




Application
Control valve for process engineering and plants with industrial
requirements
Nominal sizes 1⁄2” to 10” 
Nominal pressures ANSI Class 125 to 300 
Temperatures −320 oF to +800 oF (−196 oC to +427 oC) 
Standards ANSI, ASME and ASTM 

Type 241 Globe Valve with 
• Type 3271 Pneumatic Actuator (Type 241-1 Control Valve)
• Type 3277 Pneumatic Actuator (Type 241-7 Control Valve)

for integral positioner attachment 
Valve body optionally made of 
• Cast iron
• Carbon steel 
• Stainless carbon steel according to ASTM specifications
• Forged steel or stainless forged steel
• Stainless carbon steel
Undivided valve bonnet up to nominal size 6”
Valve plug optionally with
• Metal sealing
• Soft sealing
• Lapped-in metal 
Thanks to their modular design, the control valves can be
equipped with different accessories: 
Positioners, solenoid valves and other accessories according to
(DIN) IEC 534-6 and NAMUR recommendation. Refer to Infor-
mation Sheet T 8350 EN for details. 

Versions 
Standard version ⋅ For temperatures from 15 °F to 430 °F
(−10 °C to +220 °C)
– Type 241-1 (Fig. 1) ⋅ Nominal sizes 1⁄2” to 10” with

Type 3271 Pneumatic Actuator (see Data Sheet T 8310 EN)
– Type 241-7 (Figs. 2 and 4) ⋅ Nominal sizes 1⁄2” to 6”, valve

made of forged steel in size 3”, with Type 3277 Pneumatic
Actuator for integral positioner attachment (see T 8311 EN)

Additional versions with
– NPT threaded connections (Fig. 3) ⋅ 1⁄2” to 2”, Class 250
– Adjustable packing ⋅ On request
– Flow divider for noise reduction ⋅ See T 8081 EN
– Insulating section or bellows seal ⋅ See "Technical data"
– Heating jacket ⋅ On request
– Additional handwheel ⋅ See Data Sheet T 8310 EN
– Dimensions according to DIN ⋅ See Data Sheet T 8015 EN
– Dimensions acc. to Japanese standards (JIS) ⋅ On request
– Typetested version ⋅ See Data Sheets T 8016 EN,

T 8020 EN and T 8022 EN 

    

Edition November 2002 

Data Sheet T 8012 EN

Associated Information Sheet T 8000 EN
Associated Data Sheets 
for pneumatic actuators T 8310 EN, T 8311 EN

Series 240

Pneumatic Control Valves Type 241-1 and Type 241-7 
Globe Valve Type 241 
ANSI version

Fig. 3 ⋅ Type 241-1 
 with NPT thread

Fig. 2 ⋅ Type 241-7,
 sizes 1⁄2” to 6”

Fig. 1 ⋅ Type 241-1,
 sizes 1⁄2” to 10”

Fig. 4 ⋅ Type 241-7,
 sizes 1⁄2” to 3”,
 forged steel version 

Conversion of valve sizing coefficients:
Cv (in US gallons/min) = 1.17 ⋅ Kvs (in m3/h)
Kvs (in m3/h) = 0.86 ⋅ Cv (in US gallons/min)



Fail-safe action
Depending on the arrangement of the compression springs in
the actuator (details in Date Sheets T 8310 EN and T 8311 EN),
the control valve offers two fail-safe actions which become
effective upon a supply air failure.
"Actuator stem extends" (fail-close) 
The actuator springs close the valve when the supply air fails.
"Actuator stem restracts" (fail-open)
The actuator springs open the valve when the supply air fails.

Notes on the differential pressure tables 4a to 5d
The differential pressure tables were prepared under the follow-
ing conditions:
– For valves in nominal sizes 1⁄2” to 3” and actuators with an

effective area of 700 cm2, the max. permissible supply 
pressure is 4 bar.

– Process medium flow directed against the closing direction of
the valve plug

– Version with PTFE stuffing box
– The leakage rates specified in Table 1 are not exceeded for

the max. differential pressures listed.
– The specified differential pressure can be limited by the values

given in the pressure-temperature diagram.
For versions with metal bellows seal and p2 ≠ 0 psi, the sizing
of the actuator needs to be checked separately.

T 8012 EN2

Fig. 7 ⋅ Type 241 Globe Valve, sizes 1⁄2” to 2” with NPT thread

Fig. 5 ⋅ Type 241 Globe Valve, sizes 1⁄2” to 3”
Forged steel version with metal bellows seal

Fig. 4 ⋅ Type 241 Globe Valve, sizes 1⁄2” to 6” with
 Type 3271 Pneumatic Actuator

Fig. 6 ⋅ Type 241 Globe Valve, sizes 8” to 10”
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Table 1 ⋅ Technical data

Nominal size in 1” ... 6” 1⁄2” ... 2” 1⁄2” ... 10” 1⁄2, 1, 11⁄2, 2, 3 1⁄2” ... 10” 1⁄2, 1, 11⁄2, 2, 3

ASTM material A 126 B A 216 WCC A 105 A 351 CF8M A 182 F316

Type of connection Flange Thread Flange Flange

Form of connection FF NPT RF 1) RF 1)

Nominal pressure ANSI Class 125 250 150/300 300 150/300 300

Seat/plug sealing Metal sealing, soft sealing or lapped-in metal

Characteristic Equal percentage or linear

Rangeability 50:1 for 1⁄2” ... 2” ⋅ 30:1 for 21⁄2” ... 10”

Temperature ranges °C (°F) ⋅ Perm. operating pressures according to the pressure-temperature diagram (see Information Sheet T 8000-2 EN)

Body without insulating section −10 ... 220 °C (15 ... 430 °F)

Body with

Insulating
section

Short −29 ... 230 °C (−20 ... 445 °F)  −29 ... 427 °C
(−20 ... 800 °F)

−50 ... 427 °C
( −58 ... 800 °F)

Long – –  −198 ... 427 °C
(−325 ... 800 °F)

Bellows
seal

Short −29 ... 230 °C (−20 ... 445 °F)  −29 ... 427 °C
 (−20 ... 800 °F)

−50 ... 427 °C
( −58 ... 800 °F)

Long – –  −198 ... 427 °C
(−325 ... 800 °F)

Valve plug
Standard

Metal sealing −196 ... 450 °C (−325 ... 840 °F)

Soft sealing −196 ... 220 °C (−325 ... 428 °F)

Balanced
With PTFE ring −196 ... 220 °C (−325 ... 428 °F)

With graph. ring2) +220 ... 450 °C (+430 ... 800 °F)

Leakage class according to DIN EN 1349

Valve plug
Standard

Metal sealing IV

Soft sealing VI

Lapped-in metal IV-S2 ⋅ For 4” and larger: IV-S1

Balanced Metal sealing With PTFE ring: IV ⋅ With graphite ring: III

1) Other versions on request 2) Special version, details on request

Table 2 ⋅ Materials (WN = material number according to DIN) 

Standard version

Valve body 1) Cast iron
A 126 B

Carbon steel
A 216 WCC

Forged steel
A 105

Stainless 
carbon steel

A 351 CF8M

Stainless 
forged steel
A 182 F316

Valve bonnet A 105 A 182 F 316

Seat and plug 2)

WN 1.4006 WN 1.4571

Sealing ring for soft sealing: PTFE with glass fiber

Sealing ring for balanced plug: PTFE with carbon

Guide bushings WN 1.4104 WN 1.4571

Stuffing box packing 3) PTFE V-ring packing with carbon ⋅ Spring: WN 1.4310

Body gasket Metal graphite

Insulating section A 105 A 182 F 316

Metal bellows seal

Intermediate piece A 105 A 182 F 316

Metal bellows WN 1.4571

Heating jacket On request

1) See pressure-temperature diagram, other materials on request 
2) All seats and plugs with metal sealing also available with stellite facing; for nominal sizes ≤ 4”, plugs up to seat bore SB 48 are also 

available made of pure stellite.
3) Other packings available on request
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Table 3 ⋅ Cv and Kvs values

Table 3a ⋅ Overview (with Flow Divider St I (Cv I, Kvs I) or St III (Cv III, Kvs III ))

Cv 0.12 0.2 0.3 0.5 0.75 1.2 2 3 5 7.5 12 20 30 40 70 75 95 120 190 290 300 420 735
Kvs 0.1 0.16 0.25 0.4 0.63 1.0 1.6 2.5 4.0 6.3 10 16 25 35 60 63 80 100 160 250 260 360 630
Cv I – 1.7 2.6 4.2 7 10.5 17 26 36 62 67 85 105 170 265 275 375 650
Kvs I – 1.45 2.2 3.6 5.7 9 14.5 22 31 54 57 72 90 144 225 234 320 560
Cv III – 9 – 23 30 – 55 – 140 220 – 315 –
Kvs III – 7.5 – 20 26 – 47 – 120 190 – 270 –
Seat 
Ø D

in 0.12 0.24 0.47 0.945 1.22 1.5 1.9 2.48 3.15 3.94 4.92 5.12 5.91 7.87
mm 3 6 12 24 31 38 48 63 80 100 125 130 150 200

Travel
in 0.59 1.18 0.59 1.18 2.36 1.18 2.36
mm 15 30 15 30 60 30 60

Table 3b ⋅ Versions without flow divider ⋅ Versions in highlighted fields also available with balanced valve plugs

Cv 0.12 0.2 0.3 0.5 0.75 1.2 2 3 5 7.5 12 20 30 40 70 75 95 120 190 290 300 420 735
Kvs 0.1 0.16 0.25 0.4 0.63 1.0 1.6 2.5 4.0 6.3 10 16 25 35 60 63 80 100 160 250 260 360 630

in/mm
1⁄2 15 • • • • • • • • •
3⁄4 20 • • • • • • • • • •
1 25 • • • • • • • • • • •

11⁄2 40 • • • • • • • • • •
2 50 • • • • • • • • • • •

21⁄2 65 • • •
3 80 • • • •
4 100 • • •
6 150 • • • •
8 200 • • •
10 250 • • •

Table 3c ⋅ Versions with Flow Divider St I (CvI/KvsI) ⋅ Versions in highlighted fields also available with balanced valve plugs

CvI – 1.7 2.6 4.2 7 10.5 17 26 36 62 67 85 105 170 265 275 375 650
KvsI – 1.45 2.2 3.6 5.7 9 14.5 22 31 54 57 72 90 144 225 234 320 560

in/mm
1⁄2 15 • • •
3⁄4 20 • • •
1 25 • • •

11⁄2 40 • • • •
2 50 • • • • •

21⁄2 65 • • •
3 80 • • • •
4 100 • • •
6 150 • • •
8 200 • • •
10 250 • • •

Table 3d ⋅ Versions with Flow Divider St III (CvIII/KvsIII) ⋅ Versions in highlighted fields also available with balanced valve plugs

CvIII – 9 – 23 30 – 55 – – 140 220 – 315 –
KvsIII – 7.5 – 20 26 – 47 – – 120 190 – 270 –

in/mm
1⁄2 15
3⁄4 20
1 25

11⁄2 40
2 50 •

21⁄2 65 • •
3 80 • •
4 100 •
6 150 • •
8 200 • •
10 250 • •

Terms for control valve sizing according to (DIN) IEC 534, Parts 2-1 and 2-2: FL = 0,95, xT = 0,75
Conversion of valve sizing coefficients: Cv (US gallons/min.) = 1.17 . Kvs (m3/h);      Kvs (in m3/h) = 0.86 ⋅ Cv (in US gallons/min)

4
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Table 4 ⋅ Differential pressure tables ⋅ Unbalanced valve plug
Values specified in the fields highlighted in gray correspond to the bench range, i.e. operation at rated travel ⋅ Differential pressures given in the
white fields apply for maximally pretensioned springs ⋅ Values given in parenthesis apply for 50 % of travel
Observe the notes concerning the differential pressure tables in page 2.

Table 4a ⋅ Permissible differential pressures ∆p ⋅ Pressures given in bar
For valve with fail-safe action "Actuator stem extends" ⋅ Valve closed at supply pressure 0 bar

Bench range (bar) 
for actuators (cm2)

240
0.2...1.0

0.3...1.1
0.4...2.0

(1.2...2.0)
–

0.6...2.2
0.6...3.01)

(1.8...3.0)

0.9...3.3
–

– –

120, 350,
700 0.4...1.2

0.8...2.4 1.2...3.6
1.4...2.3

(1.85...2.3)
2.1...3.3

(2.7...3.3)

1400
–

– 0.5...2.5
–

1.0...3.0
– –

2800 0.8 ... 1.2 – 2.0 ... 3.0 1.6...2.4 2.4...3.6 –

Required supply pressure (bar) 1.2 1.4 2.2 2.7 2.6 3.2 3.8 3.2 2.5 3.5

Size
in Cv

Actuator
cm2 ∆p with p2 = 0 bar

1⁄2”
to
1”

0.12
to

0.3

120 22 – 49 – – – – – – –

240 49 50 – – – – – – – –

1⁄2”
to
2”

0.5
to

1.2

120 22 – 49 – – – – – – –

240 49 50 50 – – – – – – –

2 120 9 – 28 – – – – – 50 –

3 240 28 47 50 – 50 50 50 – – –

5 350 45 50 50 – 50 50 – – 50 –

3⁄4”
to
2”

7.5
120 – – 5.5 – – – – – 30 46

240 5.2 9.3 14.8 – 24 24 39 – – –

12
350 10 24 24 – 38 38 50 – 50 50

700 – – (50) – – – – – – –

11⁄2”
and
2”

20

120 – – 3 – – – – – 18 28

240 2.5 5.2 8.0 – 14 14 23 – – –

350 5.2 13.5 13.5 – 30 22 47 – 50 50

700 – – (50) – – (50) – – – –

11⁄2”
to
3”

30

120 – – 1.5 – – – – – 12 19

240 1.3 3.1 5.0 – 9.0 9.0 15 – – –

350 3.1 8.5 8.5 – 20 14 31 – 37 50

700 – – (50) – – (50) – – – –

2”
to
3”

240 – – 3.0 – 5.0 5.0 9.0 – – –

40 350 1.6 5.0 5.0 – 12 8.5 19 – 23 35

700 – – (40) – – (50) – – – –

21⁄2”
and
3”

240 – – 1.4 – 2.8 2.8 5.0 – – –

70 350 0.8 2.7 2.7 – 6.5 4.5 10.5 – 13 20

700 – – (23) – – (35) – – (36) (50)

240 – – 0.6 – 1.5 1.5 2.8 – – –

3” 95 350 – 1.4 1.4 – 4.0 2.7 6.5 – 8 12

700 – – 1.4 – – (21) – – (22) (33)

4” 75 700 2.6 6.5 6.5 – 15 10.5 23 – 27 41

4” 120 700 1.4 4.0 4.0 – 9.0 6.5 14 – 16.5 25

4”,
6” 190 700 0.7 2.3 2.3 – 5.5 4.0 8.5 – 10.5 15.5

6” 300 700 0.3 1.2 1.2 – 3.0 2.2 6.0 – 6.0 9.5

8”
and
10”

290
1400 – 3.4 3.4 4.4 7.5 – – 9.6 – –

2800 – 15.8 – 40 32.4 – 48 – – –

420
1400 – 2.3 2.3 3.0 5.1 – – 6.6 – –

2800 – 10.8 – 28.2 22.4 – 33.9 – – –

735
1400 – – – 1.6 2.8 – – 3.6 – –

2800 – 6 – 15.8 12.5 – 19 – – –

1) Not for actuators with an effective area of 120 cm2
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Table 4b ⋅ Permissible differential pressures ∆p ⋅ Pressures given in psi
For valve with fail-safe action "Actuator stem extends" ⋅ Valve closed at supply pressure 0 psi

Bench range (psi)
for actuators (cm2)

240
3...15

4...17
6...30

(18...30)
–

9...32
9...441)

(26...44)

13...48
–

– –

120,
350, 700 6...18

12...35 18...52
20...34

(26...34)
30...40

(39...50)

1400
–

– 7...36 – 15...44
– –

2800 12 ... 18 – 30 ... 44 23...35 – 34...52 –

Required supply pressure (psi) 18 21 33 39 38 47 55 47 38 55

Size
in Cv

Actuator
cm2 ∆p with p2 = 0 psi

1⁄2”
to
1”

0.12
to

0.3

120 320 – 710 – – – – – – –

240 710 725 – – – – – – – –

1⁄2”
to
2”

0.5
to

1.2

120 320 – 710 – – – – – – –

240 725 725 725 – – – – – – –

2 120 130 – 405 – – – – – 725 –

3 240 406 680 725 – 725 725 725 – – –

5 350 650 725 725 – 725 725 – – 725 –

3⁄4”
to
2”

7.5
120 – – 80 – – – – – 435 665

240 75 135 215 – 350 350 565 – – –

12
350 145 350 350 – 550 550 725 – 725 725

700 – – (725) – – – – – – –

11⁄2”
and
2”

20

120 – – 44 – – – – – 260 405

240 36 75 115 – 200 200 335 – – –

350 75 195 195 – 435 320 680 – 725 725

700 – – (725) – – (725) – – – –

11⁄2”
to
3”

30

120 – – 22 – – – – – 175 275

240 19 45 72 – 130 130 218 – – –

350 45 125 125 – 290 200 450 – 535 725

700 – – (725) – – (725) – – – –

2”
to
3”

240 – – 43 – 72 72 130 – – –

40 350 23 72 72 – 175 123 275 – 330 507

700 – – (580) – – (725) – – – –

21⁄2”
and
3”

240 – – 20 – 40 40 72 – – –

70 350 12 39 39 – 94 65 152 – 190 290

700 – – (333) – – (507) – – (520) (725)

240 – – 9 – 22 22 40 – – –

3” 95 350 – 20 20 – 58 339 94 – 115 174

700 – – 20 – – (305) – – (320) (475)

4” 75 700 38 94 94 – 217 152 333 – 390 595

4” 120 700 20 58 58 – 130 94 203 – 239 362

4”,
6” 190 700 10 33 33 – 80 58 123 – 152 225

6” 300 700 4.4 17 17 – 43 32 85 – 85 135

8”
and
10”

290
1400 – 49 49 64 110 – – 139 – –

2800 – 230 – 580 470 – 695 – – –

420
1400 – 33 33 43 74 – – 95 – –

2800 – 157 – 410 325 – 490 – – –

735
1400 – – – 23 41 – – 52 – –

2800 – 87 – 229 181 – 276 – – –

1) Not for actuators with an effective area of 120 cm2  (18.6”)
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Tables 4c and 4d ⋅ Permissible differential pressures ∆p
For valve with fail-safe action "Actuator stem retracts" ⋅ Valve closed at required differential pressure 

Table 4c ⋅ Pressures in bar Table 4d ⋅ Pressures in psi

Bench range (bar/psi)
for actuator (cm2)

120 ... 2800 0.2 ... 1.0 3 ... 15

1400 (0.4 ... 2.0) (6 ... 30)

2800 (0.3 ... 1.1) (4 ... 17)

Required supply pressure (bar/psi) 1.2 2.4 4 18 36 58
Size

Cv
Actuator

∆p with p2 = 0 bar ∆p with p2 = 0 psi
in cm2

1⁄2”
to
1”

0.12
to

0.3

120 23 50 – 330 725 –

240 49 – – 710 – –

1⁄2”
to
2”

0.3
to

1.2

120 23 50 – 330 725 –

240 49 50 – 710 725 –

2 120 9 50 – 130 725 –

3 240 28 50 – 410 725 –

5 350 45 50 – 650 725 –

3⁄4”
to
2”

7.5
120 0.6 31 50 10 450 725
240 5.2 50 50 80 725 725

12
350 10 50 50 145 725 725

700 24 50 – 350 725 –

11⁄2”
and
2”

20

120 – 18 40 – 260 580

240 2.5 37 50 35 540 725

350 5.2 50 50 75 725 725

700 13.5 50 – 200 725 –

11⁄2”
to
3”

30

120 – 11 28 – 160 410

240 1.3 24 50 20 350 725

350 3.1 37 50 45 540 725

700 8.7 50 50 130 725 725

2”
to
3”

240 0.5 15 34 10 220 490

40 350 1.6 23 50 25 330 725

700 5.0 46 50 75 665 725

21⁄2”
and
3”

240 – 8.5 20 – 120 290

70 350 0.6 13 29 10 190 420
700 2.7 27 50 40 390 725

240 – 5.0 12 – 75 170

3” 95 350 0.2 7.8 18 5 110 260

700 1.4 16 37 20 230 540

4” 75 700 2.6 27 50 40 390 725

4” 120 700 1.4 16 36 20 230 520

4”
and
6”

190 700 0.7 10 23 10 145 330

6” 300 700 0.3 6.0 13.5 5 85 200

8”
and
10”

290
1400 1.3 13.7 30.3 20 200 440

2800 3.4 28.3 50 50 410 725

420
1400 – 9.5 21.0 – 140 300

2800 2.3 19.5 42 35 280 610

735
1400 – 5.2 11.7 – 75 170

2800 – 10.9 23.9 – 160 350
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Table 5 ⋅ Differential pressure tables ⋅ Balanced plugs with metal sealing and PTFE ring
Values specified in the fields highlighted in gray correspond to the bench range, i.e. operation at rated travel ⋅ Differential pressures given in the
white fields apply for maximally pretensioned springs
Fail-safe action "Actuator stem extends" ⋅ Valve closed at supply pressure 0 bar (0 psi)
Fail-safe action "Actuator stem retracts" ⋅ Valve closed at required supply pressure

Tables 5a and 5b ⋅ Permissible differential pressures ∆p ⋅ Pressures given in bar

Table 5a ⋅ "Actuator stem extends" Table 5b ⋅ "Actuator stem retracts"

Bench range in bar 0.2...1.0 0.4...1.2 0.4...2.0 0.8...2.4 0.2...1.0 0.2...1.0 0.4...2.0

Required supply pressure in bar 1.2 1.4 2.2 2.6 1.2 2.0 3.0

Size
Cv

Actuator
∆p with p2 = 0 bar

in cm2

21⁄2”
70

350 – 50 50 50 – 50 50

3” 700 50 50 – – 50 – –

3” 95
350 – 50 50 50 – 50 50

700 50 50 – – 50 – –

4” 75 700 30 50 50 50 30 50 50

4”
6” 190 700 – 50 50 50 12 50 50

6” 300 700 – 50 50 50 – 50 50

Tables 5c and 5d ⋅ Permissible differential pressures ∆p ⋅ Pressures given in psi

Table 5c ⋅ "Actuator stem extends" Table 5d ⋅ "Actuator stem retracts"

Bench range in psi 3...15 6...18 6...30 12...36 3...15 3...15 6...30

Required supply pressure in psi 18 21 33 39 18 18 33

Size
Cv

Actuator
∆p with p2 = 0 psi

in cm2

21⁄2”
70

350 – 725 725 725 – 725 725

3” 700 725 725 – – 725 – –

3” 95
350 – 725 725 725 – 725 725

700 725 725 – – 725 – –

4” 75 700 440 725 725 725 440 725 725

4”
6” 190 700 – 725 725 725 170 725 725

6” 300 700 – 725 725 725 – 725 725
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Table 6 ⋅ Differential pressure tables ⋅ Valves with metal bellows seal and balanced plug with metal sealing
and PTFE ring

Values specified in the fields highlighted in gray correspond to the bench range, i.e. operation at rated travel ⋅ Differential pressures given in the
white fields apply for maximally pretensioned springs ⋅ Values given in parenthesis apply for 50 % of travel
Fail-safe action "Actuator stem extends" ⋅ Valve closed at supply pressure 0 bar (0 psi)
Fail-safe action "Actuator stem retracts" ⋅ Valve closed at required supply pressure

Tables 6a and 6b ⋅ Permissible differential pressures ∆p ⋅ Pressures given in bar

Table 6a ⋅ "Actuator stem extends" Table 6b ⋅ "Stem retracts"

Bench range in bar 0.2...1.0 0.4...1.2 0.4...2.0
(1.2...2) 0.8...2.4 0.6...3.0 1.2...3.6 0.2...1.0 0.4...2.0 0.6...3.0

Required supply pressure in bar 1.2 1.4 2.2 2.6 3.2 3.8 1.2 3.0 4.0

Size
Cv

Actuator
∆p with p2 = 0 bar

in cm2

21⁄2”
70

350 – 17 17 50 36 50 – – 50

3” 700 17 50 (50) – – – 17 50 –

3” 95
350 – 12 12 50 31 50 – – 50

700 12 50 (50) – – – 12 50 –

4” 75 700 5.0 17 17 50 30 50 5,0 – 50

4”
6” 190 700 – 14 14 38 26 50 1,5 – 50

6” 300 700 – 11 11 35 23 50 – – 50

Tables 6c and 6d ⋅ Permissible differential pressures ∆p ⋅ Pressures given in psi

Table 6c ⋅ "Actuator stem extends" Table 6d ⋅ "Stem retracts"

Bench range in psi 3...15 6...18 6...30
(18...30) 12...36 9...44 18...52 3...15 6...30 9...44

Required supply pressure in psi 18 21 33 39 47 55 18 44 60

Size
Cv

Actuator
∆p with p2 = 0 psi

in cm2

21⁄2”
70

350 – 250 250 725 520 725 – – 725

3” 700 250 725 (725) – – – 250 725 –

3” 95
350 – 170 174 725 450 725 – – 725

700 170 725 (725) – – – 170 725 –

4” 75 700 75 250 250 725 440 725 75 – 725

4”
6” 190 700 – 200 200 550 380 725 20 – 725

6” 300 700 – 160 160 510 330 725 – – 725
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Table 7 ⋅  Dimensions for standard version of Type 241-1 and Type 241-7

Valve
in 1⁄2” 3⁄4” 1” 11⁄2” 2” 21⁄2” 3” 4” 6” 8” 10”

mm 15 20 25 40 50 65 80 100 150 200 250

NPT 1⁄2 3⁄4 1 11⁄2 2 –

Length L

Class 125 in 7.25 7.25 7.25 8.75 10.0 10.87 11.75 13.87 17.75 21.38 26.49

and 150 mm 184 184 184 222 254 276 298 352 451 543 673

Class 300
in 7.50 7.62 7.75 9.25 10.50 11.50 12.50 14.50 18.62 22.36 27.87

mm 191 194 197 235 267 292 318 368 473 568 708

Length L1 Class 250
in 6 6 6 8 9.25 –

mm 152.4 152.4 152.4 203.2 235 –

H1
for
actuator

≤ 700 cm2
in 8.66 10.24 13.78 15.34 –

mm 220 260 350 390 –

1400 cm2
in – 31.7

mm – 805

2800 cm2
in – 41.73

mm – 1060

H2 (approx.)
in 1,77 2.84 3.86 4.45 6.89 9.25 10.24

mm 45 72 98 113 175 235 260

H2 
Forged steel version (approx.)

in 2.1 – 2.75 3.6 3.85 – 5.05 –

mm 53 – 70 92 98 – 128 –

Actuator
cm2 120 240 350 700 1400 2800

in2 18.6 37.2 54.25 108.5 217 434

Diaphragm ∅ D
in 6.6 9.45 11.02 15.35 20.87 30.31

mm 168 240 280 390 530 770

H (for 700 cm2 and 
larger incl. lifting ring)

in 2.72 2.56 3.35 7.87 11.30 19.53

mm 69 65 85 200 287 620

H3 (Type 3271 and
Type 3277 Actuator) 1)

in 4.33 7.48 24.02 25.51

mm 110 190 610 648

Thread M 30 x 1.5 M 60 x 1.5 M 100 x 2

a  (for Type 3271 Actuator) G 1⁄8 (1⁄8 NPT) G 1⁄4 (1⁄4 NPT) G 3⁄8 (3⁄8 NPT) G 3⁄4 (3⁄4 NPT) G 1 (1 NPT)

a2 (for Type 3277 Actuator) – G 3⁄8 (3⁄8 NPT) –

1) Minimum clearance required to disassemble the actuator

 Type 241-1 ⋅ 1⁄2” to 6”          Type 241-1 ⋅ 8” and 10”           Type 241-7 ⋅ 1⁄2” to 6”      Type 241 ⋅ 1⁄2  to 2 NPT

ØDH3

H2

H1

a

L

H

ØD

H1

H2

H3

L

a

H

ØD
a

H

H1

H2

L

100

a2

H3

L1

NPT



Type 241 with insulating section or metal bellows

11 T 8012 EN

Table 8 ⋅ Weights for Type 241-1 and Type 241-7 Control Valves

Valve
in 1⁄2” 3⁄4” 1” 11⁄2” 2” 21⁄2” 3” 4” 6” 8” 10”

mm 15 20 25 40 50 65 80 100 150 200 250

Weight 
without actuator

lbs 11 13 15 26 33 53 66 92 264 728 840

kg 5 6 7 12 15 24 30 42 120 330 380

Actuator
cm2 120 240 350 700 1400 2800

in2 18.6 37.2 54.25 108.5 217 434

Weight Type 3271
lbs 6.6 11 18 48.5 154 772

kg 3 5 8 22 70 450

Weight Type 3277
lbs 7.7 20 26.5 57.5 –

kg 3.5 9 12 26 –

Table 9 ⋅ Dimensions and weights for special versions with insulating section or metal bellows ⋅ (without actuator)

Table 9a ⋅ Nominal sizes 1⁄2” to 6” and NPT thread 1⁄2” to 2”

Valve
in 1⁄2” 3⁄4” 1” 11⁄2” 2” 21⁄2” 3” 4” 6”

mm 15 20 25 40 50 65 80 100 150

Height  
H4

Short insul.
sect./bellows

in 15.95 15.95 17.13 25 25.79

mm 405 405 435 635 655

Long insul.
sect./bellows

in 27.95 27.56 29.13 34.45 38.78

mm 710 700 740 875 985

Weight (approx.)
lbs 18 20 22 40 46 71 84 132 330

kg 8 9 10 18 21 32 38 60 150

Table 9b ⋅ Nominal sizes 8” and 10”

Version with Insulating section Metal bellows

Actuator
cm2 1400 2800 1400 2800

in2 217 434 217 434

H4 in sizes 8”, 10”
in 49.21 52.56 57.21 60.63

mm 1250 1335 1453 1540

Weight (approx. lbs) in
 8” 840 885 860 905

10” 950 995 970 1015

Weight (approx. kg) in 
 8” 380 400 390 410

10” 430 450 440 460

Dimensions and weights for versions with heating jacket on request

1⁄2” to 6”                8” and 10”                                  1⁄2  to 2 NPT 

H4
H4H4



Ordering text:
Nominal size  ... ”
Nominal pressure ANSI Class ...
Body material  According to Table 2
Connection Flanges (form FF or RF) or

NPT thread
Plug Standard, balanced, 

with metal sealing, soft sealing 
or lapped-in metal

Characteristic Equal percentage or linear
Actuator Type 3271 or Type 3277 

as described in T 8310 EN or T 8311 EN
Fail-safe action Valve CLOSED or valve OPEN
Process fluid Density in lb/cu.ft or kg/m3 

and temperature in °F or °C
Flow rate In lbs/h or kg/h or

cu.ft/min or m3/h 
at standard or operating conditions

Pressure p1 in bar (absolute pressure pabs)
p2 in bar (pabs)
at minimum, standard and 
maximum flow rate

Accessories Positioner and/or limit switch 

Specifications subject to change without notice.

T 8012 EN

SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone: +49 69 4009-0 ⋅ Fax: +49 69 4009-1507
Internet: http://www.samson.de



����������	

���������	��
��������
���
����

�����	����	���������������
��������	���
����
�
���

���	������ �⁄��� ��� ��

���	��������� �
����������������������
����������� −�����������°�� �−���������� °��

���
����������
� 	��
�������	������
�	�
�������	!�

• ���
���"��#�
��	���$��	����%���
�����&���������� 	��
�

• ���
���""�#�
��	���$��	����%���
�����&"��������� 	��
�
�������
��	�
����������
��	��	��
���

 	��
������������	�����	�
���!�

• �	�������

�

• '�	���
���	�������

�����

• (���&�
��
�	���
� %�
	�&��
	�
��� ��� ���&�
�������� 	����
��

��

)��&����
��	��
�������������	��������!

• *
�	���
	����

• '�����
	�������

• )	��
�&����
�	���
	����

• +	�	�
�������	��������	��
�����
�
���	����
����
��

��
���������	��
�,��
����
��	������������
������	��	��
����
�������
,�	���
�
�����
��������	������	
�����
�!

#�������
��,������������
�,����
������	��
��	������
��
�����
��
	����������-.��/0��1&/�	���2$*34��
���
��	�����%�


-�����	�����'�

����5��0�.2������
�	����6

 ����	

���	!��!�"����	������#�7.��	8���������
��
�	���
�������−�0
�����0�°�� %������1�5�°7����������	�9���	��
�����&�
��
�	���

%(��� �	8���� ���� �
��
�	���
�� ���� −�0� ��� ��0� °�� %�����
//0�°7�,������	����:
���⁄�;����5;,�$2'-���	�����0����<00
�#��� ����$�� %7��6� ��� ⋅� ���
� �����  	��
� 	��� ���
� ��"�
$��	�����������0�����500����
��
���
�	�
	��%�

�=	�	�'�

�
��5��0�.2��

�#�������$%� ⋅� ���
������ 	��
���������
���""�$��	��������
��0����"00����
��
���
�	�
	��%�

�=	�	�'�

����5����.2��

����&���"����	�����

> ����������	!������ ⋅� ?���
��
��
> '��!�	(��	!����)��!�	($	��*��	!�	6�$2'-�+�/6��

> ���)�!�"�!��� ⋅� 7�������
��
�
���
������,��

���505��.2
> �������+� ⋅�'

�=	�	�'�

�����505��.2�	�����505��.2
> �	�����	(������	����,����)����� ⋅� '

��
���	���	�	
> -����	(�.��*��� ⋅� =
�	��������
��
��
> �!!����	���&�	!)&���� ⋅� '

����5��0�.2�	�����5����.2
>  ����	� �����!�	(� ��� /�
� ��	!��!� ⋅� =2� ��� ��� �00,�

�����	����
����
�#2��/����100,��

�=	�	�'�

����50���.2

> �#��� ����$�� -�	!$�������!�  ��"�� ⋅� @���� ���
� ��"�
(	��&��
�	�
��$��	���,������	��
��������	A6��0�����	�
�
��	�
�,��

�=	�	�'�

����5����.2

> �#�������$��0����������	����� ��"�� ⋅� =
�	��������
��
��

0!����	�1�#������

/�����&��� �������0


�������!��	2�������	��&���� �������0


�	2�������	��&����2����������� �������0


7��6��� ⋅� ���
�����&��#�
��	����������� 	��

��������
���"��#�
��	���$��	���

���������

3	����������	����� ��"���#�������$���	!��#�������$%
4��,�� ��"���#�������
�
���"����	



3��	�������2���������	

��
����
����
����� ������ �������� ��
� �	��
� ��� ��
����
����
����	�
�������
�	����6���
��	��
����������������
�
����
����

����&�
����	��	�
	��������6�

��
��
�������������
��
�	���
�������
	��%7��6�1�����
�����
������
	��
������
��������	�������
�����������������
���	���
�����

�
�
�����6

$� ��
����
&�	�	�
�� ����� %7��6� ��� 	�� �
� ��
�� ��
�� ����
��
����
���������
�
���	����
����
��	�������
��	��
������	�����

���
������
�������
�	��	���������������
��6

��
� ������� �	��
�� 	���
�
�����
�������	�'��-� ��� '��---� 7���
=����
��%7��6�1,��

�=	�	�'�

����505��.2������
�	����6

����$�2��������	

=
�
���������������
�����
��������������	�
�	��	��
�������

	��	����%�

�=	�	�'�

�����5��0�.2�	�����5����.2������
&
�	����,� ��
� ������� �	��
� ���
��� ��������
�
��� �	��&�	�
� ���������

��
���
������	�����������	����
!

5��������������6��	!5��2���$����+7�
3����	�����������	����
,� ��
� ���
���� ��
�����
�������������
	��
����
��	��
�������
6

5��������������������5��2���$���	+7�
3����	�����������	����
,� ��
� ���
���� ��
�����
�������������
	��
����
��	��
������
�6

�
������
����

7���������
��'��-

�������0
�

7��6�1� ⋅� ���
����������
� 	��
�������'��-��7����=����
��	���
	�������	���
�	���
�������
	��������
������
����

7��6��� ⋅� ���
�����&���������� 	��
�����
���
���"��#�
��	���$��	���

7��6��� ⋅� ���
����������
� 	��
�������
������
����	��
�	�	�
���	��
�����



�������0
�

��,����� ⋅� ���&	�����/����2����#��������4��,�� ��"�

*	�
��	�� �	�������

�
$���/�@��

�	�������

�
$���"�@�/

'�	���
���	�������

�
$������75*

2����	����:
� �⁄�;�666�/;� ⋅� 5;������	���/00

2����	����
����
��� ��	�� ��0�666�<00

.������
���� 7�	��
� $���$2'-��
������

@
������
��� $6����$2'-�+��/6��

#�����
	���� *
�	���
	����,�������
	���������	��
�&����
�	���
	����

��	�	�
����� .��	���
�
��	�
�������
	�

4	��
	������ �0�!��

��������������	(���	�°�� %°7�� ⋅� #
��������
���
�	�������
����
��	6������
����
&�
��
�	���
���	��	���%�

�-�����	�����'�

����5000&��.2�

 	��
�������������������	������
���� −�0�…���0 °�� %�1�…�1�5 °7��� ⋅� 3�������0�B��%//0�B7�����������&�
��
�	���
��	8���

+�������� -����	������
���� −�<6661�" °�� %−�0666500 °7� −�<666�00 °�� %−�0666<�0 °7� −�006661�" °�� %−��5666500 °7�

+
�������
	� −�<6661�" °�� %�−�0666500 °7� −�<666�00 °�� %−�0666<�0 °7� −�006661�" °�� %−��5666500 °7�

 	��
�������� '�	��	�� *
�	���
	���� −�00666�00 °�� %−���666<�0 °7�

'�����
	���� −�00666��0 °�� %−���6661�5 °7�

+	�	�
� #�7.����� −�00666��0 °�� %−���6661�5 °7�

��	����
����� � ��0666�00 °�� %�1�5666<�0 °7�

8��*�(������	����������=-2�.2���1<!��000�C�$2'-C7�-�"0&�&�<<�

 	��
����� '�	��	�� *
�	���
	���� - 

'�����
	����  -

)	��
�&����
�	� - &'�� ⋅� 1;�	������	���!� - &'�

+	�	�
�,��
�	���
	���� @����#�7.�����!� - � ⋅� @������	����
�����!� ---

�� 3�������	�����00�����
��
��6� ���?������������	����������	�����	��
�������	�
��	�6

��,����� ⋅� 1��������%@2�D�*	�
��	��2���
��	����������.2�.����
	����	��	���

'�	��	����
�����
 	��
������	�����	��
����

�	�������

�
$���/�@��

�	�������

�
$���"�@�/

'�	���
���	�������

�
$������75*

'
	��	���������� *
�	���
	���� @2��6100/C�61005 @2��61�"�C�61�5�

'
	����������� '�����
	���� #�7.���������E���	������
�

+	�	�
� #�7.������	����� ⋅� ��	����


����
�������� @2��61��� @2��61/�0

'����������A��	8���  &������	8���,�#�7.������	����,�����������@2��61��0��������&�
��
�	���
��	8���

+�����	�8
�� *
�	�

-����	������
������� $���"�@�/C$��5��7�� $������75*C$��5��7��/

*
�	���
�������
	�

� � -��
��
��	�
���

��� $���"�@�/C$��5��7�� $������75*C$��5��7��/

� � *
�	���
����� @2��61�"�

(
	�����9	8
� @2��61�1�

�� '

�	����#�
����
&�
��
�	���
�=�	��	��%��5000&��.2�F��	�
��	����������
����
���
!�$�����)��6
�� $����
	���	���������������
�	���
	�����	���������'�
����
��	������������������
�'�
����
�	�	��	��
6�
�� =
�
�����������
��	��
�����
���	�
��	�6



�������0


��,����� ⋅� ����	!�9���"����� ⋅�  
������������	�
��	�
	��	����	�	��	��
�������	�	�
������

��,������ ⋅� :"��"��)�)��&�����������;9"��+��	!����������"����;9"����+����)�/�"�!��

�� 06�� 06� 06� 06� 06"� �6� � � � "6� �� �0 �0 1" "� ��0 �<0 �<0 1�0 "��

G�� 06� 06�/ 06�� 061 06/� �60 �6/ �6� 160 /6� �0 �/ �� 10 /� �00 �/0 ��0 �/0 /�0

���- −
�6" �6/ 16� " �06� �" �/ 1� /" �0� �"0 �/� �"� /�0

G���- �61� �6� �6/ �6" < �16� �� �/ �" <0 �11 ��� ��0 �/0

���--- −
�6� �6/ < �1 �� �� �� <0 �10 ��0 ��� −

G���--- � 165 "6� �� �0 �0 1" "� ��0 �<0 �"0 −

'
	��∅ �� / �� �1 �� �5 �0 /� 50 �00 ��� ��0 �00

4	�
�
��	�
�

�� �� �0 /0

�� 06�; �6�5; �6�/;

��,����,� ⋅�  ����	�)��&����2��)�!�"�!��

�� 06�� 06� 06� 06� 06"� �6� � � � "6� �� �0 �0 1" "� ��0 �<0 �<0 1�0 "��

=2���C��
�⁄�; �� • • • • • • • • •

�; �� • • • • • • • • • • •

��⁄�; 10 • • • • • • • • • • • • •

�; �0 • • • • • •

�; 50 • • • • • • • •

1; �00 • • • • •

/; ��0 • • • • •

5; �00 • • • •

��,������ ⋅�  ����	�)��&���������)�/�"�!��

���- − �6" �6/ 16� " �06� �" �/ 1� /" �0� �"0 �/� �"� /�0

=2���C��
�⁄�; �� • • •

�; �� • • • • •

��⁄�; 10 • • • • • • •

�; �0 • • • • • •

�; 50 • • • • • • • •

1; �00 • • • • •

/; ��0 • • • • •

5; �00 • • • •

��,����!� ⋅�  ����	�)��&�����������)�/�"�!��

���--- −� �6� �6/ < �1 �� �� �� <0 �10 ��0 ��� −

=2���C��

�;H �0 • • •

�; 50 • • • • • •

1; �00 • • •

/; ��0 • • • •

5; �00 • •

H �;���
������%=2��0��	���'��---�����	�	��	��
�������
�	���
�����

1




�����	�!�22���	��������������,��

��
�����
�
���	����
����
��	��
���
�
���
�	�
�����
����
������&
��������������!

> #��
��� ����� ���
�
�� 	�	����� ��
� ������� ���
����� ��� ��

�	��
�����

>  	��
�������
������������
�	���
	����

>  
�����������#�7.��	8���

> �	��
��1	�	���1��	�����������	�	�
���	��
�����������	�
�������
	����
����
����D�0��	��%����

> 7�����
��	A���������
�
���	����
����
������
��	�����
���
&
�������� �
�����
�� ���������,� ��
� �
	8	�
� �	�
� ��	�
�� ��
�	��
����������
A

�
�

> $�����
����
���
�����
��	�
�����	��	������

> ��
�����
�
���	����
����
���	�
��	���
������
�������
���
���&
�
&�
��
�	���
���	��	��%�

���5000&��.2�6�


�����	�2���$�2��������	�5 ��"���8:�0/5!�$��	�����
���
&
�
�����
����������	��
������	��	�����������
��
����	�
��6

:"��"��)7� 	��
��
������������
�∆���	��
�
�	��
�1	�	���1�!� 	��
�������	,���	��!���������������
�	�
�
�������
	�F��	��&�	�
����������I 	��
��)?'.=I

�	��
� �	� 	��� ��! 	��
� ����� ,���	��!� ����� ����� #�7.� ����,
���������
�	���
�������
	�F��	��&�	�
����������I 	��
��)?'.=I
���I 	��
�?#.2I

�	��
�/	�	���/�!� 	��
�������	,���	��!���������������
�	�
�
�������
	�F�I 	��
�?#.2I


���7�#
��������
�����
�
���	����
����
��������
�	���
�����������
������
	���������	��
�&����
�	�������,�������
�	���
�������
	����
�	�	�
��������������	����
������	�
�	�	��	��
�����
��
��6

�������0
�



�������0
/

��,���<�� ⋅ 3�����,���!�22���	������������∆��2���"��"��)��&��	,���	��!����(�)��&�����������	(��	!�)��&���������
�,����)����=�2���$�2��������	�5 ��"���8:�0/5� ⋅� 3�������	�,��

��
��
����	��
�������
���	�
��	�
	������	�
�����	����
�	����,��6
6���
�	�����	���	�
����	�
�� ⋅�  	��
��������&��	�
��	�
	��	����
�������������
&�
�����
������	A����� ⋅�  	��
������	�
���
�
��	���������	�����	�
�

����$�2��������	�5 ��"���8:�0/5��2���$����+

2����	���
��
�	��
�%�	��
�����	��	���
%���
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061666�6�

061666�60
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06/666�60

�6�666�6/ �61666�6� �6�666�6� − −
"00

061666�6�
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�⁄�;
��
��⁄�;

06��
��
�6�

��0 1/6� �0� �0� ��� ��5 ��� �50 100 − −

�
��
�

��0 1/6� �0� �0� ��� ��5 ��� �50 100 − −

�
��
��

��0 56" ��61 ��61 �06� �/6/ "561 <�6� �1� − −
"00 − %�0/� − %��"� − %��<� %���� %�"0� %100� −

�;
��0 56� �� �� 1<6< ��6< ""6" <�6" �10 − −
"00 − %�0�� − %��"� − %��5� %���� %�"0� %100� −

��⁄�;
��
�;

�0
��0 16� ��6" ��6" �<61 �� 1�6� �161 5�6/ − −

"00 − %/�6"� − %��<� − %�</� %��0� %���� %��0� %�51�

��⁄�;
��
1;

�0
��0 − 56� 56� �<6� ��6/ �06� ��65 ��6� − −

"00 − %1�61� − %5�65� − %��0� %<<6"� %�1"� %�//� %�55�

�;
��
1;

1"
"00 16� �06" �06" ��6/ �"6� �/61 1�65 /�6� "�6� 5�6�

�100 − %1<6�� − %�00� − %��/� − %��<� − %����

�;
��
/;

"�
"00 − /6� /6� �161 �061 ��6� �/6� 106" 1�6" �065

�100 − %�06/� − %/�6<� − %"<6�� − %5�6�� − %<"6��

�;
��
/;

��0
"00 − − − 56" /6� ��6" �/6� �� �56� ��6�

�100 − %�565� − %�565� − %1565� − %�06�� − %/06��

1;
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�<0
"00 − − − �61 − 56" �06� ��6< �"6< �<6<

�100 − %��6<� − %�16"� − %��6�� − %��6<� − %�56��

5; �<0
"00 − − − �61 − 56/ �06� ��65 �"65 �<65

�100 − %��65� − %�16/� − %��� − %��65� − %�56��

/; �<0
�100 − − − "6� 161 <6� �06� ��6/ ��6/ �/6"

�500 %��6"� %��6�� %106�� %156�� − %�16<� − %��6�� − %�"6��

5; �<0
�100 − − − "61 16� <6� �06� ��6/ ��6� �/6/

�500 %��6/� %��� %106�� %156�� − %�16<� − %��� − %�"6��

�A�500 %��6�� %/1� %506/� %<"� − %1<65� − %/�� − %"161�

/; 1�0
�100 − − − �6� − /6� "6� <61 56" ��6�

�500 %�065� %��6�� %�"6<� %��6/� − %�"6�� − %��6�� − %��65�

5; 1�0
�100 − − − �6� − /6� "6� <6� 56/ ��6�

�500 %�06"� %��6�� %�"6<� %��6/� − %�"6�� − %��6�� − %��6"�

�A�500 %��61� %1161� %��65� %/"6�� − %�161� − 1� − %��61�

5; "��
�100 − − − − − − 1 �6� 16" /61

�500 %/� %��61� %��6/� %�565� − %<6/� − %��� − %�161�

�A�500 %��� %�165� %��6�� %�"6/� − %�<6�� − %�1� − %�565�
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"00

/666�5
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%��666�/�
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%��666���
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��⁄�;
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��
�6�

��0 //5 �1"< �1"< �055 ��<� 1"�� ���0 �500 − −

�
��
�

��0 //5 �1"< �1"< �055 ��<� 1"�� ���0 �500 − −

�
��
��

��0 ��/ ��� ��� "�� ��0 ���" ���5 �011 − −
"00 − %���"� − %��1/� − %1""0� %�/�1� %��/�� %�500� −

�;
��0 ��" ��< ��< "�� ��0 ���/ ���< �0�0 − −
"00 − %����� − %��1/� − %1"�/� %�/�1� %��/�� %�500� −

��⁄�;
��
�;

�0
��0 /� �51 �51 1�/ �01 /�1 "5< ���� − −

"00 − %<0<� − %�5"0� − %�51�� %��"�� %��01� %�/��� %1��5�

��⁄�;
��
1;

�0
��0 − ��" ��" �"5 �<" 1�< ��< 50� − −

"00 − %/00� − %��11� − %�55�� %�11�� %����� %�10"� %�"�/�

�;
��
1;

1"
"00 /� ��� ��� �1� �15 ��" /�0 <1" �0/� ��"5

�100 − %"��� − %�1�� − %�5�"� − %�5"0� − %��1"�

�;
��
/;

"�
"00 − <� <� �0< ��� ��/ �51 �<0 //� "�/

�100 − %11�� − %<��� − %��1"� − %��"/� − %�1���

�;
��
/;

��0
"00 − − − ��/ <0 �<5 ��/ �/� 10< 1�1

�100 − %�"�� − %�/�� − %"0"� − %"�/� − %5"��

1;
��
/;

�<0
"00 − − − "5 − ��/ �1< ��0 ��< �55

�100 − %�"�� − %��5� − %1��� − %1/�� − %����

5; �<0
"00 − − − "5 − ��1 �15 ��1 ��5 �5"

�100 − %�"�� − %��/� − %11<� − %1/�� − %��1�

/; �<0
�100 − − − �05 /1 ��" ��� �<" �5� �1�

�500 %��"� %1/�� %�51� %"0�� − %�/�� − %1��� − %��<�

5; �<0
�100 − − − �0" /� ��" ��� �<" �5� �10

�500 %��/� %1/1� %�51� %"0�� − %�/�� − %11<� − %��<�

�A�500 %1��� %<�5� %��/5� %�10/� − %"��� − %5<<� − %�0"<�

/; 1�0
�100 − − − "1 − <1 �01 ��/ ��/ �//

�500 %��/� %���� %101� %15"� − %�1<� − %���� − %�"1�

5; 1�0
�100 − − − "1 − <1 �01 ��� ��� �//

�500 %���� %���� %101� %15"� − %�1<� − %���� − %�"��

�A�500 %��0� %/11� %50<� %<"1� − %1<<� − %/��� − %"1��

5; "��
�100 − − − − − − �5 "� /5 <�

�500 %5"� %�50� %��/� %�"�� − %��<� − %�"1� − %�0<�

�A�500 %�"1� %��<� %1��� %�1�� − %�"5� − %�15� − %1�"�
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"00

061666�60
065666�61
%�6/666�61�

− − 06/666�60 �6�666�6/

061�666��60
%061�666��6��

�100

06�666�6�
�60666�60
%�60666�60�

− −

�500
06/666�60

�6�666�6/
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�;
1;

"�
"00 �"61 ��� − − �0/ ��� �"61 100 −

�100 − %100� − %100� − − %100� − −

/; "�
"00 ��6� /�6� − − 1�6� �0� ��6� �5� �5�

�100 − %�0�� − %�5�� − − %���� %100� −

�;
1;

��0
"00 156� �1/ − − </65 �1� 156� 100 −

�100 − %100� − %100� − − %100� − −

/; ��0
"00 �561 �56� − − �561 <56� �561 �"5 �"5

�100 − %�<5� − %�"5� − − %��5� %100� −

1; �<0
"00 �"6� ��� − − 5�6< ��� �"6� 100 −

�100 − %100� − %100� − − %100� − −

/; �<0
"00 ��6< ��65 − − ��6< <�65 ��6< �"1 �"�

�100 − %�<�� − %�"�� − − %���� %100� −

5; �<0
"00 16/ �06� − − ��61 ��65 16/ /" �1�

�100 − %��1� − %�1�� − − %5�6/� %�0"� %�/��

/; �<0
�100 156� ��5 /56� �/5 − − 156� �/5 100

�500 − %100� − %100� − %100� %100� − −

5; �<0

�100 �5 1<6� ��65 /165 − − �5 �1� �<<

�500 − %��/� − %�<5� − %�/�� %�"1� %100� −

�A�500 − %100� − %100� − %100� %�15� %100� −

/; 1�0
�100 1�6/ ��� /�6/ �/� − − 1�6" �/� 100

�500 − %100� − %100� − %100� %100� − −

5; 1�0

�100 ��65 1" ��6/ /�6/ − − ��6� �0< �/�

�500 − %��1� − %�</� − %��<� %�"�� %100� −

�A�500 − %100� − %100� − %100� %�11� %100� −

5; "��

�100 ��61 1�6/ �<6� �56� − − ��61 ��/ �<�

�500 − %��0� − %�<�� − %��1� %�/"� %100� −

�A�500 − %100� − %100� − %100� %��1� %100� −
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��66611
%�06661��
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�;
1;

"�
"00 5�� ��1" − − ���" �/�1 5�� �500 −

�100 − %�500� − %�500� − − %�500� − −

/; "�
"00 ��� <00 − − /�� �1"< ��� �/�< ���<

�100 − %1�"<� − %���1� − − %��01� %�500� −

�;
1;

��0
"00 /<" ���" − − �10� ���� /<" �500 −

�100 − %�500� − %�500� − − %�500� − −

/; ��0
"00 �/" 51� − − ��" �1�� �/" ��5� �15�

�100 − %1���� − %�15�� − − %��/�� %�500� −

1; �<0
"00 ��< �<�" − − ��1� ��/1 ��< �500 −

�100 − %�500� − %�500� − − %�500� − −

/; �<0
"00 �0� "50 − − 1<� ��/0 �0� ���� �105

�100 − %1�15� − %�105� − − %�055� %�500� −

5; �<0
"00 // �<� − − �"< ��< // <"� ��0�

�100 − %�/��� − %��0�� − − %��<"� %�00�� %��/��

/; �<0
�100 "00 �5�/ <5< �1�/ − − "00 ���/ �500

�500 − %�500� − %�500� − %�500� %�500� − −

5; �<0

�100 �/� "�� �"1 <�< − − �/� �0"� 1���

�500 − %�1��� − %1���� − %���1� %����� %�500� −

�A�500 − %�500� − %�500� − %�500� %�01/� %�500� −

/; 1�0
�100 /�" �"5� <0" ��1< − − /�< ��1< �500

�500 − %�500� − %�500� − %�500� %�500� − −

5; 1�0

�100 ��< /5� �1� <0" − − ��� ��50 �51�

�500 − %��<�� − %1�<�� − %��0�� %�1<1� %�500� −

�A�500 − %�500� − %�500� − %�500� %1<55� %�500� −

5; "��

�100 �/� /�" �"5 511 − − �/� �<"� 1��1

�500 − %����� − %1��1� − %����� %�1��� %�500� −

�A�500 − %�500� − %�500� − %�500� %151�� %�500� −
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��

�⁄�;
��
��⁄�;

06��
��
�6�

��0 �0� �50 100 − �1"< ���0 �500 −

�
��
�

��0 �0� �50 100 − �1/1 ���0 �500 −

�
��
��

��0 ��61 <�6� �0� �1� ��� ���� �<1� 1<"�

"00 %�0/� %�1�� %100� − %���"� %����� %�500� −

�;
��0 ��6/ <�6� �0� �1� ��� ���1 �<1� 1<�<

"00 %�0�� %�11� %100� − %����� %���5� %�500� −

��⁄�;
��
�;

�0
��0 ��61 �16� ��� �01 �50 "5/ �"�1 �<�5

"00 %/�6�� %�1/� %�50� %100� %<0/� %���"� %10/0� −

��⁄�;
��
1;

�0
��0 "6< ��6" 506� ��/ ��1 ��" ��/� �<"�

"00 %1�� %<"� %�5�� %�<"� %�<1� %�/5�� %�/5�� −

�;
��
1;

1"
"00 �06/ 1�6" <16� ��5 ��� /�< ��/1 ��<�

�100 %1<� %���� %��/� %�11� %"�0� %�/�5� %����� −

�;
��
/;

"�
"00 /6� �/61 �56" <<6� <0 �5� 5�� �1�5

�100 %�061� %"�� %���� %��/� %11�� %�0�<� %�<�"� −

�;
��
/;

��0
"00 − �/6� �/6� /�6� − ��� ��� 55<

�100 %�56"� %1�6"� %51� %��1� %�"�� %/��� %���5� %�<1��

1;
/;

�<0
"00 − �06� �� �<6� − �15 ��� �/"

�100 %��65� %�"65� %��6�� %5�� %�"�� %10�� %""�� %�����

5; �<0
"00 − �060 ��6< �56< − �1� ��� �/1

�100 %��6/� %�"6"� %��6�� %5�� %�/5� %10�� %""�� %�����

/; �<0
�100 − ��6/ �0 �06/ − �<" 1�� "��

�500 %��6/� %�/6�� %/<� %��0� %��/� %���� %�000� −

5; �<0

�100 − ��6� �<6< �061 − �<� 1�� "��

�500 %��6�� %�/6�� %/<� %��0� %��1� %���� %�000� −
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Application 
These valve components serve to reduce noise emission. They
are designed for installation in globe and angle valves used to
control vapors or gases.

The noise emission of control valves controlling gases or vapors
as well as the connected pipeline is determined by the free jet
leaving the restriction and by the downstream turbulent mixing
zone. A particularly effective and low-cost solution to reduce
noise is achieved by using flow dividers which shorten the free
jet of gas or vapor and accelerate the exchange of energy in
the mixing zone. 

Special features
• Effective, reliable and cost-effective components for noise

reduction
• Noticeable deviation from the characteristic only in the travel

range beyond 80%
• The valve’s Kvs value is reduced to the  KvsI and KvsIII values

specified in the Data Sheets
• Installation in Types 3241, 3251 and 3254 Globe Valves,

Type 3256 Angle Valves as well as globe valves as part of
self-operated regulators

• In Series 280 Steam-converting Valves, the St III Flow Divider
is also used to split up and vaporize cooling water (see
Information Sheet T 8250 EN).

Versions
St I Flow Divider (Figs. 1 and 4) made of perforated sheet steel
with perforation diameters of 2.5 mm; suitable for gases and
vapors. 
St III Flow Divider (Fig. 2) made of stainless wire mesh; suitable
for gases and vapors containing small-sized suspended matter.
It additionally has an internal and external perforated sheet
steel (Fig. 3) and is designed for Series 250 and 280 Valves.

Edition January 2004 

Data Sheet T 8081 EN

Associated Information Sheet T 8000 EN

Fig. 1 ⋅ St I Flow Divider, installed in Type 3241 Valve

 3 Plug
13 Flow divider

 1 Valve body
 2 Seat

Flow Dividers for Control Valves 

St I ⋅ St III

13

3

2

1

Fig. 2 ⋅ St III Flow Divider, installed in Type 3241 Valve

Fig. 3 ⋅ St III Flow Divider, installed in Type 3254 Valve



Principle of operation (Fig. 4)
After having passed the cross-sectional area of the restriction
located between the valve seat (2) and the plug (3), the process
medium reaches its maximum velocity. Before a noisy turbulent
mixing zone can be created, the medium hits the inner wall of
the flow divider (13) which splits up the jet into numerous
smaller jets, thus ensuring low-noise energy transfer to the
surrounding medium.

Calculation of noise emission

Gases and vapors 
The noise emitted by gases in single- and multi-stage control
valves is determined according to DIN EN 60 534, Part 8-3.
This calculation method, however, does not apply to control
valves containing noise-reducing elements, such as St I and St III
Flow Dividers. In this case, calculation is performed according
to VDMA 24 422, Edition 89.
The calculation is based on the jet power reached during
expansion. An acoustical conversion ratio ηG is used to deter-
mine the noise emission. Diagram 1 illustrates the difference
between the conversion ratios depending on the differential
pressure ratio. This difference immediately shows the level
difference of the internal sound power. The difference between
the sound pressure levels to be expected at one meter distance
from the pipe is also sufficiently accurate. 
Assuming a differential pressure ratio of x = 0.5, the difference in
sound pressure level amounts to −10 dB between a valve without
a flow divider and a valve with a St I Flow Divider and  −20 dB
with a St III Flow Divider.

Specifications subject to change without notice.

T 8081 EN

SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone +49 69 4009-0 ⋅ Fax +49 69 4009-1507
Internet: http://www.samson.de

Fig. 4 ⋅ Type 3251 Valve with St I Flow Divider
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Series 3381

Types 3381-1.x, 3381-2, 3381-3-x Silencers

Application:

Noise attenuation, velocity reduction at the valve outlet, for gases and vapor.

Nominal sizes DN 50 to DN 500  -  Nominal pressures PN 10 to PN 160

Principle of operation

The Type 3381 Silencer provides noise attenuation
by acting as a fixed restriction. The silencer increa-
ses the pressure of the flow medium at the valve
outlet and decreases the pressure downstream of
the silencer to the required downstream pressure
p2. Consequently, the silencer reduces the sound
pressure level. And in applications using compres-
sible media, it additionally lowers the flow velocity
at the valve outlet.
A silencer consists of either one or two individual
perforated attenuation plates (Type 3381-1.x or
3381-2) or one body equipped with two, three,
four or five perforated attenuation plates (Type
3381-3-x). Fig. 1: Type 3381-3-3

Each perforated attenuation plate usually reduces the pressure by 5 to 7 bar depending on the par-
ticular operating temperature. This means that a five-stage silencer (Type 3381-3-5) normally pro-
vides a maximum pressure drop of 35 bar.
Versions allowing for higher pressure differences are available on request.
The Type 3381 Silencers can be combined with a Series 240 or 250 Valve.

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG � MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 1



Type 3381-1.x

The Type 3381-1.x Silencer consists of one flangeless perforated attenuation plate, which is instal-
led into the pipeline downstream of the valve and mounted between flanges. The Type 3381-1.x Si-
lencer may either be installed between the valve outlet and the diffuser duct inlet (Type 3381-1.1) or
between the diffuser duct outlet and the pipeline inlet (Type 3381-1.2). Depending on the silencer
type, the nominal size of the silencer is therefore either equal to the nominal size of the valve (Type
3381-1.1) or to that of the diffuser duct outlet (Type 3381-1.2).

Depending on the required Kv value of the perforated attenuation plate, either Type 3381-1.1 or
Type 3381-1.2 is suitable.

Fig. 2:  Type 3381-1.1

Fig. 3:  Type 3381-1.2

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 2



Type 3381-2

The Type 3381-2 Silencer, which always consists of two perforated attenuation plates, combines
the installation characteristics of the Type 3381-1.1 Silencer (installation upstream of the diffuser
duct) and of the Type 3381-1.2 Silencer (installation downstream of the diffuser duct). The Type
3381-2 Silencer is only suitable for certain overall Kv values. As the attenuation plates are mounted
between flanges in the pipeline, the need for a separate body is eliminated.

For both Types 3381-1.x and 3381-2 the diffuser duct is not included in the delivery.

Fig. 4:  Type 3381-2

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 3



Type 3381-3-x

The Type 3381-3-x Silencer system consists of a body equipped with two up to five individual perfo-
rated attenuation plates. The x sign of the type number indicates the number of attenuation plates
integrated in the body.

Unlike the Types 3381-1.x and 3381-2, the Type 3381-3-x does not require a diffuser duct becau-
se of the divergent shape of its body. The silencer system is delivered ready for installation, i.e. the
necessary bolts are included in the delivery.

Fig. 5:  Sectional drawing of Type 3381-3-5

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 4



Table 1:  Technical data of Type 3381 Silencer

Type 3381-1.x, 3381-2, 3381-3-x Silencers
Nominal size 1) 50...500

Material 2)
Forged steel
P 250 GH,

1.0460

Stainless forged steel
1.4571

End connection Flange (all DIN versions)
Nominal pressure 3) 10, 16, 25, 40, 63, 100, 160
Temperature range 4) -50... 400°C

1) For information on nominal sizes available and possible combinations refer to Table 2.
Larger nominal sizes are available on request.

2) Further materials are available on request.
3) Different inlet and outlet pressure ratings for Type 3381-3-x are available on request.
4) Further temperature ranges for Types 3381-1.x and 3381-2 are available on request.

Table 2: Nominal size combinations available

Nominal size of
the valve (DN)

Nominal size of the outlet pipe
50 80 100 150 200 250 300 400 500

50 • • • • • (•) (•) (•) (•)

80 • • • • • (•) (•) (•)

100 • • • • • • (•)

150 • • • • • •

200 • • • • •

250 • • • •

300 • • •

400 • •

(•): Special version.

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 5



Selection and sizing of the silencer and the upstream control valve:

In order to provide optimum noise attenuation, the silencer must always be sized in conjunction with
the upstream control valve.

1. Calculation of the appropriate Kv value acc. to DIN EN 60534.

2. Selection of the nominal sizes (acc. to Table 2).

3. Selection of the materials, pressure and temperature  acc. to Table 1
and the associated pressure-temperature diagram (refer to T 8000-2 EN).

The nominal size and the number of the attenuation plates are selected according to the operating
data.

Dimensions:

The dimensions of Type 3381-3-x depend on the number of attenuation plates installed and the no-
minal pressure ratings selected. Further pieces of information are  available on request.

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 6



Please submit the following details on ordering:

Operating pressure: in bar(a), bar(g), psi(a), psi(g)
for min., standard and max. flow rates

Flow rate: in kg/h
m³/h in standard or operating status
for min., standard and max. flow rates

Flow medium: density in kg/m³ and temperature in °C

Pipe diameter: in DN
upstream and downstream of the silencer

PN... acc. to DIN, ANSI or JIS

Material: acc. to Table 1

Other details: All further details required to size the control valve.

Preliminary Data Sheet TV-SK 9686 EN
Type 3381 Silencer

SAMSON AG • MESS- UND REGELTECHNIK V42/Nfl/V44/Tny/V75/Fis/17.12.2002 7





















Application
Linear actuators for attachment to final control elements, espe-
cially suitable for attachment to Series 240, 250, 280 and Type
3510 Micro-flow Valve as well as to butterfly valves. 

Effective diaphragm areas from 60 to 2800 cm2

Rated travel from 7.5 to 120 mm

The Type 3271 Pneumatic Actuators are diaphragm actuators
equipped with a rolling diaphragm and internal springs.
Special features include:

• Low overall height, 

• Powerful thrusts, high speeds of response,

• Low friction.

Various bench ranges can be adjusted by varying the number
(3 to 24) and compression of the installed springs.

No special tools required to modify the bench range and
reverse the actuator action (also for tandem actuators and
version with handwheel).

Designed for supply pressures up to 6 bar and for continuous
service at temperatures from −35 to +120 °C.

Versions

Type 3271 ⋅ Pneumatic Actuator (Fig. 3), eff. diaphragm areas
80, 240, 350, 700, 1400 and 2800 cm2. Diaphragm cases made
of plastic coated steel, for diaphragm area 2800 cm2 of GGG-40
(Fig. 5).

Type 3271-5 . Pneumatic Actuator (Fig. 2), eff. diaphragm
area 120 cm2. Diaphragm cases made of die-cast aluminum.

Type 3271-52 . Pneumatic Actuator (Fig. 1), effective di-
aphragm area 60 cm2 especially designed for Type 3510
Micro-flow Control Valve (see T 8091 EN). 

Type 3271 ⋅ Stainless Steel Pneumatic Actuator (Fig. 3), ex-
terior parts made of stainless steel. Effective diaphragm areas
80, 240, 350 and 700 cm2.

Type 3271 ⋅ Pneumatic Actuator with handwheel. Top-
mounted handwheel for actuators with effective diaphragm
areas 240 to 700 cm2 (Fig. 4). Side-mounted handwheel for
actuators with effective diaphragm areas 1400 or 2800 cm2

(Figs. 11, 19, 20).

Type 3271 ⋅ Pneumatic Tandem Actuator (Fig. 8), effective
diaphragm area 2 x 2800 cm2.

Type 3271 ⋅ Pneumatic Actuator with mechanical travel stop
(Fig. 10) ⋅ Mechanically adjustable minimum or maximum travel for
actuators with eff. diaphragm areas 240, 350, 700 or 1400 cm2.

Type 3271 ⋅ Pneumatic Actuator in Fire-Lock version (Fig.
13) ⋅ Fail-safe action in case of fire, effective diaphragm areas
240, 350 and 700 cm2.
Versions for other control media (e.g. water, oil or oxygen) are
available. Details on request.

Edition July 2001

Data Sheet T 8310 EN

Associated Information Sheet T 8300 EN

Pneumatic Actuator

Type 3271

Fig. 3 ⋅ Type 3271 and
Type 3244 Three-way Valve

Fig. 2  ⋅ Type 3271-5 and
Type 241 Globe Valve

Fig. 4 ⋅ Type 3271 with 
handwheel and
Type 241 Globe Valve

Fig. 1 ⋅ Type 3271-52 and
Type 3510-1 Micro-flow Valve

Fig. 5 ⋅ Type 3271 (2800 cm2)
and Type 256 Angle Valve



Principle of operation

The signal pressure pst exerts a force F = pst . A on the di-
aphragm area A (2). This force is balanced by the springs (4)
installed in the actuator. The number of springs and their
compression determine the bench range with consideration to
the rated travel. The rated travel H is proportional to the signal
pressure pst. The operating direction of the actuator stem (7)
depends on how the springs are arranged and where the signal
pressure is connected.

The stem connector (8) connects the actuator stem (7) with the
plug stem (V6) of the control valve or the reversing gear of
another final control element. After the actuator has been pro-
perly attached to the final control element, additional compres-
sion (see Table 2) can be adjusted using the coupling nut (V 6.1).

Fig. 9 schematically illustrates the sectional view of an actuator
with a top-mounted handwheel, suitable for actuators with
effective diaphragm areas of 240 to 700 cm2. In standard
operation, the actuator stems (7 and 12) are not coupled with
the threaded spindle (10). The valve can be manually adjusted
after the lock nut (11) has been loosened.

Fig. 11 shows the operating principle of the side-mounted
handwheel for actuators with effective diaphragm areas from
1400 and 2800 cm2 and a maximum travel of 60 mm. The
handwheel (23) is fixed to the worm-geared shaft (20) and
fastened by a notch. The actuator stem is adjusted via the
worm-geared wheel (21) and the threaded bushing (22).

For valves with 120 mm travel and actuators with effective area
of 2800 cm2, a side-mounted handwheel (Fig. 20) is available.
The mechanically adjustable travel stop (Fig. 10) is suitable for
actuators with effective diaphragm areas 240 to 1400 cm2.
Using this stop, the actuator travel can be limited by up to 50 %
in both directions (actuator stem "extends" or "retracts") and
permanently adjusted.

The tandem actuator (Fig. 8) contains two coupled diaphragms
which produce a force twice as powerful as the force of the
single-acting actuator (Fig. 6).

Fire-Lock version (Fig. 13): In the case of fire, the valve assumes
its fail-safe position and is kept there by expansion cartridges
installed in the actuator.

The actuators are available with the following fail-safe positions:

Actuator stem "extends": Whenever the pressure acting on the
diaphragm is reduced or the air supply fails, the spring force
"extends" the actuator stem to its lower end position (shown on
the right in the following sectional drawings).
Actuator stem "retracts": Whenever the pressure acting on the
diaphragm is reduced or the air supply fails, the spring force
"retracts" the actuator stem (shown on the left in the following
sectional drawings).

T 8310 EN2

Legend to Figs. 6 to 11

 1 Signal pressure connection
 2 Diaphragm
 3 Vent
 4 Actuator springs
 5 Diaphragm cases
 6 Annular nut
 7 Actuator stem
 8 Stem connector (coupling)

with travel indicator scale
10 Handwheel with threaded

spindle
11 Lock nut
12 Actuator stem for manual

adjustment

14 Cap
15 Nut
16 Spindle
17 Thrust bearing
18 Lock nut
20 Worm-geared shaft
21 Worm-geared wheel
22 Threaded bushing
23 Handwheel
V6 Plug stem of the valve
V6.1 Coupling and 

lock nut

Signal pressureSignal pressure

Fig. 6 ⋅ Sectional drawing of the Type 3271 Pneumatic Actuator
(right half of diaphragm with additional springs)

Fig. 7 ⋅ Sectional drawing of the Type 3271-5 Pneumatic Actuator
(right half of diaphragm with additional springs)

2

3

3 1

1 3

4 2

5
1

5
3
6

8 7
V6.1

V6

Fig. 8 ⋅ Sectional drawing of the tandem actuator



Throttling or flow-switching service

The Type 3271 Pneumatic Actuators are designed for a supply
pressure of maximum 6 bar.

In flow-switching (ON/OFF) service, the fast stroking speed
causes an increase in pressure which depends on the supply
pressure applied. If the pressure increase is too high, the
actuator version with the fail-safe position "actuator stem re-
tracts" may be damaged due to the additional load. 
In flow-switching service, the permissible supply pressure may
not exceed the upper bench range value by more than 3 bar. 

Example  

Bench range Fail-safe position Max. supply pressure

0.2 ... 1.0 bar
Actuator stem

 retracts

4 bar

0.4 ... 2.0 bar 5 bar

0.6 ... 3.0 bar 6 bar

Actuators used for throttling service are suitable for a supply
pressure of up to 6 bar irrespective of the fail-safe position and
the bench range.

Actuators with a reduced supply pressure are marked with a
special label.  

Signal
pressure

Fig. 11 ⋅ Manual override with a side-mounted handwheel for
  max. 60 mm travel, up to 80 kN

T 8310 EN3
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6
3

5

2
1
7
8

1

2

4
5
3

6
V6.1

V6

Fig. 9 ⋅ Actuator with effective diaphragm areas 240 to
700 cm2 and top-mounted handwheel

23

20
21
22

V6.1

V6

Fig. 10 ⋅ Type 3271 Pneumatic Actuator with adjustable
  travel stop

100%

0%

H4
100%

0%

Fig. 12 ⋅ Spring compression and travel

additional possible possible
spring compression over-travel

(refer to Table 2)

Fig. 13 ⋅ Fire-Lock version, in fail-safe position (right)
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1

2

4
5
3

6
V6.1

V6

18
16

17
3

5

2
1
7
8

15

Signal
pressure
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Table 2a ⋅ Bench ranges for pneumatic actuators up to 240 cm2 ⋅ All pressures in bar (gauge)

Values specified in the shadowed fields correspond to the standard bench range, i.e. at rated travel. Maximum travel can be used
when the supply pressure is increased.
When pre-tensioned springs are used, the signal pressure ranges are applicable for both the rated and the reduced travel. Actuator
springs of actuators employing fail-safe position Actuator stem "retracts" cannot be pre-tensioned. 
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kN

] Nominal thrust at rated travel [kN]
and supply pressure of

1.4 bar 2 bar 3 bar 4 bar 5 bar 6 bar

60 7.5 0.09 0.1 10.5

0.2...1.0 0 − 2 0.12 0.6 0.24 0.6 1.2 1.8 2.4 3

0.4...2.0 0 − 4 0.24 1.2 − 0.6 1.2 1.8 2.4

1.4...2.3 3) 0 − 4 0.84 1.38 − 1.02 1.62 2.22

2.1...3.3 3) 0 − 8 1.26 1.98 − 0.42 1.02 1.62

80 15 0.12 0.13 16

0.2...1.0

12.5

0.3...1.1 3 0.16 0.8 0.32 0.8 1.6 2.4 3.2 4

0.4...2.0 0.6...2.2 6 0.32 1.6 � 0.8 1.6 2.4 3.2

0.6...3.0 0.9...3.3 12 0.48 2.4 � 0.8 1.6 2.4

120 15 0.2 0.10

16
0.2...1.0

12.5
0.3...1.1 3 0.24 1.2 � 1.2 2.4 3.6 4.8 6

0.4...2.0 0.6...2.2 6 0.48 2.4 � 1.2 2.4 3.6 4.8

15
1.4...2.33)

0
1.4...2.3 6 1.68 2.76 � 0.84 2.04 3.24 4.44

2.1...3.33) 2.1...3.3 12 2.52 3.96 � 0.84 2.04 3.24

240 15 0.36 0.38 17

0.2...1.0

12.5

0.3...1.1 3 0.48 2.4 0.96 2.4 4.8 7.2 9.6 12

0.4...2.0 0.6...2.2 6 0.96 4.8 � 2.4 4.8 7.2 9.6

0.6...3.0 0.9...3.3 12 1.44 7.2 � 2.4 4.8 7.2

1) Based on the lower bench range value, taking zero travel (to unseat the plug) into consideration.
2) Zero travel as in Table 3a depending on fail-safe position.
3) Pre-tensioned springs 

Table 1 ⋅ Technical data

Actuator version Standard version
350 to 1400 cm2 Stainless steel version

Type 3271-52
60 cm2

Type 3271-5
120 cm2 2800 cm2

Max. supply pressure 6 bar1) 6 bar1)

Permissible temperatu-
res  
in continuous operation

Standard material NBR: −35 to +90 °C

−35 to +80 °C −35 to +90 °CSpecial material EPDM (for air free of oil and
grease) −35 to +120 °C

Fire-Lock version: up to 80 °C

Materials (WN = Material Number according to DIN)

Rolling diaphragm
NBR (nitrile rubber) with fabric insert

NBR NBR with fabric insert
EPDM with fabric insert

Actuator stem WN 1.4305 WN 1.4305/1.4571 WN 1.4305 WN 1.4571

Sealing of the
actuator stem

NBR (nitrile rubber)
NBR

EPDM

Diaphragm cases
Sheet steel,

plastic coated
Stainless steel
WN 1.4301

Aluminum,
powder-varnish coated

Die-cast aluminum,
plastic coated

GGG-40

1) Limitations for flow-switching service, refer to page 3 for further details. 



Table 2b ⋅ Bench ranges for pneumatic actuators from 350 cm2 onward ⋅ All pressures in bar (gauge)

Values specified in the shadowed fields correspond to the standard bench range, i.e. at rated travel. Maximum travel can be used
when the supply pressure is increased.
When pre-tensioned springs are used, the signal pressure ranges are applicable for both the rated and the reduced travel. Actuator
springs of actuators employing fail-safe position Actuator stem "retracts" cannot be pre-tensioned. 
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kN

] Nominal thrust at rated travel [kN]
and supply pressure of

1.4 bar 2 bar 3 bar 4 bar 5 bar 6 bar

350 15 0.53 0.6

22

0.2...1.0

25

0.4...1.2 3 0.7 3.5 1.4 3.5 7 10.5 14 17.5

0.4...2.0 0.8...2.4 6 1.4 7 � 0 3.5 7 10.5 14

0.6...3.0 1.2...3.6 12 2.1 10.5 � 0 3.5 7 10.5

15
1.4...2.33)

0
1.4...2.3 6 4.9 8.05 � 2.45 5.95 9.45 13

2.1...3.33) 2.1...3.3 12 7.35 11.6 � 2.45 5.95 9.45

700 30 2.1 2.4

38

0.2...1.0

25

0.4...1.2 3 1.4 7 2.8 7 14 21 28 35

0.4...2.0 0.8...2.4 6 2.8 14 � 7 14 21 28

0.6...3.0 1.2...3.6 12 4.2 21 � 7 14 21

30

1.4...2.33)

0

1.4...2.3 8 9.8 16.1 � 4.9 11.9 18.9 25.9

2.1...3.33) 2.1...3.3 12 14.7 23.1 � 4.9 11.9 18.9

2.35...3.83) 2.35...3.8 15 16.5 26.6 � 1.4 8.4 15.4

2.6...4.33) 2.6...4.3 18 18.2 30.1 � 4.9 11.9

1400 60 8.3 5.7 80

0.2...1.0

25

0.4...1.2 6 2.8 14 5.6 14 28 42 56 70

0.4...2.0 0.8...2.4 12 5.6 28 � 14 28 42 56

0.5...2.5 1.0...3.0 18 7 35 � 7 21 35 49

1.1...2.4 1.4...2.7 18 15.4 33.6 � 8.4 22.4 36.4 50.4

1.3...2.8 1.7...3.2 24 18.2 39.2 � 2.8 16.8 30.8 44.8

2800
5) 6) 120 33 16.5 160

0.2...1.0

25

0.4...1.2 3 5.6 28 11.2 28 56 84 112 140

0.4...2.0 0.8...2.4 6 11.2 56 � 28 56 84 112

0.5...2.5 1.0...3.0 9 14 70 � 14 42 70 98

0.6...3.0 1.2...3.6 12 16.8 84 � 28 56 84

0.9...1.6

254)
1.1...1.8 6 25.2 44.8 � 11.2 39.2 67.2 95.2 123

1.0...2.1 1.25...2.35 9 28 58.8 � 25.2 53.2 81.2 109

1.1...2.6 1.5...3.0 12 30.8 72.8 � 11.2 39.2 67.2 95.2

1.1...2.3

25

1.4...2.6 6 30.8 64.4 � 19.6 47.6 75.6 104

1.2...2.8 1.6...3.2 9 33.6 78.4 � 5.6 33.6 61.6 89.6

1.3...3.3 1.8...3.8 12 36.4 92.4 � 19.6 47.6 75.6

1) Based on the lower bench range value, taking zero travel (to unseat the plug) into consideration.
2) Zero travel as in Table 3a depending on fail-safe position.
3) Pre-tensioned springs. 
4) At half of the rated travel, maximum spring compression is 50 %.
5) Tandem actuator 2 x 2800 cm2 

For version: Actuator stem "extends", the lower bench range value is maximum 2.5 bar. For version: Actuator stem "retracts", the maximum
supply pressure is 2.5 bar above the upper bench range value, however, maximum 6 bar.
The bench ranges correspond with those of the single-acting version with an effective diaphragm area of 2800 cm2.

6) The positioning force must be limited to 80 kN with actuators featuring a side-mounted handwheel for a maximum travel of 80 mm.
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Fig.19 ⋅ Version for 1400 and 2800 cm2 and 
 a max. of 60 mm of travel with side-mounted handwheel

ØD1

H2
H1

H

H4
H6

ØD2
Ød

ØD

a

a

Fig. 18 ⋅ Type 3271 from 240 to 700 cm2 with 
 top-mounted handwheel

a 
Signal pressure 
connection or vent

a

a

H

H6
H4

ØD

ØD2

Ød

H7

Fig. 14 ⋅ Type 3271, 350 up to 1400 cm2 
 Actuators from 700 cm2 onward with lifting ring (H7)

500

H11

H10

Fig. 20 ⋅ Version for 1400 and 2800 cm2, 
 Travel >60 to 120 mm with side-mounted handwheel

H

H3

H9

242

H5

350

500

a

a

H

H8

H6
H4

ØD

ØD2

Ød

Fig. 16 ⋅ Version with mechanical travel stop

ØD
Ød
ØD2

a
H6

H4

H

a
a

H7

a

Fig. 17 ⋅ Tandem actuator

ØD

a

a

d
H6

H4

H

Ø20
(M20x1.5)

M14x1

D2

M
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l 7
.5

15.1

15.2

Fig. 15 ⋅ Type 3271-5
15.1 Mating dimensions for attachment to Series 240
15.2 Mating dimensions for attachment to a Type 3510
         Micro-flow Valve



Please indicate the following data when ordering:

Actuator Type 3271/3271-5/3271-52

With handwheel

With mechanical travel stop

Stainless steel actuator
Fire-Lock version (240 to 700 cm2)

Tandem actuator

Effective diaphragm area ... cm2

Travel ... mm

Bench range ... bar

Operating direction Actuator stem "extends"/"retracts"

Signal pressure connection G ... /NPT...

Rolling diaphragm NBR/EPDM

Specifications subject to change without notice.

Table 3 ⋅ Dimensions and weights
Table 3a ⋅ Versions with and without top-mounted handwheel

Actuator cm2 60 1) 2) 80 1) 1203) 240 350 700 1400 2800 2 x 2800

Height

H 63 62 69 62 82 134 197 520 1020

H1 � � � 300 320 430 � � �

H2max � � 208 345 365 515 � � �

H4rated
 5) 51 75 75 75 75 90 165 315

H4max 
5) 52.5 78 78 78 78 95 169 325

H4max 
6) 52.5 78 78 78 85 104 185 355

H6 23.8 34 34 34 34 34 54 85

H7 � � � � � 62 90 110

H8 � � � 75 85 115 180 � �

Diameter
∅ D 120 150 168 240 280 390 530 770

∅ D1 � � 80 180 250 � � �

∅ D2 10 10 16 22 40

∅ d
(thread)

20
(M20 x 1.5)

30
(M 30 x 1.5)

60
(M 60 x

1.5)

100
(M 100 x 2)

a 
(optionally)

G 1⁄4 G 1⁄4 G 1⁄8 G 1⁄4 G 3⁄8 G 3⁄4 G 1

NPT 1⁄4 NPT 1⁄4 NPT 1⁄8 NPT 1⁄4 NPT 3⁄8 NPT 3⁄4 NPT 1

Weight with/wo.
handwheel

Without 1.3 2 2 5 8 22 70 450 950

With � � 4 9 13 27 4)

1) Without handwheel 2) Only for Type 3510 Micro-flow Valve
3) Version for max. permissible positioning force of 40 kN 4) Only with side-mounted handwheel, see Tables 3b and 3c
5) Actuator stem "extends" 6) Actuator stem "retracts"

Table 3b ⋅ Side-mounted handwheel for actuators with effective areas 1400 and 2800 cm2 ⋅ Rated travel ≤ 60 mm

Control valve DN 50 ... 100 125 ... 150 200 ... 250 300 ... 400

Seat bore ≤100 ≤150 ≤200 ≤200

Travel 30 60 60 60

Actuator cm2 1400 2800 1400 2800 1400 2800 1400 2800

H3 930 1200 1030 1200 1030 1200 1140 1225

H5 295 480 395 480 395 480 480 480

H9 395 480 395 480 395 480 395 �

Weight incl. actuator appr. kg 150 405 155 575 155 575 175 575

Table 3c ⋅ Side-mounted handwheel for actuators ⋅ Rated travel up to 120 mm

Actuator cm2 2800 2 x 2800

H10 1105 1105

H11 220 220

Additional weight appr. kg 250 250

T 8310 EN7
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Maxifluss Rotary Plug Valves

VETEC Types 72.3/R and 72.4/R

Application
Double-eccentric control valve for process engineering and
industrial applications
Nominal sizes DN 25 to 400 ⋅ 1” to 16”
Nominal pressures PN 10 to 40 ⋅ ANSI Class 150 and 300
Temperatures −100 to 400 °C ⋅ −148 to 752 °F

Type 72.3 and Type 72.4 Maxifluss Rotary Plug Valves with
• Single-acting VETEC Type R Diaphragm Actuator
Valve body made of
• Cast steel or
• Stainless cast steel
Seat versions
• Metal sealing or soft sealing
The control valves can be equipped with various accessories
such as positioners, solenoid valves, and other devices con-
forming to VDI/VDE 3845.

Versions
Standard version
Rotary plug valves with single-acting Type R Rotary Actuator for
temperatures from −100 to 400 °C  (−148 to 752 °F)
– Type 72.3/R ⋅ DN 25 to DN 400 in flanged design, face-to-

face dimensions according to DIN 3202 F1/EN 558 Series 1
– Type 72.3/R ⋅ 1” to 16” in flanged design,

face-to-face dimensions according to ANSI B16.10/
EN 558-2 Series 37 and 38

– Type 72.4/R ⋅ DN 25 to DN 300 in wafer-style design,
face-to-face dimensions according to EN 558-1/2 Series 36

– Type 72.4/R ⋅ 1” to 12” in wafer-style design,
face-to-face dimensions according to EN 558-1/2 Series 36

Further versions with
– Double packing
– TA-Luft (German clean air act) packing
– Noise-reducing features
– Heating jacket for flanged valves
– Special body and trim materials
– Wafer-style version with ceramic trim and protective sleeve

for the valve body
– Version with grooved flange DIN 2512/RTJ
– Electric actuator or handwheel
– Version typetested by DVGW (German Technical and Scien-

tific Association on Gas and Water) according to EN 161,
DN 25 to 200, PN 16/40

– Basis weight control valve for paper machines

Information Sheet for rotary valves T 8200 EN Edition January 2004

Data Sheet T 9918 EN

Fig. 2 ⋅ VETEC Type 72.4/R Maxifluss Rotary Plug Valve
with through holes in the flange and
Type R Pneumatic Actuator

Fig. 1 ⋅ VETEC Type 72.3/R Maxifluss Rotary Plug Valve
according to DIN, flanged design with
Type R Pneumatic Actuator



Principle of operation
The shaft and the plug are arranged eccentrically, thus imple-
menting the double-eccentric design of the Maxifluss rotary
plug valve together with the offset fulcrum (Fig. 3). This dou-
ble-eccentric design ensures that the plug clears the seat imme-
diately without any initial breakaway torque or friction when
the plug shaft is turned from closed to open position. The valve
opens smoothly, providing a stable control response at small
opening angles.
The process medium can flow through the Maxifluss rotary plug
valve in either direction.
The standard direction of flow for
– Liquids = flow to open FTO

direction of flow “V“
– Gases and vapors = flow to close FTC

direction of flow “H“
The flow coefficient is determined by the opening angle of the
plug.
The inherent characteristic of the Maxifluss rotary plug valves
can be converted into a linear or equal percentage characteris-
tic using positioners and cam discs.

Fail-safe position
The control valve offers two possible fail-safe positions in com-
bination with the VETEC Type R Diaphragm Actuator in case the
supply air fails:
Valve CLOSED without supply air; the Maxifluss rotary plug
valve is closed when the supply air fails.
Valve OPEN without supply air; the Maxifluss rotary plug valve
is opened when the supply air fails.

2 T 9918 EN

Fig. 4 and 5 ⋅ Directions of flow V and H
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Fig. 7 ⋅ Linear and logarithmic characteristics achieved with
the help of a positioner
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Fig. 6 ⋅ Inherent characteristic

Direction of flow “H”
Medium closes

FTC

Direction of flow “V”
Medium opens

FTO

Fig. 3 ⋅ Plug movement with double-eccentric bearing
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Table 1 • Technical data

Table 1a • VETEC Types 72.3 and 72.4 Rotary Plug Valves

Maxifluss Type 72.3 72.4

Design Flanged Wafer style

Nominal sizes DN 25 to 400 1” to 16” DN 25 to 300 1” to 12”

Nominal pressures PN 10 to 40 Class 150 and 300 PN 10 to 40 Class 150 and 300

Face-to-face dimensions
DIN 3202 F1

EN 558-1 Series 1

ANSI B16.10
EN 558-2

Series 37 for Class 150
Series 38 for Class 300

IEC 534-3-2
EN 558-1/2 Series 36

Flange bores according to PN 10, 16, 25 or 40 ANSI Cl. 150 or 300 PN 10, 16, 25 or 40 ANSI Cl. 150 or 300

Seat ring Metal sealing ⋅ PTFE soft sealing (flow direction: FTC)

Characteristic Equal percentage

Rangeability 200 : 1

Temperature range ⋅ Other ranges available on request

With metal sealing −100 to 400 °C ⋅ −148 to 752 °F

With soft sealing −100 to 220 °C ⋅ −148 to 428 °F

Leakage class according to DIN EN 1349

With metal sealing IV-L1

With soft sealing VI-G1

Table 1b • Type R Actuator

Actuator Type R110 R150 R200 R250 R250V

Travel at max. opening angle mm 128 184 200 200 200

Bench range bar 0.4 to 1.2 0.4 to 1.2 0.4 to 1.2 0.4 to 1.2 1.3 to 2.4

Supply pressure Min. 3 bar ⋅ Max. 6 bar

Max. spring torque Nm 32 84 160 249 810

Permissible ambient temperature −20 to 70 °C ⋅ −4 to 158 °F

Table 2 • Materials

Table 2a • VETEC Types 72.3 and 72.7 Rotary Plug Valves

Body 1.0619 1.4581

Seat 1.4571
Optionally with stellited seating surface

Plug 1.4581
Optionally with stellited seating surface or seating surface of Stellite 6

Shaft 1.4571

Packing PTFE/graphite

Seals Graphite/stainless steel

Table 2b • Type R Actuator

Housing Steel/aluminum

Diaphragms NBR

Piston Aluminum

Springs Spring steel
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Table 3 • Control valve sizing and noise level calculation

Table 3a • KVS, CV, and xFz coefficients ⋅ Seat with metal sealing ⋅ Direction of flow “V”, FTO
For direction of flow “H”, FTC, KVS is reduced by 20 %

Size DN/in 25/1” 40/11
2” 50/2” 80/3” 100/4” 150/6” 200/8” 250/10” 300/12” 400/16”

100 % KVS

KVS 16 40 80 245 370 685 950 1925 2680 4200

CV 19 47 94 286 430 800 1110 2252 3135 4914

Seat ∅ 18 26 36 60 76 105 135 170 210 290

xFz 0.75 0.3 0.3 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.18

60 % KVS

KVS 10 24 48 147 220 410 570 1230 1640 2520

CV 12 28 56 171 256 477 663 1439 1918 2948

Seat ∅ 16 21.5 29.5 50 60 86 106 146 163 225

xFz 0.75 0.34 0.34 0.3 0.25 0.25 0.25 0.22 0.22 0.22 0.19

40 % KVS

KVS 6 16 33 105 150 275 380 770 1070 1680

CV 7 19 38 122 174 320 442 900 1252 1965

Seat ∅ 14 18.5 25.5 44 53 73 88 126 133 184

xFz 0.75 0.39 0.39 0.34 0.30 0.30 0.30 0.24 0.24 0.24 0.20

25 % KVS

KVS 4 12 20 63 93 179 240 480 670 1070

CV 5 14 23 73 108 208 279 561 784 1252

Seat ∅ 10 16 21 37 45 62 73 102 116 160

xFz 0.75 0.43 0.43 0.38 0.35 0.35 0.35 0.26 0.26 0.26 0.21

Table 3b • KVS, CV, and xFz coefficients ⋅ Seat with soft sealing ⋅ Direction of flow “H”, FTC

Size DN/in 25/1” 40/11
2” 50/2” 80/3” 100/4” 150/6” 200/8” 250/10” 300/12” 400/16”

100 % KVS

KVS 10 40 68 162 252 510 726 1450 2010 3150

CV 12 47 79 189 295 593 849 1696 2351 3685

Seat ∅ 16 26 35 54 70 99 129 160 204 270

xFz 0.75 0.3 0.3 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.18

60 % KVS

KVS 6 21 41 135 164 270 460 990 1320 2020

CV 7 24 50 158 191 314 535 1158 1535 2363

Seat ∅ 15 21.5 29.5 50 60 86 106 146 163 225

xFz 0.75 0.34 0.34 0.3 0.25 0.25 0.25 0.22 0.22 0.22 0.19

40 % KVS

KVS 4 15 28 105 121 182 300 620 860 1345

CV 5 17 33 123 141 212 349 725 1006 1573

Seat ∅ 14 18.5 25.5 46 53 73 88 126 133 184

xFz 0.75 0.39 0.39 0.34 0.30 0.30 0.30 0.24 0.24 0.24 0.20

25 % KVS

KVS 2 11 17 56 72 132 200 410 560 860

CV 3 13 20 65 84 153 233 479 655 1006

Seat ∅ 10 16 21 37 45 62 73 102 116 160

xFz 0.75 0.43 0.43 0.38 0.35 0.35 0.35 0.26 0.26 0.26 0.21

Table 3c • FL and xT coefficients

Size DN/in 25/1” 40/11
2” 50/2” 80/3” 100/4” 150/6” 200/8” 250/10” 300/12” 400/16”

100 % KVS
FL 0.76 0.76 0.70 0.64 0.64 0.64 0.64 0.64 0.64 0.61

xT 0.5 0.5 0.5 0.35 0.35 0.35 0.30 0.30 0.30 0.30

60 % KVS
FL 0.81 0.81 0.76 0.70 0.70 0.66 0.66 0.66 0.66 0.62

xT 0.6 0.6 0.6 0.5 0.5 0.50 0.35 0.35 0.35 0.35

40 % KVS
FL 0.86 0.86 0.81 0.76 0.76 0.76 0.69 0.69 0.69 0.64

xT 0.70 0.70 0.70 0.60 0.60 0.60 0.50 0.50 0.50 0.45

25 % KVS
FL 0.89 0.89 0.85 0.82 0.82 0.82 0.72 0.72 0.72 0.65

xT 0.75 0.75 0.75 0.65 0.65 0.65 0.55 0.55 0.55 0.50
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Table 4 • Permissible differential pressures

Table 4a • Fail-safe position: valve CLOSED ⋅ Pressures in bar

Size
DN/in

Shaft ∅
in mm

Max. shaft
torque [Nm]

at 20 °C

Actuator
Type

Bench range
in bar

Required
supply

pressure

Perm. diff. pressure for CLOSED position
Max. perm.

supply
pressure

Standard flow
FTO

Metal sealing

Reverse flow
FTC

Metal or soft sealing

25/1” 16 58 R110 0.4 ... 1.2 3 40 40 6

40/1½” 20 131
R110 0.4 … 1.2 3 30 40

6
R150 0.4 … 1.2 3 40 40

50/2” 20 131
R110 0.4 … 1.2 3 15 40

6
R150 0.4 … 1.2 3 40 40

80/3” 28 325

R150 0.4 … 1.2 3 15 40

6R200 0.4 … 1.2 3 29 40

R250 0.4 … 1.2 3 40 40

100/4” 35 586

R150 0.4 … 1.2 3 8 40

6R200 0.4 … 1.2 3 15 40

R250 0.4 … 1.2 3 24 40

150/6” 42 1246

R200 0.4 … 1.2 3 7 40

6R250 0.4 … 1.2 3 11 40

R250V 1.3 … 2.4 3 40 23

200/8” 42 1246

R200 0.4 … 1.2 3 4 26

6R250 0.4 … 1.2 3 6 40

R250V 1.3 … 2.4 3 27 12

250/10” 48 1709

R200 0.4 … 1.2 3 2 15

6R250 0.4 … 1.2 3 3 24

R250V 1.3 … 2.4 3 15 7

300/12” 48 1709

R200 0.4 … 1.2 3 1 9

6250 0.4 … 1.2 3 2 15

R250V 1.3 … 2.4 3 9 4

400/16” 72 6366
R250 0.4 … 1.2 4 − 5

6
R250V 1.7 … 3.2 4 3 −

Valves for higher pressure drops on request
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Table 4b • Fail-safe position: valve OPEN ⋅ Pressures in bar

Size
DN/in

Shaft ∅
in mm

Max. shaft
torque [Nm]

at 20 °C

Actuator
Type

Bench range
in bar

Required
supply

pressure

Perm. diff. pressure in OPEN position
Max. perm.

supply
pressure

Standard flow
FTO

Metal sealing

Reverse flow
FTC

Metal or soft sealing

25/1” 16 58 R110 0.4 ... 1.2 3 40 40 6

40/1½” 20 131
R110 0.4 … 1.2 3 40 30

6
R150 0.4 … 1.2 3 40 40

50/2” 20 131
R110 0.4 … 1.2 3 40 15

6
R150 0.4 … 1.2 3 40 40

80/3” 28 325

R150 0.4 … 1.2 3 40 15

6R200 0.4 … 1.2 3 40 29

R250 0.4 … 1.2 3 40 40

100/4” 35 586

R150 0.4 … 1.2 3 40 8

6R200 0.4 … 1.2 3 40 15

R250 0.4 … 1.2 3 40 24

150/6” 42 1246

R200 0.4 … 1.2 3 40 7

6R250 0.4 … 1.2 3 40 11

R250V 1.3 … 2.4 3 23 40

200/8” 42 1246

R200 0.4 … 1.2 3 26 4

6R250 0.4 … 1.2 3 40 6

R250V 1.3 … 2.4 3 12 27

250/10” 48 1709

R200 0.4 … 1.2 3 15 2

6R250 0.4 … 1.2 3 24 3

R250V 1.3 … 2.4 3 7 15

300/12” 48 1709

R200 0.4 … 1.2 3 9 1

6250 0.4 … 1.2 3 15 2

R250V 1.3 … 2.4 3 4 9

400/16” 72 6366
R250 0.4 … 1.2 4 5 −

6
R250V 1.7 … 3.2 4 − 3
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Table 5 • Mounting positions for Type R Actuator

Medium opens
Direction of flow “V”
FTO

Medium closes
Direction of flow “H”
FTC

Mounting Po ⋅ Valve CLOSED without supply air
Air to open - Spring closes

Mounting Ps ⋅ Valve OPEN without supply air
Air to close - Spring opens

Mounting A-Po Mounting A-Ps

Mounting B-Po Mounting B-Ps

Mounting C-Po Mounting C-Ps

Mounting D-Po Mounting D-Ps
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Table 6 • Dimensions in mm

Table 6a ⋅ Type 72.3/R ⋅ DN 25 to 400 ⋅ PN 10 to 40

Valve DN 25 40 50 80 100 150 200 250 300 400

A 160 200 230 310 350 480 600 730 500 600

B 83 103 113 143 173 210 233 245 260 308

E 56 80 87 114 130 156 175 211 232 349

R 115

Actuator R110

Only use
Type MN
Actuator,
Type R
is not

suitable.

C 242 282 292

−

K 454 478

N 75 100

L 83

P 149

Actuator R150

C

−

277 287 337 357

−

K 593

N 100

L 119

P 187

Actuator R200

C

−

400 420 477 492 539 561

K 671

N 130

L 126

P 240

Actuator R250

C

−

400 420 477 492 539 561

K 711

N 130

L 126

P 296

Actuator R250V

C

−

400 420 477 492 539 561

K 790

N 130

L 126

P 296
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Table 6b ⋅ Type 72.3/R ⋅ 1” to 16” ⋅ ANSI Class 150

Valve in 1” 1 ½” 2” 3” 4” 6” 8” 10” 12” 16”

A 184 222 254 298 352 451 543 673 500 600

B 83 103 113 143 173 210 233 245 260 308

E 56 80 87 114 130 156 175 211 232 349

R 115

Actuator R110

Only use
Type MN
Actuator,
Type R
is not

suitable.

C 242 282 292

−

K 454 478

N 75 100

L 83

P 149

Actuator R150

C

−

277 287 337 357

−

K 593

N 100

L 119

P 187

Actuator R200

C

−

400 420 477 492 539 561

K 671

N 130

L 126

P 240

Actuator R250

C

−

400 420 477 492 539 561

K 711

N 130

L 126

P 296

Actuator R250V

C

−

400 420 477 492 539 561

K 790

N 130

L 126

P 296



10 T 9918 EN

Table 6c ⋅ Type 72.3/R ⋅ 1” to 16” ⋅ ANSI Class 300

Valve in 1” 1 ½” 2” 3” 4” 6” 8” 10” 12” 16”

A 196 235 267 317 368 473 568 708 500 600

B 83 103 113 143 173 210 233 245 260 308

E 56 80 87 114 130 156 175 211 232 349

R 115

Actuator R110

Only use
Type MN
Actuator,
Type R
is not

suitable.

C 242 282 292

−

K 454 478

N 75 100

L 83

P 149

Actuator R150

C

−

277 287 337 357

−

K 593

N 100

L 119

P 187

Actuator R200

C

−

400 420 477 492 539 561

K 671

N 130

L 126

P 240

Actuator R250

C

−

400 420 477 492 539 561

K 711

N 130

L 126

P 296

Actuator R250V

C

−

400 420 477 492 539 561

K 790

N 130

L 126

P 296
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Table 6d ⋅ Type 72.4/R ⋅ DN 25 to 300 and 1” to 12” ⋅ PN 10 to 40 and ANSI Class 150/300

Valve DN/in 25/1” 40/1½” 50/2” 80/3” 100/4” 150/6” 200/8” 250/10” 300/12”

A 102 114 125 165 194 229 243 297 338

B 83 103 113 143 173 210 233 245 260

E 56 80 87 114 130 156 175 211 232

R 115

Actuator R110

C 242 282 292

−

K 454 478

N 75 100

L 83

P 149

Actuator R150

C

−

277 287 337 357

−

K 593

N 100

L 119

P 187

Actuator R200

C

−

400 420 477 492 539 561

K 671

N 130

L 126

P 240

Actuator R250

C

−

400 420 477 492 539 561

K 711

N 130

L 126

P 296

Actuator R250V

C

−

400 420 477 492 539 561

K 790

N 130

L 126

P 296



Ordering text
Type According to Table 1
Nominal size DN/in ....
Nominal pressure PN/Class ....
Body material According to Table 2
Seat version With metal sealing or

soft sealing
Characteristic Equal percentage or linear
KVS/CV coefficient Acc. to Tables 3a or 3b
Direction of flow Standard:

Flow to open = V (FTC)
Reverse:
Flow to close = H (FTO)

Actuator Type R ....
Mounting According to Table 5
Fail-safe position upon Valve CLOSED or

supply air failure Valve OPEN
Max. differential pressure

for actuator .... bar
Supply pressure .... bar
Bench range .... bar
Accessories Positioner, limit switch,

solenoid valve
Optionally Special versions,

certificates, inspections, etc.

Specifications subject to change without notice.

T 9918 EN

SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone: +49 69 4009-0 ⋅ Fax: +49 69 4009-1507
Internet: http://www.samson.de

Fig. 8 ⋅ Dimensional drawings for VETEC rotary plug valves: Type 72.3 R (flanged design) and Type 72.4 R (wafer-style design)

Table 7 • Weights in kg

Valve DN/in 25/1” 40/1½” 50/2” 80/3” 100/4” 150/6” 200/8” 250/10” 300/12” 400/16”

Type 72.3 kg 8 15 20 40 50 100 160 220 250 450

72.4 kg 5 8 10 20 30 60 80 140 170 −

Actuator Type R110 R150 R200 R250 R250V

kg 16 27 47 72 95















Pfeiffer
Chemie-Armaturenbau GmbH

Page 1

Application:

Tight-closing, double-eccentric butterfly control valve
produced from anti-corrossive material especially for the
chemical industry where aggressive media´s are used, for
example in steam pipelines
• Nominal sizes DN 100 to DN 500 and DN 4“ to DN 20“,
• Nominal presure PN10 to PN40 and ANSI 150 to 300 lbs,
• Temperatures  -10°C to 250°C

Our newly developed high performance shut-off and control
butterfly valve, which has its own patent, can also be
modified and combined in many ways. Some of it´s special
features are as follows:
• Lug-Type and Wafer-Type versions,
• Valve body made of ASTM A240  Gr. 316L,
• Valve shaft made of WN 1.4462,
• Valve disc made of WN 1.4581,
• „Long neck“ versions which allows an easier installation in

pipelines with insulation,
• A continuous raised face is assured through our patent

protected screwless fastening ring,
• Low breakaway torque and low amount of wear due to the

double eccentric bearing design of the shaft,
• Valve shaft sealing through live-loadet PTFE V-ring

packing
• Blow out safe valve shaft,
• Tighter sealing through various replaceable seat rings,
• Attachment options acc. to DIN/ISO 5211,
• Face-to face dimensions,series Reihe 20, 25 and 16 acc.

to EN 558-1 (K1, K2 and K3 acc. to DIN 3202).

Versions:

High-performance butterfly control valve, DN 100 to  DN 500,
PN 10 to PN 40, optionally available in the following versions:
• Hand lever / grid plate,
• Manual gear actuator,
• Pneumatic rotary actuator,
• Pneumatic diaphragm rotary actuator

Special versions:

• Valve body made of ASTM A516  Gr. 70

• Nominal size > DN 500 on request,
• Adjustable stuffing box flange,
• Double stuffing box,
• Primary seal,
• Groove in raised face acc. to DIN 2512,
• PTFE - seat rings,
• Low temperature version,
• High temperature version.

High - Performance Butterfly valve

Series 14c - Type MTD
metal sealed with live-loadet PTFE V-ring packing

Fig. 1 - Butterfly valve with pneumatic rotary actuator

Fig. 2 - Butterfly valve with hand lever



Additional accessories:

The control valves are also available without any accessories
or in combination with the following parts:
• Positioner
• Limit switch
• Solenoid valve
• Air sets
• Gauge block
Other special accessories are available on request.
ANSI connections are also available on request.

Principle of operation:

The process medium can flow through the butterfly valve in
either direction. The butterfly disc ( 3 ) determines the flow
through the free area between disc and seat. The shaft ( 2 )
is sealed by a V-ring packing ( 9 ).
Butterfly valves are sealed between the butterfly disc ( 3 )
and the seat. The direction of flow and the differential
pressure determine the breakaway torque to open the
butterfly valve. The double eccentric bearing design of the
shaft causes the disc on opening and closing to remain in
contact with the seat only over a very small angle of rotation
( Fig. 5 ). This reduces wear and increases the service life of
the valve. In addition, it reduces the breakaway torque.
When the process medium flows through the valve in
direction A ( Fig. 4 ), the butterfly disc is slightly lifted out of
the seat from a certain differential pressure onwards. This
reduces the breakaway torque.
When the process medium flows through the valve in
direction B, the butterfly disc is pressed firmly into the seat as
the differential pressure rises. This results in a better
tightness is achieved, however, the breakaway torque
increases as well.

General technical data:

Table 1 - technical data

Materials:

Table 2 - Materials  ( WN = Material Number acc. to DIN )

Butterfly valve
Series 14c
metal sealed

Page 2

Fig. 3 - Butterfly valve Series 14c Type MTD

Table 3 - Parts list

Fig. 5 - Detail X, opening phase of the butterfly disc

Fig. 4 - Direction of flow

Pos. Description Pos. Description
1 Valve body 14 Grooved pin
2 Valve shaft 15 Spacer bushing
3 Valve disc 16 Stud bolt
4 Metallic seat ring 17 Nut
5 Fastening ring 18 Lower disc
6 Packing box flange 19 Tension spring
7 Bonnet 20 Screw
8 Washer 21 Bushing
9 V-ring packing 22 Bushing
10 Belleville spring washer 23 Bonnet seal
11 Bushing 24 O-ring
12 Bushing 25 Intermediate flange
13 Body seal 26 Screw

Nominal size DN100 to DN500 and DN4" to DN20"
Nominal pressure PN10 bis PN40 and ANSI 150 and 300lbs

End connection
can be mounted between PN 10,

ANSI 150 lbs or 300 lbs
Temperature range see Pressure-Temperature diagram

Rangeability 50 : 1
Seat sealing ability

acc. to IEC 534
IV  (V on request)

Sealing effectiveness < 10-6 mbar  l / sec

Valve body ASTM  A240  Gr. 316L
Valve disc WN 1.4581
Valve shaft WN 1.4462

Fastening ring WN 1.4571 / WN 1.4581
Packing box flange WN 1.4571
Metallic seat ring Nickel

Stuffing box packing
Live-loadet

PTFE V-ring packing
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Functional diagram with opening angles:

Fig. 7 – Functional diagram with opening angles

kv values and associated opening angles:

Table 7 – kv values

Characteristic curve:

Fig. 8 - characteristic curve

Terms for noise level calculation:
z-values for noise level calculation according to VDMA 24422

Table 4 -  noise-dependet control valve „z“ according to VDMA 24422

Correction terms:
with liquids ∆LF  = 0,
with gases and vapors ∆LG = 0

Terms for control valve sizing:
for control valve sizing acc. to DIN / IEC 534 opening angle.

Table 5 – Terms for control valve sizing

Torque and breakaway torques:

Table 6 - max. permissible torque Mdmax., required torque Md and breakaway torque Mdl

The breakaway torques specified are average values which were
measured with air at 20°C with the corresponding differential
pressures. Operating temperature, process medium and long
operating times may affect the permissible torques and breakaway
torques considerably.

Pressure-Temperature diagram:

The area of application is determined by the pressure-temperature
diagram. Process data and the process medium can affect the
values in the diagram. Operating data exceeding the limit ranges are
possible on agreement.

Fig. 6 - Pressure-Temperature diagram
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ϕ 10° 20° 30° 40° 50° 60° 70° 80° 90°

Z 0,35 0,30 0,25 0,20 0,17 0,14 0,12 0,11 0,10

10° 20° 30° 40° 50° 60° 70° 80° 90°

FL 0,95 0,95 0,92 0,82 0,74 0,67 0,61 0,57 0,54
xT 0,75 0,75 0,73 0,57 0,47 0,38 0,31 0,28 0,25

a
PN 40

Face to face K3

b
PN 25

Face to face K1

c
High-temp.

version

Differencial pressure
                 ∆p in bar 0 5 10 15 20 25 30 40

DN

max. perm.
torque

Mdmax. zul.
in Nm

Breakaway torque Mdl
in Nm

100 805 43 51 73 89 116 126 164 199
150 1450 60 127 183 222 290 316 410 500
200 2260 82 241 348 422 551 600 779 950
250 2260 189 473 683 857 1224
300 4584 357 609 893 1301
400 9265 523 1024 1638
500 auf Anfrage

DN

Opening angle  ϕ

10° 20° 30° 40° 50° 60° 70° 80° 90°

100 7 36 72 108 149 190 214 235 240

150 21 105 210 315 434 553 623 686 700

200 42 208 417 625 862 1098 1237 1362 1390

250 68 341 681 1022 1407 1793 2020 2224 2270

300 100 501 1002 1503 2071 2639 2973 3273 3340

400 183 915 1830 2745 3782 4819 5429 5978 6100

500 289 1443 2886 4329 5964 7600 8562 9427 9620



Dimensions and weights:

Fig. 9 – Dimensional diagram
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Table 8 - Dimensions in mm

Selecting and sizing the butterfly valve:
1. Calculate the appropriate kv value.
2. Select the nominal size and the kvs value from Table 7.
3. Comparing the operation conditions in accordance to

the pressure-temperature diagram.
4. Select a suitable actuator.

Ordering text:
High-Performance butterfly valve Series 14c - Type MTD,
DN . . . . / PN . . . . , optional special version
Manual gear actuator or actuator (brand name): . . . .
Supply pressure: . . . . bar, fail-safe position: . . . .
Limit switch (brand name): . . . .
Solenoid valve (brand name): . . . .
Positioner: . . . .
Others: . . . .

Values subject to change

For your special requirements please contact our technical sales department.

DN
Lug - Type

with Long neck
Lug -Type

with Short neck
100 150 200 250 300 400 500

A 297 388 466 495 586 714 866
B 189,5 247 302 288 331 414 487
C 14 17 19 19 24 30 35
D 20,5 22 25 26 32 36 42
E 3 3 3 3 3 3 3

Ø F 35 55 70 70 85 100 130

G
Serie 20 52 56 60 68 78 102 127
Serie 25 56 70 71 76 83 102 127
Serie 16 64 76 89 114 114 140 152
Ø H 65 90 125 125 150 175 210
Ø K 50 70 102 102 125 140 165

4x Ø M 6,6 9 11 11 13,5 18 17,5
Ø N 229 272 335 397 470 581 685
SW 14 17 19 19 24 30 34

a 2 3 4 5 6 8 10
Ø d 18 22 26 26 33 42 54

Connection to DIN
Ø Q 180 240 295 350 400 515 620

n 8 8 8 12 12 16 20
R M 16 M 20 M 20 M 20 M 20 M 24 M 24

Connection to ANSI
Ø Q 190,5 241,3 298,4 361,9 431,8 539,7 635

n 8 8 8 12 12 16 20
R 5/8" 3/4" 3/4" 7/8" 7/8" 1" 1 1/8"
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Butterfly Valve

Type LDE

Application
Double eccentric, tight shut off butterfly valve for
process engineering and plants with industrial requirements
Nominal size 3" to 100" / DN 80 - DN 2500
Nominal pressure ANSI Class 150 - 1500 / PN 10 - PN 250
Temperatures -196°C to +550°C

Leusch butterfly valves, type LDE, are control, on/off and
shut-off valves. These valves are designed to handle a wide
range of liquids, gases and steam within broad temperature
range.

Valve body material
• Carbon steel
• Stainless steel
• Special materials

Body design
• Wafer
• Lug-Type (threaded holes)
• Double flanged
• Welding ends

Seat:
• 1.4462 duplex
• stellited
• PTFE-filled
• Special materials

The valves can be equipped with positioners, solenoid
valves or others accessories in accordance with
VDI/VDE 3845.

Versions:

Standard version:
- Typ LDE ⋅ Wafer design according to DIN or API 609

Other versions:
- Lug-Type-body according to DIN or API 609
- Double flanged body according to BS 5155/ISO 5752
- Face to face according to DIN and ANSI B16.10
- Fire-safe design according to BS 6755 Part 2, API 607

and API 6FA
- Double packing according to TA-Luft
- Version for cryogenic applications up to -196 °C
- Version for high temperatures up to +1000 °C
- Chlorine-service
- Low Noise
- Body materials: Duplex, Bronze, Monel, Incoloy,

Hastelloy B and C, Titanium, Zirconium etc.

         Fig. 1  ⋅  Control Butterfly Valve Type LDE (with LN and
                       Diffuser) with diaphragm Actuator and E/P
                       Positioner

          Fig. 2  ⋅  Butterfly Valve Type LDE, Wafer type
                        (metal seated) Bare shaft
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Mode of operation
The valves are double eccentric. The unique shape of the disc
allows the use of a solid seat of stainless steel. The solid seat
remains un-unaffected by high flow velocities and temperatures.
A good valve function is achieved even on difficult applications.
Friction is minimised by the double eccentric design. The seat is
replaceable in alternative materials.

Fail-safe position
The pneumatic rotary actuators are available with two fail- safe
positions which become effective either when there is a
pressure load on the actuator or when the air supply fails.
"Valve CLOSED without supply air"
The butterfly valve is closed when the air supply fails.
"Valve OPEN without supply air "
The butterfly valve is opened when the air supply fails.

Table 1  ·  Technical data
Nominal size 3" to 100" / DN 80 to DN 2500
Nominal pressure ANSI Class 150 to 1500 / PN 10 to PN 250
Body design Wafer type  ⋅  Lug type  ⋅  Double flanged
Face to face Acc. to DIN
Installation between flanges ANSI Class 150 to 1500 / PN 10 to PN 250
Seat 1.4462 Duplex stellited PTFE
Characteristic
Max. opening angle 80° (90°)
Rangeability > 50:1
Perm. Operating pressures See Pressure-Temperature-Table
Temperature range -196 to 550 °C -196 to 550 °C -196 to 220 °C
Leakage class acc. to IEC 534-4 V VI

Fig. 3  ⋅  Metal seat, type Y

Fig. 4  ⋅  Metal seat, 3-pieces
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Table 2 · Materials
Version ANSI DIN
Body ASTM A 216 WCB · A 351 CF8M* WN 1.0619 · WN 1.4408*
Disc A 351 CF8M*
Shaft 1.4460 hardchromed
Seat 1.4462 Duplex Stellited PTFE
Cover (Plug) und Cover plate C-Steel or 316 SS
Gland 316 SS
Bearing (Option) Bronze · 316 SS coated · Stellite
Packing Graphite PTFE
* or equivalent

Table 3a · KV-Values ANSI 150 / PN 25
ANSI 150 / PN 25Size

Opening angle
in mm 10° 20° 30° 40° 50° 60° 70° 80°
3 80 13 29 46 69 103 157 193 223

4 100 24 49 67 102 154 206 283 330

6 150 60 118 170 243 370 500 680 800

8 200 93 202 305 434 670 885 1225 1415

10 250 135 292 452 691 1022 1568 2100 2427

12 300 197 424 657 1005 1488 2280 3058 3534

14 350 265 572 887 1356 2005 3069 4124 4770

16 400 352 760 1180 1803 2669 4085 5486 6341

18 450 458 987 1537 2348 3478 5349 7177 8295

20 500 555 1195 1853 2832 4192 6422 8617 9961

24 600 810 1747 2708 4139 6126 9386 12593 14559

28 700 1099 2369 3674 5614 8309 12730 17082 19741

32 800 1449 3125 4845 7403 10957 16787 22525 26035

36 900 1848 3981 6170 9429 13956 21375 28685 33155

40 1000 2275 4902 7605 11619 17195 25175 35345 40850

48 1200 3278 7068 10963 17148 24790 36043 50963 58900
Relation between KV and CV:  CV = KV * 1,17

Table 3b · KV-Values ANSI 300 / PN 50
ANSI 300 / PN 50Size

Opening angle
in mm 10° 20° 30° 40° 50° 60° 70° 80°
3 80 12 27 43 64 96 146 179 208

4 100 19 40 62 95 140 212 286 331

6 150 45 96 149 226 335 512 689 800

8 200 79 170 264 404 596 910 1229 1422

10 250 126 272 420 643 950 1458 1953 2257

12 300 183 394 611 935 1384 2120 2844 3287

14 350 246 532 825 1261 1865 2854 3835 4436

16 400 327 707 1097 1677 2482 3799 5102 5897

20 500 516 1111 1723 2634 3899 5972 8014 9264

24 600 753 1625 2518 3849 5697 8729 11711 13540

28 700
32 800
36 900
40 1000
48 1200

ON REQUEST

Relation between KV and CV:  CV = KV * 1,17
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Table 3c · KV-Values ANSI 600 / PN 100
ANSI 600 / PN 100Size

Opening angle
in mm 10° 20° 30° 40° 50° 60° 70° 80°
3 80 11 23 37 56 83 127 156 181

4 100 16 35 54 83 122 185 249 289

6 150 39 83 130 197 292 446 600 696

8 200 69 148 230 352 519 793 1070 1239

10 250 109 237 366 560 828 1270 1701 1966

12 300 160 343 532 814 1205 1847 2477 2863

14 350 215 463 718 1098 1624 2486 3340 3864

16 400 285 616 956 1460 2162 3309 4444 5136

18 450 371 799 1245 1902 2817 4333 5813 6719

20 500 450 968 1501 2294 3396 5202 6980 8068

24 600 656 1415 2193 3353 4962 7603 10200 11793
Relation between KV and CV:  CV = KV * 1,17

Table 3d · KV-Values ANSI 900 / PN 160
ANSI 900 / PN 160Size Opening angle

in mm 10° 20° 30° 40° 50° 60° 70° 80°
3 80 8 19 29 44 66 100 124 143

4 100 13 28 43 65 96 146 197 228

6 150 31 66 102 156 230 353 474 550

8 200 54 117 182 278 410 627 845 979

10 250 86 187 289 442 654 1004 1344 1553

12 300 126 271 420 643 952 1459 1957 2262

14 350 170 366 568 868 1283 1964 2639 3053

16 400 225 486 755 1154 1708 2614 3511 4058

18 450 293 632 984 1503 2226 3423 4593 5309

20 500 355 765 1186 1812 2683 4110 5515 6375

24 600 518 1118 1733 2649 3921 6007 8060 9318

Other sizes and ratings on request
Relation between KV and CV:  CV = KV * 1,17

Diagram 3e · Flow characteristics
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Table 4a · Characteristic data for capacity calculation
Opening angle 30° 40° 50° 60° 70° 80° 90°
FL 0,82 0,80 0,74 0,68 0,61 0,60 0,59

Table 4b · Pressure and temperature rating (1.4408)
Temperature °C

A
N

S
I

0-
20

30 40 50 60 70 80 90 100 120 140 160 180 200 250 300 350 400 450 500

150 20 20 20 20 20 20 20 20 20 20 19 19 18 18 17 16 16 15 15 15
300 50 49 48 47 46 45 44 43 42 41 40 38 37 36 35 33 32 31 30 30
600 100 97 95 93 91 89 87 85 83 81 79 77 75 73 70 67 65 63 62 61

ANSI 900 - 2500, other materials and temperature > 500° on request

Table 5 · Torque in Nm
Size dp in Bar

in Mm 10 20 50
3 80 100 120 180

4 100 120 165 250

5 125 180 230 320

6 150 200 250 350

8 200 250 290 460

10 250 400 480 680

12 300 500 600 900

14 350 800 950 1350

16 400 1100 1300 1750

18 450 1550 1800 2600

20 500 2100 2600 3000

24 600 2900 4750 5800

30 750 4200

32 800 5000

36 900 5800

40 1000 6000

48 1200 7500

ON REQUEST
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Fig 5   ⋅ Dimension drawing for LDE
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Table 6a · Dimensions in mm for LDE · ANSI Class 150 - ANSI 300
Size ANSI 150 / PN 25 ANSI 300 / PN 50

in Mm A B L LF A B L LF
3 80 120 125 48 114 125 135 48 114
4 100 150 160 54 127 160 165 54 127
6 150 190 200 57 140 200 210 59 140
8 200 220 235 64 152 235 240 73 152
10 250 250 265 71 165 260 270 83 165
12 300 290 305 81 178 300 310 92 178
14 350 320 330 92 190 325 335 117 190
16 400 350 360 102 216 365 370 133 216
18 450 375 400 114 222 400 410 149 222
20 500 415 450 127 229 450 460 159 229
24 600 450 480 154 267 520 540 181 267
28 700 515 535 165 292 580 610 209 292
30 750 580 610 165 318 600 630 241 318
32 800 590 620 190 318 630 660 241 318
36 900 640 670 200 330 700 730 260 330
40 1000 700 730 216 410 720 740 300 410
48 1200 800 840 276 470 820 860 320 470

Table 6b · Dimensions in mm for LDE · ANSI Class 600 - ANSI 900
Size ANSI 600 / PN 100 ANSI 900 / PN 160

In mm A B L LF A B L LF
3 80 130 135 54 180 135 140 64 210
4 100 175 180 64 190 215 225 80 235
6 150 225 235 78 210 265 280 104 250
8 200 265 275 102 230 300 310 112 310
10 250 310 320 117 250 350 375 135 350
12 300 335 340 140 270 380 400 170 380
14 350 375 385 155 290 395 415 190 400
16 400 410 420 178 310 425 440 202 430
18 450 440 450 200 330 460 480 230 460
20 500 485 490 216 350 500 530 252 490
24 600 550 610 232 390 590 630 312 530
28 700 580 640 292 450
30 750 620 670 318 480
32 800 660 700 318 510
36 900 720 740 330 540

On request

Table 6c · Dimensions in mm for LDE · ANSI Class 1500
Nennweite ANSI 1500 / PN 250

In mm A B L LF

8 200 310 320 130 420
10 250 360 385 160 460

12 300 390 430 190 500
14 350 430 470 220 570

16 400 480 510 260 610
18 450 490 530 300 660

20 500 540 580 330 710
24 600 650 680 385 790

Other sizes and ANSI 2500 on request
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Option:

TA-Luft Packing          Extension for Cryogenic and High temperature

Ordering example

Valve Type LDE - W - 2 2 4 - 3 4 1 - DN... - PN...
              1          2      3  4  5     6  7  8        9           10

Valve specification system
1 Valve type

LDE = standard
LDE LN = with Low Noise

2 Valve body design
W = Wafer type
L = Lug type
F = Flanged design

3 Material - valve body
1 = A 216 WCB / 1.0619*
2 = A 351 CF8M / 1.4408*

4 Material - disc
2 = A 351 CF8M / 1.4408*

5 Material - seat
2 = stellited
3 = PTFE
4 = 1.4462

6 Material - shaft
1 = 17-4PH*
2 = 1.4571/1.4460 *
3 = 1.4571/1.4460 hard chromed*
4 = 1.4571 stellited*

7 Bearing - valve body/shaft
1 = Bronze
2 = 316 SS coated
3 = Stellite
4 = without bearings

8 Packing
1 = Graphite
2 = PTFE
3 = Graphite/Graphite (spring loaded with purge
connection)
4 = PTFE/PTFE (spring loaded with purge
connection)

9 Valve Size, DN
10 Nominal pressure, PN or ANSI (counter

flange)

*or equivalent

Actuator double acting or spring return
Air failure Valve open or close (only for spring return)
Air supply ... bar
Differantial pressure ... bar
Temperature ... °C
Accessories for exp. pneum. oder electropneum. Positioner,

Limit switch, Solenoid valve etc.

Leusch reserve the right to make improvements without prior notice.

_______________________________________________________________________________

LEUSCH GMBH INDUSTRIEARMATUREN � Ziegeleistraße 10 � D-41472 Neuss
Phone +49 2131 7699-0 � Fax 7699-29 � e-mail: sales@leusch.de / www.leusch.de

Edition: 2002-07
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Ball valves

Type SE

Nominal size 1" to 72" / DN 25 - DN 1800
Nominal pressure ANSI Class 150 - 2500 / PN 10 - PN 420
Temperatures -196°C to +700°C

DESIGN

Side Entry Ball Valves
•Soft & Metal seated

 Standard service
 Cryogenic
 High temperature
 Sub sea
 Abrasive fluids
 Underground installation

Welded Body Valves
•Soft seated

 Standard service
 Sub sea
 Underground installation

Multi-Ways Ball valves
•3 & 4 ways – T or L port
•Soft & Metal seated

 Standard service
 High temperature
 Abrasive fluids

SIZE-PRESSURE RANGE

Side Entry
 2” to 72” – ANSI 150# to ANSI 600#
 2” to 40” – ANSI 900#
 2” to 36” – ANSI 1500#
 2” to 24” – ANSI 2500#
 1” to 18” – API 2000 to API 10000
 1” to 4”   – API 15000

Welded Body
 2” to 56” – ANSI 150# to ANSI 600#
 2” to 36” – ANSI 900#

Top Entry Ball Valves
•Soft & Metal seated

 Standard service
 Cryogenic
 High temperature
 Sub sea
 Abrasive fluids

(For Top Entry Ball Valves see data sheet type TE)

         Fig. 1  ⋅  High pressure Ball Valve Type SE 16" ANSI 900,
       with pneum. spring return Actuator and E/P   
       Positioner

          Bild 2  ⋅  Tight Shut Off Ball Valve Type SE,
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Side entry ball valves
Soft seated

• Trunnion mounted

• 2 piece body (2” to 4”)

• 3 piece body (6” and larger)

• Design and construction to API 6D or API 6A

• Minimum wall thickness to ANSI B16.34

• Face to face to API 6D and ANSI B16.10

• Fire safe design to API 6FA and API 607

• Full, reduced or venturi port

• Flanged, Butt Welding or Hub ends

• Hand or motor operated

• Anti static

• Anti blow-out stem

• Bi-directional

• Independent floating self relieving seats

• Primary soft seat

• Secondary metal seat

• Double body seals

• Triple stem seals

• Field replaceable stem seals

• Emergency sealant injection on stem seals area

• Drain plug

• Vent plug (6” and larger)

• Lifting lugs and supporting feet on 6” and larger



3

Side entry ball valves
Metal seated

• Trunnion mounted

• 2 piece body (2” to 4”)

• 3 piece body (6” and larger)

• Design and construction to API 6D or API 6A

• Minimum wall thickness to ANSI B16.34

• Face to face to API 6D and ANSI B16.10

• Fire safe design to API 6FA and API 607

• Full, reduced or venturi port

• Flanged, Butt Welding or Hub ends

• Hand or motor operated

• Anti static

• Anti blow-out stem

• Bi-directional

• Independent floating self relieving seats

• Metal to metal seating

• Double body seals

• Triple stem seals

• Field replaceable stem seals

• Emergency sealant injection on stem seals area

• Drain plug

• Vent plug (6” and larger)

• Lifting lugs and supporting feet on 6” and larger



4

SIDE ENTRY – ANSI 150#

SIZE FF BB PB A B C D WEIGHT
RF RTJ WE KG

2x1.1/2 178 190 216 38 51 152 95 100 145 26
2 178 190 216 51 51 152 105 100 153 28

3x2 203 216 283 51 77 191 105 100 153 31
3 203 216 283 77 77 191 155 125 187 53

4x3 229 241 305 77 102 229 155 125 187 63
4 229 241 305 102 102 229 200 160 230 90

6x4 394 406 47 102 152 279 200 160 230 102
6 394 406 457 152 152 279 250 185 305 163

8x6 457 470 521 152 203 343 250 186 305 188
8 457 470 521 203 203 343 278 222 390 250

10x8 533 546 559 203 254 406 278 222 390 290
10 533 546 559 254 254 406 323 280 467 385

12x10 610 622 635 254 305 483 323 280 467 465
14x10 686 698 762 254 337 535 323 280 467 523

12 610 622 635 305 305 483 340 303 540 562
14x12 685 698 762 305 337 535 340 303 540 622
16x12 762 775 838 305 387 595 340 303 540 707

14 686 698 762 337 337 535 375 330 607 765
16x14 762 775 838 337 387 595 375 330 607 830

16 762 775 838 387 387 595 410 355 675 1030
18x16 864 876 914 387 438 635 410 355 675 1080
20x16 914 927 991 387 489 700 410 355 675 1170

18 864 876 914 438 438 635 440 390 753 1218
20x18 914 927 991 438 489 700 440 390 753 1298

20 914 927 991 489 489 700 495 430 845 1798
24x20 1067 1079 1143 489 591 815 495 430 845 2048

22 991 - 1092 540 540 750 525 475 930 2367
24 1067 1079 1143 591 591 815 585 520 1010 3097

30x24 1295 - 1397 591 737 985 585 520 1010 3347
26 1143 - 1245 635 635 870 630 560 1070 3687
28 1244 - 1347 686 686 925 645 650 1140 4495
30 1295 - 1397 736 736 985 690 700 1220 5230

36x30 1524 - 1728 736 876 1170 690 700 1220 6310
32 1371 - 1524 781 781 1060 740 745 1310 6820
34 1473 - 1626 832 832 1110 760 775 1380 7810
36 1524 - 1728 876 876 1170 810 805 1440 8810
40 1753 - 1956 978 978 1290 895 900 1610 12590
42 1855 - 2083 1022 1022 1345 950 935 1683 14310
48 2134 - 2388 1168 1168 1510 1095 1070 1930 21930
56 2489 - 2489 1384 1384 1735 1300 1250 2273 34120
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SIDE ENTRY – ANSI 300#

SIZE FF BB PB A B C D WEIGHT
RF RTJ WE KG

2x1.1/2 216 232 216 38 51 165 95 100 145 27
2 216 232 216 51 51 165 105 100 153 29

3x2 283 298 283 51 77 210 105 100 153 34
3 283 298 283 77 77 210 155 125 187 57

4x3 305 321 305 77 102 254 155 125 187 65
4 305 321 305 102 102 254 200 160 230 95

6x4 403 419 457 102 152 318 200 160 230 118
6 403 419 457 152 152 318 250 203 305 185

8x6 502 517 521 152 203 381 250 203 305 222
8 502 517 521 203 203 381 278 232 390 287

10x8 568 584 559 203 254 445 278 232 390 297
10 568 584 559 254 254 455 333 298 477 507

12x10 648 664 635 254 305 520 333 298 477 597
14x10 762 778 762 254 337 58 333 298 477 648

12 648 664 635 305 305 520 360 333 540 740
14x12 762 768 762 305 337 585 360 333 540 820
16x12 838 854 838 305 387 650 360 333 540 970

14 762 778 762 337 337 585 395 350 630 1038
16x14 838 854 838 337 387 650 395 350 630 1130

16 838 854 838 387 387 650 433 398 698 1428
18x16 914 930 914 387 438 710 433 398 698 1598
20x16 991 1010 991 387 489 775 433 398 698 1668

18 914 930 914 438 438 710 460 410 770 1602
20x18 991 1010 991 438 489 775 460 410 770 1797

20 991 1010 991 489 489 775 505 470 855 2207
24x20 1143 1165 1143 489 591 915 505 470 855 2667

22 1092 1114 1092 540 540 840 530 485 940 2797
24 1143 1165 1143 591 591 915 590 550 1025 3470

30x24 1397 1422 1397 591 736 1090 590 550 1025 4490
26 1245 1270 1245 635 635 970 635 585 1085 4670
28 1346 1372 1346 686 686 1035 645 670 1150 5780
30 1397 1422 1397 736 736 1090 700 730 1240 6600

36x30 1727 1756 1727 736 876 1270 700 730 1240 8190
32 1524 1553 1524 781 781 1150 750 770 1320 7940
34 1626 1654 1626 832 832 1205 765 800 1393 9050
36 1727 1756 1727 876 876 1270 810 825 1450 10100
40 1956 - 1956 978 978 1240 905 920 1620 13790
42 2083 - 2083 1022 1022 1290 960 955 1690 16120
48 2170 - 2170 1168 1168 1465 1100 1105 1943 24070
56 2743 - 2743 1384 1384 1710 1300 1275 2280 38710
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SIDE ENTRY – ANSI 600#

SIZE FF BB PB A B C D WEIGHT
RF RTJ WE KG

2x1.1/2 292 295 292 38 51 165 95 100 145 30
2 292 295 292 51 51 165 105 100 160 33

3x2 356 359 356 51 77 210 105 100 160 40
3 356 359 356 77 77 210 165 130 190 64

4x3 432 435 432 77 102 273 165 130 190 80
4 432 435 432 102 102 273 210 162 234 114

6x4 559 562 559 102 152 356 210 162 234 153
6 559 562 559 152 152 356 253 203 305 255

8x6 660 664 660 152 203 419 253 203 305 290
8 660 664 660 203 203 419 290 257 405 487

10x8 787 791 787 203 254 510 290 257 405 547
10 787 791 787 254 254 510 333 310 490 760

12x10 838 841 838 254 305 560 333 310 490 810
14x10 889 892 889 254 337 605 333 310 490 915

12 838 841 838 305 305 560 380 350 580 1070
14x12 889 892 889 305 337 605 380 350 580 1140
16x12 991 994 991 305 387 685 380 350 580 1350

14 889 892 889 337 337 605 395 360 630 1085
16x14 991 994 991 337 387 685 395 360 630 1308

16 991 994 991 387 387 685 433 413 702 1527
18x16 1092 1095 1092 387 438 745 433 413 702 1682
20x16 1194 1200 1194 387 489 815 433 413 702 2087

18 1092 1095 1092 438 438 745 470 430 775 2097
20x18 1194 1200 1194 438 489 815 470 430 775 2377

20 1194 1200 1194 489 489 815 505 490 863 2640
24x20 1397 1406 1397 489 591 940 505 490 863 3250

22 1296 1305 1296 540 540 870 545 510 950 3790
24 1397 1406 1397 591 591 940 595 570 1030 4740

30x24 1651 1664 1651 591 736 1130 595 570 1030 5770
26 1448 1460 1448 635 635 1015 635 620 1093 5650
28 1549 1562 1549 686 686 1075 665 690 1170 6760
30 1651 1664 1651 736 736 1130 710 750 1255 8380

36x30 2083 2098 2083 736 876 1315 710 750 1255 10380
32 1778 1794 1778 781 781 1195 755 780 1327 9740
34 1930 1746 1930 832 832 1245 780 815 1405 11340
36 2083 2098 2083 876 876 1315 815 840 1465 13300
40 2337 2337 2337 978 978 1320 915 940 1640 18340
42 2437 2437 2437 1022 1022 1405 970 980 1720 21360
48 2540 2540 2540 1168 1168 1595 1105 1120 1970 31200
56 2949 2949 2949 1384 1384 1855 1300 1290 2305 47490
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SIDE ENTRY – ANSI 900#

SIZE FF BB PB A B C D WEIGHT
RF RTJ WE KG

2x1.1/2 368 371 368 38 51 216 105 105 150 40
2 368 371 368 51 51 216 105 105 160 50

3x2 381 384 381 51 77 241 105 105 160 53
3 381 384 381 77 77 241 165 130 190 76

4x3 457 460 457 77 102 292 165 130 190 97
4 457 460 457 102 102 292 210 167 237 150

6x4 610 613 610 102 152 381 210 167 237 210
6 610 613 610 152 152 381 260 210 320 367

8x6 737 740 737 152 203 470 260 210 320 447
8 737 740 737 203 203 470 295 266 420 600

10x8 838 841 838 203 254 545 295 266 420 700
10 838 841 838 254 254 545 345 330 515 1027

12x10 965 968 965 254 305 610 345 330 515 1148
14x10 1029 1038 1029 254 324 640 345 330 515 1235

12 965 968 965 305 305 610 390 380 605 1558
14x12 1029 1038 1029 305 324 640 390 380 605 1643
16x12 1130 1140 1130 305 375 705 390 380 605 1738

14 1029 1038 1029 324 324 640 400 370 640 1477
16x14 1130 1140 1130 324 375 705 400 370 640 1717

16 1130 1140 1130 375 375 705 440 435 715 2157
18x16 1219 1232 1219 375 425 785 440 435 715 2437
20x16 1321 1333 1321 375 473 855 440 435 715 2887

18 1219 1232 1219 425 425 785 482 500 800 2860
20x18 1321 1333 1321 425 473 855 482 500 800 3260

20 1321 1333 1321 473 473 855 530 500 900 4220
24x20 1549 1568 1549 473 571 1040 530 500 900 5400

24 1549 1568 1549 571 571 1040 615 630 1060 6850
30x24 1880 1902 1880 571 714 1230 615 630 1060 8750

26 1651 1674 1651 619 619 1085 650 650 1120 8040
28 1753 1775 1753 667 667 1170 670 710 1230 9970
30 1880 1902 1880 714 714 1230 725 780 1300 12210

36x30 2286 2315 2286 857 857 1460 725 780 1300 15420
32 2032 2054 2032 762 762 1315 785 810 11360 11870
34 2159 2188 2159 810 810 1395 805 850 1470 17230
36 2286 2315 2286 857 857 1460 845 900 1530 19920
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SIDE ENTRY – ANSI 1500#

SIZE FF BB PB A B C D WEIGHT
RF RTJ WE KG

2x1.1/2 368 371 38 38 51 216 105 105 150 45
2 368 371 51 51 51 216 105 105 150 53

3x2 470 473 51 51 77 267 105 105 160 66
3 470 473 77 77 77 267 165 130 190 98

4x3 546 549 77 77 102 311 165 130 190 126
4 546 549 102 102 102 311 215 167 245 200

6x4 705 711 102 102 146 394 215 167 245 290
6 705 711 146 146 146 394 260 230 345 485

8x6 832 841 146 146 194 483 260 230 345 575
8 832 841 194 194 194 483 300 285 450 827

10x8 991 1000 194 194 241 585 300 285 450 1032
10 991 1000 241 241 241 585 365 350 555 1507

12x10 1130 1146 241 241 289 675 365 350 555 1767
14x10 1257 1276 241 241 317 750 365 350 555 2152

12 1130 1146 289 289 289 675 420 423 710 2272
14x12 1257 1276 289 289 317 750 420 423 710 2537
16x12 1384 1406 289 289 362 825 420 423 710 2807

14 1257 1276 317 317 317 750 440 430 770 2880
16x14 1384 1406 317 317 362 825 440 430 770 3280

16 1384 1406 362 362 362 825 480 500 850 4120
18x16 1537 1559 362 362 407 916 480 500 850 4980
20x16 1664 1686 362 362 457 985 480 500 850 5150

18 1537 1559 407 407 407 916 550 600 980 6260
20x18 1664 1686 407 407 457 985 550 600 980 7540

20 1664 1686 457 457 457 985 620 650 1020 9120
24x20 2043 2071 457 457 534 1170 620 650 1020 10950

24 2043 2071 543 534 534 1170 700 720 1290 14320

Leusch reserve the right to make improvements without prior notice.
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GP and GH SCOTCH YOKE 90° ACTUATORS

ROTORK ACTUATORS - MODULAR CONSTRUCTION
Rotork GP and GH Range actuators share a modular construction design.
The centre body is available in five sizes. A pneumatic cylinder can be
attached to either or both sides. A spring can cylinder can also be fitted
to either side for Emergency Shut Down (ESD) applications. Modular

construction and stocking of components by Rotork Fluid System Centres
and a worldwide network of distributors facilitates quick delivery times.

Safe and versatile
Spring return units can be assembled to provide spring
return operation in either direction. The spring return
module is inherently safe since it can only be removed from
the centre body after all spring forces have been released.2 

GP and GH Actuators are alternatively supplied with canted
torque arms, where the machine is biased to deliver more
torque at one extremity of stroke. Use of canted torque
arms can further reduce the cost, weight and size of
actuation where the torque demand of the valve is highest
at one end of stroke - normally at the close position.

0° 90°
Valve torque demand

Symmetrical Scotch Yoke

0° 90°
Valve torque demand

Canted Scotch Yoke

GP and GH Scotch Yoke Actuators are designed to operate
ball, butterfly and plug valves requiring a quarter turn
movement for either on/off or modulating duty. This classic
design in its symmetrical form delivers torque in a manner
shown in this diagram. It affords a rugged yet compact
design for operating valves that require higher peak torque
near the open or closed extremities of valve stroke.



GP RANGE QUARTER-TURN PNEUMATIC ACTUATORS

GH RANGE QUARTER-TURN HYDRAULIC ACTUATORS

GP RANGE ACTUATORS
for pneumatic operation

Torques available
Up to 250,000Nm

2 Million inch pounds

Normal operating
pressures

Up to 12 bar (174 psi)
GG Range for high pressure

gas also available

GH RANGE ACTUATORS
for hydraulic operation

Torques available
Up to 250,000Nm

2 Million inch pounds

Normal operating
pressures

Up to 350 bar (5,000psi)

3 



INSIDE THE GP RANGE ACTUATOR

20 1

ITEM DESCRIPTION MATERIAL U.S. STANDARD EQUIVALENCE

1 Housing Carbon Steel ASTM A 283 gr.D

2 Yoke Carbon Steel API 5LX gr.X 52+ASTM A%£& CL1

3 Yoke Bushing Bronze ASTM B427 ALLOY UNS N. C90800

4 Thrust Bar Alloy Steel (Chromium plated) AISI SAE 9840

5 Sliding Block Bronze ASTM B427 ALLOY UNS N. C90800

6 Vent Valve Stainless Steel AISI 304

7 Bushing Steel, Bronze, PTFE

8 Tie Rod Alloy Steel AISI SAE 9840

9 Piston Rod Alloy Steel (Chromium plated) AISI SAE 9840

10 Piston Carbon Steel ASTM A 283 gr.D

11 End Flange Carbon Steel ASTM A 283 gr.D

12 O-Ring* NBR

13 Cylinder Tube Carbon Steel (ENP) API 5LX gr.X52

14 Bushing Steel + Bronze + PTFE

15 Seals* NBR + PTFE + Graphite

16 O-Ring* NBR

17 Sliding Ring PTFE + Graphite

18 O-Ring* NBR

19 Stop Setting Screw Alloy Steel AISI SAE 9840

20 Stop Setting Screw Alloy Steel AISI SAE 9840

Rotork Fluid System has available a CD ROM with an
overview of our extensive line of fluid power products. It
also contains an interactive sizing guide, downloadable
dimension drawings, schematics, specifications and
assorted technical information sheets.
To obtain a copy for your PC, contact the Rotork Fluid System office nearest you.

Pneumatic double acting actuator illustrated,
also available as spring return type

4 

4

3

6 7 13 18

11

12

195 14 15 16 17

2 8 9 10

Full specification on CD ROM

Paint specification
Offshore service application to
protect against severe weathering,
chemical atmospheres, salt spray
and petroleum products.

Surface preparation
Sandblasting to grade SA 2.1/2

Prime coat
Inorganic zinc 75 microns DFT

Intermediate coat
epoxy 110 microns DFT

Final coat
Polyurethane 40 microns DFT

Colour 
RAL 3011 Dark red 225 microns
total DFT



Hydraulic spring return actuator illustrated,
also available as double acting type

INSIDE THE GH RANGE ACTUATOR

5 
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ITEM DESCRIPTION MATERIAL US STANDARD EQUIVALENCE

1 Housing Carbon Steel ASTM A 283 gr.D

2 Yoke Carbon Steel API 5LX grX 52 + ASTM A537 CL1

3 Yoke Bushing Bronze ASTM B427 Alloy UNS N. C90800

4 Thrust Bar Alloy Steel (Chromium plated) AISI SAE 9840

5 Sliding Block Bronze ASTM B427 Alloy UNS N. C 90800

6 Vent Valve Stainless Steel AISI 304

7 Bushing Steel, Bronze, PTFE

8 Screw Alloy Steel AISI SAE 9840

9 Head Flange Carbon Steel ASTM A 283 gr.D

10 O-Ring* NBR

11 Cylinder Carbon Steel (ENP) ASTM A 283 gr.D

12 Bottom Flange Carbon Steel ASTM A 283 gr.D

13 Stop Setting Screw Alloy Steel AISI SAE 9840

14 Seals* NBR + PTFE

15 Tie Rod Alloy Steel AISI SAE 9840

16 O-Ring* NBR

17 Piston Carbon Steel ASTM A283 gr.D

18 Seal* NBR + PTFE + Bronze

19 Bushing Steel + Bronze + PTFE

20 Spring Cartridge Carbon Steel ASTM A 283 gr.D

21 Spring Alloy Steel ASTM A 29 gr.9254

22 Spring Cartridge Stem Alloy Steel (Chromium Plated) AISI SAE 9840

23 Stop Setting Screw Alloy Steel AISI SAE 9840

24 Bushing Steel, Bronze, PTFE

25 Bushing Steel, Bronze, PTFE

* Actuator Seals
Standard NBR -20°C to 60°C (-4°F to 140°F)
High Temp Viton >60°C (>140°F)
Low Temp Fluorosilicone <-20°C (<-4°F)

Rotork Fluid System -
Approvals and Industry
Standards
All hydraulic actuators are flushed as
standard. Flushing to NAS1638 class 6
is available on request.
EN 10204 3.1b Certification for
critical components.

Actuators and controls in accordance
with UK health and safety
requirements for pipeline safety
regulations SI 825 (1996).

Actuator Design calculation procedure
approval by Lloyds (report no.
094/5152).

Rotork ensure that where applicable
actuators offered will be in full
compliance with EU pressure
equipment directive PED SI-2001.

Actuators are to IP66 standards.

Hydrostatic valve and actuator testing
facilities available.



KEY DESIGN FEATURES

GP/GH Range Quarter-turn operation: 

Standard range covers torque requirements up to 250,000 Nm (2
million inch pounds) - higher output torques are available on request.

Double acting and single acting (spring return) versions are available.

Carbon steel scotch yoke mechanism - available in either symmetric or
canted form, to follow application-specific valve requirements with
minimum cost and weight.

Totally enclosed weatherproof housing in fabricated carbon steel and
complete with bottom relief valve to avoid any undesired over-
pressurisation.

Bronze sliding blocks on the torque arm to ensure minimum friction
and long service life.

Alloy steel chromium plated thrust bar to support the transverse loads
of the scotch yoke.

Carbon steel, electroless nickel plated cylinders fitted with mechanical
end stop to ensure accurate angular stroke adjustment +/-5°

Carbon steel piston with dynamic floating seal to reduce
friction and avoid stick-slip effect even after prolonged
periods without operation.

Chromium plated piston rod.

For spring return versions the spring is totally
enclosed in a carbon steel enclosure cartridge.

Scotch yoke centre body designed so that
the spring can only be removed in the
fully relaxed state - thus avoiding the
possibility of injury during
disassembly.

Standard valve position indicator.

Double acting actuators can be
supplied with emergency tanks
to allow operation during
supply failure.

Every Rotork Fluid System actuator is built to provide long and efficient
service with minimum maintenance. The design, engineering and
materials used in construction ensure optimum performance even in the
harshest environments. Listed here are some of the most important
features that enable Rotork GP and GH actuators to achieve and
maintain this high level of service.

The GP and GH actuators are of a rugged, efficient and compact design
incorporating an internal chromium plated guide bar to absorb side
loads during operation of the scotch yoke mechanism.

6



CONTROLS

FLOWPAK INTEGRATED CONTROL SYSTEMS

In addition to the conventional control solutions generally associated
with pneumatic and hydraulic systems, Rotork offers a versatile, integral
control package called Flowpak. All control components are placed
within a single enclosure mounted on the actuator. This has many
advantages including greatly simplified commissioning. Flowpak also
integrates pneumatic and hydraulic controls with digital supervisory
systems. For more information on Flowpak request publication F610E.

KEY DESIGN FEATURES

Manifold block integrates all pneumatic or hydraulic piping.

Certified explosion proof assembly covered by a single certificate.

Certified submersible for 72 hours at 50 metres.

Rotatable terminal compartment simplifies conduit connections.

Digital communication networks are available for Profibus,
Foundation Fieldbus and Rotork Pakscan.

Optional emergency
handwheel (above) and
limit switch (left) 

7

Control component packages are a part of
any actuator/valve installation. Rotork has
extensive experience in the design and
assembly of all types of fluid power control
systems to satisfy any customer
requirement for on/off, modulating or ESD
service. Packages can be mounted on a
panel or in a cabinet and mounted either
on the actuator or at a remote location.

Emergency and Manual override
Emergency manual operating is guaranteed using the optional
jackscrew with handwheel. Reduction gearing for large actuators,
declutchable and removable handwheels are also available.

For larger, high torque actuators, hydraulic manual override units
are also available.

Limit switch
Specially designed for use in extreme environments, the MB1 limit
switch has a mechanical position indicator, weather proof
protection class IP 67 and is explosion proof to CENELEC EN 50014
and EN 50018 EEx-d-IIC T6 (see publication F600).
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Rotork Fluid System Centres of Excellence

All Rotork Fluid System
actuators are
manufactured under a
third party accredited
ISO9001 quality
assurance program

All Rotork Fluid System
actuators are
manufactured under a
third party accredited
ISO9001 quality
assurance program











1

With manual override unit M1

For DA and SR actuators, sizes  RC210 to RC280.

Leaves the top of the actuator free for the fitting of accessories.

Enables locking of the actuator in open and closed position. Especially
useful with spring return units SR.

The handwheel is standing still during remote operation.

Eliminates the need of dangerous levers / keys during manual operation.

Simple and secure function.



2

DIMENSIONS in mm

DA/SR A B C

RC210–220 290 145 180

RC230–240 340 190 180

RC250–260 500 295 320

RC270 800 515 400

RC280 800 490 600

Other measures according to Technical Data No 851.

SPECIAL DESIGN

Locking for additional safety during operation and repair.
Cut the flow and lock with a padlock.
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Denomination Number Material Surface treatment

10M Piston M 1 Aluminium —
22M Spring guide M 1 RC210–260: Aluminium —

RC270–280: Ductile iron Corrosion protection
25M Spring housing M 1 Aluminium Anodized

41 Needle roller bearing, RC250–280 1 Ball bearing steel —
42 O-ring 1 Nitrile —
43 Slide bearing, RC210–240 1 Tin bronze —

Needle roller bearing, RC250–280 1 Ball bearing steel —
44 Cuff sealing 1 RC210–240: Nitrile —

RC250–280: Nitrile/steel Zinc plated
45 Key 1 RC210–240: Brass —

RC250–280: Steel —
46 Handwheel 1 Aluminium Anodized
47 Set screw 1 Stainless steel —
48 O-ring 2 Nitrile —
49 Tube, transparent 1 Acrylic plastic —
50 Protecting tube 1 Aluminium Anodized

51A Stem, DA (right-threaded) 1 Steel —
51B Stem, SR (left-threaded) 1 Steel —

52 Spring 1 Stainless spring steel —
53 Locking hook 1 Stainless steel —
54 Tredo-sealing 2 Nitrile/steel Zinc plated
55 Spacer, RC210–260 1 Stainless steel —
56 Screw, RC210–260 1 Stainless steel —
57 Spring holder 1 Stainless steel —
58 Screw 1 Steel Zinc plated
59 O-ring 1 Nitrile —
60 Spacing washer, RC250–260 1 Aluminium Anodized
61 Screw 2 Steel Zinc plated

62A Stem nut, DA (right-threaded) 1 RC210–240: Brass —
RC250–280: Ductile iron Zinc plated

62B Stem nut, SR (left-threaded) 1 RC210–240: Brass —
RC250–280: Ductile iron Zinc plated

Material table

Other details according to Instruction No 836.

Springs only in SR design.
Otherwise the drawing shows a
DA actuator in open position.

Detail
No
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FUNCTIONAL DESCRIPTION

Neutral position
With the stem       in neutral position, the piston
      can move freely and the actuator can be
operated pneumatically. The picture shows a
double acting actuator, DA, in ”open” position or
a single acting actuator, SR, in ”closed” position.

The actuator shaft       is thus turned in the same direction as the handwheel.
When the actuator has been operated manually, a return to the neutral position must take place
before remote operation can be performed again.
On dismounting the manual operation housing         , the actuator must first be ventilated, for SR
actuators the stem       must also be in neutral position.
See instruction No 836.

1

10M

2

End position adjustment
M1 in neutral position works as an end position stop.
DA: Adjustment of closed valve position.
SR: Adjustment of open valve position.
Adjustment degree: +3° / –90° in relation to the end
position.

3A

Manual operation
DA: The handwheel      is turned anti-clockwise.
The stem         and piston            are pressed inwards.
The valve opens.
SR: The handwheel is turned clockwise. The stem
and piston are pressed inwards. The valve closes.

10M

3B

Manual operation
DA: The handwheel is turned clockwise. The stem
and piston are drawn outwards. The valve closes.
SR: The handwheel is turned anti-clockwise. The
stem and piston are drawn outwards. The valve
opens.

46

51

51

51

Remote Control Sweden AB · Kontrollvägen 15 · SE-791 45 Falun · Sweden · Tel. +46(0)23 58700 · Fax +46(0)23 58745
 rc.falun@remotecontrol.se · www.remotecontrol.se

Neutral position

51
10M

46

15

25M



The microprocessor-controlled positioner ensures a preset as-
signment of the valve stem position to the electric input signal. It
compares the 4 to 20 mA reference input signal received from
the control device to the travel of the control valve and generates
the corresponding pneumatic output signal pressure (output
variable). 
Suitable for attachment to both linear and rotary actuators
The Type 3780 Positioner is equipped with an interface which
complies with the HART® Field Communication Protocol, enab-
ling connection to a PC or HART®-compatible handheld communi-
cator (configurator) for bidirectional data exchange.
SAMSON’s TROVIS-VIEW software and the device-specific
database module can be used to configure and parameterize
the positioner. The positioner can, however, also be operated
with other suitable software packages.
Version with type of protection "Intrinsic safety EEx ia IIC T6",
"EEx n" for Zone 2 or in combination with Type 3770 Field
Barrier with type of protection "Flameproof enclosure EEx d"
The digital data processing feature offers the following advant-
ages over conventional positioners:
• Automatic adjustment of zero and span when initializing the

positioner
• Automatic detection of errors in the actuator or pneumatic

system
• Operating direction selectable using software functions,

therefore independent of the mounting position
• Selectable characteristics
• Simple modification of control parameters even during oper-

ation
• Monitoring and diagnosis functions, e.g. self-test functions for

fault alarm output, software limit switches and position trans-
mitters; total valve travel (travel integral)

• Supports advanced valve diagnosis using SAMSON’s
TROVIS-EXPERT software

• Continuous monitoring and adjustment of zero
• Minimum air consumption
• Permanent storage of all parameters in the EEPROM
• Optionally available with forced fail-safe venting action to

vent the actuator via the 2/2-way valve (Fig. 4, item 4) upon
failure of the external signal. As a result, the control valve is
forced to move to its fail-safe position. This function can be
activated using a hardware switch.

Positioner with HART Communication

Type 3780

Application
Single-acting or double-acting positioner for attachment to
pneumatic control valves. Supplied with a standardized electric
input signal from 4 to 20 mA ⋅ For rated travels from 5 to
255 mm and opening angles up to 120°
Smart instrument according to the HART® Field Communication
Protocol.  Designed for types of protection EEx ia, EEx n or EEx d.

Associated Information Sheet T 8350 EN Edition July 2003

Data Sheet T 8380 EN

Fig. 1 ⋅ Type 3780 Positioner with HART Communication

Fig. 3 ⋅ Type 3780 Positioner with opened case

Write protection switch

Fig. 2 ⋅ Ex d positioner with Type 3770 Field Barrier 



Principle of operation 
The travel of the final control element is detected using the
non-contact inductive displacement sensor (1) and transmitted
to the microcontroller (2) via a converter. In the microcontroller,
the travel is compared to the set point, and the two pneumatic
2/2-way switching valves (3, 4) are activated whenever a
deviation (i.e. error) occurs. Depending on the error, these
valves either add air to (3) or vent air from (4) the pneumatic
actuator using corresponding boosters.
A second microcontroller (5) manages the communication ac-
cording to the HART® Field Communication Protocol. The fre-
quency shift keying (FSK) signal used for communication is
superimposed on the standardized electric current signal.
The TROVIS-VIEW software package can be used to adjust and
select all required parameters and download these to the posi-
tioner. After that, the positioner can operate independently of
the PC or handheld communicator.
By default, the positioner is equipped with a fault alarm output
used to signalize various errors and other relevant messages.
A write protection switch located on the inside of the cover
prevents that saved configuration data are overwritten uninten-
tionally.

Accessories
Options to extend the function range of the positioner include:
– Two inductive limit switches (proximity switches) or two soft-

ware limit switches (to be configured via the program)
– One analog position transmitter which, independently of the

reference input signal, converts the valve stem position into
an analog output signal (operating direction can be con-
figured via the software)

FSK

2 T 8380 EN

2

5 1

3

4

Fig. 5 ⋅ TROVIS-VIEW Configuration and Operator Interface,
dialog box for user-defined characteristic

1 Inductive displace-
ment sensor

2 Microcontroller
3 2/2-way valve

4 2/2-way valve
5 Microcontroller
FSK Frequency shift

keying signal for
communication

Fig. 4 ⋅ Functional diagram of Type 3780 Positioner 
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Table 1 ⋅ Technical Data
Travel

Direct attachment to Type 3277:
Attachment acc. to IEC 60534-6 (NAMUR):

Adjustable
 5 to 30 mm
 5 to 255 mm or 30° to 120° with rotary actuators

Reference input signal w
Minimum current
Load impedance

Signal range: 4 to 20 mA, span: 4 to 16 mA ⋅ Static destruction limit: 500 mA
3.6 mA
≤ 10.8 V (corresponds to 540 Ω  at 20 mA)

Supply air 1.4 to 6 bar (20 to 90 psi)
Output signal pressure 0 bar up to capacity of supply air pressure
Characteristic Adjustable: linear/equal percentage/reverse equal percentage/freely programmable

Deviation from characteristic ≤1 %
Dead band Adjustable from 0.1 to 10 %, default: 0.5 %
Resolution ≤ 0.05 %
Transit time 240 s separately adjustable for exhaust and supply air 
Operating direction Reversible, selection via software
Air consumption Independent of supply air < 90 ln/h

Air output capacity
Add air to actuator At ∆p = 6 bar:  9.3 mn3/h, at ∆p = 1.4 bar: 3.5 mn3/h 
Vent air from actuator At ∆p = 6 bar: 15.5 mn3/h, at ∆p = 1.4 bar: 5.8 mn3/h 

Permissible ambient temperature −20 to 80 °C ⋅ −40 to 80 °C with metal cable gland
For devices equipped with position feedback indication only −20 to 80 °C 
The values of the EC type examination certificate specified in Table 3 additionally apply to 
Ex devices.

Temperature influence ≤ 0.15 %/10 K
Supply influence None
Effect of vibration None up to 250 Hz and 4 g
Explosion protection EEx ia IIC T6 (see Table 3) or EEx nA II T6
Degree of protection IP 54, (IP 65 special version)
Electromagnetic compatibility Requirements met according to EN 50 081/50 082 and NAMUR Recommendation 21 
Electrical connection 1 plastic cable gland M20x1.5, black

Second additional tapped hole M20x1.5
Weight Approx. 1.3 kg
Fault alarm output For connection to signal converter according to EN 60 947-5-6 ⋅ Static destruction limit: 16 V
Communication
Hardware and software requirements TROVIS-VIEW Configuration and Operator Interface (see Data Sheet T 6661 EN) ⋅ Handheld

communicator, e.g. Type 275 by Fisher Rosemount ⋅ DTM acc. to Specification 1.2  ⋅ Integration
of other user interfaces possible

Data transmission HART® Field Communication Protocol
Impedance in HART frequency range: receive 350 to 450 Ω, send approx. 115 Ω

Software functions Automatic start-up; adjustment of characteristic, operating direction, reference input signal
range and transit time; limitation of the travel range; cross-over correction; automatic zero
correction; fault alarms;  total valve travel (travel integral); diagnosis messages; device
information; non-volatile storage of data; test functions; logging via IBIS

Forced fail-safe venting action
Input

Kv value

To be activated via internal switch
6 to 24 V dc ⋅ Ri approx. 6 KΩ at 24 V dc (voltage-dependent)
Switching point for 1-signal at values ≥ 3 V ⋅ Switching point for 0-signal only at 0 V
0.17

Accessories
Inductive limit switches For connection to signal converter according to EN 60 947-5-6, two Type SJ2-SN inductive

proximity switches
Software limit switches For connection to signal converter according to EN 60 947-5-6, two configurable limit values 

Hysteresis: 1 %
Analog position transmitter

Output
Characteristic
Hysteresis
Ripple content of dc signal 
Operating range
Power supply 
Permissible load

Resolution
High-frequency influence
Influence of power supply
Temperature influence

Two-wire transmitter
4 to 20 mA ;  operating direction reversible
Linear (deviation ≤ 1%, incl. influence of mechanical deflection for NAMUR attachment) 
≤ 0.3 % 
0.6 % at 28 Hz/IEC 381 T1
−10 to +114 %
12 to 35 V dc

RB = 
US − 12 V
20 mA 

≤ 0.05 %
< 2 % at 50 to 80 MHz
None
Same as positioner
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Table 2 ⋅ Materials 

Case Die-cast aluminum, chromated and plastic-coated

External parts Stainless steel WN 1.4571 and WN 1.4301

Table 3 ⋅ Data which additionally apply to explosion-protected Type 3780-1.... Positioner

Permissible maximum values for Signal circuit Position
transmitter

Forced fail-safe
venting action

Inductive
limit switches

Type 3780-12

Software
limit switches

Type 3780-13
Fault alarm output

 Ui 28 V 15.5 V 20 V

 Ii 115 mA 52 mA 60 mA

 Pi 1 W 0.5 W 169 mW 250 mW

 Ci 5.3 nF Negligibly small 40 nF 5.3 nF

 Li Negligibly small 60 µH Negligibly small

Ambient temperature ranges in °C

Temperature class T6 T5 T4

Signal circuit
Forced fail-safe venting action
Fault alarm output
Software limit switches

−40 to 60 °C −40 to 70 °C −40 to 80 °C

Inductive 
limit switches at

Ii = 52 mA −40 to 45 °C −40 to 60 °C −40 to 75 °C

Ii = 25 mA −40 to 60 °C −40 to 80 °C −40 to 80 °C

Position transmitter −20 to 60 °C −20 to 70 °C −20 to 80 °C

Summary of the approved explosion protection certificates for Type 3780

Certificate type Certificate number Date Comments

Certificate of Conformity
First Addendum
Second Addendum

PTB No. Ex-94.C.4069 1994-11-09
1996-10-14
1998-05-08

EEx ia IIC T6
Changes in the construction
New initiators

EC Type Examination Certificate
First Addendum

PTB 00 ATEX 2038 2000-05-03
2000-10-10

II 2G EEx ia IIC T6
Changes in EMC

Statement of Conformity PTB 02 ATEX 2033 X 2000-04-05 II 3G EEx nAa II T6

SEV Certificate 98.7.70563.01 1998-08-12 EEx ia IIC T4-T6

CZ Certificate FTZÜ 99 Ex 0110 1999-06-23 Ex II 1G EEx ia IIC T6

BKI Certificate (first extension) Ex-97.C.163 2000-05-10 EEx ia IIC T6

FMRC Certificate

Revision

J.I.OD6A3.AX 1998-02-25

2002-02-20

Classes I, II, III; Div. 1, Groups A-G;
Div. 2, Groups A, B, C, D; NEMA Type 4X
3.3-volt version

CSA Certificate LR 54227-29

1181233

1998-08-14

2002-04-15

Class I; Div. 1; Groups A, B, C, D
Type 4 Enclosure 
Class 1, Zone 0, Ex ia IIC T6; 3.3-volt version

GOST Certicifate A-0711 1997-07-25 1 Ex ia IIC T6

AUS Certificate AUS Ex 3621 X 2000-07-18 Ex ia IIC T6, Class I, Zone 0
Ex n IIC T6, Class I, Zone 2

JIS Certficate C 15863 May 2002 Ex ia IIC T6, 3.3-volt version

The test certificates are included in the mounting and operating instructions and are available on request.
For EEx d certificates concerning the Type 3770 Field Barrier, refer to Data Sheet T 8379 EN.
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Fig. 7 ⋅ Point-to-point communication of Type 3780

1

PC

2

4 3780-1
+  4...20 mA
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_
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Non-hazardous area               Hazardous area

Fig. 8 ⋅ Point-to-point communication of Type 3780-1 
 Positioner in hazardous area

PC

1

3
+
_
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_

3

4

4

4

3780-1

3780-1

3780-1

5

5

5
+
_

Non-hazardous area   Hazardous area

Fig. 9 ⋅ Communication over multiplexers illustrated here using
a FSK bus 

Connecting the positioner
The Type 3780 Positioner can be operated as a single unit
(point-to-point communication), in multi-drop mode or over a
multiplexer. Figs. 7 to 9 illustrate how the unit is to be connected.

The isolating amplifiers in the explosion-protected version (4)
are only required when Type 3780 Positioner is used in hazard-
ous areas.

i G

GW2 GW1

PE –12+11 –52+51 –42+41 –82+810 –32+31–84+83

i

–

+

US
+–

Communication

Control signal i
mA

Limit switches Fault message

Signal converter
acc. to EN 60 947-5-6

Forced
fail-safe
venting
action

Supply voltage for
position transmitter

6 to 24 V dc

 Electrical connection

Fig. 6 ⋅ Electrical connection for Type 3780 Positioner including accessories

1 FSK modem
2 Handheld communica-

tor (suitable for haz-
ardous areas)

3 Controller / control
station

4 Isolating amplifier ver-
sion for hazardous
areas

5 Control valve



Attaching the positioner to the actuator
The Type 3780 Positioner can be mounted directly to the Type
3277 Linear Actuator using a connection block. For actuators
with fail-safe action "Actuator stem extends" and for Type
3277-5 (effective area of 120 cm2), the supply pressure is
transferred to the diaphragm chamber through an internal bore
in the actuator yoke. For actuators with fail-safe action "Actua-
tor stem retracts" and effective areas of 240 cm2 or larger, the
supply pressure is transferred to the diaphragm chamber via a
prefabricated external tube connection.
Using an adapter plate, the positioner can also be easily
attached to either side of the actuator according to
IEC 60534-6-1 (NAMUR recommendation).
Attachment to the Type 3278 Rotary Actuator or other rotary
actuators according to VDI/VDE 3845 requires an intermediate
piece. The rotary motion of the actuator is converted into a
linear motion via a cam disc. The cam disc is designed for
angles of either 0° to 90° or 0° to 120°. The characteristic can
be selected using the software.
For double-acting springless actuators (without spring return), a
reversing amplifier is required to generate the second opposed
signal pressure.

Supply (9)

Output (36)
28

14
27

16
4

15
0

86

30
.5

40

198
78.5

Dimensions in mm

Direct attachment to 
Type 3277 Actuator

M 20x1.5

54

39
N1=113
N2=200

56
58

86

15
0

16
4

27

198
78.5

Attachment acc. to 
IEC 60534-6-1 and NAMUR

28.5

28
.5

Output1
(A1)

 

Output2 (A2)

Supply (Z)

56 75

15
0

82

198

14

45

27
16

4
50

35 39
78.5 46

50
86

Fu
lc

ru
m

Attachment to 
rotary actuators

Reversing amplifier (optional)
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75

NPT ½

130

Ø 90

164

150

86

cor.tem

Ex

78
.5

Fig. 10 ⋅ Type 3780 Ex d Positioner with Type 3770 Field Barrier

M20 x 1.5



Nomenclature for ordering
Type designation: Type 3780 -
Explosion protection

Without 0
 II 2 G EEx ia IIC T6 acc. to ATEX 1
CSA/FM, intrinsically safe 3

 II 3 G EEx nA II T6 acc. to ATEX 8
Accessories

Limit switches
Without 0
2 inductive 2
2 software 3

Forced fail-safe venting action
Without (deactivated) 0
With 1

Position transmitter
Without            0
4 to 20  mA 1

Pneumatic connections
1⁄4 - 18 NPT 1
ISO 228/1 - G1⁄4 2

Accessories
M 20x1.5 to 1⁄2 NPT adapter
Metal cable gland
 

Ordering text
Positioner with HART Communication

Type 3780-... (see nomenclature)
Optional TROVIS-VIEW operator interface

FSK modem 

Pressure gauge to display the signal pressure:
Without
With

For positioners with limit switches:
Tag outside active zone Contact closed/
Tag inside active zone Contact opened

Attachment to Type 3277 Actuator:
Actuator sizes 120/ 240/ 350/ 700 cm2 

Fail-safe action: 
Actuator stem "Extends"/"retracts"

Attachment according to IEC 60534-6-1 (NAMUR):
Travel: … mm 
Stem diameter: … mm (if applicable)
If applicable, signal pressure throttling for actuators with
small travel volume

Attachment to rotary actuators:
Type 3278, actuator sizes 160/ 320 cm2

Attachment to single-acting or double-acting rotary actuators
according to VDI/ VDE 3845:
If applicable, signal pressure throttling for actuators with
small travel volume

Specifications subject to change without notice.
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SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone: +49 69 4009-0 ⋅ Fax: +49 69 4009-1507
Internet: http://www.samson.de
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Application

Pneumatic lock-up valve for shutting off the signal pressure line
of pneumatic actuators

The pneumatic lock-up valve shuts off the signal pressure tube
either when the air supply falls below an adjusted value or upon
complete air supply failure. This causes the actuator to remain
in its last position.

Versions

Type 3709-1 (Fig. 1) ⋅ Lock-up valve for direct attachment to

Types 4765 or 3766 Pneumatic Positioners or Types 4763,
3767, 3780 or 3785 Electropneumatic Positioners when these
are integrally attached to a Type 3277 Actuator, without con-
nection block (not in connection with mounting block and Type
4708 Supply Pressure Regulator).

Type 3709-2 (Fig. 2) ⋅ Lock-up valve for arbitrary installation
in the signal pressure line. 

Principle of operation (Fig. 3)

The supply air produces a force on the diaphragm (4) which is
balanced by the spring (6). When the force produced on the
diaphragm is greater than the spring force, input and output are
connected, i.e. the signal pressure supplied by the positioner is
transmitted unobstructed to the actuator. When the supply air
pressure falls below the adjusted value, the spring force domi-
nates, and the spring (6) moves the plug (3) fully into the seat
(9). As a result, the pressure in the actuator is locked up.

Fig. 2 ⋅ Type 3709-2 Pneumatic Lock-Up Valve

Fig. 1 ⋅ Type 3709-1 Pneumatic Lock-Up Valve

Edition July 2001

Data Sheet T 8391 EN

Associated Information Sheet T 8350 EN

Pneumatic Lock-Up Valve

Type 3709 

Legend to Fig. 3
1 Housing
2 Cover
3 Plug
4 Diaphragm
5 Diaphragm plate
6 Spring

7 Spindle
8 Cap
9 Seat
pa Signal pressure output
pe Signal pressure input
pz Supply air

p z

p e

p a

Fig. 3 ⋅ Sectional drawing of Type 3709-2 



Examples of application

Ordering text

Pneumatic Lock-Up Valve Type 3709- ...

Attached to Positioner Type ...

Connections 1⁄4 NPT or G 1⁄4

Specifications subject to change without notice.

Dimensions in mm

T 8391 EN

SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone +49 69 4009-0 ⋅ Fax +49 69 4009-1507
Internet: http://www.samson.de
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Closed loop controlling             Closed and open loop controlling            Closed loop controlling and safety interlocking   

1 Pneumatic control valve
2 Positioner
3 Lock-up valve
4 Solenoid valve

Technical data

Connections 1⁄4 NPT or G 1⁄4

Supply air Max. 12 bar

Signal pressure Max. 6 bar

Kvs value Approx. 0.2

Set point range Continuously adjustable from 0... 6 bar

Recommended 
adjustment

≥ 0.2 bar above required signal pressure
Min. 1.6 bar

Permissible 
ambient temperature

−25 ... +80 °C
Extended temperature range on request

Weight approx. 0.4 kg

Materials

Housing Die-cast aluminum, plastic-coated,
stainless steel on request

Cover Ultramid

Diaphragm CR (chloroprene rubber w. fabric)

Diaphragm plate Al

13
0

42

Input
signal

Output

12
3

70

Output
Supply

52
28

28

54
44

Supply

11
25

23
.5

13
16

Type 3709-1

Type 3709-2



 

I N S T R U M E N TAT I O N

BO O S T E R RE L AY SE R I E S IL100
7.17

BO O S T E R RE L AY SE R I E S IL100

 

T h i s  un i t  i s  u s ed  when  a  pneuma t i c  s i gna l  wh i ch  ha s  t he  r i gh t  p r e s s u r e
doe s  no t  ha ve  t he  r equ i r ed  f l ow  to  a c t i v a t e  one  o r  mo re  p i e ce s
o f  equ ipmen t .  The  Boo s t e r  Re l a y  supp l i e s  an  ou tpu t  p r e s -
su r e  i d en t i c a l  t o  t he  s i gna l  p r e s su r e  bu t  w i t h  a  much  l a r g -
e r  f l ow  capac i t y .
S imu l t aneous  p r e s su r e  con t ro l  o f  s e ve r a l  un i t s  f r om  a
sma l l  s i gna l  f l ow  i s  po s s i b l e .
When  p i p i ng  be tween  s i gna l  i n s t r umen ta t i on  and  ope r a -
t i ona l  a r ea  i s  l ong ,  p r e s su r e  l o s s  i n  s i gna l  p i p i ng  i s  m in -
im i s ed  b y  m in im i s i ng  s i gna l  f l ow  demand .
C an  be  u sed  w i t h  e l e c t r opneuma t i c  r egu l a to r  t o  g i v e  h i gh
f l ow  E / P  p r e s su r e  con t ro l .
C an  be  u sed  whe re  p r e s su r e  con t ro l  o f  l ub r i c a t ed  a i r  i s
r equ i r ed  bu t  s i gna l  con t ro l  equ ipmen t  mus t  ha ve  non -
l ub r i c a t ed  i n s t r umen t  qua l i t y  a i r .
Can  be  f i t t ed  w i t h  po s i t i one r s  t o  i n c r ea se  a c tua to r
speed .

H O W T O

O R D E R

B O O S T E R R E L A Y I L 1 0 0

IL100-02 1⁄4"
IL100-03 3⁄8"

ACCESSORIES

B O O S T E R R E L A Y I L 1 0 0
261022 ………………………… Mount i ng  B r a cke t

T E C H N I C A L

SPECIFICATIONS

Supply Pressure 1000kPa

Signal Pressure max. 700kPa

Output Pressure max. 700kPa

Flow Rate 600 L/min
at a supply pressure of 500kPa

Air Consumption
3 L/min or less at an 

output pressure of 100kPa

Linearity Within ± 1%

Hysteresis Within 1%

Effective orifice mm 2 (cv) 20 (1.1)

Pressure Ratio signal:output 1:1

Ambient and Fluid Temperature -5 ~ 60ºC

Port Size 1⁄4,  3⁄8

D I M E N S I O N S

B O O S T E R R E L A Y I L 1 0 0

F L O W

CHARACTERISTICS
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April 1980 Bulletin 71.7:122A

Type VL1000 FIELDVUE   
Valve Link

Fisher Controls

�

Type 122A Three-Way
Switching Valve

�

The Type 122A valve (see figure 1) is a high–capacity, eco-
nomical three-way pneumatic switching valve for on-off ap-
plications. This valve can be used for diverging or converg-
ing gaseous service, diverging liquid service with
gas-loaded liquids, and converging liquid service. Six
spring ranges are available for control pressures from 3 to
150 psig (0.2 to 10.3 bar).
Features
� Convenient Installation— Compact construction

permits easy handling and installation

� Easy Leak Detection— Vent hole between body and
actuator stem seals allows rapid detection of body or ac-
tuator leakage

� Easy Maintenance— With the bottom piping discon-
nected, the valve can be completely disassembled without
removing it from the line
Figure 1.  Type 122A Three-Way Switching Valve

W3141-1*
Principle of Operation
Refer to figure 2. The flow through the Type 122A valve is
normally from connection A to C, with the spring force hold-
ing the valve plug down on the connection B seat ring (di-
verging service).

As the pressure under the diaphragm is increased through
control connection D, it acts against the force of the spring.
When the control pressure overcomes the force of the
spring, the valve begins to stroke, uncovering the connec-
tion B seat ring. As the pressure under the diaphragm in-
creases to the set point, the valve completes its stroke and
the connection C seat ring is covered.

The point at which the valve completes its stroke and the
pressure change necessary to do this are dependent on
the spring rate and the set point chosen. The set point is
easily changed by adjusting the screw at the top of the
valve.
Figure 2. Sectional of Type 122A Valve

w0157

A

B

C

D
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page 2

Bulletin
71.7:122A

Specifications
BODY SIZES AND Connections A and C: Available 
END CONNECTION in � 3/4 or � 1-inch body sizes
STYLES with NPT screwed end connec

tions
Connection B: 3/4-inch NPT
screwed

MAXIMUM INLET 150 psig (10.3 bar)
PRESSURE

SPRING RANGES See table 1

MAXIMUM CONTROL 150 psig (10.3 bar)
PRESSURE TO 
DIAPHRAGM

MATERIAL –20 to �150� F (–29 to 
TEMPERATURE �66�C)
CAPABILITIES

CONSTRUCTION Valve Body: Cast iron
MATERIALS Bottom Connector: Steel

Spring Case: Aluminum
Lower Diaphragm Case: Cast 
iron
* At an inlet pressure of 25 psig (1.7 bar) and with full pressure drop acoss the body.

Fisher Controls

not guarantee satisfactory results from reliance upon such information. Nothing contained herein
is to be construed as a warranty or guarantee, express or implied, regarding the performance,

�

Disc and Disc Holder Assem-
bly: � Nitrile and aluminum or 
� nitrile and stainless steel
Seat Rings: � Aluminum or 
� stainless steel
Diaphragm: Neoprene
Gasket: Asbestos
O-Rings: Nitrile
Stem Washers: Neoprene and 
felt
Spring: Plated steel

FLOW Cg*
COEFFICIENT Connection A to B: 138

Connection A to C: 131
C1
Connection A to B: 28.0
Connection A to C: 32.5

CONTROL 1/4-inch NPT female
CONNECTION
VENT 1/4-inch NPT female with
CONNECTION screen
APPROXIMATE 5 pounds (2.3 kg)
WEIGHT
Table 1. Spring Selection

SPRING RANGE

DIAPHRAGM
PRESSURE

CHANGE REQUIRED
FOR FULL STROKE

SPRING
PART

NUMBER

SPRING
COLOR
CODE

Psig Bar Psi Bar
NUMBER CODE

3-15
5-20
5-35

0.2-1.0
0.3-1.4
0.3-2.4

10
13.5
22

0.7
0.9
1.5

1D8923 27022
1D7515 27022
1D6659 27022

Red
Cadmium
Blue

30-60
40-100
60-150

2.1-4.1
2.8-6.9
4.1-10.3

30
54
66

2.1
3.7
4.6

1D7455 27142
1E5436 27142
1R9013 27022

Green
Yellow
Brown
P
rin

te
d 

in
 U

.S
.A

.

Installation

The Type 122A valve may be installed in any position. Be
certain the spring case vent opening is pointing down and
is protected against the entrance of moisture and any other
material that may plug the vent. The Type 122A valve
should not be used in installations where water hammer
can be experienced. Dimensions are shown in figure 3.
 merchantability, fitnessor any other matter with respect to the products, nor as a recommendation
Ordering Information

Refer to the ‘‘Specifications’’ table. Review the description to
the right of each specification and in the referenced table and
specify the desired choice wherever there is a selection to be
made. Also be sure to specify the desired set point.

While this information is presented in good faith and believed to be accurate, Fisher Controls does

to use any pr
without notic
Figure 3. Type 122A Valve Dimensions
For information write:
P.O. Box 190, Marshalltown, Iowa 50158 U.S.A.
or Brenchley House, Maidstone, Kent ME 14 1UQ, England

oduct or process in conflict with any patent. Fisher Controls reserves the right,
e, to alter or improve the designs or specifications of the products described herein.



Quick Venting Valves
Nominal sizes 4 to 25
Pneumatically actuated 
Port sizes G 1/8 to G 1
Operating pressure 0.5 to 10 bar Catalog Register

P 12

Publication 7502189.06.06.94

Description
Quick venting valve for filtered, lubricated or 
non-lubricated air

Temperature range: –20 to +80°C
Material
– Body: Brass, nickel-plated
– Cover: Brass, nickel-plated
– Moulded part: PUR

Features
lHigh flow rate from A to R
lLow min. pressure
lCompact design
lSimple construction
lAlso suitable as two-way valve or double check valve

Parameters
Symbol Nominal

size
Port size Operating pressure

[bar]
Flow rate QN 

1)

[l/min]
Dimensional
drawing

Weight Cat. No.

min. max. P to A A to R No. [kg]

 4
 6
15
20
25

G 1/8
G 1/4
G 1/2
G 3/4
G 1

0.5
0.5
0.5
0.5
0.5

10
10
10
10
10

 380
 850
2160
1950
3400

 1100
 2160
 5700
10600
12500

01
01
01
01
01

0.10
0.18
0.43
0.44
1.76

4050114
4050214
4050314
4050414
4050514

1) at 6 bar ∆p = 1

Dimensional drawing
01

Dimensional table [mm]

Cat. No. A B Dia. C D E SW

4050114
4050214
4050314
4050414
4050514

G 1/8
G 1/4
G 1/2
G 3/4
G 1

 46
 65
 82
 88
109

29
34
44
49
80

17
25.5
33
35
39

18.5
24
30
38
48

16
19
32
32
46

IMI Norgren-Herion Fluidtronic GmbH & Co. KG, D-70731 Fellbach
Stuttgarter Straße 120, D-70736 Fellbach ⋅ Tel.: +49 (0)7 11 / 52 09-0 ⋅ Fax: +49 (0)7 11 / 52 09-6 14
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Materials:
Body: Aluminum
Bonnet: Aluminum
Valve: Brass
Bowl:

Transparent: Polycarbonate with steel  
bowl guard

Metal: Aluminum
Metal bowl liquid level indicator lens:
Transparent nylon
Element: Sintered plastic
Elastomers: Neoprene and Nitrile

B74G

EXCELON® 74
Filter/Regulator 

3/8", 1/2", 3/4" Port Sizes

● EXCELON design allows in-line or modular
installation

● Quick release bayonet bowl

● Highly visible, prismatic liquid level indicator lens

● Full flow gauge ports

● Balanced valve design minimizes effect of variation in
the inlet pressure on the outlet pressure

● Modular installations with EXCELON 72, 73, and 74
series can be made to suit particular applications

Technical Data
Fluid: Compressed air
Maximum pressure:

Transparent bowl: 10 bar (150 psig)
Metal bowl: 17 bar (250 psig)

Operating temperature*: 
Transparent bowl: -20° to 50°C (0° to 125°F)
Metal bowl: -20° to 80°C (0° to 175°F)

* Air supply must be dry enough to avoid ice formation at temperatures below +2°C
(+35°F).

Particle removal: 5, 25 or 40 µm filter element
Air quality: Within ISO 8573-1, Class 3 and Class 5 (particulates)
Typical flow with 10 bar (150 psig) inlet pressure, 6,3 (90 psig) set

pressure and a droop of 1 bar (15 psig) from set:
100 dm3/s (212 scfm)

Manual drain connection:  1/8"
Automatic drain connection: 1/8"
Automatic drain operating conditions (float operated):

Bowl pressure required to close drain: Greater than 0,3 bar 
(5 psig)

Bowl pressure required to open drain: Less than 0,2 bar (3 psig)
Minimum air flow required to close drain: 1 dm3/s (2 scfm) 
Manual operation: Depress pin inside drain outlet to drain bowl

Nominal bowl size: 0,2 litre (7 fluid ounce)
Gauge ports: 

1⁄4 PTF with PTF main ports
Rc1⁄4 with ISO Rc main ports
Rc1⁄8 with ISO G main ports

4/98 Our policy is one of continuous research and development. 
We reserve the right to amend, without notice, the specifications given in this document.

N/AL.8.200.300.01

Automatic Drain, Non Relieving Manual Drain, Non Relieving

Ordering Information
See Ordering Information on the following
pages.

ISO Symbols

Automatic Drain, Relieving Manual Drain, Relieving



Typical Performance Characteristics

B74G
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FLOW CHARACTERISTICS
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FLOW CHARACTERISTICS

Ordering Information. Models listed include ISO G parallel threads, knob adjustment, automatic drain, metal bowl with liquid level
indicator, 40 µm element, relieving diaphragm and 0,3 to 10 bar (5 to 150 psig) outlet pressure adjustment range*.

† Typical flow with 10 bar (150 psig) inlet pressure, 6,3 bar (90 psig) set pressure and a 1 bar (15 psig) droop from set.

Main Port Size Model Number Flow† dm3/s (scfm) Weight kg (lb)
G3/8 B74G-3GK-AD3-RMN 77 (163) 1,19 (2.62)
G1/2 B74G-4GK-AD3-RMN 100 (212) 1,17 (2.59)
G3/4 B74G-6GK-AD3-RMN 100 (212) 1,16 (2.55)

Alternative Models B 7 4 -G ★ ★ - ★★ ★ ★

Threads Substitute
PTF A
ISO Rc taper B
ISO G parallel G

Adjustment Substitute
Knob K
T-bar T

Diaphragm Substitute
Relieving R
Non relieving N

Gauge Substitute
With G
Without N

Outlet Pressure
Adjustment Range* Substitute
0,3 to 4 bar (5 to 60 psig) F
0,3 to 10 bar (5 to 150 psig) M
0,7 to 17 bar (10 to 250 psig)** S

Bowl Substitute
Metal with liquid level indicator D
Transparent with guard P

Element Substitute
5 µm 1
25 µm 2
40 µm 3

- ★★ ★

* Outlet pressure can be adjusted to pressures in excess of, and less
than, those specified. Do not use these units to control pressures
outside of the specified ranges.

** Units with 17 bar (250 psig) outlet pressure range are available only
with the T-bar adjustment; therefore substitute T at the 7th digit and S at
the 12th position.

Drain Substitute
Automatic A
Manual, 1/4 turn Q

N/AL.8.200.300.02 4/98Our policy is one of continuous research and development.
We reserve the right to amend, without notice, the specifications given in this document.

Port Size Substitute
3/8" 3
1/2" 4
3/4" 6
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Dimensions mm (inches)
Panel mounting hole diameter: 52 mm (2.06")

Panel thickness: 2 to 6 mm (0.06" to 0.25")

* Minimum clearance to remove bowl.

4/98 Our policy is one of continuous research and development. 
We reserve the right to amend, without notice, the specifications given in this document.

N/AL.8.200.300.03

†† Use padlock with shackle up to 8 mm (0.3") in diameter.

Quikclamp and Tamper Resistant Cover
Wall Mounting Bracket Quikclamp Wall Bracket Panel Nut & Seal Wire ††

4324-50 4314-52 4348-89 4355-51

Seal Wire: 2117-01

Accessories

∅ 50 mm R1/4 R1/8 1/4 PTF
Pressure Gauge Connection Connection Connection

4 bar (60 psig) 18-013-266 18-013-011 18-013-208
10 bar (150 psig) 18-013-260 18-013-013 18-013-209
20 bar (300 psig) 18-013-267 18-013-014 18-013-210



B74G

N/AL.8.200.300.04 4/98Our policy is one of continuous research and development.
We reserve the right to amend, without notice, the specifications given in this document.

Warning
These products are intended for use in industrial compressed air

systems only. Do not use these products where pressures and temperatures
can exceed those listed under ‘Technical Data’.

Before using these products with fluids other than those specified, for
non-industrial applications, life-support systems, or other applications not
within published specifications, consult Norgren.

Through misuse, age, or malfunction, components used in fluid power
systems can fail in various modes. The system designer is warned to
consider the failure modes of all component parts used in fluid power
systems and to provide adequate safeguards  to prevent personal injury or
damage to equipment in the event of such failure.

System designers must provide a warning to end users in the
system instructional manual if protection against a failure mode
cannot be adequately provided.

System designers and end users are cautioned to review specific
warnings found in instruction sheets packed and shipped with these
products.

Water vapor will pass through these units and will condense into liquid
if air temperature drops in the downstream system. Install an air dryer if
water condensation could have a detrimental effect on the application.

Service kit includes diaphragm assembly, valve assembly, valve spring, 
louvre o-ring, bowl o-ring, drain seal.

Service Kits
Item Type Part Number
Service kit Relieving 4383-700

Non relieving 4383-701

Replacement elements
5 µm 4338-04
25 µm 4338-07
40 µm 4338-05

Liquid level lens kit Prismatic 4380-050

Replacement drains
Automatic (1/8 NPT outlet) 3000-10
Automatic (G 1/8 outlet) 3000-97
Manual quarter turn 619-50

Port CL
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Port CL

Bracket Mounting
Mounting Bracket

Use 5 mm (3/16") screws to mount bracket to wall.

Quikclamp and Quikclamp Wall Bracket 

Use 6 mm (7/32") screws to mount bracket to wall

Port CL
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Bracket Kit Reference
Item Part Number
Wall Bracket 4324-50
Quikclamp and Quikclamp Wall Bracket 4314-52



Littleton,  CO  USA Phone 303-794-2611 Fax 303-795-9487

18-013, 5PG

● Monitor pressures in compressed air systems for
optimum efficiency

● Triple calibrated scale indicates pressure in  psi, bar,
and Mpa (megapascal)

● Back or bottom connection

● Panel mount, stainless steel, and Underwriters
Laboratories, Inc. listed gauges available

Air Pressure Gauges
1/8" and 1/4" Port Sizes

ALE-19-8

ISO Symbol

Technical Data
Fluid: Compressed air and inert gasses
Maximum pressure: 100% of full scale on gauge
Operating temperature: -30° to 175°F (-34° to 80°C)*
* Air supply must be dry enough to avoid ice formation at temperatures below 35°F (2°C).
Accuracy:

2% of full scale at midrange
3% of full scale at other ranges

Materials
Body

Standard: Gauges may have a steel or plastic body
Optional: Stainless steel

Crystal:
Standard steel and plastic bodies have plastic crystal
Optional stainless steel body has glass crystal

Connector:
Standard steel and plastic bodies have brass connector 
Optional stainless steel body has stainless steel connector 



Air Pressure Gauges

Littleton,  CO  USA Phone 303-794-2611 Fax 303-795-9487 ALE-19-9

All Dimensions in Inches (mm)

Center Back Connection, Panel Mounted

Ordering Information, Black Face Gauges - psi outer scale, bar middle scale, Mpa inner scale

Bottom Connection -  2" (50 mm) diameter gauges do not have the Mpa scale

Scale Range 1/4 NPT Male
Outer Middle Inner and 10-32 Female
Scale Scale Scale 1.5" (40mm)
psig bar Mpa Diameter
0 to 30 0 to 2 0 to 0.2 5PG-306-000 **
0 to 60 0 to 4 0 to 0.4 5PG-312-000 **
0 to 100 0 to 7 0 to 0.7 5PG-320-000 **

Alternative Models
Pulsation Dampener: Add -9D to the end of the model number.

* Underwriters Laboratories Inc. Listed
† Shipped with pulsation dampener installed.

Center Back Connection

Scale Range
Outer Middle Inner 1/8 NPT 1/8 NPT 1/4 NPT R1/4
Scale Scale Scale 1.5" (40mm) 2" (50mm) 2" (50mm) 2" (50mm)
psig bar Mpa Diameter Diameter Diameter Diameter
0 to 30 0 to 2 0 to 0.2 18-013-214 18-013-201 18-013-207 —
0 to 60 0 to 4 0 to 0.4 18-013-211 18-013-202 18-013-208 18-013-268
0 to 100 0 to 7 0 to 0.7 — 18-013-203 18-013-235 —
0 to 160 0 to 11 0 to 1.1 18-013-212 18-013-204 18-013-209 18-013-269
0 to 300 0 to 20 0 to 2.1 — 18-013-205 18-013-210 18-013-270
0 to 400 0 to 28 0 to 2.8 — 18-013-206 — —

Scale Range
Outer Middle Inner 1/8 NPT 1/4 NPT
Scale Scale Scale 1.5" (40mm) 2" (50mm)
psig bar Mpa Diameter Diameter
0 to 15 0 to 1 — — 18-013-082
0 to 30 0 to 2 0 to 0.2 18-013-224 18-013-030 *
0 to 60 0 to 4 0 to 0.4 18-013-225 18-013-083 *
0 to 100 0 to 7 0 to 0.7 18-013-265 18-013-084 *
0 to 160 0 to 11 0 to 1.1 18-013-273 18-013-085 *
0 to 300 0 to 20 — — 18-013-086 *
0 to 2000 0 to 135 — — 18-013-244 *†
0 to 3000 0 to 205 — — 18-013-087 *†

A B C
1.5 (40) 1.60 (41) 0.47 (12)
2.0 (50) 1.85 (47) 0.55 (14)

C
 (

S
Q

)

BøA

A B C D
1.5 (40) 1.42 (36) 0.90 (23) 0.47 (12)
2.0 (50) 1.73 (44) 1.03 (26) 0.55 (14)

B

C

D (SQ)

ø A

A B C D E F (Max) G
1.5 (40) 1.51 (38) 0.86 (22) 1.61 (41) 0.18 (5) 0.5 (13) 0.55 (14)

G
(S

Q
)

ø
 D

E

B
C

ø A

F (Max)

** Requires 1.63" (41 mm) diameter panel hole.



Air Pressure Gauges

Littleton,  CO  USA Phone 303-794-2611 Fax 303-795-9487ALE-19-10

All Dimensions in Inches (mm)

Ordering Information, White Face Gauges - bar outer scale, Mpa middle scale, psi inner scale

Center Back Connection

Scale Range
Outer Middle Inner R1/8 R1/8 R1/8
Scale Scale Scale 1.5" (40mm) 2" (50mm) 2.5" (63mm)
bar Mpa psi Diameter Diameter Diameter
0 to 1.6 0 to 0.16 0 to 23 18-013-991 18-013-010 —
0 to 4 0 to 0.4 0 to 56 18-013-990 18-013-011 —
0 to 6 0 to 0.6 0 to 84 — 18-013-012 —
0 to 10 0 to 1.0 0 to 140 18-013-989 18-013-013 18-013-856
0 to 16 0 to 1.6 0 to 240 — — 18-013-855
0 to 25 0 to 2.5 0 to 360 18-013-908 18-013-014 —

Bottom Connection

Scale Range
Outer Middle Inner R1/8 G1/4A
Scale Scale Scale 2" (50mm) 2.5" (63mm)
bar Mpa psi Diameter Diameter
0 to 1.6 0 to 0.16 0 to 23 18-013-024 —
0 to 4 0 to 0.4 0 to 56 18-013-025 —
0 to 6 0 to 0.6 0 to 84 18-013-026 —
0 to 10 0 to 1.0 0 to 140 18-013-027 18-013-854
0 to 16 0 to 1.6 0 to 240 — 18-013-853
0 to 25 0 to 2.5 0 to 360 18-013-028 —

Center Back Connection, Panel Mount 

Scale Range
Outer Middle Inner G1/8A G1/8A
Scale Scale Scale 2" (50mm) 2.5" (63mm)
bar Mpa psi Diameter Diameter
0 to 6 0 to 0.6 0 to 84 18-013-858 * —
0 to 10 0 to 1.0 0 to 140 18-013-857 * 18-013-852 †
0 to 16 0 to 1.6 0 to 240 — 18-013-851 †

Stainless Steel Gauges - gauges do not have the Mpa scale

Scale Range
Outer Inner 1/8 PTF 1/4 PTF
Scale Scale 1.5" (40mm) 1.5" (40mm)
bar psi Diameter Diameter
0 to 6 0 to 84 — 18-013-913
0 to 10 0 to 140 18-013-844 18-013-909
0 to 25 0 to 360 — 18-013-905

* Requires 2.01" (51 mm) diameter panel hole.
† Requires 2.52" (64 mm) diameter panel hole.

A B C D E F
2.0 (50) 2.17 (55) 1.02 (26) 1.93 (49) 0.20 (5) 0.37 (9.5)
2.5 (63) 2.20 (56) 1.06 (27) 2.44 (62) 0.24 (6) 0.37 (9.5)

ø
 D

C
B

F (Max)

ø A
E

A B C D
2.0 (50) 1.77 (45) 1.10 (28) 0.55 (14)
2.5 (63) 2.09 (53) 1.10 (28) 0.55 (14)

B

ø A C

D (SQ)

A B C
1.5 (40) 1.77 (45)* 0.55 (14)
2.0 (50) 1.93 (49) 0.55 (14)
2.5 (63) 1.89 (48) 0.55 (14)

ø A B

C
 (

S
Q

)

* 1.57 (40) on 1/8 PTF stainless steel gauges
1.85 (47) on 1/4 PTF stainless steel gauges



High pressure valves for liquids
and gases up to 80 / 130 / 400 °C

Pressure reducing valves control the pressure at the outlet side.

The pressure reducers type 510, 511, 514, 515, 516 and 518 are dia-
phragm, piston or bellow controlled, spring-loaded proportional regula-
tors. Three different connections are available: female ends, flanges
and welding ends. For each size three different seats are possible
(see sheet DM 510/2.1.021.2). The valve cone is built either as soft
seal or as metallic seal. The sealing quality is equal or better than
VDI/VDE-guideline 2174.

With depressurized pipeline the spring keeps the valve cone in open
position. Under pressure the medium flows from the inlet side through
the valve seat into the body and acts on the diaphragm/spring system
from the outlet side (outlet pressure).
The outlet pressure to be controlled balances the force of the valve
spring (set point) via the diaphragm. As soon as the outlet pressure ri-
ses above the set point, the valve cone moves towards the seat cau-
sing the flow to be reduced. With decreasing outlet pressure the valve
cross section increases. The valve is fully open when the pipeline is
depressurized. Clockwise turning of the adjusting screw increases the
outlet pressure.The maximum permitted outlet pressure is 1,5 times
the set pressure, unless otherwise specified.

If toxic or hazardous media are used the valve must feature a sealed
spring cover (including setting spindle seal) fitted with a leakage line
connection. When the overflow valve is installed on site a leakage line
must be fitted capable of safely draining the escaping medium in case
the control valve should become defective.

Mankenberg reserves the right, to alter or improve the designs or spe-
cifications of the products described herein without notice.

Special designs on request.

TECHNICAL DATA
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PRESSURE REDUCING VALVES
Type 510, 511, 514

515, 516, 518

TYPE 510, 511, 516
NOMINAL PRESSURE
CONNECTION

adjusting ranges 2 - 100 bar
PN 315 / 10 - 100
Type 510 G 3/8 - 2

INLET PRESSURE P1
OUTLET PRESSURE P2

Type 511
Type 516

DN 15 - 50
welding ends DN 15 - 50

up to 315 bar
2* - 100 bar in 10 adjusting ranges

TEMPERATURE
KVS-VALUE 

TYPE 514, 515, 518

up to 80 / 130 / 400 °C
0,2 - 5,5 m3/h

adjusting ranges 40 - 160 bar
NOMINAL PRESSURE
CONNECTION

PN 315 / 160
Type 514 G 1/2 - 1
Type 515
Type 518

DN 15 - 25
welding ends DN 15 - 50

INLET PRESSURE P1
OUTLET PRESSURE P2
TEMPERATURE
KVS-VALUE 

up to 315 bar
40 - 160 bar in 2 adjusting ranges
up to 80 / 130 / 400 °C
0,2 - 2,2 m3/h

CONTROL
DIAPHRAGM
PISTON

T K 80 / 130 °C, 
T K 80 / 130 °C, 

BELLOW

* For set ranges < 2 bar see type 512, 513 and 517

T up to  400 °C,
and for aggressive mediums

P2:
P2:

2 - 20
2 - 160

bar
bar

P2: 2 - 160 bar

NOM. PRESS., KVS-VALUES, ADJUSTING RANGES
PERMISSIBLE REDUCTION RATIO
SEE SHEET NO. DM 510/2.1.021.2

Type 510 (~ 514)
diaphragm control

 EXAMPLES OF DESIGN
Type 510 K (~ 514 K)

piston control

Type 511 B (~ 515 B)
bellow control

Gustav MANKENBERG Armaturenfabrik GmbH • D-23581 Lübeck  •  P/O-Box 3230 • Tel. +49-451-879750 • Fax +49-451-8797599 • gm@mankenberg.de • www.mankenberg.de



MATERIALS
NOMINAL DIAMETER
TEMPERATURE 80 °C

DN 15 - 25 ,  G 3/8 - 1
130 °C 400 °C 80 °C

DN 32 - 50 ,  G 1 1/4 - 2
130 °C 400 °C

BODY

SPRING BONNET
INNER PARTS

C 22.8

                    brass/CrMo/CrNiMo-st

CrNiMo-steel

CrNiMo-st
steel welded

            CrMo / CrNiMo-steel

steel welded

CrNiMo-st
VALVE SEAL

DIAPHRAGM
PROTECTION FILM

EU

CR

PISTON with O-RING
BELLOW

= K
= B

NBR

                    CrNiMo-steel
FPM / EPDM / PTFE

FPM / EPDM -
PTFE (if needed)

FPM / EPDM / PTFE -
CrNiMo-steel

EU
                     CrNiMo-steel

CR

FPM / EPDM / PTFE

FPM / EPDM -

NBR FPM / EPDM / PTFE -

DIMENSIONS [mm] type 510, 511, 516

G 3/8 - 1/2 G 3/4 - 1
nominal diameter (size A)

G 1 1/4 - 1 1/2 G 2
type
510
511
516

size
B

DN 15
140

B
B

220
220

DN 20 - 25
170
220
220

DN 32 - 40
250
280*

acc. to DIN 3202 - S14

DN 50
250
300*

all
types

C
E

80
max. 520

80
max. 520

110
max. 800

110
max. 800

DIMENSIONS type 514, 515, 518
size
B

mm
220

C
E

90
max. 530

WEIGHTS type 510 [kg]

3/8 1/2 3/4
nominal diameter G (size A)

1 1 1/4 1 1/2 2
13 13 14 15 21 21 21

WEIGHTS type 511, 515 (weight of each flange + weight type 510, 514)

nom. press.
weight of one flange [kg]

                nominal diameter DN (size A)
PN

16 - 40
63

100

15
1,5

20
1,6

1,7
1,7

2,3
2,3

25
1,8

32
2,4

3,2
3,2

40
2,9

50
3,4

4,8
4,8

5,2
7,7

160
250
315

1,7
3

2,3

3,5

3,2
4
5,5

4,8
7,2

8
8,8

8,7 11,3

WEIGHT type 514 [kg]

1/2
nominal diameter G (size A)

3/4 1
18 19 20

* with nominal pressure G PN 63  on request

Weights of type 516 - 518 on request

CrNiMo-st CrNiMo-st

High pressure valves for liquids
and gases up to 80 / 130 / 400 °C

PRESSURE REDUCING VALVES
Type 510, 511, 514

515, 516, 518

Mankenberg reserves the right, to alter or improve the designs or
specifications of the products described herein without notice.
Special designs on request.

B

A
C

E

A

B

C

E

Type
510
514
516
518

Type
511
515
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RECOMMENDED INSTALLATION
1 strainer *
2 shutoff valves 
3 pressure reducer
4 safety valves *
5 pressure gauge *

* use MANKENBERG-products

Gustav MANKENBERG Armaturenfabrik GmbH • D-23581 Lübeck  •  P/O-Box 3230 • Tel. +49-451-879750 • Fax +49-451-8797599 • gm@mankenberg.de • www.mankenberg.de



High pressure valves for liquids
and gases up to 80 / 130 / 400 °C
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PRESSURE REDUCING VALVES
Type 510 up to 518

ADJUSTING RANGES [bar]      

setting ranges bar
and REDUCTION RATIO P1/P2

40 - 100 80 - 160
reduction ratio 4

REDUCTION RATIO P1/P2
max. inlet pressure 315 bar

setting nominal diameter
ranges

bar

2 - 4

seat G 3/8 - 1
DN 15 - 25

I
II

100
30

G 1 1/4 - 1 1/2
DN 32 - 40

G 2
DN 50

80
29

60
18

4 - 7

III
I

15
80

II
III

30
15

7 - 10
I
II

80
30

III
I

15
32

15
52

12
39

19
10

12
8

38
14

28
8

7
45

6
33

5 - 16

10 - 20

II
III

21
9

I
II

32
21

10 - 25

III
I

9
20

II
III

17
7

16
8

10
7

38
14

28
8

7
25

6
18

9
4,5

6
4

20 - 35
I
II

16
13

III
I

4
9

35 - 50

45 - 63

II
III

9
4

I
II

7
7

20
7

15
4,5

3,5
15

3
11

5,5
3

3
2,5

11
4

8
2,5

  60 - 100

III
I

3
6

II
III

6
2,5

  80 - 100
I
II

6
6

III 2,5

2
8

1,5
5,5

2,5
1,5

1,5
1,2

8
2,5

5,5
1,5

1,5 1,2

REDUCTION RATIO P1/P2
max. inlet pressure 100 bar

setting nominal diameter
ranges

bar

0,005 - 0,07

seat G 3/8 - 1
DN 15 - 25

I
II

4.000
1.500

G 1 1/4 - 1 1/2
DN 32 - 40

G 2
DN 50

6.570
2.390

4.865
1.490

0,02 - 0,1

III
I

600
2.000

II
III

800
300

0,05 - 0,4
I
II

1.000
400

III
I

150
700

1.200
1.950

1.010
1.445

710
355

440
300

1.020
370

755
230

185
510

155
375

  0,1 - 0,4

  0,4 - 0,8

II
III

200
90

I
II

700
200

0,3 - 1 

III
I

90
300

II
III

100
40

185
90

115
75

510
185

375
115

90
280

75
205

100
50

60
40

 1 - 2
I
II

300
100

III 40

280
100

205
60

50 40

Type 510, 511, 516

Type 514, 515, 518

Type 512, 513, 517

KVS-VALUES
G
DN

3/8 1/2
15

3/4
20

1
25

1 1/4
32

1 1/2
40

2
50

Kvs-value seat
I
II
III

0,2
0,9

0,2
0,9

1,7 1,8

0,25
0,9

0,25
0,9

2,0 2,2

0,4
2,5

0,4
2,5

3,9 3,9

1,0
3,5
5,5

Nominal diameter

Reduktion ratio in consideration of max. inlet pressure.

Mankenberg reserves the right, to alter or improve the de-
signs or specifications of the products described herein
without notice.

Special designs on request.

ADJUSTING RANGES [bar], NOMINAL PRESSURE
2 - 4

PN 315/6
4 - 7

PN 315/16
7 - 10

PN 315/16
5 - 16

PN 315/25
10 - 20

PN 315/25
10 - 25

PN 315/40
20 - 35

PN 315/40
35 - 50

PN 315/63
45 - 63

PN 315/100
60 - 100

PN 315/100

ADJUSTING RANGES [bar], NOMINAL PRESSURE
0,005 - 0,07

PN 100/1
0,02 - 0,1
PN 100/1

0,05 - 0,4
PN 100/1

0,1 - 0,4 0,4 - 0,8 0,3 -1
PN 100/1 PN 100/1,6 PN 100/1,6

1 - 2
PN 100/6

Gustav MANKENBERG Armaturenfabrik GmbH • D-23581 Lübeck  • P/O-Box 3230 • Tel. +49-451-879750 • Fax +49-451-8797599 • gm@mankenberg.de • www.mankenberg.de
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