1 PN40

Part No. 06125.X.0000
open bonnet
Part No. 06126.X.0000
closed bonnet
Available options - on request only:
· Disc with soft sealing
· Extended pressure and temperature ranges

Safety Valves
Type 06125, Type 06126
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DN 65 80 100 125
d0(mm) 37 46 60 74
A0(mm2) 1075.3 1662.1 2827.8 4300.7

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 142 165 7500 220 255 11600 375 431 19700 570 660 30000
0.5 265 311 10600 410 481 16400 697 819 27800 1060 1245 42400
1.0 428 510 14300 661 788 22200 1125 1341 37700 1711 2039 57400
2.0 720 870 20300 1113 1344 31300 1893 2287 53300 2880 3478 81100
3.0 981 1199 24800 1517 1854 38400 2581 3153 65300 3926 4797 99300
4.0 1224 1505 28700 1892 2327 44300 3218 3958 75400 4895 6021 115000
5.0 1465 1811 32100 2265 2800 49600 3853 4763 84300 5861 7245 128000
6.0 1706 2117 35100 2636 3273 54300 4485 5568 92400 6823 8469 140000
7.0 1940 2423 37900 2999 3746 58600 5102 6373 99800 7761 9694 152000
8.0 2179 2729 40600 3368 4219 62700 5730 7177 107000 8717 10918 162000
9.0 2418 3035 43000 3737 4692 66500 6358 7982 113000 9671 12142 172000
10.0 2656 3342 45300 4105 5165 70100 6984 8787 119000 10624 13366 181000
12.0 3132 3954 49700 4842 6111 76800 8237 10397 131000 12530 15815 199000
16.0 4074 5178 57400 6297 8003 88700 10714 13616 151000 16296 20711 229000
20.0 5027 6402 64100 7770 9895 99100 13218 16835 169000 20107 25608 257000
24.0 5967 7626 70200 9222 11788 109000 15690 20055 185000 23866 30505 281000
28.0 6925 8851 75900 10704 13680 117000 18211 23274 200000 - 35402 304000
32.0 7890 10075 81100 12195 15572 125000 20748 - - - 40299 324000
34.0 - 10687 83600 - 16518 129000 - - - - - -
36.0 - 11299 86000 - - - - - - - - -
40.0 - 12523 90700 - - - - - - - - -

DN 15 20 25 & 32 40 50
d0(mm) 12 18 18 23 29
A0(mm2) 113.1 254.5 254.5 415.5 660.6

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C A B C
0.2 - - - - - - 34 39 1770 55 63 2890 88 101 4600
0.5 15 18 846 30 35 1900 63 74 2510 102 120 4090 163 191 6510
1.0 31 37 1146 67 80 2580 101 121 3390 165 197 5540 263 313 8810
2.0 57 69 1621 129 156 3650 170 206 4800 278 336 7840 442 534 12500
3.0 77 95 1985 177 217 4470 232 284 5880 379 463 9600 603 737 15300
4.0 98 120 2292 221 272 5160 290 356 6790 473 582 11100 752 925 17600
5.0 117 145 2563 265 327 5770 347 429 7590 566 700 12400 900 1113 19700
6.0 136 170 2807 308 382 6320 404 501 8310 659 818 13600 1048 1301 21600
7.0 155 194 3032 350 438 6820 459 574 8980 750 936 14700 1192 1489 23300
8.0 175 219 3242 394 493 7300 516 646 9600 842 1055 15700 1339 1677 24900
9.0 194 243 3439 437 548 7740 572 718 10200 934 1173 16600 1485 1865 26400
10.0 213 268 3625 480 604 8160 629 791 10700 1026 1291 17500 1632 2053 27900
12.0 251 317 3971 566 714 8930 741 936 11800 1210 1528 19200 1924 2429 30500
16.0 327 415 4585 736 935 10300 964 1225 13600 1574 2001 22200 2503 3181 35200
20.0 403 513 5126 908 1156 11500 1190 1515 15200 1942 2474 24800 3088 3933 39400
24.0 479 612 5615 1078 1377 12600 1412 1805 16600 2306 2947 27100 3665 4685 43200
28.0 555 710 6065 1251 1599 13600 1639 2095 18000 2676 3420 29300 4254 5437 46600
32.0 632 808 6484 1425 1820 14600 1867 2384 19200 3049 3893 31300 4847 6189 49800
36.0 - 906 6877 - 2041 15500 - 2674 20400 - 4366 33200 - 6941 52900
40.0 - 1005 7250 - 2262 16300 - 2964 21500 - 4839 35000 - 7693 55700

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06125, Type 06126

Edition 2024-12
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Type 06127 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100
Orifice d0 12 18 18 18 23 29 37 46 60
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000
Set pressure bar 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-26 0.2-25 0.2-22
Flange diameter D 95 105 115 140 150 165 185 200 235
Height H 310 315 320 325 335 360 475 530 605
Length L1 90 95 100 105 115 125 145 155 175
Length L2 90 95 100 105 115 125 145 155 175
Weight ca. kg 5.0 6.0 6.0 8.0 9.0 12.0 15.0 20.0 33.0
Coeff. of discharge gases, vapours αw 0.29 0.29 0.38 0.38 0.38 0.38 0.38 0.38 0.38
Coeff. of discharge fluids αw 0.19 0.19 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 1.4408 A 351 CF 8M
2 Disc 1.4404 A 276 Grade 316L
3 Stem 1.4404 A 276 Grade 316L
4 Bonnet 1.4408 A 351 CF 8M
5 Spring 1.4310 A 313 Grade 301
6 Lifting device 1.4408 A 351 CF 8M

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -270°C / -454°F (3K) up to +450°C / +842°F (723K)

Safety Valves, angle type, stainless steel
type tested, TÜV-SV.577. S/G/L

Standard safety valve
metal to metal seated, with lifting device,
closed bonnet
Flanged connection acc. to DIN EN 1092-1 PN40

Part No. 06127.X.0000

Available options - on request only:
· Disc with soft sealing
· Extended pressure and temperature ranges

Safety Valves
Type 06127
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DN 65 80 100
d0(mm) 37 46 60
A0(mm2) 1075.3 1662.1 2827.8

Set
pressure
in bar (g)

Medium A B C A B C A B C
0.2 142 165 7500 220 255 11600 375 431 19700
0.5 265 311 10600 410 481 16400 697 819 27800
1.0 428 510 14300 661 788 22200 1125 1341 37700
2.0 720 870 20300 1113 1344 31300 1893 2287 53300
3.0 981 1199 24800 1517 1854 38400 2581 3153 65300
4.0 1224 1505 28700 1892 2327 44300 3218 3958 75400
5.0 1465 1811 32100 2265 2800 49600 3853 4763 84300
6.0 1706 2117 35100 2636 3273 54300 4485 5568 92400
7.0 1940 2423 37900 2999 3746 58600 5102 6373 99800
8.0 2179 2729 40600 3368 4219 62700 5730 7177 107000
9.0 2418 3035 43000 3737 4692 66500 6358 7982 113000
10.0 2656 3342 45300 4105 5165 70100 6984 8787 119000
12.0 3132 3954 49700 4842 6111 76800 8237 10397 131000
16.0 4074 5178 57400 6297 8003 88700 10714 13616 151000
20.0 5027 6402 64100 7770 9895 99100 13218 16835 169000
22.0 5489 7014 67300 8484 10842 104000 14434 18445 177000
24.0 5967 7626 70200 9222 11788 109000 - - -
26.0 6445 8238 73100 - - - - - -

DN 15 20 25 & 32 40 50
d0(mm) 12 18 18 23 29
A0(mm2) 113.1 254.5 254.5 415.5 660.6

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C A B C
0.2 - - - - - - 34 39 1770 55 63 2890 88 101 4600
0.5 15 18 846 30 35 1900 63 74 2510 102 120 4090 163 191 6510
1.0 31 37 1146 67 80 2580 101 121 3390 165 197 5540 263 313 8810
2.0 57 69 1621 129 156 3650 170 206 4800 278 336 7840 442 534 12500
3.0 77 95 1985 177 217 4470 232 284 5880 379 463 9600 603 737 15300
4.0 98 120 2292 221 272 5160 290 356 6790 473 582 11100 752 925 17600
5.0 117 145 2563 265 327 5770 347 429 7590 566 700 12400 900 1113 19700
6.0 136 170 2807 308 382 6320 404 501 8310 659 818 13600 1048 1301 21600
7.0 155 194 3032 350 438 6820 459 574 8980 750 936 14700 1192 1489 23300
8.0 175 219 3242 394 493 7300 516 646 9600 842 1055 15700 1339 1677 24900
9.0 194 243 3439 437 548 7740 572 718 10200 934 1173 16600 1485 1865 26400
10.0 213 268 3625 480 604 8160 629 791 10700 1026 1291 17500 1632 2053 27900
12.0 251 317 3971 566 714 8930 741 936 11800 1210 1528 19200 1924 2429 30500
16.0 327 415 4585 736 935 10300 964 1225 13600 1574 2001 22200 2503 3181 35200
20.0 403 513 5126 908 1156 11500 1190 1515 15200 1942 2474 24800 3088 3933 39400
24.0 479 612 5615 1078 1377 12600 1412 1805 16600 2306 2947 27100 3665 4685 43200
28.0 555 710 6065 1251 1599 13600 1639 2095 18000 2676 3420 29300 4254 5437 46600
32.0 632 808 6484 1425 1820 14600 1867 2384 19200 3049 3893 31300 4847 6189 49800
34.0 - 857 6684 - 1930 15000 - 2529 19800 - 4130 32300 - 6565 51400
36.0 - 906 6877 - 2041 15500 - 2674 20400 - 4366 33200 - 6941 52900
40.0 - 1005 7250 - 2262 16300 - 2964 21500 - 4839 35000 - 7693 55700

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06127

Edition 2024-12
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Type 06340, 06341 Technical data
Nominal size DN 25 32 40 50 65 80 100 125 150
Outlet DN 40 50 65 80 100 125 150 200 250
Orifice d0 23 29 37 46 60 74 92 98 125
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000 1250 1500
Set pressure range bar 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16 0.2-16
Flange diameter DE 115 140 150 165 185 200 220 250 285
Flange diameter DA 150 165 185 200 220 250 285 340 405
Height Type 06340 H 338 440 506 563 696 798 880 910 1020
Height Type 06341 H 339 446 512 569 702 801 883 913 1020
Length L1 100 110 115 120 140 160 180 200 225
Length L2 105 115 140 150 170 195 220 250 285
Weight ca. kg 9.0 12.0 16.0 22.0 32.0 56.0 75.0 85.0 131.0
Coeff. of discharge gases, vapours αw 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Coeff. of discharge fluids αw 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 0.6025 A 48-83 Gr. 35B
2 Seat 1.4404 A 276 Grade 316L
3 Disc 1.4122 no reference
4 Stem 1.4021 A 276 Grade 420
5 Spring 1.1200 A 227
6 Bonnet 0.7040 A 536-87 Gr. 60-40-18
7 Lifting device 0.7040 A 536-87 Gr. 60-40-18

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -10°C / +14°F (263K) up to +200°C / +392°F (473K)
with spring in special steel up to +300°C / +572°F (573K)

Safety Valves, angle type, cast iron, type tested, TÜV-SV.576. S/G/L

Full lift safety valve
Standard safety valve for fluids
metal to metal seated, with lifting device,
with enlarged outlet
Flanged connection acc. to DIN EN 1092-1 PN16
Part No. 06340.X.0000
open bonnet
Part No. 06341.X.0000
closed bonnet
Available options - on request only:
· Disc with soft sealing

Safety Valves
Type 06340, Type 06341
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DN 80 100 125 150
d0(mm) 74 92 98 125
A0(mm2) 4301.4 6648.5 7543.9 12273.4

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 1451 1680 53900 2243 2597 83300 2545 2947 94600 4140 4794 154000
0.5 2316 2721 76300 3580 4206 118000 4062 4772 134000 6609 7764 218000
1.0 3370 4017 103000 5209 6209 160000 5910 7045 181000 9616 11461 295000
2.0 5371 6487 146000 8302 10026 226000 9420 11377 256000 15326 18509 417000
3.0 7232 8836 179000 11178 13657 276000 12683 15497 314000 20635 25212 510000
4.0 9018 11091 206000 13938 17143 319000 15816 19462 362000 25731 31647 589000
5.0 10796 13346 231000 16687 20629 357000 18934 23407 405000 30804 38082 659000
6.0 12568 15601 253000 19426 24114 391000 22042 27362 444000 35861 44516 722000
7.0 14297 17857 273000 22098 27600 422000 25074 31317 479000 40794 50951 779000
8.0 16057 20112 292000 24818 31086 451000 28161 35273 512000 45816 57386 833000
9.0 17815 22367 310000 27535 34571 479000 31244 39228 543000 50831 63821 884000
10.0 19571 24622 326000 30250 38057 505000 34324 43183 573000 55842 70255 932000
12.0 23081 29132 358000 35675 45028 553000 40480 51093 627000 65858 83125 1021000
14.0 26518 33642 386000 40987 52000 597000 46507 59003 678000 75664 95994 1102000
16.0 30020 38153 413000 46400 58971 638000 52650 66914 724000 85657 108863 1178000

DN 25 32 40 50 65
d0(mm) 23 29 37 46 60
A0(mm2) 415.5 660.6 1075.3 1662.1 2827.8

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C A B C
0.2 140 162 5210 223 258 8280 363 420 13500 561 649 20800 954 1105 35500
0.5 224 263 7370 356 418 11700 579 680 19100 895 1051 29500 1523 1789 50100
1.0 326 388 9970 518 617 15900 843 1004 25800 1302 1552 39900 2215 2641 67900
2.0 519 627 14100 825 996 22400 1343 1622 36500 2075 2507 56400 3531 4265 96000
3.0 699 854 17300 1111 1357 27500 1808 2209 44700 2794 3414 69100 4754 5809 118000
4.0 871 1071 19900 1385 1703 31700 2254 2773 51600 3485 4286 79800 5928 7291 136000
5.0 1043 1289 22300 1658 2050 35500 2699 3337 57700 4172 5157 89200 7097 8774 152000
6.0 1214 1507 24400 1930 2396 38800 3142 3900 63200 4856 6029 97700 8262 10257 166000
7.0 1381 1725 26400 2196 2742 42000 3574 4464 68300 5525 6900 106000 9399 11739 180000
8.0 1551 1943 28200 2466 3089 44800 4014 5028 73000 6205 7771 113000 10556 13222 192000
9.0 1721 2161 29900 2736 3435 47600 4454 5592 77400 6884 8643 120000 11712 14704 204000
10.0 1891 2379 31500 3006 3781 50100 4893 6155 81600 7562 9514 126000 12866 16187 215000
12.0 2230 2814 34600 3545 4474 54900 5770 7283 89400 8919 11257 138000 15174 19152 235000
14.0 2562 3250 37300 4073 5167 59300 6629 8411 96600 10247 13000 149000 17433 22117 254000
16.0 2900 3686 39900 4610 5859 63400 7505 9538 103000 11600 14743 160000 19735 25082 272000

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Safety Valves
Type 06340, Type 06341

Edition 2024-12
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Type 06345, 06346 Technical data
Nominal size DN 25 32 40 50 65 80 100 125 150
Outlet DN 40 50 65 80 100 125 150 200 250
Orifice d0 23 29 37 46 60 74 92 98 125
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000 1250 1500
Set pressure saturated steam bar 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-32 0.2-24 0.2-16
Set pressure air and fluids bar 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-40 0.2-28 0.2-25
Flange diameter DE 115 140 150 165 185 200 220 250 285
Flange diameter DA 150 165 185 200 220 250 285 340 405
Height Type 06345 H 338 440 506 563 696 798 880 910 1020
Height Type 06346 H 339 446 512 569 702 801 883 913 1020
Length L1 100 110 115 120 140 160 180 200 225
Length L2 105 115 140 150 170 195 220 250 285
Weight ca. kg 9.0 12.0 16.0 22.0 32.0 56.0 75.0 85.0 131.0
Coeff. of discharge gases, vapours αw 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Coeff. of discharge fluids αw 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 1.0619 A 216 Grade WCB
2 Seat 1.4404 A 276 Grade 316L
3 Disc 1.4122 no reference
4 Stem 1.4021 A 276 Grade 420
5 Spring 1.1200 A 227
6 Bonnet 1.0619 A 216 Grade WCB
7 Lifting device 0.7040 A 536-87 Gr. 60-40-18

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -85°C / -121°F (188K) up to +450°C / +842°F (723K)

Safety Valves, angle type, cast steel, type tested, TÜV-SV.576. S/G/L

Full lift safety valve
Standard safety valve for fluids
metal to metal seated, with lifting device,
with enlarged outlet
Inlet: Flanged connection acc. to DIN EN 1092-1 PN40
Outlet: Flanged connection acc. to DIN EN 1092-1 PN16
Part No. 06345.X.0000
open bonnet
Part No. 06346.X.0000
closed bonnet
Available options - on request only:
· Disc with soft sealing · Extended pressure and temperature ranges

Safety Valves
Type 06345, Type 06346

Edition 2024-12
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DN 80 100 125 150
d0(mm) 74 92 98 125
A0(mm2) 4301.4 6648.5 7543.9 12273.4

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 1451 1680 53900 2243 2597 83300 2545 2947 94600 4140 4794 154000
0.5 2316 2721 76300 3580 4206 118000 4062 4772 134000 6609 7764 218000
1.0 3370 4017 103000 5209 6209 160000 5910 7045 181000 9616 11461 295000
2.0 5371 6487 146000 8302 10026 226000 9420 11377 256000 15326 18509 417000
3.0 7232 8836 179000 11178 13657 276000 12683 15497 314000 20635 25212 510000
4.0 9018 11091 206000 13938 17143 319000 15816 19462 362000 25731 31647 589000
5.0 10796 13346 231000 16687 20629 357000 18934 23407 405000 30804 38082 659000
6.0 12568 15601 253000 19426 24114 391000 22042 27362 444000 35861 44516 722000
7.0 14297 17857 273000 22098 27600 422000 25074 31317 479000 40794 50951 779000
8.0 16057 20112 292000 24818 31086 451000 28161 35273 512000 45816 57386 833000
9.0 17815 22367 310000 27535 34571 479000 31244 39228 543000 50831 63821 884000
10.0 19571 24622 326000 30250 38057 505000 34324 43183 573000 55842 70255 932000
12.0 23081 29132 358000 35675 45028 553000 40480 51093 627000 65858 83125 1021000
16.0 30020 38153 413000 46400 58971 638000 52650 66914 724000 85657 108863 1178000
20.0 37039 47173 462000 57249 72913 714000 64960 82734 810000 105685 134602 1317000
24.0 43964 56194 506000 67953 86856 782000 77106 98555 887000 125445 160341 1443000
28.0 51029 65214 546000 78873 100799 844000 89496 114375 958000 - - -
32.0 58137 74235 584000 89860 114741 - - - - - - -
34.0 61537 78745 602000 95115 121713 - - - - - - -
36.0 65112 83255 619000 100641 128684 - - - - - - -
40.0 72303 92276 653000 111756 142626 - - - - - - -

DN 25 32 40 50 65
d0(mm) 23 29 37 46 60
A0(mm2) 415.5 660.6 1075.3 1662.1 2827.8

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C A B C
0.2 140 162 5210 223 258 8280 363 420 13500 561 649 20800 954 1105 35500
0.5 224 263 7370 356 418 11700 579 680 19100 895 1051 29500 1523 1789 50100
1.0 326 388 9970 518 617 15900 843 1004 25800 1302 1552 39900 2215 2641 67900
2.0 519 627 14100 825 996 22400 1343 1622 36500 2075 2507 56400 3531 4265 96000
3.0 699 854 17300 1111 1357 27500 1808 2209 44700 2794 3414 69100 4754 5809 118000
4.0 871 1071 19900 1385 1703 31700 2254 2773 51600 3485 4286 79800 5928 7291 136000
5.0 1043 1289 22300 1658 2050 35500 2699 3337 57700 4172 5157 89200 7097 8774 152000
6.0 1214 1507 24400 1930 2396 38800 3142 3900 63200 4856 6029 97700 8262 10257 166000
7.0 1381 1725 26400 2196 2742 42000 3574 4464 68300 5525 6900 106000 9399 11739 180000
8.0 1551 1943 28200 2466 3089 44800 4014 5028 73000 6205 7771 113000 10556 13222 192000
9.0 1721 2161 29900 2736 3435 47600 4454 5592 77400 6884 8643 120000 11712 14704 204000
10.0 1891 2379 31500 3006 3781 50100 4893 6155 81600 7562 9514 126000 12866 16187 215000
12.0 2230 2814 34600 3545 4474 54900 5770 7283 89400 8919 11257 138000 15174 19152 235000
16.0 2900 3686 39900 4610 5859 63400 7505 9538 103000 11600 14743 160000 19735 25082 272000
20.0 3578 4557 44600 5688 7245 70900 9260 11793 115000 14312 18228 178000 24350 31012 304000
24.0 4247 5429 48900 6752 8630 77700 10991 14048 126000 16988 21714 195000 28903 36943 333000
28.0 4930 6300 52800 7837 10016 83900 12757 16304 137000 19718 25200 211000 33547 42873 359000
32.0 5616 7171 56400 8929 11401 89700 14534 18559 146000 22465 28685 226000 38220 48803 384000
34.0 5945 7607 58200 9451 12094 92500 15384 19686 151000 23779 30428 233000 40455 51768 396000
36.0 6290 8043 59800 10000 12786 95100 16278 20814 155000 25160 32171 239000 42806 54733 407000
40.0 6985 8914 63100 11104 14172 10000018076 23059 163000 27939 35657 252000 47533 60663 429000

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06345, Type 06346

Edition 2024-12
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Type 06347 Technical data
Nominal size DN 25 32 40 50 65 80 100 125 150
Outlet DN 40 50 65 80 100 125 150 200 250
Orifice d0 23 29 37 46 60 74 92 98 125
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000 1250 1500
Set pressure saturated steam bar 0.2-32 0.2-32 0.2-32 0.2-32 0.2-28 0.2-25 0.2-26 0.2-24 0.2-10
Set pressure air and fluids bar 0.2-40 0.2-40 0.2-40 0.2-37 0.2-28 0.2-25 0.2-26 0.2-24 0.2-10
Flange diameter DE 115 140 150 165 185 200 220 250 285
Flange diameter DA 150 165 185 200 220 250 285 340 405
Height H 339 446 512 569 702 801 883 913 1020
Length L1 100 110 115 120 140 160 180 200 225
Length L2 105 115 140 150 170 195 220 250 285
Weight ca. kg 9.0 12.0 16.0 22.0 32.0 56.0 75.0 85.0 131.0
Coeff. of discharge gases, vapours αw 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Coeff. of discharge fluids αw 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Dimensions in mm.

Materials DIN EN ASME/ASTM
1 Body 1.4408 A 351 CF 8M
2 Seat 1.4404 A 276 Grade 316L
3 Disc 1.4404 A 276 Grade 316L
4 Stem 1.4404 A 276 Grade 316L
5 Spring 1.4310 A 313 Grade 301
6 Bonnet 1.4408 A 351 CF 8M
7 Lifting device 1.4408 A 351 CF 8M

Applications:
Provided as safety device for protection against excessive pressure
in pressure vessels.
Approved for gases, vapours and fluids.
Working temperatures: -270°C / -454°F (3K) up to +400°C / +752°F (673K)

Safety Valves, angle type, stainless steel
type tested, TÜV-SV.576. S/G/L

Full lift safety valve
Standard safety valve for fluids
metal to metal seated, with lifting device,
closed bonnet, with enlarged outlet
Inlet: Flanged connection acc. to DIN EN 1092-1 PN40
Outlet: Flanged connection acc. to DIN EN 1092-1 PN16

Part No. 06347.X.0000

Available options - on request only:
· Disc with soft sealing
· Extended pressure and temperature ranges

Safety Valves
Type 06347
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DN 80 100 125 150
d0(mm) 74 92 98 125
A0(mm2) 4301.4 6648.5 7543.9 12273.4

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.2 1451 1680 53900 2243 2597 83300 2545 2947 94600 4140 4794 154000
0.5 2316 2721 76300 3580 4206 118000 4062 4772 134000 6609 7764 218000
1.0 3370 4017 103000 5209 6209 160000 5910 7045 181000 9616 11461 295000
2.0 5371 6487 146000 8302 10026 226000 9420 11377 256000 15326 18509 417000
3.0 7232 8836 179000 11178 13657 276000 12683 15497 314000 20635 25212 510000
4.0 9018 11091 206000 13938 17143 319000 15816 19462 362000 25731 31647 589000
5.0 10796 13346 231000 16687 20629 357000 18934 23407 405000 30804 38082 659000
6.0 12568 15601 253000 19426 24114 391000 22042 27362 444000 35861 44516 722000
7.0 14297 17857 273000 22098 27600 422000 25074 31317 479000 40794 50951 779000
8.0 16057 20112 292000 24818 31086 451000 28161 35273 512000 45816 57386 833000
9.0 17815 22367 310000 27535 34571 479000 31244 39228 543000 50831 63821 884000
10.0 19571 24622 326000 30250 38057 505000 34324 43183 573000 55842 70255 932000
12.0 23081 29132 358000 35675 45028 553000 40480 51093 627000 - - -
16.0 30020 38153 413000 46400 58971 638000 52650 66914 724000 - - -
20.0 37039 47173 462000 57249 72913 714000 64960 82734 810000 - - -
24.0 43964 56194 506000 67953 86856 782000 77106 98555 887000 - - -
26.0 - - - 73405 93827 814000 - - - - - -

DN 25 32 40 50 65
d0(mm) 23 29 37 46 60
A0(mm2) 415.5 660.6 1075.3 1662.1 2827.8

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C A B C
0.2 140 162 5210 223 258 8280 363 420 13500 561 649 20800 954 1105 35500
0.5 224 263 7370 356 418 11700 579 680 19100 895 1051 29500 1523 1789 50100
1.0 326 388 9970 518 617 15900 843 1004 25800 1302 1552 39900 2215 2641 67900
2.0 519 627 14100 825 996 22400 1343 1622 36500 2075 2507 56400 3531 4265 96000
3.0 699 854 17300 1111 1357 27500 1808 2209 44700 2794 3414 69100 4754 5809 118000
4.0 871 1071 19900 1385 1703 31700 2254 2773 51600 3485 4286 79800 5928 7291 136000
5.0 1043 1289 22300 1658 2050 35500 2699 3337 57700 4172 5157 89200 7097 8774 152000
6.0 1214 1507 24400 1930 2396 38800 3142 3900 63200 4856 6029 97700 8262 10257 166000
7.0 1381 1725 26400 2196 2742 42000 3574 4464 68300 5525 6900 106000 9399 11739 180000
8.0 1551 1943 28200 2466 3089 44800 4014 5028 73000 6205 7771 113000 10556 13222 192000
9.0 1721 2161 29900 2736 3435 47600 4454 5592 77400 6884 8643 120000 11712 14704 204000
10.0 1891 2379 31500 3006 3781 50100 4893 6155 81600 7562 9514 126000 12866 16187 215000
12.0 2230 2814 34600 3545 4474 54900 5770 7283 89400 8919 11257 138000 15174 19152 235000
16.0 2900 3686 39900 4610 5859 63400 7505 9538 103000 11600 14743 160000 19735 25082 272000
20.0 3578 4557 44600 5688 7245 70900 9260 11793 115000 14312 18228 178000 24350 31012 304000
24.0 4247 5429 48900 6752 8630 77700 10991 14048 126000 16988 21714 195000 28903 36943 333000
28.0 4930 6300 52800 7837 10016 83900 12757 16304 137000 19718 25200 211000 33547 42873 359000
32.0 5616 7171 56400 8929 11401 89700 14534 18559 146000 22465 28685 226000 - - -
34.0 5945 7607 58200 9451 12094 92500 15384 19686 151000 23779 30428 233000 - - -
36.0 6290 8043 59800 10000 12786 95100 16278 20814 155000 25160 32171 239000 - - -
40.0 6985 8914 63100 11104 14172 10000018076 23059 163000 - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Safety Valves
Type 06347

Edition 2024-12

Phone: +49 4531 509-0102



Type 06190 Technical data
Nominal size GW 3/4
Orifice d0 16
Set pressure range bar 0,5
Height H 69
Length L2 12
Wrench size across flats S1 32
Weight ca. kg 0,25
Coeff. of discharge αw 0,40
Abmessungen in mm.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(CE marking only from size 1-1/4).

Materials DIN EN ASTM
1 Body 1.4301 SS304
2 Cone seal FPM (GLT)
3 Disc 1.4404 SS316L
4 Stem 1.4301 SS304
5 Bonnet 1.4301 SS304
6 Spring 1.4571 SS316L
7 Pull ring 1.4401 SS316
8 Seal EPDM

Applications:
Provided as overflow valve for protection against excessive pressure in pipe systems and
pressure vessels, which are not subject to approval.
Working temperature with FPM sealing: -20°C / -4°F (253K) up to +160°C / +320°F / (433K)

Overflow Valve made of stainless steel,
not type tested
FDA conformity

with FPM valve seal, open bonnet,
free discharge with lifting device
Inlet: male thread type G (BSPP) acc. to ISO 228/1

Part No. 06190.0600.0000

Overflow Valves
Type 06190
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GW 3/4
d0(mm) 16.0
A0(mm2) 201

Set
pressure
in bar (g)

Medium Air
0.5 84

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Overflow Valves
Type 06190

Edition 2024-12
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Type 06195 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 18 20 24 28
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range bar 0.5-25 0.2-20 0.5-16 0.5-16 0.2-16 0.2-16
Outlet GA 1/2 3/4 1 1-1/4 1-1/2 2
Height H 90 110 130 150 170 195
Length L1 25 30 36 40 48 56
Length L2 20 25 30 35 40 48
Wrench size across flats S1 27 32 41 50 58 70
Weight ca. kg 0.21 0.36 0.65 0.95 1.5 2.25
Dimensions in mm.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(CE marking only from size 1-1/4).

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Disc nut CW614N B 249 UNS C38500
3 Plate CW507L B 36 UNS C26800
4 Valve seal NBR or FPM
5 Disc CW614N B 249 UNS C38500
6 Stem CW614N B 249 UNS C38500
7 Bonnet CW614N B 249 UNS C38500
8 Spring 1.1200 A 227
9 Cap CW614N B 249 UNS C38500

Applications:
Provided as overflow valve for protection against excessive pressure in pipe systems and
pressure vessels, which are not subject to approval.

Overflow Valve, angle type, bronze,
not type tested

with soft valve seal, closed bonnet,
In- and Outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06195.X.0000
with NBR valve seal
Working temperature: -10°C / +14°F (263K) up to +110°C / +230°F (383K)
Part No. 06195.X.0700
with FPM valve seal
Working temperature: -10°C / +14°F (263K) up to +165°C / +329°F (438K)

Available options - on request only:
· stainless steel spring - material 1.4571
· external parts nickel plated

Overflow Valves
Type 06195
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GW 1/2 3/4 1 1-1/4 1-1/2 2 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 18.0 20.0 24.0 28.0 12.0 15.0 18.0 20.0 24.0 28.0
A0(mm2) 113.1 176.7 254.5 314.2 452.4 615.8 113.1 176.7 254.5 314.2 452.4 615.8

Set
pressure
in bar (g)

Medium Air Water
0.2 - 40 - - 123 159 - 1330 - - 5298 6525
0.5 47 63 117 158 208 277 1025 1881 3111 4832 7493 9227
1.0 68 89 172 230 306 407 1389 2547 4212 6542 10146 12494
2.0 113 139 284 386 505 660 1964 3603 5957 9252 14348 17670
3.0 156 192 389 527 692 906 2405 4412 7296 11332 17573 21641
4.0 196 241 488 661 869 1137 2778 5095 8424 13085 20292 24989
5.0 236 291 589 797 1048 1371 3105 5697 9419 14629 22687 27938
6.0 276 340 689 932 1225 1603 3402 6240 10318 16025 24852 30605
7.0 316 389 788 1067 1402 1835 3675 6740 11145 17310 26843 33057
8.0 357 440 891 1205 1584 2073 3928 7206 11914 18505 28697 35340
9.0 398 489 990 1340 1761 2305 4167 7643 12637 19627 30438 37483
10.0 439 540 1093 1479 1943 2543 4392 8056 13320 20689 32084 39511
12.0 519 638 1293 1750 2298 3008 4811 8825 14592 22664 35146 43282
14.0 599 737 1493 2020 2654 3474 5197 9533 15761 24480 37962 46750
16.0 680 836 1693 2291 3010 3940 5556 10191 16849 26170 40584 49978
18.0 760 935 - - - - 5893 10809 17871 - - -
20.0 849 1044 - - - - 6211 11394 18838 - - -
22.0 930 - - - - - 6515 - 19757 - - -
25.0 1052 - - - - - 6945 - 21062 - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Water in kg/h at 20 °C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Overflow Valves
Type 06195

Edition 2024-12
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Type 06196 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Orifice d0 12 15 18 20 24 28
Dimension code .X. 0400 0600 1000 1200 1400 2000
Set pressure range bar 0.2-25 0.2-20 0.2-20 0.4-16 0.2-23.5 0.2-16
Outlet GA 1/2 3/4 1 1-1/4 1-1/2 2
Height H 90 110 130 150 170 195
Length L1 25 30 36 40 48 56
Length L2 20 25 30 35 40 48
Wrench size across flats S1 27 32 41 50 58 70
Weight ca. kg 0.21 0.36 0.65 0.95 1.5 2.25
Dimensions in mm.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(CE marking only from size 1-1/4).

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Disc CW614N B 249 UNS C38500
4 Stem CW614N B 249 UNS C38500
5 Bonnet CW614N B 249 UNS C38500
6 Spring 1.1200 A 227
7 Cap CW614N B 249 UNS C38500

Applications:
Provided as overflow valve for protection against excessive pressure in pipe systems and
pressure vessels, which are not subject to approval.
Working temperature: -10°C / +14°F (263K) up to +185°C / +365°F (458K)

Overflow Valve, angle type, bronze,
not type tested

with PTFE valve seal, closed bonnet,
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06196.X.0000

Available options - on request only:
· stainless steel spring - material 1.4571
· external parts nickel plated

Overflow Valves
Type 06196
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GW 1/2 3/4 1 1-1/4 1-1/2 2 1/2 3/4 1 1-1/4 1-1/2 2
d0(mm) 12.0 15.0 18.0 20.0 24.0 28.0 12.0 15.0 18.0 20.0 24.0 28.0
A0(mm2) 113.1 176.7 254.5 314.2 452.4 615.8 113.1 176.7 254.5 314.2 452.4 615.8

Set
pressure
in bar (g)

Medium Air Water
0.2 28 40 69 - 122 159 725 1330 2199 - 5298 6525
0.4 43 58 108 142 188 250 936 1717 2840 4411 6840 8423
0.5 48 63 117 158 207 277 1025 1881 3111 4832 7493 9227
1.0 68 89 172 230 306 407 1389 2547 4212 6542 10146 12494
2.0 113 139 284 391 505 660 1964 3603 5957 9252 14348 17670
3.0 156 192 389 527 691 906 2405 4412 7296 11332 17573 21641
4.0 196 241 488 661 867 1137 2778 5095 8424 13085 20292 24989
5.0 236 291 589 797 1043 1371 3105 5697 9419 14629 22687 27938
6.0 276 340 689 932 1220 1603 3402 6240 10318 16025 24852 30605
7.0 316 389 788 1067 1396 1835 3675 6740 11145 17310 26843 33057
8.0 357 440 891 1205 1572 2073 3928 7206 11914 18505 28697 35340
9.0 398 489 990 1340 1748 2305 4167 7643 12637 19627 30438 37483
10.0 439 540 1093 1479 1925 2543 4392 8056 13320 20689 32084 39511
12.0 519 638 1293 1750 2277 3008 4811 8825 14592 22689 35146 43282
14.0 599 737 1493 2020 2629 3474 5197 9533 15761 24480 37962 46750
16.0 680 836 1693 2291 2982 3940 5556 10191 16849 26170 40584 49978
18.0 760 935 1893 - 3334 - 5893 10809 17871 - 43045 -
20.0 849 1044 2113 - 3687 - 6211 11394 18838 - 45374 -
22.0 930 - - - 4039 - 6515 - - - 47589 -
23.5 991 - - - 4304 - 6733 - - - 49184 -
25.0 1052 - - - - - 6945 - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2

Medium:
Air in m3/h at 0°C and 1013.25 mbar
Water in kg/h at 20 °C

The capacity indicated below is for a fully opened valve.

d0 - orifice
A0 - flow area

Overflow Valves
Type 06196

Edition 2024-12
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Type 06198 Technical data
Nominal size GW 1/2 3/4 1
Orifice d0 12 15 18
Dimension code .X. 0400 0600 1000
Set pressure PTFE valve seal bar 12.0-25 2.0-25 2.0-25
Set pressure FPM valve seal bar 0.8-25 0.1-12 5.0-12
Outlet GA 1/2 3/4 1
Height H 113 145 165
Length L1 25 30 36
Length L2 20 25 30
Wrench size across flats S1 27 32 41
Weight ca. kg 0.30 0.55 0.85
Dimensions in mm.

Important: Adjusting ranges of springs are marked with
a label on the bonnet.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(No CE marking).

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Disc nut CW614N B 249 UNS C38500
3 Plate CW614N B 249 UNS C38500
4 Valve seal PTFE or FPM
5 Disc CW614N B 249 UNS C38500
6 Stem CW614N B 249 UNS C38500
7 Bonnet CW614N B 249 UNS C38500
8 Spring 1.1200 A 227
9 Cap CW614N B 249 UNS C38500
10 Nut CW614N B 249 UNS C38500
11 Adjusting screw CW614N B 249 UNS C38500
12 Closing cap CW614N B 249 UNS C38500

Applications:
Provided as overflow valve for protection against excessive pressure in pipe systems and
pressure vessels, which are not subject to approval.

Overflow Valve, angle type, bronze,
not type tested
with adjusting device,
with soft valve seal, closed bonnet,
In- and outlet: female thread type G (BSPP) acc. to ISO 228/1
Part No. 06198.X.0000
with PTFE valve seal
Working temperature: -10°C / +14°F (263K) up to +185°C / +365°F (458K)
Part No. 06198.X.0700
with FPM valve seal
Working temperature: -10°C / +14°F (263K) up to +165°C / +329°F (438K)
Available options - on request only:
· other spring ranges acc. to customer specification
· stainless steel spring - material 1.4571
· external parts nickel plated

Overflow Valves
Type 06198
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GW 1/2 3/4 1
Part No. spring
Material 1.4571 Pressure range of springs in bar

55345.0117.1767 - - 2.0-3.99
55345.0119.1767 - - 4.0-9.99
55345.0234.1767 - - 10.0-15.99
55345.0236.1767 - - 16.0-25.0

GW 1/2 3/4 1
Part No. spring
Material 1.1200 Pressure range of springs in bar

55341.0091.2780 0.8-1.99 - -
55341.0092.2780 2.0-3.99 - -
55341.0152.1780 4.0-11.99 - -
55341.0193.2780 12.0-25.0 - -
55341.0212.0780 - 0.1-2.6 -
55341.0194.1780 - 2.0-4.99 -
55341.0078.0780 - 5.0-11.99 -
55341.0104.1780 - 12.0-22.99 -
55341.0196.1780 - 23.0-25.0 -
55341.0217.0780 - - 2.0-19.99
55341.0199.1780 - - 20.0-25.0

GW 1/2 3/4 1
d0(mm) 12.0 15.0 18.0
A0(mm2) 113.1 176.7 254.5

Set
pressure
in bar (g)

Medium Air
0.8 24 - -
1.0 26 - -
1.5 33 - -
1.99 40 - -
2.0 37 46 13
3.0 50 62 28
3.99 63 77 45
4.0 53 77 45
4.99 64 93 68
5.0 64 70 68
6.0 75 82 93
7.0 86 94 128
8.0 97 106 161
9.0 108 118 197
10.0 119 129 245
11.99 141 153 335
12.0 169 119 335
14.0 195 138 397
16.0 222 156 460
18.0 248 175 527
19.99 274 193 597
20.0 274 193 446
22.0 300 212 489
22.99 313 221 502
23.0 313 221 502
25.0 340 240 553

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
Air in m3/h at 0°C and 1013.25 mbar
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Overflow Valves
Type 06198

Edition 2024-12
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Type 06321 Technical data
Nominal size GW 3/8 3/8 1/2 3/4 3/4 3/4 1 1 1-1/4 1-1/2
Orifice d0 8 10 12.5 8 12.5 16 12.5 16 22 27
Dimension code .X. 0803 1003 1204 0806 1206 1606 1210 1610 2212 2714
Set pressure range bar 50-200 0.1-140 0.1-120 50-200 50-170 0.1-90 50-170 0.1-90 0.05-55 0.05-45
Outlet GA 1/2 1/2 1/2 1 1 1 1 1 1 1
Height H1 200 200 200 200 230 230 230 230 230 230
Height H2 185 185 185 185 215 215 215 215 215 215
Length L1 40 40 40 40 50 50 50 50 50 50
Length L2 34 34 34 34 40 40 40 40 40 40
Length A1 12 12 14 16 16 16 18 18 20 20
Wrench size across flats S1 32 32 32 32 41 41 41 41 41 41
Weight ca. kg 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.8 1.8
Dimensions in mm.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(No CE marking).

Materials DIN EN ASTM
1 Body + Bonnet 0.7043 A 395
2 Inlet body 1.4104 A 276 Grade 430F
3 Disc 1.4571 A 276 Grade 316Ti
4 Stem 1.4104 A 276 Grade 430F
5 Spring 1.4310 A 313 Grade 301
6 Lifting cap 1.4104 A 276 Grade 430F
7 Lifting stem 1.4305 A 276 Grade 303
8 Lever 3.2581 no reference
9 Cap 1.0718 A 108

Applications:
Provided as overflow valve for protection against excessive pressure in pipe
systems and pressure vessels, which are not subject to approval.
Working temperatures: -10°C / +14°F (263K) up to +280°C / +536°F (553K)

Overflow Valve, angle type, ductile casting GGG-40.3,
not type tested

metal to metal seated, closed bonnet,
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06321.X.0000
with lifting device - head A
Part No. 06321.X.0020
with gastight cap - head C

Available options - on request only:
· Disc with soft sealing (EPDM, FKM, PTFE)

Overflow Valves
Type 06321
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GW 1-1/4 1-1/2
d0(mm) 22 27
A0(mm2) 380.2 572.6

Set
pressure
in bar (g)

Medium A B C A B C
0.05 - 6.1 216 - 9.2 325
0.1 - 8.8 305 - 13.3 460
0.4 16.0 19.4 611 24.1 29.2 921
1.0 27.3 34.6 966 41.1 52.1 1450
2.0 45.6 58.5 1370 68.7 88.2 2060
3.0 64.3 83.2 1670 96.8 125 2520
4.0 79.8 104 1930 120 156 2910
6.0 110 145 2370 166 219 3560
8.0 141 187 2730 212 282 4120
10.0 171 229 3050 258 344 4600
20.0 323 437 4320 487 659 6510
30.0 475 647 5290 716 975 7970
40.0 628 857 6110 946 1290 9210
45.0 705 963 6480 1060 1450 9770
50.0 783 1070 6830 - - -
55.0 861 1175 7160 - - -

GW 3/8 & 3/4 3/8 1/2. 3/4 & 1 3/4 & 1
d0(mm) 8 10 12.5 16
A0(mm2) 50.3 78.5 122.7 201.1

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.1 - - - - 1.8 63 - 2.9 99 - 4.6 161
0.4 - - - 3.3 4.0 126 5.2 6.3 197 8.3 10.1 323
1.0 - - - 5.6 7.1 200 8.9 11.2 312 14.1 17.9 511
2.0 - - - 9.4 12.1 282 14.5 18.6 441 23.7 30.4 723
3.0 - - - 13.3 17.2 346 20.7 26.9 540 34.0 44.0 885
4.0 - - - 16.5 21.5 399 25.7 33.6 624 42.2 55.0 1020
6.0 - - - 22.8 30.1 489 35.7 47.0 764 58.8 77.0 1250
8.0 - - - 29.2 38.7 565 45.6 60.4 882 74.7 99.0 1440
10.0 - - - 35.4 47.3 631 55.4 73.9 987 90.8 121 1610
20.0 - - - 66.8 90.4 893 104 141 1390 171 231 2280
30.0 - - - 114 134 1090 153 209 1710 251 342 2800
40.0 - - - 130 177 1260 203 277 1970 332 453 3230
50.0 103 141 904 162 221 1410 253 345 2200 414 565 3610
60.0 124 169 990 194 264 1550 303 413 2420 497 676 3960
70.0 147 197 1070 229 308 1670 358 481 2610 587 788 4280
80.0 167 225 1140 261 351 1780 408 549 2790 668 899 4570
90.0 189 252 1210 295 395 1890 462 617 2960 756 1010 4850
100.0 212 280 1280 331 438 2000 517 684 3120 - - -
120.0 259 335 1400 404 524 2190 632 819 3420 - - -
140.0 309 390 1510 484 609 2360 756 951 3690 - - -
160.0 367 443 1610 - - - 896 1080 3950 - - -
180.0 434 496 1710 - - - - - - - - -
200.0 517 547 1810 - - - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Overflow Valves
Type 06321

Edition 2024-12
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Type 06322 Technical data
Nominal size GW 3/8 3/8 1/2 3/4 3/4 3/4 1 1 1-1/4 1-1/2
Orifice d0 8 10 12.5 8 12.5 16 12.5 16 22 27
Dimension code .X. 0803 1003 1204 0806 1206 1606 1210 1610 2212 2714
Set pressure range bar 50-250 0.1-140 0.1-120 50-250 50-170 0.1-90 50-170 0.1-90 0.05-55 0.05-45
Outlet GA 1/2 1/2 1/2 1 1 1 1 1 1 1
Height H1 200 200 200 200 230 230 230 230 230 230
Height H2 185 185 185 185 215 215 215 215 215 215
Length L1 40 40 40 40 50 50 50 50 50 50
Length L2 34 34 34 34 40 40 40 40 40 40
Length A1 12 12 14 16 16 16 18 18 20 20
Wrench size across flats S1 32 32 32 32 41 41 41 41 41 41
Weight ca. kg 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.8 1.8
Dimensions in mm.

Not to use as equipment with safety function acc. to
Pressure Equipment Directive 2014/68/EU (PED)
(No CE marking).

Materials DIN EN ASTM
1 Body + Bonnet 1.4581 A 351 CF 10MC
2 Inlet body 1.4571 A 276 Grade 316Ti
3 Disc 1.4571 A 276 Grade 316Ti
4 Stem 1.4571 A 276 Grade 316Ti
5 Spring 1.4310 A 313 Grade 301
6 Lifting cap 1.4581 A 351 CF 10MC
7 Lifting stem 1.4305 A 276 Grade 303
8 Lever 3.2581 no reference
9 Cap 1.4581 A 351 CF 10MC

Applications:
Provided as overflow valve for protection against excessive pressure in pipe
systems and pressure vessels, which are not subject to approval.
Working temperatures: -60°C / -76°F (213K) up to +280°C / +536°F (553K)

Overflow Valve, angle type, stainless steel,
not type tested

metal to metal seated, closed bonnet,
Inlet: male thread type G (BSPP) acc. to ISO 228/1
Outlet: female thread type G (BSPP) acc. to ISO 228/1

Part No. 06322.X.0000
with lifting device - head A

Part No. 06322.X.0020
with gastight cap - head C

Overflow Valves
Type 06322
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GW 1-1/4 1-1/2
d0(mm) 22 27
A0(mm2) 380.2 572.6

Set
pressure
in bar (g)

Medium A B C A B C
0.05 - 6.1 216 - 9.2 325
0.1 - 8.8 305 - 13.3 460
0.4 16.0 19.4 611 24.1 29.2 921
1.0 27.3 34.6 966 41.1 52.1 1450
2.0 45.6 58.5 1370 68.7 88.2 2060
3.0 64.3 83.2 1670 96.8 125 2520
4.0 79.8 104 1930 120 156 2910
6.0 110 145 2370 166 219 3560
8.0 141 187 2730 212 282 4120
10.0 171 229 3050 258 344 4600
20.0 323 437 4320 487 659 6510
30.0 475 647 5290 716 975 7970
40.0 628 857 6110 946 1290 9210
45.0 705 963 6480 1060 1450 9770
50.0 783 1070 6830 - - -
55.0 861 1175 7160 - - -

GW 3/8 & 3/4 3/8 1/2. 3/4 & 1 3/4 & 1
d0(mm) 8 10 12.5 16
A0(mm2) 50.3 78.5 122.7 201.1

Set
pressure
in bar (g)

Medium A B C A B C A B C A B C
0.1 - - - - 1.8 63 - 2.9 99 - 4.6 161
0.4 - - - 3.3 4.0 126 5.2 6.3 197 8.3 10.1 323
1.0 - - - 5.6 7.1 200 8.9 11.2 312 14.1 17.9 511
2.0 - - - 9.4 12.1 282 14.5 18.6 441 23.7 30.4 723
3.0 - - - 13.3 17.2 346 20.7 26.9 540 34.0 44.0 885
4.0 - - - 16.5 21.5 399 25.7 33.6 624 42.2 55.0 1020
6.0 - - - 22.8 30.1 489 35.7 47.0 764 58.8 77.0 1250
8.0 - - - 29.2 38.7 565 45.6 60.4 882 74.7 99.0 1440
10.0 - - - 35.4 47.3 631 55.4 73.9 987 90.8 121 1610
20.0 - - - 66.8 90.4 893 104 141 1390 171 231 2280
30.0 - - - 114 134 1090 153 209 1710 251 342 2800
40.0 - - - 130 177 1260 203 277 1970 332 453 3230
50.0 103 141 904 162 221 1410 253 345 2200 414 565 3610
60.0 124 169 990 194 264 1550 303 413 2420 497 676 3960
70.0 147 197 1070 229 308 1670 358 481 2610 587 788 4280
80.0 167 225 1140 261 351 1780 408 549 2790 668 899 4570
90.0 189 252 1210 295 395 1890 462 617 2960 756 1010 4850
100.0 212 280 1280 331 438 2000 517 684 3120 - - -
120.0 259 335 1400 404 524 2190 632 819 3420 - - -
140.0 309 390 1510 484 609 2360 756 951 3690 - - -
160.0 367 443 1610 - - - 896 1080 3950 - - -
180.0 434 496 1710 - - - - - - - - -
200.0 517 547 1810 - - - - - - - - -
220.0 - 598 1890 - - - - - - - - -
240.0 - 648 1980 - - - - - - - - -
250.0 - 672 2020 - - - - - - - - -

Discharge capacities
Calculation of flow rate acc. to AD2000-Merkblatt A2
Medium:
A = Saturated steam in kg/h
B = Air in m3/h at 0°C and 1013.25 mbar
C = Water in kg/h at 20°C
The capacity indicated below is for a fully opened valve.
d0 - orifice
A0 - flow area

Overflow Valves
Type 06322
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Safe standards with a multitude of applications: DIN EN valves made of gunmetal/brass

DIN EN Standard Valves  
for Industrial Use

Edition 2024-12
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Type 01021 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 50 50 60 70 80 95 105 130
Height H 75 75 85 95 105 120 130 145
Socket depth a 9 10 13 14 17 19 19 23
Handwheel-Ø B 40 40 50 60 70 80 90 110
Wrench size across flats S1 22 22 27 32 41 50 58 70
Wrench size across flats S2 4.5 4.5 5 6 7 8 9 9
Weight ca. kg 0.25 0.25 0.3 0.43 0.7 1.0 1.3 2.1
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Disc CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Stem CW614N B 283 UNS C38500
6 Handwheel Aluminium - diecasting
7 Spring 1.4310 A 313 Grade 301

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Globe Valves, PN16, DIN 3844
Bronze body, screwed topwork in brass

Part No. 01021.X.0000
Part No. 01021.X.5000 Globe/Check Valve
Female thread type G (BSPP) acc. to ISO 228/1

Available options - on request only:
· Handwheel in plasic DIN 388-1
· Valve with safety plate in brass

Globe Valves
Type 01021
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Type 03021 Technical data
Nominal size DN 20 25 32 40 50
Dimension code .X. 0200 0250 0320 0400 0500
Face-to-face dimension FF 80 90 95 110 125
Height H 95 105 120 130 145
Flange diameter D 105 115 140 150 165
Width of flange b 12 12 14 14 16
Handwheel-Ø B 60 70 80 90 110
Wrench size across flats S2 6 7 8 9 9
Weight ca. kg 1.9 2.5 3.8 4.4 6.5
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Disc CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Stem CW614N B 283 UNS C38500
6 Handwheel Aluminium - diecasting
7 Spring 1.4310 A 313 Grade 301

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Globe Valves, PN16
Bronze body, screwed topwork in brass

Part No. 03021.X.0160
Part No. 03021.X.5160 Globe/Check Valve
Flanged connection acc. to DIN EN 1092-3 PN16

Globe Valves
Type 03021
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Type 03050 Technical data
Nominal size DN 25 32 40 50 65 80 100 125 150
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 160 180 200 230 290 310 350 400 480
Height H 210 220 250 250 315 335 375 420 460
Flange diameter D 115 140 150 165 185 200 220 250 285
Width of flange b 12 14 14 16 16 18 20 20 22
Handwheel-Ø B 100 125 150 150 185 200 200 225 250
Wrench size across flats S2 9 11 12 12 14 17 17 19 22
Weight ca. kg 6.0 8.0 10.0 12.0 17.0 23.0 30.0 50.0 65.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Disc CC491K B 62 UNS C83600
3 Headpiece CC491K B 62 UNS C83600
4 Stem CW710R no reference
5 Handwheel cast iron

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +225°C / +437°F (498K)

Globe Valves, PN16, DIN 86 260-A
Bronze body and topwork
metal to metal seated

Part No. 03050.X.0160
Flanged connection acc. to DIN EN 1092-3 PN16
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Available options - on request only:
· Disc with PTFE seal
· Valve with control disc (tapered design) and PTFE seal

Globe Valves
Type 03050
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Type 03080 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 180 180 190 190 225 235 265 290 345 375 465
Flange diameter D 95 105 115 140 150 165 185 200 220 250 285
Width of flange b 12 12 12 14 14 16 16 18 20 20 22
Handwheel-Ø B 120 120 140 140 160 160 180 200 225 250 300
Wrench size across flats S2 10 10 12 12 13 13 14 15 17 18 21
Weight ca. kg 3.5 4.0 5.0 6.8 9.3 11.7 16.0 23.5 35.0 52.0 75.5
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 0.6025 A 48-83 Gr. 35B
2 Disc 1.4021 A 276 grade 420
3 Headpiece 0.6025 A 48-83 Gr. 35B
4 Stem 1.4021 A 276 grade 420
5 Handwheel cast iron

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +225°C / +437°F (498K)

Globe Valves, PN16, DIN 3356-1
Body and topwork in cast iron
seat and disc in stainless steel, metal to metal seated

Part No. 03080.X.0000
Flanged connection acc. to DIN EN 1092-1 PN16
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Available options - on request only:
· Angled Valves
· Valve with control disc

Globe Valves
Type 03080
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Type 03090 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 190 190 205 205 245 255 295 325 380 425 520
Flange diameter D 95 105 115 140 150 165 185 200 235 270 300
Width of flange b 12 12 12 14 14 16 16 18 20 20 22
Handwheel-Ø B 120 120 140 140 160 160 180 200 225 250 300
Wrench size across flats S2 10 10 12 12 13 13 14 15 17 18 21
Weight ca. kg 4.4 5.4 6.3 7.0 10.5 13.8 21.0 27.5 40.0 61.0 88.5
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 1.0619 A 216 Grade WCB
2 Disc 1.4021 A 276 grade 420
3 Headpiece 1.0619 A 216 Grade WCB
4 Stem 1.4021 A 276 grade 420
5 Handwheel cast iron

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +400°C / +752°F (673K)

Globe Valves, PN40, DIN 3356-1
Body and topwork in cast steel
seat and disc in stainless steel, metal to metal seated

Part No. 03090.X.0000
Flanged connection acc. to DIN EN 1092-1 PN40
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Available options - on request only:
· Angled Valves
· Valve with control disc

Globe Valves
Type 03090
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Type 09010 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 55 60 68 76 80 93
Height H 85 105 115 130 150 180
Socket depth a 15.0 16.3 19.1 21.4 21.4 25.7
Flow diameter d0 12.0 17.5 23.2 29.0 36.0 47.0
Handwheel-Ø B 60 70 70 80 90 110
Wrench size across flats S1 27 32 41 50 58 70
Wrench size across flats S2 6 7 8 9 9 11
Weight ca. kg 0.36 0.54 0.82 1.10 1.60 2.40
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Wedge CC491K B 62 UNS C83600
3 Stem CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 12.0 bar: -10°C / +14°F (263K) up to +200°C / +392°F (473K)

Gate Valves, PN16, DIN EN 12288
Bronze body, screwed topwork in brass
with gland packing and non rising stem

Part No. 09010.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Gate Valves
Type 09010
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Type 09012 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 55 60 68 76 80 93
Height H 85 105 115 130 150 180
Socket depth a 15.0 16.3 19.1 21.4 21.4 25.7
Flow diameter d0 12.0 17.5 23.2 29.0 36.0 47.0
Handwheel-Ø B 60 70 70 80 90 110
Wrench size across flats S1 27 32 41 50 58 70
Wrench size across flats S2 6 7 8 9 9 11
Weight ca. kg 0.36 0.54 0.82 1.10 1.60 2.40
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Wedge CC491K B 62 UNS C83600
3 Stem CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +180°C / +356°F (453K)

Gate Valves, PN16, DIN EN 12288
Bronze body, screwed topwork in brass
with maintenance-free gland packing (O-Ring)
and non rising stem

Part No. 09012.X.0000V
Female thread connection (R) acc. to ISO 7-1 Rp

Gate Valves
Type 09012
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Type 09061 Technical data
Nominal size DN 20 25 32 40 50 65 80
Dimension code .X. 0200 0250 0320 0400 0500 0650 0800
Face-to-face dimension FF 75 80 90 100 110 130 150
Height H 105 115 130 150 180 220 250
Flange diameter D 105 115 140 150 165 185 200
Width of flange b 12 12 14 14 16 16 18
Handwheel-Ø B 70 70 80 80 110 150 160
Wrench size across flats S2 7 8 9 9 11 12 13
Weight ca. kg 1.8 2.3 3.6 4.6 6.4 9.4 12.1
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Wedge CC491K B 62 UNS C83600
3 Stem CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +150°C / +302°F (423K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +200°C / +392°F (473K)

Gate Valves, PN16, DIN EN 12288
Bronze body, screwed topwork in brass
with gland packing and non rising stem

Part No. 09061.X.0160
Flanged connection acc. to DIN EN 1092-1 PN16

Gate Valves
Type 09061

Edition 2024-12

Phone: +49 4531 509-0124



Type 09420 Technical data
Nominal size DN 25 32 40 50 65 80 100
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000
Face-to-face dimension FF 80 90 100 110 130 150 165
Height H 120 130 150 180 225 250 300
Flange diameter D 115 140 150 165 185 200 220
Width of flange b 12 14 14 16 16 18 20
Handwheel-Ø B 70 80 80 110 150 150 150
Wrench size across flats S2 8 9 9 11 12 14 14
Weight ca. kg 2.6 3.6 4.4 6.5 9.2 12.1 15.8
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Wedge CC491K B 62 UNS C83600
3 Stem CW614N B 249 UNS C38500
4 Bonnet gasket Klingersil C-4400
5 Headpiece CW614N B 249 UNS C38500
6 O-Rings FPM (Viton)
7 Handwheel Aluminium - diecasting

option:
Locking device →

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -25°C / -13°F (248K) up to +120°C / +248°F (393K) and maximal 6.0 bar

Flanged Gate Valves, PN16, DIN EN 12288
Bronze body, screwed topwork in brass
with maintenance-free gland packing (O-Ring)
and non rising stem
flanged connection acc. to DIN EN 1092-3 PN16

Part No. 09420.X.000000
· Standard valve

Part No. 09420.X.010000
· Valve with locking device without lock

Part No. 09420.X.020000
· Valve with locking device with lock

Gate Valves
Type 09420
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Type 09420 Technical data
Nominal size DN 25 32 40 50 65 80 100
Dimension code .X. 0250 0320 0400 0500 0650 0800 1000
Face-to-face dimension FF 80 90 100 110 130 150 165
Height H 138 152 169 208 253 281 318
Flange diameter D 115 140 150 165 185 200 220
Width of flange b 12 14 14 16 16 18 20
Handwheel-Ø B 70 80 80 110 150 150 150
Wrench size across flats S2 8 9 9 11 12 14 14
Weight ca. kg 2.7 3.7 4.9 6.7 9.4 12.5 16.2
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Wedge CC491K B 62 UNS C83600
3 Stem CW614N B 249 UNS C38500
4 Bonnet gasket Klingersil C-4400
5 Headpiece CW614N B 249 UNS C38500
6 O-Rings FPM (Viton)
7 Handwheel Aluminium - diecasting

option:
Locking device →

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -25°C / -13°F (248K) up to +120°C / +248°F (393K) and maximal 6.0 bar

Flanged Gate Valves, PN16, DIN EN 12288
Bronze body, screwed topwork in brass
with maintenance-free gland packing (O-Ring)
and non rising stem
flanged connection acc. to DIN EN 1092-3 PN16

Part No. 09420.X.100000
· Valve with opening indicator

Part No. 09420.X.110000
· Valve with opening indicator and locking device without lock

Part No. 09420.X.120000
· Valve with opening indicator and locking device with lock

Gate Valves
Type 09420
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Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Type 01131 Technical data
Nominal size GW 1/2 3/4 1 1-1/2 2
Dimension code .X. 0400 0600 1000 1400 2000
Face-to-face dimension FF 25 37.5 42.5 48 56
Length L 25 35 36 48 56
Height H 95 110 135 155 190
Socket depth a 12 19 19 18 20
Thread size GA 1/2 3/4 1 1-1/2 2
Hanwheel-Ø B 70 70 80 80 80
Wrench size across flats S1 27 32 41 58 70
Wrench size across flats S2 7 8 9 8 9
Weight ca. kg 0.4 0.6 1.0 1.6 2.5
Dimensions in mm.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Disc CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Stem CW614N B 283 UNS C38500
6 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +185°C / +365°F (458K)

Globe Valves, angle type, PN16
Bronze body, screwed topwork in brass

Part No. 01131.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Angle Valves
Type 01131
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Type 04010 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4
Dimension code .X. 0200 0300 0400 0600 1000 1200
Face-to-face dimension FF 50 50 50 67 75 110
Height H 80 80 80 90 95 105
Orifice d0 5.0 6.0 6.5 9.0 11.0 13.0
Handwheel-Ø B 50 50 65 65 65 90
Wrench size across flats S1 22 22 25 32 40 54
Weight ca. kg 0.30 0.30 0.35 0.55 0.75 1.80
Kvs-Value m3/h 0.4 0.6 0.6 1.0 1.6 3.0
Cv-Value gal/min 0.5 0.7 0.7 1.1 1.8 3.5
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CW614N B 249 UNS C38500
2 Headpiece CW612N B 283 UNS C37700
3 Stem CW612N B 283 UNS C37700
4 Handwheel Plasic

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +100°C / +212°F (373K)

Needle Valves, PN100
Brass body and topwork
with needle cone

Part No. 04010.X.0000
Female thread connection (G) acc. to ISO 228/1

Needle Valves
Type 04010
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Type 01028 Technical data
Nominal size GW 1/2 3/4 1
Dimension code .X. 0400 0600 1000
Face-to-face dimension FF 70 80 95
Height H1 120 120 130
Height H2 50 55 60
Socket depth a 12 14 16
Length b 123 123 123
Wrench size across flats S1 27 33 41
Weight ca. kg 0.8 0.9 1.4
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal FPM (VITON)
3 Disc CW612N B 283 UNS C37700
4 Plug CW612N B 283 UNS C37700
5 Stem 1.4104 A 276 Grade 430F
6 Lever CC491K B 62 UNS C83600
7 Spring 1.4310 A 313 Grade 301

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures: -10°C / +14°F (263K) up to +165°C / +329°F (438K)
Pay attention to pressure-temperature reduction.

Self closing Globe Valve, PN16
Bronze body and lever,
gland with FPM O-Rings

Part No. 01028.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Self closing globe Valves
Type 01028
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Type 04020 Technical data
Nominal size GW 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 50 60 70 80 95 105 130
Height H 75 85 95 105 120 130 145
Socket depth a 10 13 14 17 19 19 23
Handwheel-Ø B 40 50 60 70 80 90 110
Wrench size across flats S1 22 27 32 41 50 58 70
Wrench size across flats S2 4.5 5 6 7 8 9 9
Weight ca. kg 0.35 0.4 0.5 0.7 1.1 1.4 2.3
Kvs-Value m3/h 1.5 2.0 4.0 6.0 12.0 16.0 25.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Control disc CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Stem CW614N B 283 UNS C38500
6 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Control Valves, PN16, DIN 3844
Control characteristic: linear
Bronze body, screwed topwork in brass
with opening indicator

Part No. 04020.X.0000
Female thread type G (BSPP) acc. to ISO 228/1

Control Valves
Type 04020
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Type 04041 Technical data
Nominal size DN 15 20 25 32 40 50
Dimension code .X. 0150 0200 0250 0320 0400 0500
Face-to-face dimension FF 65 80 90 95 110 125
Height H 85 95 105 120 130 145
Flange diameter D 95 105 115 140 150 165
Width of flange b 10 12 12 14 14 16
Handwheel-Ø B 50 60 70 80 90 110
Wrench size across flats S2 5 6 7 8 9 9
Weight ca. kg 1,4 2,0 2,6 3,9 4,5 6,6
Kvs-Value m3/h 2,0 4,0 6,0 12,0 16,0 25,0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal PTFE
3 Control disc CW614N B 283 UNS C38500
4 Headpiece CW614N B 283 UNS C38500
5 Stem CW614N B 283 UNS C38500
6 Handwheel Aluminium - diecasting

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14 (263K) up to +160°C / +320°F (433K)

Control Valves, PN16
Control characteristic: linear
Bronze body, screwed topwork in brass
with opening indicator

Part No. 04041.X.0160
Flanged connection acc. to DIN EN 1092-3 PN16

Control Valves
Type 04041
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Type 05011 & 05012 Technical data
Nominal size GW 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 50 60 70 80 95 105 130
Height H 40 40 50 55 55 65 75
Socket depth a 10 13 14 17 19 19 23
Wrench size across flats S1 22 27 32 41 50 58 70
Weight ca. kg 0.2 0.3 0.4 0.6 0.9 1.3 2.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Seal Type 05011 FPM
2 Seal Type 05012 PTFE
3 Disc CW614N B 283 UNS C38500
4 Spring 1.4310 A 313 Grade 301
5 Guide piece CW614N B 283 UNS C38500
6 Cap CW614N B 283 UNS C38500

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Check Valves, PN16, DIN EN 3845-2
Bronze body, screwed cap in brass

Part No. 05011.X.0000
Female thread type G (BSPP) acc. to ISO 228/1
Disc with FPM seal
Part No. 05012.X.0000
Female thread type G (BSPP) acc. to ISO 228/1
Disc with PTFE seal
Available options - on request only:
· Disc with EPDM seal
· Disc with NBR seal

Check Valves
Type 05011, Type 05012
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Type 05083 Technical data
Nominal size DN 20 25 32 40 50
Dimension code .X. 0200 0250 0320 0400 0500
Face-to-face dimension FF 80 90 95 110 125
Height H 50 55 55 65 75
Flange diameter D 105 115 140 150 165
Width of flange b 12 12 14 14 16
Weight ca. kg 1.9 2.6 3.7 4.3 6.4
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Valve seal FPM
3 Disc CW614N B 283 UNS C38500
4 Spring 1.4310 A 313 Grade 301
5 Guide piece CW614N B 283 UNS C38500
6 Cap CW614N B 283 UNS C38500

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Check Valves, PN16
Bronze body, screwed cap in brass

Part No. 05083.X.0160
Flanged connection acc. to DIN EN 1092-3 PN16
Disc with FPM seal

Available options - on request only:
· Disc with PTFE seal

Check Valves
Type 05083
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Type 05110 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 70 70 80 80 85 95 110 130 155 165 215
Flange diameter D 95 105 115 140 150 165 185 200 235 270 300
Weight ca. kg 2.4 3.0 3.8 5.7 7.4 10.3 15.2 20.4 31.0 49.0 69.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 0.6025 A 48-83 Gr. 35B
2 Disc 1.4021 A 276 Grade 420
3 Spring 1.4310 A 313 Grade 301
4 Cap 0.6025 A 48-83 Gr. 35B

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 13.0 bar: -10°C / +14°F (263K) up to +225°C / +437°F (498K)

Check Valves, PN16
Body and cap in cast iron
seat and disc in stainless steel, metal to metal seated

Part No. 05110.X.0000
Flanged connection acc. to DIN EN 1092-1 PN16
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Check Valves
Type 05110
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Type 05115 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 70 70 80 80 85 95 110 130 155 165 215
Flange diameter D 95 105 115 140 150 165 185 200 235 270 300
Weight ca. kg 3.8 4.9 5.9 7.1 10.4 12.3 22.7 28.5 40.0 64.0 90.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 1.0619 A 216 Grade WCB
2 Disc 1.4021 A 276 Grade 420
3 Spring 1.4310 A 313 Grade 301
4 Cap DN15 - 65 1.0402 A 576 Grade 1020
5 Cap DN80 - 150 1.0425 no reference

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 40.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 33.0 bar: -10°C / +14°F (263K) up to +225°C / +437°F (498K)
up to max. 21.0 bar: -10°C / +14°F (263K) up to +400°C / +752°F (673K)

Check Valves, PN40
Body in cast steel
seat and disc in stainless steel, metal to metal seated

Part No. 05115.X.0000
Flanged connection acc. to DIN EN 1092-1 PN40
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Check Valves
Type 05115
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Type 05040 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2
Dimension code .X. 0400 0600 1000 1200 1400 2000 2400
Face-to-face dimension FF 60 70 80 95 105 130 160
Height H 40 49 56 60 70 80 105
Flow diameter d0 13 17 22 28 31 46 60
Socket depth a 12 13 15 16 18 20 20
Wrench size across flats S1 27 34 41 51 55 70 90
Weight ca. kg 0.28 0.45 0.70 0.96 1.40 2.10 3.70
Kvs-Value m3/h 5.5 10.2 20.2 34.7 44.9 104.0 175.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Swing CW614N B 283 UNS C38500
3 Cap CW614N B 283 UNS C38500

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +80°C / +176°F (353K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)

Check Valves, swing type, PN16
Bronze body, screwed cap in brass
Female thread type G (BSPP) acc. to ISO 228/1

Part-No. 05040.X.0000
Metal to metal seated
Part-No. 05040.X.0200
Disc with silicone seal
Part-No. 05040.X.0600
Disc with EPDM seal
Part-No. 05040.X.0700
Disc with FPM seal

Check Valves
Type 05040
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Type 05338 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000
Face-to-face dimension FF 16 19 22 28 31.5 40 46 50 60
Disc diameter Dmin 44 53 64 70 83 96 110 128 151
Disc diameter Dmax 67 76 82 93 104 118 136 158 186
Weight ca. kg 0.27 0.38 0.52 0.80 1.12 1.78 2.43 3.37 5.34
Kvs-Value m3/h 2.7 5.8 10.3 17.8 27.0 42.0 68.0 88.0 112.0
Cv-Value gal/min 3.1 6.7 11.9 20.6 31.3 48.7 78.9 102.1 129.9
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 1.4408 A 351 CF 8M
2 Spring cap 1.4571 A 276 Grade 316Ti
3 Spring 1.4571 A 313 Grade 316Ti
4 Disc 1.4571 A 276 Grade 316Ti

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 49.6 bar: -200°C / -328°F (73K)
up to max: 35.8 bar: +200°C / +392°F (473K)
up to max. 24.0 bar: +550°C / +1022°F (823K)

Check Valves, disc type, PN40 / class 300
Body in stainless steel

Part No. 05338.X.0000
Metal to metal seated
with closing spring,
for mounting between two flanges acc. to
DIN PN10, PN16, PN25 or PN40
ASME class 125, class 150 or class 300

Check Valves
Type 05338
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Type 08010 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 70 70 85 85 95 104 108 147
Height H1 48 48 48 48 55 61 61 64
Height H2 110 110 120 120 155 200 200 260
Weight ca. kg 0.85 0.85 1.10 1.10 1.60 3.60 3.65 7.00
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Picture:
Accessory pressure gauge - not
included with valve

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Bonnet (GW 1/4 - 1) CW614N B 249 UNS C38500
2 Bonnet (GW 1-1/4 - 2) 0.6025 A 48-83 Gr. 35B
3 Spring 1.1200 A 227

Applications:
Suitable for compressed air, nitrogen and similar non-inflammable, non-toxic gases.
Working temperature: -10°C / +14°F (263K) up to +75°C / +167°F (348K)

Pressure Reducing Valves
Bronze body, with balanced seat,
disc with NBR seal, pressure gauge connection G1/4,
inlet pressure: up to max. 25.0 bar
outlet pressure: 1.5 up to 8.0 bar
greatest reducing ratio: 10 : 1

Part No. 08010.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Pressure reducing Valves
Type 08010
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Type 08011 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 70 70 85 85 95 104 108 147
Height H1 48 48 48 48 55 61 61 64
Height H2 130 130 140 140 185 230 230 295
Weight ca. kg 1.20 1.15 1.70 1.70 2.65 5.95 6.10 9.80
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Bonnet (GW 1/4 - 1) CW614N B 249 UNS C38500
2 Bonnet (GW 1-1/4 - 2) 0.6025 A 48-83 Gr. 35B
3 Spring 1.1200 A 227

Applications:
Suitable for compressed air, nitrogen and similar non-inflammable, non-toxic gases.
Working temperature: -10°C / +14°F (263K) up to +75°C / +167°F (348K)

Pressure Reducing Valves
Bronze body, with balanced seat,
disc with NBR seal, pressure gauge connection G1/4,
with piston control
inlet pressure: up to max. 40.0 bar
outlet pressure: 1.5 up to 20.0 bar
greatest reducing ratio: 6 : 1

Part No. 08011.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Pressure reducing Valves
Type 08011
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Type 08012 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 70 70 85 85 95 104 108 147
Height H1 47 47 47 47 55 60 60 66
Height H2 155 155 220 220 250 300 300 300
Weight ca. kg 1.0 1.0 2.65 2.65 4.2 7.75 12.0 13.1
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Picture:
Accessory pressure gauge - not
included with valve

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Bonnet (GW 1/4 - 1) CW614N B 249 UNS C38500
2 Bonnet (GW 1-1/4 - 2) CC491K B 62 UNS C83600
3 Spring 1.1200 A 227

Applications:
Suitable for compressed air, nitrogen and similar non-inflammable, non-toxic gases.
Working temperature: -10°C / +14°F (263K) up to +75°C / +167°F (348K)

Pressure Reducing Valves
Bronze body, with balanced seat,
disc with NBR seal, pressure gauge connection G1/4,
inlet pressure: up to max. 25.0 bar
outlet pressure: 0.2 up to 2.0 bar
greatest reducing ratio: 20 : 1

Part No. 08012.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Pressure reducing Valves
Type 08012
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Type 08015 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 50 50 65 80 95 105 115 130
Height H1 90 90 105 105 150 160 200 210
Height H2 34 34 36 42 57 57 72 72
Weight ca. kg 0.30 0.30 0.45 0.60 1.35 1.80 2.90 3.80
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CW612N B 283 UNS C37770
2 Bonnet synthetic material
3 Headpiece CW612N B 283 UNS C37770
4 Spring 1.1200 A 227

Applications:
Suitable for compressed air, nitrogen and similar non-inflammable, non-toxic gases.
Working temperature: -10°C / +14°F (263K) up to +70°C / +158°F (343K)

Pressure Reducing Valves
Bronze body, with balanced seat,
disc with NBR seal, pressure gauge connection G1/4,
inlet pressure: up to max. 40.0 bar
outlet pressure: 1.0 up to 10.0 bar

Part No. 08015.X.0000
Female thread connection (R) acc. to ISO 7-1 Rp

Pressure reducing Valves
Type 08015
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Type 08023 Technical data
Nominal size GW 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0400 0600 1000 1200 1400 2000
Face-to-face dimension L 142 158 180 193 226 252
Body length I 80 90 100 105 130 148
Height h 33 33 45 45 70 70
Height H 102 102 130 130 165 165
Weight ca. kg 1.2 1.3 2.4 2.6 5.5 6.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC499K CC499K
2 Bonnet CC499K CC499K
3 Spring 1.1200 A 228
4 Inner parts CC499K CC499K
5 Screen 1.4404 A 316L

Applications:
Suitable for water, non-viscous liquids, compressed air,
and similar non-inflammable, non-toxic gases.
Working temperature: -10°C / +14°F (263K) up to +95°C / +203°F (368K)

Pressure Reducing Valves
Bronze body, with balanced single seat valve,
disc made of bronze with EPDM seal, pressure gauge connection G1/4,
inlet pressure: up to max. 25.0 bar
outlet pressure: 1.0 up to 8.0 bar

Part No. 08023.X.0000
Union connections with male thread (G) acc. to ISO 228-1

Pressure reducing Valves
Type 08023
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Type 08180 & 08181 Technical data
Nominal size GW 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2
Dimension code .X. 0200 0300 0400 0600 1000 1200 1400 2000
Face-to-face dimension FF 55 55 65 75 90 110 120 150
Height H 37 37 38 44 57 67 73 85
Socket depth a 9 9 11 12 14 16 18 202
Flow diameter d0 11 11 12 18 24 31 37 45
Wrench size across flats S1 22 22 27 32 41 50 58 70
Wrench size across flats S2 17 17 19 22 27 36 41 50
Weight ca. kg 0.20 0.20 0.25 0.35 0.50 0.85 1.00 1.70
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body CC491K B 62 UNS C83600
2 Screen 1.4300 A 276 Grade 302
3 Plug CW614N B 283 UNS C38500

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 10.0 bar: -10°C / +14°F (263K) up to +160°C / +320°F (433K)
up to max. 6.0 bar: -10°C / +14°F (263K) up to +200°C / +392°F (473K)

Strainer, PN16
Y-type pattern, Bronze body,
stainless steel strainer screen,
Female thread type G (BSPP) acc. to ISO 228/1

Part No. 08180.X.0000
screen with 0.6 mm mesh

Part No. 08181.X.0000
screen with 0.25 mm mesh

Strainers
Type 08180, Type 08181
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Type 08161 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 90 100 115 125 150 160 180 215 235 275 305
Flange diameter D 95 105 115 140 150 165 185 200 220 250 285
Flow diameter d0 23 28 36 42 50 61.5 78.5 89.5 109.5 137.5 160
Mesh m 1.0 1.0 1.0 1.0 1.0 1.0 1.25 1.25 1.6 1.6 1.6
Weight ca. kg 3.0 4.0 5.0 7.0 9.0 12.0 16.0 21.0 30.0 43.0 61.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 0.6025 A 48-83 Gr. 35B
2 Screen 1.4301 A 276 Grade 304
3 Cap 0.6025 A 48-83 Gr. 35B

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 16.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 13.0 bar: -10°C / +14°F (263K) up to +200°C / +437°F (473K)

Strainer, PN16
Body and cap in cast iron
Y-type pattern, stainless steel strainer screen

Part No. 08161.X.0000
Flanged connection acc. to DIN EN 1092-1 PN16
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Available options - on request only:
· screen with 0.25 mm mesh

Strainers
Type 08161
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Type 08170 Technical data
Nominal size DN 15 20 25 32 40 50 65 80 100 125 150
Dimension code .X. 0150 0200 0250 0320 0400 0500 0650 0800 1000 1250 1500
Face-to-face dimension FF 130 150 160 180 200 230 290 310 350 400 480
Height H 90 100 115 125 150 160 180 215 235 275 305
Flange diameter D 95 105 115 140 150 165 185 200 235 270 300
Flow diameter d0 23 28 36 42 50 61.5 78.5 89.5 109.5 137.5 160
Mesh m 1.0 1.0 1.0 1.0 1.0 1.0 1.25 1.25 1.6 1.6 1.6
Weight ca. kg 4.0 5.0 6.0 8.0 10.0 13.0 19.0 24.5 35.0 51.0 71.0
Dimensions in mm.

Essential: When ordering or requesting an offer
please indicate flow medium, working
pressure and working temperature.

Materials DIN EN ASTM
1 Body 0.0619 A 216 Grade WCB
2 Screen 1.4301 A 276 Grade 304
3 Cap DN15 - 65 1.0460 A 105 Grade II
3 Cap DN80 - 150 1.0425 no reference

Applications:
Suitable for non-toxic, non-inflammable fluids, gases and vapours.
The laws, regulations and standards are to observe for the range of application.
Working temperatures and pressures:
up to max. 40.0 bar: -10°C / +14°F (263K) up to +120°C / +248°F (393K)
up to max. 33.0 bar: -10°C / +14°F (263K) up to +225°C / +437°F (498K)
up to max. 21.0 bar: -10°C / +14°F (263K) up to +400°C / +752°F (673K)

Strainer, PN40
Body in cast steel
Y-type pattern, stainless steel strainer screen

Part No. 08170.X.0000
Flanged connection acc. to DIN EN 1092-1 PN40
face-to-face dimension acc. to DIN EN 558-1, Reihe 1

Available options - on request only:
· screen with 0.25 mm mesh

Strainers
Type 08170
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Material comparison DIN EN, DIN and ASTM Standard

Nonferrous materials

DIN EN new DIN old ASTM
CC490K CuSn3Zn8Pb5-C RG2 2.1098 -
CC491K CuSn5Zn5Pb5-C RG5 2.1096.01 B 62 UNS C83600
CC493K CuSn7Zn4Pb7-C RG7 2.1090 B 505 UNS C93200
CW450K CuSn4 CUSN4 2.1016 B 103 UNS C51100
CW452K CuSn6 CUSN6 2.1020 B 159 UNS C51900
CW453K CuSn8 CUSN8 2.1030 B 103 UNS C52100
CW507L CuZn36 CUZN36 2.0335 B 111 UNS C27000
CW508L CuZn37 CUZN37 2.0321 B 111 UNS C27200
CW509L CuZn40 CUZN40 2.0360 B 111 UNS C28000
CW610N CuZn39Pb0,5 CUZN39PB 2.0372 B 111 UNS C36500
CW612N CuZn39Pb2 MS58 2.0380.10 B 283 UNS C37770
CW614N CuZn39Pb3 MS58 2.0401.08 B 283 UNS C38500
CW617N CuZn40Pb2 MS58 2.0402.20 B 283 UNS C38000
CW710R CuZn35Ni3Mn2AIPb CUZN35NI 2.0540 -
CW713R CuZn37Mn3AI2PbSi CUZN40AL 2.0552 -
CW718R CuZn39Mn1AIPbSi CUZN40AL 2.0561 -
CW720R CuZn40Mn1Pb1 CUZN40MN 2.0580 -
CW723R CuZn40Mn2Fe1 CUZN40MN 2.0572 -

Ferrous materials

DIN EN new DIN old ASTM
1.1200 Spring steel Carbon steel A 227   
1.4021 C20Cr13 1.4021 A 276 Grade 420
1.4034    X45Cr13 1.4034    A 276 Grade 420
1.4057 X17CrNi16-2 1.4057 A 276 Grade 431
1.4104 X14CrMoS17 1.4104 A 276 Grade 430F
1.4112 X90CrMoV18 1.4112 A 276 Grade 440B
1.4122 X39CrMo17-1 1.4122 -
1.4300 X12CrNi18-8 1.4300 A 276 Grade 302
1.4301 X5CrNi18-10 1.4301 A 276 Grade 304
1.4305 X8CrNiS18-9 1.4305 A 276 Grade 303
1.4306 X2CrNi19-11 1.4306 A 312 TP 304L
1.4308 G-X6CrNi18-9 1.4308 A 351 CF8
1.4310 X10CrNi18-8 1.4310 A 313 Grade 301
1.4401 X5CrNiMo17-12-2 1.4401 A 276 Grade 316
1.4404 X2CrNiMo17-12-2 1.4404 A 276 Grade 316L
1.4408 GX5CrNiMo19-11-2 1.4408 A 351 CF 8M
1.4409 G-X2NiCrMo28-20-2 1.4409 A 351 CF 3M
1.4541 X6CrNiTi18-10 1.4541 A 276 Grade 321
1.4568 X7CrNiAI17-7 1.4568 A 313 Grade 631
1.4571 X6CrNiMoTi17-12-2 1.4571 A 313 Grade 316Ti
1.4552 G-X7CrNiNb18-9 1.4552 A 351 CF 8C
1.4923 X22CrMoV12-1 1.4923 A 193 Grade B6
1.4980 X5CrNiTi26-15 1.4980 A 286 Grade 660
1.5415 16Mo3 - A 182 Grade F1
1.7225 42CrMo4 1.7225 A 194 Grade 7
1.7258 24CrMo5 1.7258 A 194 Grade B7
1.7335 13CrMo4-5 1.7335 A 182 Grade F12
1.7380 10CrMo9-10 1.7380 A 182 Grade F22
1.7709 21CrMoV5-7 1.7709 -
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Dimensions of DIN flanges

DN = Nominal diameter
D 	 = Diameter of flange
Lk 	= Diameter of bolt circle
n 	 = Number of holes
d 	 = Diameter of holes

PN 6 PN 10 PN 16 PN 25 PN 40
DN D Lk n d D Lk n d D Lk n d D Lk n d D Lk n d
10 3/8“ 75 50 4 11 90 60 4 14 90 60 4 14 90 60 4 14 90 60 4 14
15 1/2“ 80 55 4 11 95 65 4 14 95 65 4 14 95 65 4 14 95 65 4 14
20 3/4“ 90 65 4 11 105 75 4 14 105 75 4 14 105 75 4 14 105 75 4 14
25 1“ 100 75 4 11 115 85 4 14 115 85 4 14 115 85 4 14 115 85 4 14
32 1-1/4“ 120 90 4 14 140 100 4 18 140 100 4 18 140 100 4 18 140 100 4 18
40 1-1/2“ 130 100 4 14 150 110 4 18 150 110 4 18 150 110 4 18 150 110 4 18
50 2“ 140 110 4 14 165 125 4 18 165 125 4 18 165 125 4 18 165 125 4 18
65 2-1/2“ 160 130 4 14 185 145 4 18 185 145 4 18 185 145 8 18 185 145 8 18
80 3“ 190 150 4 18 200 160 8 18 200 160 8 18 200 160 8 18 200 160 8 18

100 4“ 210 170 4 18 220 180 8 18 220 180 8 18 235 190 8 22 235 190 8 22
125 5“ 240 200 8 18 250 210 8 18 250 210 8 18 270 220 8 26 270 220 8 26
150 6“ 265 225 8 18 285 240 8 22 285 240 8 22 300 250 8 26 300 250 8 26
200 8“ 320 280 8 18 340 295 8 22 340 295 12 22 360 310 12 26 375 320 12 30

PN 63 PN 100 PN 160 PN 250 PN 320
DN D Lk n d D Lk n d D Lk n d D Lk n d D Lk n d
10 3/8" 100 70 4 14 100 70 4 14 100 70 4 14 125 85 4 18 125 85 4 18
15 1/2“ 105 75 4 14 105 75 4 14 105 75 4 14 130 90 4 18 130 90 4 18
20 3/4“ - - - - - - - - - - - - - - - - - - - -
25 1“ 140 100 4 18 140 100 4 18 140 100 4 18 150 105 4 22 160 115 4 22
32 1-1/4“ - - - - - - - - - - - - - - - - - - - -
40 1-1/2“ 170 125 4 22 170 125 4 22 170 125 4 22 185 125 4 26 195 145 4 26
50 2“ 180 135 4 22 195 145 4 26 195 145 4 26 200 150 8 26 210 160 8 26
65 2-1/2“ 205 160 4 22 220 170 8 26 220 170 8 26 230 180 8 26 255 200 8 30
80 3“ 215 170 4 22 230 180 8 26 230 180 8 26 255 200 8 30 275 220 8 30

100 4“ 250 200 4 22 265 210 8 30 265 210 8 30 300 235 8 30 300 265 8 36
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Dimensions of ANSI flanges

DN = Nominal diameter
D 	 = Diameter of flange
Lk 	= Diameter of bolt circle
n 	 = Number of holes
d 	 = Diameter of holes
B	 = Flange bore
Ah	 = Outside diameter butt weld

Class 150 Class 300
DN B Ah D Lk n d D Lk n d
15 1/2“ 15.8 21.3 90 60.3 4 15.9 95 66.7 4 15.9
20 3/4“ 20.9 26.7 100 69.9 4 15.9 115 82.6 4 19.0
25 1“ 26.6 33.4 110 79.4 4 15.9 125 88.9 4 19.0
32 1-1/4“ 35.1 42.2 115 88.9 4 15.9 135 98.4 4 19.0
40 1-1/2“ 40.9 48.3 125 98.4 4 15.9 155 114.3 4 22.2
50 2“ 52.5 60.3 150 120.7 4 19.1 165 127.0 8 19.0
65 2-1/2“ 62.7 73.0 180 139.7 4 19.1 190 149.2 8 22.2
80 3“ 77.9 88.9 190 152.4 4 19.1 210 168.3 8 22.2

100 4“ 102.3 114.3 230 190.5 8 19.1 255 200.0 8 22.2
125 5“ 128.2 141.3 255 215.9 8 22.2 280 235.0 8 22.2
150 6“ 154.1 168.3 280 241.3 8 22.2 320 269.9 12 22.2
200 8“ 202.7 219.1 345 298.5 8 22.2 380 330.2 12 25.4
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Approvals and Classifications

Bureau
Veritas

China
Classifi cation
Society

EAC

CRN

Det Norske Veritas/
Germanischer
Lloyd

ASME / UV

GOST-Ukraine

Lloyd‘s Register

CE
LNG (DIN EN 12567)
Fire Safe (DIN EN ISO 10497) 

Manufacture License of Special Equipment

Nowadays, product approvals are essential for many customer applications.
Below is an excerpt of our most important certifi cations. A detailed list can be found at herose.com.

American Bureau
of Shipping

Registro Italiano
Navale

Type approvals

Approval company

Classifi cation societies

Approval Mark

TÜV

AAR

TSSA

AQSIQ

TECKO

VNIINMASH

National Board

herose.com
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Overview ASME Approvals

HEROSE Type Inlet D0 Certificate No. Media
06216/06217 1/2“ 12 mm 91178 Vapours and Gases
06216/06217 3/4“ 15 mm 91112 Vapours and Gases
06216/06217 1“ 20 mm 91123 Vapours and Gases
06216/06217 1-1/4“ 25 mm 91134 Vapours and Gases
06216/06217 1-1/2“ 32 mm 91145 Vapours and Gases
06216/06217 2“ 40 mm 91156 Vapours and Gases
06310/06311 3/4“ up to 1“ 9/13/17.5 mm 37112 Vapours and Gases
06310/06311 3/4“ up to 1“ 9/13/17.5 mm 37101 Fluids
06315/06316 1/2“ up to 3/4“ 10 mm 37213 Vapours and Gases
06315/06316 1/2“ up to 3/4“ 10 mm 37189 Fluids
06345/06346/06347 DN25 up to DN150 23 bis 125 mm 37044 Vapours and Gases
06345/06346/06347 DN25 up to DN150 23 bis 125 mm 37055 Fluids

Safety Valves
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өՐ łɥɥɄ̥ ǹ˗ȳ ȧ˧˗͔̥ǹȧ͔ ɥ˧̥ːǹ͔ʇ˧˗
ł̥ͣ ˧ɥɥɄ̥ ʇ̓ ̓ͣȠʣɄȧ͔ ͔˧ ȧɴǹ˗ɪɄ Έʇ͔ɴ ̥Ʉ̛̓Ʉȧ͔ ͔˧ ͔ɴɄ ̛̥ʇȧɄՏ ǹː˧ͣ˗͔Տ ȳɄʳʇ΄Ʉ̥Ζ
̛Ʉ̥ʇ˧ȳ ǹ˗ȳ ˧̥ͣ ǹȠʇʳʇ͔Ζ ͔˧ ːǹʫɄ ȳɄʳʇ΄Ʉ̥Ζ ͣ˗͔ʇʳ ͔ɴɄ ˧̥ȳɄ̥ ʇ̓ ȧ˧˗ɥʇ̥ːɄȳ ʇ˗
Έ̥ʇ͔ʇ˗ɪՐ ƍʇȳɄ ǹɪ̥ɄɄːɄ˗͔̓ ǹ̥Ʉ ˧˗ʳΖ ɄɥɥɄȧ͔ʇ΄Ʉ ʇɥ ͔ɴɄΖ ɴǹ΄Ʉ ȠɄɄ˗ ȧ˧˗ɥʇ̥ːɄȳ
ȠΖ ͣ̓ ʇ˗ Έ̥ʇ͔ʇ˗ɪՐ
ӪՐ ƍȧ˧̛Ʉ ˧ɥ ȳɄʳʇ΄Ʉ̥Ζ
ƛɴɄ ̓ȧ˧̛Ʉ ˧ɥ ȳɄʳʇ΄Ʉ̥Ζ ʇ̓ ̛̓ɄȧʇɥʇɄȳ ʇ˗ ͔ɴɄ ˧̥ȳɄ̥ ȧ˧˗ɥʇ̥ːǹ͔ʇ˧˗ Έʇ͔ɴ Ƞʇ˗ȳʇ˗ɪ
ɄɥɥɄȧ͔Ր Ǌʇ͔ɴ ̥Ʉ̛̓Ʉȧ͔ ͔˧ ɪ˧˧ȳ̓ ͔ɴǹ͔ ǹ̥Ʉ ȧ͔ͣ̓˧ːʇ̓Ʉȳ ΈɄ ǹ̥Ʉ ǹʳʳ˧ΈɄȳ ͔˧
ːǹʫɄ ɄΑȧɄ̓̓ ˧̥ ̓ɴ˧̥͔ ȳɄʳʇ΄Ʉ̥ʇɄ̓ ȳʇɥɥɄ̥ʇ˗ɪ ɥ̥˧ː ͔ɴɄ ̡ͣǹ˗͔ʇ͔Ζ ˧̥ȳɄ̥Ʉȳ ȠΖ
̛ͣ ͔˧ өӨ جՐ
ӬՐ DɄʳʇ΄Ʉ̥ʇɄ̓ ǹ˗ȳ ȳɄʳʇ΄Ʉ̥Ζ ̛Ʉ̥ʇ˧ȳ̓
ƛɴɄ ȳɄʳʇ΄Ʉ̥Ζ ̛Ʉ̥ʇ˧ȳ ̓ɴǹʳʳ ͔̓ǹ̥͔ ˧˗ ͔ɴɄ ȳǹ͔Ʉ ΈɴɄ˗ ǹʳʳ ȳɄ͔ǹʇʳ̓ ˧ɥ ͔ɴɄ ˧̥ȳɄ̥
ɴǹ΄Ʉ ȠɄɄ˗ ȧʳǹ̥ʇɥʇɄȳՏ Ƞ͔ͣ ˗˧͔ ͣ˗͔ʇʳ ͔ɴɄ ȧ˧˗͔̥ǹȧ͔ͣǹʳ ȳ͔ͣʇɄ̓ ͔˧ ȠɄ ɥͣʳɥʇʳʳɄȳ
ȠΖ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ȠΖ ͔ɴǹ͔ ͔ʇːɄ ɴǹ΄Ʉ ȠɄɄ˗ ɥͣʳɥʇʳʳɄȳՐ ƛɴɄ ȳɄʳʇ΄Ʉ̥Ζ ȳɄǹȳʳʇ˗Ʉ
̓ɴǹʳʳ ȠɄ ȳɄɄːɄȳ ȧ˧ː̛ʳʇɄȳ Έʇ͔ɴ ʇɥ ͔ɴɄ ɪ˧˧ȳ̓ ɴǹ΄Ʉ ʳɄɥ͔ ͔ɴɄ Έǹ̥Ʉɴ˧ͣ̓Ʉ
ΈɴɄ˗ ͔ɴɄ ȳɄǹȳʳʇ˗Ʉ ʇ̓ ̥ɄǹȧɴɄȳ ˧̥Տ ΈɴɄ̥Ʉ ̓ɴʇ̛̛ʇ˗ɪ ʇ̓ ȳɄʳǹΖɄȳ ȳͣɄ ͔˧ ̥Ʉǹԫ
̓˧˗̓ ɥ˧̥ Έɴʇȧɴ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ̥Ʉ̛̓˧˗̓ʇȠʳɄՏ ʇɥ ͔ɴɄ ˗˧͔ʇɥʇȧǹ͔ʇ˧˗ ͔ɴǹ͔ ͔ɴɄ
ɪ˧˧ȳ̓ ǹ̥Ʉ ̥ɄǹȳΖ ͔˧ ̓ɴʇ̛ ʇ̓ ːǹȳɄ Έʇ͔ɴʇ˗ ͔ɴɄ ȳɄʳʇ΄Ʉ̥Ζ ̛Ʉ̥ʇ˧ȳ ǹɪ̥ɄɄȳՐ
C˧ː̛ʳʇǹ˗ȧɄ Έʇ͔ɴ ͔ɴɄ ȳɄʳʇ΄Ʉ̥Ζ ̛Ʉ̥ʇ˧ȳ ʇ̓ ̓ͣȠʣɄȧ͔ ͔˧ ͔ɴɄ ȧ˧˗ȳʇ͔ʇ˧˗ ̛̥ɄȧɄԫ
ȳɄ˗͔ ͔ɴǹ͔ ΈɄ ̥ɄȧɄʇ΄Ʉ ȧ˧̥̥Ʉȧ͔ ǹ˗ȳ ͔ʇːɄʳΖ ȳɄʳʇ΄Ʉ̥ʇɄ̓ ɥ̥˧ː ˧̥ͣ ̛̛̓ͣʳʇɄ̥̓Ր
ƛʇːɄʳΖ ǹ˗ȳ ǹ̛̛̥˧̛̥ʇǹ͔ɄʳΖ ̓ʇΩɄȳ ̛ǹ̥͔ʇǹʳ ȳɄʳʇ΄Ʉ̥ʇɄ̓ ǹ̥Ʉ ̛Ʉ̥ːʇ̓̓ʇȠʳɄ ǹ˗ȳ ːǹΖ
ȠɄ ȠʇʳʳɄȳ ̓Ʉ̛ǹ̥ǹ͔ɄʳΖՐ
Iɥ ɥ˧̥ȧɄ ːǹʣɄ̥ͣɄ Ʉ΄Ʉ˗͔̓Տ ʇ˗ȳ͔̥ͣ̓ʇǹʳ ǹȧ͔ʇ˧˗̓ ˧̥ ˧͔ɴɄ̥ Ʉ΄Ʉ˗͔̓ ͔ɴǹ͔ ǹ̥Ʉ
ȠɄΖ˧˗ȳ ˧̥ͣ ȧ˧˗͔̥˧ʳՏ ̥Ʉɪǹ̥ȳʳɄ̓̓ ˧ɥ ΈɴɄ͔ɴɄ̥ ͔ɴɄΖ ǹ̥Ʉ ɄΑ̛Ʉ̥ʇɄ˗ȧɄȳ ȠΖ ͣ̓
˧̥ ˧̥ͣ ̓ͣȠ̛̛̓ͣʳʇɄ̥̓Տ ʫɄɄ̛ ͣ̓ ɥ̥˧ː ȧ˧ː̛ʳΖʇ˗ɪ Έʇ͔ɴ ˧̥ͣ ȳ͔ͣΖ ͔˧ ȳɄʳʇ΄Ʉ̥ ͔ɴɄ
ɪ˧˧ȳ̓Տ ͔ɴɄ ȳɄʳʇ΄Ʉ̥Ζ ̓ɴǹʳʳ ȠɄ ɄΑ͔Ʉ˗ȳɄȳ ȠΖ ͔ɴɄ ȳ̥ͣǹ͔ʇ˧˗ ˧ɥ ͔ɴɄ ȳʇ̛̥͔̓ͣʇ˧˗Ր
ǊɄ ǹ̥Ʉ ˧ȠʳʇɪɄȳ ͔˧ ʇ˗ɥ˧̥ː ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇːːɄȳʇǹ͔ɄʳΖ ˧ɥ ̓ͣȧɴ Ʉ΄Ʉ˗͔̓ ǹ̓
̓˧˧˗ ǹ̓ ΈɄ ȠɄȧ˧ːɄ ǹΈǹ̥Ʉ ˧ɥ ͔ɴɄːՐ Iɥ ʇ͔ ȠɄȧ˧ːɄ̓ ʇː̛˧̓̓ʇȠʳɄ ͔˧ ȳɄʳʇ΄Ʉ̥
͔ɴɄ ɪ˧˧ȳ̓ ȠɄȧǹͣ̓Ʉ ˧ɥ ̓ͣȧɴ ǹ˗ Ʉ΄Ʉ˗͔ ˧̥ ʇɥ ͔ɴɄ ̓ͣȠ̓Ʉ̡ͣɄ˗͔ ȳɄʳʇ΄Ʉ̥Ζ ḁ̇Ʉǹԫ
͔Ʉ̓ ǹ˗ ͣ˗ȳͣɄ Ƞ̥ͣȳɄ˗ ɥ˧̥ Ʉʇ͔ɴɄ̥ ˧ɥ ͔ɴɄ ̛ǹ̥͔ʇɄ̓Տ Ƞ˧͔ɴ ̛ǹ̥͔ʇɄ̓ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ
͔˧ ̥Ʉ̓ȧʇ˗ȳ ͔ɴɄ ǹɪ̥ɄɄːɄ˗͔Ր Iɥ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ʇ̓ ȳɄʳǹΖɄȳ ˧̥ ʇɥ ʇ͔ ʇ̓ ˗˧ ʳ˧˗ɪɄ̥
̛˧̓̓ʇȠʳɄ ͔˧ ȳɄʳʇ΄Ʉ̥ ͔ɴɄ ɪ˧˧ȳ̓ ˧̥ȳɄ̥Ʉȳ ȳͣɄ ͔˧ ̥Ʉǹ̓˧˗̓ ɥ˧̥ Έɴʇȧɴ ΈɄ ǹ̥Ʉ
̥Ʉ̛̓˧˗̓ʇȠʳɄՏ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ̥Ʉ̓ȧʇ˗ȳ ͔ɴɄ ǹɪ̥ɄɄːɄ˗͔ ʇ˗ ǹȧȧ˧̥ԫ
ȳǹ˗ȧɄ Έʇ͔ɴ ͔ɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ ̛̥˧΄ʇ̓ʇ˧˗̓Ր Cʳǹʇː̓ ɥ˧̥ ȳǹːǹɪɄ̓ ǹ̥Ʉ ̓ͣȠʣɄȧ͔ ͔˧
͔ɴɄ ̛̥˧΄ʇ̓ʇ˧˗̓ ʇ˗ ƍɄȧ͔ʇ˧˗ өӪ ˧ɥ ͔ɴɄ̓Ʉ ƛɄ̥ː̓ ˧ɥ ƍǹʳɄՐ
Iɥ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ʇ˗ ȳɄɥǹͣʳ͔ ˧ɥ ǹȧȧɄ̛͔ǹ˗ȧɄՏ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ȧɴǹ̥ɪɄ
͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ǹ ɥɄɄ ɥ˧̥ ͔̓˧̥ʇ˗ɪ ͔ɴɄ ɪ˧˧ȳ̓ ɥ˧̥ Ʉǹȧɴ ΈɄɄʫ ˧ɥ ȳɄɥǹͣʳ͔ ǹ͔ ǹ
ɥʳǹ͔ ̥ǹ͔Ʉ ˧ɥ ө ج ˧ɥ ͔ɴɄ ʇ˗΄˧ʇȧɄ ΄ǹʳͣɄ ̛Ʉ̥ ΈɄɄʫՏ Έʇ͔ɴ ǹ ͔˧͔ǹʳ ˧ɥ Ӯ جՐ ƍɴ˧ͣʳȳ ǹ
˗ɄΈ ȧ͔ͣ̓˧ː̓ ȳɄȧʳǹ̥ǹ͔ʇ˧˗ ȠɄȧ˧ːɄ ˗ɄȧɄ̓̓ǹ̥Ζ ȳͣɄ ͔˧ ͔ɴɄ ȳɄʳǹΖ ʇ˗ ǹȧȧɄ̛ԫ
͔ǹ˗ȧɄՏ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ȧɴǹ̥ɪɄ ӪӮӨՐӨӨ ӑ ˗Ʉ͔ ɥ˧̥ ͔ɴɄ ǹȳȳʇ͔ʇ˧˗ǹʳ ȧ͔ͣ̓˧ː̓
ȳɄȧʳǹ̥ǹ͔ʇ˧˗Ր
ӭՐ Ÿ̥ʇȧɄ̓
ł̥ͣ ̛̥ʇȧɄ̓ ǹ̥Ʉ ̡ͣ˧͔Ʉȳ ɄΑ Έǹ̥Ʉɴ˧ͣ̓ɄՏ ɄΑȧʳͣ̓ʇ΄Ʉ ˧ɥ ͔ɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ ΄ǹʳͣɄԫ
ǹȳȳɄȳ ͔ǹΑՐ Ÿǹȧʫǹɪʇ˗ɪ ȧ˧͔̓̓Տ ʳ˧ǹȳʇ˗ɪ ȧ˧͔̓̓Տ ȧ͔ͣ̓˧ː̓ ɥɄɄ̓Տ Ʉ͔ȧՐ ̓ɴǹʳʳ ȠɄ
Ƞ˧̥˗Ʉ ȠΖ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Ր
ӮՐ ƍɴʇ̛̛ʇ˗ɪ ԧ ̛ǹ̓̓ʇ˗ɪ ˧ɥ ͔ɴɄ ̥ʇ̓ʫ
G˧˧ȳ̓ ǹ̥Ʉ ȳʇ̛̓ǹ͔ȧɴɄȳ ǹ˗ȳ ̓ɴʇ̛̛Ʉȳ ǹ͔ ͔ɴɄ ɄΑ̛Ʉ˗̓Ʉ ǹ˗ȳ ̥ʇ̓ʫ ˧ɥ ͔ɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥Ր ƛɴɄ ̥ʇ̓ʫ ̓ɴǹʳʳ ̛ǹ̓̓ ͔˧ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ΈɴɄ˗ ͔ɴɄ ɪ˧˧ȳ̓ ʳɄǹ΄Ʉ
˧̥ͣ ̛̥Ʉːʇ̓Ʉ̓Ր ǊɴɄ̥Ʉ ͔ɴɄ ȳʇ̛̓ǹ͔ȧɴ ʇ̓ ȳɄʳǹΖɄȳ ȳͣɄ ͔˧ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓
ȧ˧˗ȳͣȧ͔Տ ͔ɴɄ ̥ʇ̓ʫ ̓ɴǹʳʳ ̛ǹ̓̓Տ ǹ˗ȳ ͔ɴɄ ̛̥ͣȧɴǹ̓Ʉ ̛̥ʇȧɄ ̓ɴǹʳʳ ȠɄȧ˧ːɄ ȳͣɄՏ
ΈɴɄ˗ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ˗˧͔ʇɥʇɄȳ ͔ɴǹ͔ ͔ɴɄ ɪ˧˧ȳ̓ ǹ̥Ʉ ̥ɄǹȳΖ ͔˧ ̓ɴʇ̛Ր ǊɄ ǹ̥Ʉ
ȳͣʳΖ ̥Ʉɪʇ͔̓Ʉ̥Ʉȳ ͣ˗ȳɄ̥ ͔ɴɄ ̥Ʉɪʇ͔̥̓ǹ͔ʇ˧˗ ˗ͣːȠɄ̥ DE ӭӬӰӮ ӰӪӨӬ ӭӳӰ ӰӪ Έʇ͔ɴ
͔ɴɄ CɄ˗͔̥ǹʳ Ÿǹȧʫǹɪʇ˗ɪ ƀɄɪʇ͔̓Ʉ̥ ԕŸǹȧʫǹɪʇ˗ɪ ƀɄɪʇ͔̓Ʉ̥ ĚƧCIDԖ ʇ˗ ǹȧȧ˧̥ԫ
ȳǹ˗ȧɄ Έʇ͔ɴ ֏֏Ӫӭɥɥ ǇɄ̛̥ǹȧʫG ԕGɄ̥ːǹ˗ Ÿǹȧʫǹɪʇ˗ɪ Aȧ͔Ԗ ̛̥ͣ̓ͣǹ˗͔ ͔˧ ֏ ӳ
̛ǹ̥ǹՐ ө ǹ˗ȳ ̛ǹ̥ǹՐ Ӫ ̓Ʉ˗͔Ʉ˗ȧɄ ө ǇɄ̛̥ǹȧʫGՐ Ǌʇ͔ɴʇ˗ ͔ɴɄ ̓ȧ˧̛Ʉ ˧ɥ ̥Ʉḁ̥̇ͣʇ˗ɪ
ȳɄʳʇ΄Ʉ̥ʇɄ̓Տ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ɥͣʳɥʇʳ ͔ɴɄ ˧Ƞʳʇɪǹ͔ʇ˧˗ ͔˧ ͔ǹʫɄ Ƞǹȧʫ ̛ǹȧʫǹɪʇ˗ɪ
̛̥ͣ̓ͣǹ˗͔ ͔˧ ֏ өӮ I ө ǇɄ̛̥ǹȧʫG ǹʳ̓˧ ˧˗ʳΖ Έʇ͔ɴ ˧˗Ʉ ˧ɥ ͔ɴɄ ˗ɄΑ͔ ȳɄʳʇ΄Ʉ̥ʇɄ̓Ր

ƛɴɄ ɥ˧ʳʳ˧Έʇ˗ɪ ͔Ʉ̥ː̓ ǹ̛̛ʳΖ ͔˧ ǹʳʳ ̛̥ͣȧɴǹ̓Ʉ ǹɪ̥ɄɄːɄ˗͔̓ ǹ˗ȳ ȧ˧˗͔̥ǹȧ͔̓ ɥ˧̥ Έ˧̥ʫ ǹ˗ȳ ːǹ͔Ʉ̥ʇǹʳ̓ ȧ˧˗ȧʳͣȳɄȳ ȠɄ͔ΈɄɄ˗
ͣ̓ ǹ˗ȳ ˧̥ͣ ȧ˧˗͔̥ǹȧ͔ͣǹʳ ȧ˧ͣ˗͔Ʉ̛̥ǹ̥͔̓ ͔ɴǹ͔ ǹ̥Ʉ Ƞͣ̓ʇ˗Ʉ̓̓Ʉ̓ ԕɴɄ̥Ʉʇ˗ǹɥ͔Ʉ̥ ̥ɄɥɄ̥̥Ʉȳ ͔˧ ǹ̓ ՂŸ̥ͣȧɴǹ̓Ʉ̥ՃԖՏ ǹ̓ ΈɄʳʳ ǹ̓ ͔˧
˧̥ͣ ˧ɥɥɄ̥̓Տ Ʉ΄Ʉ˗ ʇɥ ΈɄ ȳ˧ ˗˧͔ ɄΑ̛̥Ʉ̓̓ʳΖ ̥ɄɥɄ̥ ͔˧ ͔ɴɄː ʇ˗ ǹ˗ ʇ˗ȳʇ΄ʇȳͣǹʳ ȧǹ̓ɄՐ
DɄ̥˧ɪǹ͔ʇ˧˗̓ ɥ̥˧ː ͔ɴʇ̓ ɪɄ˗Ʉ̥ǹʳ ̥ͣʳɄ ǹ̥Ʉ ˧˗ʳΖ Ƞʇ˗ȳʇ˗ɪ ̛ͣ˧˗ ͣ̓ ΈɴɄ̥Ʉ ΈɄ ɄΑ̛̥Ʉ̓̓ʳΖ ȧ˧˗ɥʇ̥ː ͔ɴɄː ʇ˗ Έ̥ʇ͔ʇ˗ɪՐ ƛɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓ ͔Ʉ̥ː̓ ˧ɥ ̛̥ͣȧɴǹ̓Ʉ ̓ɴǹʳʳ ˗˧͔ ȠɄ Ƞʇ˗ȳʇ˗ɪ ̛ͣ˧˗ ͣ̓Տ Ʉ΄Ʉ˗ ΈɴɄ̥Ʉ ΈɄ ȳ˧ ˗˧͔ ɄΑ̛̥Ʉ̓̓ʳΖ ˧ȠʣɄȧ͔ ͔˧ ͔ɴɄːՐ

ӰՐ ŸǹΖːɄ˗͔ ͔Ʉ̥ː̓
I˗΄˧ʇȧɄ ǹː˧ͣ˗͔̓ ː͔ͣ̓ ȠɄ ̛ǹʇȳ Έʇ͔ɴʇ˗ ӬӨ ȳǹΖ̓ ˧ɥ ͔ɴɄ ȳǹ͔Ʉ ˧ɥ ʇ˗΄˧ʇȧɄ Έʇ͔ԫ
ɴ˧͔ͣ ǹ˗Ζ ȳɄȳͣȧ͔ʇ˧˗Ր Iɥ ΈɄ ɪ̥ǹ˗͔ ǹ˗Ζ ȳʇ̓ȧ˧ͣ˗͔̓Տ ͔ɴɄΖ ːǹΖ ˗˧͔ ȠɄ ȳɄȳͣȧԫ
͔Ʉȳ ɥ̥˧ː ǹ˗Ζ ˗ɄΈ ʇ˗΄˧ʇȧɄ̓ ǹ̓ ʳ˧˗ɪ ǹ̓ ˧ʳȳɄ̥ ʇ˗΄˧ʇȧɄ̓ ɥ˧̥ Έɴʇȧɴ ̛ǹΖːɄ˗͔ ʇ̓
ȳͣɄ ɴǹ΄Ʉ ˗˧͔ ȠɄɄ˗ ̛ǹʇȳ ΖɄ͔Ր
F˧̥ ̛Ʉ̥ʇ˧ȳ̓ ȳ̥ͣʇ˗ɪ Έɴʇȧɴ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ʇ˗ ȳɄɥǹͣʳ͔ ˧ɥ ̛ǹΖːɄ˗͔ ˧̥ ȳͣԫ
̥ʇ˗ɪ Έɴʇȧɴ ̛ǹΖːɄ˗͔̓ ȳͣɄ ǹ̥Ʉ ȳɄɥɄ̥̥Ʉȳ ΈɄ Έʇʳʳ ȧɴǹ̥ɪɄ ͔ɴɄ ȳɄɥǹͣʳ͔ ʇ˗͔Ʉ̥Ʉ͔̓
ǹ͔ ͔ɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ ̥ǹ͔Ʉ ǹ˗ȳ ͔ɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ ɥʳǹ͔ԫ̥ǹ͔Ʉ ȳɄɥǹͣʳ͔ ɥɄɄ ʇ˗ ͔ɴɄ ǹː˧ͣ˗͔
˧ɥ ӭӨՐӨӨ ӑ Έʇ͔ɴ˧͔ͣ ̛̥ɄʣͣȳʇȧɄ ͔˧ ǹ˗Ζ ɥ̥͔ͣɴɄ̥ ȧʳǹʇː̓ ɥ˧̥ ȳǹːǹɪɄ̓Ր ǊɴɄ̥Ʉ ʇ͔
ȠɄȧ˧ːɄ̓ ǹ̛̛ǹ̥Ʉ˗͔ ǹɥ͔Ʉ̥ ͔ɴɄ ȧ˧˗ȧʳͣ̓ʇ˧˗ ˧ɥ ͔ɴɄ ǹɪ̥ɄɄːɄ˗͔ ͔ɴǹ͔ ˧̥ͣ ȧʳǹʇː
ɥ˧̥ ̛ǹΖːɄ˗͔ ʇ̓ ǹ͔ ̥ʇ̓ʫ ȳͣɄ ͔˧ ͔ɴɄ ȧ͔ͣ̓˧ːɄ̥Խ̓ ʇ˗ǹȠʇʳʇ͔Ζ ͔˧ ̛Ʉ̥ɥ˧̥ː ǹ˗ȳ
ΈɴɄ̥Ʉ ΈɄ ɴǹ΄Ʉ ɥͣʳɥʇʳʳɄȳ ͔ɴɄ ˧Ƞʳʇɪǹ͔ʇ˧˗̓ ˧ΈɄȳ ȠΖ ͣ̓ ʇ˗ ̥Ʉ͔̥ͣ˗Տ ǹʳʳ ˧ɥ ˧̥ͣ
˧͔͔ͣ̓ǹ˗ȳʇ˗ɪ ȧʳǹʇː̓ ȠɄȧ˧ːɄ ȳͣɄ ʇːːɄȳʇǹ͔ɄʳΖՐ I˗ ͔ɴʇ̓ Ʉ΄Ʉ˗͔ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ԫ
ʳɄȳ ͔˧ ˧˗ʳΖ ːǹʫɄ ˧͔͔ͣ̓ǹ˗ȳʇ˗ɪ ȳɄʳʇ΄Ʉ̥ʇɄ̓ ǹɪǹʇ˗͔̓ ̛ǹΖːɄ˗͔ ˧ɥ ȧǹ̓ɴ ˧̥ ͔ɴɄ
̛̥˧΄ʇ̓ʇ˧˗ ˧ɥ ǹ ̓Ʉḁ̇ͣʇ͔ΖՐ ƛɴʇ̓ ȳ˧Ʉ̓ ˗˧͔ ǹɥɥɄȧ͔ ǹ˗Ζ ɥ̥͔ͣɴɄ̥ ͔̓ǹ͔͔ͣ˧̥Ζ ȧʳǹʇː̓Ր
ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɴǹ̓ ͔ɴɄ ̥ʇɪɴ͔ ͔˧ Έʇ͔ɴɴ˧ʳȳ ̛ǹΖːɄ˗͔̓Տ ˧̥ ͔˧ ˧ɥɥ̓Ʉ͔ ȧ˧ͣ˗͔Ʉ̥ȧԫ
ʳǹʇː̓ ǹɪǹʇ˗͔̓ ͔ɴɄːՏ ˧˗ʳΖ ʇ˗ ̓˧ ɥǹ̥ ǹ̓ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Ծ̓ ȧ˧ͣ˗͔Ʉ̥ȧʳǹʇː̓ Ʉʇ͔ɴɄ̥
ǹ̥Ʉ ʇ˗ ǹ ̥Ʉȧʇ̛̥˧ȧǹʳ ̥Ʉʳǹ͔ʇ˧˗̓ɴʇ̛ ԕ֏ ӬӪӨ BGBԖ ͔˧ ͔ɴɄ ȧʳǹʇː̓ ǹ̓̓Ʉ̥͔Ʉȳ ȠΖ ͣ̓Տ
ǹ̥Ʉ ʳɄɪǹʳʳΖ Ʉ͔̓ǹȠʳʇ̓ɴɄȳՏ ͣ˗ȳʇ̛͔̓ͣɄȳ ˧̥ ̥Ʉȧ˧ɪ˗ʇΩɄȳՐ ƛɴʇ̓ ȳ˧Ʉ̓ ˗˧͔ ǹ̛̛ʳΖ
͔˧ ȧ˧ͣ˗͔Ʉ̥ȧʳǹʇː̓ ˧ɥ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ Έɴʇȧɴ ȳʇ̥Ʉȧ͔ʳΖ ̓ɄɄʫ ̥Ʉȧ͔ʇɥʇȧǹ͔ʇ˧˗ ˧̥ ͔˧
̥Ʉ΄Ʉ̥̓Ʉ ǹ ͔̥ǹ˗̓ǹȧ͔ʇ˧˗ ԫ ˧Έʇ˗ɪ ͔˧ ǹ ȳɄɥɄȧ͔ ΈɄ ɴǹ΄Ʉ ˗˧͔ ȧ˧̥̥Ʉȧ͔ɄȳՏ ˧̥ ǹ̥Ʉ
ͣ˗ǹȠʳɄ ͔˧ ȧ˧̥̥Ʉȧ͔Տ ȠΖ ːɄǹ˗̓ ˧ɥ ̥ɄːɄȳʇǹʳ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ԫ ǹ˗ȳ Έɴʇȧɴ ǹ̥Ʉ
Ƞǹ̓Ʉȳ ˧˗ ͔ɴɄ ̓ǹːɄ ȧ˧˗͔̥ǹȧ͔ͣǹʳ ̥Ʉʳǹ͔ʇ˧˗̓ɴʇ̛ ǹ̓ ˧̥ͣ ȧʳǹʇː ͔˧ ̛ǹΖːɄ˗͔Ր
ӱՐ ƀɄ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ
ǊɄ Έʇʳʳ ̥Ʉ͔ǹʇ˗ ͔ɴɄ ͔ʇ͔ʳɄ ͔˧ ͔ɴɄ ɪ˧˧ȳ̓ ȳɄʳʇ΄Ʉ̥Ʉȳ ͣ˗͔ʇʳ ǹʳʳ ˧͔͔ͣ̓ǹ˗ȳʇ˗ɪ ̛ǹΖԫ
ːɄ˗͔̓ ȳͣɄ ͔˧ ͣ̓ ͣ˗ȳɄ̥ ͔ɴɄ Ƞͣ̓ʇ˗Ʉ̓̓ ̥Ʉʳǹ͔ʇ˧˗̓ɴʇ̛Տ ʇ˗ȧʳͣȳʇ˗ɪ ʇ˗ȧʇȳɄ˗͔ǹʳ
ȧ˧͔̓̓ ǹ˗ȳ ʇ˗͔Ʉ̥Ʉ͔̓Տ ǹ̥Ʉ ̓Ʉ͔͔ʳɄȳ ʇ˗ ɥͣʳʳՐ ƛɴʇ̓ ǹʳ̓˧ ǹ̛̛ʳʇɄ̓ ͣ˗͔ʇʳ ͔ɴɄ ȧɴɄȧʫ̓
ɥ˧̥ ̓ͣȧɴ ̛ǹΖːɄ˗͔̓ ɴǹ΄Ʉ ȧʳɄǹ̥ɄȳՐ F˧̥ ḁ̥̇ͣɄ˗͔ ǹȧȧ˧ͣ˗͔̓Տ ͔ɴɄ ɪ˧˧ȳ̓
̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ ̓ɴǹʳʳ ̓Ʉḁ̇ͣɄ ˧̥ͣ ȧʳǹʇː ͔˧ ͔ɴɄ ˧͔͔ͣ̓ǹ˗ȳʇ˗ɪ
Ƞǹʳǹ˗ȧɄՐ G˧˧ȳ̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ ̓ɴǹʳʳ ȠɄ ̛̥˧ȧɄ̓̓Ʉȳ ǹ˗ȳ ͔̥Ʉǹԫ
͔Ʉȳ ˧˗ ˧̥ͣ ȠɄɴǹʳɥ Έʇ͔ɴ˧͔ͣ ḁ̇Ʉǹ͔ʇ˗ɪ ǹ˗Ζ ˧Ƞʳʇɪǹ͔ʇ˧˗̓ ɥ˧̥ ͣ̓Ր
Iɥ ˧̥ͣ ɪ˧˧ȳ̓ ǹ̥Ʉ ̛̥˧ȧɄ̓̓ɄȳՏ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳ Έʇ͔ɴ ˧͔ɴɄ̥ ɪ˧˧ȳ̓ ͔ɴǹ͔
ȳ˧ ˗˧͔ ȠɄʳ˧˗ɪ ͔˧ ͣ̓Տ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ǹ ȧ˧ԫ˧Έ˗Ʉ̥̓ɴʇ̛ ʇ˗͔Ʉ̥Ʉ͔̓ ʇ˗ ͔ɴɄ
˗ɄΈ ʇ͔Ʉː̓ Ƞǹ̓Ʉȳ ˧˗ ͔ɴɄ ̥ǹ͔ʇ˧ ˧ɥ ͔ɴɄ ʇ˗΄˧ʇȧɄ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ɪ˧˧ȳ̓ ̓ͣȠʣɄȧ͔
͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ ȧ˧ː̛ǹ̥Ʉȳ ͔˧ ͔ɴɄ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ˧͔ɴɄ̥ ɪ˧˧ȳ̓ ̛̥˧ȧɄ̓̓Ʉȳ
ǹ͔ ͔ɴɄ ͔ʇːɄ ΈɴɄ˗ ͔ɴɄΖ ǹ̥Ʉ ̛̥˧ȧɄ̓̓ɄȳՏ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳՐ ǊɴɄ̥Ʉ ͔ɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥ ȠɄȧ˧ːɄ̓ ͔ɴɄ ̓˧ʳɄ ˧Έ˗Ʉ̥ ˧ɥ ͔ɴɄ ˗ɄΈ ʇ͔ɄːՏ ʇ͔ ǹʳ̥ɄǹȳΖ ˗˧Έ ǹ̓ԫ
̓ʇɪ˗̓ ͔ɴɄ ȧ˧ԫ˧Έ˗Ʉ̥̓ɴʇ̛ ʇ˗͔Ʉ̥Ʉ͔̓ ʇ˗ ͔ɴɄ ˗ɄΈ ʇ͔Ʉː ͔˧ ͣ̓ Ƞǹ̓Ʉȳ ˧˗ ͔ɴɄ ̥ǹ͔ʇ˧
˧ɥ ͔ɴɄ ʇ˗΄˧ʇȧɄ ΄ǹʳͣɄ ˧ɥ ˧̥ͣ ɪ˧˧ȳ̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ ȧ˧ː̛ǹ̥Ʉȳ
͔˧ ͔ɴɄ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ˧͔ɴɄ̥ ɪ˧˧ȳ̓ ̛̥˧ȧɄ̓̓Ʉȳ ǹ͔ ͔ɴɄ ͔ʇːɄ ΈɴɄ˗ ͔ɴɄΖ ǹ̥Ʉ
̛̥˧ȧɄ̓̓ɄȳՏ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳ ǹ˗ȳ ʇ͔ ̓ɴǹʳʳ ɴ˧ʳȳ ͔ɴɄ ˗ɄΈ ʇ͔Ʉː ʇ˗ ȧ͔ͣ̓˧ȳΖ
ɥ˧̥ ͣ̓ Έʇ͔ɴ ͔ɴɄ ȳͣɄ ȳʇʳʇɪɄ˗ȧɄ ˧ɥ ǹ ̛̥ͣȳɄ˗͔ Ƞͣ̓ʇ˗Ʉ̓̓ːǹ˗Ր
ƛɴɄ ɪ˧˧ȳ̓ ȳɄʳʇ΄Ʉ̥ɄȳՏ ʇ̥̥Ʉ̛̓Ʉȧ͔ʇ΄Ʉ ˧ɥ ΈɴɄ͔ɴɄ̥ ͔ɴɄΖ ǹ̥Ʉ ͣ˗̛̥˧ȧɄ̓̓Ʉȳ
˧̥ ɴǹ΄Ʉ ȠɄɄ˗ ̛̥˧ȧɄ̓̓Ʉȳ ˧̥ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳՏ ːǹΖ ˧˗ʳΖ ȠɄ ̥Ʉ̓˧ʳȳ ȠΖ
̥Ʉ̓ɄʳʳɄ̥̓ ʇ˗ ͔ɴɄ ˧̥ȳʇ˗ǹ̥Ζ ȧ˧̥ͣ̓Ʉ ˧ɥ Ƞͣ̓ʇ˗Ʉ̓̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄՏ
ǹ˗ȳ ˧˗ʳΖ ʇɥ ͔ɴɄ ̥ɄȧɄʇ΄ǹȠʳɄ̓ ̥Ʉ̓ͣʳ͔ʇ˗ɪ ɥ̥˧ː ͔ɴɄ ̥Ʉ̓ǹʳɄ ̛ǹ̓̓ ͔˧ ͣ̓Ր ƛɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥ ː͔ͣ̓ ˗˧͔ ̛ʳɄȳɪɄ ˧̥ ǹ̓̓ʇɪ˗ ɪ˧˧ȳ̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ
ǹ̓ ȧ˧ʳʳǹ͔Ʉ̥ǹʳ ˧̥ ǹɪ̥ɄɄ ͔˧ ǹ ̛̥˧ɴʇȠʇ͔ʇ˧˗ ˧ɥ ǹ̓̓ʇɪ˗ːɄ˗͔ ˧̥ ǹ˗ ǹ̓̓ʇɪ˗ːɄ˗͔
Έʇ͔ɴ˧͔ͣ ˧̥ͣ ȧ˧˗̓Ʉ˗͔ ʇ˗ ͔ɴɄ ȧ˧˗͔ɄΑ͔ ˧ɥ ɥǹȧ͔˧̥ʇ˗ɪՐ ǊɴɄ̥Ʉ ɄΑɄȧ͔ͣʇ˧˗ ʇ̓
ʳɄ΄ʇɄȳ ʇ˗ ̥Ʉ̛̓Ʉȧ͔ ˧ɥ ͔ɴɄ ɪ˧˧ȳ̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗ ˧ɥ ͔ʇ͔ʳɄ ˧̥ ΈɴɄ̥Ʉ ˧̥ͣ
̥ʇɪɴ͔̓ ǹ̥Ʉ ̛̥ɄʣͣȳʇȧɄȳ ȠΖ ͔ɴʇ̥ȳ ̛ǹ̥͔ʇɄ̓ ʇ˗ ǹ˗Ζ ˧͔ɴɄ̥ ΈǹΖՏ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥
ː͔ͣ̓ ˗˧͔ʇɥΖ ͣ̓ Έʇ͔ɴ˧͔ͣ ͣ˗ȳͣɄ ȳɄʳǹΖՐ ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɴɄ̥ɄȠΖ ǹ̓̓ʇɪ˗̓ ͔˧ ͣ̓
ʇ˗ ǹȳ΄ǹ˗ȧɄ ǹʳʳ ̥ɄȧɄʇ΄ǹȠʳɄ̓ ͔˧ Έɴʇȧɴ ʇ͔ ʇ̓ Ʉ˗͔ʇ͔ʳɄȳ ˗˧Έ ˧̥ Έʇʳʳ ȠɄ Ʉ˗͔ʇ͔ʳɄȳ
ʳǹ͔Ʉ̥ ɥ̥˧ː ͔ɴɄ ̥Ʉ̓ǹʳɄ ˧̥ ˧˗ ǹ˗Ζ ˧͔ɴɄ̥ ʳɄɪǹʳ ɪ̥˧ͣ˗ȳ Έʇ͔ɴ ̥Ʉ̛̓Ʉȧ͔ ͔˧ ͔ɴɄ
ɪ˧˧ȳ̓ ȳɄʳʇ΄Ʉ̥Ʉȳ ȠΖ ͣ̓ ǹ̓ ˧ɥ ͔ɴɄ ͔ʇːɄ ΈɴɄ˗ ͔ɴɄΖ ǹȧḁ̇ͣɄՐ ǊɄ ǹȧȧɄ̛͔ ͔ɴɄ
ǹ̓̓ʇɪ˗ːɄ˗͔Ր ƛɴɄ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ɪ˧˧ȳ̓ ̓ɴǹʳʳ ȠɄ ȳɄɄːɄȳ ˧̥ͣ ʇ˗΄˧ʇȧɄ ǹː˧ͣ˗͔
̛ʳͣ̓ ǹ ̥̓ͣɄ͔Ζ ̥̓ͣȧɴǹ̥ɪɄ ˧ɥ өӨ ج Έɴʇȧɴ ʇ̓ ˗˧͔ ǹ̛̛ʳʇɄȳՏ ͔ɴ˧ͣɪɴՏ ΈɴɄ̥Ʉ ͔ɴɄ
̥ʇɪɴ͔̓ ˧ɥ ͔ɴʇ̥ȳ ̛ǹ̥͔ʇɄ̓ ȧ˧˗ɥʳʇȧ͔ Έʇ͔ɴ ʇ͔Ր Iɥ ˧̥ͣ ɪ˧˧ȳ̓ ǹ̥Ʉ ̥Ʉ̓˧ʳȳ ǹɥ͔Ʉ̥ ͔ɴɄΖ
ɴǹ΄Ʉ ȠɄɄ˗ ̛̥˧ȧɄ̓̓ɄȳՏ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳ ˧̥ ʇɥ ͔ɴɄ ˗ɄΈ ʇ͔Ʉː ̥Ʉ̓ͣʳ͔ʇ˗ɪ
ɥ̥˧ː ͔ɴɄ ̛̥˧ȧɄ̓̓ʇ˗ɪՏ ȧ˧ːȠʇ˗ǹ͔ʇ˧˗ ˧̥ ːʇΑʇ˗ɪ ʇ̓ ̥Ʉ̓˧ʳȳՏ ͔ɴɄ ȧʳǹʇː ǹɪǹʇ˗͔̓
͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓ ȧ͔ͣ̓˧ːɄ̥ ʇ˗ ͔ɴɄ ǹː˧ͣ˗͔ ˧ɥ ͔ɴɄ ʇ˗΄˧ʇȧɄ ΄ǹʳͣɄ ˧ɥ ˧̥ͣ ̛̥˧ԫ
ȧɄ̓̓ɄȳՏ ȧ˧ːȠʇ˗Ʉȳ ˧̥ ːʇΑɄȳ ɪ˧˧ȳ̓ ̓ɴǹʳʳ ȠɄ ǹ̓̓ʇɪ˗ɄȳՐ 
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ƛɴʇ̓ ǹʳ̓˧ ǹ̛̛ʳʇɄ̓ ʇɥ ˧̥ͣ ɪ˧˧ȳ̓ ǹ̥Ʉ ̓˧ʳȳ ǹɥ͔Ʉ̥ ͔ɴɄΖ ɴǹ΄Ʉ ȠɄȧ˧ːɄ ǹ˗ Ʉ̓̓Ʉ˗ԫ
͔ʇǹʳ ȧ˧ː̛˧˗Ʉ˗͔ ˧ɥ ǹ˗˧͔ɴɄ̥ ʇ͔Ʉː ȠΖ ȧ˧ːȠʇ˗ʇ˗ɪ ˧̥ ̛̥˧ȧɄ̓̓ʇ˗ɪ ͔ɴɄː Έʇ͔ɴ
˧͔ɴɄ̥ ʇ͔Ʉː̓ ˗˧͔ ȠɄʳ˧˗ɪʇ˗ɪ ͔˧ ͣ̓Ր Iɥ ͔ɴɄ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ȧ˧ʳʳǹ͔Ʉ̥ǹʳ ̛̥˧΄ʇȳɄȳ
͔˧ ͣ̓ ɄΑȧɄɄȳ̓ ˧̥ͣ ȧʳǹʇː̓ ȠΖ ː˧̥Ʉ ͔ɴǹ˗ өӨ ج ʇ˗ ͔˧͔ǹʳՏ ΈɄ ɴǹ΄Ʉ ǹ ȳ͔ͣΖ ͔˧
̥ɄʳɄǹ̓Ʉ ȧ˧ʳʳǹ͔Ʉ̥ǹʳ ԕ͔˧ ȠɄ ̓ɄʳɄȧ͔Ʉȳ ǹ͔ ˧̥ͣ ȳʇ̓ḁ̇Ʉ͔ʇ˧˗Ԗ ǹ͔ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓
̥Ʉ̡ͣɄ͔̓Ր ł˗ȧɄ ǹʳʳ ˧͔͔ͣ̓ǹ˗ȳʇ˗ɪ ̛ǹΖːɄ˗͔̓ ȳͣɄ ͔˧ ͣ̓ ͣ˗ȳɄ̥ ͔ɴɄ Ƞͣ̓ʇ˗Ʉ̓̓
̥Ʉʳǹ͔ʇ˧˗̓ɴʇ̛ ɴǹ΄Ʉ ȠɄɄ˗ ̓Ʉ͔͔ʳɄȳՏ ͔ʇ͔ʳɄ ͔˧ ͔ɴɄ ɪ˧˧ȳ̓ ̓ͣȠʣɄȧ͔ ͔˧ ̥Ʉ͔Ʉ˗͔ʇ˧˗
˧ɥ ͔ʇ͔ʳɄ ǹ˗ȳ ͔ɴɄ ̥ɄȧɄʇ΄ǹȠʳɄ̓ ǹ̓̓ʇɪ˗Ʉȳ ̓ɴǹʳʳ ̛ǹ̓̓ ͔˧ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Ր ƛɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ǹ͔ͣɴ˧̥ʇ̓Ʉȳ ͔˧ ȧ˧ʳʳɄȧ͔ ͔ɴɄ ̛̥ͣȧɴǹ̓Ʉ ̛̥ʇȧɄ ˧˗ ˧̥ͣ ȠɄɴǹʳɥ ͣ˗͔ʇʳ
ΈɄ ̥Ʉ΄˧ʫɄ ͔ɴʇ̓ ǹ͔ͣɴ˧̥ʇ̓ǹ͔ʇ˧˗Ր ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɴǹ̓ ǹ ȳ͔ͣΖ ͔˧ ˗˧͔ʇɥΖ ʇ͔̓ ȧͣ̓ԫ
͔˧ːɄ̥̓ ˧ɥ ͔ɴɄ ǹ̓̓ʇɪ˗ːɄ˗͔ ǹ͔ ˧̥ͣ ̥Ʉ̡ͣɄ͔̓ ǹ˗ȳ ͔˧ ̛̥˧΄ʇȳɄ ͔ɴɄ ʇ˗ɥ˧̥ːǹ͔ʇ˧˗
ǹ˗ȳ ȳ˧ȧͣːɄ˗͔̓ ͔ɴǹ͔ ǹ̥Ʉ ̥Ʉ̡ͣʇ̥Ʉȳ ɥ˧̥ ɄΑɄ̥ȧʇ̓ʇ˗ɪ ˧̥ͣ ̥ʇɪɴ͔̓ ΄ʇ̓ԫǽԫ΄ʇ̓ ͔ɴɄ
̥Ʉ̛̓Ʉȧ͔ʇ΄Ʉ ̛̥ͣȧɴǹ̓Ʉ̥Ր
ӲՐ ĚʇǹȠʇʳʇ͔Ζ ɥ˧̥ ȳɄɥɄȧ͔̓
ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Ծ̓ Έǹ̥̥ǹ˗͔Ζ ̥ʇɪɴ͔̓ ǹ̥Ʉ ̛̥Ʉȳʇȧǹ͔Ʉȳ ˧˗ ͔ɴɄ ǹ̓̓ͣː̛͔ʇ˧˗ ͔ɴǹ͔
͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Տ ΈɴɄ̥Ʉ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ǹ Ƞͣ̓ʇ˗Ʉ̓̓ːǹ˗ ԕՂĐǹͣɥːǹ˗˗ՃԖՏ ɴǹ̓
ȳͣʳΖ ̓ǹ͔ʇ̓ɥʇɄȳ ʇ͔̓ ˧Ƞʳʇɪǹ͔ʇ˧˗̓ ͔˧ ʇ˗̛̓Ʉȧ͔ ͔ɴɄ ɪ˧˧ȳ̓ ǹ˗ȳ ͔˧ ɪʇ΄Ʉ ˗˧͔ʇȧɄ ˧ɥ
ȳɄɥɄȧ͔̓ ̛̥ͣ̓ͣǹ˗͔ ͔˧ ƍɄȧ͔ʇ˧˗ Ӭӱӱ ˧ɥ ͔ɴɄ GɄ̥ːǹ˗ C˧ːːɄ̥ȧʇǹʳ C˧ȳɄ ԕHGBԖՐ
Iɥ ͔ɴɄ ̛̓ͣ̓ʇȧʇ˧˗ ˧ɥ ǹ ˗˧͔ ˧˗ʳΖ ȧ˧ː̛ʳɄ͔ɄʳΖ ʇ˗̓ʇɪ˗ʇɥʇȧǹ˗͔ ȳɄɥɄȧ͔ ǹ̥ʇ̓Ʉ̓ Έʇ͔ɴ
̥Ʉɪǹ̥ȳ ͔˧ ȳɄʳʇ΄Ʉ̥Ʉȳ ɪ˧˧ȳ̓Տ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ˧Ƞʳʇɪǹ͔Ʉȳ ͔˧ ˗˧͔ʇɥΖ ͣ̓ ʇːːɄԫ
ȳʇǹ͔ɄʳΖ ˧ɥ ͔ɴɄ ɄΑʇ͔̓ʇ˗ɪ ̛̓ͣ̓ʇȧʇ˧ͣ̓ ɥǹȧ͔̓Տ Ʉ΄Ʉ˗ ʇɥ ɥ̥͔ͣɴɄ̥ ɄΑǹːʇ˗ǹ͔ʇ˧˗̓ ː͔ͣ̓
ȠɄ ȧǹ̥̥ʇɄȳ ˧͔ͣ ʇ˗ ˧̥ȳɄ̥ ͔˧ ΄Ʉ̥ʇɥΖ ͔ɴɄ ȳɄɥɄȧ͔Ր A˗Ζ Ƞ̥Ʉǹȧɴ ˧ɥ ͔ɴʇ̓ ˧Ƞʳʇɪǹ͔ʇ˧˗
̓ɴǹʳʳ ̥Ʉ̓ͣʳ͔ ʇ˗ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓ ʳʇǹȠʇʳʇ͔Ζ ɥ˧̥ ȳǹːǹɪɄ̓Տ ͣ˗ʳɄ̓̓ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥
ʇ̓ ˗˧͔ ̥Ʉ̛̓˧˗̓ʇȠʳɄ ɥ˧̥ ̓ͣȧɴ Ƞ̥Ʉǹȧɴ ˧ɥ ˧Ƞʳʇɪǹ͔ʇ˧˗Ր
ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ˗˧͔ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ Ƞǹ̓Ʉ ȧ˧ː̛ʳǹʇ˗͔̓ ˧˗ ɄΑȧɄ̓̓ ˧̥ ̓ɴ˧̥͔
ΈɄʇɪɴ͔ ȳͣɄ ͔˧ ɥ˧ͣ˗ȳ̥Ζ ͔Ʉȧɴ˗˧ʳ˧ɪΖ ̥Ʉǹ̓˧˗̓Ր Iɥ ͔ɴɄ̥Ʉ ʇ̓ ǹ ȳɄɥɄȧ͔Տ ΈɄ ȧǹ˗
̥ɄːɄȳΖ ͔ɴɄ ȳɄɥɄȧ͔ ˧̥ ̛̥˧΄ʇȳɄ ǹ ̥Ʉ̛ʳǹȧɄːɄ˗͔Տ ǹ͔ ˧̥ͣ ˧̛͔ʇ˧˗Ր Iɥ ͔ɴɄ Ÿ̥ͣȧɴǹԫ
̓Ʉ̥ ǹ̓̓Ʉ̥͔̓ ȧʳǹʇː̓ ɥ˧̥ ȳɄɥɄȧ͔̓Տ ʇ͔ ː͔ͣ̓ ɪʇ΄Ʉ ͣ̓ ͔ɴɄ ˧̛̛˧̥͔ͣ˗ʇ͔Ζ ǹ˗ȳ ͔ɴɄ
͔ʇːɄ ̥Ʉ̡ͣʇ̥Ʉȳ ͔˧ ̥Ʉ΄ʇɄΈ ͔ɴɄ ȧ˧ː̛ʳǹʇ˗͔Ր
Iɥ ͔ɴɄ ʇ͔Ʉː ʇ̓ ȳɄɥɄȧ͔ʇ΄Ʉ ǹ˗ȳ ʇɥ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɴǹ̓ ʇ˗ȧ˧̛̥˧̥ǹ͔Ʉȳ ̓ǹʇȳ ʇ͔Ʉː
ʇ˗͔˧ ǹ˗˧͔ɴɄ̥ ʇ͔Ʉː ˧̥ ǹ͔͔ǹȧɴɄȳ ʇ͔ ͔˧ ǹ˗˧͔ɴɄ̥ ʇ͔Ʉː ʇ˗ ǹȧȧ˧̥ȳǹ˗ȧɄ Έʇ͔ɴ
ʇ͔̓ ˗ǹ͔̥ͣɄ ǹ˗ȳ ͔Ζ̛Ʉ ˧ɥ ͣ̓ɄՏ ͔ɴɄ˗ ΈɄ ԭ ̓ɴ˧ͣʳȳ ǹ ȧʳǹʇː ɥ˧̥ ̓ͣȠ̓Ʉ̡ͣɄ˗͔
̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ȠɄ ǹ̓̓Ʉ̥͔Ʉȳ ǹɪǹʇ˗͔̓ ͣ̓ ԭ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ȧɴ˧˧̓Ʉ Έʇ͔ɴʇ˗ ǹ
̥Ʉǹ̓˧˗ǹȠʳɄ ̛Ʉ̥ʇ˧ȳ ˧ɥ ͔ʇːɄ ΈɴɄ͔ɴɄ̥ ͔˧ ȧ˧ː̛Ʉ˗̓ǹ͔Ʉ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɥ˧̥ ͔ɴɄ
Έ˧̥ʫ ̥Ʉ̡ͣʇ̥Ʉȳ ͔˧ ̥Ʉː˧΄Ʉ ͔ɴɄ ȳɄɥɄȧ͔ʇ΄Ʉ ̛̥˧ȳͣȧ͔ ǹ˗ȳ ͔˧ ʇ˗͔̓ǹʳʳ ˧̥ ǹ͔͔ǹȧɴ
͔ɴɄ ̥Ʉȧ͔ʇɥʇɄȳ ̛̥˧ȳͣȧ͔ ˧̥ ͔ɴɄ ȳɄɥɄȧ͔ԫɥ̥ɄɄ ̥Ʉ̛ʳǹȧɄːɄ˗͔ ̛̥˧ȳͣȧ͔ ԕΈ˧̥ʫԖՏ
˧̥ ͔˧ ȧǹ̥̥Ζ ˧͔ͣ ͔ɴʇ̓ Έ˧̥ʫ ˧̥ͣ̓Ʉʳ΄Ʉ̓ ˧̥ ɴǹ΄Ʉ ͔ɴʇ̓ Έ˧̥ʫ ȧǹ̥̥ʇɄȳ ˧͔ͣ ǹ͔ ˧̥ͣ
ɄΑ̛Ʉ˗̓Ʉ ԕ̓Ʉʳɥԫ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄԖՐ Iɥ ΈɄ ɥǹʇʳ ͔˧ ɄΑɄ̥ȧʇ̓Ʉ ͔ɴʇ̓ ̥ʇɪɴ͔ Έʇ͔ɴʇ˗ ǹ
̥Ʉǹ̓˧˗ǹȠʳɄ ̛Ʉ̥ʇ˧ȳ ˧ɥ ͔ʇːɄՏ ʇ͔ ̓ɴǹʳʳ ȠɄ ȳɄɄːɄȳ ɥ˧̥ɥɄʇ͔ɄȳՐ Iɥ ΈɄ ˧̛͔ ɥ˧̥
̓Ʉʳɥԫ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄՏ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ̓ɴǹʳʳ ȠɄ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ̛̓ɄȧʇɥΖ ǹ ̥Ʉǹ̓˧˗ǹȠʳɄ
̛Ʉ̥ʇ˧ȳ ˧ɥ ͔ʇːɄ ɥ˧̥ ̓ͣȧɴ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄՐ ǊɴɄ̥Ʉ ̓ǹʇȳ ͔ʇːɄ ̛Ʉ̥ʇ˧ȳ ɄΑ̛ʇ̥Ʉ̓ Έʇ͔ԫ
ɴ˧͔ͣ ̥Ʉ̓ͣʳ͔̓Տ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ȧǹ̥̥Ζ ˧͔ͣ ͔ɴɄ Έ˧̥ʫ ʇ͔̓Ʉʳɥ ˧̥ ɴǹ΄Ʉ
ʇ͔ ȧǹ̥̥ʇɄȳ ˧͔ͣՐ I˗ ͔ɴʇ̓ ȧǹ̓ɄՏ ˧̥ͣ ̥ʇɪɴ͔ ͔˧ ̓Ʉʳɥԫ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ̓ɴǹʳʳ ȠɄ ȳɄɄːɄȳ
ɥ˧̥ɥɄʇ͔Ʉȳ ǹ˗ȳ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ːǹΖ ȧǹ̥̥Ζ ˧͔ͣ ͔ɴʇ̓ Έ˧̥ʫ ǹ͔ ˧̥ͣ ɄΑ̛Ʉ˗̓ɄՐ
ł̥ͣ ̥ʇɪɴ͔ ͔˧ ˧ȠʣɄȧ͔ ͔˧ ͔ɴɄ ʫʇ˗ȳ ˧ɥ ̓ͣȠ̓Ʉ̡ͣɄ˗͔ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ȳͣɄ ͔˧ ʇ͔̓
ȳʇ̛̥̓˧̛˧̥͔ʇ˧˗ǹ͔Ʉ ɄΑ̛Ʉ˗̓Ʉ ̛̥ͣ̓ͣǹ˗͔ ͔˧ ƍɄȧ͔ʇ˧˗ ӭӬӳ ԕӭԖ ˧ɥ ͔ɴɄ GɄ̥ːǹ˗
Cʇ΄ʇʳ C˧ȳɄ ԕBGBԖ ̥Ʉːǹʇ˗̓ ͣ˗ǹɥɥɄȧ͔ɄȳՐ ǊɴɄ̥Ʉ ͔ɴʇ̓ ȳ˧Ʉ̓ ˗˧͔ ǹ̛̛ʳΖՏ ΈɄ
ː͔ͣ̓ ̥ɄʇːȠ̥ͣ̓Ʉ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ɥ˧̥ ͔ɴɄ ̥Ʉ̡ͣʇ̥Ʉȳ ȧ˧͔̓̓ ʇ˗ḁ̥̇ͣɄȳ ɥ˧̥ ͔ɴɄ
Έ˧̥ʫՐ
Cʳǹʇː̓ ɥ˧̥ ȳɄɥɄȧ͔̓ ̛̥ͣ̓ͣǹ˗͔ ͔˧ ƍɄȧ͔ʇ˧˗ ӭӬӱ BGB ̓ɴǹʳʳ ȠɄȧ˧ːɄ ͔ʇːɄ
Ƞǹ̥̥Ʉȳ ͔ΈɄʳ΄Ʉ ԕөӪԖ ː˧˗͔ɴ̓ ǹɥ͔Ʉ̥ ͔ɴɄ ȳǹ͔Ʉ ˧ɥ ȳɄʳʇ΄Ʉ̥ΖՐ ĭ˧ Έǹ̥̥ǹ˗͔Ζ ʇ̓
ɪʇ΄Ʉ˗ ɥ˧̥ ͣ̓Ʉȳ ̛̥˧ȳͣȧ͔̓Ր ƛɴɄ ʳʇːʇ͔ǹ͔ʇ˧˗ ̛Ʉ̥ʇ˧ȳ ʇ˗ ͔ɴɄ Ʉ΄Ʉ˗͔ ˧ɥ ǹ ȳɄʳʇ΄Ʉ̥Ζ
̥Ʉȧ˧̥ͣ̓Ʉ ǹȧȧ˧̥ȳʇ˗ɪ ͔˧ ֏֏ ӭӭӮ ȠՏ ӭӱӲ BGB ̓ɴǹʳʳ ̥Ʉːǹʇ˗ ͣ˗ǹɥɥɄȧ͔Ʉȳ ȠΖ ͔ɴɄ
̛̥˧΄ʇ̓ʇ˧˗̓ ˧ɥ ͔ɴɄ ͔Έ˧ ̛̥ɄȧɄȳʇ˗ɪ ̓Ʉ˗͔Ʉ˗ȧɄ̓Ր Cʳǹʇː̓ ɥ˧̥ ȳǹːǹɪɄ̓ Ƞǹ̓Ʉȳ
˧˗ ȳɄɥɄȧ͔̓ ̓ɴǹʳʳ ˗˧͔ ȠɄ ǹɥɥɄȧ͔Ʉȳ ȠΖ ͔ɴʇ̓Ր ƛɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ Έǹ̥̥ǹ˗͔Ζ ̛Ʉ̥ʇ˧ȳ
̓ɴǹʳʳ ǹ̛̛ʳΖ ͔˧ ͔ɴɄ̓ɄՏ ʇ˗ȧʳͣȳʇ˗ɪ ȧʳǹʇː̓ ɥ˧̥ ȳǹːǹɪɄ̓ ǹ̥ʇ̓ʇ˗ɪ ɥ̥˧ː ͔ɴɄ ɥǹȧ͔
͔ɴǹ͔ ΈɄ ǹ̥Ʉ ʇ˗ ȳɄɥǹͣʳ͔ Έʇ͔ɴ ǹ ̥Ʉȧ͔ʇɥʇȧǹ͔ʇ˧˗ ˧ɥ ȳɄɥɄȧ͔̓ ̥Ʉ̡ͣɄ͔̓Ʉȳ ȠΖ ͔ɴɄ
̛̥ͣȧɴǹ̓Ʉ̥ ǹ˗ȳ ˧ΈɄȳ ȠΖ ͣ̓Ր
ӳՐ ƀɄ͔̥ͣ˗̓
ƀɄ͔̥ͣ˗̓ ͔ɴǹ͔ ǹ̥Ʉ ˗˧͔ Ƞǹ̓Ʉȳ ˧˗ ǹ ͔̓ǹ͔͔ͣ˧̥Ζ ȧʳǹʇː ːǹΖ ˧˗ʳΖ ȠɄ ːǹȳɄ Έʇ͔ɴ
˧̥ͣ ɄΑ̛̥Ʉ̓̓ ȧ˧˗̓Ʉ˗͔Ր ƛɴɄ ̥Ʉ͔̥ͣ˗ ȳɄʳʇ΄Ʉ̥Ζ ː͔ͣ̓ ȠɄ ːǹȳɄ ɥ̥ɄɄ ˧ɥ ȧǹ̥̥ʇǹɪɄ
ȧɴǹ̥ɪɄ̓Ր ǊɄ ̥Ʉ̓Ʉ̥΄Ʉ ͔ɴɄ ̥ʇɪɴ͔ ͔˧ ȳɄȳͣȧ͔ ǹ˗ ǹː˧ͣ˗͔ ˧ɥ ǹ͔ ʳɄǹ͔̓ ӬӨج ˧ɥ
͔ɴɄ ˗Ʉ͔ ΄ǹʳͣɄ ˧ɥ ͔ɴɄ ɪ˧˧ȳ̓ ΈɴɄ˗ ΈɄ ḁ̇Ʉȳʇ͔ ͔ɴɄ ̛̥ͣȧɴǹ̓Ʉ ̛̥ʇȧɄ ͔˧ ȧ˧ːԫ
̛Ʉ˗̓ǹ͔Ʉ ɥ˧̥ ͔ɴɄ ȧ˧͔̓̓ ʇ˗ḁ̥̇ͣɄȳ Έʇ͔ɴ Ʉ΄Ʉ̥Ζ ̥Ʉ͔̥ͣ˗Ր ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ɥ̥ɄɄ ͔˧
̛̥˧΄Ʉ ͔˧ ͣ̓ ͔ɴǹ͔ ͔ɴɄ ʳ˧̓̓ ʇ˗ḁ̥̇ͣɄȳ ȠΖ ͣ̓ ȳͣɄ ͔˧ ͔ɴɄ ̥Ʉ͔̥ͣ˗ ʇ̓ ̓ːǹʳʳɄ̥Ր
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өӨՐ Cǹ͔ǹʳ˧ɪͣɄ̓
ƛɴɄ ʇːǹɪɄ̓ ʇ˗ ˧̥ͣ ȧǹ͔ǹʳ˧ɪͣɄ̓ ǹ˗ȳ Ƞ̥˧ȧɴ̥ͣɄ̓ ǹ̥Ʉ ˗˧͔ Ƞʇ˗ȳʇ˗ɪ ɥ˧̥ ͔ɴɄ
ǹȧ͔ͣǹʳ ɄΑɄȧ͔ͣʇ˧˗Ր ǊɄ ̥Ʉ̓Ʉ̥΄Ʉ ͔ɴɄ ̥ʇɪɴ͔ ͔˧ ȧɴǹ˗ɪɄ ͔ɴɄ ȧ˧˗͔̥̓ͣȧ͔ʇ˧˗
͔̓ΖʳɄ ΈɴɄ̥Ʉ ͔ɴʇ̓ ʇ̓ ǹȳ΄ʇ̓ǹȠʳɄ ɥ˧̥ ͔Ʉȧɴ˗ʇȧǹʳ ̥Ʉǹ̓˧˗̓ ǹ˗ȳ ȳ˧Ʉ̓ ˗˧͔ ʇː̛ǹʇ̥
͔ɴɄ ȧ˧˗͔̥ǹȧ͔ͣǹʳ ̛̛̥ͣ˧̓ɄՐ DɄ̥˧ɪǹ͔ʇ˧˗̓ ɥ̥˧ː ͔ɴɄ ːɄǹ̥̓ͣɄ̓ ǹ˗ȳ ΈɄʇɪɴ͔̓
̛̓ɄȧʇɥʇɄȳ ǹ̥Ʉ ̛Ʉ̥ːʇ̓̓ʇȠʳɄ ΈɴɄ̥Ʉ ͔ɴɄΖ ȳ˧ ˗˧͔ ʣɄ˧̛ǹ̥ȳʇ̓Ʉ ͔ɴɄ ȧ˧˗͔̥ǹȧ͔ͣǹʳ
̛̛̥ͣ˧̓Ʉ ˧̥ ͔ɴɄ ̡ͣǹʳʇ͔ΖՐ
өөՐ C˧̛Ζ̥ʇɪɴ͔
ǊɄ ̥Ʉ̓Ʉ̥΄Ʉ ͔ɴɄ ̛̥˧̛̥ʇɄ͔ǹ̥Ζ ̥ʇɪɴ͔̓ ǹ˗ȳ ȧ˧̛Ζ̥ʇɪɴ͔̓ Έʇ͔ɴ ̥Ʉ̛̓Ʉȧ͔ ͔˧ ȧǹ͔ǹԫ
ʳ˧ɪͣɄ̓Տ ʇːǹɪɄ̓Տ ȳ̥ǹΈʇ˗ɪ̓Տ ̓ǹː̛ʳɄ̓Տ ǹ˗ȳ ˧͔ɴɄ̥ ȳ˧ȧͣːɄ˗͔̓Ր ƛɴɄΖ ː͔ͣ̓
˗˧͔ ȠɄ ːǹȳɄ ǹ΄ǹʇʳǹȠʳɄ ͔˧ ͔ɴʇ̥ȳ ̛ǹ̥͔ʇɄ̓ Έʇ͔ɴ˧͔ͣ ˧̥ͣ ȧ˧˗̓Ʉ˗͔ ǹ˗ȳ ː͔ͣ̓
ȠɄ ̥Ʉ͔̥ͣ˗Ʉȳ Έʇ͔ɴ˧͔ͣ ͣ˗ȳͣɄ ȳɄʳǹΖ ̛ͣ˧˗ ̥Ʉ̡ͣɄ͔̓Ր Iɥ ǹ˗ ˧̥ȳɄ̥ ̛ʳǹȧɄȳ Έʇ͔ɴ
ͣ̓ ʇ˗ɥ̥ʇ˗ɪɄ̓ ̛ͣ˧˗ ͔ɴʇ̥ȳ ̛ǹ̥͔Ζ ̛ǹ͔Ʉ˗͔Տ ȳɄ̓ʇɪ˗ ˧̥ ͔̥ǹȳɄːǹ̥ʫ ̥ʇɪɴ͔̓ ȳͣɄ ͔˧
ȳ̥ǹΈʇ˗ɪ̓ ˧̥ ː˧ȳɄʳ̓ ̓ͣȠːʇ͔͔Ʉȳ ͔˧ ͣ̓Տ ǹʳʳ ̥Ʉ̛̓˧˗̓ʇȠʇʳʇ͔Ζ ̓ɴǹʳʳ ʳʇɄ Έʇ͔ɴ ͔ɴɄ
Ÿ̥ͣȧɴǹ̓Ʉ̥ Έɴʇȧɴ ̓ɴǹʳʳ ȠɄ ʳʇǹȠʳɄ ɥ˧̥ ǹ˗Ζ ̥Ʉ̓ͣʳ͔ʇ˗ɪ ȳǹːǹɪɄ ǹ˗ȳ ʳ˧̓̓ ˧ɥ
̛̥˧ɥʇ͔̓ ʇ˗ḁ̥̇ͣɄȳ ȠΖ ͣ̓Տ ǹ̓ ͔ɴɄ ̛̛̓ͣʳʇɄ̥Տ ǹ˗ȳ ̓ɴǹʳʳ ʇ˗ȳɄː˗ʇɥΖ ͣ̓ ǹɪǹʇ˗͔̓ ǹ˗Ζ
ȧʳǹʇː̓ Ƞ̥˧ͣɪɴ͔ ǹɪǹʇ˗͔̓ ͣ̓ ȠΖ ͔ɴʇ̥ȳ ̛ǹ̥͔ʇɄ̓ ͣ˗ʳɄ̓̓ ʇ͔ ʇ̓ ˗˧͔ ̥Ʉ̛̓˧˗̓ʇȠʳɄ ɥ˧̥
͔ɴɄ ʇ˗ɥ̥ʇ˗ɪɄːɄ˗͔Ր
өӪՐ GɄ˗Ʉ̥ǹʳ ʳʇǹȠʇʳʇ͔Ζ
Cʳǹʇː̓ ɥ˧̥ ȳǹːǹɪɄ̓ ˧ɥ ǹ˗Ζ ʫʇ˗ȳ ǹɪǹʇ˗͔̓ ͣ̓ ǹ˗ȳ ˧̥ͣ ʳɄɪǹʳ ̥Ʉ̛̥Ʉ̓Ʉ˗͔ǹ͔ʇ΄Ʉ̓
ǹ˗ȳ ΄ʇȧǹ̥ʇ˧ͣ̓ ǹɪɄ˗͔̓ ǹ̥Ʉ ɄΑȧʳͣȳɄȳՏ ɄΑȧɄ̛͔ ʇ˗ ͔ɴɄ ȧǹ̓Ʉ ˧ɥ ʇ˗͔Ʉ˗͔ ˧̥ ɪ̥˧̓̓
˗ɄɪʳʇɪɄ˗ȧɄ ˧̥ ͔ɴɄ Ƞ̥Ʉǹȧɴ ˧ɥ ǹ˗ ːǹ͔Ʉ̥ʇǹʳ ȧ˧˗͔̥ǹȧ͔ͣǹʳ ȳ͔ͣΖՐ Ղĥǹ͔Ʉ̥ʇǹʳ
ȧ˧˗͔̥ǹȧ͔ͣǹʳ ȳ͔ͣʇɄ̓Ճ ǹ̥Ʉ ȳ͔ͣʇɄ̓ Έɴ˧̓Ʉ ɥͣʳɥʇʳːɄ˗͔ ʇ̓ Ʉ̓̓Ʉ˗͔ʇǹʳ ͔˧ ͔ɴɄ ̛̥˧̛Ʉ̥
̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ˧ɥ ͔ɴɄ ȧ˧˗͔̥ǹȧ͔ ǹ˗ȳ ̛ͣ˧˗ Έɴ˧̓Ʉ ɥͣʳɥʇʳːɄ˗͔ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥
̥Ʉɪͣʳǹ̥ʳΖ ̥ɄʳʇɄ̓ ǹ˗ȳ ːǹΖ ̥Ʉɪͣʳǹ̥ʳΖ ̥ɄʳΖՐ ł̥ͣ ʳʇǹȠʇʳʇ͔Ζ ʇ̓ ʳʇːʇ͔Ʉȳ ͔˧ ͔ɴɄ ̥Ʉǹԫ
̓˧˗ǹȠʳΖ ɥ˧̥Ʉ̓ɄɄǹȠʳɄ ȳǹːǹɪɄ ͔Ζ̛ʇȧǹʳʳΖ ʇ˗ḁ̥̇ͣɄȳ Έʇ͔ɴ ͔ɴʇ̓ ͔Ζ̛Ʉ ˧ɥ ȧ˧˗͔̥ǹȧ͔
̛̥˧΄ʇȳɄȳ ͔ɴǹ͔ ˧˗ʳΖ ̓ʇː̛ʳɄ ˧̥ ɪ̥˧̓̓ ˗ɄɪʳʇɪɄ˗ȧɄ ʇ̓ ʇ˗΄˧ʳ΄ɄȳՐ
ƛɴɄ ɥ˧̥Ʉɪ˧ʇ˗ɪ ʳʇːʇ͔ǹ͔ʇ˧˗̓ ˧ɥ ʳʇǹȠʇʳʇ͔Ζ ȳ˧ ˗˧͔ ǹ̛̛ʳΖ ͔˧ ʇ˗ʣ̥ͣʇɄ̓ ͔˧ ͔ɴɄ ʳʇɥɄՏ
Ƞ˧ȳΖ ˧̥ ɴɄǹʳ͔ɴ ˧ɥ ǹ ̛Ʉ̥̓˧˗ ˧̥ ʇ˗ ȧǹ̓Ʉ̓ ˧ɥ ʳʇǹȠʇʳʇ͔Ζ ͣ˗ȳɄ̥ ̛̥˧ȳͣȧ͔ ʳʇǹȠʇʳʇ͔Ζ
ʳǹΈՐ
ƛɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥Խ̓ ȧʳǹʇː̓ ɥ˧̥ ͔ɴɄ ̥ɄʇːȠ̥ͣ̓ɄːɄ˗͔ ˧ɥ ɄΑ̛Ʉ˗̓Ʉ̓ ̛̥ͣ̓ͣǹ˗͔ ͔˧
ƍɄȧ͔ʇ˧˗ ӪӲӭ BGB ǹ̥Ʉ Έǹʇ΄Ʉȳ ͔˧ ͔ɴɄ ɄΑ͔Ʉ˗͔ ͔ɴǹ͔ ǹ ȧʳǹʇː ɥ˧̥ ȳǹːǹɪɄ̓ ʇ˗
ʳʇɄͣ ˧ɥ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ʇ̓ ɄΑȧʳͣȳɄȳ ̛̥ͣ̓ͣǹ˗͔ ͔˧ ͔ɴɄ ɥ˧̥Ʉɪ˧ʇ˗ɪ ̛̥˧΄ʇ̓ʇ˧˗̓Ր
ƛɴɄ ͔̓ǹ͔͔ͣ˧̥Ζ Ƞ̥ͣȳɄ˗ ˧ɥ ̛̥˧˧ɥ ʇ̓ ˗˧͔ ǹɥɥɄȧ͔Ʉȳ ȠΖ ͔ɴɄ ̛̥˧΄ʇ̓ʇ˧˗̓ ˧ɥ ͔ɴʇ̓
ȧʳǹͣ̓ɄՐ
өӬՐ ŸʳǹȧɄ ˧ɥ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄՏ ΄Ʉ˗ͣɄՏ ǹ̛̛ʳʇȧǹȠʳɄ ʳǹΈՏ ːʇ̓ȧɄʳʳǹ˗Ʉ˧ͣ̓
ƛɴɄ ̛ʳǹȧɄ ˧ɥ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ ɥ˧̥ ͔ɴɄ ȳɄʳʇ΄Ʉ̥Ζ ǹ˗ȳ ɥ˧̥ ͔ɴɄ ɥͣʳɥʇʳːɄ˗͔ ˧ɥ Έǹ̥ԫ
̥ǹ˗͔Ζ ȧʳǹʇː̓ ʇ̓ ͔ɴɄ ̥Ʉ̛̓Ʉȧ͔ʇ΄Ʉ ̛̛̓ͣʳΖʇ˗ɪ ̛ʳǹ˗͔Տ ͔ɴɄ ̛ʳǹȧɄ ˧ɥ ̛Ʉ̥ɥ˧̥ːǹ˗ȧɄ
ɥ˧̥ ̛ǹΖːɄ˗͔ ʇ̓ ˧̥ͣ ̥Ʉɪʇ͔̓Ʉ̥Ʉȳ ˧ɥɥʇȧɄՐ
ƛɴɄ ʳɄɪǹʳ ΄Ʉ˗ͣɄ ɥ˧̥ ǹʳʳ ȳʇ̛͔̓ͣɄ̓ Έʇ͔ɴ Ƞͣ̓ʇ˗Ʉ̓̓ːɄ˗Տ ʳɄɪǹʳ Ʉ˗͔ʇ͔ʇɄ̓ ͣ˗ȳɄ̥
̛ͣȠʳʇȧ ʳǹΈՏ ̛̓Ʉȧʇǹʳ ɥͣ˗ȳ̓ ͣ˗ȳɄ̥ ̛ͣȠʳʇȧ ʳǹΈ ˧̥ ̛Ʉ̥̓˧˗̓ Έɴ˧ ȳ˧ ˗˧͔ ɴǹ΄Ʉ ǹ
̛ʳǹȧɄ ˧ɥ ɪɄ˗Ʉ̥ǹʳ ʣ̥ͣʇ̓ȳʇȧ͔ʇ˧˗ ʇ˗ GɄ̥ːǹ˗Ζ ʇ̓ ɄΑȧʳͣ̓ʇ΄ɄʳΖ ͔ɴɄ ȧʇ͔Ζ ʇ˗ Έɴʇȧɴ
˧̥ͣ ̥Ʉɪʇ͔̓Ʉ̥Ʉȳ ˧ɥɥʇȧɄ ʇ̓ ʳ˧ȧǹ͔ɄȳՐ H˧ΈɄ΄Ʉ̥Տ ΈɄ ǹ̥Ʉ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ǹʳ̓˧Տ ǹ͔ ˧̥ͣ
˧̛͔ʇ˧˗Տ Ƞ̥ʇ˗ɪ ǹ ̓ͣʇ͔ ǹɪǹʇ˗͔̓ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ˗ ͔ɴɄ ȧ˧̥͔ͣ ɴǹ΄ʇ˗ɪ ʣ̥ͣʇ̓ȳʇȧ͔ʇ˧˗
˧΄Ʉ̥ ͔ɴɄ ǹ̥Ʉǹ ʇ˗ Έɴʇȧɴ ʇ͔̓ ̥Ʉɪʇ͔̓Ʉ̥Ʉȳ ˧ɥɥʇȧɄ ʇ̓ ʳ˧ȧǹ͔ɄȳՐ
Iɥ ͔ɴɄ Ÿ̥ͣȧɴǹ̓Ʉ̥ ʇ̓ ȳ˧ːʇȧʇʳɄȳ ˧͔ͣ̓ʇȳɄ ͔ɴɄ E̥ͣ˧̛Ʉǹ˗ Eȧ˧˗˧ːʇȧ ḀɄǹ ԕEEAԖ
ǹ˗ȳ ͔ɴɄ E̥ͣ˧̛Ʉǹ˗ F̥ɄɄ ƛ̥ǹȳɄ A̓̓˧ȧʇǹ͔ʇ˧˗ ԕEFƛAԖՏ ǹʳʳ ȳʇ̛͔̓ͣɄ̓ ǹ̥ʇ̓ʇ˗ɪ ʇ˗
ȧ˧˗˗Ʉȧ͔ʇ˧˗ Έʇ͔ɴ ͔ɴɄ ȧ˧˗͔̥ǹȧ͔̓ ȧ˧˗ȧʳͣȳɄȳ ͣ˗ȳɄ̥ ͔ɴɄ̓Ʉ GɄ˗Ʉ̥ǹʳ ƛɄ̥ː̓
ǹ˗ȳ C˧˗ȳʇ͔ʇ˧˗̓ ̓ɴǹʳʳ ʇ˗͔̓Ʉǹȳ ȠɄ ɥʇ˗ǹʳʳΖ ̓Ʉ͔͔ʳɄȳ ʇ˗ ǹȧȧ˧̥ȳǹ˗ȧɄ Έʇ͔ɴ ͔ɴɄ
ƀͣʳɄ̓ ˧ɥ ḀȠʇ͔̥ǹ͔ʇ˧˗ ˧ɥ ͔ɴɄ GɄ̥ːǹ˗ I˗͔̓ʇ͔͔ͣʇ˧˗ ˧ɥ ḀȠʇ͔̥ǹ͔ʇ˧˗ ԕDɄ͔ͣ̓ȧɴɄ
I˗͔̓ʇ͔͔ͣʇ˧˗ ɥ̥ͤ ƍȧɴʇɄȳ̓ɪɄ̥ʇȧɴ͔̓Ƞǹ̥ʫɄʇ͔ ɄՐǇՐԖՐ ԕDIƍԖ ͣ˗ȳɄ̥ ɄΑȧʳͣ̓ʇ˧˗ ˧ɥ ͔ɴɄ
˧̥ȳʇ˗ǹ̥Ζ ʳɄɪǹʳ ̛̥˧ȧɄ̓̓Ր ƛɴɄ ̛ʳǹȧɄ ˧ɥ ǹ̥Ƞʇ͔̥ǹ͔ʇ˧˗ ̓ɴǹʳʳ ȠɄ HǹːȠ̥ͣɪՏ ͔ɴɄ
ʳǹ˗ɪͣǹɪɄ ˧ɥ ͔ɴɄ ̛̥˧ȧɄɄȳʇ˗ɪ̓ ̓ɴǹʳʳ ȠɄ GɄ̥ːǹ˗Ր I˗ ͔ǹʫʇ˗ɪ Ʉ΄ʇȳɄ˗ȧɄՏ ͔ɴɄ
ǹ̥Ƞʇ͔̥ǹʳ ͔̥ʇȠͣ˗ǹʳ ̓ɴǹʳʳ ȠɄ ɪͣʇȳɄȳ ȠΖ ͔ɴɄ ͣ̓ͣǹʳ ̛̥ǹȧ͔ʇȧɄ ʇ˗ ̛̥˧ȧɄɄȳʇ˗ɪ̓
ȠɄɥ˧̥Ʉ GɄ̥ːǹ˗ ͔̓ǹ͔Ʉ ȧ˧̥͔ͣ̓Ր ƛɴɄ ȳɄɥɄ˗ȳǹ˗͔ ʇ̓ Ʉ˗͔ʇ͔ʳɄȳ ͔˧ ɥʇʳɄ ǹ ȧ˧ͣ˗͔Ʉ̥ȧԫ
ʳǹʇː ȠɄɥ˧̥Ʉ ͔ɴɄ ǹ̥Ƞʇ͔̥ǹ͔ʇ˧˗ ȧ˧̥͔ͣՐ Ÿ̥˧ȧɄȳ̥ͣǹʳ ̛̥ʇ˗ȧʇ̛ʳɄ̓ ˧ɥ ȧ˧ːː˧˗ ʳǹΈՏ
̓ͣȧɴ ǹ̓ ʇ˗ ̛ǹ̥͔ʇȧͣʳǹ̥ ͔ɴɄ ̓˧ԫȧǹʳʳɄȳ ȳ˧ȧͣːɄ˗͔ ̛̥˧ȳͣȧ͔ʇ˧˗Տ ̓ɴǹʳʳ ˗˧͔ ǹ̛̛ʳΖ
ȳʇ̥Ʉȧ͔ʳΖ ˧̥ ː͔ͣǹ͔ʇ̓ ː͔ͣǹ˗ȳʇ̓Ր I˗̓˧ɥǹ̥ ǹ̓ ˧˗Ʉ ̛ǹ̥͔Ζ ːǹΖ ɴǹ΄Ʉ ͔˧ ̥ɄʇːȠ̥ͣ̓Ʉ
͔ɴɄ ˧͔ɴɄ̥ ̛ǹ̥͔Ζ ɥ˧̥ ʳɄɪǹʳ ɥɄɄ̓ ʇ˗ ȧ˧˗˗Ʉȧ͔ʇ˧˗ Έʇ͔ɴ ͔ɴɄ ǹ̥Ƞʇ͔̥ǹ͔ʇ˧˗ ̛̥˧ԫ
ȧɄɄȳʇ˗ɪ̓Տ ͔ɴɄ̓Ʉ ̓ɴǹʳʳ ȠɄ ʳʇːʇ͔Ʉȳ ͔˧ ͔ɴɄ ȧ˧͔̓̓ ȠʇʳʳǹȠʳɄ ͣ˗ȳɄ̥ ͔ɴɄ GɄ̥ːǹ˗
ĚǹΈΖɄ̥̓Խ FɄɄ̓ Aȧ͔ ԕƀǇGԖՐGɄ̥ːǹ˗ ʳǹΈ ǹ̛̛ʳʇɄ̓ ͔˧ ͔ɴɄ ɄΑȧʳͣ̓ʇ˧˗ ˧ɥ ͔ɴɄ
Ƨĭ C˧˗΄Ʉ˗͔ʇ˧˗ ˧˗ C˧˗͔̥ǹȧ͔̓ ɥ˧̥ ͔ɴɄ I˗͔Ʉ̥˗ǹ͔ʇ˧˗ǹʳ ƍǹʳɄ ˧ɥ G˧˧ȳ̓ ԕCIƍGԖՐ
ǊɄ ͔̓˧̥Ʉ ͔ɴɄ ȳǹ͔ǹ ɪɄ˗Ʉ̥ǹ͔Ʉȳ ʇ˗ ͔ɴɄ ȧ˧˗͔ɄΑ͔ ˧ɥ ͔ɴɄ Ƞͣ̓ʇ˗Ʉ̓̓ ̥Ʉʳǹ͔ʇ˧˗̓ɴʇ̛
ʇ˗ ǹȧȧ˧̥ȳǹ˗ȧɄ Έʇ͔ɴ ͔ɴɄ ʳɄɪǹʳ ̥Ʉɪͣʳǹ͔ʇ˧˗̓ 
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