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Contents

Note!
Non-electrical control valves which do not have a valve body lined with an insulating mate-
rial coating do not have their own potential ignition source according to the risk assessment
in the rare incident of an operating fault, corresponding to EN 13463-1: 2001 paragraph
5.2, and therefore do not fall within the scope of the European Directive 94/9/EC.
Refer to paragraph 6.3 of EN 60079-14:1977 VDE 0165 Part 1 concerning connection to
equipotential bonding system.
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Safety instructions

General safety instructions

� The control valve may only be mounted, started up or serviced by fully
trained and qualified personnel, observing the accepted industry codes and
practices. Make sure employees or third persons are not exposed to any
danger. All safety instructions and warnings in these mounting and operat-
ing instructions, particularly those concerning assembly, start-up and main-
tenance, must be observed.

� The control valves fulfill the requirements of the European Pressure Equip-
ment Directive 97/23/EC. Valves with a CE marking have a declaration of
conformity that includes information about the applied conformity assess-
ment procedure. The corresponding declaration of conformity can be
viewed and downloaded on the Internet at http://www.samson.de.

� For appropriate operation, make sure that the control valve is only used in
areas where the operating pressure and temperatures do not exceed the
operating values which are based on the valve sizing data submitted in the
order. The manufacturer does not assume any responsibility for damage
caused by external forces or any other external influence! Any hazards
which could be caused in the control valve by the process medium,
operating pressure, signal pressure or by moving parts are to be prevented
by means of the appropriate measures.

� Proper shipping and appropriate storage of the control valve are assumed.

Caution!

� For installation and maintenance work on the valve, make sure the relevant
section of the pipeline is depressurized and, depending on the process
medium, drained as well. If necessary, allow the control valve to cool down
or warm up to reach ambient temperature prior to starting any work on the
valve.

� Prior to performing any work on the valve, make sure the lines for the elec-
trical or supply air as well as the control signal are disconnected or blocked
to prevent any hazards that could be caused by moving parts.



1 Design and principle of opera-
tion

The single-seated Type 3241 Globe Valve
can be combined with different actuators to
form either a pneumatic control valve or an

electric control valve. Additionally, the valve
can be fitted with a hand-operated actuator.
Thanks to the modular design, the actuators
can be exchanged, and the standard ver-
sion of the valve can be supplemented to
form a version with insulating section or
metal bellows seal.
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Design and principle of operation

Fig. 2 · Sectional drawing of Type 3241 in nominal sizes DN 15 to 150

Micro-trim element
15 Plug stem
16 Seat body
17 Valve plug
18 Spring
19 Seat nut



In the micro-flow valve version, a mi-
cro-trim element is installed in the valve
body instead of the usual seat-plug assem-
bly.
The process medium flows through the valve
in the direction indicated by the arrow. The
position of the plug (3) determines the flow
through the valve seat (2). The position of

the plug (3) is changed by the signal pres-
sure acting on the diaphragm of the actua-
tor (bench range). Plug (3) and actuator
stem (8.1) are connected via the stem con-
nector (7) and sealed by the spring-loaded
ring packing (4.2).
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Design and principle of operation

Fig. 3 · Sectional drawing of Type 3241 in nominal sizes DN 200 and 250

1. Valve body
1.1 Nuts
1.2 Gasket
2 Seat
3 Plug
4.1 Spring
4.2 Packing
5 Valve bonnet
5.2 Threaded bushing
5.3 Travel indicator scale
6 Plug stem
6.1 Stem connector nut
6.2 Lock nut
6.3 Yoke

(DN 200 and 250)
7 Stem connector
8 Actuator
8.1 Actuator stem
8.2 Nut

Travel adjustment (with a valve closed)

DN Dimension A

15 to 80 75 ± 0.1

100 to 150 90 ± 0.1

200 and 250 165 (225)



2 Assembling valve and actuator

Note!
Refer to the Mounting and Operating In-
structions of the corresponding actuator for
assembly.

2.1 Travel adjustment

When valve and actuator are shipped sepa-
rately, dimension A, which extends from the
top of the stem connector nut (6.1) to the top
of the valve bonnet (yoke), is adjusted ac-
cording to the table in Fig. 3.

Check this dimension on assembly and, if
necessary, readjust it by turning the stem
connector nut.

3 Installation

3.1 Mounting position

The valve can be mounted in any desired
position. However, vertical installation with
the actuator pointing upwards is preferable
for valves in nominal size DN 100 or larger.
Otherwise, difficulties during maintenance
work can occur.
For valves with insulating section or metal
bellows seal, or for actuators weighing more
than 50 kg, mount a suitable support or sus-
pension for the actuator.

Note!
The valve must be installed with as
little vibration as possible and free of
stress.
Flush the pipeline thoroughly before
installation.

Note!
Do not insulate control valves which
must conform to NACE MR 0175.

3.2 Strainer, bypass

We recommend you to install a SAMSON
Type 2 Strainer upstream of the valve body.
We also recommend to install a shut-off
valve both upstream of the strainer and
downstream of the valve, as well as a by-
pass, so that you do not need to shut down
the plant for maintenance.

3.3 Test connection

If there is a test connection (G 1/8) at the
upper flange of a valve version with metal
bellows seal (Fig. 6), you can check the
tightness of the bellows there.
Particularly for liquids and vapors, we rec-
ommend you to install a suitable leak indi-
cator at the test connection, such as a con-
tact pressure gauge, an outlet into an open
vessel or an inspection window.
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4 Operation

As the operating instructions only apply
when the valve is used in conjunction with
an actuator, refer to the associated Mount-
ing and Operating Instructions of the actua-
tor mounted on the valve.

5 Maintenance – Replacing parts

The control valve is subject to natural wear,
especially at the seat, plug and packing.
Depending on the application, the valve
needs to be checked regularly to prevent
against possible failures.
If leakage occurs, this could be caused by a
damaged packing or a defective metal bel-
lows.

If the valve does not seal properly, the tight
shut-off may be impeded by dirt or other im-
purities caught between the seat and plug,
or by damaged seat joints.
Remove the parts, clean them thoroughly
and replace them, if necessary.

Note!
Suitable seat and special tools as well as the
appropriate tightening torques required for
installation are listed in EB 029 EN (formerly
WA 029 EN) which can be viewed on the
Internet at http://www.sam-
son.de/pdf_en/e00290en.pdf.

Note!
Before servicing or disassembling the
control valve, depressurize the con-
cerned section of the plant and drain
it, if necessary, depending on the
medium used.
Wait until the medium has cooled
down, if necessary.
As valves are not free of cavities,
there might still be residual medium
in the valve.
This applies, in particular, for valve
versions with insulating section and
metal bellows seal.
We recommend removing the valve
from the pipeline.

Caution!
On performing any work on the
valve body, first shut off the electric
or pneumatic auxiliary energy sup-
ply and block it as well as interrupt
the control signals to prevent any
hazards caused by moving parts.
Remove the actuator from the valve
before carrying out any work on the
valve body.
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5.1 Standard valve version

5.1.1 Stuffing box packing

1. Remove the body nuts (1.1) as well as
the valve bonnet (5) together with the
plug stem and plug from the body.

2. Unscrew the stem connector nut and lock
nut (6.1 and 6.2) from the plug stem.

3. Unscrew the threaded bushing (5.2) out
of the stuffing box. Pull the plug stem to-
gether with the plug out of the valve
bonnet.

4. Pull all stuffing box parts out of the pack-
ing chamber using a suitable tool. Re-
place damaged parts.
Clean packing chamber thoroughly.

5. Remove the gasket (1.2) and carefully
clean sealing surfaces in the valve body
and on the bonnet.

6. Apply lubricant (order no. 8150-0111)
to all the packing parts and the plug
stem (6).

7. Slide the plug stem with plug into the
valve bonnet.

8 EB 8015-1 EN
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Fig. 4 · Stuffing box packing

4 Packing
4.1 Spring
4.2 PTFE ring packing or

packing rings
4.3 Washer
5 Bonnet
5.2 Threaded bushing
6 Plug stem
6.3 Yoke



8. Insert a new gasket (1.2) into the body.
Carefully place the valve bonnet onto the
valve body and secure with nuts (1.1).

9. Carefully slide the stuffing box parts
over the plug stem into the packing
chamber. Make sure to keep the proper
order.
Screw in the threaded bushing (5.2) and
tighten.

10. Loosely screw the lock nut (6.2) and
stem connector nut (6.1) onto the plug
stem.

11.Adjust the travel as described in section
2.1 and mount the actuator.

5.1.2 Seat and/or plug

We recommend you to also replace the
packing (4.2) when exchanging the seat
and plug.
To exchange the packing, proceed as de-
scribed in section 5.1.1.

Plug:

� Remove the old plug and replace it with
a new plug with plug stem. It is possible
to use the old plug again, provided it
has been reworked properly. Apply lu-
bricant (order no. 8150-0111) to the
plug stem before installation.

Reworking the plug

� Slight damage at the sealing edges of
the plug can be eliminated by re-turning
it on a lathe. Soft-sealing plugs can only
be reworked until dimension x (Fig. 5) is
reached, and if the seat bore exceeds
12 mm. For seat bores of 63 mm and

larger, the entire sealing ring can be ex-
changed, if necessary (the plug parts are
screwed together).

Seat:

� Unscrew the seat (2) using the appropri-
ate seat wrench (see EB 029 EN).
Apply lubricant (order no. 8150-0119)
to the thread and sealing cone of the
new seat (or possibly the old seat when it
has been reworked or thoroughly
cleaned) and screw it in.

Micro-flow valve version

In this version, the complete micro-trim ele-
ment (Fig. 2) can be unscrewed from the
valve body using a socket wrench (width
across flats 27) and disassembled for clean-
ing.
If any parts are damaged, exchange the en-
tire micro-trim element.
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Fig. 5 · Plug with soft sealing

x

30˚

R0.3

w

Seat bore x [mm]

12 0.5

24...48 1.0

6...80 2.0

100...200 2.5



5.2 Valve with insulating section
or metal bellows seal

5.2.1 Stuffing box packing

1. Remove the stem connector nut and lock
nut (6.1 and 6.2) from the plug stem ex-
tension (6.3). Unscrew the threaded
bushing (5.2) out of the stuffing box.

2. Remove nuts (5.4) and carefully lift the
bonnet (5) over the plug stem extension.

3. Pull all stuffing box parts out of the pack-
ing chamber using a suitable tool.
Replace damaged parts. Clean packing
chamber thoroughly.

4. Remove the gasket (5.5) in the interme-
diate piece (12) and carefully clean the
sealing faces.

5. Apply lubricant (order no. 8150-0111)
to all the packing parts and the plug
stem (6).

6. Insert a new gasket (5.5) in the interme-
diate piece. Carefully place the bonnet
over the plug stem extension onto the
bonnet and secure with nuts (5.4).

7. Carefully slide the stuffing box parts
over the plug stem extension into the
packing chamber. Make sure to keep
the proper order. Screw in the threaded
bushing (5.2) and tighten.

8. Loosely screw the lock nut (6.2) and
stem connector nut (6.1) onto the plug
stem.

9. Adjust the travel as described in section
2.1 and mount the actuator.

5.2.2 Plug

When exchanging the plug, check the pack-
ing (4.2) or, preferably, replace it as de-
scribed in section 5.1.

DN 15 to DN 150: To unscrew the plug (6)
from the plug stem extension (6.3), screw
two nuts onto the protruding thread of the
extension to hold the plug stem extension in
place.

Caution!
To prevent damage to the version
with the bellows seal (no bellows in
the version with insulating section),
make sure no torque is transmitted to
the bellows, which is connected to
the intermediate piece. We recom-
mend you to use a clamping tool
(see EB 029 EN).

1. Remove the nuts (1.1).
2. Remove the intermediate piece (12) to-

gether with the plug stem extension, plug
stem and plug from the valve body.

3. Remove gasket (1.2) and carefully clean
the sealing faces in the valve body and
on the intermediate piece.

4. Use an appropriate wrench to hold the
nuts stationary, which are screwed onto
the plug stem extension. Clamp the plug
stem using a suitable tool and screw it
out of the plug stem extension.
Caution! Do not twist the plug stem ex-
tension with the welded-on bellows!

5. Apply lubricant (order no. 8150-0111)
to the end of the plug stem (6) of the
new or old, reworked plug (3).
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Fig. 6 · Version with metal bellows and insulating section

1.1 Nuts
1.2 Gasket
3 Plug
3.5 Tension ring
3.6 Flange
3.7 Screws
4.2 Packing
5 Bonnet
5.2 Threaded

bushing
5.4 Bolts
5.5 Gasket

6 Plug stem
6.1 Stem connector nut
6.2 Lock nut
6.3 Plug stem extension
6.4 Washers
6.5 Nut (DN 15 to DN 150)
6.6 Metal bellows
6.7 O-ring
6.8 O-ring (DN 200/250)
11 Test connection
12 Intermediate piece

DN 200 and 250
(with flow divider)

DN 15 to 150
(forged steel body)



Check whether the two washers (6.4)
are still in the plug stem extension (6.3).
Screw the plug stem firmly into the plug
stem extension (6.3); tightening torque is
50 Nm for Ø 10 mm and 80 Nm for
Ø 16 mm.

� To complete assembly, refer to section
5.2.5.

DN 200 and DN 250:

1. Remove the nuts (1.1).
2. Remove the intermediate piece (12) to-

gether with the plug stem extension, plug
stem and plug from the valve body.

3. Remove gasket (1.2) and carefully clean
the sealing faces in the valve body and
on the intermediate piece.

4. Remove the hexagon head screws (3.7),
tension ring (3.5) and flange (3.6).

5. Unscrew the plug from the plug stem. To
do so, use a suitable tool to hold the
plug stem in place, so that the metal bel-
lows, which is welded onto the plug
stem, cannot be twisted.

6. Screw a new plug with tension ring and
flange to the plug stem.

� To complete assembly, refer to section
5.2.5.

In the version with insulating section, there
are no parts 3.5, 3.6 and 3.7. Plug (3) and
plug stem(6) form one piece.

5.2.3 Seat

Replace the seat (2) as described in section
5.1.2.

5.2.4 Metal bellows

DN 15 to DN 150:

1. Unscrew the plug (3) together with the
plug stem (6) from the plug stem exten-
sion (6.3) as described for replacing the
seat in section 5.2.2.

2. Unscrew the nut (6.5) using a SAMSON
socket wrench (see EB 029 EN).

3. Pull the plug stem extension with the
welded-on metal bellows (6.6) out of the
intermediate section (12).

4. Clean the sealing faces on the intermedi-
ate piece.

5. Insert a new plug into the intermediate
piece and screw down the nut (6.5).

Caution!
Do not twist the metal bellows!

6. Check whether both washers (6.4) are
still in the plug stem extension (6.3).
Apply lubricant (order no. 8150-0111)
to the thread of the plug stem and firmly
screw the plug stem into the plug stem
extension (6.3) with a tightening torque
of 50 Nm for a plug stem diameter of
10 mm and 80 Nm for a diameter of
16 mm.

DN 200 and DN 250:

1. Unscrew the plug (3) from the plug stem
as described in section 5.2.2.
Pull the plug stem (6) together with the
metal bellows (6.6) upwards, out of the
intermediate piece (12).
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2. Replace the O-ring (6.7) and insert a
new plug stem with metal bellows (6.6).

3. Screw on the plug and secure with the
tension ring (3.5), flange (3.6) and
screws (3.7).

5.2.5 Reassembly

1. Insert a new gasket (1.2) into the valve
body. Place the intermediate piece (12)
onto the valve body (1) and secure with
nuts (1.1).

2. Insert a new gasket (5.5) into the inter-
mediate piece. Place the valve bonnet
(5) onto the intermediate piece and se-
cure with nuts and bolts (5.4).
Observe the tightening torques specified
in EB 029 EN.

3. Tighten the threaded bushing (5.2).
4. Loosely screw the lock nut (6.2) and

stem connector nut (6.1) onto the plug
stem extension (6.3) or plug stem.

5. Adjust the travel as described in section
2.1 and mount the actuator.

EB 8015-1 EN 13
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5.3 Replacing the collar or seal

For version with pressure-balanced plug:

1. Unscrew the stem connector nut and lock
nut (6.1 and 6.2) from the plug stem.

2. Remove the body nuts (1.1) and care-
fully lift off the valve bonnet (5) with plug
stem (6).

3. Screw the threaded bushing (5.2) out of
the stuffing box. Pull plug stem and plug
(3) out of the bonnet.

4. Remove gasket (1.2) and carefully clean
the sealing faces in the valve body and
on the bonnet.

DN 40:

5. Pull the packing (4.2), washer (4.3) and
spring (4.1) out of the packing chamber
using an appropriate tool. Replace dam-
aged parts.

6. Push out the bushing (3.2) and replace
the collar (3.1).
Clean the packing chamber thoroughly.

7. Apply lubricant (order no. 8150-0111)
to the bushing (3.2) and push it in
again.

8. Also apply lubricant to the packing
parts, plug stem (6) and the contact
faces of the collar (3.1).

9. Insert the plug stem and plug into the
valve bonnet.

Completion of reassembly:

10. Insert a new gasket (1.2) into the valve
body. Carefully place the valve bonnet
on the valve body and secure with nuts
(1.1). Observe the tightening torques
specified in EB 029 EN.

11.Slide the stuffing box parts over the plug
stem into the packing chamber. Make
sure to keep the proper order.

12.Screw in the threaded bushing (5.2) and
tighten.

13. Loosely screw the lock nut (6.2) and
stem connector nut (6.1) onto the plug
stem.

14.Adjust the travel as described in section
2.1 and mount the actuator.

DN 50 to DN 150:

5. Remove screw (3.4) with its locking de-
vice and washer (3.3). Replace collar
(3.1) with a new one.

6. Insert washer (3.3). Thread down the
screw (3.4) with its locking device.

7. Apply lubricant (order no. 8150-0111)
to the packing parts, plug stem (6) and
contact faces of collar (3.1).

8. Insert the plug stem and plug into the
valve bonnet.

� Complete reassembly as described for
DN 40, steps 10 to 14.
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DN 200 and DN 250:

5. Remove the screw (3.4) with its locking
device.

6. Lift off the ring (3.3) and replace collar
or seal (3.1).

7. Insert ring (3.3).
Thread down screw (3.4) and its locking
device.

8. Apply lubricant (order no. 8150-0111)
to the packing parts, plug stem (6) and
contact faces of the collar (3.1).

9. Insert the plug stem and plug into the
valve bonnet.

� Complete reassembly as described for
DN 40, steps 10 to 14.

EB 8015-1 EN 15
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Fig. 7 · Version with metal bellows and insulating section

DN 65 and 80

DN 50

DN 40

DN 100 to DN 150 DN 200 to DN 250

3 Plug
3.1 Collar, O-ring
3.2 Bushing
3.3 Washer, ring
3.4 Screw
6 Plug stem



6 Material identifying marks

Guide bushing, seat and plug have the fol-
lowing identifying marks:

Guide bushing (groove on plane face)

� No groove: 1.4305
� Sharp recessed groove: 1.4571
� Flat recessed groove: Hastelloy

Seat
The material number according to DIN is ei-
ther stamped or engraved on the seat.

� Stellited seats are marked by a
stamped-on "st".

Plug
Groove below the plug stem thread:

� No groove: 1.4006
� Sharp recessed groove: 1.4571
� Two sharp recessed grooves: 1.4301
� Flat recessed groove: Hastelloy
� When other materials are used, either

the material number or its designation is
engraved on the plug.

The Kvs value and characteristic are en-
graved on the plug.

� Stellited plugs are marked by an
engraved "st".
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7 Description of nameplates
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Description of nameplates

Fig. 8 · Valve nameplate (left) and actuator nameplates (right)

1 CE marking or "Art. 3, Abs.3"
(see article 3, § 3 of PED), where applicable

2 Identification no. of notified body, fluid group and
category, where applicable

3 Type designation
4 Modification index of valve
5 Material
6 Year of manufacture
7 Nominal size: DIN: DN, ANSI: Size
8 Permissible excess pressure at room temperature

DIN: PN, ANSI: CL
9 Order number with modification index
10 Position of item in order
11 Flow coefficient:

DIN: KVS, ANSI: Cv

12 Characteristic:
% equal percentage, Lin linear,
DIN: A/Z quick opening, ANSI: O/C

13 Sealing:
ME metal, ST stellited, Ni nickel-plated
PT soft sealing with PTFE,
PK soft sealing with PEEK

14 Pressure-balanced: DIN: D, ANSI: B
15 I or III flow divider

1 Type designation
2 Modification index
3 Effective diaphragm area
4 Fail-safe action:

FA Actuator stem extends
FE Actuator stem retracts

5 Travel
6 Bench range (spring range)
7 Bench range with pretensioned springs



8 Customer inquiries

If you encounter any problems, please sub-
mit the following details:

� Order number
� Type, product number, nominal size and

version of the valve
� Pressure and temperature of the process

medium
� Flow rate in m3/h
� Has a strainer been installed?
� Installation drawing

Dimensions and weights of the valve
versions can be found in Data Sheet
T 8015 EN.
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SAMSON
Model - No.

Serial - No.

Pneum. Stellantrieb
Pneum. actuator
Servo - monteur pneum.

cm²
Hub
Stroke
Course

mm

bar

bar

bar

Federbereich
Spring range
Plage des ressorts
Stelldruckbereich
Signal pressure range
Plage avec précontrainte

Zuluft max. 6 bar
Air supply 90 psi
Air d' alimentation

Begrenzt auf
Up to
Limité à

Made in France

1

3
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6SAMSON
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SAMSON
Model - No.

Serial - No.

Pneum. Stellantrieb
Pneum. actuator
Servo - monteur pneum.

cm²
Hub
Stroke
Course

mm

bar

bar

bar

Federbereich
Spring range
Plage des ressorts
Stelldruckbereich
Signal pressure range
Plage avec précontrainte

Zuluft max. 6 bar
Air supply 90 psi
Air d' alimentation

Begrenzt auf
Up to
Limité à

Made in France

1
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SAMSON 1

65 7VFH

2 3 4
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SAMSON
Model - No.

Serial - No.

Pneum. Stellantrieb
Pneum. actuator
Servo - monteur pneum.

cm²
Hub
Stroke
Course

mm

bar

bar

bar

Federbereich
Spring range
Plage des ressorts
Stelldruckbereich
Signal pressure range
Plage avec précontrainte

Zuluft max. 6 bar
Air supply 90 psi
Air d' alimentation

Begrenzt auf
Up to
Limité à

Made in France

1
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SAMSON 1

65 7VFH
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Pneumatic Actuator
Type 3277

Mounting and
Operating Instructions

EB 8311 EN
Edition April 2002

Fig. 1 ⋅ Type 3277 Actuator Fig. 2 ⋅ Type 3277-5 Actuator



1 Design and principle of operation

Type 3277 Pneumatic Actuators with an ef-
fective diaphragm area of 240, 350 or
700 cm2 are primarily mounted to control
valves from the Series 240, 250 and 280.
Type 3277-5 with a die-cast aluminum case
and an effective diaphragm area of
120 cm2, is mounted to Type 3510 and
Series 240 Control Valves.
The actuator is made up of two diaphragm
cases, a rolling diaphragm and springs.
The lower diaphragm case is permanently
fixed to the yoke which allows the direct at-
tachment of either a pneumatic or electro-
pneumatic positioner or a limit switch. 
Actuators with manual override (Fig. 5) ad-
ditionally have a handwheel mounted on
the diaphragm case. The handwheel moves

the actuator stem over a spindle after the
locking mechanism (lock nut) has been
disengaged. In addition, the actuator can
be equipped in a special version with a
mechanically adjustable travel stop.

The signal pressure creates a force at the
diaphragm surface which is balanced by
the springs (6) arranged in the actuator. 
The number of springs and their com-
pression determine the bench range (signal
pressure range) while taking the rated travel
into account which is directly proportional
to the signal pressure. A maximum of 30
springs can be installed, partly fitted inside
one another. 
The stem connector (16) connects the actua-
tor stem (2) with the plug stem of the control
valve.

� Assembly, start-up and operation of the device may only be performed by
trained and experienced personnel familiar with this product.
According to these mounting and operating instructions, trained personnel is
referred to individuals who are able to judge the work they are assigned to
and recognize possible hazards due to their specialized training, their know-
ledge and experience as well as their knowledge of the relevant standards.

� Any hazards which could be caused by the signal pressure and moving parts
of the actuator are to be prevented by means of appropriate measures.

� Proper shipping and appropriate storage are assumed.
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Fail-safe action

When the signal pressure fails, the fail-safe
action of the actuator depends on whether
the springs are installed in the top or bot-
tom diaphragm chamber.
Actuator stem extends
When the signal pressure is reduced or its
supply fails, the springs move the actuator
stem downwards and close the attached
valve. The valve opens when the signal

pressure is increased enough to overcome
the force exerted by the springs. 
Actuator stem retracts
When the signal pressure is reduced or its
supply fails, the springs move the actuator
stem upwards and open the attached valve.
The valve closes when the signal pressure is
increased enough to overcome the force
exerted by the springs.

Fig. 3 ⋅ Type 3277 Actuator with 240, 350 and 700 cm2 effective diaphragm areas

1 Nut
1.1 Nut (with 350 

and 700 cm2 
actuators only)

2 Actuator stem
3 Vent plug
4 Loading pressure

connection
5 Top diaphragm case
6 Springs
6.1 Additional springs
7 Diaphragm plate
8 Diaphragm
9 Nuts and blots
10 Yoke with lower

diaphragm case
11 Loading pressure

connection
12 Stem seal
12.1 Dry bearing
13 Wiper
15 Ring nut
16 Stem connector

5 1.1 1 6 6.1 3

8

12

12.1

11

10

12.1

13

2

15

16

4

7
a

9

Dimension "a" for
350 cm2 = 209 mm
700 cm2 = 246 mm
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Loading pressure connection

Type 3277 Actuator (Fig. 3)
In the Type 3277 Actuator with the fail-safe
action "actuator stem extends", the loading
pressure is connected to the loading press-
ure connection (11) at the side of the yoke
to fill the bottom diaphragm chamber which
causes the actuator stem (2) to move up-
wards.
In an actuator with the fail-safe action "actu-
ator stem retracts", the loading pressure is
connected the loading pressure connection
(4) to fill the top diaphragm chamber which
causes the actuator stem to move down-
wards.
Type 3277-5 Actuator (Fig. 4)
In the Type 3277-5 Actuator, the loading
pressure is connected to a borehole either
at the left or right of the yoke. A switchover
plate (14, accessories) directs the air to one
of the diaphragm chambers, depending on
the fail-safe action of the actuator ("actuator
stem extends" or actuator stem retracts"),
which is determined by how the plate is
aligned with the mark (14.4).  

� Turn the switchover plate to align the
symbol (14.3) for the appropriate fail-
safe action with the mark (14.4). See
Fig. 4, bottom left. The operating direc-
tion (>>) or (<>) of the positioner deter-
mines whether the left or right attach-
ment is to be used.

A connecting plate (accessories) is required
instead of the switchover plate if the actuator
is operated without a positioner. The  loading
pressure is directly connected to the loading
pressure connection (14.8) of the connecting
plate to fill the diaphragm chamber. 

� Turn the connecting plate to align the
symbol (14.3) for the appropriate fail-
safe action "actuator stem extends" or
"actuator stem retracts" with the mark
(14.4). See Fig. 4, bottom right.  

�Make sure that the flat gasket of the con-
necting plate is correctly inserted.

� The connecting plate has both NPT and
G threaded bores. Seal the bore not re-
quired with a rubber gasket and square
plug. 

Accessories: The switchover plate or con-
necting plate must be ordered separately. 
Please note that actuators with modification
index  01 e.g. 3277-531xxx20.01 (old =
.00) are equipped with new plates.  
Old and new plates are not interchangeable. 

With index Order no.

Switchover
plate

New
Old

01
00

1400-6822
1400-6819

Connecting
plate

New
Old G thread
Old NPT thread

01
00
00

1400-6823
1400-1620
1400-6821

Note! The pneumatic actuators are de-
signed for a maximum supply pressure of
6 bar. To prevent the actuator from being
damaged, do not let the supply pressure ex-
ceed the upper spring range value by more
than 3 bar when the actuator is used for
flow-switching service (on-off valve) with
the fail-safe position "actuator stem re-
tracts". Label actuators that have a reduced
supply pressure with a sticker "max. supply
pressure limited to ... bar".
Note! Refer to the operating instructions of
the corresponding valve for instructions
about how to attach and remove the actua-
tor from the valve.
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Actuator stem retracts
left attachment  right attachment

Actuator stem
extends         retractsActuator stem extends

left attachment  right attachment

Fig. 4 ⋅ Type 3277-5 Actuator (120 cm2)
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2.1 2

7.1

14.1

14.2
14

16

13
15

14.3

14.4

14.8

14.3

14.4

14.5

14.6

14.7

a a

8

10

16

12.1
12

6 1 2 1.19

7

1 Nut
1.1 Nut
2.1 Bushing
5 Diaphragm case
6 Springs
7 Diaphragm plate
7.1 Metal plate
8 Diaphragm
9 Nuts and bolts
10 Yoke
12 Stem seal

12.1 Dry bearing
13 Wiper
14 Switchover or connecting plate

loading pressure connection 
14.1 for actuator stem extends
14.2 for actuator stem retracts
15 Ring nut
16 Stem connector

Connecting plate

14.3 Symbol
14.4 Mark

loading pressure input
14.5 for left attachment
14.6 for right attachment
14.7 Gasket with filter
14.8 Loading pressure

connection

Switchover plate

Actuator with threaded 
coupling for micro-flow valve

Dimension "a" = 188.5 for 15 mm travel and 185.5 for 20 mm travel
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2 Operation

Note!
It is important for a troublefree operation of
the actuator that the vent plug (3) is not
blocked in the Type 3277 Actuator.
Make sure in versions with a handwheel
that the plug stem can move freely when the
valve is being positioned by the pneumatic
actuator by moving the handwheel into a
neutral position. 

2.1 Reversing the operating direc-
tion (fail-safe action)

The operating direction and the fail-safe ac-
tion in pneumatic actuators can be
changed. Prior to proceeding, you must
remove the actuator from the valve. 
The fail-safe action is designated by a sym-
bol on the nameplate. 

 Actuator stem extends or

 Actuator stem retracts

Warning!
To disassemble an actuator with pre-
loaded springs (recognizable by the
long bolts on the diaphragm cham-
bers), always undo the short bolts
first and then unthread the long
bolts slowly and evenly until the actu-
ator springs are fully decompressed.

2.1.1 Standard actuator

Reversing the fail-safe action "actuator
stem extends" to "actuator stem retracts" 

Note!
The operating direction of actuators with
700 cm2 (travel = 30 mm) and spring
ranges - 0.2 to 1 bar, 0.4 to 2 bar and 0.6
to 3 bar - that are mounted to valves with
15 mm travel, can be only changed when
the standard actuator stem is replaced by
an actuator stem (order no. 0290-5266)
that is 20 mm shorter. 
These actuators are preloaded by approx.
50 % on mounting them to the valve due to
the varying travels. 
This means the bench range (spring range)
of 0.2 to 1 bar results in a signal pressure
range of 0.6 to 1 bar; 0.4 to 2 results in
1.2 to 2 bar and 0.6 to 3 results in 1.8 to
3 bar. 
The signal pressure range is recorded on
the nameplate when the actuators have
been preloaded on mounting them to the
valve. 

1. Unthread the nuts and remove the bolts
(9) from the diaphragm cases. 

2. Lift off the top diaphragm case and
remove the springs (6). 

3. Pull the actuator stem (2) with dia-
phragm plate (7) and diaphragm (8)
out of the yoke (10).

4. Unscrew nut (1), while holding the nut
(1.1) stationary with a suitable tool or
clamp the actuator stem. 
Caution: Proceed carefully to avoid da-
maging the seals of the actuator stem.

6 EB 8311 EN
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Caution! 
Do not loosen the nut (1.1) on the actuator
stem of 350 and 700 cm2 actuators. It is
painted over to protect it. If, however, it
does become loose, it is essential that the
dimension "a" (Fig. 3 and 4) from the top
of the nut to the bottom of the actuator stem
is kept.  

5. Apply lubricant/sealant (order no.
8152-0043) to the sealing part of the
actuator stem.

6. Turn the top diaphragm case (5) upside
down and place in to it the actuator
stem with diaphragm plate, diaphragm
and metal plate (7.1 in Fig. 4), if one
exists. 

7. Insert the springs (6) and slide the yoke
with the lower diaphragm case over the
actuator stem. 

8. Screw diaphragm cases back together.
Remove vent plug (3) on Type 3277 Ac-
tuator.

Proceed in the same manner for the Type
3277-5 Actuator intended for the micro-
valve, but additionally attach the bushing
(2.1) for the mechanical travel stop. 
The springs now press from below against
the diaphragm plate and cause the actuator
stem to retract (fail-safe action). 
The actuator stem only starts to extend when
the signal pressure overcomes the force of
the springs. 
9. Record the changed fail-safe action on

the nameplate! 

Reversing the fail-safe action "actuator
stem retracts" to "actuator stem extends" 

Note!
The operating direction of actuators with
700 cm2 (travel = 30 mm) that are mounted
to valves with 15 mm travel can only be
changed when the actuator stem installed
(length = 245 mm) is replaced by an actua-
tor stem (order no. 0290-4727) that is 20
mm longer. 

1. Unthread the nuts and remove the bolts
(9) from the diaphragm cases. Lift off
the top diaphragm case (5).

2. Pull the actuator stem with diaphragm
plate, diaphragm and metal plate
(7.1), if one exists, out of the yoke and
the bottom diaphragm case (10).

3. Unscrew nut (1), while holding the nut
(1.1) stationary with a suitable tool or
clamp the actuator stem.
Caution:  Proceed carefully to avoid da-
maging the seals of the actuator stem.

4. Turn over diaphragm plate with dia-
phragm and screw back on the nut (1).

5. Apply lubricant/sealant (order no.
8152-0043) to the sealing part of the
actuator stem.

6. Insert actuator stem with diaphragm
plate, diaphragm and metal plate
(7.1), if one exists, into the bottom dia-
phragm case with the yoke. 

7. Insert springs (6) and place back on the
top diaphragm chamber. Tighten using
nuts, bolts and washers. 

8. Screw a vent plug (3) in the top loading
pressure connection in Type 3277 Actu-
ator.

EB 8311 EN 7
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Proceed in the same manner for the Type
3277-5 Actuator intended for the micro-
valve, but additionally attach the bushing
(2.1) for mechanical travel stop.
The springs now press from the top against
the diaphragm plate and cause the actuator
stem to extend (fail-safe action). 
The actuator stem only starts to retract when
the signal pressure overcomes the force of
the springs. 
9. Record the changed fail-safe action on

the nameplate!

2.1.2 Actuator with handwheel 

(Type 3277 only, see Fig. 5)
1. Undo lock nut (20) and relieve the

springs (6) by turning the handwheel
(17).

2. Loosen threaded pin (26) and unscrew
coupling nut (25) from the coupling
(22).

3. Knock out the clamping sleeve (23) and
remove the ring (24). 

4. Unthread the ring nut (15) and lift off
the flange part (21) with coupling nut
(25).

Reversing the fail-safe action "actuator
stem extends" to "actuator stem retracts" 

� Proceed as described in section 2.1.1.
However, use the word "spindle with nut
(27)" in place of "nut (1)".

After reversing the operating direction:
1. Replace the flange part (21) with ring

nut  (15) and coupling nut (25). 
2. Tighten ring nut (15), then attach ring

(24) with clamping sleeve. 
3. Screw coupling nut (25) as far as it will

go onto the coupling (22) and secure
with threaded pins (26).

Reversing the fail-safe action "actuator
stem retracts" to "actuator stem extends"

� Proceed as described in section 2.1.1.
However, use the word "spindle with nut
(27)" in place of "nut (1)".

After reversing the operating direction: 
1. Place the flange part (21) with ring nut

(15) and coupling nut (25) back again. 
2. Tighten ring nut (15), then attach ring

(24) with clamping sleeve. 
3. Screw coupling nut (25) as far as it will

go onto the coupling (22) and secure
with threaded pins (26).
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Fig. 5 ⋅ Type 3277 Actuator with additional handwheel

17

20

21

22
24

15
13

3
4
6

9
6.1

7

11

12.1

13

23

26
25

12

5
27

8

10
12

Pointer and notch
indicate neutral
position

2 Actuator stem
3 Venting plug
4 Loading pressure 

connection
5 Top diaphragm case
6 Springs
6.1 Additional springs
7 Diaphragm plate
8 Diaphragm
9 Nuts, bolts
10 Bottom diaphragm case
11 Loading pressure 

connection
12 Stem seal
12.1 Dry bearing
13 Wiper
17 Handwheel
20 Lock nut
21 Flange part
22 Coupling
23 Clamping sleeve
24 Ring
25 Coupling nut
26 Threaded pin
27 Spindle with nut
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2.2  Adjusting the travel stop 

(with Type 3277 in special version only)
The travel stop can be adjusted upwards or
downwards to 50% of the travel.

Downward travel stop
(actuator stem extends)
1. Undo the lock nut (34) and unscrew the

cap (33).
2. Undo the lock nut (31) and adjust the

nut (32) to set required travel stop.
3. Tighten the lock nut (31) again.

Upward travel stop
(actuator stem retracts)
1. Undo the lock nut (34) and adjust the

cap (33) to set the required travel stop. 
2. Tighten the lock nut (34) again.

Fig. 6 ⋅ Travel stop

33

31

32

34

5

7

2

Actuator stem
retracts

Actuator stem
extends

32 Nut
33 Cap
34 Lock nut

2 Actuator stem
5 Top diaphragm case
7 Diaphragm plate
31 Lock nut
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3 Replacing the diaphragm and ac-
tuator stem seal

3.1 Diaphragm

(Fig. 3)
1. Proceed as described in section 2.1 to

take the diaphragm plate (7) with dia-
phragm (8) and actuator stem (2) out of
the diaphragm case. 

2. Remove the hose clamp and pull it
together with the diaphragm (8) off the
diaphragm plate (7) (not necessary with
Type 3277-5 as the diaphragm is held
in place by the metal plate (7.1)).

3. Stretch the new diaphragm onto the dia-
phragm plate. Insert the hose clamp
evenly into the groove intended for it
and tighten.  

4. Reassemble actuator as described in
section 2.1. 

3.2 Replacing the seal

1. Take the diaphragm plate (7) with the
actuator stem (2) out of the diaphragm
case as described in section 3.1.

2. Coat the new shaft seal with lubri-
cant/sealant (order no. 8152-0043)
and insert it.

3. If necessary, replace the dry bearing
(12.1) and wiper (13) with new ones as
well.

4. Reassemble the actuator as described in
section 2.1.

4 Customer inquiries

Please indicate the following:

� Type and product number

� Effective diaphragm area

� Bench range (signal pressure range) (in
bar)

� Actuator version – operating direction

Dimensions
Refer to the Data Sheet T 8311 EN for
dimensions and weights of the actuator ver-
sions.

Fig. 7 ⋅ Actuator stem seal

12

12.12

13
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Pfeiffer
Chemie-Armaturenbau GmbH

Fig. 1 - High-Performance Butterfly Control Valve BR 14c

1. Design and principle of operation

The pneumatic control valve consists of the tight-closing,
double-eccentric, soft sealed butterfly control valve BR 14c
and a Pfeiffer AT pneumatic rotary actuator or a diaphragm
actuator BR 30a.

The control valve is used for on/off services and in the signal
pressure range from 10 to 80% also for throttling services. It
is suitable for aggressive liquids or vapors at temperatures
between -10 and +200°C .

The process medium can flow through the butterfly
control valve in either direction. The position of the
butterfly disc ( 3 ) determines the flow across the
free area between the disc and the body ( 1 ). The
shaft ( 2 ) is sealed by a PTFE V-ring packing ( 9 ).
It is preloaded by spring washers ( 10 ) located
above the packing chamber. The packing is free of
maintenance.

In butterfly control valves, there is a seal between
the butterfly disc ( 3 ) and the seat ( 4 ). The arising
compression force of the sealing ring on the
butterfly disc determines at the same time the
permissible differential pressure ∆p and the

Operating, assembly and maintenance instructions
for control and shut-off butterfly valve

Series 14c - Type MTD

breakaway torque when the disc opens or closes
depending on which way the medium flows through
the valve. The double-eccentric bearing of the shaft
(Fig. 2) causes the disc on opening or closing to
remain in contact with the seat only over a very small
angle of rotation. This reduces wear and increases the
service life of the valve, while at the same time, the
breakaway torque is reduced.

When the medium flows through the valve from
direction “A”, the butterfly disc is slightly pushed out of
the seat. This causes the compression force of the
sealing ring to be reduced and at the same time the
breakaway torque as well.

When the medium flows through the valve from
direction “B”, the compression force increases
correspondingly with the increase of the breakaway
torque.

The shaft ( 2 ) is connected to the actuating element
via an adapter.

Fig. 2 - View through a butterfly control valve BR 14c - Type MTD, DN 100, (4“); => see page 2 for list of parts

Page 1

Fail-safe position : Control valve CLOSED without supply air
The actuator springs close the butterfly control valve when the
pressure is reduced in the rotary actuator and when the supply
air fails. The control valve is opened against the force of the
actuator springs when the signal pressure increases.

Fail-safe position : Control valve OPENED without supply air
The actuator springs open the butterfly control valve with the
pressure is reduced in the rotary actuator and when the supply
air fails. The control valve is closed against the force of the
actuator springs when the signal pressure increases.



Butterfly valve
Series 14c

metal sealed

The equipment may only be mounted and
commissioned by qualified personnel who are
acquainted with the starting-up and operation of
this product. Qualified personnel in the sense of

these installation and operational instructions are persons
who, as a result of their training, their knowledge and
experience, plus their knowledge of the relevant
standards, are able to judge the tasks for which they are
responsible and to recognize possible dangers.
Dangers presented at the control valves by flow medium,
regulating pressure and moving parts are to be prevented
by appropriate measures. Over and above this, it has to
be ensured that the control valve is only employed where
operating pressure and temperatures do not exceed the
design criteria laid down when ordering. The appropriate
transportation and professional storage of the equipment
are presupposed.

2. Assembly instructions

Preparation for assembling the valve
To assemble the butterfly control valve, all parts must be
treated beforehand, e.g. thoroughly clean all parts and lay
them on soft padding (rubber mat etc.). Take into account
that parts made of plastic are almost always soft and very
sensitive and that especially the sealing surfaces should not
be damaged.

Page 2

Item Description Material

1 Valve body WN 14408
2 Shaft WN 1.4462
3 Disc WN 1.4408
4 Metallic seat ring Nickel
5 Fastening ring WN 1.4408
6 Stuffing box WN 1.4571
7 Bonnet WN 1.4571
8 Thrust washer WN 1.4571
9 V-ring packing WN 1.4305 / PTFE
10 Set of spring washers WN 1.8159 / Delta Tone
11 Bearing bushing PTFE with carbon

12a
12b

Bearing bushing PTFE with glass

13 Valve body seal PTFE
14 Grooved pin DIN 1472, WN 1.4462
15 Spacer WN 1.4571
16 Stud DIN 938, A2-70
17 Hexagon nut DIN 934, A2-70
18 Washer PTFE
19 Tension spring WN 1.4310
20 Fillister head screw DIN 912, A2-70
21 Spacer WN 1.4571
22 Spacer WN 1.4571
23 Bonnet seal PTFE with glass
24 O-ring viton
25 Intermediate flange WN 1.4305
26 Fillister head screw DIN 912, A2-70
27 Fillister head screw DIN 912, A2-70

Fig.3 - Exploded view of the butterfly control valve

Table 1 - List of parts
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Assembling butterfly control valves

Note:  The position and arrangement of the individual parts
shown in the exploded view diagram (Fig. 3) must be strictly
adhered to on assembling the valve.
Lay the valve body ( 1 ) on a clean surface so that the
bearing area of the shaft is within easy reach.
Press in the bearing bushing ( 12a ) as far as it will go into
the bearing hole. Then insert the spacer ( 22 ).
Note:  Butterfly control valves in nominal sizes DN300 or 12”
are assembled without a spacer ( 22 ).
Insert the butterfly disc ( 3 ) into the body so that the bearing
holes of the disc are aligned with the bearing hole of the
body. Now insert the shaft ( 2 ) through the bearing holes of
the body and the disc. Push the bearing bushing ( 12b ) as
far as it will go over the shaft into the bearing hole of the
body. Then insert the spacer ( 21 ).
Note:  Butterfly control valves in nominal sizes DN100 or DN
4” are assembled without a spacer ( 21 ).
Screw studs ( 16 ) into the body. Insert the washer ( 18 ) into
the indentation intended for it in the bonnet ( 7 ). Slide the
bonnet seal ( 23 ) as well as the valve body sealing ( 13 )
onto the bonnet.
Note:  Butterfly control valves in nominal sizes DN300 or 12”
are assembled without a bonnet seal ( 23 ).
Insert the previously assembled bonnet into the bearing hole
of the body and position correctly with the studs. Fasten tight
the bonnet evenly with nuts ( 17 ) in a criss-cross patter.
Push the thrust washer ( 8 ) over the shaft’s free end at the
appropriate place in the body. Slide the PTFE V-ring packing
( 9 ) together in the sequence PTFE bottom end ring, PTFE
V-rings and steel V-ring over the shaft into the body hole and
press down using an assembling sleeve.
Place the intermediate flange ( 25 ) on the body and position
correctly using the fillister head screws ( 26 ). Tighten the
screws evenly in a criss-cross pattern.
Slide the spacer ( 15 ) over the shaft and press it into the
body at the appropriate place. Proceed in the same manner
to add the set of spring washers ( 10 ).
Press the bearing bushing ( 11 ) into the stuffing box ( 6 ).
Carefully place the stuffing box which has just been
assembled together onto the intermediate flange and position
correctly using the fillister head screws ( 20 ). Tighten the
screws evenly in a criss-cross pattern.
Position the two plane faces of the shaft so that they are
parallel to the disc and secure the shaft against further
turning. On doing so, make sure that the shaft adjoins the
washer ( 18 ). Drill fitting holes to connect the shaft to the
disc. Then connect the disc and shaft using close-tolerance
grooved pins ( 14 ).
Further assembly steps depend on the version concerned.

Assembling butterfly control valves in sizes DN 250
( 10” ) and smaller
Insert the metallic seat ring ( 4 )with the graphite rings into
the body. On doing so, make sure that all parts are clean.
Place the O-ring ( 24 ) in the fastening ring ( 5 ).
Place the previously assembled fastening ring onto the
sealing ring and press it in using a hydraulic press.
Loosen the bonnet ( 7 ) again and push the tension spring

( 19 ) into the oblong hole/slot. Fasten the bonnet as
previously described.

Assembling butterfly control valves in sizes DN 300
( 12” ) and larger
Insert the metallic seat ring ( 4 ) with the graphite rings into
the body. On doing so, make sure that all parts are clean.
Place the fastening ring onto the sealing ring and position
correctly using the screws ( 27 ). Tighten the screws evenly in
a criss-cross pattern.

3. Installing the butterfly control valves

The butterfly control valve can be installed horizontally or
vertically in pipelines. The medium may flow through the
valve in either direction, however, the following must be
observed concerning the direction of flow:
If the butterfly control valve is used as a shut-off valve, the
medium flow in direction “B” (see Fig. 2) guarantees the best
shut-off.
When the butterfly control valve is used for throttling services,
the medium must flow through the valve in direction “A”.
Basically we recommend installing the butterfly control valve
with the shaft lying horizontally so that the medium flow
opens the lower section of the disc especially when the
process medium used has high concentrations of suspended
particles. This avoids deposits from building up which could
prevent the disc from opening.
Do not weld through flanges and pipelines with a weld torch
when the butterfly control valve is installed in the pipeline,
otherwise the valve could be damaged.
All normal flange gaskets can be used.

Flange connection
The butterfly control valve BR 14c is designed for installation
between all normal DIN and ANSI flanges. Please take into
account that a butterfly control valve which has designed for
a certain flange standard cannot normally be used with other
flanges.
The free inside diameter of the flange must have sufficient
clearance to the disc.

Installation
• Prior to installing the valve, rinse the pipeline and remove

all foreign material such as weld spatter, etc.
• Check whether the flange space corresponds to the

installation length of the butterfly control valve.
• Prior to installing the valve, expand the flange sufficiently

using an appropriate tool.
• The butterfly control valve must be completely closed.
• To support the valve whilst installing it between the

flanges, we recommend (depending on the position of
installation) inserting the lower flange bolts without
tightening them.

• Push the valve and gaskets between the flanges.
• Insert the remaining flange bolts.
• Remove flange expanding device and finger tighten the

bolts.



Issue October 2001 Operating and Instruktions  EB 14c-mt_EN

Specifications subject to change without notice

Pfeiffer
Chemie-Armaturenbau GmbH

Pfeiffer Chemie-Armaturenbau GmbH
Hooghe Weg 41  •  47906 Kempen

Telefon: 02152 / 2005-0  •  Telefax: 02152 / 1580
E-Mail: vertrieb@pfeiffer-armaturen.com  •  Internet: www.pfeiffer-armaturen.com

Page 4

• Check whether the butterfly control valve, the gaskets and
the flanges are correctly aligned.

• Carefully open and close the butterfly control valve and
check that the disc does not touch the pipeline.

• Tighten the flange bolts in a criss-cross pattern using the
prescribed tightening torque.

Removing the valve from the pipeline
• Relieve pressure in the pipeline.
• The pipeline and valve must be clean.
• Completely close the valve: the two plane surfaces of the

shaft run parallel to the disc.
• Loosen the flange bolts and pull them out.
• Expand the flanges with the appropriate tool and remove

the butterfly control valve.

Attaching actuating elements
The tight shut-off of the valve can only be achieved if the disc
is made to close exactly. If actuating elements (hand lever,
gears, actuators, etc.) are attached, their end positions must

be set to match the valve’s end positions.
Double-eccentric butterfly control valves must
always close with a clockwise rotation of the valve
shaft! Therefore observe the direction of rotation
when installing the actuator!

A label on the butterfly control valve indicates the direction of
rotation.

Fig. 4 – Indicating label stating the direction of rotation

On installing the valve in the recommended direction of flow
through the valve, the opening direction is assisted by the
pressure from the process medium due to the valve design
(double-eccentric valves). Therefore when switching with the
hand lever, the lever must be held tight until it can be
secured.

4. Maintenance instructions

Routine maintenance or lubricating the valve is not
necessary

Replacing packing ( 9 )
If there is any leakage at the shaft, it can be remedied by
replacing the V-ring packing. The valve does not need to be
removed from the pipeline for this.

Relieve pressure from the pipeline and drain it.
Remove the actuating element.

Unscrew the fillister head screws ( 20 ). Take out the stuffing
box ( 6 ) together with the attached bearing bushing ( 11 ).
Remove the set of spring washers
( 10 ) and the spacer ( 15 ). After that, the V-ring packing can
be easily replaced with a new packing.
To reassemble, proceed as described previously in the
assembly instructions.

Changing the sealing ring
To change the sealing ring, the valve must be removed from
the pipeline.

Butterfly control valves in sizes DN 250 ( 10” )
and smaller
Place the valve on a clean surface. Unscrew the bonnet ( 7 )
and remove the tension spring ( 19 ). Loosen and take out
the fastening ring ( 5 ). After that, the sealing ring ( 4 ) can be
easily to replaced with a new ring.
To reassemble, proceed as described previously in the
assembly instructions.

Butterfly control valve in size DN 300 ( 12” ) and larger
Place the valve on a clean surface and unscrew the fillister
head screws ( 27 ). Take out the fastening ring ( 5 ). After
that, the sealing ring ( 4 ) can be easily replaced with a new
ring.
To reassemble, proceed as previously described in the
assembly instructions.

Our team will gladly assist you to find the right solution
for your special requirements.
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Declaration of Conformity as per Directive
97/23/EC

and Manufacturer's Declaration as per Directive 98/37 EG

The manufacturer Pfeiffer Chemie-Armaturenbau GmbH, 47906 Kempen, Germany

declares that:

Butterfly valves Series 14a, Series 14b-MTD, Series 14b-WTD, Series 14c-MTD,
Series 14c-WTD, Series 74b-MTD and Series 74b-WTD
•  with pneumatic/electric/hydraulic actuator
•  with free shaft end for subsequent mounting of an actuator

1. The valves are pressure accessories within the meaning of the Pressure Equipment Directive
97/23/EC and conform with the requirements of this Directive,

2. The valves are not complete machinery within the meaning of the Machinery Directive 98/37/EC,
but meet the relevant requirements of this Directive,

3. They may only be operated observing the operating instructions <BA14b-01_EN> delivered
together with the valve.

The commissioning of these valves is only permitted after the valve has been installed from both sides in the
pipeline and a risk of injury can be ruled out.
   (For butterfly valves which are intended for dead-end service, see section 2.3).

Applied standards:
EN 593
AD 2000 Regulations
DIN-EN 292-2000

Product standard for butterfly valves
Regulations for pressurized valve body parts
Safety of Machinery, Part 2: Technical requirements

Type designation and technical features:
Pfeiffer data sheets
<TB14a_EN, TB14b-mt_EN, TB14b-wt_EN, TB14c-mt_EN, TB14c-wt_EN, TB74b-mt_EN and
TB74b-wt_EN>
     NOTE: This Manufacturer’s Declaration applies to all valve types listed in this catalog.

Applied conformity assessment procedure:
Conforming to Annex II of the Pressure Equipment Directive 97/23/EC, Module H

Name of notified body: Identification number of the notified body:
TÜV Anlagentechnik GmbH
Am Grauen Stein
51101 Köln
Germany

0035

These Declarations become invalid when modifications are made to the butterfly valves and/or assemblies
that affect the technical data of the butterfly valve or the <Intended use> described in section 1 of the
operating instructions, and considerably change the valve or an assembly delivered with it.

Kempen, 26. September 2002                                                                                                                      
 Lorenz Stolzenberg, Managing Director

Kempen, 26 September 2002 Lorenz Stolzenberg, Managing Director

These Declaration of Conformity and operating instructions have been generated electronically and are legally binding without
signature
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0 Introduction
These instructions are designed to assist the user during installation, operation and maintenance of butterfly valves from
the Series 14a, Series 14b-MTD, Series 14b-WTD, Series 14c-MTD, Series 14c-WTD, Series 74b-MTD and
Series 74b-WTD.
These instructions apply only to the butterfly valve itself. In addition, refer to the instructions of the mounted actuator.

Note

The WARNING and CAUTION notes must be strictly adhered to. Otherwise this may lead to personal
injury and equipment damage and the manufacturer’s warranty may become void.
Please contact the manufacturer if you have any queries, see section 8 for contact address.

1 Intended use
After installing the valve in the pipeline and connecting the actuator to the control equipment, these butterfly valves are
designed exclusively for shutting off or controlling media (often corrosive) within the permissible pressure and
temperature ranges.

The permissible pressure and temperature ranges for these butterfly valves are specified in the data sheets <TB14a_EN,
TB14b-mt_EN, TB14b-wt_EN, TB14c-mt_EN, TB14c-wt_EN, TB74b-mt_EN and TB74b-wt_EN>.

Danger

Do not operate a butterfly valve when its permissible pressure/temperature rating is not sized for the
operating conditions specified in the data sheets <TB14a_EN, TB14b-mt_EN, TB14b-wt_EN, TB14c-mt_EN,
TB14c-wt_EN, TB74b-mt_EN and TB74b-wt_EN>.
Failure to follow these safety precautions may result in personal injury and can damage equipment
installed in the pipeline.

Refer to the limitations in the above mentioned data sheets if the butterfly valve is intended for throttling services.

Observance of section 2 <Safety instructions> is presumed for the Intended use.

2 Safety instructions
2.1 General safety instructions

For butterfly valves, the same safety regulations apply as for the pipelines in which they are installed, as well as for the
control equipment connected to the actuator. These instructions only specify those safety instructions which need to be
additionally observed concerning butterfly valves.

Additional safety instructions are specified in the instructions for the actuator assemblies.

2.2 Safety instructions for the operator

The manufacturer does not assume any responsibility. Therefore, on using the butterfly valve, make sure the following
instructions are observed:

 The valve is to be used only for its intended use as described in section 1.

Warning

Preventing misuse of the butterfly valve:
It is especially important to make sure that the wetted parts in the butterfly valve are suitable for the media
used as well as the prevailing pressures and temperatures.
Failure to follow these safety precautions may result in personal injury and can damage equipment
installed in the pipeline. The manufacturer does not assume any final responsibility.

 Make sure that the pipeline and control equipment have been installed correctly and are checked at regular
intervals. The valve body wall thickness must be designed to take into account the additional forces and
moments usually found in the pipeline.

 The valve needs to be connected correctly to the pipeline and to the control equipment.

 Make sure the usual flow velocities are not exceeded in continuous service in this pipeline. Exceptional
operating conditions such as oscillations, water hammering, cavitation and large proportions of solid matter in
the process medium, especially abrasive, must be clarified beforehand with the manufacturer.

 Butterfly valves that are operated at temperatures greater than +50°C or lower than -20°C must be protected,
together with the pipeline connections, against being touched.
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 An actuator unit mounted subsequently onto the valve must fit the butterfly valve properly and its final
positions, especially the closed position, need to be correctly adjusted.

 The valve should only be operated and serviced by personnel appropriately qualified for pressurized pipelines.

2.3 Particular hazards

Danger

Prior to unscrewing the bonnet or removing the butterfly valve from the pipeline, relieve pressure entirely
in the pipeline to ensure the process medium cannot escape uncontrollably from the pipeline.

Warning

Should it be necessary to remove a butterfly valve from the pipeline, process medium may escape from
the pipe or out of the butterfly valve. In the case of process media that can damage health or are
dangerous, drain the pipeline completely before removing the butterfly valve from the pipeline.
Take special care concerning any remaining media that may still be in the pipeline or have collected
in the cavities of the valve.

Warning

For butterfly valves intended for dead-end service:
During standard operation, in particular, with gases or hot and/or dangerous media, mount a blank flange
at the free end connection or ensure that the butterfly valve is properly protected against
unauthorized operation.

Warning

If a butterfly valve used for dead-end service must be opened in a pressurized pipeline, special care must
be taken to ensure that any process media escaping under pressure do not cause any damage.

2.4 Designation of the butterfly valve

The designation of the butterfly valve includes the following details:

Details Designation Comments
Manufacturer Pfeiffer Address, see section 8 <Information>
Valve type BR (and number) e.g. BR 14a = Series 14a, see Pfeiffer catalog
Body material e.g.:  1.4408 Material number acc. to DIN EN 10213-4
Size DN (and number) Value in mm, e.g. DN200
Maximum pressure PN or PS (and number) Value in [bar] at room temperature
Perm. temperature tb (and number) Value in [°C] = top application limit

Perm. pressure at tb pb (and number) Value in [bar]            pb and tb are the associated values at maximum
permissible application temperature

Serial no./year of man. e.g.:  2020153/001/001 (2.+3.) Number = year of manufacture, e.g. 02 = 2002
Conformity CE Conformity is certified separately by the manufacturer
Identification no. 0035 Notified body as per EU Directive = TÜV Anlagentechnik GmbH

Flow coefficient kvs (and number) Corresponds to the flow rate at a pressure of 1 bar at 20°C, measured
in water

Direction of flow Note: see note in section 4.2 <Installation instructions>
Table 1 – Designation of the butterfly valve

Keep the labeling on the valve body and on the nameplate to ensure that the valve can be identified at all times.

3 Transport and storage
Butterfly valves must be carefully handled, transported and stored:

 Store the valve with its protective packing and/or with its protective caps in place in the end connections. Store
and transport the butterfly valves that weigh over approx. 10 kg on pallets (or a similar type of support) right up
to the point of installation.
The packing is designed to protect the valve’s internal parts against being damaged.

 Store the valve in a closed room before it is installed. Protect it against damaging influences such as dirt or
moisture.

 Make sure, in particular, that the facings of the flanges are not damaged through mechanical or other
influences. Do not stack butterfly valves!

 As a rule, butterfly valves are delivered in the closed position. Store the valves in the condition they were
delivered in. Do not operate the actuator.
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4 Installation in the pipeline
4.1 General

The same instructions apply for installing the butterfly valves in the pipeline as for connecting pipes and similar pipeline
equipment. The following instructions additionally apply for butterfly valves. Also observe section 3 for transporting the
butterfly valve to the point of installation.

Note

The mating flanges must have smooth facings. Preferably use flanges, e.g. conforming to form B1 or B2 in
DIN EN 1092-1 or smooth finish in ANSI B 16.5. Contact the manufacturer if you intend to use other flange
forms.

Note

The actuating device is set for the operating data specified in the order.
Do not alter the settings for the final positions OPEN and CLOSED without the manufacturer’s prior
consent.

Danger

If an actuator unit has been mounted subsequently, torque, direction of rotation, operating angle as well as
the final positions OPEN and CLOSED must be adapted to the butterfly valve.
Failure to follow these safety precautions may result in personal injury and can damage equipment
installed in the pipeline.

Warning

Only for butterfly valves with electric actuator:
Make sure that the actuator is switched off in the CLOSED position by the torque switch’s signal. In the
OPEN position, the actuator must be switched off by the limit switch’s signal
See the instructions for the electric actuator for further details.

Note

Closing/opening times for pneumatic piston actuators:
Adapt the supply/venting of the compressed air to the valve to achieve the recommended valve closing
time: t [sec] = DN [mm] / 25, should there be no special specifications.

The following warnings are to be observed for actuators:

Warning

Actuators are not designed to be used as step-ladders:
Do not apply any weight/load to the actuators. This can damage or destroy the butterfly valve.

Warning

Actuators that weigh more than the butterfly valve:
Support any actuator which due to its size and/or mounting situation would otherwise cause the valve to
bend under the load.

The following warnings are to be observed for high-performance butterfly valves including a seat with metal sealing
(Types Series 14b-MTD, Series 14c-MTD and Series 74b-MTD):

Caution

To avoid that the seat seal is damaged, make sure the pipeline upstream and downstream of the place of
installation is carefully cleaned from all hard and abrasive foreign material prior to installation of the butterfly
valve.

4.2 Installation instructions

Note

The inside diameter of the mating flanges must leave sufficient room for the opened butterfly disc to ensure
that it cannot be damaged on swinging out.
See Table 2.

DN 80 100 150 200 250 300 350 400 500 600
Ø Di 82.5 107.1 159.3 206.5 258.8 307.9 338.0 384.4 479.6 592.4

Table 2 – Minimum required inside diameter Di of the mating flanges

 Store and transport the valve with its protective packing right up to the point of installation.

 Check valve and actuator for signs of damage that may have occurred during transportation. Do not install a
damaged butterfly valve or actuator.
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 Make sure that only butterfly valves are installed when their pressure rating, end connections, (flow rate) and
face to face dimensions match the conditions of application. See the designation of the butterfly valve.

Danger

Do not install a butterfly valve if its permissible pressure/temperature ranges do not apply to the operating
conditions. The limits of application are marked on the valve, see section 2.4 <Designation>. The
permissible range is determined in section 1 <Intended use>.
Failure to follow these safety precautions may result in personal injury and can damage equipment
installed in the pipeline.

 The connecting specifications for the actuator unit must match those of the control equipment. See
nameplate(s) on the actuator unit.

 Make sure the end connections of the pipeline are aligned with the butterfly valve’s end connections and their
ends have parallel planes.

 Prior to installation, carefully clean the valve and the connecting section of the pipeline from dirt, especially
hard foreign material.

 On inserting the valve (and flange gaskets) into a ready mounted pipeline, keep a certain clearance between
the pipeline ends to ensure that all facings (and gaskets) remain undamaged.

 The preferable mounting position for butterfly valves is with the shaft in a horizontal position. However, if
possible, the actuator should not be located directly underneath the butterfly valve.

 If there is an arrow on the valve body, make sure it corresponds with the direction of flow in the pipeline.

Note

In special cases, it may be necessary for the valve to be tightly shut against the direction of flow. The
installation in such special cases must be determined by the operator of the pipeline (e.g. to protect a
pump).

 The associated instructions apply for connecting the actuator unit to the control equipment.

 After completing installation, carry out a function check using the signals issued by the control equipment. The
valve must open and close properly corresponding with the control signals. Any function errors that are
recognized must be remedied before commissioning. See also section 7 <Troubleshooting>.

Warning

Control commands that are not carried out correctly may result in personal injury and can damage
equipment installed in the pipeline.

5 Pressure check in pipeline section

The pressure check of valves has already been carried out by the manufacturer. To check the pressure of a section of
pipeline with installed valves, the following points must be observed:

 Carefully flush newly installed pipes to remove any foreign material before operating the valve.

 Valve OPEN: The test pressure should not exceed the value 1.5 x (PN or PS) (see nameplate).
(PN or PS = maximum permissible operating pressure)

 Valve CLOSED: The test pressure should not exceed the value 1.1 x (PN or PS) (see nameplate).

If a valve leaks, see section 7 <Troubleshooting>.
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6 Standard operation and maintenance
Operate the valve/actuator unit over the control equipment signals. Butterfly valves delivered with the actuator already
mounted are precisely set and should not be readjusted.

The shaft is sealed with a PTFE V-ring packing preloaded with a set of spring washers and does not require any
maintenance.

Normal manual force is sufficient to operate the manual override on the actuator (if required). It is not permissible to use
extensions to increase the operating torque.

Regular maintenance work on the butterfly valves is not necessary. When checking the pipeline section, make sure that
no medium leaks out at the flanged and threaded ends of the body and at the shaft packing. If a valve leaks, proceed as
described in section 7 <Troubleshooting>.

7 Troubleshooting
Observe the safety instructions listed in section 2 on troubleshooting.

Warning

To remove a valve from a pipeline containing dangerous media and to take it out of the plant:
Decontaminate the valves properly first.

Type of fault Action to be taken Comment
Leak at the
connection to
the pipeline or
at the cover

Tighten flange bolts.

If the medium leaks out at the flanges even after tightening the flange bolts:
Unscrew the flange bolts and remove the valve (on doing so, observe the
instructions in section 2.3 <Particular hazards>).

Leak at the
shaft packing

Remove the valve (observing the instructions in section 2.3 <Particular
hazards>), dismantle the valve and replace the shaft packing. Contact Pfeiffer
for spare parts and necessary instructions.

No tight shut-off
when the valve
is closed

Check whether the valve is 100% closed.

If the valve is closed:
Check whether the actuator closes with full torque.

If actuator closes with full torque:
Open/close the pressurized valve several times.

If the valve still leaks:
Increase the actuator torque in CLOSED position up to a maximum value of
1.1 x the rated torque.

If the valve still leaks:
The valve must be repaired: replace the seat ring (observing the instructions in
section 2.3 <Particular hazards>). Contact Pfeiffer for spare parts and
necessary instructions.

Malfunction

Check actuator unit and control signals.
If actuator and control equipment are in order:
Remove the valve (observing the instructions in section 2.3 <Particular
hazards>) and check it.
If the valve is damaged:
The valve must be repaired. Contact Pfeiffer for spare parts and necessary
instructions.

If a pneumatic
actuator with
springs must be
removed from
the valve

Caution: Risk of injury
Before removing the actuator from the valve, disconnect the signal pressure.

Note 1:
When ordering
spare parts,
include all the
specifications listed
in the valve
designation. Only
use original parts
from Pfeiffer.

Note 2:
If, after removing
the valve from the
pipeline, it is found
that the internal
parts are not
sufficiently
resistant to the
process medium,
select parts made
of a suitable
material.

For malfunctioning actuator units, refer to the actuator instructions.
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8 Further information
Contact the address below for the listed <Data sheets> and <Repair instructions> as well as further information.
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Declaration of Conformance acc. to Directive 97/23 EC 
and Manufacturer’s Declaration acc.to Directive 98/37 EC 

The manufacturer ZWICK GmbH, D-58256 Ennepetal 

declares, that (for) 
the valves 

ZWICK butterfly valves Series TRI-CON 
  • supplied with pneumatic/hydraulic actuator, 
  • supplied with electric actuator 
  • prepared to connect a 90°-part-turn actuator, 

1. are a pressure equipment within the meaning of the European Directive 97/23 EC (PED) 
and conform to this directive, 

2. are not a complete machine within the meaning of the European Directive 98/37 EC (Ma-
chinery Directive) but conform to this directive, 

3. the operation instruction no. Zw-TriCon-2002-A1 shall be observed. 
It is forbidden to put the valve into operation as long as the valve is not yet installed into the pipe-
line to prevent injury of the user. 

Technical Standards used  
EN 593  
DIN 3840 
EN 292 

Product standard for butterfly valves  
Design of the valve shell 
Safety of machines, Part 2: Technical specifications 

Technical Specifications  
ZWICK-catalogue <Butterfly Valves series TRI-CON> 
Used method of conformity:  
Annex II of the Pressure Equipment Directive 97/23 EG, category III, module H 

Name of Independent Expert: Identification-no. of the Independent Expert 
Lloyd’s Register 0525 

Any modification of the valve and/or the valve actuator unit, which changes the design and/or the 
valve application other than specified in clause 1 <valve destination>, invalidates this declaration.  

Ennepetal / February 2002         
      Hans Zwick, General Manager 
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0 Introduction 
This instruction may support the user to store, install, start-up, use and maintain ZWICK-butterfly 
valves series TRI-CON.  

 
Attention 

It will be dangerous for the user if the following „attention“-, „warning“- and 
„danger“-notices are not observed, and the liability of the manufacturer may be-
come ineffective. 
In case of any question to the manufacturer, see addresses in clause 8 <information>. 

1 Valve destination 
These butterfly valves series TRI-CON are exclusively destined – after installation at or between 
flanges or butt welded into a pipe system and after connection of the actuator to the plant control 
system – to let pass or shut off media in the allowable pressure and temperature range, or to con-
trol the flow.   
For fluids with more than very small content of solid particulates – especially hard and/or sharp 
ones – this series should not be used.  
Note: 
The ZWICK catalogue layout-sheets <Butterfly Valves TRI-CON> specify the admissible range of 
p/t-rating. 
Clause 2.2 < Important information for the user> shall be observed. 

 
Warning 

If a valve is used for permanent flow control at differential pressure more than about 
0,15 bar (liquid fluids) the flow parameters shall be accepted by the manufacturer. 
Avoid cavitation in any case. 

2 Safety information 
2.1 General Safety Information 
The safety requirements apply for valve units same as for the pipe system into which the valve is 
installed and same as for the plant control system, to which the actuator is connected. This instruc-
tion gives such advices only, which shall be observed additionally. 
More safety information may be included in the relevant manual of the actuator. 

2.2   Important information for the user 
It is not the valve manufacturer’s liability, and therefore it shall be observed by the user, that  

⇒ the valve is only used as specified in clause 1 <valve destination>, 

 
Danger 

No valve shall be used, that’s certified pressure/temperature range (= "rating") is not 
sufficient for the operating conditions: The relevant diagrams in the ZWICK cata-
logue <Butterfly Valves TRI-CON> specify this admissible range. See clause 8 <in-
formation>. 
If other materials are used or at service conditions not included in the above men-
tioned diagrams, the manufacturer shall be asked for release. 
Ignoring these requirements could mean danger for the life or health of the 
user and/or cause damage in the piping system. 

 
Danger 

The user shall check and ensure, that the choice of the valve’s materials is suitable 
for the fluids used. 
The valve manufacturer is not liable for damage resulting from corrosion. 
Ignoring these requirements could mean the danger of injury of the user 
and/or cause damage in the piping system. 

⇒ an actuator installed at a valve supplied bare shaft has been sized and assembled accord-
ing to the manufacturer’s recommendations, and has been adjusted correctly for both valve 
end positions. Specifically in the CLOSED end position the body seat shall stop the stroke, 
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not the actuator end stop. Any limitation of the stroke to full closure shall be made ineffec-
tive. 

⇒ the pipe system has been installed by experts and that these systems are regularly in-
spected. The stiffness of the body is designed to support the usual additional pipe forces Fz 
equal to π/4٠DN²٠PS. Wafer type butterfly valves may support higher values of additional 
pipe forces Fz.  
  (PS = design pressure at ambient temperature) 

⇒ the valve has been connected to these systems by experts, especially a valve with butt-
weld ends, 

⇒ the operating time of a pneumatic/hydraulic actuator has been adjusted to the pipe system 
characteristics,  

⇒ the flow velocity in the pipe system is limited to usual values (i.e. 4 m/s for liquid fluids) and 
that abnormal conditions such as vibration, waterhammer, erosion (i.e. by wet steam), cavi-
tation and a relevant content of solid – especially abrasive – particulates in the fluid are 
agreed by the manufacturer, 

⇒ at service temperature between >+50°C and <–20°C the valve and the valve connection 
surfaces are protected from contact by the user, 

⇒ only experts for pressurized pipe systems operate und maintain the valve unit. 

2.3    Special dangers 

 
Danger 

The valve shaft is tightened by a stuffing box. Before the bolting of this stuffing box is 
loosened be sure, that the pipe system is completely depressurised. 

 
Danger 

Before a valve is disassembled from the pipe or before the plug (or cover) from the 
valve body is loosened, be sure, that the pipe system is completely depressurised,
to prevent leakage from the pipe system. Be sure that the valve is 5°-10° opened 
and remains in this position to equalize the pressure at both sides. 
If the actuator shall be disassembled for stuffing box repair, first open the disc to de-
pressurise the valve completely and leave it in this position. 

 
Danger 

Valves in end-of-line-position:  
For normal service, specifically at gaseous, hot or dangerous fluids, a butterfly valve 
shall be used only, if a blind flange or cover is assembled downstream or – for 
short-term only – if the valve is duly locked in the CLOSED position. 
Attention when closing such a valve: Avoid getting one’s hand between body and 
disc. 

 
Warning 

If a valve is used in end-of-line-service and shall be opened under pressure, open the 
valve very carefully: The fluid splashes out with high velocity! 
Attention when closing: Avoid getting one’s hand between body and disc. 

 
Warning 

If a valve shall be disassembled from the pipe: 
Take care, that the adjacent pipe system is completely drained, before the valve is 
disassembled from the pipe. Take special care to residual amounts of the fluid that 
remain trapped in the valve and/or in the adjacent pipe. 

 



Operating Instruction Butterfly Valve TRI-CON, with actuator 

ZWICK GmbH, D-58256 Ennepetal / Germany 
Manual No. Zw-TriCon-2002-A2 

4 

2.4    Valve marking 
Each butterfly valve is marked as follows (see label, left column): 

for marking remark 
manufacturer  Zwick GmbH Address see clause 8 <Information> 
Model No. For ex.: C10125C-AA-11CP Explanation see ZWICK-catalogue <TRI-CON> 
S.- No. For ex.: 02-03-7806 Corresponding to:  year – month – order-no 
Size DN (and value) Value mm, for ex. DN200 or inch, for ex. 8“ 
PN / class  Value for PN or class PN / class = dimensional standard for the flanged connection 
CWP / PS Value in bar or PSI = pressure, upper limit of application at 20°C 
max. T / TS Value in °C or °F = temperature, upper limit of application  
Date year / month  

and markings for materials of the valve parts in contact with the fluid (see label, right column): 
for marking Remark 

Body material of the body 
Disc. material of disc and seat ring retainer 
Shaft material of shaft 
Seat material of the stainless seat surface in the body 
Lamella  material of the exchangeable laminated ring in the disc 
Key material of the key for connection shaft-disc 
Bolting material of the bolting of the seat ring retainer  
Bush 

Markings according to the 
relevant material standard 

material of the bushes 
Standards API 609B/ B16.34 Standards for design and testing 

To allow the valve identification the label shall not be damaged. 

3  Shipment and Storage 
The valve shall be handled, shipped and stored with care. 

⇒ The valve shall be stored in the protective packaging or caps at the flanged or butt weld 
ends. Store and transport it at a pallet or similar even to the place of installation. 

⇒ If the valve shall be stored before installation, store it in a closed building and protect the 
valve from harsh environmental conditions, such as dirt, debris and humidity. 

⇒ Take special care to protect the metallic seat, the flange or butt weld end faces and the ac-
tuator from damage at transport.  

⇒ Butterfly valves shall be stored in the position of the actuator (=disc) as supplied, do not 
operate the actuator. 

 
Danger 

Valves supplied without actuator:  
Handle the valve very carefully at transport: The disc is not fixed and may open by 
influence from outside (i.e. by shaking or vibration). 

 
Attention 

Valves with actuator type fail-safe to „OPEN“: 
At supply, the disc may protrude from the valve body at both sides.  
The actuator shall be disassembled and the disc shall be closed for transport. 
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4 Installation 
4.1 General 
The requirements for the installation apply for valve units same as for the piping system into which 
the valve is installed and as for the plant control system, to which the actuator is connected. This 
instruction gives such advices only, which shall be observed additionally. 

 
Attention 

Butterfly valves – especially wafer type valves – shall be transported and installed 
disc closed only. Otherwise the disc could be damaged and the valve will no more be 
tight. 

 
Danger 

When the valve is not yet installed: Prevent to get one’s hand between body and disc: 
The actuator unit shall not be connected to the plan control system not before the 
valve has been installed into the pipe system. 
If a butterfly valve is used in end-of-line-service, take special care to assemble a blind 
flange or a cover behind or to lock the valve safely in the CLOSED position. 

 
Attention 

The valve unit has been adjusted for tight shut-off by the manufacturer:  
Do not change the end stop adjustment of the unit valve/actuator in the CLOSED 
position. In this position the body seat shall stop the disc stroke. Any actuator end stop 
has been adjusted appropriately. This adjustment shall not be changed. 

 
Danger 

When a butterfly valve is supplied bare shaft (without actuator):  
You may install the valve, but don’t pressurise it! 
When the actuator is installed later, the nominal size and torque, the sense and range 
of rotation and the limit stops in the OPEN and CLOSED positions of the actuator unit 
shall be exactly adjusted to the butterfly valve and to the service conditions. 
Ignoring these requirements could mean the danger of injury of the user and 
cause damage in the piping system. 

 
Attention 

Valve with electric actuator only:  
Check and be sure that the signal of the torque switch stops the valve in the 
CLOSED end-position and the signal of the limit switch stops the valve in the OPEN 
end-position. 
More instruction is given in the actuator manual.  

4.2 Installation 
⇒ Bring the valve in its protective packaging to the place of installation and do not unpack it  

earlier. 
⇒ Check and be sure, that the valve and the gear unit are free from damage. Valves or gear units 

with visible damage shall not be installed. 
⇒ Check and be sure, that the valve pressure class and the connecting type and dimensions and 

the actuator data correspond to the plant data. See markings in the valve’s label.  

 
Danger 

No valve shall be installed, that’s certified pressure/temperature range (= "rating") is 
not sufficient for the operating conditions: This range is defined in the catalogue <but-
terfly valves TRI-CON>. See section 8 < information >. 
If other materials are used or at service conditions not included in the above men-
tioned diagrams, the manufacturer shall be asked for release. 
Ignoring these requirements could mean danger for the life or health of the user 
and/or cause damage in the piping system. 
At any doubt, contact the manufacturer. 

⇒ Wafer type Butterfly valves:  
To protect damage of the valve disc at operation, be sure, that the clearance of the adjacent 
pipe flanges is sufficient for the disc in full open position. 

⇒ Inspect and be sure, that the valve waterway and both adjacent pipe insides are free from dirt, 
rust, pipe scale, welding slag and any other foreign material. 

 
Valves with pneumatic actuator type “fail safe to open”:  
Steps to install this special type of valve:  

( )
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Danger   - connect the actuator to a (temporary) pilot pressure supply, 
  - close the disc by the pilot pressure and make sure, that the disc remains 100%  
    closed under the full pilot pressure until the valve is properly fixed in the pipework,  
  - finally disconnect the pneumatic actuator from the (temporary) pilot pressure  
  supply with care for smooth opening. 
Ignoring these requirements could mean danger for the health of the personnel 
and/or cause damage in the piping system. 

⇒ TRI-CON butterfly valves are suitable for both flow directions. But respect the “arrow”-marking of the 
valve body:  
The valve should be installed with this “arrow”-direction same as the direction of the pressure 
against the closed disc. This direction may be different from the flow direction of the opened 
valve! 

⇒ Butterfly valves should be installed preferably in the optimal position with the valve shafts hori-
zontal. Avoid putting the actuator directly under the valve: Stuffing box leakage may damage 
the actuator unit. 

 
Danger 

An actuator assembled to a valve installed bare shaft shall be supported, if the mass 
of the actuator and/or if the actuator position causes a too high bending torque to the 
valve body. 

⇒ At installation into an existing pipe system be sure, that the gap between the pipe ends has 
sufficient clearance to protect all connecting surfaces (and gaskets) from damage.  
But the gap shall not be larger than necessary to limit additional pipe load. 

Flanged butterfly valves only: 
⇒ The flanged pipe ends shall be installed in line with the faces being parallel. 

 
Attention 

Butterfly valves with flanged ends: 
The mating flange surfaces shall be conform to EN 1092-1 or “stock-finish” conform to 
ANSI B16.5, with flat mating faces (i.e. form C or form D or form E). The manufacturer 
ZWICK shall release flanges of other standards or other kinds of mating faces. 

 
Attention 

Install a wafer type butterfly valve into the clearance between the adjacent pipe 
flanges with the disk in full closed position. Otherwise the valve disc is damaged and 
the valve will not be tight. 

⇒ When fastening the flange bolting, be sure, that the bolts centre the valve body correctly. 

 
Attention 

Wafer type butterfly valves series TRI-CON may need flange bolts and studs with dif-
ferent length for connection to the pipe flanges. 
For bolting dimensions refer to ZWICK-document < Zw-TriCon-Scr-2002-A1>. 

Butt-welded butterfly valves only: 
⇒ The pipe ends shall have been installed in line with the faces being parallel. 
⇒ The butt-weld ends of the valve – see valve marking – shall fit to the pipe material. The valve 

and pipe welding ends shall have the same diameter and the same welding die. 
⇒ Connect the welding cable not at the valve body, but at the pipe only. 
⇒ The seam shall be welded by experts to reduce stresses produced by the welding process in 

the valve body and in the adjacent pipe. The body wall temperature shall be limited to <300°C.  
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⇒ Valves >DN400: 

 
Attention 

Be careful at the welding process: The temperature in the valve body shall be re-
stricted to protect it from local deformation. The seam shall be welded with interrup-
tion, alternating crossover, to limit the temperature in the seam area. 
Ignoring these requirements could mean a permanent deformation in the valve body. 
Even by 1/10 mm permanent deformation of the body seat (around the body necks) the 
valve may become useless. 

All butterfly valves: 

⇒ To connect the actuator to the plant control system, follow the manual of the actuator. 
⇒ Last step of the installation: Make a functional test with the signals of the plant control system: 

Open and close the valve to the tight position and check the correct function and signalisation 
of the limit switches (if any).   
At any trouble see clause 7 <Trouble shooting guide>. 

 
Danger 

Defaults of signals and signalisation could mean danger of injury of the user and/or 
cause damage in the piping system  

5 Pressure test of the pipe system  
The valve manufacturer before supply has made the pressure test of the valve. When testing a 
pipe section with valves installed, take care to observe: 

⇒ Flush new installed pipe systems carefully before the pressure test to be sure, that all hard 
particulates have been flushed out,  

⇒ Valve in OPEN position: The test pressure shall be limited to 1,5 x PS (see valve mark-
ing)   (PS = maximal admissible pressure at 20°C). 

⇒ Valve in CLOSED position: The test pressure shall be limited to 1,5 x PS (see valve 
marking)   (PS = maximal admissible pressure at 20°C). 

In case of leakage at the valve connections section 7 <troubleshooting> shall be observed.   

6 Normal service and inspection  
Actuated valves shall be operated by the plant control system. The adjustment of an actuator sup-
plied together with the valve shall not be changed as long as the valve operates correctly. 
To operate an emergency manual actuation at the actuator unit – if any –, normal manual force is 
sufficient. It is not permitted to use extension levers to increase the torque. 
Regular maintenance is not required for valves. When at examination of the line section a leakage 
is detected at a valve section 7 <troubleshooting> shall be observed.   
For valves remaining permanently in the same position, it is recommended, to operate it 1x to 2x 
each year to check their function.  

 
Danger 

A butterfly valve is not self-locking:  
The actuator shall not be disassembled, as long as the valve is pressurised. 

 
Danger 

A butterfly valve is not self-locking:  
Piston actuators need a permanent supply of control pressure in all those positions, for 
which control pressure is needed. 
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7 Troubleshooting Guide  
At any troubleshooting, respect the requirements of clause 2 <Safety instructions>. 
 

Possible Defect Remedy Remark 

If an actuator type 
“fail safe to open” 
shall be disassem-
bled 

 
Attention: Danger of injury of the user: 

Disconnect the actuator from the pilot pressure supply 
before the actuator is disassembled from the valve. 

Leakage at the pipe 
flange or at a cover 
flange connection 

Tighten the gasket by the flange bolting. 
If this is in vain: 
Replace the flange or cover gasket. Observe clause 
2.3 <Special danger> and order cover gaskets and 
repair instruction from ZWICK. 

Leakage in  
the seat 

Check and be sure, that the actuator closes the valve 
completely. 
If valve is in closed position: 
Check, if the actuator closes the valve under full 
torque. 
If the actuator closes the valve under full torque: 
Open and close the valve several times under differen-
tial pressure. 
If the seat continues to leak: 
Increase the actuator torque at 1,1x nominal torque. 
If the seat continues to leak: 
The valve shall be repaired: Replace the seat ring in 
the disc. Observe clause 2.3 <Special danger> and 
order spare parts and repair instruction from ZWICK. 

Leakage at the  
stuffing box 

Tighten the stuffing box by the stuffing box bolting in 
little steps of ¼ turn clockwise alternating at both nuts.  
If the stuffing box continues to leak: 
The shaft seal shall be replaced. Observe clause 2.3 
<Special danger> and order spare parts and repair 
instruction from ZWICK. 
If the nuts at the stuffing box shall be loosened or disassem-
bled (anti-clockwise): 

 
Attention: Danger for the life or health of the user: 

Make sure, that the pipe at both sides of the valve is 
completely depressurised before the actuator is disas-
sembled from the valve disconnect the pilot pressure 
supply. 

Note 1: 
To order spare parts, 
transmit all markings 
from the valve tag. 
Only original ZWICK-
parts shall be used. 
 
 
 
Note 2: 
If a disassembled 
valve is corroded at 
body or trim surfaces, 
choose wear and 
spare parts of a more 
resistant material qual-
ity. 
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Defect of the valve 
functional parts 

Check the actuator and the signals of the plant control 
system to be correct. 
If both are OK: 
Disassemble the valve from the pipe system and in-
spect it. Observe clause 2.3 <Special danger>  
If the valve is damaged: 
The valve shall be repaired: Order spare parts and 
repair instruction from ZWICK and replace it. 

 

More troubleshooting guide may be included in the relevant manual of the actuator. 

8 More information 
This manual, ZWICK-catalogue-sheets and other information – even in other languages – are also 
available at: 
 

ZWICK GmbH 
Egerstraße 25 

D-58526 Ennepetal 
Tel: +49 (0) 2333 98565 
Fax +49 (0) 2333 98566 

www.zwick-gmbh.de 
E-Mail: info@zwick-gmbh.de 
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I. INSTALLATION INSTRUCTIONS

1.1 It is recommended that before lifting an actuator onto a valve, great care is taken to
ascertain the position of the valve and orientate the actuator accordingly.

1.2 Rotork actuators can be mounted on valves in almost any desired position. It is usual
however to align the centreline of the cylinder to the centreline of the associated pipe work.

1.3 When the actuator has been bolted to the flange or adapter and the keys inserted, the
position of the stop bolts should be checked to ensure full opening and closing of the valve.
If these end positions are not suitable, the stop bolts may be adjusted by first loosening the
fixing nut (item 4) and screwing the bolts in or out until desired position is obtained. Stroke
the yoke away from the stop bolt when adjusting, then return it to check position. When the
correct positioning is obtained, retighten the fixing nut (item 4) and reassemble the cap nut
(item 3).

1.4 Certain valves incorporate their own stops. Such, it is recommended that the actuator stop
bolt positions coincide with the valve stop positions.

1.5 Once in position, the actuator should operate the valve with a smooth continuous action.
If jerky operation occurs, the Hydraulic/gas supply should be checked for correct pressure
and volume flow. Flow may be restricted by undersize pipe or fittings - these could throttle
the flow thus reducing the air pressure at the actuator and causing intermittent motion. All
Rotork actuators are tested prior to dispatch and copies of the test certificates are available
on request.



M
M

-G
P

-E
 p

a
g
e 

4

II.   PERIODIC MAINTENANCE

As the actuators have been designed to work for long periods in the most severe conditions, they
do not need any specific maintenance.
However, we recommend the following periodic checks:

- The actuators operate the valve correctly and with the required operating time.
Carry out some opening and closing operations with all the existing controls (such as remote
control - local control - emergency control). If the working conditions of the plant allow to do
this and if the actuator is not frequently operated.

- The signalings to the control board are correct.
- The fluid supply pressure value is within the required range.
- The external components of the actuator are in good condition.

This control can be carried out visually.
- The hydraulic/pneumatic connections do not show any leakage.

If necessary, tighten the nuts of the pipe fittings.
- The painting work of the actuator has not been damaged. It is possible that some areas may

need a touch-up according to the applicable painting specifications.

III. REPLACEMENT OF CYLINDER SEALS

When the cylinder seals must be replaced, either because of a leakage or a preventive scheduled
maintenance, proceed as described  below (see drawing) :
- Unscrew the nuts (item 33) from the tie rod (item 21).
- Remove the bottom flange (item 20).
- Remove the cylinder tube (item 18).
- Unscrew the screws and the cover of the mechanism (nb for a double acting actuator only)
- Slide the rod (item 19)  together with the piston of the head flange (item 17).
- Stops from the inside of the housing  the stem, by using a fork wrench (nb for a double acting
actuator only).
- Unscrew the nut (item 34).
- Remove the piston (item 22)  together with the shoulder washer (item 29).
- Unscrew the screw (item 13).
- Remove the head flange (item 17).
- Unscrew the screws (item 37).
- Remove the gasket retaining flange (item 36).
- Remove the o-rings (items 24-25-28-35), the gaskets (items 16-36) and the guide sliding ring
(item 23).
Carefully clean the relative grooves.
Replace all the above mentioned seals and lubricate them with a grease film.

Taking care not to damage the seals, proceed with the reassembling as follows:
- Reassemble the gasket retaining flange (item 36) and screw the screws (item 37).
- Reassemble the head flange (item 17) and screw the screws (item 13).
- Reassemble the piston (item 22)   and the shoulder washer (item 29).
- Stop from the inside of the container the stem by using a fork wrench (nb for a double acting
actuator only).
- Screw the nut (item 34).
- Insert the rod (item19) into the head flange (item 17).
- Reassemble the cylinder tube (item 18) and the bottom flange (item 20).
- Uniform screw the nuts (item 33) on the tie rod (item 21).
- Replace the gasket of the mechanism cover (item 14) and reassemble the cover of the
mechanism (nb

for  a double acting actuator only)
- Carry out a few operations with the actuator, in order to check that the movement is regular
and that the seals show no leakages.

Check that the painted parts have not been damaged during the operations of disassembly and of
reassembly. If necessary repaint them in according to the applicable painting specification.
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IV. LUBRICATION & HYDRAULIC OIL FEATURES

Usually the actuator will not require additional lubrication, because its mechanism is lubricated for
life.
However, the following grease is used by Rotork Fluid System to lubricate the mechanical
components and  is recommended for any necessary lubrication:

MANUFACTURER: MOBIL

TRADE NAME: MOBILTEMP 78

COLOR: GRAY/BLACK

SOAP TYPE: INORGANIC

OIL TYPE: MINERAL

CONSISTENCY (NLGI GRADE)-ASTM D217: 1

WORKED PENETRATION AT 25°C-ASTM D217: 295/325 dmm

DROPPING POINT–ASTM D2265 260°C

VISCOSITY OF BASE OIL AT 40°C-ASTM D445: 485 cSt

VISCOSITY OF BASE OIL AT 100°C-ASTM D445: 32 cSt

Note:
The above described grease type is the Rotork Fluid System standard for lubrication of
scotch yoke actuators. In case a different grease type has been requested, see the
description in the instruction manual.

MANUFACTURER: MOBIL

TRADE NAME: DTE 11

VISCOSITY AT 40°C: 16,5 cSt

VISCOSITY AT 100°C: 4,2 cSt

VISCOSITY INDEX ASTM: 168

ISO GRADE: 16

POUR POINT: -42 °C

SPECIFIC WEIGHT AT 15°C: 0,85 kg/dm3

EQUIVALENT TO: STATOIL - HYDRAWAY
HVX-A15

Note:
The above described oil type is the Rotork Fluid System standard. In case a different oil
type has been requested, see the description in the instruction manual.
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V.   FAULT LOCATION

In the unlikely event of a fault developing, the following Fault Location table is provided to assist
the maintenance technician.
This Fault Location Table is designed to cover as wide a range of Rotork Fluid System actuators as
possible. Reference to equipment not supplied should be ignored.

SYMPTOM CAUSE REMEDY
1.Erratic
movement

1.1  Irregular supply of operating
medium.

1.2  Poor lubrication.
1.3  Worn parts / scuffing ect.

1.4  Defective valve.

1.1.1 Check operating medium supply and
correct as necessary.

1.2.1  Dismantle, relubricate and reassemble.
1.3.1 Dismantle, remove any roughness,

lubricate and reassemble.
1.4.1 Consult the valve   manufacturer’s

documentation.
2. Short stroke 2.1 Incorrectly set stops ( valve and

/or actuator ).
2.2 Worn parts / scuffing ect.

2.3 Hard grease.

2.4 Debris left in the cylinder or
housing during overhaul.

2.5 Defective valve.

2.6 Valve seized.

2.1.1 Check the position of the stops and
readjust as necessary.

2.2.1 Dismantle, remove any roughness,
lubricate and reassemble.

2.2.2 Dismantle, replace worn parts, lubricate
and reassemble.

2.3.1 Dismantle, remove old hard grease,
relubricate and reassemble.

2.4.1 Disassemble cylinder assembly to
remove debris. Reassemble cylinder
assemble as necessary.

2.5.1 Consult the valve manufacturer’s
documentation.

2.6.1 Remove the actuator from the valve,
paying particular attention to procedure
if the actuator is in a spring
compressed position.

3.Apparent lack
of power.

3.1 Low supply pressure.

3.2 Incorrect speed control settings.

3.3 Exhaust ports choked.

3.4 Pipe work blocked, crushed or
leaking.

3.5 Defective controls.

3.6 Defective piston seal.

3.7 Defective rod seal.

3.8 High valve torque or valve seized.

3.1.1. Check the supply pressure and restore
to the normal operating pressure.

3.2.1 Adjust the speed controls to give the
correct speed.

3.3.1 Remove and clean the exhaust port
silencers and replace.

3.3.2 Remove the exhaust port silencers and
replace with new.

3.4.1 Examine the pipe work for blockage,
crushed pipe work and leakage. Clear
and / or make good as necessary.

3.5.1 Examine the controls, refurbish or
renew as necessary. Refer to
manufacturer’s documentation.

3.6.1 Dismantle the cylinder assembly,
remove the defective piston seal and fit
new, reassemble the cylinder assembly.

3.7.1 Dismantle the cylinder assembly,
remove the defective rod seal and fit
new, reassemble the cylinder assembly.

3.8.1 Consult the valve manufacturers
documentation.

3.8.2 Remove the actuator from the valve (
see 2.6.1 above ).
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Safety instructions

� Assembly, commissioning and operation of the device may only
be performed by trained and experienced personnel familiar
with this product. According to these mounting and operating in-
structions, trained personnel is referred to persons who are able
to judge the work they are assigned to and recognize possible
dangers due to their specialized training, their knowledge and
experience as well as their knowledge of the relevant standards.

� Explosion-protected versions of this device may only be oper-
ated by personnel who have undergone special training or in-
structions or who are authorized to work on explosion-protected
devices in hazardous areas. See section 6 for more details.

� For devices in type of protection EEx nA, the following applies:
live circuits may only be connected, interrupted, and switched
for installation, maintenance or repair purposes.

� Devices that have already been used outside of hazardous areas
and are intended for use in hazardous areas in future shall com-
ply with the safety demands placed on serviced devices. Prior to
operation, they shall be tested according to paragraph 26 "Re-
pairing explosion-protected devices" of EN 50014:2000 to
meet the safety requirements specified in this standard.

� Any hazards which could be caused by the process medium, the
signal pressure and moving parts of the control valve are to be
prevented by means of appropriate measures.
If inadmissible motions or forces are produced in the actuator as
a result of the level of the supply air pressure, this must be re-
stricted by means of a suitable pressure reducing station.

� Proper shipping and appropriate storage are assumed.
Note: Devices with the CE mark meet the requirements specified in the
Directive 94/9/EC and the Directive 89/336/EEC.
The Declaration of Conformity can be viewed and downloaded on the
Internet at http://www.samson.de.
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Modifications of positioner firmware

Modifications of positioner firmware in comparison to previous version

Former New

For more details on the listed parameters, please also refer to the
list of parameters in section 8.

Positioner R 1.41 R 2.01

Parameters:
Operating direction Direction of action

The reference variable (w) is not assigned to the output signal
pressure (y) anymore, but to the travel/angle of rotation (x).
>> increasing/increasing, valve opens with increasing reference
variable.
<> increasing/decreasing, valve closes with increasing reference
variable.

Minimum transit time
filling/venting

Minimum transit time open/closed

The measured time is not referenced to filling/venting the
actuator, but to the opening and closing the valve.

Required transit time
filling/venting

Required transit time open/closed

The actuating time is not referenced to filling/venting the actuator,
but to the opening and closing the valve.

Cycle time factor 
K_IS

Omitted

Initialization For version R2.02 or higher, an alarm message is generated for
deviations larger than 10 % when the type of initialization is
maximum range. It is for the user to decide if he wants to tolerate
the deviation.

Tolerated overshoot If overshoot and dead band are exceeded by the negative
deviation value, the pulse is adapted.

Text field Free space for storing information text in the field device.
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Modifications of positioner firmware

Former New

Positioner 2.02 R 2.11

Parameters:
Minimum pulse
filling/venting

The minimum pulses for filling and venting are determined for
the travel ranges 0 to 20 %, 20 to 80 % and 80 to 100 %. The
minimum pulses are no longer determined during initialization.

Proportional-action
coefficient
KP_Y1 and KP_Y2

These factors are adapted to the actuator type selected and to
the transit times measured.

Gain factor
KD

Initialization "Air leakage of pneumatic system" is displayed as alarm
message, but does not cause abortion of initialization anymore. 
Upon initialization in the "nominal range", the positioner
assumes only 100 % travel (no overtravel).
"Wrong selection of rated travel/angle of rotation or
transmission" is displayed as alarm message, but does not cause
abortion of initialization anymore.

Positioner 2.11 R 2.21

Type of actuator Change over type of actuator from "linear actuator" to "rotary
actuator"
Initialization type .................Based on maximum range
Transmission code ................S90
Nominal angle.....................90°
End position when w < ..........1 %
End position when w > ..........99 %
Rotational angle range start ..0°
Rotational angle range end ...90°

Change over type of actuator from "rotary actuator" to "linear
actuator"
Attachment .........................Integral...............................Acc. to NAMUR
Initialization type .................Based on nominal range .......Based on nominal range
Mounting position ................Arrow towards actuator........Arrow away from actuator
Transmission code ................D1......................................–
Pin position..........................– ........................................A
Rated travel .........................15 mm ................................15 mm
End position when w < ..........1 % .....................................1 %
End position when w > ..........125 % .................................125 %
Travel range start..................0 mm ..................................0 mm
Travel range end ..................15 mm ................................15 mm
Length of lever......................– ........................................42 mm
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Modifications of positioner firmware

End position when w
</>

Changing the type of initialization from "maximum range" to
"nominal range" causes:
End position at <  1 %     End position at >  125 %

Changing the type of initialization from "nominal range" to
"maximum range" causes:
End position at <  1 %     End position at >  99 %

Extended
valve diagnostics

Supports TROVIS-EXPERT in version 1.0 or higher

Required transit time
open/closed

The adjustment range for the required transit times has been
limited to 75 s. Safe functioning can only be guaranteed up to
this limit value.

Initialization During initialization, the minimum control pulses for the range
20 % to 80 % of the range of the manipulated variable are
determined and saved in the EEPROM.

Proportional-action co-
efficient
KP_Y1 and KP_Y2

These factors are adapted to the type of actuator chosen and the
transit times measured. 

Positioner 2.21 R 2.22

Correction in "manual" operating mode and direction of action
Correction in zero calibration started via communication

Communication K 1.00 K 2.01

Characteristic type Free space for entering information on the description of the
user-defined characteristic saved in the device. Can be stored in
the field device.
For version K 2.02 or higher, when selecting [equal percentage]
or [equal percentage reverse], the description text in parameter
characteristic type of the device is automatically set to the
selection made.

Communication K 2.02 K 2.11

Supports all functions of R 2.11

Type of initialization For K 2.11 or higher, the default value is "maximum range"

End position when w > For K 2.11 or higher, the default value is 99 %
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Positioner versions

Former New

Communication 
K 2.13 K 2.21

Supports all functions of  R 2.21 as well as TROVIS-EXPERT in
version 1.0 or higher

Communication 
K 2.21 K 2.22

Supports all functions of  R 2.21 as well as TROVIS-VIEWin
version 2.0 or higher

New for model index 3780-x...x. 01 or higher: Write protection switch
If this option is activated using the switch, the positioner settings cannot be written over by
HART communication. See section 4.1 for more details on the write protection switch.

Model index 3780-x...x. 03 or higher are suitable for the extended valve diagnosis using
the TROVIS-EXPERT software.

Positioner versions

Model 3780 - X X X X X

Explosion
protection

Without
Ex II 2 G EEx iA IIC T6 as per ATEX
CSA/FM
Ex II 3 G EEx nA II T6 as per ATEX

0
1
3
8

Additional
accessories

Limit switches Without
2 inductive
2 software

0
2
3

Forced venting Without
With

0
1

Position transmitter Without
4...20 mA

0
1

Pneumatic
connections

NPT 1/4-18
ISO 228/1-G 1/4

1
2
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Positioner

Rated travel, adjustable Direct attachm. 5 to 30mm 
Attachment acc. to  IEC 60534-6 (NAMUR), 5 to 255 mm or 30 to 120° C

Reference variable Two-wire connection, signal range 4 to 20 mA, span 4 to 16 mA
Min. current = 3.6 mA, load ≤10.8 V (corresponding  to 540 Ω at 20 mA), 
static destruction limit 500 mA

Supply Supply air from 1.4 to 6 bar (20 to 90 psi)

Signal pressure (output) 0 bar to pressure of supply air

Characteristic, adjustable Linear, equal percentage, reverse equal percentage, user-programmable
Deviation from characteristic ≤1 %

Dead band Adjustable from 0.1 to 10 %, default 0.5 %

Resolution ≤0.05 %

Transit time to travel Up to 75 s, separately adjustable for exhaust and supply air

Moving direction Reversible, adjustment via software

Air consumption Independent of supply air <90ln/h

Air delivery Actuator filled: for ∆p = 6 bar 9.3 mn
3/h, for ∆p = 1.4 bar 3.5 mn

3/h
Actuator vented: for ∆p = 6 bar 15.5 mn

3/h, for ∆p = 1.4 bar 5.8 mn
3/h

Perm. ambient temperature − 20 to 80 °C,  with metal cable gland − 40 to 80 °C
Devices with position transmitter only − 20 to 80 °C 
For explosion-protected devices, see type examination certificate in appendix

Effects Temperature: ≤0.15 %/10 K, supply: none, vibrations: none up to 250 Hz and 4 g

Explosion protection EEx ia IIC T6, see type examination certificate

Degree of protection IP 65 by using the filter check valve included

Electromagnetic
compatibility

Requirements stipulated in EN 61000-6-2, EN 61000-6-3 as well as NAMUR
Recommendation 21 have been met

Electrical connections 1 cable gland M20x1.5, black plastic; 
other threaded hole M20x1.5 available

Fault message output For connection to switching amplifier acc. to EN 60947-4-6, static destruction limit 16 V

Forced venting
(model index .03 or 
higher)

Activated/deactivated by a switch inside case
Input: 6...24 V DC, Ri approx. 6 kΩ, at 24 V DC (depending on voltage), switching point
for "1" signal at  ≥  3 V, signal  "0" only at 0 V, KV value 0.17; static destruction limit 45 V

Technical data
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Communication

Hardware requirements SAMSON’s TROVIS-VIEW Operator Interface (see Data Sheet T 6661 EN) or handheld 
communicator, e.g. Type 275 by Rosemount
Integration of other operator interfaces, e.g. DTM, are available

Data transmission HART Field Communication Protocol
Impedance in HART frequency range: receive: 350 to 450 Ω; send: approx. 115 Ω

Accessory equipment

Inductive limit switches Two Type SJ 2 SN  Prox. Switches for connection to switching amplifier acc. to EN 60947-5-6

Software limit switches Two configurable limit values for connection to switching amplifier acc. to EN 60947-5-6
Switching hysteresis 1%, static destruction limit 16 V 

Analog position 
transmitter

Two-wire transmitter, output  4 to 20 mA
Supply: terminal voltage 12 to 35 V DC, static destruction limit  40 V 
Direction of action reversible, characteristic linear, operating range: –10 %  to + 114 %
DC current signal ripple content: 0.6 % at 28 Hz/IEC 381 T1
Resolution ≤0.05 %
HF influence <2 % with f= 50 to 80 Mhz
Influence aux. supply: none; temperature influence: same as positioner

Materials (WN numbers according to DIN)

Case Die-cast aluminum, chromed and plastic-coated
External parts: stainless steel 1.4571 and 1.4301

Weight Approx. 1.3 kg

Versions
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1. Design and principle of operation

The positioner essentially consists of an in-
ductive, non-contact travel measuring sys-
tem and an electrically controlled valve
block comprising two 2/2-way on-off
valves and an electronic unit. This unit con-
tains two microcontrollers for processing the
control algorithm and managing the com-
munication.
Whenever a deviation between the actual
valve travel (actual value) and the reference
variable (set point) occurs, the microcontrol-
ler produces binary pulse-pause modulated
signals to control the two 2/2-way on-off
valves, each of which is assigned an am-
plifier. One of these valves controls the ex-
haust air, and the other one controls the sup-
ply air.
The supply air valve (3) switches the supply
air (7, supply air pressure 1.4 to 6 bar) to
the actuator (filling). The exhaust air valve
(4) controls the air exhausted from the actu-
ator to the atmosphere (venting). These on-
off valves can either have the switching
states - permanently open, permanently
closed - or generate single pulses of chang-
ing widths. With the two valves being con-
trolled, the plug stem moves to a position
corresponding to the reference variable. If
there is no system deviation, both the supply
air and the exhaust air valve are closed.
As a standard feature, the positioner is
equipped with a fault message output (bi-
nary output according to EN 60947-5-6)
used to signalize a fault to the control room.
Activating the write protection switch lo-
cated in the hinged cover prevents the posi-
tioner settings from being overwritten by the
HART protocol.

Forced venting function

The positioner is controlled via a 6 to
24 V signal, causing the signal pressure
to be applied to the actuator. If this volt-
age signal decreases, the signal pressure is
shut off and the actuator is vented. The
springs contained in the actuator move the
valve to its fail-safe position.
The forced venting function is installed in all
positioners from model index .03 or higher.
The function can be activated or deacti-
vated by a switch. See section 4.2 (page
34) for more details.

1.1 Options

As a supplement to the standard positioner
version, there are several additional options
to extend the positioner functions.

Limit switches

To signalize the valve’s end positions in fail-
safe circuits, either two software limit swit-
ches or two proximity switches can be used.

Position transmitter

The position transmitter is an intrinsically
safe 2-wire transmitter controlled by the
microcontroller of the positioner. It serves to
assign the valve position with the 4 to 20
mA output signal. The position transmitter
signalizes both end positions, "valve closed"
or "valve fully open", as well as all inter-
mediate positions. Since the valve positions
are signalized to the positioner inde-
pendently of the input signal (minimum
current must be observed), the position
transmitter is a suitable option for checking
the current valve position.
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1.2  Communication

For communication, the positioner is
equipped with an interface for the HART
protocol (Highway Addressable Remote
Transducer). Data transmission is accom-
plished by superimposing an FSK signal
(FSK = Frequency Shift Keying) over the
existing 4 to 20 mA signal lines for the refer-
ence variable. 

You can configure and operate the posi-
tioner either via HART-compatible, hand-
held communicator or via PC, using an FSK
modem and an RS-232 interface.
After mechanically resetting the positioner
to zero, it can be automatically started up
via initialization procedure. During this in-
itialization procedure, zero is automatically
adjusted, and the preset span is checked.

Fig. 2 ⋅ Functional diagram
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 1 Inductive displacement sensor
 2 Microcontroller
 3 2/2 way valve for supply air
 4 2/2 way valve for exhaust air
 5 Microcontroller
 6 Pressure regulator
 7 Supply air 1.4 to 6 bar
 8 Reference variable 4 to 20 mA

with superimposed FSK signal
10 Actuator stem
11 Lever
12 Clamp
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The positioner is supplied with a standard
configuration applying to a valve with
15 mm rated travel, which is designed for
integrated positioner attachment.
An individual configuration needed to
adapt the positioner to deviating actuators
can only be carried out by means of a com-
municator or a PC with a connected FSK
modem, using the HART protocol.
You can enter the following parameters:
control characteristic, direction of action,
limitation of travel, travel range, transit time
to travel and fault messages.

Operating software

� TROVIS-VIEW
for devices with firmware K 2.11 or
higher, Data Sheet T 6661 EN

� IBIS
(DOS-based, no longer runs on
Windows 2000/ME/XP/NT), 
see EB 8380-2 EN for more details

� DMT 1.2 and PACTware

� Integration
e.g. Fisher AMS, Siemens PDM, etc.

Handheld communicator
DD-based handheld communicators,
e.g. Fisher-Rosemount HART Communicator.

12 EB 8380-1 EN
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2. Attachment to the control valve

The positioner can be attached either di-
rectly to a SAMSON Type 3277 Actuator,
or according to Namur (IEC 60534-6), to
control valves with cast yokes or rod-type
yokes.
In combination with an intermediate piece,
the device can also be attached as rotary
positioner to rotary actuators.
Since the standard positioner unit is de-
livered without accessories, the required
mounting parts and their order numbers
have to be derived from the tables.

Note!
For quick-acting control valves with a small
travel volume (transit time < 0.6 s), it might
be necessary to replace the filter installed in
the output pressure bore with a screw-in
throttle to obtain good control properties.
For further information, refer to sections
2.1, 2.2 and 2.3.

Caution!
The positioner does not have a venting
plug. Instead the air is exhausted via vent-
ing plugs on the mounting parts (see also
Fig. 3, 5 and 7).
A filter check valve for the exhaust air is sup-
plied with every positioner (located under-
neath a transparent cover at the back of the
positioner). Use this filter check valve in
place of the standard venting plug included
in the accessories. The IP 65 degree of pro-
tection to prevent dirt and moisture entering
the device is only achieved when this filter
check valve is used. 

EB 8380-1 EN 13
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2.1 Direct attachment to Type 3277
Actuator

For the selection of the required mounting
parts, refer to Tables 1, 2 and 3 (page 17).

When looking at the signal pressure connec-
tion or the switchover plate (Fig. 3) from the
top, the positioner must be attached to the
left side of the actuator. The arrow on the
black case cover (Fig. 12) should then point
towards the diaphragm chamber. 
Exception: Control valves in which the plug
closes the seat area when the actuator stem
retracts. In this case, the positioner has to
be attached to the right side of the yoke, i.e.
with the arrow pointing away from the dia-
phragm chamber).
1. First screw the clamp (1.2) to the actua-

tor stem. Make sure the fastening screw
is located in the groove of the actuator
stem.

2. Screw the associated lever  D1 or D2 to
the transmission lever of the positioner.

3. Fasten distance plate (15) with seal to-
wards the actuator yoke. 

4. Place positioner on the plate (15) so
that the lever D1 or D2 will slide centri-
cally over the pin of the clamp (1.2).
Then screw on to distance plate (15).

5. Attach cover (16).

Note!
For quick-acting control valves (transit time
< 0.6 s), it is necessary to replace the filter
installed in the output pressure bore (Output
38) with a screw-in throttle (accessories spe-
cified in Table 3).

Actuator with 240, 350 and 700 cm2 

6. Check whether the tongue of the
seal (17) is aligned on the side of the
connection block such that the actuator
symbols for "Actuator stem extends" or
"Actuator stem retracts" match the actu-
ator design.
Otherwise, remove the three fixing
screws, remove the cover plate (18) and
reinsert the seal (17) turned by 180°. 
When using an old connection block,
turn the switch plate (19) such that the
corresponding actuator symbol is
aligned with the arrow. 

7. Place connection block with the associ-
ated sealing rings against the positioner
and the actuator yoke and screw it
tight, using the fastening screw.
For actuators with fail-safe action "actu-
ator stem retracts", additionally install
the ready-made signal pressure pipe
between the connection block and the
actuator.

Actuator with 120 cm2 

With Type 3277-5 Actuator with 120 cm2

the signal pressure is transmitted via the
switchover plate to the diaphragm chamber.
For a rated travel of 7.5 mm, a brass
throttle has to be pressed into the seal lo-
cated in the signal pressure input on the ac-
tuator yoke. With 15 mm rated travel, this
is only required when the supply air press-
ure is higher than 4 bar. 
6. Remove the vent plug on the back of the

positioner and close the side-located
signal pressure output (38) with the
plug from the accessory kit.
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Actuator stem
retracts

Venting

"Actuator stem
retracts" symbol

With switch plate (formerly) With seal (new) 
SU
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1.2

D2

D1

17

16

15

1.2

16

17

15

Actuator stem retracts

Internal signal pressure connection Signal pressure 
connection via piping

1.2 Clamp
D 1 Lever
D2 Lever
15 Distance plate
16 Cover
17 Seal
18 Cover plate
19 Switch plate

Signal pressure hole

Side view of connection block 

Connection block

Mark

Mark

"Actuator stem
extends" symbol 

Switchover plate

Switchover plate
Signal pressure input

Signal pressure
input, if necessary
with brass throttle

Actuator stem extends

Actuator stem
extends

Fig. 3 ⋅ Attachment and signal pressure connection for Type 3277 (top) and Type 3277-5 with 120 cm2 (below)
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7. Mount the positioner so that the hole in
the distance plate (15) matches the seal
located in the hole of the actuator yoke. 

8. Align the switchover plate with the
corresponding symbol for left attach-
ment according to the marking and
screw tight onto the actuator yoke.

Important! 
If, with the 120 cm2 actuator in addition to
the positioner, a solenoid valve or a similar
device is attached to the actuator, do not
remove the rear M3 screw. In this case, the
signal pressure has to be fed from the sig-
nal pressure output to the actuator via the
required connecting plate (see Table 2). The
switchover plate is not used.

Note!
For quick-acting control valves (transit time
< 0.6 s), it is necessary to replace the filter
installed in the output pressure bore (Output
38) with a screw-in throttle (accessories spe-
cified in Table 3).

Filling the spring chamber with air

If the spring chamber of the Type 3277 Ac-
tuator must be filled with the air exhausted
from the positioner, the spring chamber (ver-
sion "Actuator stem extends") can be con-
nected to the connection block by means of
a tube (see Table 3). To proceed, remove
the venting plug in the connection block. 
In Type 3277-5 when "Actuator stem re-
tracts" the exhausted air from the positioner
is constantly applied to the spring chamber
through an internal hole.
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Table 1
Required lever with associated clamp and distance plate

Actuator size
cm2

Mounting kit
Order no.

D1 with plug for output (38)
                                  Connecting thread

G 1/4
1/4 NPT

120 
1400-6790
1400-6791

D1 (33 mm in length with clamp 17 mm in height) 240 and 350 1400-6370

D2 (44 mm in length with clamp 13 mm in height) 700 1400-6371

Table 2 Order no.

Switchover plate   for actuator 120 cm2 Actuator 3277-5xxxxxx. 00 (old) 1400-6819

Switchover plate new Actuators with Index. 01 or higher (new) 1400-6822

Connecting plate for additional attachment
e.g. of a solenoid valve 

3277-5xxxxxxxx. 00
(old)

G 1/8
1/8 NPT

1400-6820
1400-6821

Connecting plate new Actuators with Index. 01 or higher (new) 1400-6823

NOTE: New switchover plates and connecting plates can only be used with the new actuators  (Index 01). 
Old and new plates are not interchangeable. 

Connection block required for actuator sizes 240, 350 and 700 cm2 

(including seals and fastening screw)
G 1/4 1400-8811

1/4 NPT 1400-8812

Table 3 Actuator size cm2 Material Order no.

Required tubes incl. fittings 

for actuator:
"actuator stem retracts" 
or
for filling the top diaphragm chamber

240 Steel 1400-6444

240 Stainless steel 1400-6445

350 Steel 1400-6446

350 Stainless steel 1400-6447

700 Steel 1400-6448

700 Stainless steel 1400-6449

Accessories

Pressure gauge mounting kit for supply air and signal pressure St.S/Brass: 1400-6957 St.S/St.S: 1400-6958

Signal pressure throttles (screw-in type and brass throttle) 1400-6964

Filter check valve, replaces venting plug and increases the degree of protection to  IP 65
(one included with the delivered positioner)

1790-7408
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2.2 Attachment according to
IEC 60534-6

For the selection of the required mounting
parts, refer to Tables 4 and 5 (page 21).

The positioner is attached according to
NAMUR using an adapter housing as
shown in Fig. 4. The valve travel is trans-
mitted via the lever (18) and the shaft (25)
to the bracket (28) of the adapter housing
and then to the pin (27a) located at the posi-
tioner lever.
To attach the positioner, the mounting parts
listed in Table 4 are required. Which lever
is to be used depends on the rated valve
travel. 
Once the positioner is attached, however,
the arrow on the black case cover has to
point downwards away from the dia-
phragm actuator. (Exception: Control
valves in which the plug closes the seat area
when the actuator stem retracts. In this case,
the arrow has to point towards the dia-
phragm actuator).

Note!
For quick-acting control valves (transit time
< 0.6 s), it is necessary to replace the filter
installed in the output pressure bore (Output
38) with a screw-in throttle (accessories spe-
cified in Table 4).

2.2.1 Mounting sequence

NOTE
Before you mount the parts, load the actua-
tor with air pressure so that the valve is set
to 50 % of its travel. This will ensure the
exact alignment of the lever (18) and the
bracket (28).

Control valve with cast yoke

1. Use countersunk screws to screw the
plate (20) to the coupling which con-
nects the plug and actuator stem. With
2100 and 2800 cm2 actuators, use ad-
ditional mounting bracket (32). 

2. Remove rubber plug from the adapter
housing and fasten the housing to the
NAMUR rib, using the hexagon head
screw.

Control valve with rod-type yoke

1. Screw plate (20) to the follower clamp
of the plug stem.

2. Screw studs (29) into the adapter hous-
ing. 

3. Place the housing with the plate (30) on
either the right or left side of the valve
rod and screw the housing tight by
using nuts (31). While doing so, make
sure that lever (18) to be mounted sub-
sequently is horizontal (when the valve
is at midtravel). 

4. Screw the pin in a hole in the center
row of holes in the plate (20) and lock it
such that it will be located above the
correct lever marking (1 to 2) for the as-
signed travel, see Table 5. Intermediate
values must be calculated. Beforehand,
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32
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27b

27a

29
30

Mounting position

Fig. 4 ⋅ Attachment according to IEC 60534-6 (NAMUR)

18 Lever N1, N2
19 Pin
20 Plate
21 Clamp
22 Clamping  plate
23 Screw
24 Pointer
25 Shaft
26 Lever of positioner
27a Coupling  pin
27b Lock  nut
28 Bracket
29 Studs
30 Plate
31 Nuts
32 Mounting  bracket

Attachment to
NAMUR rib

Attachment to rod-type yoke
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move the clamp (21) to surround the
pin.

5. Measure the distance between the cen-
ter of the shaft (25) and the center of
the pin (19). You will be prompted for
this value subsequently during the con-
figuration of the positioner.

2.2.2 Presetting the valve travel

1. Adjust the shaft (25) in the adapter
housing so that the black pointer (24) is
aligned with the casted marking on the
adapter housing.

2. Screw tight clamping plate (22) in this
position, using a screw (23).

3. Screw in the pin (27) at the positioner
lever (26) and secure it with a hex nut
on the opposite side. Note the mount-
ing position A or B respectively accord-
ing to Table 5 and Fig. 5.

4. Put the positioner to the adapter hous-
ing such that the pin (27) will lie
properly within the arms of the bracket
(28).
To do so, insert a 2.5 mm Allen key or
a screwdriver from the front into the
hole located below the oblong hole on
the cover plate, and push the positioner
lever in the required position.

5. Screw the positioner to the adapter
housing. 

6. Relieve the actuator from the signal
pressure.
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Table 4 Attachment acc. to IEC 60534-6 Control valve Travel in mm With lever Order no.

NAMUR mounting kit

Parts illustrated in Fig.4

Valve with cast yoke
7.5 to 60 N1 (125 mm) 1400-6787

30 to 120 N2 (212 mm) 1400-6789

Valve with
rod-type yoke

with 
rod diameter

 in mm

20 to 25 N1 1400-6436

20 to 25 N2 1400-6437

25 to 30 N1 1400-6438

25 to 30 N2 1400-6439

30 to 35 N1 1400-6440

30 to 35 N2 1400-6441

Attachment to Fisher and Masoneilan linear actuators (one each of both mounting kits is needed per one
actuator) 

1400-6771
and

1400-6787

Accessories Order no.

Pressure gauge mounting block G 1/4
 1/4 NPT

1400-7458
1400-7459

Pressure gauge set St. st./Brass
St. st./St. st.

1400-6957
1400-6958

Signal pressure throttles (screw-in type and brass throttle) 1400-6964

Filter check valve, replaces venting plug and increases the degree of protection to  IP 65
(one included with the delivered positioner)

1790-7408

Table 5 Attachment according to IEC 60534-6

Travel in mm *) 7.5 15 15 30 30 60 30 60 60 120

Pin on marking *) 1 1 2 1 2 1 2 1 2

Corresp. distance pin/lever fulcrum 42 42 84 42 84 84 168 84 168

With lever N1 (125 mm in length) N2 (212 mm in length)

Transmission pin (27) on position A A B A B

*) Deviating travel values (intermediate values) must be calculated accordingly.
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2.3 Attachment to rotary actuators

For the selection of the required mounting
parts, refer to Table 6 (page 25).

The positioner can also be attached to rot-
ary actuators in accordance with VDI/VDE
3845 by using the mounting parts and ac-
cessories listed in Table 6.  In this arrange-
ment, the actuator’s rotary motion is con-
verted via the cam disk on the actuator shaft
and the feeler roll of the positioner lever to
a linear motion required by the positioner’s
inductive displacement sensor system. 
Each cam disk is suitable for two charac-
teristics, i.e. for the ranges of angle of rota-
tion from 0 to 90° (recommended for
angles below 90°) and 0 to 120° (recom-
mended for 90° and greater).
For double-acting, springless rotary actua-
tors,  it is necessary that a reversing ampli-
fier be attached to the positioner on the side
of the connection. (See section 2.3.4.)
If the positioner is attached to a SAMSON
Type 3278 Rotary Actuator, the air ex-
hausted from the positioner is admitted to
the inside of the actuator and the chamber
behind the diaphragm. No additional pip-
ing is required.
If the positioner is attached to actuators of
other manufacturers (NAMUR) the air is ap-
plied to the chamber behind the diaphragm
through a tube assembly and a tee, con-
nected between actuator and intermediate
piece.

Note!
For quick-acting control valves (transit time
< 0.6 s), it is necessary to replace the filter
installed in the output pressure bore (Output
38) with a screw-in throttle (accessories spe-
cified in Table 6).

2.3.1 Mounting the cam follower
roll lever

1. Place lever with the attached roll (35)
on the side of the transmission lever
(37) and secure it with the enclosed
screws (38) and washers.

2.3.2 Mounting the intermediate
piece

SAMSON Type 3278 Actuator:

1. Screw adapter (36) to the free end of the
rotary actuator shaft with two screws.

2. Place the intermediate piece (34) on the
actuator case and fasten with two
screws. Align intermediate piece of the
positioner so that the air connections of
the positioner will face towards the dia-
phragm case side.

Actuators according to VDI/VDE 3845
1. Place the complete intermediate piece

(34, 44, 45 and 42) onto the mounting
bracket included in the delivery (fixing
level 1 VDI/VDE 3845) and screw tight.

2. Align the cam disk (40) and scale (39) as
described in section 2.3.3 and fasten tight.

With springless actuators, the reversing am-
plifier must be screwed to the side of the po-
sitioner case. See section 2.3.4 for more de-
tails.

22 EB 8380-1 EN

Attachment to the control valve



Fig. 5 ⋅ Attachment to rotary actuators
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         Attachment to SAMSON Type 3278

Attachment acc. to 
VDI/VDE 3845 

Vent plug or filter
check valve 

33 Positioner
34 Intermediate piece
35 Lever w. cam follower roll
36 Adapter
37 Transmission lever
38 Screws
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40 Cam disk
41 Actuator shaft
42 Plate
43 Bracket 
44 Coupling
45 Seal
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2.3.3 Aligning and mounting of
the cam disk

In rotary actuators with spring-return mech-
anism, the built-in actuator springs deter-
mine the fail-safe position and the direction
of rotation of the control valve (either
counterclockwise or clockwise).
With double acting, springless rotary actua-
tors, the direction of rotation depends on
both the actuator and the valve model used.
Any adjustments are only permitted when
the valve has been closed.
The direction of action of the positioner, i.e.
whether the valve shall either open or close
when the reference variable increases, has
to be software-adjusted via the communica-
tion (increasing/increasing or increas-
ing/decreasing direction of action).
1. Position the cam disk with the scale on

the adapter (36) or the coupling (44)
and fasten the screw loosely at first.

The cam disk carries two cam sections. The
starting point of each section is marked by
a small bore.

Note!
With the valve closed, the starting point
(bore hole) of the respective characteristic is
to be aligned so that the center of rotation
of the cam disk, the 0° position on the
scale, and the arrow mark on the disk are
aligned.
The starting point when the valve is closed
should not under any circumstances be
below the  0° position!

With actuators with fail-safe position "Valve
OPEN", the maximum signal pressure must
be applied to the actuator before aligning
the cam disk.
With springless actuators, the supply air
must be connected.

2. In aligning the cam disk, clip on the
double-sided scaled disk in such a way
that the valve on the scale will corre-
spond to the direction of rotation of the
control valve. Only then, secure the
cam disk with the fastening screws. 

Securing the aligned cam disk

If the cam disk should be additionally se-
cured to prevent it from being turned, pro-
ceed as follows:
Choose one of the four bore holes located
centrically around the center bore on the
cam disk which is suitable to secure the cam
disk. 
Drill a hole in the adapter (36) or coupling
(44) through the selected hole so that a 
2 mm dowel pin can be inserted in this hole.
3. Attach the positioner to the intermediate

piece (34) so that the lever (35) contacts
the cam disk with its cam follower roll.
To do so, insert a 2.5 mm hexagon
socket key or a screw driver from the
front into the bore hole which can be
seen below an oblong hole on the cover
plate and bring the positioner lever in
the required position. 

4. Screw the positioner onto the intermedi-
ate piece.
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Fig. 6 ⋅ Aligning the cam disk

Table 6   Rotary actuators       (Complete mounting parts, but without cam disks)

SAMSON Type 3278 Actuator Attachmt. acc. to VDI/VDE 3845 Attachment to Masoneilan actuator

Actuator
160 cm2 

Actuator
320 cm2

Camflex I
DN 25 ...100

Camflex I
DN  125...250

Camflex II

Order no.

1400-7103 1400-7104 1400-7105 1400-7118 1400-7119 1400-7120

Piping kit 8 x 1 stainl. steel

G 1400-6670 1400-6672

NPT 1400-6669 1400-6671

Accessories Order no.

Reversing amplifier for double-acting, springless actuators G: 1079-1118 NPT: 1079-1119

Cam disk (0050-0089) with accessories, angle of rotation  0 to 90° and 0 to 120° 1400-6959

Cam disk (0050-0089) especially for VETEC, adjustable to 0 to 75° via software 1400-6960

Cam disk (0050-0090) especially for Camflex, adjustable to 0 to 50° via software 1400-6961

Pressure gauge mounting block G 1/4: 1400-7458 1/4 NPT:  1400-7459

Pressure gauge set St. st./Br.: 1400-6957 St. st./St. st.: 1400-6958

Signal pressure throttles (screw-in type and brass throttle) 1400-6964

Filter check valve, replaces venting plug and increases the degree of protection to IP 65 
(one included with the delivered positioner)

1790-7408

Cam follower roll
Starting point

Holes to secure
cam disk

Insert clip and then press 
tongues outwards!

Control valve opens counterclockwise

View onto actuator shaft from positioner

Control valve opens clockwise
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2.3.4 Reversing amplifier for
double-acting actuators

For the use with double-acting actuators,
the positioner must be fitted with a reversing
amplifier. 
The reversing amplifier is listed as an acces-
sory in the Table 6 on page 25. 
The output signal pressure of the positioner
is supplied at the output A1 of the reversing
amplifier. An opposing pressure, which
equals the required supply pressure when
added to the pressure at A1, is applied at
output  A2. The rule A1 + A2 = Z applies.

Mounting

Note!
Prior to attaching the reversing amplifier,
remove the sealing plug (1.5). The rubber
seal (1.4) must remain installed.

1. Screw the special nuts (1.3) from the ac-
cessories of the reversing amplifier into
the threaded connections of the posi-
tioner.

2. Insert the gasket (1.2) into the recess of
the reversing amplifier and push both
the hollowed special screws (1.1) into
the connecting boreholes A1 and Z.

3. Place the reversing amplifier onto the
positioner and screw tight using both
the special screws (1.1).

4. Screw the enclosed filter (1.6) into the
connecting boreholes A1 and Z using a
screwdriver (8 mm wide).

Signal pressure connections

A1 : Output A1 leading to the signal press-
ure connection at the actuator which opens
the valve when the pressure increases
A2 : Output A2 leading to the signal press-
ure connection at the actuator which closes
the valve when the pressure increases 

� Enter the actuator as "Double-acting
without spring-return mechanism" in
the user interface under Start-up → Ac-
tuator type.

 

2.4 Fail-safe action of the actuator

Note!
If the fail-safe action of the actuator is
changed subsequently by modifying the ac-
tuator springs from "Actuator stem extends"
to "Actuator stem retracts", the mechanical
zero must be readjusted and the positioner
must be re-initialized.
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Fig. 7 ⋅ Mounting a reversing amplifier

Control signals
to the actuator

1 Reversing amplifier
1.1 Special screws
1.2 Gasket
1.3 Special nuts
1.4 Rubber seal
1.5 Plug
1.6 Filter

From the positioner
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3. Connections

3.1 Pneumatic connections

The air connections are either 1/4 NPT or
G 1/4 tapped holes. The customary fittings
for metal and copper tubes or plastic hoses
can be used.

Note!
The supply air has to be dry and free from
oil and dust. The maintenance instructions
for upstream pressure reducing stations
must be observed. Carefully blow through
all air tubes and hoses before connecting
them.

If the positioner is attached directly to the
Type 3277 Actuator, the connection of the
positioner’s output pressure to the actuator
is fixed. For Namur attachment, the signal
pressure can be applied to either the upper
or lower diaphragm chamber of the actua-
tor, depending on the actuator’s fail-safe po-
sition.
Exhaust air: The exhaust air connection of
the positioner is located in the mounting kit.
If the positioner is attached directly, a vent
plug is located in the plastic cover of the ac-
tuator. For Namur attachment, it is in the
adapter housing and for attachment to rot-
ary actuators, it will either be located in
the intermediate piece or in the reversing
amplifier.

3.1.1 Pressure gauge

To monitor the positioner operation, we rec-
ommend connecting a pressure gauge for
supply air and signal pressure. These parts
are listed as accessories in Table 3, 4 or 6.

Nut       Throttle with filter 
                    (1790-6121)

Fig. 8 ⋅ Attaching the pressure gauge

2...3mm
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3.1.2  Supply air pressure

The required supply air pressure depends
on the bench range and the actuator’s fail-
safe action. The bench range is registered
on the nameplate either as spring range or
signal pressure range.
Actuator stem extends:
required supply air pressure =
upper bench range value + 0.2 bar
at least 1.4 bar.
Actuator stem retracts:
for tight-closing valves, the signal pressure
pst max is roughly estimated as follows:

pstmax = F + 
d2 ⋅ π ⋅ ∆p

4 ⋅ A
 [bar]

d = Seat diameter [cm]
∆p = Differential pressure p1 – p2 [bar]
A = Actuator area [cm2]
F = Upper bench range value of the actuator [bar]

If there are no specifications, calculate as
follows:
required supply air pressure =
upper bench range value + 1 bar

3.2 Electrical connections

As far as the electrical installation of
the device is concerned, the relevant
national regulations governing the
installation of electrical equipment
and the national accident prevention
regulations of the country of destina-
tion must be adhered to.
In Germany, these are the VDE regu-
lations and accident prevention regu-
lations of the employer’s liability in-
surance.
For installation in hazardous areas,
the following standards apply: EN
60079-14: 1997; VDE 0165 Part
1/8.98 "Electrical apparatus for ex-
plosive gas areas" and EN 50281-1-
2: VDE 0165 Part 2/11.99 "Electri-
cal apparatus for use in the presen-
ce of combustible dust". 
For intrinsically safe electrical appa-
ratus that are certified according to
the Directive 79/196/EEC, the data
specified in the certificate of con-
formity apply for connection of in-
trinsically safe circuits.
For intrinsically safe electrical appa-
ratus that are certified according to
the Directive 94/9/EC, the data spe-
cified in the EC type examination
certificate apply for connection of in-
trinsically safe circuits.
Note: It is absolutely necessary to
keep to the terminal plan specified
in the certificate. Reversal of the elec-
trical connections may cause the ex-
plosion protection to be ineffective!
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Note on the selection of cables and wires:
To run several intrinsically safe circuits in a
multi-core cable, read paragraph 12 of EN
60039-14; VDE 0165/8.98.
For generally used insulating materials, for
example polyethylene, the radial thickness
of the conductor insulation has to be at least
0.2 mm. The diameter of a single wire in a
flexible conductor shall not be smaller than
0.1 mm.
The conductor ends are to be protected
against unlaying, e.g. by using wire end fer-
rules. If the positioner is connected via two
separate cables, an additional cable gland
can be mounted.
Wire entries left unused must be sealed with
caps. 

The wires for the reference variable are to
be connected to the terminals 11 and 12 lo-
cated in the case as shown in Fig. 9. Make
sure to connect the appropriate poles. The
voltage applied must not exceed 15 V.

Caution! If the poles are connected incor-
rectly, just 1.4 V is sufficient to reach the
static destruction limit of 500 mA.

The + and – socket contacts allow a com-
munication to be connected locally.
In general, it is not necessary to connect the
positioner to a bonding conductor (0).
Should there be the need, however, this con-
ductor can be connected either to the inside
or outside of the case. For plants in hazard-
ous areas, see paragraph 5.3.3 of VDE
standard 0165.
Depending on the supplied version, the posi-
tioner is equipped with either inductive limit
switches, software limit switches and/or
forced venting function. All electric circuits
are electrically isolated.
In versions with position transmitter, the
built-in transmitter is operated in a two-wire
circuit. With regard to the resistance of the
supply lead, the voltage at the position
transmitter terminals must not be lower than

Supply voltage for
position transmitter

Control signal i
mA

Limit switches Fault alarm
Forced
venting

Communication

6 to 24 V DC

Fig. 9 ⋅ Electrical connections 

i G

GW2 GW1

PE –12+11 –52+51 –42+41 –82+810 –32+31–84+83

i

–

+

US
+–

Switching amplifier
acc. to EN 60947-5-6
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12 V and not higher than 35 V DC.
Terminal assignment is shown in Fig. 9 and
is indicated on the cover plate inside the
case cover.
 
Accessories:
Model index 3780-x...x. 01
Cable gland PG 13.5:
Black Order no. 1400-6781
Blue Order no. 1400-6782
Adapter PG 13.5 on 1/2" NPT: 
Metallic Order no. 1400-7109
Blue finish Order no. 1400-7110

Model index 3780-x...x. 02 or higher
Cable gland M20 x 1.5:
Black plastic Order no. 1400-6985
Blue plastic Order no. 1400-6986
Adapter M20 x 1.5 on1/2" NPT: 
Aluminum powder-coated

Order no. 0310-2149

3.2.1 Switching amplifiers

For operation of the limit switches and the
fault alarm output, switching amplifiers com-
plying to EN 60947-5-6 have to be con-
nected in the output circuit. 
If the positioner is to be installed in hazard-
ous areas, the relevant regulations are to be
observed.
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3.2.2 Establishing communication

Communication between PC and positioner
via FSK modem or communicator, if necess-
ary, using an isolating amplifier is based on
the HART protocol.
Viator FSK modem 
RS-232 EEx ia – Order no. 8812-0129
RS-232 not Ex – Order no. 8812-0130
PC MCIA – Order no. 8812-0131
USB not Ex – Order no. 8812-0132
If the supply voltage of the controller or con-
trol station becomes too low because it has
been reduced by the load in the circuit, an
isolating amplifier is to be connected be-
tween controller and positioner (interfacing
same as for positioner connected in hazard-

ous areas, see Fig. 10).
If the positioner is used in hazardous areas,
an explosion-protected isolating amplifier is to
be used. Connection of an FSK bus always re-
quires interfacing of isolating amplifiers.
By means of the HART protocol, all control
room and field devices connected in the
loop are accessible through their address
via point-to-point or standard bus (multi-
drop).
Point-to-point:
The bus address/polling address must al-
ways be set to zero (0).
Standard bus (multidrop):
In the standard bus (multidrop) mode, the
positioner follows the analog current signal
(reference variable) as for point-to-point

Communicator or
2nd FSK modem (explosion-protected design)

FSK modem

Non-haz. area    Hazardous area

3780

3780–1

PC   RS 232

PC   RS 232

Controller/ control station

Controller/control station

Communicator or
2nd FSK modem

4 to 20 mA

FSK modem

Ex isolating amplifier

Connection in hazardous areas

Connection in non-hazardous areas

Fig. 10 ⋅ Connection with FSK modem
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communication. This operating mode is, for
example, suitable for split-range operation
(series connection) of positioners. The bus
address/polling address has to be within a
range of 1 to 15. 
Connect the FSK modem to the interface of
the PC. If several interfaces are available,
the selected interface may have to be con-
figured over the user interface. 
Note: 
Communication faults may occur when the
process controller/control station output is
not HART compatible. For adaptation, the Z
box, order no. 1170-2370, can be installed
between output and communication inter-
face. At the Z box a voltage of approx.
330 mV is released (=̂16.5 Ω at 20 mA).
Alternatively, a 250-Ω resistor can be con-
nected in series and a 22-µF capacitor can
be connected in parallel to the analog out-
put. Note that in this case, the controller out-
put load will increase.

22 µF

250 Ω 

Controller/ control station

Fig. 11 ⋅ Adapting the output signal
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4. Operation

Caution!
Before taking the positioner into ope-
ration, carefully move the control val-
ve to its end position by covering the
hole (manual adjustment) on the co-
ver plate (Fig. 12). Check whether
the lever mechanism functions pro-
perly.
If the wrong lever is used or the lever
mechanism does not function proper-
ly, the valve will exceed the maximum
permissible angle of rotation, which
can destroy the positioner.

4.1 Write protection

A sliding switch is located inside the hinged
cover. 

When it is activated (position 1), the posi-
tioner settings are write-protected so that
they cannot be overwritten by the HART
protocol. If you want to change the settings
via communication, set the switch to 0 posi-
tion.

4.2 Activate/deactivate forced ven-
ting function

Model index .03 or higher
1. Remove cover inside the positioner’s lid

by unscrewing the four screws.
2. Loosen the screw in the center of the

board and swivel out the board.
3. Set switch to desired position 

1  ENABLED > Function activated
2  DISABLED > Function deactivated.

Arrow for 
mounting position Manual adjustment

Zero point lever Pointer Adjustment screws GW
(option)

Metal tags

Key for initialization or
zero calibration

Write protection switch
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Fig. 12 ⋅ Inside view of cover plate
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4.3 Default setting

All parameters are set to default values. See
section 8 for a description of parameters.

Note!
Manual operation and activated fi-
nal position functions can cause the
actuator to be filled with the maxi-
mum supply pressure.
Should this lead to impermissible for-
ces occurring, the supply pressure
must be restricted by a reducing sta-
tion.

4.3.1 Adjusting mechanical zero
point

Note!
Zero must be adjusted with the valve com-
pletely closed (for three-way valves with the
actuator stem extended).

� Firmly push the zero point lever, which
is located in the cover plate of the posi-
tioner, once in the direction indicated
by the arrow, as far as it will go. The
yellow pointer will then be on the white
marking line.

For control valves with the starting position
OPEN, e.g. an actuator employing fail-safe
action "actuator stem retracts", it is first
necessary to supply the positioner with aux-
iliary air.
If the manual operation function is activated
then, the signal pressure builds up and the
valve moves to the closed position. Sub-
sequently, the zero point lever can be oper-
ated.

4.3.2 Initialization

After the electric reference variable and the
auxiliary supply pressure have been con-
nected to the positioner, the initialization
process can be started. In this process, the
positioner adapts itself optimally to the
mechanical conditions (friction) and signal
pressure requirements of the control valve.
See list of parameters on page 48 for re-
quired changes of the proportional-action
coefficient KP_Y1 and KP_Y2.

Caution!
The initialization process takes seve-
ral minutes. During that time the val-
ve leaves its position. Therefore, ne-
ver initialize the positioner during a
running process, but only during the
start-up cycle when the shut-off val-
ves in the plant are closed, or when
the control valve with the positioner
has been removed from the plant
and is used on a test stand.

� Enter data on valve and actuator under
"Start-up" in the operating software.

� Set "Type of initialization" to "Rated
range", select "Maximum range" only
for three-way valves.

� Start initialization.

�When the initialization process is com-
pleted, perform configuration suitable
for the type of valve.

The following setting is recommended:
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� Fail-safe position "Actuator stem ex-
tends" (FA):
Direction of action: increasing/increas-
ing (>>), the globe valve opens with in-
creasing reference variable
Final position at a reference variable
less than 1% (tight closing),
Final position at a reference variable
larger than 125 % (function deacti-
vated).

� Fail-safe position "Actuator stem re-
tracts" (FE):
Direction of action: increasing/decreas-
ing (<>), the globe valve closes with in-
creasing reference variable
Final position at a reference variable
less than −2.5% (function deactivated),
Final position at a reference variable
larger than 99 % (tight closing).

� Set delay time to 30 s at the minimum.

� Enter tag identification.

� If necessary, other configuration, e.g.
special characteristics for rotary valves.

If there is no communication set up on the
valve, initialization directly at the valve is
also possible. 

� Connect positioners that are not
mounted on a valve to a power supply
and initialize the positioner as de-
scribed in section 4.3.2.
If communication is not possible, the de-
fault setting must be used.

�Mount positioner and set the mechan-
ical zero point as described in section
4.3.1.

� Start initialization by pressing the
Init/Zero key on the positioner hinged
cover using a suitable tool.

The initialization is completed when the po-
sitioner takes on the position predetermined
by the reference variable.

Note!
After the positioner has been initialized suc-
cessfully for the first time, pressing the
Init/Zero key subsequently only starts a
zero calibration. 

A new initialization routine can only be
started after this when communication is
connected.
A completed initialization can be cancelled
via the communication with the command
"Reset to default values". After this, the
Init/Zero key can be pressed to start a com-
plete initialization.

Electric zero calibration

If, during the valve’s operation, the mechan-
ical zero has shifted, an electric zero cali-
bration can be carried out. To do this, press
the Init/Zero key located on the inside of
the cover (Fig. 12).

Caution!
The control valve moves to its final
position.

� Firmly press the zero lever, located on
the cover plate of the positioner, in the
direction indicated by the arrow as far
as it will go once. The yellow pointer
will then be aligned with the white line.

� Press the key again to start the electric
calibration.

After the key is pressed twice, it is locked
for approximately one minute!
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The electric calibration has been completed
when the positioner takes on the position
predetermined by the reference variable.

4.4 Adjusting inductive limit switches

The positioner version with inductive limit
switches has two adjustable tags that are
mounted on the shaft of the positioner lever
and operate the associated proximity switches.
For operation of the inductive limit switches,
the corresponding switching amplifiers have
to be connected to the output (see section
3.2.1). If the tag is in the inductive field of
the switch, the switch assumes a high resist-
ance.  If the tag is out of the field, the switch
assumes a low resistance.
Normally, the limit switches are adjusted
such that they will provide a signal in both
end positions of the valve. These switches,
however, can also be adjusted to signalize
intermediate valve positions.
The desired switching function, i.e. whether
the output relay shall be picked up or re-
leased when the tag has entered the field,
has to be selected, if necessary, at the
switching amplifier. 
Adjusting the switching point:  
The limit switches are marked GW1 and
GW2 on the inside of the case cover. Yel-
low tags and the associated adjustment
screws (Fig. 12) are located below these
markings.
Each switching position can optionally be sig-
nalized when the tag has entered the field,
or when it has left the field.

�Move the valve to the switching posi-
tion and adjust the tag of the required
limit switch GW1 or GW2 by turning
the related adjustment screw until the
switching point is reached. This is indi-
cated by the LED at the switching ampli-
fier.

In so doing, one edge of the yellow tag will
be in alignment with the white, horizontal
line on the case cover. This indicates the
side from which the tag enters the inductive
field of the proximity switch.
To ensure safe switching under any ambient
conditions, the switching point should be ad-
justed to a value of approx. 5% before the
mechanical stop (OPEN - CLOSED).
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5. Maintenance

The positioner is maintenance-free.
The pneumatic connection 9/Supply fea-
tures a filter with 100 µm mesh size. If re-
quired, the filter can be unscrewed and
cleaned.
The maintenance instructions for any up-
stream air pressure reducing stations for
supply air must be observed.

6. Servicing explosion-protected
versions

In the event that a positioner’s part on
which the explosion protection is based
must be serviced, the positioner must not be
put back into operation again until an ex-
pert has inspected the device according to
explosion protection requirements, has is-
sued a certificate stating this, or given the
device a mark of conformity.
Inspection by an expert does not have to be
carried out, if the manufacturer performs a
routine check test on the device prior to tak-
ing it into operation again, and the success
of the routine check test is documented by
attaching a mark of conformity to the de-
vice.
Explosion-protected components may only
be replaced by original checked compo-
nents from the manufacturer.
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7. Summary of parameters

The list of parameters describes - in alphabetical order - all parameters of the Type 3780 Po-
sitioner that can be transferred via HART communication and displayed or modified on a
PC, a handheld communicator, or a similar device.

Device identification

– MSR no./bus identification
– Manufacturer
– Type number controller
– Product number controller
– Serial number controller
– Hardware version electronics/mechanics
– Firmware version communication/control
– HART universal revision, field device revision
– Number of required preambles
– Bus address/polling address
– Message/loop tag identification/numbers
– Description/plant identification
– Date
– Type of protection
– Identification of the options forced venting, contacts, position transmitter
– Ident. number actuator
– Ident. number valve
– Text field, not allocated

Start-up

– Actuator type
– Attachment
– Model
– Mounting position
– Rated travel/nominal angle
– Transmission code/length/pin position
– Initialization related to nominal range /maximum range
– Fail-safe position
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– Minimum control pulses
– Minimum transit time on/off
– Initialization cycle

Device settings

    Configuration
– Reference variable range
– Final position with reference variable below preset value
– Final position with reference variable above preset value
– Travel range/angle of rotation
– Limitation of travel range / angle of rotation
– Moving direction
– Selection of characteristic
– User-defined characteristic with 11 co-ordinates
– Required transit time on/off
– Limit values for software limit switches GW1/GW2
– GW1/GW2 on when the respective limit value is exceeded/not attained
– Operating direction position transmitter
– Write protection

    Parameters
– Dead band Xtot
– Proportional-action coefficient KP_Y1/KP_Y2
– Derivative-action coefficient KD
– Tolerated overshoot
Operation
– Operating mode
– Reference variable w_analog
– Reference variable w_manual
– Reference variable w
– Controlled variable x
– Error e
– State fault message
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– State software limit switches GW1/GW2
– Forced venting function
Diagnostics
– Device status (control loop monitoring, zero point monitoring, etc.)
– Total valve travel
– Limit value total valve travel
– Error monitoring tolerance band/lag time
– Fault message in case of communication fault
– Fault message with controller in special function
– Fault message if limit value for total valve travel is exceeded
– Test of fault indication output
– Test of position transmitter
– Test of software limit switches GW1/GW2
– Zero adjustment
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8. List of parameters

Actuator id number
Range:

Manufacturer’s identification (id) number of the actuator and the positioner.
 0 to 999 999

Actuator type ----
States:
Default (coldstart value):

Linear actuator/rotary actuator
Linear actuator

Angle range
End

Upper limit of the effective working range (opening angle). For a non-linear characteristic,
the characteristic is adapted to the reduced angle. 
If initialization is based on "maximum range", the angle range is always related to the
entered nominal angle.
The working range may not be selected 1/4 less than the nominal angle.
Maximum value = nominal angle.

Range:
Default (coldstart) value:

0.0 degrees to 120.0 degrees
90.0 degrees

Angle range
Start

Lower limit of the effective working range (opening angle). For a non-linear characteristic,
the characteristic is adapted to the reduced angle.
If initialization is based on "maximum range", the angle range is always related to the
entered nominal angle.
The working range may not be selected 1/4 less than the nominal angle.

Range:
Default (coldstart) value:

0.0 degrees to 120.0 degrees
0.0 degrees

Attachment Defines the positioner attachment to the control valve with a linear actuator. For a rotary-
motion actuator, only attachment according to VDI / VDE 3845 (NAMUR) is possible.

States:

Default (coldstart) value:

Integral - Type of attachment in combination with a SAMSON Type 3277 Linear Actuator.
NAMUR - Type of attachment according to IEC 60534-6 (NAMUR).
Integral

Bus address Address used by the control station to identify a field device. Changeable by the user: 0 for
point-to-point, 1 to 15 for multidrop communication.

Range:
Default (coldstart)  value:

0 to 15
0
Non-IBIS devices → polling address

Bus identification Text for instrument identification in connection with the field device installation.  The text
may be freely assigned. We recommend to clearly identify the field device. For field bus
installation, a bus identification has to be assigned.
Length: 8 characters
Non-IBIS devices → MSR no.
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Characteristic Creation of assignments between the reference variable and valve travel/angle range.
When the equal percentage characteristic is selected, this characteristic is copied in the
user-defined characteristic, overwriting the previously entered user-defined characteristic.
The control loop is interrupted (for approx. 3 seconds) while the characteristic is internally
transmitted.

States:

Default (coldstart) value:

User defined - characteristic in accordance with enterable coordinates x[n], y[n], preset to
butterfly valve equal percentage
Linear — linear characteristic
Equal percent. — equal percentage characteristic
Equal percent. reverse — equal percentage reverse characteristic
Linear

Characteristic co-ordinates
x [0] /y [0] to
x [10] /y [10]

Characteristic co-ordinates for user-defined assignment between reference variable and
travel/angle range. 
x[n] = reference size in % of the reference size range. 
y[n] = travel/angle in % of travel/angle range. 
The control loop is interrupted until the characteristic transmission is completed (max. 15 s).

Range:
Default (coldstart) :

0.0 % to 100 %
For characteristic points: butterfly valve equal percentage.

Date A date entered according to the European date format  [DD.MM.YYYY] can be stored in the
field device. The date can be entered as required.

Dead band Xtot Maximum tolerated deviation between set point value and actual value specified as a
percentage of the travel range.
A small dead band means a high degree of control accuracy.
The smallest possible dead band is determined by the quality of the control valve; high
friction and a small actuator volume can otherwise lead to unstable operation.

Range:
Default (coldstart) value:

0.01 % to 0.00 % of the nominal travel/nominal angle
0.5 %

Description Text stored in the field device. Length: 16 characters.
For IBIS → plant identification

Direction of action Determines the assignment of reference variable to the travel/angle of rotation.

States: >>, Increasing reference variable opens the valve (for three-way valves: Actuator stem
retracts)

<>, Increasing reference variable closes the valve (for three-way valves: Actuator stem
extends)

Default (coldstart) value: >>

End position when w:
above limit value

If the reference value exceeds the entered limit, the valve moves in the pre-determined end
position, corresponding to 100 % of the reference variable. Hysteresis 1 %.
When the value is 125 %, the function is deactivated.

Range:
Default (coldstart) value:

0 % to 125.0 %
99 %
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Caution: Since the actuator will automatically be filled (loaded with air) or vented
(exhausted) when this function is executed, the control valve moves to its absolute end
position. Constraints specified in the function "travel range" or "travel limit" are
inapplicable here. This function must be deactivated if unacceptably high positioning forces
might result from the complete filling/venting action.

End position when w:
below limit value

If the reference variable falls below the entered limit, the valve moves in the pre-determined
end position, corresponding to 0 % of the reference variable. Hysteresis 1 %.
When the value is –2.5 %, the function is deactivated.

Range:
Default (coldstart) value:

–2.5 % to 100.0 %
1 %

Caution: Since the actuator will automatically be filled (loaded with air) or vented
(exhausted) when this function is executed, the control valve moves in its absolute end
position. Constraints specified in the function "travel range" or "travel limit" are
inapplicable here. This function must be deactivated if unacceptably high positioning forces
might result from the complete filling/venting action.

Error e Control system deviation in %

Error monitoring of
delay time

Reset criterion for active control loop monitoring. A control loop fault is reported when an
entered delay time is exceeded and the deviation (error) does not lie within the entered
tolerance band. The delay time is determined from the minimum transit time during the
initialization process when the detected value exceeds the preset value. 

Range:
Default (coldstart) value:

0 s to 240 s
10 s

Error monitoring of
tolerance band

Reset criterion for active control loop monitoring. Entry of the specified maximum
permissible control system deviation (error). See also delay time.

Range:
Default (coldstart) value:

0.1 % to10.0 % of nominal travel/nominal angle
5  %

Error variable x Error variable in % related to travel/angle range.

Ex-proof type

States: Not installed/Installed

Fail-safe action Fail-safe action of the actuator in the event of air/power failure. This is determined auto-
matically during the initialization process.

States:

Default (coldstart) value:

Unknown ............................if not yet initialized
Actuator stem retracts ........... linear actuator
Actuator stem extends .......... linear actuator
Opening .............................rotary actuator
Closing ...............................rotary actuator
None ..................................double acting
Unknown

Fault alarm:
Communication failure

Fault of the positioner communication hardware
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States:
Default (coldstart) value:

No/Yes
Yes

Fault alarm:
Special function

Fault message for controller in special function (zero calibration, initialization, test
functions).

States:
Default (coldstart) value:

No/Yes
Yes

Fault alarm: Total valve
travel exceeded

Fault alarm whenever the limit value for the total valve travel is exceeded.

States:
Default (coldstart) value:

No/Yes
Yes

Field device revision Revision status of the field device-specific description that the field device conforms to.

Firmware version 
Communication/Control

Revision status of the communication and control software implemented in the field device.

Forced venting
States:

Indicates whether the optional forced venting function has been installed.
Not installed/Installed

Hardware version
electronics/ mechanics

Revision number of the electronics/mechanics implemented in the field device.

Inductive limit switches For devices without software limit switches you can enter whether inductive contacts were
installed (no automatic identification).

States:
Default (coldstart) value:

Not installed/Installed
Not installed

Initialization
(special function)

Automatic start-up. Prerequisite: Mechanical zero point adjustment must have been carried
out once. Valid initialization data must have been entered. 

Initialization alarm Message concerning initialization.

States: Unknown
Ok
Air leakage of pneumatic system
Wrong selection of rated travel or  transmission

KD derivative-action
coefficient

Derivative-action coeff. of the differential element. When optimizing the value, increments
of 0.02 are recommended. Higher increments cause an increased "deceleration" before
reaching the reference variable.

Range:
Default (coldstart) value:

0.0 to 1.00
0.12

Limit switches Indicates which type of limit switch is installed.

States: Not installed
Inductive — inductive limit switches attached to the internal travel pick-up.
Software — Derived by software from the signal of the displacement pick-up.

Limit switch
Software GW1

Limit value alarm referring to travel/angle range, determined by the software from the
signal of the travel (displacement) pick-up.  (Switching hysteresis 1%).
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Range:
Default (coldstart) value:

0.0 % to 120 %
2.0 %

Limit switch
Software GW2

Limit value alarm referring to travel/angle range, determined by the software from the
signal of the travel (displacement) pick-up.  (Switching hysteresis 1%).

Range:
Default (coldstart) value:

0.0 % to 120 %
98 %

Limit switch 
Software GW1 set when

Defines the contact circuit state as ≤1 or ≥3 mA

States:
Default (coldstart) value:

≥3 mA values under range for travel/angle, values over range for travel/angle
values under range

Limit switch 
Software GW2 set when

Defines the contact circuit state as ≤1 or ≥ 3 mA

States:
Default (coldstart) value:

≥3 mA values under range for travel/angle, values over range for travel/angle
values over range

Limit value for total valve
travel 

An alarm message is issued as soon as the limit for the total valve travel is exceeded. 

Range:
Default (coldstart) value:

0 to 16 500 000
1 000 000

Loop/tag number Loop/tag number - text that is associated with the field device installation. This text can be
used by the user in any way. Each field device is recommended to be assigned a unique
loop/tag number.
Length: 32 characters
For non-IBIS devices →message

Manufacturer Manufacturer’s id code - Clearly identifies the manufacturer of the field device.

Message Unassigned text stored in the field device. 
Length: 32 characters.
For IBIS devices → loop/tag number.

Minimum control pulses Shortest pulse supplied to the supply air or exhaust air valve. The pulses for the travel
ranges 0 to 20 %, 20 to 80 % and 80 to 100 % are determined separately!

States: None ..................................no pulses determined yet
Exhaust air .........................pulse for exhaust air determined
Supply air ...........................pulse for supply air determined
Valid...................................pulse for exhaust and supply air determined

Minimum transit time
(filling/venting) 

The minimum transit time, in seconds, for filling or venting air from the actuator during
initialization is measured separately for supply and vented air. The transit time is defined as
the time required by the system comprising positioner, actuator, and valve to pass through
the rated travel /nominal angle.
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Mounting position
(linear actuator)

An arrow is located on the cover plate of the positioner, which is used for alignment on the
actuator. This arrow must either point toward the actuator (direct attachment) or away from
the actuator (NAMUR attachment). Exception: Control valves for which the seat is solely
closed by  a retracting actuator stem. In this case, the arrow must point either away from the
actuator (direct attachment) or toward the actuator (NAMUR attachment).
For rotary-type (part-turn) actuators, this parameter is omitted.

States:
Default (coldstart) value:

Arrow pointing toward the actuator / Arrow pointing away from the actuator.
Integral attachment: Arrow pointing toward the actuator.
NAMUR attachment: Arrow pointing away from the actuator.

MSR no. Text for instrument identification in connection with the installation of the field device.  This
text can be used by the user in any way. Each field device is recommended to be assigned a
unique MSR no.
Length: 8 characters.
For IBIS devices → bus identification.

Nominal angle Nominal working range of the valve.

Range:
Default (coldstart) value:

0.0 degrees to 360.0 degrees
60.0 degrees

Nominal travel Nominal working range of the valve.

Range:
Default (coldstart) value:

0.0 mm to 255.9 mm
15.0 mm

Number of (request)
preambles

Number of preambles required from the control station requested by the field device.

Operating direction of  
position transmitter

Determines the operating direction of the optional position transmitter.

States:

Default (coldstart) value:

>>, Increasing controlled variable causes increasing output signal.
<>, Increasing controlled variable causes decreasing output signal .
>>

Operating mode Determines whether the reference variable is specified via the analog current signal
(automatic) or via the digital communication (manual). The manual/automatic transfer is
smooth.

States:

Default (coldstart) value:
Default (warmstart) value:

Automatic - The reference variable is specified via the analog current signal.
Manual - The reference variable is specified via the digital communication by entering
w_manual.
Fail-safe - The valve moves in the fail-safe position. 
Fail-safe position
Automatic

Plant identification Text stored in the field device. Length: 16 characters
For non-IBIS devices → description

Polling address Address used by the control station to identify a field device. Changeable by the user:  0 for
point-to-point, 1 to 15 for multidrop communication.
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Range:
Default (coldstart) value:

0 to 15
0
For IBIS devices  → bus address

Positioner type number Type number of the positioner

Position transmitter Indicates whether the option position transmitter is installed.

States: Not installed/Installed

Product number Manufacturer’s product number of the positioner. Length: 16 characters.

Proportional-action
coefficient 
KP_Y1/ KP_Y2

Proportional-action coefficient KP_Y1 for supply air,  KP_Y2 for exhaust air. 
We recommend to adjust the value in increments of 0.1.  If the value is increased, the set
point will be attained faster.

Range:
Default (coldstart) value:

0.01 to 10.0
1.2

Note: Proportional-action coefficients KP_Y1/ KP_Y2 are determined when the positioner
is initialized for the first time.
The initialization values listed in the table below may possibly have to be adapted to the
changed operating conditions, in order to attain the best control response.

Type of
 actuator

Nom.
travel/angle

Transit time KD KP_Y1
Filling

KP_Y2
VentingMin. Effect of spring Open Close

Rotary 
actuator

–

– > 0.7 s > 0.7 s 0.12 0.5 0.5

Closes > 0.7 s < 0.7 s 0.12 0.5 0.1

Closes < 0.7 s > 0.7 s 0.12 0.1 0.5

– < 0.7 s < 0.7 s 0.12 0.1 0.1

Opens > 0.7 s < 0.7 s 0.12 0.1 0.5

Opens < 0.7 s > 0.7 s 0.12 0.5 0.1

Linear 
actuator

≥ 60 mm
< 10 s – 0.12 0.5 0.5

≥ 10 s – 0.12 3.0 4.0

< 60 mm
< 10 s

– > 0.7 s > 0.7 s 0.12 0.5 1.2

Extends > 0.7 s < 0.7 s 0.12 0.5 0.8

Extends < 0.7 s > 0.7 s 0.12 0.3 1.2

– < 0.7 s < 0.7 s 0.12 0.3 0.8

Retracts > 0.7 s < 0.7 s 0.12 0.3 1.2

Retracts < 0.7 s > 0.7 s 0.12 0.5 0.8

≥ 10 s – 0.12 3.0 4.0
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Pulse adaptation Adaptation of the minimum pulses in order to optimize the control algorithm for the system
comprising positioner, actuator and valve. In normal control mode the parameter should be
set to "Automatic". Disable this parameter when tuning the control parameters.
For  R 1.20 and upwards, the pulse adaptation is internally set to "Automatic".

States:

Default (coldstart) value:

Disabled
Automatic
Automatic

Reference variable end End of the valid input range (corresponding to 100 % w).
The minimum span is 4.0 mA.

Range:
Default (coldstart) value:

4.00 mA to 20.00 mA
20.00 mA

Reference variable start Start of the valid input variable (corresponding to 0 % w).
The minimum span is 4.0 mA.

Range:
Default (coldstart) value:

4.00 mA to 20.00 mA
4.00 mA

Reference variable w Reference variable in % with consideration of reference variable start and reference
variable end.

Reference variable
w_analog

Current input signal in mA, used as reference variable in "Automatic" mode.

Reference variable
w_manual

Reference variable in mA, adjustable in "Manual" mode via communication.

Range: 3.8 mA to 22 mA

Required transit time
(filling/venting)

The transit time is defined as the time required by the system comprising positioner, actuator
and valve to pass through the complete rated travel/nominal range. The actual transit time
is extended to the entered value. If the required transit time is less than the minimum transit
time determined during initialization, the minimum transit time shall apply.
Separately adjustable for filling and venting.

Range:
Default (coldstart) value:

0 s to 75 s
0 s

Scanning rate Time between the start of two requests to the positioner (only for IBIS).

Range: 1 to 3600 s

Serial no. Uniquely identifies the field device combined with the manufacturer name and the device
type number.

State of fault alarm Switching state of fault alarm output.

States: Off, ≥3 mA
On,  ≤1 mA

State of forced venting If installed, the absence of the input signal forces the control valve to move in the
appropriate fail-safe position.

States: Forced venting off with control signal >3 V
Forced venting on (i.e. actuator vented) with control signal <3 V
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State of software limit
switch GW1/ GW2

State of the software limit switch GW1 or GW2.

States: Off, ≤1 mA
On,  ≥3 mA

Test of fault alarm
(special function)

Functional test of the fault alarm output by activating it three times. 

Test of position transmitter
(special function)

Test of the optional position transmitter by specifying values in %  (only when the software
limit switch option is installed).

Test of software limit
switch GW1
(special function)

Test of software limit switch GW1 by activating it three times (only when this option is
installed).

Test  of software limit
switch GW2 
(special function)

Test of software limit switch GW2 by activating it three times (only when this option is
installed).

Text field Unassigned information text to be stored in the field device
4 lines with 32 characters each

Tolerated 
overshoot

If the error signal e exceeds the overshoot, the pulse adaptation reduces the minimum
pulses in the moving direction that has caused the overshoot.
If the error signal e exceeds the dead band xtot, but remains within the overshoot range, the
pulse adaptation only reduces the minimum pulses in both moving directions after two
complete oscillations within the overshoot range.

Range:
Default (coldstart) value:

0.01 % to 10.00 % of the nominal travel/nominal angle
0.5 %

Total valve travel Sum of nominal duty cycles. Maximum value: 16 500 000.
The value is indicated in double in up-and-down travels, i.e. corresponds to the travel rate
determined during initialization multiplied by 2.

Transmission code
(for linear actuator with 
integral positioner attach-
ment) 

Determination of the geometrical code for the travel pick-up when the positioner is
integrally attached. 

States:
Default (coldstart) value:

D1 for actuators 120, 240 and 350 cm2 / D2 for actuator 700 cm2
D1

Transmission code
for rotary actuator

Maximum opening (rotational) angle of the selected cam segment. 

States: S90, 90 degree segment / S120, 120 degree segment

Transmission code (length)
for linear actuator acc. to
NAMUR

Lever length, distance between the travel pick-up and pivot of the pick-up lever.  

Range:
Default (coldstart) value:

0.0 mm to 1023.0 mm
42.0 mm
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Transmission pin position Pin position of the positioner lever. See marking on the positioner lever.
Only for attachment to linear actuator acc. to NAMUR.

States:
Default (coldstart) value:

A/B
A

Travel/angle limit
lower

Lower limitation of valve travel/angle to the entered value. The characteristic is not adapted.

Range:
Default (coldstart) value:

–20.0 % to 99.9 % of the travel/angle range
0.0 %

Travel/angle limit
upper

Upper limitation of valve travel/angle to the entered value. The characteristic is not
adapted.

Range:
Default (coldstart) value:

0.0 % to 120.0 % of the travel/angle range
100.0 %

Travel range end Upper limitation of the effective working range (travel). For a non-linear characteristic, the
characteristic is adapted to the reduced valve travel. 
Maximum value = rated travel.
If the "maximum range" has been initialized, the travel range is always related to the
entered nominal travel.
The working range may not be selected 1/4 less than the nominal angle.

Range:
Default (coldstart) value:

0.0 mm to 255.9 mm
15.0 mm

Travel range start Lower limitation of the effective working range (travel).  For a non-linear characteristic, the
characteristic is adapted to the reduced travel.
If the "maximum range" has been initialized, the travel range is always related to the
entered nominal travel. 
The working range may not be selected 1/4 less than the nominal angle.

Range:
Default (coldstart) value:

0.0 mm to 255.9 mm 
0.0 mm

Type of initialization Type of initialization related to the nominal or maximum range. 
For initialization in the nominal range, only the range of the manipulated variable is
considered (e.g. globe valve with mechanical stop at one side). When the maximum range
is initialized, the maximum range is passed (e.g. three-way valve with mechanical stop at
both sides).

States:
Default (coldstart) value:

Nominal range / maximum range
Maximum range

Type of characteristic Unassigned text describing the user-defined characteristic
Length: 32 characters

Universal revision Revision number of the universal device description that the field device conforms to.

Valve id number Manufacturer identification of the valve delivered with the positioner.

Version Actuator with/without spring return.

States:
Default (coldstart) value:

Single acting with spring return / double acting without spring return.
Single acting.
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Write protection When this option is activated, the device data can only be read, but they cannot be
overwritten. The only way to activate the write protection is using the switch installed on the
device.

States: Activated/deactivated

Zero calibration
(special function)

Zero correction with valid mechanical zero point.
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During the initialization cycle, the Type 3780 HART Positioner offers the best possibilities for
diagnosis. In the automatic mode, detailed tests are carried out in order to check the attach-
ment situation and the positioner’s reaction while taking the preset or entered data into ac-
count. When routine tests are carried out or in case of unclear error messages during oper-
ation the system should be initialized so that the positioner system can be optimally as-
sessed. The IBIS user software differentiates between information/alerts which are displayed
on the screen in yellow, and errors which are displayed in red.

9.1 Information/alerts

9.1.1 Device setup modified
Is always set if the device data were modified, thus checking  (unintentional/unauthorized)
modifications of the originally preset values.
The error message is reset via [Device data → Specialist → Device data →
Reset "Device setup modified"].

9.1.2 Insufficient power supply
The parameter is set when the power supply exceeds ≤3.6 mA.
It is automatically reset when the current exceeds 3.6 mA again.

9.1.3 Warmstart completed
This message is displayed when the power supply was ≤3.2 mA informing about a possible
power supply failure. The device is automatically reset after the message has been acknow-
ledged. 

9.1.4 Coldstart completed
This message is displayed if the device was reset via [Device data → Specialist
→ Device → Reset] and restarted with  the standard control values.
The device must be re-initialized. Information, such as loop/tag number, bus identification
or plant identification remain intact.
The device is automatically reset after acknowledgement.

9.1.5 Choose mode "Manual"
This message is issued when the "Manual" reference variable is modified, but the device is
not set for "Manual" operating mode.
This error can not occur under IBIS.
The device is automatically reset after correction.
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9.1.6 Parameter not supported
After downloading to the positioner, the positioner intelligence replies that this parameter is
unknown. This message can occur with older firmware versions.
The device is automatically reset after acknowledgement. 

9.1.7 Limit value of total valve travel exceeded
The current value which is stored after 1024 double strokes and protected against power
failure lies above the limit value entered or preset via [Device data  → Specialist
→ Extension  → Configuration].
When this limit value is preset slightly below the value determined for a broken-down refer-
ence valve,  the positioner automatically signals that the valve needs to be maintained so
that possible  failure is prevented. 
Reset via  [Diagnostics → Device status].

9.1.8 Zero adjustment aborted
Zero adjustment was aborted by the user.
Automatic reset after acknowledgement.
The previous zero point is maintained if zero adjustment has already been carried out successfully.

Initialization status

9.1.9 Initialization aborted

Initialization was aborted by the user.
If the device has been successfully initialized and no coldstart was triggered,  the control
operation is restarted.

9.1.10 Not initialized

The device has not been initialized, or a coldstart was carried out.
The device is automatically reset after initialization has been successfully completed.

EB 8380-1 EN 55

Error messages and diagnostics



9.2 Error messages

9.2.1 Communication fault

This message is displayed when the HART communication is interrupted.
Possible sources of error:
– Auxiliary power too low or power failure
– FSK modem not properly connected
– Communication (for example COM1) configured incorrectly [Options → Con-

figure communication]

– Attempt to set up communication via menu item [Set up communication →
Single unit] while the system is in bus mode

The device is reset after the error has been eliminated.

9.2.2 Control loop error

This message is displayed when the positioner fails to control the adjusted range of tolerance
for error messages within the preset delay time. The criteria are adjusted via [Device
data → Specialist → Extension → Configuration].
Possible sources of error:
– Oscillation caused by actuator being operated too fast (small travel volume).

Remedy: Reduce the supply air pressure as described in section 3.1.2 and install a sig-
nal pressure throttle (see chap. 2)

– Supply air failure/supply air insufficient
– Filter clogged
– Solenoid valves oiled-up
– Actuator diaphragm torn
– Actuator springs broken
– Considerable increase of friction at the control valve
– Control valve blocked
Reset via  [Diagnostics → Device status].

9.2.3 Zero point erroneous

The zero point monitoring signals any changes exceeding the value determined during the
initialization or zero adjustment by ±5 % .
Possible sources of error:
– Worn-out valve plug/seat
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– Impurities between valve plug/seat 
The device is reset after the zero adjustment has been carried out effectively.

9.2.4 Zero calibration erroneous, mechanical readjustment necessary

The value determined during electric zero calibration exceeds the permissible tolerance of
±5 %  by the internal absolute value for the detection of measured values.
The device is reset after electric zero calibration has been successfully completed and after
mechanical zero point adjustment.

9.2.5 Measuring mode erroneous

The internal A/D converter does not function properly within its specified time frame, or the
measured values are not within the physical measuring range limits. In case reset is not suc-
cessful after a warmstart, repair work is required.

9.2.6 Reference var. w out of range

The internal A/D conversion results in values which are not within the permissible measuring
range.
Possible sources of error:
– Reference variable exceeded (power supply) >22.5 mA
This message is automatically reset when the power supply decreases below 22.5 mA.

9.2.7 Controlled var. x out of range

The internal A/D conversion results in values which are not within the permissible measuring
range.
Possible sources of error:
– Improper mechanical attachment
– Incorrect transmission value entered
– For attachment according to NAMUR: incorrect pin position entered
– Overtravel larger than rated travel
This message is automatically reset after the error has been eliminated.

9.2.8 Parameter out of range

Message indicating that incorrect values have been entered.
After downloading data to the positioner, it responds with the message that the downloaded
value is not within the permissible range. The previous value is retained.
Acknowledge this message to reset.
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Characteristic fault
In case a characteristic fault (sections 9.2.9 to 9.2.11) occurs, the characteristic is automat-
ically switched from user-defined to linear after downloading data to the positioner.

9.2.9 Erroneous characteristic

This message is generated when errors are recognized during transmission of the charac-
teristic.
It is automatically reset after a correct characteristic has been transmitted. 

9.2.10 Erroneous characteristic monotony

This message is generated when you did not enter the input values in ascending order for a
user-defined characteristic.
It is automatically reset after a correct characteristic has been transmitted.

9.2.11 Erroneous characteristic inclination

This message is generated when you enter too high an inclination value (>16).
It is automatically reset after a correct characteristic has been transmitted.

9.2.12 Timeout

This message is generated when a specified time frame is exceeded during certain tests.
Acknowledge this message to reset.

9.2.13 Application data invalid

This message is generated in case an internal communication fault or a HART communica-
tion fault occurs.
It is reset after the error has been eliminated.

9.2.14 Control data memory erroneous

A memory block in the EEPROM area cannot be written.
Repair required.

9.2.15 Checksum error control data memory

This message is generated when the cyclic check determines that a memory block in the con-
trol parameter section has been modified without verification.
The user can reset this message by rewriting one memory block minimum after checking all
values. 
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9.2.16 Communication data memory erroneous

A memory block in the RAM/EEPROM area cannot be written.
Repair required.

9.2.17 Checksum error communication data memory

This message is generated when, during cyclic check, a memory block in the communication
parameter area has been modified without verification.
It is automatically reset when the communication parameters are reset to the default values. 

9.2.18 Checksum error device information

This message is generated when, during the cyclic check, a memory block in the device infor-
mation area has been modified without verification. 
The user can reset this message by rewriting one memory block minimum after checking all
values.

9.3 Error messages during initialization without abortion

Error message without abortion of the initialization procedure.
Error message with abortion of the initialization procedure.
After the error has been eliminated, initialization must be restarted.

9.3.1 Wrong selection of rated travel or transmission

The maximum determined travel which is read out as %-value of the rated travel/angle is
smaller than the selected rated travel/angle. This message is only generated in initialization
mode "related to nominal range".
Possible sources of error:
– Incorrect mechanical attachment
– Incorrect transmission entered
– For NAMUR attachment: wrong pin position entered
– Valve is blocked
Supply pressure too low. The supply pressure must be higher than the spring range and
stable. It should be minimum 0.4 bar above the upper spring range value (refer also to sec-
tion 3.1.2)
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9.3.2 Air leakage of pneumatic system

The actuator stalls for a few seconds when the duty cycle is being determined. This time is
used by initialization to check the pneumatic system for leaks. If the control valve moves
more than 9.3 % from this resting position within 7 seconds, initialization is aborted with this
error message.
Possible sources of error:
– Actuator not tight
– Signal pressure connection not tight
–

9.4  Error messages during initialization with abortion

9.4.1 Forced venting check:

Initialization cannot be started if the implemented option forced venting is activated

If the implemented option forced venting is activated, the initialization procedure is aborted.
For implemented option forced venting it is required that between 6 and 24 V DC be ap-
plied to terminal +81 and –82.

9.4.2 Determining the mechanical end stops

The initialization routine recognizes the spring action and zero during determination of the
mechanical end stops by completely venting and exhausting the actuator. In addition, the
routine checks whether the positioner can pass 100 % rated travel/angle.

9.4.2.1 Defective mechanics/pneumatic section when determining the mechanical end stops

The initialization routine recognizes a constant change or no change of the value measured
for travel/angle.
Possible sources of error:
– Supply pressure too low/not stable
– Air capacity too low
– Improper mechanical attachment
– Lever not properly hung
– For NAMUR attachment: lever not correctly secured to the shaft of the adapter housing 
– Connecting cable between logic and displacement sensor board disengaged
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9.4.2.2 Zero calibration error

The determined zero point does not lie within the acceptable tolerance limit of max. ±5 % by
the internal absolute value for the detection of measured values.
To eliminate this error, mechanical zero must be adjusted. The yellow pointer of the displace-
ment sensor must then be approximately in alignment with the marking on the cover plate.

9.4.3 Messages during determination of transit time

Transit time determination measures the time required by the valve to pass through the rated
travel/angle from 0 % to100 %.

9.4.3.1 Control loop error

If the system cannot travel through the entire rated travel/angle, the supply air pressure is
usually too low.

9.4.4 Messages during determination of minimum pulses

9.4.4.1 Proportional band restricted too much

Even the smallest permissible pulses still cause too large changes in travel. Initialization is
aborted.
Possible sources of error:
– Supply pressure too high
– Missing signal pressure throttle for actuators with small volumes
– Fault in the mechanics, particularly with attachment according to IEC 60534-6

(NAMUR)
– In case a booster valve has been mounted with large volume actuators, the bypass

should be opened further.
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Type 122A

eFisher Controls Company 1980

Fisher Controls Instruction Manual

Type 122A Three-Way
Switching Valve

May 1980 Form 2279
R

INTRODUCTION

Scope of Manual
This instruction manual includes installation, adjustment,
maintenance, and parts information for the Type 122A
three-way switching valve.

Description
The Type 122A valve (figure 1) is a three-way switching
valve used for on-off applications.

Refer to figure 2. In operation, the spring (key 3) holds the
disc (key 22) against the seat ring at connection B (key 37),
and flow is from connection A to C (diverging service).
Control pressure registers under the diaphragm (key 9)
through connection D. When the force of the control
pressure exceeds the force of the spring, the valve disk
begins to stroke away from the connection B seat ring
toward the connection C seat ring. After the valve has
stroked completely, connection C is shut off, and flow is
from connection A to connection B.

Figure 1. Type 122A Three-Way Switching Valve

w3141-1

Specifications

Specifications for the Type 122A valve are shown in table 1.
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Table 1. Specifications

MAXIMUM INLET 150 psig (10.3 bar)
PRESSURE

SPRING RANGES See table 2

MAXIMUM CONTROL 150 psig (10.3 bar)
PRESSURE TO
DIAPHRAGM

MATERIAL -20 to +150°F (-29 to +66°C)
TEMPERATURE
CAPABILITIES

CONTROL 1/4-in. NPT female
CONNECTION

APPROXIMATE 5 lb (2.3 kg)
WEIGHT

Table 2. Spring Selection

SPRING
RANGE

DIAPHRAGM
PRESSURE
CHANGE

REQUIRED
FOR FULL
STROKE

SPRING
PART

NUMBER

SPRING
COLOR
CODE

Psig Bar Psi Bar

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

INSTALLATION

WARNING

To avoid personal injury or equipment damage
caused by bursting of pressure-retaining parts
or explosion of accumulated gas, do not exceed
the pressure or temperature limits in table 1,
and do not use the Type 122A valve for installa-
tions where water hammer can be experienced.

1. The switching valve may be installed in any position.
Position the vent (key 29, figure 2) so that the vent opening
is facing downward. Protect the vent opening against the
entrance of moisture or any other material that could plug
the vent.

2. Apply pipe compound to male pipeline threads. Con-
nect piping to the body connections.

3. Connect the control pressure line to the 1/4-inch NPT
connection in the lower diaphragm case.

ADJUSTMENT

Refer to the nameplate (key 25, figure 2) for the spring
range. To change the spring setting, loosen the locknut (key
30, figure 2), and rotate the adjusting screw (key 7, figure
2). Rotating the adjusting screw clockwise into the spring
case (key 1, figure 2) increases the control pressure at
which the valve switches. Rotating the adjusting screw
counterclockwise decreases the switching pressure.

MAINTENANCE

Parts are subject to normal wear and must be inspected and
replaced periodically. The frequency of parts inspection and
replacement depends upon the severity of service condi-
tions.

Instructions are given below for complete disassembly and
assembly. Disassemble the valve only as far as needed.
Then, begin the ‘‘Assembly’’ procedure at the appropriate
step.

Key numbers used in these procedures are shown in figure
2.

WARNING

To avoid personal injury and equipment
damage caused by sudden release of process
pressure or uncontrolled process fluid, isolate
the valve from all pressure, and release all
pressure from the valve body and diaphragm
casing before attempting maintenance.
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Disassembly
1. Loosen the locknut (key 30). Rotate the adjusting screw

(key 7) counterclockwise until all compression has been re-
lieved from the spring (key 3).

2. Disconnect piping from the bottom connector (key 36).
Unscrew and remove the bottom connector.

3. To remove the lower seat ring (key 37), insert a hexago-
nal bar into the seat ring hole, and use the bar to unscrew
the seat ring. The hexagonal hole in the seat ring is 7/16
inch (11 mm) across the flats.

4. Unscrew and remove the spring case cap screws and
nuts (keys 26 and 4). Remove the spring case, upper spring
seat, and spring (keys 1, 31, and 3).

5. Unscrew the hex nuts (key 4) from the stem (key 5). Re-
move the spring guide, diaphragm head, diaphragm, O-
ring, back-up ring, and washer (keys 6, 8, 9, 12, 13 and 10).

6. Unscrew the remaining hex nuts from the stem, and pull
the disk holder assembly (key 22) and attached stem out
through the bottom opening.

7. Remove the disc holder from the stem.

8. Disconnect the control line from the diaphragm case
(key 2). Unscrew the union nut (key 19), and remove the di-
aphragm case, snap ring (key 20), and body gasket (key 21)
from the body (key 23).

9. Unscrew the self-tapping screws (key 16) from each
end of the diaphragm case. Remove the washers and guide
bushings (keys 14 and 15).

10. Remove the O-ring and back-up rings (keys 12 and 13)
from the diaphragm end of the diaphragm case, and remove
the felt washers, flat washer, O-ring, and back-up rings
(keys 18, 17, 12 and 13) from the valve end of the dia-
phragm casing.

11. Use a thin-wall socket wrench to remove the upper
seat ring (key 24).

Assembly
1. Screw the upper seat ring (key 24) into the body (key

23).

2. Install the back-up rings and O-rings (key 13 and 12)
into each end of the diaphragm case (key 2).

3. Install the washer (key 17) and three felt washers (key
18) into the valve end of the diaphragm case. Replace the
guide bushings (key 15) in each end of the diaphragm cas-
ing. Carefully insert the stem (key 5) through the diaphragm
casing to be sure the parts are aligned. Attach the washers
(key 14) with self-tapping screws (key 16). Remove the
stem.

4. Replace the body gasket and snap ring (keys 21 and
20). Secure the diaphragm case to the body with the union
nut (key 19).

5. Coat the threads on the valve end of the stem with Loc-
tite* 271 or equivalent sealant. Attach the disk holder as-
sembly (key 22) to the stem. Carefully install the stem
through the opening of the body.

6. Screw two hex lock nuts onto the stem. Install the back-
up ring, washer, O-ring, diaphragm, diaphragm head, and
spring guide (keys 13, 10, 12, 9, 8, and 6). Secure with two
hex lock nuts (key 4).

7. Set the spring and spring seat (keys 3 and 31) onto the
spring guide. Attach the spring case with cap screws and
nuts (keys 26 and 4). Evenly tighten the cap screws in a
criss-cross pattern.

8. Screw the lower seat ring (key 37) into the bottom con-
nector (key 36). Install the bottom connector into the body.

9. Re-connect piping to the bottom connector and to the
control connection in the diaphragm casing.

10. Adjust the spring by following the ‘‘Adjustment’’
instructions.

PARTS ORDERING

When corresponding with the sales representative about
this valve, mention the serial number and all other data
stamped on the nameplate. When ordering replacement
parts, also state the complete 11-character part number of
each part required as found in the following parts list.

*Trademark of Loctite Corp.
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Figure 2. Type 122A Three-Way Switching Valve

20A9801-A
A2605

PARTS LIST

Key Description Part Number

1 Spring Case,
aluminum 2P9015 08012

2 Lower Diaphragm Case,
cast iron 2L9184 19012

3 Spring See table 2

Key Description Part Number

4 Hex Nut, pl steel
(12 req’d) 1A3915 X0022

5 Stem, 316 SST 1R1774 35162
6 Spring Guide,

pl steel 1D6666 25072
7 Adjusting Screw,

pl steel 1D9954 48702
8 Diaphragm Plate,

pl steel 1D6664 28982

Key Description Part Number

9* Diaphragm,
neoprene 1D6663 02102

10 Washer, pl steel 1D7162 28982
12* O-Ring, nitrile

(3 req’d) 1E4727 06992
13* Back-up Ring, leather

(5 req’d) 1K7868 06992

14 Retaining Washer, SST
(2 req’d) 1K7869 35022

15 Guide Bushing, iron
(2 req’d) 1K7870 21052

16 Self-Tapping Screw, pl steel
(4 req’d) 1J3369 28982

17 Washer, SST 1K7871 35022

18* Washer, neoprene/felt
(3 req’d) 1K7872 06992

19 Union Nut,
malleable iron 1E4711 19062

20 Snap Ring, pl steel 1A8326 48722
21 Body Gasket,

asbestos 1A8325 04032

22* Disk Holder/Ass’y
Aluminum/Nitrile 1R1772 000A2
SST/Nitrile 1R1772 X00A2

23 Body, cast iron
3/4“ NPT 1D3124 19012
1” NPT 1D3125 19012

24* Upper Valve Seat
Aluminum 1B8103 09012
SST 1B8103 X0012

25 Nameplate,
aluminum 1E2401 11992

26 Cap Screw, pl steel
(8 req’d) 1B7209 24052

28 Drive Screw, pl steel
(4 req’d) 1E5017 28982

29 Vent Ass’y EMY602X1-A12
30 Locknut, Zn pl steel 1D6677 28982

31 Upper Spring Seat,
pl steel 1D6671 25072

36 Bottom Flange,
pl steel 1R1775 24092

37* Lower Valve Seat
Aluminum 1R1773 09012
SST 1R1773 X00A2

*Recommended spare parts

Fisher Controls
For information write
P.O. Box 190, Marshalltown, Iowa 50158, U.S.A.
or Brenchley House, Maidstone, Kent ME 14 1UQ, England

While this information is presented in good faith and believed to be accurate, Fisher Controls does
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,

merchantability, fitness or any other matter with respect to the products, nor as a recommendation
to use any product or process in conflict with any patent. Fisher Controls reserves the right, without
notice, to alter or improve the designs or specifications of the products described herein.

R



B74G
Installation & Maintenance 

InstructionsFilter/Regulator
B74G - ��� - ��� - ���

Thread Form
A....PTF
B....ISO Rc taper
G....ISO G parallel

INSTALLATION
1. Shut off air pressure. Install filter/regulator in air line -

� vertically (bowl down),
� with air flow in direction of arrow on body,
� upstream of lubricators and cycling valves,
� as close as possible to the device being serviced.

2. Connect piping to proper ports using pipe thread sealant
on male threads only. Do not allow sealant to enter
interior of unit.

3. Push bowl, or bowl with guard, into body and turn fully
clockwise before pressurizing.

4. Flexible tube with 3mm (0.125") minimum I.D. can be
connected to the automatic drain. Avoid restrictions in
the tube.

5. Install a pressure gauge or plug the gauge ports. Gauge
ports can also be used as additional outlets for regulated
air.

ADJUSTMENT
1. Before applying inlet pressure to filter/regulator, turn

adjustment (1 or 7) counterclockwise to remove all force
on regulating spring.

2. Apply inlet pressure, then turn adjustment (1 or 7)
clockwise to increase and counterclockwise to decrease
pressure setting.

3. Always approach the desired pressure from a lower
pressure. When reducing from a higher to a lower
setting, first reduce to some pressure less than that
desired, then bring up to the desired pressure.

NOTE
With non-relieving filter/regulators, make pressure
reductions with some air flow in the system. If
made under no flow (dead-end) conditions, the
filter/regulator will trap the over-pressure in the
downstream line. 

4. KNOB ADJUSTMENT. Push knob down to lock pressure
setting. Pull knob up to release. Install tamper resistant
cover (see Replacement Items) to make setting tamper
resistant.

5. T-BAR ADJUSTMENT. Tighten lock nut (8) to lock
pressure setting.

SERVICING
1. Open manual drain to expel accumulated liquids. Keep

liquids below baffle (51).
2. Clean or replace filter element when dirty.

DISASSEMBLY
1. Filter/regulator can be disassembled without removal

from air line.
2. Shut off inlet pressure. Reduce pressure in inlet and

outlet lines to zero. 
3. Turn adjustment (1 or 7) fully counterclockwise.
4. Remove bowl - push into body and turn

counterclockwise.
5. Disassemble in general accordance with the item

numbers on exploded view. Do not remove the drains
unless replacement is necessary. Remove and replace
only if they malfunction.

CLEANING
1. Clean plastic bowl (25, 42) with warm water only. Clean

other parts with warm water and soap.
2. Rinse and dry parts. Blow out internal passages in body

(16) with clean, dry compressed air. Blow air through
filter element (52) from inside to outside to remove
surface contaminants. 

3. Inspect parts. Replace those found to be damaged.
Replace plastic bowl with a metal bowl if plastic bowl
shows signs of cracking or cloudiness.

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 µm, 25 µm, 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 bar 

(90 psig) set pressure and 1 bar (15 psig) droop from 
set: 100 dm3/s (212 scfm)

Nominal bowl size: 0,2 litre (7 fluid ounce)
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

Gauge ports: 
1⁄4 PTF with PTF main ports
Rc1/4 with ISO Rc main ports
Rc1/8 with ISO G main ports

Materials:
Body: Aluminum
Bonnet: Aluminum
Valve: Brass
Bowl:

Transparent with guard: Polycarbonate, steel guard
Metal: Aluminum
Metal bowl liquid level indicator lens: Transparent 

nylon 
Element: Sintered polypropylene
Elastomers: Neoprene and nitrile

REPLACEMENT ITEMS
Service Kit (includes items circled on exploded view):

Relieving.............................................................4383-700
Nonrelieving .......................................................4383-701

Liquid level lens kit (34, 36, 37, 38) ......................4380-050
Filter element, 5µm, red speckles (52).....................4338-04
Filter element, 25µm, blue speckles (52) .................4338-07
Filter element, 40µm, no speckles (52)....................4338-05
Manual drain (18, 19, 20) (28, 29, 30) ......................619-50
Automatic drain (21, 22, 23) (31, 32, 33)

1/8 NPT outlet ......................................................3000-10
G 1/8 outlet ..........................................................3000-97

Tamper resistant cover (knob adjustment only).......4355-51

PANEL MOUNTING DIMENSIONS
Panel mounting hole diameter: 52 mm (2.06")
Panel thickness: 2 to 6 mm (0.06" to 0.25")

© Norgren 1998

Port
3 ....3/8"
4 ....1/2"
6 ....3/4"

* 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.

Spring (Outlet Pressure Range) *
F ....0,3 to 4 bar (5 to 60 psig)
M...0,3 to 10 bar (5 to 150 psig)
S....0,7 to 17 bar (10 to 250 psig)

Gauge
G....With
N....Without

Diaphragm
N....Non-relieving
R....Relieving

Adjustment
K....Knob
T ....T-bar

Drain
A....Automatic
Q....Manual, 1/4 turn

Bowl
D....Metal with liquid level indicator
P....Transparent with guard

Element
1 ....5 µm
2 ....25 µm
3....40 µm
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ASSEMBLY
1. Lubricate the following items with o-ring grease.

4 (Thrust washer) - outer circumference and both sides.
5, 7 (Adjusting screw) - threads and tip.
18, 28 (Manual drain body) - the portion of the body 

that contacts the bowl, and the hole that 
accommodates the stem of drain valve (19, 29).

56 (Valve) - stem.
26, 38, 43, 49, 54, 57 (O-rings)

2. Assemble the unit as shown on the exploded view. Push
bowl, or bowl with guard, into body and turn fully
clockwise.

3. Torque Table
Item Torque in Nm (Inch-Pounds)
2, 10 (Screw) 2,3 to 3,9 (20 to 35)
22, 32 (Nut) 2,3 to 2,8 (20 to 25)
34, 45 (Screw) 1,7 to 2,3 (15 to 20)
53 (Center-post) 2,0 to 2,7 (18 to 24)
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B74G
Installation & Maintenance 

Instructions

CAUTION
Water vapor will pass through these units and could
condense into liquid form downstream as air temperature
drops. Install an air dryer if water condensation could have
a detrimental effect on the application.

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.

Polycarbonate plastic bowls can be damaged and
possibly burst if exposed to such substances as certain
solvents, strong alkalies, compressor oils containing ester-
based additives or synthetic oils. Fumes of these
substances in contact with the polycarbonate bowl,
externally or internally, can also result in damage. Clean
with warm water only.

Use metal bowl in applications where a plastic bowl
might be exposed to substances that are incompatible with
polycarbonate.

If outlet pressure in excess of the filter/regulator
pressure setting could cause downstream equipment to
rupture or malfunction, install a pressure relief device
downstream of the filter/regulator. The relief pressure and
flow capacity of the relief device must satisfy system
requirements.

The accuracy of the indication of pressure gauges can
change, both during shipment (despite care in packaging)
and during the service life. If a pressure gauge is to be
used with these products and if inaccurate indications may
be hazardous to personnel or property, the gauge should be
calibrated before initial installation and at regular intervals
during use. 

Before using these products with fluids other than air,
for non industrial applications, or for life-support systems
consult Norgren.
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