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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 individuals who are able to judge the work they are assigned to and
recognize possible hazards due to their specialized training, their knowledge
and experience as well as their knowledge of the relevant standards.

Explosion-protected versions of this device may only be operated by personnel
who have undergone special training or instructions or who are authorized to
work on explosion-protected devices in hazardous areas.

Any hazards which could be caused by the process medium, the operating
pressure, the signal pressure and moving parts of the control valve are to be
prevented by means of appropriate measures.

If inadmissible motions or forces are produced in the pneumatic actuator as a
result of the level of the supply pressure, this must be restricted by means of a
suitable pressure reducing station.

Proper shipping and appropriate storage are assumed.

Note: Devices with the CE mark meet the requirements specified in the Direc-
tive 94/9/EC and the Directive 89/336/EEC.

The Declaration of Conformity can be viewed and downloaded from the
SAMSON website at www.samson.de.

4
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Versions

Firmeware modifications

Positioner versions

Model 3730-3 x x x X X
4 to 20 mA with HART communication
Explosion protection None 0
Ex Il G EEx ia lIC Té as per ATEX 1
EEx ia FM/CSA 3
Ex Il 3 G EEx nA Il T6 for Zone 2 as per ATEX 8
Accessories
Inductive limit switch Without 0
With Type SJ 2-SN 1
Solenoid valve Without ‘ 0
24V DC 4
Analog position transmitter Without ‘ 0
With 1
External position sensor  Without | 0
With 0 1

Modifications of positioner firmware in comparison to previous version

Previous

New

1.00

1.10

The HART protocol as per HART specification Revision 5 is supported by default
setting.

The sefting can be changed to HART Revision 6 over TROVIS-VIEW. HART tools
as well as AMS or handheld communicators are currently not supported by the
Revision 6 version.

Additional status indications are implemented

Code 76 - No emergency mode

Code 77 - Program loading error

Displays number of zero calibrations since the last initialization.

For initialization of actuators with "AIR TO CLOSE", the direction of action
(Code 7) is automatically set to increasing/decreasing.
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Technical data

Positioner

Nominal travel,
adjustable

Direct attachment to Type 3277 3.6 to 30 mm, attachment acc. to IEC 60534-6: 5 to
200 mm or for rotary actuators 24 to 100° angle of rotation.

Travel range

Adjustable within the nominal travel, max. transmission ratio 1: 5.

Reference variable w

Signal range 4 to 20 mA, 2-wire unit, reverse polarity protection,
min. span 4 mA, static destruction limit 100 mA.

Minimum current

3.6 mAfor display, 3.8 mA for operation

Load impedance

<8.2V (correspondsto 410 Q at 20 mA)

Supply air

1.4to0 6 bar (20 to 90 psi), air quality acc. to 1SO 8573-1: Max. particle size and density:
Class 2, oil contents: Class 3, the pressure dew point must be 10 °C below the lowest ambient
temperature that can be expected.

Signal pressure (output)

0 bar to supply air pressure, can be limited to 1.4/2.4/3.7 £ 0.2 bar over software.

Characteristic,
can be user-defined via
operating software

Linear/equal percentage/reverse equal percentage/butterfly valve linear/ butterfly valve
equal percentage/rotary plug linear/rotary plug equal percentage/segmented ball linear/
segmented ball equal percentage, deviation from terminal-based conformity <1 %.

Hysteresis <0.3%
Sensitivity <0.1%
Transit time For supply and exhaust air separately adjustable up to 240 s over software.

Direction of action

Reversible

Air consumption, steady sfafe

Depends on supply air, approx. 110 Ir/h

Air delivery
Actuator filled
Actuator vented

For Ap=6bar:28.5mn’/h, for Ap=1.4bar: 3.0m,>/h
For Ap=6 bar: <14.0m.3/h, for Ap=1.4bar:4.5m,>/h

Kvimax(20°c)=0.09
K Vmax(20°c)=0.15

Perm. ambient
temperature

-20to +80 °C, with metal cable gland =30 to +80 °C
for explosion-protected devices, the limits in the type examination certificate also apply.

Effects

Temperature: <0.15%/10K  supply air: none.
Vibrations: <0.25 % to 2000 Hz and 4 g according to IEC 770.

Electromag. compatibility

Requirements according to EN 61000-6-2, EN 61000-6-3 and NE 21 fulfilled.

Explosion protection

Ex Il G EEx ia lIC Té as per ATEX, see type examination certificate in appendix

Degree of protection

IP65

Binary contacts

1 faultalarm contact,
2 software limit switches with configurable limit values, reverse polarity protection.

Signal status: Version without explosion protection Ex version
not triggered: Conductive (R=348 Q) >2.1TmA
triggered: Non-conductive <1.2mA
Operating voltage For connection to NAMUR switching amplifier as per Only for connection fo

EN 60947-5-6 or for the connection to the binary input of a NAMUR switching
PLC acc. to EN 61131, Prax = 400 mW amplifier as per
EN 60947-5-6
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Technical data

Communication (local)

SAMSON SSP inferface and serial interface adapter

Software requirements (SSP)

TROVIS-VIEW with database module 3730-3

Communication (HART)

HART® communication protocol
Impedance in the HART frequency range: receive 350 fo 450 Q ; send approx. 115 Q

Software requirements (HART)

For handheld communicator: device description for 3730-3,

For PC: DTM file acc. to Specification 1.2, suitable for integrating the positioner in
frame applications that supports the FDT/DTM concept (e.g. PACTware);

other integration options (e.g. AMS, PDM) available.

Solenoid valve

Input 24V DC, reverse polarity protect., static destruction limit 40V: current consumption 4.5mAat24V
Signal Signal "0" no pick-up<15V Signal "1" safe pick-up>19V

Service life >2x 107 switching cycles

Analog position transmitter Two-wire fransmitter

Supply voltage 1210 30V DC, reverse polarity protection, static destruction limit 40 V

Output signal 41020 mA

Operating direction

Reversible

Operating range

0to 100 % of the travel range,
optionally also for faultindication with 2.4 or 21.6 mA

Characteristic

Linear

Hysteresis and high-freq. influence

Same as positioner

Ripple content of output signal

0.6 % at 28 Hz according to IEC 381 T1

Other effects

Same as positioner

Fault indication

Can be issued with signal current<2.4 mA or >21.6 mA

Inductive limit switch

Type SJ 2SN Proximity Switch

For connection fo switching amplifier according to EN 60947-5-6.
Can be used in combination with a software limit switch.

External position sensor

Nominal travel

Adijustable same as positioner

Cable

Max. 10 m with M12x1 connector, designed for continuous flexing, flame retardant acc.
to VDE 0472, resistant to oils, lubricants, coolants as well as other corrosive media.

Ambient conditions

Perm. temp.: —40 to +105 °C, vibration immunity: up to 10 g in range 10 to 2000 Hz

Degree of protection

IP67

Materials

Housing

Die-cast aluminum GD AlSi12 acc. to DIN 1725 (3.2582),
chromized and plastic-coated

External parts

Stainless steel 1.4571 and 1.4301
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Design and principle of operation

1 Design and principle of operation

The electropneumatic positioner is attached
to pneumatic control valves and is used to
assign the valve stem position (controlled
variable x) to the input signal (reference
variable w). In this case, the input signal ac-
cepted from the control system is compared
to the travel/angle of rotation of the control
valve, and a signal pressure (output vari-
able y) is produced.

Depending on the accessories selected, the
positioner is suitable for direct attachment
to SAMSON Type 3277 Actuators or for at-
tachment to actuators according to NAMUR
(IEC 60534-6).

For the attachment to rotary actuators ac-
cording to VDI/VDE 3845, an additional
coupling wheel, which is included in the ac-
cessories, is required to fransmit the rotary
motion.

Spring|ess rotary actuators require an acces-
sory reversing amplifier to permit the
powered operation in either direction (re-
tracting or extending the actuator stem).

The positioner consists of a travel sensor sys-
tem which is proportional fo resistance, an
analog i/p converter with downstream air
capacity booster, and electronic compo-
nents including a microcontroller.

The positioner is standard equipped with
three binary contacts: one fault alarm out-
put used to indicate a fault to the control
room and two configurable software limit
switches used to indicate the valve’s end po-
sitions.

The position of the valve is transmitted as li-
near fravel motion or angle of rotation via
pick-up lever and travel sensor (2) to an
analog PD controller (3). Simultaneously, an
A/D converter (4) transmits the position of
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the valve to the microcontroller (5). The PD
controller compares this actual value to the
4 to 20 mA DC control signal (reference
variable) after it has been converted by the
A/D converter (4).

In case of a system deviation, the operation
of the i/p converter (6) is changed so that
the actuator (1) is filled or vented via the
downstream air capacity booster (7). This
causes the closure member (e.g. the plug) of
the control valve to move to the position
determined by the reference variable.

The pneumatic air capacity booster (7) and
the pressure regulator (8) are provided with
supply air.

An intermediate flow regulator (9) with
fixed settings is used to purge the positioner
and also guarantees trouble-free operation
of the pneumatic booster. The output signal
pressure of the booster can be limited via
software.

The volume restriction Q (10) which can be
connected is used to optimize the positioner.

Serial interface

The positioner is fitted with an interface. The
SAMSON TROVIS-VIEW Configuration and
Operator Interface software can be used to
transmit data and parameters via adapter
cable from the RS-232 interface of a PC to
the positioner.



1.1 Communication

The positioner is equipped with an interface
for HART protocol (Highway Addressable
Remote Transducer) for communication pur-
poses.

Data are transmitted in a superimposed fre-
quency (FSK = Frequency Shift Keying) on
the existing signal loop for the 4 to 20 mA
reference variable.

Either a HART capable handheld communi-
cator or a PC with FSK modem can be used
to establish communication and operate the
positioner.

Design and principle of operation

1.2 Additional equipment

As an option, the device can be addition-
ally equipped with a solenoid valve for
forced venting, an analog position transmit-
ter, an inductive limit switch or an external
position sensor.

Version with solenoid valve

If the operating voltage for the solenoid
valve (12) fails, the supply pressure for the
i/p module is vented. The positioner can no
longer operate and the control valve moves
to the fail-safe position determined by the
actuator, independent of the reference vari-
able.

Fig. 2 - Functional diagram

Serial
Interface 16| 2 G 98 7 1 Control valve
2 “.“l"“: 13 Ei 2 Travel sensor
FSK 8 8.8;;/: T A3 3 PD controller
# boe &S 15 / E— 4 A/D converter
i 5 Microcontroller
w 4 5 J 19 5 A2 6 i/p converter
E/ [ # 14 / P ™ 7 Air capacity booster
# . n T M Al 8  Pressure regulator
| 14 / MV 9 Flow regulator
— I 10 Volume restriction
24V DC w 11* Inductive limit switch
\ PD 1 2 11 12* Solenoid valve
F 3 13* Analog position transmitter
17 18 | I:] <H> 14 Software limit switches
s 12 n G G Alarm 1/2
S ﬁ 6 L, 1 15 Fault alarm output
= = 9 Alarlm 3
16 Display
I | (= 17* Solenoid valve control
! 18* Galvanic isolation
8|i| * I> ‘,/}\ ),Q] 19 D/A converter
. Q 10 X 20 Interface (SSP)
| 17 21 HART modulation
Supply air ‘><I * Option
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Design and principle of operation

Version with position fransmitter

The position transmitter (13) is a two-wire
transmitter and issues the travel sensor sig-
nal as a 4 fo 20 mA signal processed via
the microcontroller.

Since this signal is issued independent of
the positioner’s input signal (min. current
3.8 mA), the actual travel/angle of rotation
is controlled in real-time. Additionally, the
position transmitter provides the possibility
of signaling a positioner fault over a signal

current of < 3.8 mA or >20.5 mA.

Version with inductive limit switch

The rotary shaft of the positioner carries an
adjustable tag which actuates the installed
proximity switch.

The optional inductive limit switch (11)
leads to AT, while the software limit switch,
which remains in operation, leads to A2.

Version with external position sensor

In this version, only the sensor is mounted to
the control valve. The positioner is located
separate|y from the valve. The connection of
x and y signal to the valve is established via
cable and air tube (only for non-hazardous
areas and without inductive limit switch).

10 B 8384-3EN



Attachment to control valves — mounting parts and accessories

2 Attachment to control valves -
mounting parts and accessories

The positioner can be attached either di-
rectly to a SAMSON Type 3277 Actuator
or according to IEC 60534-6 (NAMUR) to
control valves with cast yokes or rod-type
yokes as well as to rotary actuators accord-
ing to VDI/VDE 3845.

For attachment fo the various actuators,
corresponding mounting parts and acces-
sories are required. These are listed with
their order numbers in Tables 1 to 5 and 6.

The travels listed in Table 3 are nominal

travels that apply to SAMSON valves.

For other travels for attachment according
to NAMUR, refer to the assignment of lever
and pin position according to the travels
listed in the table on page 18.

The positioner is standard equipped with
the lever M (pin position 35).

IMPORTANT!

If the standard mounted lever M (pin posi-
tion 35) is replaced, the newly mounted
lever must be moved once all the way from
stop to stop to adapt it to the internal
measuring lever.

Table 1 Direct attachment Order no.
Mounting parts  for actuators with 120 cm?, see Fig. 3 1400-7452
Switchover plate (old) for Actuator Type 3277-5xxxxxx.00 (old) 1400-6819
. Switchover plate new for Actuator Type 3277-5xxxxxx.01(new) 1400-6822

Accessories

for the actuator | Connecting plate for additional attachment, e.g. of a solencid valve G1/8 1400-6820
Connecting plate (old) for Type 3277-5xxxxxx.00 (old) 1/8 NPT 1400-6821
Connecting plate new for Actuator Type 3277-5xxxxxx.01(new) 1400-6823

Note: Only new switchover and connecting plates can be used with new actuators (Index 01).
Old and new plates are not interchangeable.

Accessories
for the positioner

Connecting plate (6) G1/4 1400-7461
gp 1/4NPT 1400-7462

or pressure gauge bracket (7) G1/4 14007458
P gavg 1/4NPT 1400-7459
plus pressure gauge mounting kit (8) St. st./Brass 1400-6950
(Output and Supply) St. st./St. st. 1400-6951

EB 8384-3EN 11




Attachment to control valves — mounting parts and accessories

Table 2 Direct attachment Order no.
Mounting parts | For actuators with 240,350 and 700 cm?, see Fig. 4 1400-7453
Connection block with gaskets and G1/4 1400-8811
. mounting screw 1/4NPT 1400-8812
Accessories
Pressure gauge mounting kit Stainless steel/brass 1400-6950
(Output and Supply) Stainless steel/stainless steel 1400-6951
Actuator cm? Material Order no.
240 Steel 1400-6444
Required piping including screw 240 Stainless steel 1400-6445
fittings for actuator:
Actuator stem refracts or when the fop 350 Steel 1400-6446
diaphragm chamber is filled with air 350 Stainless steel 1400-6447
700 Steel 1400-6448
700 Stainless steel 1400-6449
Table 3 Attachment to NAMUR rib or attachment to rod-type yoke (IEC 60534-6), see Fig. 5
Travelinmm | Lever For actuator Order no.
7.5 S 3271-5with 60/120 cm? for Type 3510 Micro Valve | 1400-7457
Without, (lever M is
51050 attached fo the basic Actuators from ot'her manufac’turerszand Type 3271 1400-7454
with 120 to 700 cm
model)
1410100 L From other manuf. and Type 3271 with 1400 cm? 1400-7455
Actuators from other manufacturers and Type 3271
4010200 X with 2800 cm?and 120 mm travel 1400-7456
300r 60 L Type 3271 with 2800 cm? and 30 or 60 mm fravel 1400-7466
Connecting plate G 1/4:1400-7461 1/4 NPT: 1400-7462
Accessories | or pressure gauge bracket G 1/4:1400-7458 1/4NPT: 1400-7459
Pressure gauge mounting kit (Output/Supply) | St.st./Brass: 1400-6950 St. st./St. st.: 1400-6951
Table 4 Attachment to Type 3510 Micro-flow Valve, see Fig. 6
2
Acélz)a}o]r;(c)m Mounting parts with lever S 1400-7457
Connecting plate (6) G 1/4:1400-7461 1/4NPT: 1400-7462
Accessories | or pressure gauge bracket (7) G 1/4:1400-7458 1/4 NPT 1400-7459
Pressure gauge mounting kit (Output/Supply) | St. st./Brass: 1400-6950  St. st./St. st.: 1400-6951

12 B 8384-3EN




Attachment to control valves — mounting parts and accessories

Table 5 Attachment to rotary actuators Order no.
Follower clamp and VDI/VDE 3845 for all sizes of level 2, see Figs. 7 1400-7448
Mounting parts | coupling wheel and 8 for Type 3278 Actuator with 160/320 cm? 1400-7614
for Camflex i 1400-9120
Connecting plate (6) G 1/4:1400-7461 1/4NPT: 1400-7462
Accessories | OF Pressure gauge bracket (7) G 1/4:1400-7458 1/4NPT: 1400-7459
Pressure gauge mounting kit St. st./Brass : 1400-6950  St. st./St. st.: 1400-6951
(Output/Supply)
Table 6 General accessories
Pneumatic reversing amplifier for G1/4 1079-1118
double-acting actuators 1/4NPT 1079-1119
CableglandM20x1.5  nickel-plated brass 1890-4875
Accessories Adapter M20x1.5 to 1/2 NPT, aluminum 0310-2149
Retrofit kit for inductive limit switch 1 x SJ 2-SN 1400-7460
Cover label with parameter list German/English (standard) 1990-0761
and operating instructions English/Spanish 1990-3100
English/French 1990-3142
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Direct attachment

2.1 Direct attachment
2.1.1Type 3277-5 Actuator

For the required mounting parts as well as
the accessories, refer to the order numbers
listed in Table 1 on page 11.

Actuator with 120 cm?

Depending on the type of positioner attach-
ment, the signal pressure is routed either left
or right of the yoke through a bore to the
actuator diaphragm.

Depending on the fail-safe position of the
actuator "actuator stem extends" or "actua-
tor stem retracts" (valve closes or opens if
the supply air fails), the switchover plate (9)
must first be attached to the actuator yoke.
Align the switchover plate with the corre-
sponding symbol for left or right attachment
according to the marking (view looking
onto the switchover plate).

1. Mount connecting plate () or pressure
gauge bracket (7) with pressure gauges
onto the positioner, making sure both
seal rings (6.1) are seated properly.

2. Remove vent plug (4) on the back of the
positioner and close the signal pressure
output "Output 38" on the connecting
plate (6) or on the pressure gauge
bracket (7) with the plug (5) included in
the accessories.

3. Place follower clamp (3) on the actuator
stem, align and screw tight so that the
mounting screw is located in the groove
of the actuator stem.

4. Mount cover plate (10) with narrow
side of the cut-out opening (Fig. 3, left)
pointing towards the signal pressure

14 B 8384-3EN

connection. Make sure that the bonded
gasket (14) points towards the actuator
yoke.

15 mm travel:

Keep the follower pin (2) at lever M (1)
on the back of the positioner in pin posi-
tion 35 (delivery state).

7.5 mm travel:

Remove the follower pin (2) from pin po-
sition 35, reposition it in the bore for
pin position 25 and screw fight.

Insert formed seal (15) in the groove of
the positioner casing.

Place positioner on the cover plate (10)
in such a manner that the follower pin
(2) rests on the top of the follower
clamp (3). Adjust the lever (1) corre-
spondingly and open the positioner
cover to hold the positioner shaft in po-
sition at the cap or the switch (Fig. 18).
The lever (1) must rest on the follower
clamp with spring force.

Mount the positioner on the cover plate
(10) using the two fixing screws.
During the installation make sure that
the seal ring (10.1) is inserted in the
bore of the intermediate plate.

Mount cover (11) on the other side.
Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.



Direct attachment

‘g

v

Attachment left

7

Symbols

Actuator stem
extends

=

A

3

Actuator stem
retracts
v
Sign
inpul

attachment Mquing

Z

Vet L

Y

achment right

Switchover plate (9)

al pressure
t for left

(

7
&

Signal pressure inpu
for right attachment

0

Lever

Nut

Disk spring
Follower pin
Follower clamp
Vent plug

Plug

Connecting plate
Sealing rings
Pressure gauge bracket
Pressure gauge
mounting kit
Switchover plate for
actuator

10 Cover plate

% |

7
N4

=7

Supply

9

10.1Seal ring
15 —1=] 11 Cover
14 Gasket
—1] 14 15 Formed seal
1 ]
1 @ :ﬂ‘
2 1B ]
C| el
3 g \ﬁ”j
1.1 T
12 5
Cut-out of the =]
cover plate @_4 \A
(10) i
4 |_4{
6.1 10.1
( ‘ 10 9 11
s
‘ ‘ Important!

Always use the connecting plate (6)
included in the accessories to connect
Supply and Output.

Never screw threaded parts directly

into the housing.

Fig. 3 - Direct attachment — Signal pressure connection for Type 3277-5 Actuator with 120 cm?
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Direct attachment

2.1.2Type 3277 Actuator

For the required mounting parts as well as
the accessories, refer to the order numbers
listed in Table 2 on page 12.

Actuators with 240, 350 and 700 cm?

The positioner can be mounted either on the
left or on the right side of the yoke. The sig-
nal pressure is routed fo the actuator over
the connection block (12), for actuators with
fail-safe action "actuator stem extends" in-
ternally through a bore in the valve yoke
and for "actuator stem retracts” through an
external pipe connection.

1. Place follower clamp (3) on the actuator
stem, align and screw tight so that the
mounting screw is located in the groove
of the actuator stem.

2. Mount cover plate (10) with narrow
side of the cut-out opening (Fig. 4, left)
pointing towards the signal pressure
connection. Make sure that the bonded
gasket (14) points towards the actuator
yoke.

3. For actuators with 700 cm2, remove the
follower pin (2) at lever M (1) on the
back of the positioner from pin position

35, reposition it in the bore for pin posi-

tion 50 and screw tight.
For actuators 240 and 350 cm?2 with
15 mm travel, the follower pin (2) re-
mains in pin position 35.

4. Insert formed seal (15) in the groove of
the positioner casing.

5. Place positioner on the cover plate in
such a manner that the follower pin (2)
rests on the top of the follower clamp
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(3). Adjust the lever (1) correspondingly
and open the positioner cover to hold
the positioner shaft in position at the
cap or the switch (Fig. 18). The lever (1)
must rest on the follower clamp with
spring force.

Mount the positioner on the cover plate
(10) using the two fixing screws.

Check whether the tongue of the gasket
(16) is aligned at the side of the connec-
tion block (12), so that the actuator sym-
bols for "actuator stem extends" or "ac-
tuator stem retracts" match the actuator
version.

If this is not the case, remove the three
fixing screws, lift off the cover plate and
reposition the gasket (16) turned by
180°.

In versions with the old connection
block, (Fig. 4, bottom), the switch plate
(13) must be turned to align the corre-
sponding actuator symbol with the
arrow.

Place the connection block (12) with the
associated seal rings against the posi-
tioner and the actuator yoke. Screw it
tight using the fixing screw (12.1).

For actuators with fail-safe position "ac-
tuator stem retracts", additionally
remove the plug (12.2) and install the
external signal pressure tube.

Mount cover (11) on the other side.
Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.



Direct attachment

1 Lever 12.2 Plug or connection

1.1 Nut for external piping

1.2 Disk spring 13 Switch plate

2 Follower pin 14 Flat gasket

3 Follower clamp 15  Formed seal

10 Cover plate 16 Gasket

11 Cover

12 Connection block

121 Screw 4
2

Lever M o

= g%ﬁ\]é
=

extends

refracts
Actuator stem

View B

13
12

retracts
Actuator stem
extends

Marking

10 14

2 3 11

NINEI

L i
LT_’I‘_, !
16 12 12.1 122 SUPPLY
Connection block (old) - ——

with switch plate (13)

Fig. 4 - Direct attachment — Signal pressure connection for Type 3277 Actuator with 240, 350 and 700 cm?
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Attachment acc. to IEC 60534-6

2.2 Attachment acc. to IEC 60534-6

The positioner is attached to the control
valve with a Namur bracket (10).

For the required mounting parts as well as
the accessories, refer to the order numbers
listed in Table 3 on page 12.

1. Screw the two bolts (14) to the bracket
(9.1) of the stem connector (9), place
the follower plate (3) on top and use the
screws (14.1) to tighten.

Actuator size 2800 cm2:
For travels up to 60 mm, screw the
longer follower plate (3.1) directly to
the stem connector (9).
For travels exceeding 60 mm, mount
the bracket (16) first and then the fol-
lower plate (3) to the bracket together
with the bolts (14) and screws (14.1).

2. Mount Namur bracket (10) to the con-
trol valve as follows:

For attachment to the Namur rib, use
an M8 screw (11) and toothed lock
washer directly in the yoke bore.

For attachment to valves with rod-type
yokes, use two U-bolts (15) around the
yoke.

Align the Namur bracket (10) accord-
ing fo the embossed scale so that the
slot of the follower plate (3) is centrally
aligned with the Namur bracket ot mid
valve travel.

Mount connecting plate (6) or pressure

gauge bracket (7) with pressure gauges
(8) on the positioner, making sure both

seal rings (6.1) are properly seated.

Select required lever size (1) M, L or XL
and pin position according to the actua-
tor size and valve travels listed in the
table below.

Should you require a pin position other
than position 35 with the standard in-
stalled lever M, or require a lever size L
or XL, proceed as follows:

Travel table for attachment according to DIN IEC 60534-6 (NAMUR)

SAMSON valves Other valves Required Assigned
cm? Nom. travel in mm min.  travel  max. lever pin position

60and 120 7.5 3.6 17.6 S 17

50 17.6 M 25

;é’;ﬁ 120/240/350 15 7.5 35.4 M 35
Actuator 700/2800 15and 30/30 10 50.0 M 50
14.0 70.8 L 70

1400/ 2800 60 20.0 100 L 100

2800 120 40.0 200.0 XL 200

Rotary actuators angle of rofation 2410 100° M 90°
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Attachment acc. to IEC 60534-6

Attachment to
rod-type yoke

11 15
10
) Attachment to
\\\NAMUR rib
9.1 ,

‘ for 2800 cm? actuator,

' Additional bracket 14 i
i travel > 60 mm I{\ .
~N

Lever XL and L ! i N
%%7 1 i @ = 3
|

1 Lever % 7 o)
1.1 Nut T 1 9 S 14.1
1.2 Disk spring ‘ e — = :
2 Follower pin ! N [ ‘
3 Follower plate ‘ [
3.1  Follower plate ! ‘
6 Connecting plate ‘ |
6.1 Sedl rings ! ‘
7 Pressure gauge bracket ‘ |
8 Pressure gauge ‘
mounting kit
9 Stem connector
9.1  Bracket
10 Namur bracket
11 Screw
14 Bolts
14.1 Screws
15 U-bolts
16 Bracket Important! Always use the connecting plate (6) included
in the accessories to connect Supply and Output.
Fig. 5 - NAMUR attachment Never screw threaded parts directly into the housing.
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Attachment to Type 3510 Micro-flow Valve

5. Screw the follower pin (2) in the as-
signed lever bore (pin position) as listed
in the table. Only use the longer fol-
lower pin (2) included in the mounting
kit.

6. Place lever (1) on the positioner shaft
and screw tight using the disk spring
(1.2) and nut (1.1).

IMPORTANT!

If you have mounted a new lever (1), you
must move it once all the way as far as it
will go in both directions.

7. Place positioner on the Namur bracket
in such a manner that the follower pin
(2) rests in the slot of the follower plate

(3, 3.1). Adjust the lever (1) correspond-

ingly.
Screw the positioner to the Namur
bracket using both its fixing screws.
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2.3 Attachment to Type 3510
Micro-flow Valve

The positioner is attached to the valve yoke
using a bracket.

For the required mounting parts and the ac-
cessories, refer to the order numbers listed

in Table 4 on page 12.

1. Place clamp (3) on the valve stem con-
nector, align at a right angle and screw
tight.

2. Screw bracket (10) to the valve yoke
using two screws (11).

3. Mount connecting plate () or pressure
gauge bracket (7) with pressure gauges
to the positioner, making sure both seal
rings (6.1) are properly seated.

4. Unscrew the standard installed lever M
(1) including follower pin (2) from the
positioner shaft.

5. Take lever S (1) and screw follower pin
(2) in the bore for pin position 17.

6. Place lever S on the positioner shaft and
screw tight using the disk spring (1.2)
and nut (1.1).

Move lever once all the way as far as it
will go in both directions.

7. Place positioner on the bracket (10) in
such a manner that the follower pin
slides into the groove of the clamp (3).
Adjust the lever (1) correspondingly.
Screw the positioner to the bracket (10)
using both its hexagon screws.



Attachment to Type 3510 Micro-flow Valve

Lever

Nut

Disk spring

Follower pin

Clamp

Connecting plate

Seal rings

Pressure gauge bracket
Pressure gauge mounting
kit

10 Bracket

11 Screw

N —

Important! Always use the connecting
plate (6) included in the accessories to
connect Supply and Output.

Never screw threaded parts directly
into the housing.

Fig. 6 - Attachment to Type 3510 Micro-flow Valve
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Attachment to rotary actuators

2.4 Attachment to rotary actuators

The positioner is mounted to the rotary actu-
afor using two double brackets.

For the required mounting parts as well as
the accessories, refer to the order numbers
listed in Table 5 on page 13.

Prior to the attachment of the positioner to
the SAMSON Type 3278 Rotary Actuator,
you have to mount the associated distance
piece (5) to the free end of the rotary actua-
tor shaft.

NOTE:

During the installation of the positioner as
described below, it is imperative that the ac-
tuator’s direction of rotation be observed.

1. Place follower clamp (3) on the slotted
actuator shaft or the distance piece (5).

2. Place coupling wheel (4) with flat side
facing the actuator on the follower
clamp (3). Refer to Fig. 8 to align slot
so that it matches the direction of rota-
tion when the valve is in its closed posi-
tion.

3. Screw coupling wheel and follower
clamp including screw (4.1) and disk
spring (4.2) tightly on the actuator shaft.

4. Screw the two bottom brackets (10.1)
with the bends pointing either to the in-
side or to the outside (depending on the
actuator size) to the actuator case. Posi-
tion top brackets (10) and screw tight.

5. Mount connecting plate (6) or pressure
gauge bracket (7) with pressure gauges
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to the positioner, making sure both O-
rings are seated properly.

For double-acting, springless rotary ac-
tuators, a reversing amplifier is re-
quired to attach the positioner to the ac-
tuator, see section 2.5.

Unscrew the standard follower pin (2)
from the positioner’s lever M (1).

Use the metal follower pin (5) in-
cluded in the mounting kit and screw
tight into the bore for pin position 90°.

Place positioner on the top brackets
(10) and screw tight. Considering the
actuator’s direction of rotation, adjust
lever (1) so that it engages in the slot of
the coupling wheel (4) with its follower
pin (see Fig. 8). It must be guaranteed
that the lever (1) is parallel to the long
side of the positioner when the actuator
is at half its angle of rotation.

Stick scale plate (4.3) on the coupling
wheel so that the arrow tip indicates the
closed position, and it can be easily
read when the valve is installed.

\L\

[ J

1 1.2
SR )

! 4.1

2£_ 4.2

3

-5
= E
Actuator flange ™ ——"

Fig. 7 - Mounting the coupling wheel in Type 3278




Attachment to rotary actuators

I/
d

T (] 6
104 df :é% ag—1 8
= A E—1.2
| = nul 11
— = — \
10.1—H Al "2
Important! : [ HlH —4.3
Always use the connecting N T | mm +F —4
plate (6) included in the ) ! I I v 5
accessories to connect L —L_Iﬁ —bd dTr
Supply and Output. —[H 1 L‘
Never screw threaded TJ =
parts directly into the ,7J‘ 77777 N :

housing. \

Valve opens counterclockwise

Legend for Figs. 7 and 8

1 Lever
1.1 Nut
1.2 Disk spring
2 Follower pin
3 Follower clamp (Fig. 7)
4 Coupling gear
4.1 Screw
4.2 Disk spring
4.3 Scale plate
5  Actuator shaft
Adapter for Type 3278
6 Connecting plate
6.1 Sedl rings
7 Pressure gauge bracket, or
8 Pressure gauge mounting kit
10 Top bracket
10.1 Bottom bracket

Fig. 8 - Attachment to rotary actuators

Valve opens clockwise
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Reversing amplifier for double-acting actuators

2.5 Reversing amplifier for double-
acting actuators

For the use with double-acting actuators,
the positioner must be fitted with a reversing
amplifier.

The reversing amplifier is listed as an acces-
sory in the Table 6 on page 13.

The output signal pressure of the positioner
is supplied at the output A1 of the reversing
amplifier. An opposing pressure, which
equals the required supply pressure when
added to the pressure at A1, is applied at
output A2. The rule A1 + A2 = Z applies.

Mounting

1. Mount the connecting plate (6) from the
accessories in Table 5 to the positioner.
Make sure that both O-rings (6.1) are
seated correctly.

2. Thread the special nuts {1.3) from the
accessories of the reversing amplifier
into the boreholes of the connecting
plate.

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

4. Place the reversing amplifier onto the
connecting plate (6) and screw tight
using both the special screws (1.1).
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NOTE:

In the Type 3730 Positioner the sealing plug
(1.5) should not be unscrewed out of the re-
versing amplifier.

The rubber seal (1.4) is not required and
can be removed when the plug is in use.

Signal pressure connections

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

Set the slide switch in the positioner to
AIR TO OPEN.



Reversing amplifier for double-acting actuators

From the positioner

— Oufput 38 Supp|y9 —

Aj /
A

o

|

M }H}
bl
A |
< |
i
;1

>

7]
\
|

Control Signc|5 14 1.5 Reversing amplifier
Aq to the actuator Ao 1.1 Special screws
1.2 Gasket
1.3 Special nuts
1.4 Rubber seal
1.5 Plug
) Connecting plate
6.1 O-rings
6.2 Screws

1 A]

Output 38

1.3 1.2 1.1

Fig. 9 - Mounting a reversing amplifier
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Attaching an external position sensor

2.6 Attaching an external position
sensor

Refer to Table 7 on page 31 for a list of the
mounting parts as well as the accessories re-
quired for the position sensor. Accessories
for the pneumatic connection to the posi-
tioner housing can be found in Table 8.

In the positioner version with an external po-
sition sensor, the sensor placed in a separ-
ate housing is attached over a plate or
bracket to the control valve. The travel pick-
off corresponds to that of a standard de-
vice.

The positioner unit can be mounted as re-
quired to a wall or a pipe.

For the pneumatic connection either a con-
necting plate (6) or a pressure gauge
bracket (7) must be fixed to the housing, de-
pending on the accessory chosen. Make
sure the seal rings (6.1) are correctly in-
serted (see Fig. 5, bottom right).

For the electrical connection the connecting
lead must be fitted with a M12x1 connector
plug at one end. The lead end without the
plug can be shortened, if required, and
wired with the connector included (section
3.2, page 33).

The electrical and pneumatic connections
between the sensor and the positioner unit
may be a maximum of 10 meters.

Note: In addition, the instructions in section
3.1 and 3.2 apply for the pneumatic and
electrical connection.

Operation and setting are described in sec-
tions 4 and 5.
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Fig. 10 - Positioner unit with sensor mounted on a
micro-flow valve

2.6.1 Mounting the position sensor
with direct attachment

Type 3277-5 Actuator with 120 cm?:

The signal pressure from the positioner is
routed over the signal pressure connection
of the connecting plate (9, Fig. 11 left) to
the actuator diaphragm chamber.

To proceed, first screw the connecting plate
(9) included in the accessories onto the actu-
ator yoke.

Turn the connecting plate (9) so that the
correct symbol for the fail-safe position
"Actuator stem extends" or "Actuator
stem retracts" is aligned with the mark-
ing (Fig. 11, below).

Make sure that the gasker for the con-
necting plate (9) is correctly inserted.
The connecting plate has boreholes with
NPT and G threads. Seal the threaded
connection that is not used with the rub-
ber seal and square plug.

Type 3277 Actuator with 240 to 700 cm?:

The signal pressure is routed fo the connec-
tion at the side of the actuator yoke for the
version "Actuator stem extends".



For the fail-safe position "Actuator stem re-
tracts" the connection on the top diaphragm
case is used. The connection at the side of
the yoke must be fitted with a venting plug
(accessories).

Mounting the sensor

Attaching an external position sensor

3. Depending on the actuator size and

rated travel of the valve, determine the
required lever and position of the fol-
lower pin (2) from the table on page
18. The positioner is delivered with
lever M in pin position 35 on the sen-
sor. If necessary, remove the follower
pin (2) from its pin position and move it

1. Place the lever (1) on the sensor in mid-
position and hold it in place. Unthread fo the b'o.rehole for the rgcommendeol
the nut (1.1) and remove the lever pin position and screw tight.
together with the disk spring (1.2) from Place the lever (1) and disk spring (1.2)
the sensor shaft. on the sensor shaft. Place the lever (1)
2. Screw the position sensor (20) onto the in mid-position and hold it in place.
mounting plate (21). Screw on the nut (1.1).
[ I . L o R
vl R =
1 IEs ) %& 1 — | 1[}
mptf W,
i |
t »/at
g B\ 1
17 — 1 1.1 I NN\ N
1.2 i
20 /= - [ H
21
9
un % f S
Ignal pressure
) Venting plug
|_— Signal pressure 1 lever
@% 1.1 Nut
Actuator stem ;'2 EIle spring
Symbol G NPT ollower pin
| extends refracts 3 Follower clamp
\@' ‘E’% @ 9 Connecting plate
. 11 Cover
Marking  — v v 20 Position sensor
21 Mounting plate
Fig. 11 - Mounting for Type 3277-5 Actuator (left) and for Type 3277 (right)
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Attaching an external position sensor

5. Place the follower clamp (3) on the actu-

ator stem, align and fasten it, making
sure that the fastening screw rests in the
groove of the actuator stem.

Place the mounting plate (21) together
with the sensor onto the actuator yoke
so that the follower pin (2) rests on the
top of the follower clamp (3). It must
rest on it with spring force.

Screw fight the mounting plate (21)
onto the actuator yoke using both fixing
screws.

Mount cover (11) on the other side.
Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.

2.6.2 Mounting the position sensor

with attachment according to
IEC 60534-6

For the required mounting parts as well as
the accessories, refer to the order numbers

listed in Tables 7 and 8 on page 31.

2.

Place the lever (1) on the sensor in mid-
position and hold it in place. Unthread
the nut (1.1) and remove the lever
together with the disk spring (1.2) from
the sensor shaft.

Screw the position sensor (20) onto the

bracket (21).

The standard attached lever M with the fol-
lower pin (2) at position 35 is designed

2021 1.1,1.2 141 3 14 9.1

9

Lever

Fig. 12 - Mounting according to IEC 60534-6 (NAMUR)

1

1.1 Nut

1.2 Disk spring

2 Follower pin

3 Follower plate
9 Stem connector

9.1  Bracket

14 Bolt

14.1 Screws

20  Position sensor
21 Bracket
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for120, 240 and 350 cm?2 actuators with
15 mm travel. For other actuator sizes or
travels, select the lever and pin position
from the table on page 18. Lever L and XL
are included in the mounting kit.

3. Place the lever (1) and disk spring (1.2)
on the sensor shaft. Place the lever (1)
in mid-position and hold it in place.
Screw on the nut (1.1).

4. Screw both bolts (14) to the bracket
(9.1) of the stem connector (9). Attach
the follower plate (3) and fix with the
screws (14.1).

5. Place the bracket with the sensor at the
NAMUR rib in such a manner that the
follower pin (2) rests in the slot of the
follower plate (3), then screw the
bracket using its fixing screws onto the
valve.

2.6.3 Mounting the position sensor
to Type 3510 Micro-flow Valve

Attaching an external position sensor

the sensor shaft.
Place the lever (1) in mid-position and
hold it in place. Screw on the nut (1.1).

Place the follower clamp (3) on the stem
connector, align it at a right angle and
screw tight.

Position the bracket (21) with the posi-
tion sensor on the valve yoke and screw
tight, making sure the follower pin (2)
slides into the groove of the follower
clamp (3).

For the required mounting parts as well as
the accessories, refer to the order numbers

listed in Tables 7 and 8 on page 31.

1. Place the lever (1) on the position sen-

sor in mid-position and hold it in place.

Unscrew the nut (1.1) and remove the
standard attached lever M (1) together
with the disk spring (1.2) from the sen-
sor shaft.

2. Screw the position sensor (20) onto the
bracket (21).

3. Select the lever S (1) from the acces-
sories and screw the follower pin (2)
into the hole for pin position 17. Place
the lever (1) and disk spring (1.2) on

Lever

1 Nut

.2 Disk spring
Follower pin
Follower clamp
Position sensor
Bracket

NN WN — — —
- o .

AT

%,

Fig. 13 - Mounting onto a micro-flow valve
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Attaching an external position sensor

2.6.4 Mounting the position sensor 3. Replace the follower pin (2) normally at-
fo rotary actuators tached to the lever (1) with the plain fol-
lower pin (@ 5) from the accessories

. . d it into the hole for pin posi-
For the required mounting parts as well as filgn ;(E)roe w it infe e hole for pin pos!

the accessories, refer to the order numbers
listed in Tables 7 and 8 on page 31.

Place the lever (1) and disk spring (1.2)

on the sensor shaft.

B Place the lever (1) in mid-position and

1. P|09e the.d|ever.(.1 )on fs'ehpi)j'_“?n ST”' hold it in place. Screw on the nut (1.1).
sor In mic-position anci hold it in place. ¢ i\ ihe instructions describing attach-

Unscrew the nut (1.1) and remove the ment to the standard positioner in section
standard attached lever M (1) together 24

with the disk spring (1.2) from the sen-
sor shaft.

Instead of the positioner, attach the position

sensor (20) with its mounting plate (21).
2. Screw the position sensor (20) onto the

mounting plate (21).

1 lever

1 11,12 1.1 Nut

1.2 Disk spring

2 Follower pin
20 Position sensor
21 Mounting plate

Fig. 14 - Mounting to rotary actuators
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Attaching an external position sensor

Table 7 Mounting parts for position sensor Order no.
Direct attachment Mounting parts for actuators with 120 cm?, see Fig. 11 left 1400-7472
Connecting plate (9, old) for Actuator Type 3277-5xxxxxx.00 (old) G1/8 1400-6820

Connecting plate (9, old) 1/4NPT 1400-6821
Accessories for Connecting plate (9, new for Actuator Type 3277-5xxxxxx.01(new) 1400-6823

actuator 120 cm?

Note: Only new connecting plates (9) can be used with new actuators (Index 01).

Old and new plates are not interchangeable.

Direct attachment Mounting parts for actuators with 240, 350 and 700 cm?, see Fig. 1Tright 1400-7471
NAMUR attachment Mounting parts . attachment to NAMUR rib w. lever Land XL, see Fig. 12 1400-7468
Attachment micro valve | Mounting parts for Type 3510 Micro-flow Valve, see Fig. 13 1400-7469
Attachmt. rotary actuators  Mounting parts with follower clamp and coupling wheel, see Fig. 14 1400-7473

Table 8 Order no.
Connecting plate (6) G1/4 1400-7461
onnecting piate 1/ANPT | 1400-7462

A .
“oones bracke! (7] G1/4 1400-7458
fo or pressure gauge bracke 1/4NPT 1400-7459
positioner

plus pressure gauge mounting kit (8) St. st./Brass 1400-6950

(Output and Supply) St. st./St. st. 1400-6951
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Pneumatic connections

3 Connections

3.1 Pneumatic connections

CAUTION!
The threads in the positioner housing are
not designed for direct air connection!

The thread connections must be screwed
into the connecting plate, the gauge assem-
bly or the connection block from the acces-
sories. The air connections are optionally
designed as bore with 1/4 NPT or G 1/4
thread.

The customary fittings for metal and copper
pipes or plastic hoses can be used.

IMPORTANT:

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

If the positioner is attached directly fo the
Type 3277 Actuator, the connection of the
positioner’s output pressure to the actuator
is fixed. For Namur attachment, the signal
pressure can be applied to either the upper
or lower diaphragm chamber of the actua-

tor, depending on the actuator’s fail-safe po-

sition.
For rotary actuators, the manufacturer’s spe-
cifications for connection apply.
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3.1.1 Signal pressure gauges

To monitor the supply air (Supply) and sig-
nal pressure (Output), we recommend that
pressure gauges be attached (see Tables 1
to 5 for accessories).

3.1.2 Supply air pressure

The required supply air pressure depends
on the bench range and the actuator’s oper-
ating direction (fail-safe position).

The bench range is registered on the name-
plate either as spring range or signal press-
ure range. The operating direction is
marked FA or FE, or by a symbol.

Actuator stem extends FA (Air to open)
Fail-safe position "Valve Closed"
(for globe and angle valves):

Required supply pressure =
upper bench range value + 0.2 bar,
minimum 1.4 bar.

Actuator stem retracts FE (Air to close)
Fail-safe position "Valve Open"

(for globe and angle valves):

For tight-closing valves, the maximum sig-

nal pressure pstmax is roughly estimated as
follows:

d2. - Ap

pStqu=F+ 4 A



Electrical connections

d = Seat diameter [cm] 3.2 Electrical connections

Ap = Differential pressure across valve [bar]

A = Actuator area [cm?]
F = Upper bench range value of actuator [bar] A

If there are no specifications, calculate as
follows:

Required supply air pressure =
upper bench range value + 1 bar

NOTE:
The signal pressure output (Output 38) of
the positioner can be limited via Code 16 to

pressures of 1.4, 2.4, or 3.7 bar or deacti-
vated (MAX).

As far as the electrical installation of
the device is concerned, the relevant
national regulations governing the
installation of electrical equipment
and the national accident prevention
regulations of the country of destina-
tion must be adhered to.

In Germany, these are the VDE regu-
lations and accident prevention regu-
lations of the employer’s liability in-
surance.

For installation in hazardous areas,
the following standards apply: EN
60079-14: 1997, VDE 0165 Part
1/8.98 "Electrical apparatus for ex-
plosive gas areas" and EN 50281-1-
2: VDE 0165 Part 2/11.99 "Electri-
cal apparatus for use in the
presence of combustible dust".

For intrinsically safe electrical ap-
paratus that are certified according
to the Directive 79/196/EEC, the
data specified in the certificate of
conformity apply for connection of
intrinsically safe circuits.

For intrinsically safe electrical ap-
paratus that are certified according
to the Directive 94/9/EC, the data
specified in the EC type examination
certificate apply for connection of in-
trinsically safe circuits.

Caution: Always use the same termi-
nal assignment as specified in the
certificate. Reversal of the electrical
connections may cause the explo-
sion protection to be ineffective!
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Electrical connections

Note on the selection of cables and wires:
To run several intrinsically safe circuits in a
multi-core cable, observe paragraph 12 of
EN 60079-14; VDE 0165/8.98.

Especially for generally used insulating ma-
terials, for example polyethylene, the radial
thickness of the conductor insulation must
be at least 0.2 mm.

The diameter of a single wire in a flexible

conductor must not be smaller than 0.1 mm.

The conductor ends must be protected
against unlaying, e.g. by using wire end
ferrules.

If the positioner is connected via 2 separate
cables, an additional cable gland can be
mounted.

Cable entries that are left unused must be
sealed with plugs.

The wires for the reference variable must be
connected to the terminals 11 and 12 in the
housing, observing the polarity shown in
Fig. 15.

The terminals should only be connected to
an electrical current source.

In general, it is not necessary to connect the
positioner fo a bonding conductor. Should
this be required, however, this conductor
can be connected inside the device.

Depending on the version supplied, the posi-
tioner is equipped with either inductive limit
switches and/or a solenoid valve or an
analog position transmitter.

The position transmitter is operated in a two-
wire circuit. In general, the supply voltage is
24V DC. With regard fo the resistance of
the supply leads, the voltage directly ot the
position transmitter terminals must not be
lower than 12 V and not higher than

30V DC.

A2 Al
| £ | | G
ass < J7 T | L=
i — |
+81[-82 [|[+11[-12] [+83[-84] [+51]-52] [+41]-42 [|[+31]-32
! | See p.éforswihﬁmp“ﬁerwith and without | !
| | explosion protection acc. to EN 60947-5-6 ll
b
24VDC | 4..20mA  Fault indication Limit switches | 2-wire transmitter
Solenoid valve 1 Centrol signal A3 A2 Al + supply unit for the
Software Software or position transmitter
optional inductive

Fig. 15 - Electrical connections

optional
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Refer to Fig. 15 or the label on the terminal
block for the terminal assignment.

Caution!

It is not permissible to leave cable glands
open. They must be sealed with protective
caps.

The degree of protection IP 65 only applies
to a closed positioner housing.

Accessories:

Cable gland M20 x 1.5:

Black plastic Order no. 1400-6985

Blue plastic Order no. 1400-6986
Nickel-plated brass  Order no. 1890-4875

Adapter M20 x 1.5to0 1/2 NPT
Aluminum, powder-coated
Order no. 0310-2149

Electrical connections

Connection for version with external posi-
tion sensor

The terminal assignment is fixed by the con-
nector of the connecting lead.

Shorten the connecting lead to the re-
quired length and strip the insulation off.
Route the strands to the following con-
tacts of the free connector:

Contact Cable color

1 Brown

2 White

3 Blue

4 Black  shielding
5 Green/yellow

Connect the fixed M12x1 plug connector
to the position sensor and the mounted
connector to the positioner unit.

3.2.1 Switching amplifiers

For operation of the limit switches, switch-
ing amplifiers must be connected in the out-
put circuit. To ensure the operating relia-
bility of the positioner, the amplifiers should
comply with the limit values of the output cir-
cuits conforming to EN 60947-5-6.

If the positioner is to be installed in hazard-
ous areas, the relevant regulations must be
observed.
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3.2.2 Establishing communication

Communication between PC and positioner
(via FSK modem or handheld communica-
tor, if necessary, using an isolation ampli-

fier) is based on the HART protocol.

Type Viator FSK modem

RS 232 EExia Order no. 8812-0129
RS 232 not ex Order no. 8812-0130
PCMCIA Order no. 8812-0131

If the supp|y vo|tage of the controller or con-
trol station becomes too low because it has
been reduced by the load in the circuit, an
isolation amplifier is to be connected be-
tween controller and positioner (interfacing
as for positioner connected in hazardous
areas, see Fig. 16).

If the positioner is used in hazardous areas,
an explosion-protected isolation amplifier is
to be used.

By means of the HART protocol, all control
room and field devices connected in the
loop are individually accessible through
their address via point-to-point or standard
bus (Multidrop).

Point-to-point:

The bus address/polling address must al-
ways be set fo zero (0).

Standard bus (Multidrop):

In the standard bus (Multidrop) mode, the
positioner follows the analog current signal
(reference variable) as for point-to-point
communication. This operating mode is, for
example, suitable for split-range operation
of positioners (series connection). The bus

Connection in hazardous area

Connection in non-hazardous area Handheld communicator 1+
or second FSK modem ‘ ‘
! N
[ =T .
41020 mA i 3730-30
1
Controller/control station FSK modem I><]
I
‘ Safe area Hazardous area

FSK modem ( \

Fig. 16 - Connection with a FSK modem

[T
Y ;
4| 1 3730-31
_t] 1o
Controller/control station Exisolation amplifier ! ! I><]
\ \
Handheld communicator & ———-

or second FSK modem (ex version)
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address/polling address has to be within a
range of 1to 15.

Note:

Communication faults may occur when the
process controller/control station output is
not HART-compatible.

For adaptation, the Z box, order no. 1170-
2374, can be installed between output and
communication interface. At the Z box
voltage of 330 mV is released (>16.5 Q ot
20 mA).

Alternatively, a 250-Q resistor can be con-
nected in series and a 22-uF capacitor can
be connected in parallel to the analog out-
put. Note that in this case, the controller
output load will increase.

Controller/control station

Fig. 17 - Adapting the output signal

Electrical connections
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Operator controls and displays

4 Operation

Note:

A summary about operation and start up
can be found in section 7, page 56. A lea-
flet including the same summary is also en-
closed with the positioner.

4.1 Operator controls and displays

Rotary pushbutton

The positioner is mainly operated with the
rotary pushbutton. Codes, parameters and
values are selected or set by turning the
button and confirmed by pressing it.

Slide switch AIR TO OPEN or AIR TO CLOSE

This switch is used to adapt the positioner to
the operating direction of the actuator.

For actuator where the supply pressure
opens the valve, fail-safe position:
"springs close valve": switch position
AIR TO OPEN.

For actuator where the supply pressure
closes the valve, fail-safe position:
"springs open valve": switch position
AR TO CLOSE.

For positioners with an attached revers-
ing amplifier for double-acting rotary ac-
tuators (see section 2.5): switch position

AIR TO OPEN.
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Volume restriction Q

The volume restriction is used to adapt the
air delivery to the actuator size. Two fixed
settings are possible depending on how the
air is routed at the actuator:

For actuators smaller than 240 cm?2 and

with lateral signal pressure connection
(Type 3271-5) — choose MIN SIDE,

Signal pressure connection on the back
(Type 3277-5) — choose MIN BACK.

For larger actuators, choose MAX SIDE
for lateral connection and MAX BACK
for connection on the back.

Displays

The LC display indicates symbols that are
assigned to codes, parameters and functions.
In the operating modes Manual 2 and
Automatic C, the bar graph indicates the
system deviation that depends on the sign
(+/-) and the value. One bar graph element
appears per 1 % system deviation.

If the device is not initialized, (see section
4.3.1), the lever position in degrees relative
to the longitudinal axis is indicated instead
of the system deviation. One bar graph ele-
ment corresponds to approximately a 5°
angle of rotation. If the fifth element blinks
(displayed value > 30°), the permissible
angle of rotation has been exceeded. Lever
and pin position must be checked.



Operator controls and displays

Displays and their meanings

AUtO  Automatic MAN  Manual setting funE  Initialization in progress

cL Clockwise MAX  Maximum range YES  Available

CCL  Counterclockwise NO  Notavailable zP Zero point adjustment

Err Error NOM  Nominal travel

ESC  Escape (cancel) ON On A7 Increasing/increasing

HI ix greater than OFF Off 2N Increasing/decreasing
20.5mA RES  Reset

Lo ix smaller than RUN  Start G blinking Controlled
3.8mA SAFE  Fail-safe position operation

LOW  wioo low SUb  Substitute calibration 4 blinking Not inifialized

Fault  Manual operation  Control operation ~ Code

o Y N Bar graph for
Designation | } G 8 8 system deviation

Position |- - I - or lever position
Parameter
' ' '-| ' Units
o wo®8r
Limit switch - — (]

Limit switch

Alarm 1 \\}( /_@ //j S\\H‘\AlarmZ

Enable configuration  Limitvalue of total  Fail-safe position
valve fravel exceeded active

Initialization key Cap or rotary switch Metal tag  Proximity switch

N
N||%]
1S]Z zop

"2 G 88

v
[a! .

T o A S\

K7,
1Sl

Switch for

:lﬂl/ fail-safe action of

the actuator

I Volume restriction

|| Rofary pushbution

-

Fig. 18 - Display and operator controls
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Enabling and selecting the parameters

4.2 Enabling and selecting the par-
ameters

The codes which are marked with an aste-
risk (*) on page 59 onwards in section 8
must be enabled with Code 3 before the as-
sociated parameters can be configured as
described below.

4 3

DFF
4 3
CIN

N
4

Code 3
Configuration not

enabled

Configuration

enabled

From the current display, turn the rotary

pushbutton until Code 3 and OFF ap-

pears on the display.

Confirm Code 3 by pressing the & but-

ton, the code number blinks.

Turn @ button until ON appears.

Confirm setting by pressing the & but-

ton.
Configuration is enabled and is indicated
by the & symbol appearing on the display.
Now you can adjust the codes, parameters
and values for the control valve in any
desired order by turning the & button. Con-
firm settings by pressing the & button.
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IMPORTANT:

To cancel a value that you have just entered
under a code, turn the @ button until ESC
appears on the display and press to confirm.

Canceling the setting

=
‘

o
M Q

5

CAUTION!

If no settings are entered within 120 s, the
enabled configuration function becomes in-
valid and the display resets to Code 0.

The Code list on page 59 onwards in sec-
tion 8 shows all parameters that can be ad-
justed, including their description and the
factory settings with the default values.

IMPORTANT:

After attaching the positioner to the valve as
well as adjusting the fail-safe position and
the volume restriction, it is sufficient in stand-
ard operation to activate the initialization
key in order to ensure optimum positioner
operation (see section 5.4.3 on page 44).
For this purpose, the positioner must be
operated with its default values. If necess-
ary, a reset must be carried out (see section
5.9, page 53).




4.3 Operating modes

4.3.1 Automatic and manual oper-
ating modes

Prior to initialization:

If the positioner has not been initialized yet,
the automatic operating mode AUtO cannot
be selected.

The valve can only be positioned manually
with the positioner.

To do this, turn & button clockwise until
Code I appears, then confirm Code by
pressing the & button.

NPV N2
,&, e
S LN

- idd”

If both the code number and the hand sym-
bol are blinking, the valve can be manually
positioned by turning the & button.

This type of manual adjustment is used to
check the operating range of the positioner,
see also page 43, section 5.4.

After initialization:

After successful initialization in the MAX,

NOM or MAN mode (section 5.4.3), the po-

sitioner is in automatic operating mode G .

Operating modes

Switching to manual operating mode

With Code 0, press the & button, AUIO ap-
pears in the display, Code 0 blinks.

Turn @ button until MAN appears.

G0 G 0

RULD | | MAN

Press & button to confirm, the hand symbol
appears and then the current position in %,

Turn @ button until Code 1 appears,

4 g 4 i
255 255,

(I

Press @ button to confirm,
Code 1 blinks.
The positioner is in manual operating mode

The switchover is smooth since the manual
operating mode starts up with the set point
last used during automatic operating mode.

The required valve position can be adjusted
by turning the @ button.

NOTE:

Switching from manual to automatic opera-
ting mode works in the same manner.

First, you must reset the positioner to Code
0 and then set it to automatic mode AUtO
and confirm.
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Start-up and settings

4.3.2 SAFE - Fail-safe position

If you want to move the valve to fail-safe po-

sition, proceed as follows:

With Code 0, press the @® button,
AUIO or MAN appear on the display,
Code 0 blinks.

Turn the @ button until SAFE appears
G T

SFIF;E

Press the @ button to confirm.

Operating mode SAFE has been selected,
symbol S for the fail-safe action appears.
CAUTION! The valve moves to the fail-safe
position.

Once the positioner is initialized, the cur-
rent valve position is indicated on the digital
display in %.

If you want to reset the valve from the fail-
safe position fo the operating mode AUtO
or MAN, the @ button must be pressed
while Code 0 is active.

When the code number b|inks, turn the ®
button to switch to the desired operating
mode.

Press the & button to confirm.

42 B 8384-3EN

5 Start-up and settings

NOTE:

A summary about operation and start-up
can be found in section 7 on page 56. A
leaflet including the same summary is also
enclosed with the positioner.

Connect pneumatic supply air (Supply
9), making sure the pressure is correct as
described in section 3.1.

Impose electrical reference variable of 4
to 20 mA (terminals 11 and 12).

The voltage supply for versions with a

solenoid valve must be connected at
>19 V DC (terminals 81(+) and 82(-)).

WARNING!

The signal pressure delivered may
cause the actuator stem to move, be
aware of risk of injury!

5.1 Determining the fail-safe posi-
tion

To adapt the positioner to the operating
direction of the actuator, set slide switch
to

AIR TO OPEN or AIR TO CLOSE.

AIR TO OPEN = Signal pressure opens

the valve, for fail-safe position actuator

stem extends/valve closed.

AIR TO CLOSE = Signal pressure closes
the valve, for fail-safe position actuator

stem retracts/valve open.



5.2 Adjusting volume restriction Q

For actuators smaller than 240 cm2 and
with lateral connection of the signal
pressure (Type 3271-5):

Restriction position to MIN SIDE,

For connection at the back (Type 3277-
5) Restriction position to MIN BACK.

For actuators of 240 cm?2 and larger, se-
lect MAX SIDE for lateral connection and
MAX BACK for connection on the back.

CAUTION!
If you change the position of the restriction

after initialization, the positioner must be re-

initialized.

5.3 Adapting the display

The data representation on the positioner
display can be turned by 180°.

I the displayed data appear upside down,
proceed as follows:

s ¢
1234

Reading direction for

matic connections

Reading direction for left
attachment of pneumatic
connections

23;

1. Turn the @ button until Code 2 ap-
pears, then confirm Code 2 by pressing
the @ buﬁon,

Code 2 blinks.

right attachment of pneu-

Start-up and settings

2. Turn the @ button until the display is
adjusted to the desired direction, then
confirm reading direction by pressing
the @ button.

5.4 Start-up at the positioner

5.4.1 Limiting the signal pressure

The signal pressure must be restricted in
cases where the maximum actuator force
can lead to valve damage.

To proceed, first select Code 3 for enabling
configuration and then set the pressure limit
to 1.4, 2.4 or 3.7 over Code 16.

5.4.2 Checking the operating
range of the positioner

To check the mechanical attachment and
the proper functioning, the valve should be
moved through the operating range of the
positioner in the manual operating mode
with the manual reference variable.

S U | CodeO
Select
=\‘= 9 =\“| manual operation
Default MAN
2 1| coder

Position valve using the
rotary pushbutton, the
current angle of rotation
is indicated

c55”

1. Turn the @ button until Code 0 ap-
pears, then confirm Code 0 by pressing
the @ button.
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Start-up and settings

2. Turn @ button until MAN appears in
the display, i.e. manual operating
mode, confirm adjusted operating
mode by pressing the @ button.

3. Turn the © button until Code T ap-
pears, confirm Code 1 by pressing the
@ button.
The hand symbol and Code 1 blink.

4. Position control valve by turning the ®
button several times until pressure
builds up, and the control valve moves
to its final positions so that the
travel/angle of rotation can be checked.
The permissible range has been ex-
ceeded when the displayed angle is
higher than 30°, and the outer right or
left bar graph element blinks.

If this is the case, it is absolutely necess-
ary to check lever and pin position as
described in section 2.

NOTE:

If the selected pin position is smaller than in-
tended for the respective travel range, the
positioner switches to the SAFE mode, the

valve moves to the fail-safe position (see sec-

tion 4.3.2 on page 42).

5. Initialize positioner as described in sec-
tion 5.4.3.

5.4.3 Initialization

During initialization the positioner adapts it-
self optimally to the friction conditions and
signal pressure demand of the control valve.
The type and extent of self-adaptation de-

pends on the set initialization mode (see sec-

tion 5.4.4.). Default setting is MAX, i.e. in-
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itialization based on the maximum range
(factory default).

If configuration is enabled via Code 3,
Code 6 can be used to switch to other initial-
ization modes.

If the positioner has been initialized once al-
ready, it will automatically go to the opera-
ting mode used last after the electric refer-
ence variable is imposed, Code 0 appears
on the display.

During first-time initialization, the 2 sym-
bol blinks on the display.

IMPORTANT:

Every time you re-initialize the positioner, it
should be reset to its basic settings including
all default values (see section 5.9 on p. 53).
NOTE:

The initialization process can be started by
pressing the INIT key with a suitable tool.
The time required for the initialization proce-
dure depends on the running time of the ac-
tuator and can take a few minutes.

ﬁ WARNING!
During the initialization, the control

valve moves through its entire
travel/angle of rotation range.
Therefore, never initialize while a
process is running, but only during
start-up, when all shut-off valves are
closed.

During initialization, full supply
pressure may be applied to the actu-
ator. In cases where this may cause
impermissible positioning forces to
occur, the maximum signal pressure
supplied to the actuator must be
limited (see section 5.4.1)




S 5 Alternating displays
(V)] R Vv Initialization running
(N A

5 Bar graph display
amm indicating the initializa-
tion’s progress
tunt
G 8 Initialization successful,
R IR positioner in automatic
S3C operating mode
(m J.S%

If initialization is successful, the positioner
moves fo automatic operation which is indi-
cated by the control symbol G .

The reference variable appears in % on the
display. In case of malfunctions, the process
is canceled and the fault symbol i ap-
pears, see section 5.7 on page 52.

During initialization, the direction of action is
set to match the fail-safe position of the valve.
This results in the following relation between
reference variable and valve position:

Fail-safe Direction of Valve
position action Closed at Open at
Actuator stem
extends (FA) AA 4AmA 20 mA
AIRTO OPEN
Actuator stem
retracts (FE) 2N 20mA 4mA
AIRTO CLOSE

The tight-closing function is activated.
Set Code 15 (final position w>) to 99 % for
three-way valves.

Start-up and settings

Following this, other valve-specific par-
ameters can be set.

5.4.4 Initialization mode

After enabling configuration with Code 3
and accessing Code 6, you can choose one
of the initialization modes MAX, NOM,
MAN or SUD to start initialization. ZP which
is zero point adjustment, is described in sec-
tion 5.8 on page 53.

MAX - Initialization based on maximum range

Initialization mode for simplified start-up for
valves with two definite mechanical final po-
sitions, e.g. for three-way valves.

The positioner determines travel/angle of ro-
tation of the throttling element from the
CLOSED position to the opposite stop and
adopts this travel/angle of rotation as oper-
ating range from 0 to 100 %.

Enable configuration:

7 3

mEY Default OFF
iJIN
©
Turn @ — Code 3,Press @,
Tun @® - ON, Press .
After enabling:
4 b
m-mm Defouh MAX
Y/} v
(N R A
£
Turn @ = Code 6, Press ®
Tum@® = MAX, Press & .
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Start-up and settings

Press INIT key to start the initialization pro-
cedure!

The initialization procedure may
take several minutes, depending on
the actuator size, because the valve
moves through its entire
travel/angle of rotation range.

NOTE:

After MAX initialization, the positioner can-
not indicate nominal travel/angle of rota-
tion in mm/°, Code 5 remains disabled.

In addition, the lower (Code 8) and the
upper (Code 9) x-range value can only be
displayed and modified in %.

If you want the display to indicate mm/°,
proceed as follows after the configuration
has been enabled:

Press &

Turn @ — Code 4,

Turn @ — Select pin position entered
during installation,

Press .

If you now switch to Code 5, the nominal
range appears in mm/°.

The lower and upper x-range values for
Code 8 and 9 are displayed in mm/° and
can be adapted accordingly.
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NOM - Initialization based on nominal range

Initialization mode for all globe valves.

For this initialization mode, the following
parameters must be entered: pin position
(Code 4), nominal travel/angle (Code 5)
and, if required, the direction of action
(Code 7).

The calibrated sensor enables the effective
valve travel to be preset very accurately.
During the initialization procedure, the posi-
tioner checks whether the control valve can
move through the indicated nominal range
(travel or angle) without collision.

In case of a positive result, the indicated
nominal range is adopted with the limits of
lower x-range and upper x-range values as
the operating range.

NOTE:

The maximum possible travel must always
be greater than the nominal travel entered.
If this is not the case, the initialization is
aborted (error message Code 52) because
the nominal travel is not achieved.

Enable configuration:

- 3

(AN
LN Default OFF
©
Turn @ = Code 3, Press &
Tum@® - ON, Press D .



After enabling:
R

35-

Turn @ — Code 4, Press @,
Turn @ - Select pin position entered dur-

Default OFF

o

ing the installation, Press .
25
\C A Default 15
U
©
Turn @ — Code 5, Press @,

Turn @ — Enter nominal valve travel,
Press 0.

4 b
Default MAX
NI
A NENN
5
Turn @ — Code 6, Press &,
Tum @ = NOM, Press &.

Press INIT key to start the initialization pro-
cedure!

The initialization procedure may

A take several minutes, depending on
the actuator size, because the valve
passes through its entire travel/
angle of rotation range.

Start-up and settings

MAN - Initialization based on nominal range
with default upper x-range value by means
of manual adjustment.

Initialization mode just as NOM, however,
for starting up valves with unknown nominal
range.

In this mode, the positioner expects the control
vailve to be moved manudilly to the desired
OPEN position prior to enabling the initializa-
tion procedure.

The upper range travel/angle of rotation
value is adjusted using the rotary pushbuton.
The positioner uses this OPEN position and
the CLOSED position fo calculate the differen-
tial fravel/angle and accepts it as the opera-
ting range with the lower x-range value and
upper x-range value being the limits.

4 0
Y]] Y Default MAN
LIrnN
Turn @ — Code 0, Press @,

Turn @ — Choose MAN,
Press &

NV N
,ﬁ, RS
7 N /l\

BREL

Turn @ — Code 1, Press @,
Code 1 blinks,

Turn @, until the valve is in OPEN position.

Press .
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Start-up and settings

Enable configuration:

7 3

mEN
ON Default OFF
£
Turn @ - Code 3, Press @,
Turn @ = ON, Press ®.

After configuration has been enabled:

Turn @ = Code 4, Press @,

Turn @ - Select pin position entered
during the installation.

Press ©.
4 5
™M O N Default MAX
(N mEA
>
Turn @ = Code 6, Press @,
Turn @ = MAN, Press .

Press INIT key to start the initialization pro-
cedure!

The initialization procedure may
take several minutes, depending on
the actuator size, because the valve
moves through its entire
travel/angle of rotation range.
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SUb

(substitute configuration, without initialization)

This initialization mode is an emergency
mode. The positioner parameters are esti-
mated and not determined by an initializa-
tion procedure, so that a high stationary ac-
curacy cannot be expected.

You should always select a different initializ-
ation mode if the system allows it.

The initialization mode SUb is used fo re-
place a positioner while the process is in
operation.

For this purpose, the control valve is usually
fixed mechanically in a certain position, or
pneumatically by means of a pressure sig-
nal which is routed to the actuator exter-
nally. The blocking position ensures that the
plant continues to operate in this valve posi-
tion.

After the old positioner has been replaced
with a new one, the following parameters
must be entered: pin position (Code 4),
nominal range (Code 5), direction of action
(Code 7) and closing direction (Code 34).
The default travel limit of 100 % (Code 11)
must be disabled with OFF.

In addition, the blocking position (Code 35)
must be adjusted with the @ button so that
it matches the position of the previously
blocked valve.

The parameters Kp (Code 17), Tv (Code 18)
and the pressure limit (Code 16) should re-
main set to their default values.

If the configuration data of the new posi-
tioner are known, it is recommended fo ac-
cept its Kp and Ty values.



After setting the AIR TO OPEN/CLOSE
switch for the fail-safe position, adapting
the volume restriction and pressing the INIT
key, the positioner calculates its configura-
tion data on the basis of the blocking posi-
tion and the closing direction as well as the
other entered data.

The positioner switches to manual operation,

subsequently the blocking position should be
canceled as described beforehand.

Enable configuration:

4 3
Default OFF
(LY
I
©
Turn @ — Code 3, Press &,
Turn ® - ON, Press ©.
After enabling:
7
3 S Default OFF
©
Turn @ — Code 4, Press &,

Turn @ - Select pin position entered
during the installation,

Press .
4 5
Default 15 mm
1C Do
| S.U
©

Turn @ — Code 5, Press &,
Turn @ = Enter nominal trqve|/ang|e
Press .

Start-up and settings

4 6
5 U b Default MAX
©
Turn @® — Code 6, Press @,
Turn @ - SUb, Press ©.
20
2 9 Default 271
/ /
©

Tun @ = Code 7, Press @,
Turn @ — Retain direction of action
[>>] 77 or select <> AN,

Press @ .
s
!
OFF
©
Turn @ — Code 11, Press D,

Turn @ — Disable mechanical stop,
Press ©.

> T
OFF

o

Default 100.0

Default OFF

Turn @ = Code 16,
Retain default value for pressure limit,
change value only if necessary.
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Start-up and settings

2N
-= Default Kp = 7

52
Turn @ = Code 17,

Retfain default. Proceed as follows only if known:

Press &©.
Turn @ = Select Kp,
Press .
2 '8
e Default 2
©

Turn @ = Code 18,
Retain default Ty, change only if known.

N
i Default CCL
[ I I
54
Turn @ — Code 34, Press ®.

Turn @ - Select closing direction.

CCL = counterclockwise, CL = clockwise.
Direction of rotation which causes the valve
to move to the CLOSED position (view onto

the rotary pushbutton movement while posi-

tioner cover is open).

Press &®.

50 €EB8384-3EN

2. 15

C M..| Default 0.0
.4
©
Turn @ — Code 35, Press .

Turn @ - Enter blocking position, e.g.
5 mm (read off ot travel
indicator scale of the blocked
valve or measure with a ruler).

Press .

Move switch for fail-safe position to AIR
TO OPEN or AIR TO CLOSE acc. to sec-
tion 5.1 on page 42.

Adjust volume restriction acc. to section

5.2 on page 43.
Press INIT key!

The positioner switches to manual operating
mode!

2 35

The adjusted blocking
position is indicated

50~

4

Error 76 (no emergency mode) appears on the dis-
play and, in some cases, error 57 because the in-
itialization procedure has not yet been completed.

These error codes do not have any influence on the
positioner’s ability to operate.



Canceling the blocking position

For the positioner to follow its reference vari-
able again, the blocking position must be
canceled and the positioner must be set to
automatic operation AUHO as follows:

Turn @ — Code 1, Press &,

Code 1 blinks.

Turn @ in order to move the valve slightly
past the blocking position, then cancel
mechanical blocking.
Press &

Turn @ — Code 0,
Code 0 blinks.

Turn @ until AUKO appears,

Press &@ to confirm the operating mode.

Press @,

The positioner switches to automatic opera-
ting mode!

The current valve position is indicated in %.

Start-up and settings

NOTE:

If the positioner shows a tendency to hunt in
automatic operating mode, the parameters
Ke and Ty must be slightly corrected. Pro-
ceed as follows:

Set Ty to 4 (Code 18)

If the positioner still oscillates, the gain Kp
(Code 17) must be decreased until the posi-
tioner shows a stable behavior.

Zero point correction

Finally, if process operations allow it, zero
point must be adjusted according to section
5.8 on page 53.

CAUTION!
The positioner automatically moves to zero
point.
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Start-up and settings

5.5 Start-up over local interface
(SSP)

The positioner must be supplied with at least
4 mA current.

The positioner can be directly connected to
the PC over the SERIAL INTERFACE and ser-

ial interface adapter (order no. 1400-7700).

You can access all the positioner’s par-
ameters by using the TROVIS-VIEW soft-
ware with installed device module 3730-3.

Proceed as described in section 5.3 to
5.4.3 for start-up and settings.

5.6 Start-up over HART communi-
cation

The positioner must be supplied with at least
4 mA current. The FSK modem must be con-
nected in para||e| to the current |oop.

A DTM file (Device Type Manager) confor-
ming to the Specification 1.2 is available
for communication. This allows the device,
for example, to be run with the PACTware
operator interface. All the positioner’s par-
ameters are then accessible over DTM and
the operator interface.

Proceed as described in section 5.3 to
5.4.4 for start-up and settings.

NOTE!

The write access for HART communication
can be disabled over Code 47. You can
only disable or enable this function locally
at the positioner.

The write access is enabled by default.
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The on-site operation including the INIT key
can be locked over HART communication.
The word "HART" then blinks on the display
when Code 3 is selected.

This locking function can only be disabled
over HART communication.

On-site operation is enabled by default.

5.7 Fault

In case of fault, the fault symbol i appears
on the display in the top left corner.

Additionally, for some faults a signal is
issued via the fault alarm contact (see error
code list).

To access the error codes, turn the & but-
ton to Code 50 and higher.

Err appears on the display with the respec-
tive error code.

For the cause of the fault and its remedy,
refer to the codes listed in section 8 on
page 59 onwards.

S 00
II ,é,
N

56
Display indicating an
(o error code
crr

o S

After an error code has occurred, you
should first try to acknowledge it as follows:

Enable configuration:
Turn @ = Code 3,
Turn @ = ON,

Press ®,
Press .

Turn @ until the error code number ap-
pears, then

press the @ button to confirm.



Should the error occur again, read the
remedy instructions in the error code list.

5.8 Adjusting the zero point

In case of discrepancies with the closing po-
sition of the valve, e.g. with soft-sealing
plugs, it may become necessary to recali-
brate the zero point.

Enable configuration:

s 3
‘i Default OFF
iJiv
©
Turn @ — Code 3, Press @D,
Turn ® - ON, Press .
After enabling:
G b6
< Default MAX
.P
©
Turn @ — Code 6, Press D,
Turn ® - ZP, Press ©.

Press INIT key.

Zero point adjustment is enabled, the posi-
tioner moves the control valve to the
CLOSED position and readjusts the internal
electrical zero point.

Start-up and settings

5.9 Reset to default values

This function resets all parameters to the fac-
tory default values (see list of codes in sec-

tion 8).

Enable configuration:

“h 3

(AN
i

°

Turn @® - Code 3,
Turn ® = ON,

After enabling:

G 36

Rlll\l
N
©

The valve briefly moves from the cur-
rent travel/angle of rotation position
to the closed position.

Turn @ = Code 36,
Turn @ — RUN,

Default OFF

Press @,
Press .

Default OFF

Press @,

Press ©.

All parameters are reset and can be re-

configured.
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6 Adjusting the limit switch

The positioner version with inductive limit
switch has one adjustable tag (1) mounted
on the shaft which operates the proximity
switch (3).

For operation of the inductive limit switch,
the corresponding switching amplifier (see
section 3.2.1) must be connected to the out-
put.

If the tag (1) is in the field of the switch, the
switch assumes a high resistance. If the tag
is out of the field, the switch assumes a low
resistance.

Normally, the limit switch is adjusted such
that it will provide a signal in both end posi-
tions of the valve. The switch, however, can
also be adjusted to indicate intermediate
valve positions.

The desired switching function, i.e. whether
the output relay shall be picked up or re-
leased when the tag has entered the field,
has to be determined, if necessary, at the
switching amplifier.

NOTE:

The inductive limit switch replaces the soft-
ware limit switch A1 with terminal assign-
ment +41/-42.

Each switching position can optionally be
set fo indicate when the tag has entered the
field, or when it has left the field.

The second software limit switch remains ef-

fective, the function of the software limit
switch A1 is disabled.
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Adapting the software

Code 38 (inductive alarm is set to YES).
The inductive limit switch is connected to the
terminals +41/-42.

The device is set up accordingly when de-
livered ex works SAMSON.

Adjusting the switching point:

IMPORTANT: During adjustment or festing,
the switching point must always be ap-
proached from mid-position (50 %).

To ensure safe switching under any ambient
conditions, the switching point should be ad-
justed to a value of approx. 5 % before the
mechanical stop (OPEN — CLOSED).

For CLOSED position:

1. Initialize positioner.

2. Use the MAN function to move the posi-
tioner to 5 % (see LC display).

3. Adjust the tag using the yellow adjust-
ment screw (2) until the tag enters or
leaves the field and the switching ampli-
fier responds. You can measure the
switching voltage as an indicator.

Contact function:
Tag leaving the field > contact is made.
Tag entering the field > contact is opened.



Adjusting the limit switch

For OPEN position:

1. Initialize positioner.

2. Use MAN function to move positioner fo
95 % (see LC display).

3. Adjust the tag (1) using the yellow ad-
justment screw (2) until the tag enters or
leaves the field. You can measure the
switching voltage as an indicator.

Contact function:

Tag leaving the field > contact is made.

Tag entering the field > contact is opened.

1 Metal tag
2 Adjustment screw
3 Proximity switch

I
@
3015 XYW
YOVENW

0 3015 NW
YovE XYW

¢ N N\
! |
2 @ Q||IO
; i
Y,

Fig. 19 - Adjusting the limit switch
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7 Quick start-up guide
7.1 Mounting

Direct attachment

to SAMSON Type 3277 Actuator

Travel mm  Actuator cm? Pin position
7.5 120 25
15 120/240/350 35
15/30 700 50

Note:

Standard delivery includes lever M ready
assembled with the follower pin on 35 mm
pin position for 15 mm travel!

To mount the positioner, lift the lever so
that the follower pin rests on the follower
clamp of the actuator stem.

NAMUR attachment

Defermine the maximum travel range of
the control valve from the closed position
to as far it will go in the other direction.
Select the lever to match the maximum
travel range as well the next largest pin
position and screw onto the shaft of the
positioner.

Lever option/pin distance: see table on
page 61 or on cover plate of the posi-
tioner.

Screw the Namur bracket onto the valve
yoke so that it is aligned centrally to the
slot of the follower plate when the travel
position is at 50 %.

Secure the positioner to the Namur
bracket, making sure that the follower
pin is in the slot of the follower plate.
Make sure the lever can still move.
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Attachment to rotary actuators

Lever M Pin position 90°

Put the valve into the closed position,
determine the opening direction.

Place the follower p|0te on the slotted ac-
tuator shaft and fasten it to the coupling
wheel. Attach the upper and lower
brackets to the actuator.

Place the positioner on the brackets and
screw tight, making sure that the lever
with its follower pin engages the slot of
the coupling wheel, while taking into ac-
count the opening direction.

It is important to make sure that the
lever’s mid position corresponds fo the
mid travel of the valve (lever’s mid posi-
tion = the lever is parallel to the long
side of the positioner casing).

Pneumatic connections

Screw the threaded connections only
into the attached mounting block, con-
necting plate or pressure gauge block
from the accessories.



7.2 Start-up

Connect pneumatic supply air (1.4 to 6
bar).
Impose electrical reference variable (4 to

20 mA).

Set the fail-safe position

Place the slide switch acc. to fail-safe posi-
tion of the control valve:

AIR TO OPEN (signal pressure opens the
valve) or

AIR TO CLOSE (signal pressure closes the

valve).

Adapt the volume restriction Q to the actua-
tor size

Only set the restriction for actuators
<240 cm? to

MIN SIDE for connection at the side or
MIN BACK for connection at the back.

CAUTION!
After each change of the restriction posi-
tion, the positioner must be re-initialized.

Changing the reading direction of the dis-
play (if necessary)

Turn @ — Code 2, .,

turn @ - Display ok, .

Quick start-up guide

Operation

Selecting the parameters or values

Each parameter has a code number which
is shown in the display. Use the ® rotary
pushbutton to select. Turn the button to se-
lect parameters or values and then push
to confirm.

Press ESC to prevent an entered value from
being accepted.

Enabling parameters

Parameters that have a code marked with
an asterisk (*) can only be changed when
they are enabled beforehand using Code 3.
The configuration mode is shown in the dis-
play with the & symbol.

See list of codes from page 59 onwards or
cover plate of the positioner for a descrip-
tion of the menu codes.
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7.3 Initialization

Important:

Carry out a reset (Code 36) prior to each in-

itialization

Turn @ = Code 3, 4,
Tun @ — ON,

Turn @ = Code 36, 4,
select RUN, .

CAUTION
During initialization, the valve runs through
its whole range of travel/rotation.

7.3.1 Simplest method (MAX)

Mount and start up the positioner
and press the INIT key!

READY!

The positioner adapts itself automat-

° ically to the maximum travel/angle

of rotation range of the control valve.

7.3.2 Precise method (NOM)

Positioner adapts itself precisely to the nomi-
nal travel/rotational angle of the control
valve!

Mount and start up the positioner, then pro-
ceed as follows:

Turn @ = Code 3, .,
Turn @ = ON, 1
Turn @ = Code 4, 1,
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Select pin position,

Turn @ — Code 5, 4,
Enter rated travel/cng|e, pu
Turn @ — Code 6, 4,
Select NOM,

Press INIT key!

7.3.3 Manual method (MAN)

Initialization mode same as NOM, but for
start-up of control valves with unknown
rated range.

The final position of travel/angle of rotation
(valve open) is entered manually.

Mount and start up the positioner, then pro-
ceed as follows:

Turn @ = Code 0, 4,

Turn @ = select MAN,

Turn @ = Code 1, 4,

Turn @ — valve open position, .1
Turn @ = Code 3, -,

Turn @ — ON, 4

Turn @ = Code 6, ., select MAN, 1
Press INIT key!

Note:

After imposing the electrical reference vari-
able, the positioner is in the last used opera-
ting mode. Code 0 appears in the display.

If the positioner has not yet been initialized,
the 2 symbol blinks.




List of codes

8 List of codes

Code Parameters - Display - Description
no. Values [Default]

IMPORTANT: Codes marked with an asterisk (*) must be enabled with Code 3 prior to configuration

0 | Operating mode AUtO = automaticmode ~ MAN = manual mode
[MAN] SAFE =fail-safe position  ESC = escape (cancel)
AUtO Switchover from automatic to manual mode is smooth.
SAFE In fail-safe mode, the symbol § appears on the display.
ESC In MAN and AUtO mode, the system deviation is represented by

the bar graph elements.

When the positioner is initialized, the numerical display
indicates the valve position or the angle of rotation in %,
otherwise the position of the sensor in relation fo the central axis
is displayed in degrees °.

1 | Manualw Adjust the manual set point with the rotary pushbutton, the
0to 100[0] % of the nominal | current travel/angle is displayed in % when the positioner is
range initialized, otherwise the sensor position in relation to the central

axis is indicated in degrees °.

2 | Reading direction The reading direction of the display is turned by 180°.
[1234]or yez |
ESC

3 | Enable configuration Activates the option to modify data
[OFF] ON ESC (automatically deactivated after 120 s, when no data are entered).

HART blinks on the display when the on-site operation is locked.
Codes marked with an asterisk (*) can only be read and not
overwritten.

Likewise, codes can only be read over the SSP inferface.

4* | Pin position The follower pin must be inserted into the correct pin position
[OFF] according to the valve travel /angle of rotation (select as per
17,25, 35,50 mm table on page 61).

70,100, 200 mm, For initialization using NOM or SUb, this pin position must be
90° for rotary actuators entered.
ESC
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5* | Nominal range For initialization using NOM or SUb, the nominal travel/angle
[15.0] mm or angle ° of rotation of the valve must be entered.
ESC The possible adjustment range depends on the pin position as
shown in the table on page 61.
Code 5 is generally disabled, provided Code 4 is OFF, i.e. first
after entering a pin position, Code 5 can be changed.
After initialization has been successfully completed, the
maximum nominal trqve|/qng|e reached on initialization is
displayed.
6* | Initmode Select the initialization mode
[MAX] MAX:  Maximum range of the control valve, the travel /angle of
NOM the closure member from the CLOSED position to the
MAN opposite stop in the actuator.
Sub NOM: Nominal range of the control valve, the travel/angle of
ZP the closure member measured from the CLOSED position
ESC to the indicated OPEN position.
MAN:  Manual adjustment: upper x-range value
SUb:  No self-adjustment (emergency mode)
ZP: Zero point adjustment
7 |w/x Direction of action of the reference variable w
[77] in relationship to the travel/angle of rotation x
2N (increasing/increasing or increasing/decreasing)
ESC
Automatic adaption:
AIRTO OPEN
Alffer initialization, the direction of action remains
increasing/increasing (717), a globe valve opens as the mA signal
increases.
AIRTO CLOSE
After initialization, the direction of action changes to
increasing/decreasing (7Y), a globe valve closes as the mA
signal increases.
8* |Lower x-range value Lower range value for the travel /angle of rotation in the nominal or

0.01080.0[0.0] % of the
nominal range,

displayed in mm or angle °,
provided Code 4 iis set

ESC

operating range.

The operating range is the actual travel/angle of the control
valve and is limited by the lower x-range value (Code 8) and the
upper x-range value (Code 9).

Value is displayed or must be entered.

Usually, the operating range and nominal range are identical. The
nominal range can be limited to the operating range by the lower
x-range value and the upper x-range value.

The characteristic is adapted. See also the example for Code 9!
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9*

Upper x-range value

20.010 100.0[100.0] % of the
nominal range,

displayed in mm or angle °,
provided Code 4 i set

ESC

Upper range travel/angle of rotation in the nominal or
operating range.

Value is displayed or must be entered.

The characteristic is adapted.

Example: The modified (limited) operating range is used for
control valves that are sized foo large. For this function, the
entire resolution range of the reference variable is converted to
the new limits. 0 % on the display corresponds to the set lower
limit and 100 % to the set upper limit.

Pin position table Pin position  Standard Adjustment range
Code 4 Code 5 Code 5
Data displayed in mm or in degrees of an 17 7.5 3.6t017.7
qng|e for rotary actuators. 25 7.5 5.01t025.0
35 15.0 7.010 35.4
NOTE: 50 30.0 10.0t0 50.0
If the pin distance has been selected too 70 40.0 14010707
small with Code 4, the device switches to the
SAFE mode for safety reasons. 100 60.0 20010 100.0
200 120.0 40.0 to 200.0
90° 90.0 24.0t0 110.0
10* | Lower x-limit Limitation of the 'rrqve|/cmg|e of rotation downwards to the
OFF entered value, the characteristic is not adapted.
0.0t0 49.9 % of the
operating range See also example in Code 11.
ESC
11* | Upper x-limit Limitation of the travel /angle of rotation upwards to the entered
[100 %] value, the characteristic is not adapted.
50.0t0 120.0[100] % of
the operating range Example: In some applications, it makes sense to limit the valve
OFF travel, e.g. if a certain minimum medium flow is required or a
maximum flow must not be reached.
ESC

The lower limit must be adjusted with Code 10, and the upper
limit with Code 11. If a fight-closing function has been set up, it
has priority over the travel limitation!

When this function is set to OFF, the valve can be moved with a
reference variable outside of the 4 to 20 mA range beyond the
nominal travel.
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12* | w-start Lower range value of the applicable reference variable range,
0.0t075.0[0.0] % of the must be smaller than the final value w-end, 0 % 2 4 mA.
reference variable range The reference variable range is the difference between w-end
and w-start, and must be as Aw =25 % 2 4 mA.

ESC
For an adjusted reference variable range of
010 100 %2 4 to 20 mA, the control valve must move through its
entire operating range from 0 to 100 % travel/ angle of rotation.
In split-range operation, the valves operate with smaller
reference variables. The control signal of the controller fo control
two valves is divided such, for instance, that the valves move
through their full travel/angle of rotation at only half the input
signal (first valve setfo 0 to 50 % 2 4 to 12 mA and second valve
setto 50 to 100 % 2 12 to 20 mA reference variable).

13* | w-end Upper range value of the applicable reference variable range,
25.0t0 100.0[100.0] % of the | must be higher than w-start.
reference variable range. 100 %220 mA
ESC

14* | Final position w < If w reaches the adjusted percentage which causes the valve to
OFF close, the actuator is automatically completely vented (for AIR
0.010 49.9[1.0] % of the TO OPEN) or filled with air (for AIR TO CLOSE).
span setover Code 12/13 The action always leads to the maximum tight-closing of the
ESC valve.

Asignal pressure limitation is possible over Code 16.
Codes 14/15 have priority over 8/9/10/11.
15* | Final position w > If w reaches the adjusted percentage which causes the valve to

[OFF]

50.0t0 100.0 % of the
span setover Code 12/13
ESC

open, the actuator is automatically filled with air (for AIR TO
OPEN) or (for AR TO CLOSE) completely vented .

The action always leads to the valve moving to its maximum
opening position.

Asignal pressure limitation is possible over Code 16.

Code14/15 has priority over the Codes 8/9/10/11.

Example: Set the final position w> to 99 % for three-way valves.
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16* | Pressure limit The pressure limit determined during initialization is displayed
[OFF] and can be modified.
1.4 24 3.7bar (Only applicable for fail-safe position valve CLOSED/AIR TO OPEN; for
ESC valve OPEN/AIR TO CLOSE always [OFF] after initialization, i.e. full
supply pressure fo the actuator. The supply pressure can be limited also
prior to initialization to prevent inadmissibly high actuating forces).
NOTE: After changing an adjusted pressure limit, the actuator must be
vented once (e.g. by selecting the fail-safe position, Code 0).
17* | Kpstep Displaying or changing Kp
0to17[7]
ESC Note on changing the Kp and Ty steps:
During the initialization of the positioner, the Kp and Ty values are optimized.
Should the positioner show a tendency for inadmissibly high post-pulse
oscillation due to additional interference, the Kp and Tv steps can be adapted
after the initialization.
For this, either the Ty step can be increased in increments until the desired
response behavior is reached or, when the maximum value of 4 is reached,
the Kp step can be decreased in increments.
CAUTION! Changing the Kp step influences the system deviation. This
effect decreases as the Kp step increases.
18* | Tvstep Displaying or changing Tv
[OFF] See note under Kp step!
1 2 3 4 A change of the Ty step has no effect on the system deviation.
ESC
19* | Tolerance band Used for error monitoring.
0.11t0 10.0[5] % of the Defermination of the tolerance band in relation to the operating
operating range. range.
ESC Associated lag time [30] s is a reset criterion.
If, during initialization, a transit time is determined which is 6
times > 30 s, the 6fold transit time is accepted as lag time.
20* | Characteristic Select the characteristic
0to 9[0] 0: Linear 5: Rotary plug valve linear
ESC 1: Equal percentage 6: Rotary plug valve eq. perc.
2: Reverse equal percentage 7:  Segmented ball valve linear
3: Butterfly valve linear 8: Segmented ball valve eq.perc.

4: Butterfl. valve eq. perc.  9: User-defined *
* Definition via SSP interface with SAMSON TROVIS-VIEW software or
HART communication.
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21* | W-ramp Open The time required to pass through the operating range when the
0to 2405[0] valve opens.
ESC
Limitation of the transit time (Code 21 and 22):
For some applications it is recommendable to limit the transit
time of the actuator to prevent it from engaging too fast in the
running process.
22* | W-ramp Closed The time required to pass through the operating range when the
010 24050] valve closes.
ESC
23* | Total valve travel Totaled double valve travel.
010 99991[0] Can be reset to 0 via RES.

subsequently 10E3-99E7
RES

ESC

24* | LV total valve travel Limit value of total valve travel. If the limit value is exceeded, the
1000 to 9999 [100 000] fault symbol and the wrench symbol appear.
subsequently 10E3-99E7 Exponential display for 10 000 travel cycles onwards.
ESC

25* | Alarm mode Switching mode of software limit switches alarm A1 and A2
0t03[2] when triggered (affer the positioner has been initialized).
ESC

1) Ex version according to EN 60947-5-6

0:Al1 22.1mA A2 <1.2mA

1:A1 <1.2mA A2 <1.2mA

2:A1 22.1mA A2 22.1mA

3:Al1 <1.2mA A2 22.1mA

2) Version without explosion protection

0: Al R=348Q A2 Non-conducting
1: A1 Non-conducting A2 Non-conducting
2:A1 R=348Q A2 R=348Q

3: Al Non-conducting A2 R=348Q

When a positioner has not been initialized, the software limit
switches always register the signal as in the untriggered state. If
there is no mA signal at the terminals 11/12, the software limit
switches both switch to < 1.2 mA signal (Ex) or non-conducting
(without explosion protection).
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26* | Limit value A1 Displaying or changing the software limit value A1 in relation to
OFF the operating range.
0.010 120.0[2.0] % of the
operating range. Setting has no effect when an inductive contact has been installed.
ESC
27* | Limit value A2 Displaying or changing the software limit value A2 in relation fo
OFF the operating range.
0.010 120.0[98.0] % of the
operating range.
ESC
28* | Alarm test Testing the software limit switches alarm A1 and A2 in addition
Reading direction: to the fault alarm contact A3.
Default  Turned around If the test is activated, the respective contact switches five times.
[OFF] OFF] RUNT/1RUN: Software limit switch A1
RUN1 1 RUN RUN2/2RUN:  Software limit switch A2
RUN 2 2RUN RUN3/3RUN: Fault alarm contact A3
RUN 3 3RUN
ESC ESC
29* | Positioner x/ix % Operating direction of the positioner; indicates how the travel/
[27] >> angle position is assigned to the output signal i, based on the
2N <> closed position.
ESC The operating range (see Code 8) of the valve is represented as
a 4o 20 mA signal.
When the positioner has not yet been initialized, a constant
4 mA signal is issued. If the positioner is not connected
(reference variable <3.6 mA), just the power consumption of the
feedback signal is effective (current approx. 1.8 mA).
30* |Faultalarmix® Used to select whether faults causing the fault alarm contact to
[OFF] H 1O switch should also be signaled through the position transmitter
ESC output and how they should be signaled.
Hlix>21.6 mAorlOix<2.4mA
31* | Posifion transmitter test °! Testing the position transmitter. Values can be entered in relation

0.010 100.0[50.0] % of the
operating range.

ESC

to the operating range.
For example, the current signal 12 mA must be appear at 50%.

3 Analog position fransmitter: You can only access the Codes 29/30/31 if the position transmitter (optional is
installed and the installation has been confirmed with Code 37.
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32* | Display special functions Fault alarm via display and fault alarm contact for special
NO  [YES] functions, e.g. zero point adjustment, initialization and test.
ESC
33* | Display total valve travel Fault alarm via display and fault alarm contact when the limit
NO  [YES] value for the total valve travel is exceeded.
ESC
34* | Closing direction CL: clockwise
CL [ccl CCL: counterclockwise
ESC Turning direction in which the valve is moved to the closed
position (view onto the rotary switch motion when the positioner
cover is open).
Only necessary for initialization mode SUb (Code 6).
35* | Blocking position Entering the blocking position.
[0] mm/° Distance up to the Closed position.
ESC Only necessary for initialization mode SUb (Code 6).
36* | Reset Resets all parameters to default (factory setting).
[OFF]  RUN Note: After setting RUN, the device must be re-initialized.
ESC
37* | Position transmitter Indicates whether the position transmitter option is installed.
[NO]  YES Must generally be set as the existence of a position transmitter is
ESC not automatically recognized.
38* | Inductive alarm Indicates whether the inductive contact option is installed or not .
[NO]  YES
ESC
39 | System deviation e info Display only,
-99.910999.9%, indicates the deviation from the set point position.
40 | Transit time Open info Display only,
0to 2405 [0] minimum opening time is determined during initialization.
41 | Transittime Closed info Display only,
010 2405][0] minimum closing time is determined during initialization.
42 | Auto-w info Display only, indicates the supplied automatic reference variable
0.0t0 100.0 % of the span corresponding 4 to 20 mA.
41020 mA
43 | Firmware info Display only,
Xxxx indicates the current firmware version of the device.
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44 |Infoy Display only, blocked prior to initialization.
-200 to 200 [0] Ater initialization: indicates the actuator pressure in %.
0to 100 % 2 pressure range which adjusts the travel /angle
range from O to 100 %.
If the actuator pressure is O bar, e.g. due to fight-closing on
bottom or fail-safe action, 0 Pappears on the display.
If the actuator pressure is higher than the pressure required for X
=100 %, e.g. due fo tight-closing on top, MAX appears on the
display.
Value is determined during initialization.
45 | Solenoid valve info Display only,
Yes No indicates, whether a solenoid valve is installed.
46* | Polling address Select bus address
010 63[0]
ESC
47* | Write protection HART When the write protection function is activated, device data can
YES [NO] only be read, but not overwritten over HART communciation.
ESC

Error codes - remedy

Fault alarm symbol active, when prompted, Err appears.

If any fault messages exist, they are displayed here.

Any remaining fault messages can be acknowledged after
selecting Code 3 "Enable configuration" and by selecting the

error code and pressing @ twice.

Initialization error (indicated by the "Fault" symbol on the display)

50

X>range

The value supplied by the measuring signal is either too high or
too low, the measuring sensor is located near its mechanical
limit.
e Pin positioned incorrectly.
e Slipped bracket in case of NAMUR attachment or

positioner not central.
o Follower plate incorrectly attached.
In case the error occurs prior to initialization, the valve is moved
to its fail-safe position to protect mechanical parts from being
damaged.

Remedy

Check attachment and pin position, re-initialize the device.
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51

AX <range

The measuring span of the sensor is foo low.

e Pin positioned incorrectly.

e Incorrect lever.

An angle of rotation at the positioner shaft that is smaller than
11° only generates a fault message. An angle below 6° leads to
the initialization process being aborted.

Remedy

Check attachment, re-initialize device.

52

Attachment

e Incorrect device attachment.
 Nominal travel/angle (Code 5) could not be reached (no
tolerance downwards permissible) on initialization over
NOM or SUB modes.
e Mechanical or pneumatic error, e.g. incorrect lever selected
or supply pressure too low to move to the required position.

Remedy

Check attachment and supply pressure, re-initialize device.

Checking the maximum travel/rotational angle may in some
circumstances be possible by entering the actual pin position
and then initializing under MAX.

After initialization is completed, the Code 5 shows the maximum
travel or angle of rotation that the valve reached.

53

Init time >

The initialization routine lasts too long:
e No pressure on the supply line or leak exists.
e Air supply interruption during initialization.

Remedy

Check attachment and supply pressure line,
re-initialize device.

54

Init- SV

1) Asolenoid valve is installed (Code 45 = YES) and was
not or not properly connected so that an actuator pressure
could not be built up. The message appears when you
attempt to initialize the device despite of this.

2) You attemptto initialize the device from the fail-safe
position (SAFE).

Remedy

Ref. 1) Check connection and supply voltage of the solenoid
valve.

Ref.2) Setthe MAN operating mode via Code O.
Re-initialize the device subsequently.
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List of codes

55 |Transittime < The actuator transit times determined during the initialization
are so short that the positioner cannot adapt itself optimailly.
Remedy | Check the position of the volume restriction as described in
section 4.1, re-initialize the device.
56 | Pinpos.? Initialization was aborted because you are required to enter the
pin position for the selected initialization modes NOM and SUb.
Remedy | Enter pin position with Code 4 and nominal travel/angle with
Code 5.
Re-initialize.
Operating error indicated on the display by the fault symbol
57 | Control loop Control |oop fault, the control valve does not react within the
tolerable times of the controlled variable (tolerance band alarm
Code 19).
Additional message at the fault e Actuator mechanically blocked.
alarm contact! o Attachment of the positioner subsequently postponed.
e Supply pressure not sufficient.
Remedy | Check attachment.
58 | Zero point Zero point position shifted by more than +5%.
Additional message at the fault This error can occur due to a shifted arrangement/deflection of
alarm contact! the positioner or when the valve trim is worn, especially with soft-
sealing plugs.
Remedy | Check valve and positioner attachment,
if everything is 0.k., use Code 6 to adjust zero point (see section
5.8, page 53).
59 | Autocorrection Should an error occur in the data range of the positioner, the self-
monitoring function recognizes it and automatically corrects it.
Remedy | Automatic
60 | Fatal error An error was detected in the data relevant for safety,

Additional message at the fault
alarm contact!

autocorrection is not possible. The cause can be EMC
disturbances.
The control valve is moved to the fail-safe position.

Remedy

Reset with Code 36,

re-initialize device.

EB 8384-3EN 69




List of codes

Hardware errors (the fault symbol appears on the display)

62

x signal

Additional message at the fault
alarm contact!

The determination of the measuring value for the actuator has
failed.

Conductive plastic is defect.

Device continues to run in an emergency mode, but should be
replaced as soon as possible.

The emergency mode on the display is indicated by a blinking
control symbol and 4 dashes instead of the position indication.

Note on the conirol:

If the measuring system has failed, the positioner s still in a
reliable state. The positioner switches to emergency mode where
the position cannot be accurately controlled anymore. However,
the positioner continues operation according to its reference
variable signal so that the process remains in a safe state.

Remedy

Send device to SAMSON AG for repair.

63

w too small

The reference variable is much smaller than 4 mA (0 %); occurs
if the power source that drives the positioner does not comply
with the standard.

This state is indicated on the positioner display by a blinking
LOw.

The positioner moves to the fail-safe position SAFE.

Remedy

Check reference variable.
If necessary, limit the current source downwards so that no
values below 4 mA can be issued.

64

i/p converter (y)

Additional message at the fault
alarm contact!

The circuit of the i/p converter has been interrupted.
The positioner moves to the fail-safe position SAFE.

Remedy

Cannot be remedied.
Send device to SAMSON AG for repair.
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Error appendix

65 |Hardware A hardware error has occurred, the positioner moves to the fail-
safe position SAFE .
Additional message at the fault
alarm contact!
Remedy | Confirm error and return to the automatic operating mode,
otherwise perform a reset and re-initialize the device.
If this is not successful, send device to SAMSON AG for repair.
66 |Data memory The writing of data to the data memory does not work anymore,
e.g. when the written data deviate from the read data.
Additional message at the fault Valve moves to the fail-safe position.
alarm contact!
Remedy | Send device to SAMSON AG for repair.
67 | Test calculation The hardware positioner is monitored by means of a test
calculation.
Additional message at the fault
alarm contact!
Remedy | Confirm error. If this is not possible, send the device to SAMSON
AG for repair.
Data error
68 | Control parameter Control parameter error, e.g. due to EMC disturbances.
Additional message at the fault
alarm contact!
Remedy | Confirm error and perform a reset, re-initialize the device.
69 | Poti parameter Parameter error of the digital potentiometer.
Additional message at the fault
alarm contact!
Remedy | Confirm error and perform a reset, re-initialize the device.
70 | Configuration Error in the production calibration data, e.g. due to EMC
disturbances. Subsequently, the device runs on default
Additional message at the fault values.
alarm contact!
Remedy | Send device to SAMSON AG for repair.
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71

General parameters

Parameter errors that are not critical for the control.

Remedy

Confirm error.
Check and, if necessary, readjust required parameters.

73

Internal device error 1

Internal device error.

Remedy

Send device to SAMSON AG for repair.

74

HART parameters

Error in the HART parameters that are not critical for the control
function.

Remedy

Confirm error.
Check and, if necessary, readjust required parameters.

75

Info parameters

Error in the info parameters that are not critical for the control
function.

Remedy

Confirm error.
Check and, if necessary, reset required parameters.

Other messages

76

No emergency running
properties

The travel measurement of the positioner includes a self-
monitoring function (see Code 62). A controlled emergency
mode is not available in certain actuators, such as double-
acting actuators. In this case, the positioner moves to the fail-
safe position when an error in the travel measurement occurs.
The positioner recognizes automatically during initialization
whether the actuator has such a function or not .

Remedy

Just information, if necessary, acknowledge it.
No further course of action needed.

77

Program loading error

When the positioner starts up for the first time after being
connected fo the power supply, it performs a self-test (TESTING
runs across the display).

If the positioner loads a program which does not match the
positioner’s specifications, the valve is moved fo its fail-safe
position and cannot be moved from this position.

Remedy

Interrupt the power supply and restart the positioner.
If necessary, send device to SAMSON AG for repair.
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List of codes

78

Options parameter

Error in options parameters, e.g. due to EMC disturbances.

Remedy

Send device fo SAMSON AG for repair.
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Maintenance

9 Maintenance

The positioner does not require any main-
tenance.

There are filters with a 100 um mesh size in
the pneumatic connections for supply and
output which can be removed and cleaned,
if required.

The maintenance instructions of any up-
stream supply air pressure reducing stations
must be observed.

74 B 8384-3EN

10 Servicing explosion-protected
devices

In the event that a positioner’s part on
which the explosion protection is based
must be serviced, the positioner must not be
put back into operation again until an ex-
pert has inspected the device according to
explosion protection requirements, has is-
sued a certificate stating this, or given the
device a mark of conformity.

Inspection by an expert does not have to be
carried out, if the manufacturer performs a
routine check test on the device prior to tak-
ing it info operation again, and the success
of the routine check test is documented by
attaching a mark of conformity to the de-
vice.



Dimensional drawing

5

- .

Direct attachment

\\
\\

210

\ M20X 1.5

B

164 \@ﬂ
0 |
0 1
Pressure 7@ p,,,,
gauge
bracket  ©r connecting plate
NAMUR attachment

[

L]

Lever S =17 mm
M =50
X=100
XL =200

70

46

b

for all sizes of fixing level 2

.I———‘
80

_8:1_-‘
o

N
[ee]
R

14

External
position sensor

Namik

¥
IR

/ \

e

70

7 Attachment to rotary actuators VDI/VDE 3845

Ll

34

Connecting plate

G 1/4or 1/4 NPT ® 9
@ @

79

Reversing amplifier
(option)

EB 8384-3EN 75



20p0ELE-ZENd 9/z 9beq
9118€-a ‘001

|Ipisupsopung aLpsIuLRa-UpsIIsAYg oyl Jo [rciddo Joud ayj einbes [[oys seBUBY? 1o SPOING
“popn[pul oapaYps ‘saBUDLH AUD Jnol pUD AjoIijus St Ul PEdnpoidas o Ajuo Aow SjodYIED UoYOUILDX] odA) D3 SIL
PIPAUI 8D [DBS PUD SNJDUBIS INOLIM SSIDIYIISD UoNDUILIDXY BdAL 5

Joprpsbuniaiboy
1ekewsuunyor °n “Buj 1q

(1pos) (eanyoubi)
iapio Ag
200 1equedsq z0 ‘Bremydsunnig Znypssuoisoldxg sjjaissBunieiziiez

9LOIIPIX3d 9T __@

0|0} 3y} apnpoul [|oys juswdinba ayy jo Buppbw ayy (z1)

yuswdinba sy} jo Alddns

pup a1nppjnuUDW 3y4 of Alddp 2ARd1IQ SIY4 Jo sjuswaaInbal Jaypng ‘s |qpa1jddp

3§l Juawdinba payads 3y} jo uoKINISUD pup UBISaP 3y} O} AjUo 3D
31VDIH1¥3D NOILYNIWYXI 3dAL D3 SIY “D3/6/¥6 dAa11Q 344 o4 Buipody (1 1)

uiiag pun Bramydsunoig

mhm I F PPSIUYRD L-4sjisAY,

“popput ojnpayps ‘saBuoy> Aup snoyim pup Aiesus sy

20p°0£LE-Z€qNd 9/1 abeq

9118¢-d ‘00L

“Jjoisunsapung auRsIuYSL-PSIONsAY4 2y o [oAciddo soud sy s saBuDY Jo SpPoIg
pasnpoidas oq Ajuo Aow sjod1i1eD UoKOUILDK] BdAL DT SI)
PIIDAUL 81D [055 PUD S1NJDUBIS JNOYjiM SSIDOYILIS? UOKOUILIDYG SdA] 53

"9DOL1IAD Sy
0} 3|npayPs 8y} ul paypads asn 940s 10} SUOKIPUOD [pIdads o} palqns st juswdinbs
Y} 40U SEDOIPUL 1 “JaqUINU B4OLIHIBD By} Joyp padpjd si X, ubis ayr g (01)

661 :0200S N3 4661 :¥100S N3

yum adupijdwod Aq paysyps a.p sjuswaiinbay Aj9jpg pup yyjoay [pyusssy ayl  (6)

‘'€Z€TT-T0 X3 ald
{10da1 [DUSPYUOD Ul PIPIOIAI BID SHNSII §S34 PUD LOYDUILUDXS dY |

“aA2811Q B4 O} || XOUUY Ul UBAIB
sasaydsowyp aaiso|dxa A|jpiusjod ul 9sn 10 papusjul swaysAs aAd9j01d puo
juswidinbs jo uoydNIYsUOD pup BIsap By of Bulbjel sjuawslINbay Ajejpg puD
iIpoH [DHUBSS] 8y} ypm Aldwod o} punoy usaq soy juswudinba siyy joys seyIed
7661 YIDW £ 30 D3/6/¥6 2A40311Q |1PUNOD 3} §O 6 3PIY 0} Bulpioddn

u1 20 L0 Jequinu Apoq payou ‘Y pung aypsiuyda-yosioyisAyd oyl (g)

"BIDOYILDD SIY} Of S|NPaYPS
By} U1 paydads 2D 0313} UOHDLIDA 3|qP}da00D Aup pup juswdinba siyy  (z)

Aupusg) ‘UnpjuDy 1 €09-Q ‘E USID||NWSIOM :ssauppy  (9)
uydaya6ay pun ‘ssSW OV NOSWYS enpojnuoy - (g)
LE-0€LE @dA) ssuonsod ajqodod ®E(I juswdinby  (p)

YLLZ X31V 20 91d

J2quINN 24pd11p97) uoypulwoxg adA] 53 (g)

23/6/%6 2AP341q - sessydsouy
: | sSwaysAg 2AIPS0.g pup juawdinby  (z)

! d U1 95 10} |

NOILVYDI41133D NOILVNIWVYX3 3dAL D3 (1)

NOILVISNVYLl

mhm uipag pun Blamypsunoig

76 B 8384-3EN



20p0Le-Zeqd 9/t 9bed

9118¢-a ‘001

1IDisupsapUNG BYSIULPB s ONISAYd Yl Jo [or0sddo soud ay) ainbos

“popnppu; enpeps ‘soBUDL AUD Nt pup joituo s

s saBuDYD 10 SPOIG

poanpoide oq Ajuo Aow ejodieD uotoulwIEXg odAL D3 SIL

PIIPAUL 91D [095 PUD B0{DUBIS {nOLjIM S9{DOYSY UoLDUILIDKG BdAL D3

14"
MWp9/vuGE 18
9L
06 GL ™ D0 OV 14"
MWEIL/VWTS 2,09 " D0 OV SL
D0 GV " D0 OV 9L
2Bupa ainypiadway d
od /o] JusIquIb B|qissiuIag ssp|> a4nypsadway

1mojeq a|qp} 8y}

Ul UMOYS I $19SA|DUD 10} JUBLIND JINDII-HIOYS WNWIXDW pup sebupi ainjoiadway
jusiquup o|qissiusad ‘UOKDIYISSD]D 21njpIadWS} USBMIS] LOYD|S1I0D BY |

HM - 00Z = n'4u 09 = O
MW p9 =
vw gz =

A 9L = N

10 ‘w00z = n'qu 09 = ©
MW 9L = M

vw ozg = Y

A 9L = N

SN|DA WNWIXDW
Hnoa

9405 A||D2ISULIUI POYIHSD D O} UOIIBULOD 10 A[UO
11 D1 X33 Atoyos disutu) :uonosjoid 4o adAL

= Ny gs = O
MW 0T = W
vw 09 =

A 0Z = m

$SSN|DA WNWIXDW

$n2a1d

9DS AJ|0OISULIUI PAILISD D O} UOKIBUUOD 10} AJUO
DIl P! X33 Aoyps disutiu| :uoydsjoud jo adA|

(zv/ Ly sipuiiay)
BALONPUL ‘YOPMS Jlur]

(z5/16 ‘Tv/ Ly sipunwiay)
SOUDYIMS JI| BIDMOS

uiieg pun Bremydsunoag

dld !

20p0gLE-ZENd 9/¢ abeq
9118£-a ‘00L

JIDisuDsapUNg SYPsIUYER L PsIONISAY B4} Jo [oAoaddo Joud ayj aiinbas [[oys SEBUDY Jo SPDIG
‘Popnpul ejnpayds ‘saBuDyY> AUb 1noyjm PUD Ajoiu sit Ut peanpoidas aq Ajuo Aow jooiIIBD UoKOUIDX BdAL D3 SIYL
PIIDAUL 81D [055 PUD S1NJDUBIS JNOY|IM SSIDOILIS? UOKOUILIDYG BdA] 53

= n'qu g5 = O
ML=
vw gl =
A 8T =

iSON|DA W

JN211D 8)DS AJjd!
PelILIad D O} UOKIBUUOD JOf >_:o (ZL/L 1L s|puiway)
DIl P! X33 Ajoyps disuiju| :uoydajoid jo adA| N2 [pubig

BIBp (05PN

2,08 " Do OF- 149
2:0L 7" D0 0V~ SL
2:09 7" Do OV 9L

abuna sanniadwiay

n,
HuSIquin J|qissiwasd ssop 2anypiadway

i#0[2 OJqD} 34 Ut UOs 91D 59BUDI SinjDiBduIS}
q uoyp[eLI0> By |

JusIquID BqissiuIad PUD UOKDIISSDY

*SDOID SNOPIDZDY JO SPISINO PUD SPISUI SSN 1O} POPUSIUI SI BIIASP Y|

‘PosN 21D DIPALW B|ISNUIOI-UOU JID JUSWINIS

o4

‘pepe@dX® Jou 8D I PUD 1| ‘I JO SBN|DA wnwixpw B|qissiuuad
By} papiaoad ‘§Nda1d 84S A|DIISULLUI PBILIS) AUD Of Pa§BuULOd 8q ADLW LPIYM
SHomjau |pulwLIBi-omy dAIsspd D s1 | g-0g /€ 2dA| Jauoisod sjgpdpd @E(I ay)

"|020401d J¥VH 3y} pup ( [030j0.g 2oDBU| [BLIBT
NOSWVS) dSS 24t 04 BuIpI0D SI UOKDIIUNLIWIOD UOISIOA" ** | £-0ELE Y4 Ul

‘|oubis

|o1ju0d 8y} o} uosod ways sAIPA Buysnlpo 104 seAISs 4] "s1040nPD AIDjoI JO IDBUI|
JUBLIND ||0 O} JUSWILPDHD 10} PIPUBIUI yu
Bulpp-s|qnop 1o -s|Buis b sI | ¢- ommm mm\:. hw:o:_mom s|qodod E(I w:.—

iswidinby jo uondrdsaqg (S1)
YL1Z X3L1V 20 91d "ON 31VDIHIL¥ID NOLLYNIWVYX3 3dAL D3 r1)
a|npayss (e

uipiag pun Bramydsunoag

da1d ISP SR PRIy

EB 8384-3EN 77



20p0¢Le-Z80d 9/9 abed
91188-a ‘001

|[oIsupsapUNg SUSIULRE SIS Y| Jo [ACIddD Joud ay; 2a1nbas [oys SaBUDYS Jo SO
Inpops ‘seBuny> Auo notm pup Ajaiue 23npoidas oq Ajuo Aow 9{oa1HIED) LoKOUILDX odAL D3 SIL
PIIDAUL 81D [095 PUD SIN{DUBIS JNOLIM SSIDOS UOKOUILIDKG BdAL 53

Jopjeaipsbuniaibay
1akswsuunyor "n "By g

(joas) (21nyoubig)
1epio Ag
2007 Jequadaq 7o ‘Blemydsunoag zZjnydssuoiso|dxg sjjessbuniaizyiez

8|qoo1ddo joN

35n 9Jbs 10§ suonIpuos [PadS (L1)

£Z€TT-20 X3 a1d Hoday 1591 (91)

uliag pun Bramydsunoig

ald e

20p'0gLE-Z80d 9/5 9beq
9118¢-a ‘001

||DISUDSBPUNG BLPSIULPBL-SIONISAY4 By} Jo [0A0iddD Joud ayj a1inbas [|DYs SEBUDYD JO SIDIXT
“popnppu; 9|npaLps ‘saBuBY> AUD jnotm pud Ajaitjuo 03nposdas aq Ajuo Aow ajooiIe UooUILDXY odAL 53 SIYL
PIIoAUL 81D 005 PUD BINJOUBIS InoUM SelDDYIE? UoDUILIDYG 8dA] 53

HroLe = n'4u 0eL =
Hu oL = ©0149M990 = 0
JysuBPDIDYD IDBUIT ‘MW O0ZL = 0
yw 19 = o
AB8L = on

:SON|DA WINWIXD) (11d

isen| w ‘o1d ‘6d ‘suid ‘god Bojoun)

DI o1 X33 Aj@40s disuryu| "uoydajoid jo adA) Josues uoyisod [puiaxg

Yiim paijdwod
2q ||pYs }1n211> 9yps Ajjodisuliyul Buyosuuodiajul 10} sa|na 8y} BulsuuocdIlul 104

a|qibybou = n
‘aiqibyfeu = 1
Mwoy9 = d
yw ¢z =
A 9L =N

N2 94Ds A||pdIsuLuL
Palj1Had D O} UOIBUUO) 10} Ajuo

HW oL = o19lg90 = 0
JYSHPPDIDYD IDBUIT ‘MW 0ZL = 0
yw g9 = o
AB8L = on
iS3N|DA WNWIXDW
DIl B! X33 Aja40s disuryu| “uoldejoid Jo adA) Ng @dpp84ul [pLIBS
2|q!616ou = n4u g =
MW 05T = d
yw 09 = Y
A 0T = n
1SON|DA Win
pnou
9J0S AJ|DIISULIUI PAIJILISD D O} UOKIBULOD 10} Ajuo (r8/€8 s|puiway)
DIl P X33 A424ps disutu| uodsjoud jo adAp ndyno uupjo ynoy

mhm I q..a.;l.......

78 B 8384-3EN



90p°}-PPY 1E-0£LE-ZEqN

9118¢-0 ‘001 At

popnp:

[01SUDSPUNG BYISIUYIDL-YISIIDAISAY B JO [9A0ddD Joud By Bainbos
]APaLRS ‘SOBUBL AUD INOYHIM PUD AAIIUD Si} Ui PoanPoido) 9 AJUO ADL SJOIIOY UONDUILIDK] OAL 53 SIL

s s0BUDYD Jo SpP0AK]

PIIDAU] 91D [095 PUD BINJDUBIS JnOLIM SOOIIBD UOWOUIIDXG OdAL D3

2002 aunr g| ‘Bramydsunoig

uonouiwpxg adA] D3 ey} ul p:

g]d

Jop3ypsBuniolBoy
sekowsuunyor °n “Buj g

[(LEN] (eanypubis)

Jepio Ag

zynydssuoiso|dx3 ajjessbuniaiziyiiez

LLLEZ-€0 X3 a1d ipodaa ysa)

‘1 "ON WNpUsppY siy} o4 os|p pabunydun A|ddp a4oo!

Lol
59ds s1D|NdIIDd PUD DIOP |DILIYDB|S JBYIO Y} ||IY

PLLZ X3LV 20 g1d d1edye) uoneulwex3 adA| X3 8y 01 L "ON WnPUdppy

uiseg pun Bramuydsunnig

l P PSIUYI3 L=LPSIPAISAY,

90p°|-PPV 1€-08L6-2E%d

9118¢-0 ‘001

JDIsUBSOPUNG BYSIUYPEL-YPSIIONNISAU DY) 4o [2A0IddD Joud By} aainbos [[oys SEBUBYS JO SPOIXT
INPaYPs ‘596UBY AUD INOYIYM PUD ARAINUD Si) Ul PEINPOIAaI 3G AlUO AW DJDIED UoHDUIWDXE SdAL 3 SIYL
AUI 91D [0S PUD 2IN{OUBIS INOLIM SHIDDIDD UOHDUILDX] BdAL D3

“popapul

Jues =
s|qbybou 1

G

MW 005 =
YwGLL =
ABC =
SON|DA WNLWIXDW

UGETEY aj0s
A||p21sutijul payipad b o} uolP3ULOD 1o} A|luo (zg/18 |putwiay)
DIl B! X33 A4oy0s disutiul :uoydajoid jo adA) uoyouny Buyuaa padioy

:sMO||0} s pajuswalddns aq |Im DIDP [DILYOB]S BY] ‘POPPR
aq M, uondung Buyuap padiod, [puoldo sy pub PaYIPOW a4 [|IM PIDOY WBPOW By |

“MO[3q PajSI| SIUSLINDOP U} Yt ur osjo painpny
9 0} papIad S| JDUONISO] 9|qRAPI-1YVH “** LE-OELE [9POW Y4 d1Miny U]

SUOHDOLIPOW PUD SUOCHIPPD 94 JO Uondsaq

Aubuusg ‘pnpjuniy H1£09-Q ‘S HSIS|NWSIOM 1SS2UPpPY
OV NOSWVS a24nPDJNUDY

9LOIIPIX33 9C1 @ :Bupjaoy

Jauoyisod a|qpdod-1YVH " LE-0ELE [SPOW suawdinby

YL1Z XLV 2O 91d 21023149) uoypujwnxy adAy 53 ays o4
9 3sND|) ]| X3UUY D3/6/¥6 2AHSAIQ YHM dupjjdwod uy

L¥ON WNAaN3iaav

NOILVISNVYdl

uipag pun Bremydsunoig
d]d

EB 8384-3EN 79



90p'Z-pPYZEdd

9118€-0 ‘001 i !

9118¢-0 ‘001 1 ! )
J{DISUDSIPUNG SYISIILPB 1-UPSIIOYISAY B JO [oA0ddD Jouid By S.nbai [[oys SIBUDLP O SPDIG
PopnpuL 8jnPaLds ‘saBUDY? AUD inoym pUD Aieiiyuo i Ui peanpoidal aq Ajuo Ao joe) UoHDUILIDKG 0dAL 3 iYL
‘PIIDAUL 81D |55 PUD SINJDUBIS |NOYjUM SSIDOYILIS UOKDUILIDY] 8dA] D3

JjoisuDsapUNg BYDSIULRBL-YISIONISAU Y} Jo [oAciddD Joud By aiinbal [Ipys SABUDLD JO SIPDIXT
“popnpu; ejnpoLs ‘saBUDL> AUD inoyim PUD Ajoaue sy Ut peanpoIdel 6q Ajuo Ao eIDoILIED UoNDUNLDX] odAL 3 Sl
PIIDAUL 810 [0S PUD 24NJOUBIS INOY}IM SeIDOYIHIS? UoDUILIDX SdAL 53

1SMOJ|04 SO pajuswajddns aq
DJOP [DI1PID 3Y4 (L7 L -QELE UOISISA) pappp 3q ,Ao4pa1pul uoyisod,, uoydo
3y} puD payipow aq [|IM pipoq 412113 pajunid uoyduNyNW a4 Jo Aindap ay )| (q

yopeg n Buj ug

Uaow._.no.:nﬂ__@
(1095) (oanioubig)
:Buppiow Buimoj|oy ay; yum
sopio Ag uonippp ul papiaoid aq ||pys Hisod ayy ‘pipp siy} o} Buipioddy “sainsopus
Aq papiroad u snpinddp |po1yd3je of Bunb|el 866 L:-1-L-L8Z0S
A ‘Bi ]
00T Apnige4 9| “Bremydsunoig 1 1s01Ax3 3| 1zijiHez N3 j0 1 J0s 1sog 21qodd [4VH L €-0ELE [SPOW BUL (o
0EvEZ-v0 X3 81d iodal ysa) ‘uBIsap [DUIBIX® PUD [DUIBIUI BU} O} BJD|2J SUOHDILIPOW BY )

*Z "ON winpuappy siy} o} os|p pabupydun A|ddp ajpoyipier)

‘ubisop
uonpUILDX] 3dA] DI Y} Ul PAUIDIUOD UOHDULIOJUI PUD DIDP [DILIIB[S 1Y BU4 [V y

|DUOHUSAUOD JO S1040NPOD 0} 534p|d 193dDPD YNWYN O SUDSW Aq 10 SIOPNPY / /7€
s8118G B} O} A|D91IP 18U SI SOAIDA AH1BHNG 10 SBADA [01jU0D JDWINBUM Of JUSWILIDHY

ues
"0E¥ET-¥0 >3 8Ld
podai §se} payopyD By} Ul payy: P SUi Yim 1) ul os|o
" ms_ ” = 21n}ny U painpDyNUDW 84 of payiwad si J8UOIISO B1qDdDD [YVH L&~ LELE [OPOW BYL
A8T =
:s9n[OA Wi SUOHDORIPOW PUD SUOHIPPD 8y} JO UoRdudsaq
}IN211D 9)DS AJ|DdISULIUL PaYIH®d D UOKIBUUOD 10} AlUQ (ze/Lg spouiwiay) _ . .
511 Bt X33 Ajo40s disuiiu) ‘uoyosjoid 40 9dA]  Jo4DIIPUI UOKISOY Aubuieg ‘Hnpunid §1£09-0 ' “HsIlnwsIM iss9IppPY
1434NJPDJNUD)
L-1-08£8 UOISIOA OV NOSWVS 1DJNUDY
D1 X; :BuppD
e 9LDII PIX33 OF _@ PHOW
a3uoyisod 3|qrdod LYVH **LE-0ELE [SPOW suswidinby

ML
ywgli
A8T
:S3N|DA WNWIXDW

212 XALV 20 81d 9¥eouie) uoneuiwex3 odAL 93 euj 0}
99SNE|D ||| XUUY DI/6/¥6 SAHISNA YHM Soueldwod up

Ju1 PoyIIe? D UOIDBULD 10y AlUQ
11 1 X33 Atyos sisunu) :uoydsjoud jo adA] pnoud jpublg

TYON WNnaAaN3aav

DIop [0OLPS3

ipag pun Blemyosuneig

m h ﬂ uipag pun Biemyosuneig m hﬁ

1 pung SYASIUYS L-YasIDjISAY,

80 B 8384-3EN



9118€-Q « 001 . AOSIAOS - i
Aud sop J8p uepnpeq 18p0 abnzsny
nu 85010
103 UBGEy (353IS SUO PUN JUURSIZIUN SUYO USBESSNESIZILLONUOY

91186-0 + 004 . auosiuypo-
s0p J8p uapnpaq J0p0 8bnzSny.
“uapsom anu pep esai0
YOHBUIND BUiSY USGeY [BAIS BUYO PUN JULDSISIU BUNO USDESSESIZIILLOJUOY

€/Z des

11 YU X33 Weznyaspunz ul “Jeidepy soepa)U| [euss

(v8/€8 uswiwayy)
|l YU X33 Heznyaspunz ut Buebsr

(z8/18 uswiwsayy)
11 YU X33 pezynyospunz ul Bunynpussbuemz

(2v/1 v uswwsayy)
I YU X33 Uezinyospunz ui PEIUONZUBID JONINNPY|

(28/1S ‘2v/L b uswwaly)
" PeJuONHZUBID-BIBM)JOS

Il YU X33 yeznyospunz ut

(Z1/11 uswwayy)
1l YU X33 HeZjnydspunz u stanjwonsieudls

usjeq syosupeI3

0,08 " Q. Ot~ 148
0. 047" 0. 0F S1
0. 09" 0. O~ 9L
yorassqinjesadwa)sbung
-aBwn sabissenz essepunjesedwa |

‘uswiyauua Nz jjaqe ] uapuabiojyoeu Jap Jsi uaydlziaginy
-esadwsaysbungabuin usbisseinz usp pun essepuniesadwal Jap uayosimz Bueyuswiwesnz saq

“ayorauag Jajepiyesebsuoisoldxe gieylagne Japo gleysauu }6jops ziesuig Jag

"JopuSMIBA UBIPBIY 14oIU uspIam BI. SHIH newnaud sy

0%

-0j01d-L1yVH Wap pun -dSS Wap yoeu uojexjiunwoy| aip 16jopa 'ge-0g.€ Buniynsny sap uj
wauie nz I uon Bunupionz Jap jualp

13 "8gqaujuequsmyos Japo -qnH cwm_mcmm 3|le ue nequy wnz Js|Baisbunjjals Jepuaim Jjod
-dop mzq yoeyute *Jobiyejsuonexiunlwoy ue isi “ge-0¢.¢ dA1 Jauonisod sjqedes 1¥VH Jeq

Sajelag sep bunqeiydsag (GL)

X 0812 X3LV €0 a1d 2bessnesjejjuiiojuoy (1)
abejuy (o)

uijieg pun Blemyosuneig

m mum }Jeysuesapung ayosiuysa | -yasieyisiyd

€/ 8)1eg

wsuueyor “n Bul-ig

,\\G\ m%m

£00Z Joquiaydag "0¢ ‘Blamyosuneig

9LNvux33z o¢ll
:usjleyjua uaqebuy uapuabloy aip Ynw sejgIen sep Bunuydiezuuay alg (|

*sa)eIa9 sasalp uabungiyayeau|
sep pun BunjeisiaH aip Jny ueyeb ewuory Jesaip uabuniepiojuy B1BNSM OI/6/PE SIUNYIRY
gewab saesen sap neg pun uol Jne unu uois Jyarzeq eBessnesjeyiuuojuoy eselq (L]

“ussamabuly BunBiulayoseg Jesalp Nz abejuy Jop Ul S31RI9D sap Bunpuamuy a1aydls
alp Jny usbunBuipeg a1apuoseq jne pam ‘yejs JewwnusBunbiupyoseg Jap Jajuly X" USYDIBZ sep siies (0}

6661:1200S N3
nw
BuNWWRSUIBIAGN YOINP YINKS UBPIEM L pun L w6 el (6

‘ualieysbise) LOEEZ-E0 X3 B1d IUOLSGINIG UBYIIINBILBA Wap Ul puIs mcE:& Jap assiugabig aig

It Jap || Bueyuy gewab
I ur Bunpu: anz L pun
UBIRI99 UOA NEg Uap pun uoy aip ny © pun -SyBYBYAIS UapUBBaIPUNID
10p BUNINKT 8IP (D3/6/¥6) P66 ZIBIW ‘€2 LIOA USLEYISUBWED uaydsiedoin3 Jep sajey sep aluyory
43P 6 1KY YOBU Z0L0 "IN DII9IS Bjuueuaq sie 161ulaydsaq Jelsuesepung ayosIuYYS | -yosteNisAud 8ia (g

nid Jesalp nz ) uapynyebine uuep
uap pun abejuy Jap U PuIS L 1 91p BIMOS SRIED sesap eneg olq (4
PUBIYISINGQ ‘UlBW WE LNpUELd FLEQQ ‘€ SYRASIB|INWSIBAN yuyosuy (g
uyosyabay pun -ssaW OV NOSINYS HejeisH (g,
8€-0€.€ 8dAL Jauonisod ajqeded |yyH JeR (4
X 081¢ X31V €0 91d
JawwnusBunBiusyosaginid  (g)
93/6/v6 dAUIRYIY - H ul
Bunj aq Nz oS pun glgee  (Z)
oabessnesjejiwiojuoy ()
utiag pun Blamyosunesg
wﬁm mw jlejsuesapung ayosiuyoa ] -yosieyisAyd
“t et
sy

EB 8384-3EN 81



91186-0 + 004 . UOSIUYO3
" " sop 18p uBLIIPaq ¥ Jpo abnzsny
jopiam 01 : nu n 385910
1194631 2UIBY LBGRY [9BRIS SULO PUN YULDSISIUN BUYO LABUNBILIBYdSAQIIdIAISNLNEE-5T

€/€ dNss

VHY G JopjasipsbunusiBay
~afswsyueyor 'n Buj-ig

_WNNm\. /

/
S/ L Befiny wy

€00z Jaquaidss 0¢ ‘Bramyosuneig

151 Bunyonudsueaq
-yajpsap pun -Bnz uoa ey Bunpuigieassniyosuy aip ssep ‘uablope os ssnw usbunye
J8p ssnjyosuy e ‘usisiepyemeb 62509 N3 yewsb G dl peibznyog usp susisspuiwl
uassnw “gg-0g.€ odA) Jauonisod ajqeded | HyH Uap Jny sesneyss sap uabuniynjuisjegey| aig

Jsul
nz seyolessg usjepiyeebsuoisoldxe sep gieyssyne isi Jeydepy soepeiu] wweibold Jag

“US)|BYOSNZIOA YW OF S M|
[BUIXBLU UOA WOISUUBUSBUNIBYDIS WaLIe YW | A 0SZ ‘IAZ-LZ109 D3I UOBU 'M2q 4 A 0SZ “ll/Z
/2109 031 yoeu Buniayoig suie 20A Bunpuigisp aip ul isi sajdepy edepaiu] wweiboid waq

“UB}|BYISNZIOA YW £9 5 N| [BLUIXBW UOA Wossuususbuniayolg
waue Jw L A 05 ‘INZ-2ZL09 03I Yoeu ‘M2q 4 A 0SZ ‘II/Z-2ZL09 O3 yoeu Bunieyoig
aure syojeseg usjepiyejebsuoisojdxe sep qgleysegne Isi (Z1/L | uswwaly) sijwonsieubls waq

Usbunbulpag 915puosag

LOEET-E0 X3 G1d IPoUBqNId

(11d ‘01d ‘6d suid sunedboleuy)
0d Jawexg

1l YU X33 pezinyaspunz u

(21)

(91)

38 pun Blemyosunesg

m W& Jlejsuesapung ayasiuyoa | -yosieyisAyg

[=h e

82 B 8384-3EN



N3E-b8ES 83 o WNpusppy

£00Z 42G0PQ /0 HOqWINN [04UOD) UOISIADY

N3E-¥8€8 93 0} wnpuappy

£00T 12900 /0 HOqWINN [01UOY) UOISIASY

21qD>] + 1] 2 B PUD oa) +1) 2 B)
xouig IO ig S Xowig 10 0d / XdW| 10 I] 5 4] 10 IS] 10 0] / XPWA IO I 5 IA 10 DOA Jo0n

:spuswiaainbas Buimoljo} sy jodw jsnw sispewinand Ayug sejoN

0,08 " 0% - pL

vuisz 9408 " 240 - sL

2409 " Du0% - oL

045" Du0¥ - m

vuizg 9409 " 240 - s1

Do5¥ ™ D00 - 9L

ua2and §ndap abuna ainjpiadway

-Hoys o4 ssopp aanypaadway

HA2AP -poys

di

:MOJaq DD} B4 UJ UMOYS S| JUd4ind

pup sabuna

12d ‘uoypdyssoP>

Anjpaadwia) UBIMISY UOHN|D410) BU} JBUOKISO * * * LEE — 0ELE |[SPOW @Yi 104 ity 2|qD)L

0008 ™ Do0¥ - 148
000L ™ Do0¥ - SL
009 ™" 0.0 - 91

abupa aunjpiadway
jusIquIb 3|qIssiwaag

sspp> 2anpaadwia)

o

:Mo[aq 3|qp} By} Ul umoys s sabupa sanjpiadwiay

JualqIb 3qissiwaad pUD UOHDIYISSD]D q UOKD|R1I0d BY] ¢ 3|GDL
vyuwo # Jjt:144 MWoQss | YwsLLs o141 A8ZS S HNAR
yuwo # 144 Mmis vwgiLLs 000E= A8Z5 T Hnan

1 A A d [} d A

43140 UOHPN|DAY

a9pung Al ddng

aspupg

S PUD Z N2 JO SiajRWIDIR JB1UIDG PAIIKSY - WA/YSD i d9PL

Z 9bed wnpusppy

Hrloze=1 | Hwol o1 HwoL o1 Hrio 1
4uogz=10 | arlgg‘o L] 4rigo‘o L 4uo
MwozZL od MwozL od Mupg | xeud doid
vwig 2s] 400 vwg'Le 5] 400 wywsz xow| 4o 1|
AS8'L 20A 4000 A88'L 20A 4000 A9L XPWA 0
L1d ‘o1d “6d uid god Bojpuy Jopauuo) [LINTEY
JA0Su3s Ul od |pusasxy Ng @pp34ul [PLIBG JILESTLY
Hrig Hrio HrlooL Hrig Hrio Hrip 1
dueel | dugel 4uo9 due'g due's Juge
MWOSZ | MWOSZ | Mw 69L/P9 MW00S ML M xoug 40 1d
vuio9 vwo9 vw z5/52 vuwgLi vwsil | vwgip | *ewpdoy
A0Z 4 A9L 4 X4 A8Z XowA Join
zS5118 5118 ‘oN
ve /€8 pue pue z8/18 zel1e W | ouey
i i
‘oN
9 ypueg ypueg S z 4 nnoay
|oubys 2IDMYOS [ SANINPpUI | SAIDA plous|og sopoppuy| pus
Hined SsaydHMSs Jury m:_-:w.> ku-:.vm uonsod | josuod
SON|PA WNWIXDW 3| 3|gRL
‘suoyndo|
snopipzy ul ||D4sul 1o} ddo pun ddp a4ps Ajjpa1sunul jo Buypl [0o113|T

*SUOKPIO] SNOPADZDBY U] 3sn 40} Y§) Aq payiIad

| abed wnpuappy

ddp Joj [pnuby

/11 50| J0j paiyipnb a1o ( £z / [9pOW) si0p0auu0d pup pup|B 8|3 yiim suoisiea AUQ BjON

EB 8384-3EN 83



N3E-p8E8 83 0F wnpusppy £00Z 19400 /0 :40qUINN [01jUO) UOISIARY

191104 5UO YyM 31321 [DUBIS punocig

NOILYDO1
SNOMIVZVH

souomsod 6 2

T

NOILYDO1
34vs

L

<

(uoypuny Buluaa pad1oj puD JOJDIIPUI UO!
Jin3a1> [DUBJS popuncJb b Jo WBJBDIP I3

sejo4u03 B '

‘waysAs ayy Jo ylomjeu uolpzIpNbs oiyusjod By
U papnjoul Jo PaPUNCIB Bq JSNLU BUI| UINBI BY} JBLIDG BUO AJUO YA SHNZIID jouBis papunolb u|

»
»

NOILYDO1
SNOQYVZVH

SI13141DG OM} UM 112113 [DUBIS [01JU0D 231)-PUNoID
E] souopsod 6 o

punoig's

<&
<

N
4
Sam?

!

o
@
—o- 1
NOILYDO1
EEL

<&
<

sajjouuos 6 -2

(uoypuny BuiyuaA padioy pup sojdIpul uoiisod)

"AN51p [DUBIS 991} -puUNCJB D JO WDABBIP HNGAT)

*painsua aq jsnwi Apapjod 23410) "dUJ| UINE2 Y} U] PI||PIsUl 39
ISNW SI91IDG UORDNIDAS AJUO ‘SHN2AI [PUB)S 3941 -pUNOJB WO} O} UOHIBUUOIIDJUL UQ

 abed wnpusppy

N3E-p8ES 83 OF wnpuappy £00Z 48900 /0 4oQUINN [01}U0D) UOISIARY
10v50- 0501 1o

1 6£50 — 0501 "©N Buimpip o} Buip1oddp Inpuod [pjaW 10 ' | X 07 W Aljua 3jqo)

Z @91 @3S G pUD g SHN2JI 3y} 104 s1ajewnind Jalung s|qissiuiad ayj 1oy

L 2|qpL 835 9 PUD g’ | SHN2IID 34DS A||DDISULIUL BY} 10} SIN|DA WNWIXDW |qissiwiad ayy 104
PS> - Wi/YS) 4311ipq uoyn|nas pub A|ddng

PayII9Y - Wi/YS) "dsai (s)] 1> Z 40 | indino Jojsisuniy o Apjoy

"PAYIID) - W4/VSD 49]|o4u0)

punoI9's’|

Joueq uonenas  O———————[ [ pee=s==s)
Japieq Addns J0suss uomsod
lewiapg
Ja1L1eq UOEINAS
1aueq Addns
PR——|
ndino 9 3noud
Joisisues Jeubrs yines
YT R S— s unono
3
° SAlEA prous|os o
ndino | o unouo g5
Jojsisues) T3S T Sao
o——
1o kel ¢ unouo Ew
aa
o— oS 1 &
2o £
— g
- 10 uomisod Toee L @
o 3 R )
Kiddng 7 sal10u00 B Lo 2 @
-] Ieuis [03u0d s L
o—1/ 1
NOLLYDO1 NOLLYDO1
34vs ) SNOQYUVZVH

*9|qissod SD S|DUILLIS} DY} O SO|D SD PUDIXD SN PaIYs BY] "PuUNoIS)
*S’] @Y} 40 papunoib si yoy4 plalys b Aq papajold aq ysnw salm 'g7| 4o Jind Yoo3 | "HRg "D'ID
UM 32UDPIOJID Ul P3||DJSUl PUD PaljIIa)) WS 89 §snw JaLung Aj9yog ‘uonooye) vs) 104 (‘G

‘ainypiadwsay Buipunouins aaoqo .G 104 3|qoyins saam Addns Auo asn (¢
losureyy (g
*z @bnd uo 7 3|qp] 98s uodsjes saLDq o4 ('

*L HOg "D '3 "D Sy} YiM 92UDPIOIID Ul 8 §SNW UOY,

*| @6nd uo | 8|qp] 995 snyoipddD SNOLIDA 8y} Jo I puUD 1D
IXBUWIA 1O 1) JO SIN|DA WINWIXDW JoJ "snypInddp payipad vs)

{xpUy IO Ig IXpW| 10

Ysm uoipunluod ul pasn usym Ajuo spndaid a4os A|jpdisuliul ul pajpssul 8q Aow snyoioddo ayy (|
S9jON

{9 + 4 ‘3 sdnoag ‘| "AIQ
-a ‘3 ‘g g sdnoig ‘| -
0 3uoZ ‘] ssp|) 9L DIl P! X3
SUOHDYO] SNOPIDZDY 10} PAIID -\YSD

aansopug  adAy

ads sp paj|pjsul i 9jps Ajjpdisuriul

¢ abed wnpuappy

84 B 8384-3EN



N3g-p8€8 83 oF Wnpuappy £00Z 12900 /0 4OqUINN [0H4u0D) UOISIASY

10¥50-0S0L PUP L 6€50-0S0L °N
Buimpip o} Buip1odop ynpuod |pjew pibu Ajuo Ayus sjqod (‘¢

‘spnpuod Aq papajoid aq |pys se|qpo 3y (¢

"Z PUD | 9|qD 935 SHNDL

|PAPIAIPUL U4 104 SON|DA WINWIXDW 8y} 104 (7

L HDg ‘907 |DI11§29] UDIPPUDY) SU4 YiiM SIUDPIOID Ul 8] §sn Uoyp||psul ay) (|
:s3joN

punoi \\\
Josues uoysod
|euseix3 o
“ON feujuuoL H |
9unon L B X X))
®
@ Teubys yjne> ) °
=S b s oo 28— H
59 B oanovxew [onenpioueros w8 | a
@ m a
gs] unoao 25 L &8
gl (A E—— = -]
= ﬁ RIS 2 e
s
23 £ o zy 2y
o % — @y
< YINMS Jju| o =)
=3 R4
g e w
532 b zwnam e — P
gd T Towewmum o L i
°
32a L anoio 2
3 & 1 a
@ b feubis jonuoo L4
NOILYDO1 o~ kAN auoZz/z *Ald) NOILYIO1
> | < >
dvs SNOQAUVZVH

*SaYPMS jwi| pup |publs

1nb} ‘(2A|DA plousjos) uoyduny Buluaa padioy ‘Jojpdipul uolsod yim ssuolisod ajqodpd- 1yvH

@ansopug  adAy

‘9 + 4 ‘3 sdnoag ‘| ssp|)
‘a’> ‘g ‘v sdnoig ‘g uoising ‘| ssopd
Z auoz ‘| sso|)

2 -¥Sd

SUOKDIO| SNOPADZDY 10} P

G abed wnpusppy

N3E-¥8€8 83 of Wwnpusappy €00 42900 /0 “42qUINN [0U0D UOISIARY

NOLLYDO1
SNOQYUVZVH

SI2LUDQ 3UO YHM 1IN

P 1ouBis punoto E] ssuomsod 6 >

NOLLYOO1
3dvs

sojjonues 6 0

“wajysAs 8y} Jo jIomjau UOYDZ I
U pepnpuI Jo PEPUNOIB Bq JSNW BUI| UINGSI BY} “JBLIDG BUO AJUO UM SN211d |pubis papunoib uj

—p-

SIS1IDG OM} YIM 4102413 [DUBIS [01U0D 991j-PUNCID

NOILYDO1
SNOQYVZVH

souomsod 6 -0

punoio'sl

Las

NOILLYDO1
3dvs

s9]j0uu0> 6 -2

*painsua aq jsnw Aipjod §33.110) *aUl| UINES By} Ul pa||BYSUl 3q
JSNW s191140q UOHPNIPAS AjUo ‘SHNJI [PUblS 2944 -p 6 w0} o} uoy, 1uQ

 abed wnpuappy

EB 8384-3EN 85



N3£-p8E8 §3 0 WNpUSppY

L #pd 3D

1ad [|pysuj s|qissod sp sppulLLIS By O
250J> SD PUSKX® §SNW PJAIYS 3L "PUNCID
'S°I 944 40 papuncib st joys plRYYs b Aq
papajoad 2q isnw saim *s°| jo aind yong

£00Z 12900 /Q 12qUINN [04UO) UOISIADY

g6l | 671 | ze't | 66z >

* zoL | wwe a

9-5{9-p
£zie-L

% 'y | gve | a+v

[vwl | [AY | (4] | ()
% | 204 > 1

dne
=09 | tojoy onuoy

‘sanjea wnwixew BUIMOI|o} 3} 0} PajoLISal o [feys Buuim
PIe1ys Jo aoue}oedEd JUNYS PUE 92UBIINPUI SALIBS [B10} UL

HI00Z 405USS SAHIAPUY YB3 40 SHUBIAPUY WAWIPMW

10suss uoisod
Jewoix3

“oN [euwa)
S L
2X3/110 - 9VH 4o
B e [
2x3/110 - SYH) 2dAyL ajqissod auy
SI04D[OS|-PIMS uowiwos euo of C
—to =« 90 S
Z ouuny> 3
° o £8
< 10110 10 10suos 0F 2o
3 |o +e v ' yums yjuiy) saomyos 27— Y
ERN
38 sosuss Ayuiposd  +¥ 5 of
EH B =&
£ 3o
wg g =
T |o ot €0 | jouuny>
o *lL 2O 1DDJUO 10 JOSUSS OF
—7F0 *ZL *1 O jndinos Aosrsumiur
indino ayos ﬁ m
Ajoosuisuy o} % g
L uoisiALg ‘Nl SO
© pun 43 sdnoig ‘| uelsiag “If SSOID
@38 'y sdnoig ‘| uoising ‘I ssop)
NOILYDO1 NOLLYDO1
& » | € >
< »
- 34V v SNOQUVZYH

siosuag Awixoid N-9-rS [9POW YiM 2x3/1L0-9VH
40 1X3/1LO-9VH) ‘TX3/1L0-SYH) Abj2Y [04u0) Buimbip uoyp||oisu]

9 abed wnpuappy

86 B 8384-3EN



EB 8384-3EN 87
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