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2 EB 8015-1 EN

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.

4 EB 8015-1 EN

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).

EB 8015-1 EN 5

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.

EB 8015-1 EN 7
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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.

EB 8015-1 EN 9
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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).

10 EB 8015-1 EN
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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).

12 EB 8015-1 EN
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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

Maintenance – Replacing parts

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".

16 EB 8015-1 EN

Material identifying marks



7 Description of nameplates

EB 8015-1 EN 17

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.

18 EB 8015-1 EN
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SAMSON AG ⋅ MESS- UND REGELTECHNIK
Weismüllerstraße 3 ⋅ 60314 Frankfurt am Main ⋅ Germany
Phone +49 69 4009-0 ⋅ Fax +49 69 4009-1507
Internet: http://www.samson.de EB 8015-1 EN S/
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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
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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)

14

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).

8 EB 8311 EN

Reversing the operating direction (fail-safe action)



Fig. 5 ⋅ Type 3277 Actuator with additional handwheel
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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
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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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Reversing the operating direction (fail-safe action)



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
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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
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13
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Replacing the diaphragm and actuator stem seal
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Fig. 1 - AT-quarter-turn actuator

1. Fail safe position

Fail safe to close:
Spring to close (only SRP), (clockwise)

Fig. 2 - Spring to close

The standard model of the AT-actuators will be mounted in
direction of the media flow from the valve.

Operating, assembly and maintenance instructions
for AT � Quarter-Turn Actuator Type SRP and DAP

Series 31a

Way of turning: By pressure an port �2� the drive shaft turns
from start position �close� into the end position �open�
anticlockwise. In case of pressure fall on port �2� the drive
shaft turns clockwise into the start position �close� (only
SRP). The delivery will be in start position.

Important: By mounting diagonal to the flow from
the valve, pay attention for the correct position of
the indicator (Must be turned about 90°, see
manual)!

Fail safe to open:
Spring to open (only SRP), (anticlockwise)

Fig. 3 - Spring to open

If the drive shaft has to turn during the opening of the valve
clockwise, the pistons have to be mounted as shown in
figure 3.

Way of turning: The drive shaft turns from start position
�open� info the end Position �close� clockwise. The delivery
will be in start position.

Change of operation / fail position:

Detailed instructions in chapter 5.



Pfeiffer AT-Actuator
Series 31a

Page 2

Pos. Pcs. Material
1 1 Octi-cam (Stop arrangement) 1.4021 / GS400-15
2 2 Stop cap screw B8 Cl.2
3 2 Nut A2
4 2 Washer A2-70
5* 2 Bearing ( Piston back) PPA
6* 1 Bearing (Pinion top) PA 46
7* 1 Bearing (Pinion bottom) PA 46
8* 2 Thrust bearing PPA
9* 2 Plug NBR
10 1 Thrust washer 1.4301
11* 2 O-Ring (Stop cap screw seal) NBR
12 2 Piston guide PPA+45%GF
13 8 / 12 / 16 Cap srew A2-70
14* 2 O-Ring ( End cap) NBR
15* 2 Bearing ( Piston Head) PPA
16* 2 O-Ring ( Piston) NBR
17 4 - 12 Spring cartridge SiCr Spring alloy steel

18 1 Spring clip C 75
19 1 Position indicator PP+30%GF
20* 1 O-ring (Pinion top) NBR
21* 1 O-ring (Pinion bottom) NBR
22 1 Right end cap GD-AlSi8.5Cu3.5Fe
23 1 Left end cap GD-AlSi8.5Cu3.5Fe
24 1 Cap screw ( Indicator) A2-70
25 2 Pistons GD-AlSi8.5Cu3.5Fe
26 1 Identification Label Polyester Aluminium
27 2 Label (End cap) Polyester Aluminium
28 1 Spigot Alloy 6082
29 1 Body Alloy 6083
30 1 Drive shaft A 105

Fig. 4 - Cross-sectional drawing

Table 1 - Parts list

* = Spare part

2. Working Conditions and technival data

General:
This instruction manual contains important Information
regarding the Installation, operation, maintenance and
storage for AT rack and pinion pneumatic actuators. Please
read these instructions carefully and save them for future
reference. lt Is important that only properly trained personnei
disassemble / assemble the actuator.

The equipment may only be assembled and
started-up by qualified personnel who are familiar
with the assembly, start-up and operation of this
product. Qualified personnel in the sense of

these installation and operation instructions are persons
who, as a result of their technical training, knowledge and
experience plus their knowledge of the relevant standards,
are able to assess their designated tasks and to recognize
potential dangers.
Dangers which can occur at the control valve from the flow
medium, the pressure drop and from moving parts, are to
be avoided through appropriate measures. Additionally, it
has to be ensured that the control valve is only employed
where the operating pressures and temperatures do not
exceed the design criteria upon which the order was
placed. Appropriate transportation and proper storage of
the equipment are a prerequisite.
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Safety Notice:

� It is important that the actuator should only be used within
pressure limits Indicated in our technical specifications.

� Operating the actuator over pressure limits will damage
internal parts as well as cause damage to the housing.

� Operating the actuator over temperature limits will
damage internal and external components (disassembly
of spring return actuator may become dangerous).

� Operating the actuator in corrosive environments with
incorrect protection may damage the internal and external
parts.

� Do not disassemble individual spring cartridges.
Disassembly may result In personal injury. For further
Information contact Pfeiffer.

� Isolate all air lines and make sure that actuator air
connection is vented before Installation or servicing of the
actuator.

� Do not remove end caps or disassemble the actuator
while the actuator is pressurised.

� Before Installing onto a valve make sure that the rotation
of the valve and the actuator are the same and that the
position indicator orientation is also correct.

� If the actuator is incorporated in a system or used within
safety devices or circuits, the customer shall ensure that
the national and local safety laws and regulations are
observed.

Operating media:

Dry or lubricated air or inert / non-corrosive gases provided
they are compatible with internal actuator parts and lubricant.
The operating media must have a dew point equal to �20°C
(-4°F) or at least 10°C below the ambient temperature. The
maximum particle size must not exceed 30 µm.

� Supply pressure:

The maximum supply pressure is 8 bar (116 PSI).
Generally for Double Acting and Spring Return actuator the
supply pressure is: from 2,5 bar (36 PSI) minimum to 8 bar
(116 PSI) maximum.

� Operating Temperature:

Standard product: from -20°C (-4°F) to 80°C  (+176°F).
Low temperature LT actuator with silicon O-rings from -40°C
(-40°F) to 80°C (+176°F).
High temperature HT actuator with FPM O-rings from �15°C
(+5°F) to +150°C (+300°F)

Caution:  For low and high temperature service, special
grease is required. Please contact Pfeiffer for each
application. High and low temperature will vary the output
torque of the actuator.

Operating Time:

See Technical Data Sheet.

Caution: The operating speeds depend an several factors
such as: supply pressure / supply capacity (i.e. pipe diameter
/ flow capacity or pneumatic accessory), valve type. valve
torque and characteristics, what safety factor is to be applied,
frequency of operation and temperature.

Stroke:

The stroke for Pfeiffer actuators are as follows (See technical
data):
Standard construction: 90° rotation with stroke

adjustment at 0° and
90° + or - 4°

Type 120° stroke: 120° rotation with stroke
adjustment at 0° and
120° + or � 4°

Type 180° stroke: 180° rotation with stroke
adjustment at 0° and
180° + or � 4°

Lubrication:

The actuators are factory lubricated for the life of the actuator
in normal working conditions. The standard lubricant is
suitable for use from �20°C (-4°F) to +80°C (+176°F). For low
(LT) and high (HI) temperature service, where special grease
is required please contact Pfeiffer.
Recommended Pfeiffer actuator lubricants for standard
working conditions:
- Kluber Unigear LAO2
- Esso (Exxon) Beacon EP2
- Fino Marson EP 12
- Shell Alvania EP2
- Mobilux EP2

Construction:

Rock and pinion actuator design suitable for both indoor or
outdoor installations.

Protection and Corrosion resistance:

Ensure actuators are supplied with corrosion protections for
normal environments. For severe duties select the protection
required for corrosion protection. See technical data sheet
before installing actuators.
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Pfeiffer AT-Actuator
Series 31a

Actuator designation and Marking:

The actuator type, size, operating pressure, output
torque, direction of rotation, orientation of failure
mode, operating temperature and drive type are
determined by actuator designation. Pfeiffer
actuators are supplied with a label showing all of
this Information: type, model (Including protection
and if applicable the LT or HT for operating
temperature), stroke, maximum permissible supply
pressure, direction of rotation, output torque,
ancillary attachment, pressure connection, valve
actuator attachment and serial number.

Operating Funktion and Direction of Rotation:

The actuator is a pneumatic operator for remote
actuation of valves. The operation (90°, 120° or
180° rotation) may be connected by different
methods:

� Direct mounting of solenoid valves (5/2 for
double acting, 3/2 for spring return) to pressure
connections �2� and �4�.

� Screwed connection (to pressure connections
�2� and �4�) with air lines from separate control
cabinet.

� The standard rotation is clockwise to close,
counter-clockwise rotation is obtained when
part �2� is pressurised.

� For actuator marked LF the rotation is counter-
clockwise to close, clockwise rotation is
obtained when port �2� is pressurised.

3 Actuator Installation Instructions

The AT actuator is a pneumatic device for the
remote operation of industrial valves. The AT-
actuator will operate through 90°, the option is
available for 120° or 180° of rotation permitting the
opening and closing of many types of 1/4 turn
valves.

All the necessary technical Information to install
the actuator correctly and safely onto a valve i.e.
Dimensions, Output torque, Air volume, Stroke
Adjustment, Operating time, Operating
temperature, Direction of rotation and Weight is
stated clearly an the Actuator label, In the
catalogue and technical data sheets, Please read
this technical Information carefully before
proceeding with the actuator Installation.

Double Acting Operation function
(standard rotation) Top View:

Fig. 5      Fig. 6

Air supplied to port �2� (Fig. 5) forces the pistons apart and toward end
positions, with exhaust air exiting at port �4�, a counter-clockwise is
obtained.

Air supplied to port �4� (Fig. 6) forces the pistons together with exhaust
air exiting at port �2�, a clockwise rotation is obtained.

Single Acting operation function
(standard rotation)Top View:

Fig. 7      Fig. 8

Air supplied to port �2� (Fig. 7) forces the pistons apart and toward end
positions. compressing the springs with exhaust air existing at port �4�,a
counter clockwise rotation is obtained.

On loss of air pressure (air or electric failure) at port �2� (Fig. 8)  allow
the springs to force the pistons to the centre position with exhaust air
exiting at port �2� clockwise rotation is obtained.

Important safety Notice:

� The actuator must not be pressurized at any time during Installation
as injury may result.

� The utmost cleanliness is required during air supply connection to
the actuator i.e. the connecting pipe thread, fittings and seals must
be clean and dirt-free.

� When fitting accessories onto the actuator assemble them in such a
way that the top of the drive shaft is easily accessible should manual
Operation of the actuator be required.

� Before fitting onto the valve make sure that the actuator / valve are
correctly orientated, depending upon which direction of rotation is

required.
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Screw M5 M6 M8 M10 M12 M14 M16 M20 M24
Tightening

torque table
in Nm

5
up to

6

10
up to

11

23
up to

25

48
up to

52

82
up to

86

132
up to

138

200
up to

210

390
up to

410

675
up to

705

Controls and connections:

Fig. 9 - Connections

Assembly of accessories:

Fig. 10 - Assembly of accessories

� Solenoid valve mounting:
Before mounting a Solenoid valve ensure that the actuator
is in its normal position (closed Position) pistons together:
For Standard assembly and rotation (Clockwise to close):
the groove an the Indicator ( 2 ) must be diagonal to the
longitudinal axis of the actuator in the closed position.
Fit the solenoid valve ( 4 ) onto the actuator ( 3 ) using the
screws provided (max. tightening torque see the table
below).

� Switchbox mounting:
Fit the switchbox and bracket ( 1 ) torque see the onto the
actuator ( 3 ), using four screws provided (max. tightening
see the table below).

Table 2 - Tightening torque table:

Assembly of Valve:

Fig 11 - Assembly of Valve

Before proceeding with the assembly of a valve onto an
actuator be sure that the actuator operates in the desired
direction of rotation and both actuator / valve are correctly
orientated.

Important: When using a spring return actuator
for a fall safe operation, ensure that when air or
electricity failure occurs the direction of rotation is
correct for your application.

Fit the valve ( 5 ) onto the actuator ( 3 ). Ensure that the
actuator is in normal position (closed Position).

There are two types of valve assembly onto the actuator:

� Direct-mount:
Fit the square of the valve ( 5 ) directly into the square of
the actuator ( 3 ) and bolt together through the valve ISO
pad (max. tightening torque see table 2).

� Bracket-mount:
Mounting with a bracket ( 6 ) and coupling ( 7 ), the
bracket is bolted to the actuator / valve to bin them
together and the coupling is used to connect the actuator
output drive to the valve stem (max. tightening torque see
table 2).
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Actuator
Ex 1

in mm
Ex 2

in mm
d

in mm

DAP / SRP 15 10 8 14

DAP / SRP 30 10 10 16

DAP / SRP 60 13 10 22

DAP / SRP 100 13 10 25

DAP / SRP 150 17 13 26

DAP / SRP 220 19 13 36

DAP / SRP 300 19 17 38

DAP / SRP 450 22 17 45

DAP / SRP 600 22 19 48

DAP / SRP 900 24 19 52

DAP / SRP 1200 30 22 58

DAP / SRP 2000 30 24 68

DAP / SRP 3000 36 22 80

DAP / SRP 5000

Pfeiffer AT-Actuator
Series 31a

Mounting alternatives:

� Valve mounting with Actuator Type Standard
(Clockwise to close)

Fig. 12 - Clockwise to close

� Valve mounting with Actuator Type LF
(Clockwise to open)

Fig. 13 - Clockwise to open

4. Maintenance Instruction

With the Information given below, Pfeiffer provides the end
user with all the required Information necessary for
maintenance. Under normal operating conditions the actuator
requires only periodic observation to ensure proper
adjustment.
Rebuilding of the AT-actuators is allowed only to the
personnel of Pfeiffer or to personnel which are properly
instructed. By contravention the guarantees expires! Spare
kits for maintenance are available to replace all seals and
bearings (Soft components listed in table) that may be
necessary between 500.000 and 1.000.000 cycles depending
on operating and / or environmental conditions.

Fig. 14 - Dimensions

Table 3 - Dimensions
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Fig. 15

Fig. 16

Fig. 17

Fig. 18

Disassembly:

When disassembly of actuator is required for maintenance, firstly
remove the actuator from the valve.

Before performing any disassembly operations it is
important to verify that the actuator is not pressurised.
Always use caution and double check that the ports �2� and
�4� are vented and are free from any accessory and / or
device. When the actuator is a spring return unit, make sure
that the actuator is in the failed position before
disassembling.

Removal of position indicator ( 19 ):
( Figure 15 )
� Remove cap screw ( 24 ) if fitted
� Lift position indicator ( 19 ) off shaft, it may be necessary to pry

gently with a screwdriver.

Removal of stop cap screws ( 2 ):
( Figure 16 )
� Remove both stop cap screws ( 2 ) together with. nut ( 4 ) and

washer ( 3 )
� Remove stop screw O-rings ( 11 ) and discard if replacing all soft

parts.

End Caps disassembly ( 22 and 23 ):
( Figure 17 )
For model DAP/SRP 900 to DAP/SRP 3000 the 2 end caps ( 22 ) are
symmetric.
� Remove cap screw ( 13 ) in the sequence shown in the figure 17.

Caution: when disassembling a spring return actuator, the
end cap ( 22 and 23 ) should be loose after unscrewing
end cap bolts ( 13 ) 4-5turns. If there is still force an the
end cap after 4-5 turns of the end cap bolts, this may

indicate a damaged spring cartridge and any further disassembly
should be discontinued. Further disassembly of the end caps may
result in injury. Return actuator to Pfeiffer for further maintenance.

� For spring return actuators, always remove spring cartridge ( 17 ).
� Remove end cap O-rings ( 14 ) and discard if replacing all soft

components.

Pistons disassembly ( 25 ):
( Figure 18 )
� Holding the body ( 29 ) in a vice or similar device, rotate the drive

shaft ( 30 ) until the pistons ( 25 ) are released.

Caution: Air pressure should not be used to remove the
pistons from the body.

� Remove piston O-rings ( 16 ) using a small screwdriver; remove the
piston back ( 5 ) and piston head ( 15 ) bearings. Discard bearings
when replacing all soft components.
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Fig. 19

Fig. 20

Fig. 21a

Fig. 21b

Pfeiffer AT-Actuator
Series 31a

Pinion shaft disassembling ( 30 ):
( Figure 19 )

� Remove spring clip ( 18 ) carefully, using nap-ring pliers,
remove external thrust bearing ( 8 ) and
thrust washer ( 10 ).

� Apply downward force to top of drive shaft ( 30 ) until it is
partially out of the bottom of the body when it is possible
to remove the octi-cam ( 1 ) and internal thrust bearing
( 8 ), then push the pinion ( 30 ) completely out of the
bottom of the body. If pinion does not remove freely gently
tap the top of the shaft with a plastic mallet.

� Remove top and bottom pinion bearings ( 6 and 7 ) and
top and bottom pinion O-rings ( 21 and 22 ).

� Discard bearings ( 6 and 7 ), internal and external thrust
washer ( 8 ) and O-rings ( 21 and 22 ) if replacing all soft
components.

When all component are disassembled, those not
being replaced should be properly cleaned and
inspected for wear prior to being greased and re-
assembled.

Assembly:

Prior to assembly, ensure all components are perfectly clean
and free from damage. Please see point 3 for recommended
lubricants.

Drive shaft assembly ( 30 ):
( Figures 20, 21a and 21b )

� Install top and bottom pinion bearings ( 6 and 7 ) and top
and bottom pinion O-rings ( 21 and 22 ) onto the shaft.

� Grease the outside surface of the drive shaft on top and
bottom as shown in figure 20.

� Insert partially the drive shaft ( 30 ) in the body ( 29 ).

� install octi - cam ( 1 ) in the correct position as shown in
figure 21 related to the bottom and top of the drive shaft
and the rotation of the actuator when energised and install
internal thrust bearing ( 8 ). Insert completely the drive
shaft in the body.

� Fit external thrust bearing ( 8 ), thrust washer ( 10 ) and
then external circlip ( 18 ) using snap ring pliers.
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Fig. 22

Fig. 23

Fig. 24a

Fig. 24b Fig. 25

Pistons assembly ( 25 ):
( Figures 22, 23, 24a, 24b and 25 )

� Install piston O-rings ( 16 ), the Piston skirt ( 5 )
and piston head ( 15 ) bearings.

� Grease the internal surface of the body ( 29 )
and the piston ( 25 ) rack teeth.

� Hold the body ( 29 ) in a horizontal position by
inserting the top of the shaft into a vice or the
bottom of the shaft connection into a male
drive fitted in a vice as shown in figure 22.

� Ensure that the octi-cam ( 1 ) is in the right
position as shown in figure 23.

� For standard rotation assembly (clockwise to
close) rotate the body ( 29 ) about 40° -  45°
counter-clockwise from bottom view or
clockwise  from top view depending an which
way the shaft has been linked as shown in
figure 24a and 24b.

� Press the two pistons ( 25 ) simultaneously
inside the body ( 29 ) until the pistons are
engaged and rotate the body clockwise from
bottom view or counter clockwise from top view
until the stroke is completed.

� Ensure that when the pistons are inserted that
they both mesh at the same time.
Check fullyclosed and open positions as
shown in figure 25.



Fig. 26

Fig. 27

Fig. 28

Page 10

End cap (  22 right and 23 left)
and spring cartridge ( 17 ) assembly:
( Figures 26, 27 and 28 )

For model DAP / SRP 2000 to DAP / SRP 3000 the 2 end
caps ( 22 ) are symmetric

� Lubricate the body.

� For spring return actuator insert the proper quantity of
spring cartridge according to the pattern shown in figure
26 (referring to the total number of springs). Insert spring
cartridge ( 17 ) as shown in figure 27.

� Fit end cap O-ring seal ( 14 ) into the groove in the end
cap, an both end caps.

� Fit end caps onto the body ( 29 ), verifying that the O-ring
remains in the groove.

� Insert all the cap screws ( 13 ) and tighten each only
partially. Complete tightening by following the sequence
indicated in figure 28.

Pfeiffer AT-Actuator
Series 31a
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Fig. 30
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Assembly of stop cap screws ( 2 ) and stroke adjustment:
( Figure 29 )

� Insert on both the stop cap screw ( 2 ), the nut ( 4 ), the
washer ( 3 ), and the O-ring ( 11 ) in.

� Fit the stop cap screw ( 2 ) in the body.

Stroke adjustment for standard rotation actuator (Clockwise to
close):

� 0° (Close) position stroke adjustment with actuator in
close position, screw or unscrew the right (from top view)
stop cap screw ( 2 ) until the desired stop position is
achieved. Then tighten the stop adjustment nut ( 4 ) to
lock it in place.

� 90° (open) position stroke adjustment with actuator in
open position, screw or unscrew the left (from top view)
stop cap screw ( 2 ) until the desired stop position is
achieved, then tighten the stop adjustment nut ( 4 ) and
lock it in place.

Assembly of position indicator ( 19 and 24 ):
( Figure 30 )

� Fit position indicator ( 19 ) an the shaft verifying that it
indicates the correct actuator position.

� Then fit cap screw ( 24 ) where fitted.

5. Change of operation / fail position

Detailed information for assembling and disassembling see
previous chapter.

� Actuator to be switched in fail position with expanded
springs.

� Remove bolt ( 24 ) ( Fig. 15 ).

� Remove position indicator ( 19 ) from stem.

� Remove both position bolts ( 2 ) with spacer ( 4 )
and nut ( 3 ).

� Remove seal rings ( 11 ).

� Remove bolts ( 13 ) from end caps.

� Remove end caps ( 22 and 23 ) from basic body.

� Remove spring sets ( 17 ) (only for spring return
actuators).

� Remove end cap seal rings ( 14 ).

� Fit act. body ( 29 ) in a vice or simular, turn stem ( 30 )
until pistons ( 25 ) have left the act. body ( Fig. 18 )

� Turn both pistons ( 25 ) 180° around axial assle

� Press both pistons ( 25 ) in basic body ( 29 ) at the same
time until piston have reached there end position

� Check that stem has turned 4° over center position (0°)
( Fig. 25 )

� Place spring sets ( 17 ) at pistons

� Place cap seal ring ( 14 ) on end caps ( 22 and 23 )

� Mount end caps ( 22 and 23 ) at basic body ( 29 )

� Mount bolts ( 13 ) at end caps ( 22 and 23 )

� Mount both position bolts ( 2 ) with spacer ( 4 ), nut ( 3 )
and seal ring ( 11 )

� Check both end position and adjust position bolts ( 2 )

� Mount pos. indicator ( 19 ) in correct position ( Fig. 30 )

� Mount bolt ( 24 ) at stem
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6. Actuator designation and type plate

Fig. 31 - variants of type plates

For your special requirements please contact our technical sales department

Specifications subject to change without notice

� Unmistakable Marking: variable
- 1     Commission No.
- 2     Positon No.
- 3     Serial No. (continuously)
� Acc. connection interface: fix acc. to actuator size
- 4     AA1 to AA4 (acc.to VDI/VDE size 1 to 4)
� Pressure connection: fix acc. to actuator size
- 5     PC1 = G 1/8�
         PC2 = G 1/4�
         PC3 = G 3/8�
         PC4 = G 1/2�
� Max. allow pressure: fix
- 6    Series 31a allways 8 bars
� Mode of operation: variable
- 7     kind of operation: single / double acting
- 8     direction of operation: CW=clockwise (spring closing)
                            CCW = counter clockwise (sprind opening)
- 9    Figure of act. operation with spring and air action,
         scheme of Namur air connection port incl. numbering
        of air connection 2 and 4.
� Exact type code: variable
- 10  Series: BR 31a
- 11  Type: SRP / DAP
- 12  Actuator size: 15 to 5000
- 13   Spring No.: 2,5 to 6 (bar)
� Turn angle: fix acc. to actuator
- 14  0-90°+/-4°;  0-120°+/-4°;  0-180°+/-4°
� Article No.: variable
- 15  Article No. - Pfeiffer
� Type acc. to EN: fix acc. to actuator size
- 16  Act. flange ( F07 )
- 17  Spigot ( Y )
- 18  Square pos. diagonal ( D )
- 19  Square size ( SW 17 )
� Torques: variable
- 20  Output torque for air and spring stroke

7. Storage Instructions

If the actuators are not for immediate use, the following
precaution must be taken for storage:

� Store in a dry environment at ambient temperature.
� It is recommended that the actuator be stared in its

original box,
� Do not remove the plastic plugs an air supply parts.
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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. 
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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. 

 



Operating Instruction Butterfly Valve TRI-CON, with actuator 

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

5 

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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Operating and service instruction
Butterfly valves type LTR 43

Size 3" to 80" / DN 80 to DN 2000
Pressure ANSI Class 150 - 1500 / PN 10 - PN 250

Safety Information

Make absolutely sure that nobody can be injured when operating a valve,
equipped with an actuator (pneumatic, electric or hydraulic), outside the
pipe system. Don´t put any fingers, hands or arms inside the valve or at the
sealing surfaces when the supply energy is connected to the actuator.

Contents

Safety Information                           Page   1
Storing and handling                                   2
Lifting                                                          2
Installation                                                   2
Start up                                                       3
Function                                                      3
Maintenance and adjustment                     3
Location of keyway                                     4
Mark on shaft end                                       4
Filling of stuffing box                                   4
Assembly of actuator                                  4
Changing the seat                                      5
Service and spare parts                          6-7
Additional information (Gaskets)                8
Valve specification system                         8

 GmbH

Industriearmaturen



2

Storing and handling
Check that the valve has not been damaged during transport and
handling. Protection plates should not be removed until the
valve
is subject to installation.

The valve must not be stored directly on the ground and should
in other respects be protected against impurities during storage
and in connection with the assembly. A suitable storage area is
ordinarily dry, cool and clean.

Lifting
Never lift the valve directly in the actuator. Lift large valves
with
the aid of a strap as shown in Fig. 1.

Installation
Avoid mounting the valve immediately before or after a pipe
bend, when used in control applications. If the valve must be
mounted after a pipe bend, point the valve shaft towards the
diametrical centre of the bend (see Fig. 2) to reduce the dynamic
imbalance forces on the disc.

The main flow direction must always be towards the flat side of
the disc. Flow direction is marked with arrows on one side of
the valve body.

When mounting on the pressure side of a centrifugal pump,
mount the valve perpendicular to the pump shaft (see Fig. 3).
1. Check that the valve is clean and not damaged.

2. Check that the screws for the cover plate are tight.

3. Make sure that the piping is flushed clean and that there
will be no further installations after the valve has been
mounted.

4. Open the valve by approx. 5° immediately before
mounting.

5.  Make sure that the sealing surfaces on the counter flanges
are flat and clean. Make certain that the valve and gaskets
are properly centered and that the correct gasket quality is
used. The shut-off function of the valve is dependent upon
the gasket on the inlet side of the valve transmitting the
pressure from the flange connection to the cover plate (see
Fig. 4). See also additional information, page 8.

6. Before final tightening of the flange bolts, manoeuvre the
valve between fully open and fully closed. Observe that the
valve, when used in control applications shall open approx.
60 - 80° and in on/off installations approx. 80°. For
properly functioning joints, use washers and tighten the
bolts in rotating order with a torque wrench. Suitable
torque varies as follows according to the size of the bolt:

Bolt         M16   M20   M24   M27   M30   M33
Torque (Nm)           90    140    250    380    480    580

7. A valve that is to be put into operation within the not too
distant future should be left in closed position after
mounting

Fig. 2

Fig. 3

Fig. 4

Fig. 1
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Start up
Always start up the system with the valve closed.

Make sure that the system is well cleaned before start-up.
Remaining impurities can quickly damage seat and make the
valve loose. For a final flushing, try to operate the system with
the valve fully opened during start-up.

Check the stuffing box of the valve. Tighten the gland nuts if the
stuffing box is leaking.

Function
The LEUSCH LTR 43-valve is tight in both directions and has
normally a Itt laminated (316SS/graphite) seat. The tightness class
in the main direction of flow is as standard Class VI for a valve
with Itt laminated seat and Class V for a valve with solid metal
seat.

The main flow direction is marked with one arrow on the side of
the valve.

The valve is adjustable. Quite simply, this means that the more
the valve is closed the tighter it becomes. (see Fig. 5 - 6). The
disc is pressed against the seat thanks to the uniqe disc geometry
design.

The tricentric mounted disc release the seat when the
begin to open and is turned outwards from the seat. The wear on
disc and seat is hereby minimized.
Generally, liquids require less torque than steam and gases.

Maintenance and adjustment
The LTR 43-valve is in principle maintenance-free.
None the less, should joints be tightened according to
recommendations by the gasket supplier, check and adjust, if
necessary, the stuffing box after a couple of months in operation.

Testing of tightness must always be done with the valve
clamped between flanges.

The surface pressure between seat and disc can be adjusted with
the travel stop on the actuator. In case of leakage, open the valve
to flush out obstructions on the sealing surfaces. Close the valve
again, but first check that it can be closed, i.e. that there are no
obstructions between seat and disc. If it continues to leak, open
the valve slightly. Loosen the lock nut on the travel stop and turn
the screw counter clockwise a quarter turn. Test the valve again
for tightness. When the valve is tight, tighten the lock nut.

If the valve still leaks, repeat these measures until it is tight. the
seat is probably damaged if the travel stop screw is screwed out
more than three turns and the valve still leaks, .

For more information about adjustment of travel stops see the
instructions for the actuators.

Fig. 5

Fig. 6
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Location of keyway (Fig. 7)
The key way is turned 3° from the centerline of the disc to
ensure that the valve, in combination with an actuator, can
reach closed position without overtravel.

Mark on shaft end (Fig. 8)
A line on the shaft end marks the position of the disc in the
valve. The line should be parallel to the valve body when the
valve is closed.

The valve tightness is a function of the closing torque. See
the chapter “Function”.

Filling of stuffing box (Fig. 9)
1. Remove key (D) and loosen gland nuts(A).

2. Remove gland (B) and add graphite rings (C).

3. Put back gland and gland nuts.

4. Tighten the nuts alternately, but not too hard.
Retighten when needed.ie

5. Replace the key.

Note!
Should the valve be equipped with an actuator that is not
removable, proceed as follows: Cut the graphite ring
diagonally, thread the ring carefully onto the shaft, and
down into the stuffing box.

Assembly of actuator
See also the instruction for the respective actuator.

1. Turn the disc 90° from closed position to avoid damage
on the seat.

2. Mount the actuator in the desired position on the shaft.
Note the position of the key.

3. Fix the actuator in the correct position on the valve by 
means of the screws.

The disc shall be turned 90° from closed position also at
dismounting.

Fig. 7

Fig. 8

Fig. 9

Fig. 9a
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Change of metal seat (Fig. 10)
Dismounting
1. Place the valve with the inlet side pointing upwards and open

the valve approx. 5° (from closed position).
2. Loosen the screws (9) and remove the cover plate (5).

Note the position of the cover plate.
3. Lift out the seat (3).

Cleaning, lubricating and mounting
4. Clean seat area and cover plate and make sure that the disc is

undamaged. Any damage can quickly destroy a new seat.
Small scratches can be removed by light polishing with fine
emery-cloth.

5. Lubricate the screws (9) with paste type polybdenum
disulfide.

6. Mount the new seat (3).
7. Fit the cover plate (5) to the original position.
8. Fasten the screws and tighten the screws firmly in rotating

order.
9. Perform a test run.

Change of PTFE seat (Fig. 11)
Dismounting
1. Place the valve with the inlet side pointing upwards and open

the valve approx. 5° (from closed position).
2. Loosen the screws (9) and remove the cover plate (5).

Note the position of the cover plate.
3. Lift out the seat (3) and backing ring (3a).

Cleaning, lubricating and mounting
4. Clean seat area and cover plate and make sure that the disc is

undamaged. Any damage can quickly destroy a new seat.
Small scratches can be removed by light polishing with fine
emery-cloth.

5. Lubricate the screws (9) with paste type polybdenum
disulfide.

6. Mount the new seat and a new support ring. The bevel at the
inside of the seat should be placed downwards to the disc.

7. Fit the cover plate to the original position.
8. Fasten the screws and tighten the screws firmly in rotating

order.
9. Perform a test run.

Type LTR 43-2 (Disc with screwed on
ring)

Disassembly
Same procedure as above, but remove srewed on
ring and gasket additionally

Assembly
Put in new gasket and screw ring. Afterwards mount
seat the same way as above.

Fig. 10

Fig. 11
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Service
The LTR 43 valve does not need any regular service.

The stuffing box consists as standard of compression-
moulded, expanding graphite rings. In case of leakage at the
stuffing box, tighten the gland nuts alternately until the
leakage stops. If the stuffing box cannot be tightened
because of the gland reaching the bottom, add more graphite
rings according to the instruction in “Filling of stuffing
box”.

Retighten the bolts of the counter flanges if the flange
joints are made of PTFE or if the temperature exceeds
150°C.

Complete sealing kits for maintenance of the valves can be
ordered from Leusch or Leusch representative.

Note! Check the type sign (see Fig. 12) and note down all
data before calling our representative

TYPE ORDER
      Neuss   Germany DN / PN ART

Body Seat DateCE XXXX PT
TS Fluidgroup: Group 1

Fig. 12

Spare parts
Pos. Detail Incl. In the seal kit

1 Body
2 Disc
3 Seat X
4 Shaft
5 Cover plate
6 Bushing
7 Gland
8 Cover
9 Screw
10 Gasket X
11 Packing X
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Fig. 13
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Additional information
It is very important to use gaskets with correct
insidediameters in order to have a pressure on the
coverplate.Inside gasket diameter should not be larger
than those specified according to standard DIN-EN 1514-
1 where thefollowing dimensions are valid:

Valve Inside ∅∅∅∅ Outside ∅∅∅∅, dy (mm)
DN Di (mm) PN 10 PN 16 PN 25 PN 40
80 89 142 142 142 142

100 115 162 162 168 168
125 141 192 192 194 194
150 169 218 218 224 224
200 220 273 273 284 290
250 273 328 329 340 352
300 324 378 384 400 417
350 356 438 444 457 474
400 407 489 495 514 546
450 458 539 555 564 571
500 508 594 617 624 628
600 610 695 734 731 747
700 712 810 804 833 -
800 813 917 911 942 -
900 915 1017 1011 1042 -

1000 1016 1124 1128 1154 -
1200 1220 1341 1342 1364 -

For mounting between flanges according to ANSI 150
& ANSI 300 is dimensions valid according to the
standard ANSI B 16.21 RF where the following
dimensions are valid:
.

Valve Inside ∅∅∅∅ Outside ∅∅∅∅, dy (mm)
DN Di (mm) ANSI 150 ANSI 300
80 89 136 149

100 114 174 181
125 141 196 215
150 168 222 250
200 219 279 308
250 273 340 362
300 324 410 422
350 356 451 486
400 406 515 540
450 457 550 595
500 508 606 654
600 610 720 775
750 762 857 -

Example

Valve Type LTR 43 -1 - W - 1 2 1 - 1 1 1 - DN... - PN...
                    1                2      3  4  5     6  7  8        9           10

Valve specification system
1 Valve type

LTR 43-1 = solid disc
LTR 43-2 = bolted seatring on disc

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

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

4 Material - disc
1 = A 216 WCB / 1.0619 (by LTR 43-2 = seatring
1.4541)*
2 = A 351 CF8M / 1.4408*

5 Material - seat
1 = Itt Laminated Metall/Graphite
2 = stellited
3 = PTFE

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

7 Bearing - valve body/shaft
1 = Bronze
2 = 316 SS coated
3 = Stellite

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

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

*or equivalent

Leusch reserve the right to make improvements without prior notice.

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

Edition: 2002-05
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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.
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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, 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 as individuals who are able to judge the work they are assigned to
and recognize possible dangers due to their specialized training, their knowl-
edge and experience as well as their knowledge of the applicable standards.

� Explosion-protected versions of this device may only be operated by person-
nel who have undergone special training or instructions or who are auth-
orized to work on explosion-protected devices in hazardous areas (also see
section 5 "Servicing explosion-protected versions").

� 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 the appropriate measures.
If inadmissible motions or forces are produced in the pneumatic actuator as a
result of the supply air pressure, it must be restricted by means of a suitable
pressure reducing station.

� Proper shipping and appropriate storage are assumed. 

�Note! The device with a CE marking fulfils the requirements of the Directives
94/9/EC (ATEX) and 89/336/EEC (EMC).
The declaration of conformity can be viewed and downloaded on the Internet
at http://www.samson.de.

EB 8365 EN 3



Inductive
limit switch

Type 4746-x2
                                              Type 4746-0281

Control circuit Values correspond to downstream switch amplifier Operating voltage
10 to 30 V

Proximity switch SJ 3.5 N SJ 3.5 SN SB 3.5 -E2

Perm. ambient 
temperature

–20 (–25)1)

 to +70 °C2)
–20 (–40)1)

 to +100 °C2)
–20 (–25)1)

to +70 °C

Deg. of protection IP 65, also see section 2.2

Weight Approx. 0.7 kg 

Type 4746-x3 Electric Limit Switch

Switching element Electric limit switch (double-throw type)

Load
AC voltage: 220 V, 6.9 A

DC voltage: 220 V, 0.25 A / 20 V, 6.9 A 

Perm. ambient
temperature

–20 (–40)1)  to +85 °C2)

Deg. of protection IP 65, also see section 2.2

Weight Approx. 0.7 kg

Type 4746-04 Pneumatic Limit Switch

Switching element Pneumatic limit switch with downstream pneumatic microswitch

Air supply Supply air 1.4 bar (20 psi), briefly overloadable up to 4 bar (60 psi)

Air consumption 0.04 mn
3/h

Output 0 or 1.4 bar (20 psi)

Air output
1 switch closed: 0.7 mn

3/h
2 switches closed: 1.0 mn

3/h

Perm. ambient
temperature

–20 to +60 °C 

Deg. of protection IP 54, also see section 2.3

Weight Approx. 0.75 kg

Materials Housing and cover made of powder-coated aluminum, lever and shaft made of 1.4571

1) With cable gland, metal
2) Observe restrictions concerning the permissible ambient temperatures specified in the Type Examination Certificate

Technical data
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Switching differential (reverse span)

Type 4746-x2 4746-x3 4746-04

Lever length L Switching hysteresis in mm

50 mm 0.15 0.6 0.75

120 mm 0.35 1.0 1.5

Versions

Versions of the limit switch (for devices with model index .07 and higher)

Type 4746- X X X X 2 X X

Explosion 
protection

Without
II 2 G EEx ia IIC T6 acc. to ATEX
CSA/FM
II 3 G EEx nA IIC T6 acc. to ATEX

0
1
3
8

2

Design Inductive
Electric
Pneumatic 0

2
3
4

2 contacts SJ 3.5 N
SJ 3.5 SN
Microswitch 
Microswitch (gold-plated contacts)
Pneumatic microswitch
SB 3.5 - E2 (three-wire switch)

0
0

2
2
3
3
4
2

0
1
2
2
4
8

0
0
0
1
0
1

1
1
1
1
0
1

0
0
0
0

0

Electrical 
connection

Without
M 20 x 1.5

0 4 4 0 0
1 0

Pneumatic
connection

Without
ISO 228/1- G 1/8
1/8 -27 NPT

0
0

4
4

4
4

0
0

0
0

0
1
2
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1 Design and principle of operation

The limit switches are attached to pneumatic
control valves as well as to Type 4765 and
Type 4763 Positioners.
These limit switches are provided with either
inductive, electric or pneumatic switching
elements and issue a limit signal when a set
limit value is exceeded or not reached, espe-
cially when a control valve has reached its
final position. This signal is transmitted, e.g.
to an alarm or indicating system.

1.1 Principle of operation

The valve travel is transmitted either directly
to the lever (1) of the limit switch via the
plate (10) and pin (1.1), or via a coupling
pin when attached to a positioner. The li-
near travel is converted into a rotary motion
via the shaft (2).

1.1.1 Type 4746-x2 Inductive Limit
Switch

In these instruments, the shaft (2) carries two
switch cases (3) with adjustable metal tags
(4.1) for frictionless activation of the
integrated proximity switches (5). For the
operation of inductive limit switches (except
for Type 4746-0281), appropriate switch
amplifiers have to be integrated into the out-
put circuit.
The switching function and switching point
are continuously adjustable using the adjust-
ment screw (3.1).

1.1.2 Type 4746-x3 Electric Limit
Switch

In these instruments, the shaft (2) carries two
switch cases (3) with adjustable cam discs
(4.2). Each cam disc activates an electric
double-throw switch (7) via the roller (6.1),
which is attached to the switch lever (6). The
switching function and switching point are
continuously adjustable using the adjust-
ment screw (3.1).

1.1.3 Type 4746-04 Pneumatic
Limit Switch

In these instruments, the shaft (2) carries two
switch cases (3) with adjustable cam discs
(4.2). Each cam disc activates a nozzle flap-
per system in the pneumatic switching
element (8). 
Whenever the cam disc (4.2) activates the
switch lever (6) via the roller (6.1), the
nozzle in the pneumatic switching element
(8) is opened and the supply air is switched
through to port A1 or A2 by the microswitch
(9).
It is not until the cam disc has released the
switch lever (6) that the nozzle is closed in
the pneumatic switching element (8) and the
supply air applied to the microswitch is cut
off. As a result, pressure is no longer ap-
plied to ports A1 or A2. 
The switching function and switching point
are continuously adjustable using the adjust-
ment screw (3.1).

6 EB 8365 EN
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Fig. 2 ⋅ Functional diagrams

3.1
3

5

L
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4.1 1 1.12
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3.1
3
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4.2 1 1.12

L

3.1
3

4.2 1 1.12

1086.26.16

A1 A2
9 9

8.2 8.1 8.1 8.2

pz

 Inductive limit switch

Electric limit switch

1 Lever for valve travel
1.1 Pin
2 Shaft
3 Switch case
3.1 Adjustment screw
4.1 Metal tag
4.2 Cam disc
5 Proximity switch
6 Switch lever
6.1 Roller
6.2 Spring
7 Electric switching element 

(double-throw switch)
8 Pneumatic switching element
8.1 Nozzle with switch
8.2 Flapper
9 Pneumatic microswitch
10 Plate for attachment to 

actuator stem or plug stem

Pneumatic limit switch with switching function
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2 Attachment to control valve

For attachment of the limit switch to a con-
trol valve, the accessories listed in the table
below are required.
The lever (I or II) should be installed before
the limit switch is attached to the control
valve. To do so, slide the lever clamping
plate (1.1) over the lever (1) and slip them
onto the shaft (2) together. Tighten the
fastening screw (1.2).

2.1 Attachment to casted yoke valve

1. Attach the plate (10) to the valve’s stem
connector using two screws (10.1).

2. Attach the pin (11) to the plate (10)
using two nuts (11.1).

3. Unscrew the cover of the limit switch. 
Attach the limit switch to the valve
yoke using the mounting screw (12),
washer (13) and O-ring (14). Make
sure that the pin (11) is inserted
through the wire strap (1.3) of the
lever (1).

2.2  Attachment to valve with
rod-type yoke

1. Attach the plate (10) to the valve’s stem
connector using two screws (10.1).

2. Attach the pin (11) to the plate (10)
using two nuts (11.1).

3. Attach the support (15) and the rod
clamping plate (16) to the rod. Screw
them together loosely.
With the valve travel being in halfway
position, move the support until the cen-
ter of the plate (10) and the support
(15) are aligned.

4. Tightly screw the rod clamping plate to
the support.

5. Attach the limit switch to the support
using the mounting screw (12), washer
(13) and O-ring (14). Make sure that
the pin (11) is inserted through the wire
strap (1.3) of the lever (1).

Caution!
After the attachment of the limit switch is
completed, make sure that the vent plug of
the housing cover faces downward when
the valve is installed. 

Accessories for attachment in accordance with IEC 60584-6

Valve With casted yoke (NAMUR rib) With rod-type yoke (rods Ø 18 to 32 mm)

Travel Up to 60 mm Up to 120 mm Up to 60 mm Up to 120 mm

Attachment kit
Order no.

1400-6713 
(lever I)

1400-6714 
(lever II)

1400-6713 (lever I)
plus 1400-5342

1400-6714 (lever II)
plus 1400-5342

Accessories for attachment to Types 4763 and 4765 Positioners

Attachment kit Order no. 1400-6710

8 EB 8365 EN

Attachment to control valve



Fig. 3 ⋅ Attachment to valve

Attachment to valve with rod-type yoke

12 13 14

1.12 1.2 1 1.3 11 11.1 1010.1

12 13 15 16

1.12 1.2 1 1.3 11 11.1 1010.1

14

1 Lever
1.1 Lever clamping plate
1.2 Fastening screw
1.3 Wire strap
2 Shaft
10 Plate
10.1 Screws
11 Pin
11.1 Nuts
12 Mounting screw
13 Washer
14 O-ring
15 Support
16 Rod clamping plate

Attachment to valve with casted yoke (NAMUR rib)
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2.3 Attachment to positioner

For attachment of the limit switch to the
Types 4763 or 4765 Positioners according
to Fig. 4, a short lever (1) and an intermedi-
ate piece (31) are required as accessories
(order no. 1400-6710).
1. Insert one O-ring (30) each into the left

and the right side of the intermediate
piece (31).

2. Push the two fillister head screws (33)
through the limit switch and intermedi-
ate piece, and insert them into the posi-
tioner.

3. Fasten the two fillister head screws (33)
in the positioner housing using the

nuts (32). Make sure that the short
lever (1) slides over the pin (16) of the
positioner. 

4. Replace the vent plug (17) in the
positioner housing with the screw plug
included in the accessories (order
no.1400-6710). 
In exchange, insert the vent plug into
the housing of the limit switch. Thus, the
IP degree of protection of the limit
switch corresponds to that of the posi-
tioner.

� To achieve degree of protection IP 65, a
check valve (order no. 1790-7408)
needs to be installed in the housing of
the limit switch. 

Fig. 4 ⋅ Attachment using an intermediate piece, e.g. to a Type 4765 or Type 4763 Positioner

17

A B

3031

161

31

32

33

Lever with spring
Sectional view A – B

Caution! Attach the housing cover to the limit
switch ensuring that the vent plugs (17) face down-
ward after installation of the valve is completed.

10 EB 8365 EN
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3 Connections

3.1 Electrical connection

For electrical installation, you are re-
quired to observe the relevant elec-
trotechnical regulations and the acci-
dent prevention regulations that
apply in the country of use.
In Germany, these are the VDE regu-
lations and the accident prevention
regulations of the employers’ lia-
bility insurance.
The following regulations apply for
installation in hazardous areas:
EN 60079-14: 1997; VDE 0165
Part 1/8.98 "Electrical apparatus
for explosive gas atmospheres" and
EN 50281-1-2: VDE 0165
Part 2/11.99 "Electrical apparatus
for use in the presence of combus-
tible dust".
For intrinsically safe electrical equip-
ment approved in accordance with

Directive 79/196/EEC, the data spe-
cified in the certificate of conformity
apply for the connection of intrinsi-
cally safe circuits.
For intrinsically safe electrical equip-
ment approved in accordance with
Directive 94/9/EC, the data speci-
fied in the EC Type Examination Cer-
tificate apply for the connection of
intrinsically safe circuits.
Caution! The terminal assignment
specified in the certificate must be
adhered to! Switching the assign-
ment of the electrical terminals may
cause the explosion protection to
become ineffective!

The lines for the electric control signal must
be laid via the screw joint on the housing
and connected to the input terminals
marked + and – as illustrated in Fig. 5 or
the adhesive labels on the inside of the
cover. 

Fig. 5 ⋅ Electrical connection

41 42 51 52 42 41 43 52 51 53

GW1 GW2

+ _ _+
GW1 GW2

41 42L+ L- 51 52

+ _ _+

GW1 GW2

Type 4746-x2 Type 4746-0281 Type 4746-x3

Switching amplifier
acc. to EN 60947-5-6 Three-wire version

Voltage supply 10 to 30 V
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The following accessories are available.
Cable gland M20 x 1.5:
Plastic, black order no. 1400-6985

Plastic, blue order no. 1400-6986

Brass, nickel-plated order no. 1890-4875

Adapter M20 x 1.5 to 1/2 NPT:
Aluminum, powder-coated

    order no. 0310-2149

3.1.1 Switching amplifier for
Type 4746-x2

For operation of the inductive limit switches,
switching amplifiers in accordance with
EN 60947-5-6 have to be integrated into
the output circuit (not for Type 4746-0281). 
For installation in hazardous areas, the rele-
vant regulations must be observed.

3.2 Pneumatic connection for
Type 4746-04

The air connections are tapped holes with
G 1/8 ISO 228 or 1/8 - 27 NPT thread. 
Standard screw joints for metal pipes or
plastic hoses can be used.

4 Operation

4.1 Adjusting the switching point

The limit switches attached to the control
valves are usually adjusted in such a way
that a signal is issued when the final travel
positions are reached. Optionally, the
switching point can also be adjusted to any
position within the travel range, e.g. if an in-
termediate position is to be signalized. 

The adjusted switch positions can be re-
corded on the supplied adhesive labels
marked A, B and C, and thus, be assigned
to the corresponding switching elements.

4.1.1 Type 4746-x2

Move the valve to the switching position
and turn the adjustment screw (3.1) until the
metal tag (4.1) reaches the switching point.
Always move to the final travel positions
from an intermediate position to adjust or
check the switching point!

Note!
The switching elements and the levers re-
quired to activate them react to temperature
fluctuations. To ensure safe switching, the
switching hysteresis between the mechan-
ical stop (e.g. plug in the seat) and the
switching point of the limit switch must be
larger than the displacement of the switch-
ing point caused by the temperature change.

Distance between switching points for
100 mm lever:
Contact  SJ 3.5 N  = ≥ 2 mm
Contact  SJ 3.5 SN = ≥ 0.75 mm,
With other lever lengths, adjust the switch-
ing point to the changed lever length.
For example, if the lever length changes
from 100 mm to 160 mm, the distance be-
tween the switching points is increased from
2.0 mm to 3.2 mm correspondingly.

12 EB 8365 EN
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Simplified adjustment of the inductive limit
switches:

Valve CLOSED: control valve closes until the
plug reaches the seat
Valve OPEN: control valve can be moved to
the desired travel position, e.g. final posi-
tion.

� Turn the adjustment screw (3.1) to slowly
move the metal tag (4.1) towards the
contact until the switching point is
reached.

� Turn the adjustment screw in the oppo-
site direction to achieve that the switch-
ing point reaches the stop after 
contact SJ 3.5 N = ≥ 1/6 turn and 
contact SJ 3.5 SN = ≥ 1/16 to 1/10
turn.

If the adjustment is performed carefully,
the distances between the switching
points specified above apply.

4.1.2 Type 4746-x3 and
Type 4746-04

For adjustment, the cam disc (4.2) has to be
positioned in such a way that its cam moves
towards the roller (6.1, Fig. 2) in accord-
ance with the direction of travel.
Move the control valve to the desired switch-
ing position (e.g. final travel position "valve
OPEN" or "valve CLOSED").
Adjust the switch which is assigned to the
upper or lower switching point.

Fig. 6 ⋅ Limit switches

3.1
4.1, 4.2

42
(52)

42
(52)

41(51)
43(53)

41(51)
43(53)

A A

Supply air connected

Open

Type 4746-x2
Inductive Limit Switch

Type 4746-0281
Close three-wire sensor
PNP

Type 4746-x3

Electric Limit Switch

Type 4746-04
Pneumatic Limit Switch

Closed

Supply air cut off

Closed Open

3.1 Adjustment screw
4.1 Metal tag
4.2 Cam disc
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Turn the adjustment screw (3.1) until the
cam of the cam disc (4.2) reaches the roller
(6.1, Fig. 2) and the switch changes over. 
To accurately check the switching point,
move the valve slightly backward and move
it to the switching position again.

5 Servicing explosion-protected
versions

If a part of the limit switch on which the ex-
plosion protection is based must be ser-
viced, the limit switch must not be put back
into operation until an expert has inspected
the device according to explosion protec-
tion requirements, has issued a certificate
stating this or given the device a mark of
conformity.
Inspection by an expert is not required if the
manufacturer performs a routine check on
the device prior to putting it back into oper-
ation. The passing of the routine check must
be documented by attaching a mark of con-
formity to the device.
Explosion-protected components may only
be replaced by original, checked compo-
nents from the manufacturer.

14 EB 8365 EN
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Air connections

NAMUR rib

Mounting screw M8Mounting screw M8

NAMUR rib

Types 4746-x2, -x3
Air connection for separate air supply,
tapped hole G 1/8

Type 4746-04
Air connections, tapped hole G 1/8
1/8 NPT on request

Output

Input

Dimensions in mm
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Figure  1.  Model 4500A Outline Dimensions

FAIRCHILD MODEL 4500A
 PNEUMATIC VOLUME BOOSTER

Installation, Operation and Maintenance Instructions

You can mount the booster in any position without
affecting its operation.

Clean all pipelines to remove dirt and scale before
installation.

Apply a minimum amount of pipe compound to the
male threads of the fitting only.  Do Not use teflon
tape as a sealant.  Start with the third thread back
and work away from the end of the fitting to avoid
contaminating the booster.  Install the booster in the
air line.

The Inlet and Outlet ports are labeled “In” and “Out”.
Tighten all connections securely.  Avoid undersized
fittings that will limit the flow through the booster.  For
more information, see Figure 1.

INSTALLATION
The Model 4500A reproduces a pneumatic signal in
a 1:1 ratio or in multiplying or dividing ratios.
(Po = Ps x R); where Po is output pressure, Ps is
signal pressure, R is ratio.

NOTES:  Oil free air must be applied to the
booster.  Use a filter to remove dirt and en-
trained liquid in the air line ahead of the booster.
If an air line lubricator is used, it MUST be
located downstream of the booster to avoid
interference with performance.

OPERATION

31/64

12.2

5/16

8.1

3/8

9.5

By-pass

Valve Closed

3 19/64
83.8

5 5/64
128.8

3 13/32
86.6

4 1/2
114.3

By-pass Valve
1:1 Ratio Only
(optional)

Exhaust
Vents (8)
(keep clear)

3/8 NPT
Inlet Port
3 1/2
88.9
(typical)

Face Dim. 1/4 NPT
Gage Ports (2)
(typical)

1/4 NPT
Signal Port

3/8 NPT
Outlet Port
(typical)

1/8 NPT
Remote
Feedback
Port
(optional)

2 53/64
71.8

2 19/64
58.5

1 9/16
39.6

5 53/64
148.2

1
25.4

Hex.

1 13/32
35.9

1/2 NPT Tapped
Exhaust Port
(optional)



• EA-19549-1
• EA-19549-2
• EA-19549-3
• EA-19549-4
• EA-19549-5

 • EA-19549-1E
 • EA-19549-2E
 • EA-19549-3E
 • EA-19549-4E
 • EA-19549-5E

• 1:1 & By-pass Option (I)
• 1:2
• 1:3
• 2:1
• 3:1

Troubleshooting

IS-2004500A
Litho  in  USA
Rev.  E  11/02

Source

To clean the Model 4500A, use the following steps:

Problem

1.

2.

3.

4.

5.

Shut off system pressure to the booster to
prevent air from escaping.  It is not necessary to
remove the booster from the air line.

Remove the four Screws and Washers (be-
tween ports) from the bottom of the unit.  For
more information, see Figure 2.

Remove the Inner Valve Assembly.  For more
information, see Figure 2.

Wash the Inner Valve Assembly with a solvent.
Exercise care to prevent damage to diaphragms
and valve facings.  Avoid solvents such as
acetone, carbon tetrachloride and trichlor-
ethylene.

Replace the assembly carefully.  Ensure that
the Vent in the exterior part of the Inner Valve
Assembly and the Exhaust vents in the Spacer
Ring are clear.  For more information, see
Figure 2.

Figure  2.  Model 4500A Exploded Drawing

MAINTENANCE

NOTE:

•  If contaminated,
   clean the source
   and Body.

•  If damaged, install
   the service kit.

Solution

High
Bleed

Leakage Tighten the
Bonnet Screws.

•  Relief Valve
•  Supply Valve
•  Supply Seat

•  Diaphragm
   Assembly

Bonnet
Screws

If the standard maintenance proce-
dure does not correct the problem,
install the appropriate service kit.

   Standard Tapped Exhaust Ratio
The information set forth in the foregoing In-
stallation, Operation and Maintenance Instruc-
tions shall not be modified or amended in any
respect without prior written consent of
Fairchild Industrial Products Company.  In addi-
tion, the information set forth herein shall be
furnished with each product sold incorporat-
ing Fairchild's unit as a component thereof.

LEGAL NOTICE:
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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

50
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27
Current Metal Bowl

40
Early Plastic Bowl Early Metal Bowl 44

49

Current Plastic Bowl
17
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41

43
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56

57

55
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54   

Used on 
models
prior to 
1998

a subsidiary of IMI plc
IM-200.300.01 (9/98)

Supersedes 4/98



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)

50

34
35

36

39

37

38

33

28
31

30
29

32

27
Current Metal Bowl

40
Early Plastic Bowl Early Metal Bowl 44

49

Current Plastic Bowl
17

26

25

24

23

21

18

20
19

22

45
46

48
47

42

41

43

6

1

3

2

4

5

7

8

9

11

10

12

13

16
14

15

56

57

55

53

52

51

54   

Used on 
models
prior to 
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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.

a subsidiary of IMI plc
IM-200.300.02 (9/98)

Supersedes 4/98



Safety requirements

1 Gerneral Information

● Pneumatics has a variety of advantages over other
control and driving systems. When being used how-
ever, general design guidelines and specific regula-
tions for machines and equipment relating to with
pneumatics, (e.g. those complying to DIN 24558,
pneumatic equipment) as well as general safety reg-
ulations must be complied with.

● When using Norgren products the specifications
applicable in each case must be observed, as for
example:

- all necessary Accident Prevention Regulations

- all the relevant VDI guidelines (in particular
VDI 2853 and VDI 3229)

- all the guidelines, safety regulations and istruction 
leaflets concerned

- the relevant DIN standards (e.g. DIN 31000 and 
DIN 31001)

- instructions for installation and maintenance for 
Norgren pneumatic equipment and controls (which
are obtainable from Norgren)

- EG “Machines“ guidelines (particulary in the area 
of fluid technology)

- “General Safety Requirements of Fluid 
Technology Systems and Components“ 
(CEN Document)

Necessary safety  requirements
when using Norgren products

● The products may not be used outside the specified
“Technical Parameters“ (e.g. pressure and tempera-
ture).

● The consequences of a breakdown of a product, e.g.,
through incorrect operating procedures, ageing or
malfunction, should be taken into consideration.

● System designers and the subsequent operators
must follow the existing operating guidelines and
strictly adhere to the installation and operating
instructions.

● System designers must make the end-users aware in
the User Instructions that adequate safety measures
are to be taken in order to protect people and equip-
ment.

● Norgren must be consulted before using the product
with fluids other than those specified, for non-industri-
al applications, life support systems and other appli-
cations outside the published specification list.

● In order to avoid unrestricted movements of equip-
ment components where no displacement limiters are
provided, supplementary means must be made avail-
able and used.

● Unclean and incorrectly oiled compressed air will
shorten the life-span of the pneumatic components.

● Variations in compressed air can lead to irregular
functioning of the pneumatic components and hence
of the production equipment.

● Improper fitting and improper handling of com-
pressed air appliances can lead to premature failure
and can be dangerous.

5/01 1.1.1-1Our policy is one of continued research and development. We therefore reserve the right
to amend, without notice, the specifications given in this document.



Safety requirements

2 Cylinders

● The displacement range of the cylinders, pistons 
and all the other associated actuations must be 
safeguarded against to protect and equipment.
(Recommended guidelines VDI 2853 or DIN 31001)

2.1 Single acting cylinders with spring return

● Dismantling of the cylinders should be carried out 
with the utmost care as the cylinder is pre-stressed 
by means of the mechanical spring.

2.2 Bellow cylinders

● Pneumatic bellow cylinders must not be used out-
side specified operating parameters.

● To avoid overstretching or excessive movement of 
the belows, external stops must be provided.

● A contact-free stroke movement of the bellows with 
respect to neighbouring components is essential.

● The pneumatic bellow cylinders must not be sup-
plied with compressed air if the edge of the bellows 
is not completely encapsulated by the end-plates.

● If only two of the four fastening bolts are used, the 
end-plates must be additionally supported.

2.3 Impact cylinders

● Due to the high kinetic energy content in the impact 
cylinder, precautionary measures must be taken.

● Impact cylinders may only be operated when 
adequately safeguarded.

3 Air valves

● Air valves can have an undefined switching position 
when switching on equipment.Therefore it is possi-
ble that the equipment makes an uncontrolled sud-
den movement. Care should therefore be taken 
when switching on equipment.

3.1 5/3 wax valves and non-return valves

● When using 5/3-way valves with closed centre 
position or not-return valves in pneumatic control 
systems and plants it is to be noted that certain
areas of such systems and plants may remain 
under pressure after they have been shut off and 
vented. The utmost care should therefore be 
exercised when carrying out repair work.

● The areas of the system which remain under 
pressure after being shut off and vented are to be 
provided with special markings (e.g.“pressure line“) 
in circuit diagrams. It is also highly advisable to 
provide these circuit diagrams with a special text,
e.g.: “WARNING! Due care is to be exercised during 
repair work to areas marked “pressure line“ in this 
system.“

4 Air line equipment

● When designing and installing the airfilter 
appliances make sure that filters are always 
installed before regulators and lubricators.

● The lubricators of the Olympian series are not 
suitable for use in “Mistcool“ mist coolant systems
or lubricating systems for machines (bearings, 
gears etc.). They are neither suitable as mist 
lubricatiors on the output side, nor for operation at
full power in reversed flow direction.

● A list of recommended lubricants is available. For 
certain applications it is, however, more advisable to 
use only those lubricants which the paricular 
manufacturer produces and specifies for the 
machines, equipment etc.. Lubricants containing 
soap or bulk adding agents are not recommended.

● Do not use non-inflammable phosphate-ester-based 
compressor oils as this causes damage to O-rings,
seals and other parts of the Norgren equipment and 
pneumatics installations.

● Clean the plastic containers of the filters, filter 
regulators and lubricators with soapy water only. On
no account should solvents be used as these destroy
the containers.

● Filters designed for manual drainage must be
drained regulary, before the fluid reaches the
membrane.

To remove the filter element, shut off the compressed
air supply (decrease the pressure level in the 
device - not necessary when a drainage shut-off
valve is installed).

● Shut off the compressed air supply prior to reple-
nishing the oil of a micro-mist oiler. It is advisable to
install a vent valve up-line of the filter, to enable
venting prior to replenishing the oil.

5/011.1.1.-2 Our policy is one of continued research and development. We therefore reserve the right
to amend, without notice, the specifications given in this document.
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Care should always be taken during installation of 
pneumatic cylinders and valves to ensure that they are 
fitted in such a manner that they are protected against dirt, 
water or other contamination as well against mechanical 
damage. The environmental temperature for normal 
cylinders should not exceed 80° C, and the same applies to 
normal valves. Cylinders fitted with heatresistant seals 
may be used for temperatures up about 150° C. 
 
Installation of the cylinders 
In order to prevent premature wear of the seals and piston 
rod bearings, the cylinders must be carefully aligned 
during installation. It is absolutely imperative that should 
be no forces acting at right angles to the cylinders axis. A 
wiper is fitted in the bearing to prevent dirt penetrating 
into the cylinder. If a cylinder is employed in a dirty 
environment (cement dust, residues from flame-cutting 
operations etc.) it is advisable to provide special protection 
for the piston rod (a bellows sleeve may be used). 
Every cylinder is authorized for a certain maximum 
working pressure which may be exceeded. 
Adjustable cushions are fitted in both ends of the 
cylinders. When installing a cylinder care should be taken 
to ensure that the cushions adjusting screws remain easily 
accessible, so that the cushions can be adjusted at any time 
to suit the working conditions. 
 
Installation of valves 
Main control valves, i.e. valves which control reversal of 
cylinders, should be installed as close to the cylinders as 
possible in order to eliminate unnecessary air 
consumption. Under no circumstances valves serving as 
limit switches may be used as stops. 
 
Routing of pipework 
Pipework in the main supply network in the plant should 
be installed at a slightly inclined angle. Long runs should 
be alternately inclined downwards and upwards. Any 
condensate water then collects at the lowest points in the 
pipework. At such points a pipe should be fitted leading 
vertically downwards to a small condensate receiver. The 
latter should be emptied from time to time. An automatic 
drain valve will do this automatically if fitted in place of a 
condensate receiver. Branches leading from the main line 
to consumption points should be installed pointing 
vertically upwards and then curving downwards. Do not 
use bends of too small radius. Carefully blow out all pipes 
before installing them, so as to remove any dirt and chips. 
Do not hemp for making seals! Liquid sealing agents or, 
still better, sealing tape (Fluflex or Diring) ensure that 
contamination, such as fibres when hemp is used, does not 
get into the pipework.  
 
 
 
 

Installation and  
maintenance instructions 

for Norgren pneumatic products 
     

Maintenance 
As a rule Norgren cylinders and valves require nardly any 
maintenance. All seals (o-rings and packing-rings) are 
made of synthetic, oil-resistant rubber. However, the 
condition of the compressed air determines the life of the 
installation. For this reason the air used should be treated 
so that it is suitable for the purpose in the interests of long 
life. Clean air, free of water and containing oil fog, ensures 
long service life for the equipment. A filter with water 
separator incorporated in the line removes small particles 
from the air and separates out water. The condensate 
collects in a receiver mounted on the filter and should be 
drained off from time to time. If an automatic drain valves 
is mounted on the filter it is absolutely certain that it will 
not be forgotten to drain off the condensate. The cleaned 
air now has to have oil added to it. Every engineer knows 
that sliding parts have to be lubricated and therefore 
provides lubrication for bearings and other moving parts. 
In a cylinder, too, the piston and piston rod slide, and the 
slides in the valve also move. It is very often not 
considered necessary to lubricate such parts- and then the 
penalty is paid in the form of premature wear of packings 
and bearing. In order to lubricate a pneumatic control 
system properly a lubricator is installed in the air line; this 
lubricator saturates the compressed air with a fine fog of 
oil droplets. These droplets remain suspended in the air 
and are carried to the lubricating points in the cylinders 
and valves. The size of lubricator selected depends on the 
volume of air flowing through the line and NOT on the 
consumption. One must differentiate between consumption 
per unit time and rate of flow per unit of time. 
 
And now an example 
Lubricators have a wide flow range, but care must still be 
taken to match the size of lubricator to air flow, and it s 
important to distinguish between consumption and air 
flow. Thus if a circuit consumes 5 cubic feet of air per 
cycle and this cycle occupies 10 seconds and occurs once 
every two minutes, the average consumption is 2 ½  cfm 
but the rate of flow is 30 cfm when calculating the 
capacity of lubricator required. We recommend the 
following grades of oil for use in the oilers: 
 
Shell Oil Tellus C32  Fa. Shell 
Aral Oil  Vitam DE32  Fa. Aral 
BP Oil  Energol HLP32  Fa. BP 
Esso Oil  Nuto H32  Fa. Esso  
Mobil Oil  D.T.E. Oil Light  Fa. Mobil Oil 
or corresponding oils of other makes. 
The micro-lubricators are suitable for oils with a viscosity 
from  20 to 200 cSt at an operating temperature of 20° C. 
Lighter oils should not be used, as in most cases an excess 
of lubrication.  
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