
Jordan Valve: Mark 16IQ
Smart Positioner for Linear and Rotary Actuator

Assembly and Installation Instructions

3170 Wasson Road • Cincinnati, OH 45209
Phone 513-533-5600 • Fax 513-871-0105

Toll Free: 800-543-7311
E-Mail: info@richardsind.com
URL: www.jordanvalve.com



1      SAFETY INFORMATION...........................................................................................................3
1.1    Warning Symbols......................................................................................................................3
1.2    Introduction...............................................................................................................................3
1.3    Qualified Personnel..................................................................................................................4
2      SCOPE OF DELIVERY OF POSITIONER................................................................................4
3      ASSEMBLY................................................................................................................................4
3.1    General.....................................................................................................................................4
3.2    Extension Kit “ Integrated mounting Linear Actuator................................................................5
3.2.1     Assembly Sequence (see fig. 1)...........................................................................................5
3.3    Extension Kit “Linear Actuator” IEC 534...................................................................................7
3.3.1     Assembly Sequence (see fig. 2)...........................................................................................7
3.4    Extension Kit “Rotary Actuator” VDI/VDE 3845......................................................................10
3.4.1     Assembly Sequence (see fig. 3).........................................................................................10
4      OPTION MODULES (SEE FIG. 4, APPENDIX).......................................................................10
5      ELECTRIC CONNECTION......................................................................................................12
6      PNEUMATIC CONNECTION...................................................................................................13
7      COMMISSIONING (SEE LEAFLET “OPERATION - A CONCISE OVERVIEW.......................13
7.1    Preparation for Linear Actuators.............................................................................................13
7.1.1     Initialization of Linear Actuators..........................................................................................14
7.2    Preparation for Rotary Actuators............................................................................................15
7.2.1     Initialization of Rotary Actuators.........................................................................................16
8      CONFORMITY.........................................................................................................................17
9      APPENDIX..............................................................................................................................30
9.1    Installation of Options.............................................................................................................30
9.2    Electric Connection of Basic Device without PROFIBUS
PA.......................................................32
9.3    Electric Connection of Basic Device with Profibus PA............................................................33
9.4    Electric Connection of Options...............................................................................................34
9.5    Pneumatic Connection...........................................................................................................37
10      TYPE CODE..........................................................................................................................37

Fig. 1. - Assembly sequence (integrated mounting)...........................................................................6
Fig. 2. - Assembly sequence (linear actuator) IEC 534......................................................................9
Fig. 3 - Assembly sequence (rotary actuator) VDI/VDE 3854..........................................................11
Fig. 4 - Installation of Options, devices without PROFIBUS PA.......................................................30
Fig. 5 - Installation of options, devices with PROFIBUS PA.............................................................31
Fig. 6 - 2-wire connection, devices without PROFIBUS PA..............................................................32
Fig. 7 - 3/4-wire connection, devices without PROFIBUS PA...........................................................32
Fig. 8 - Preparation of bus cable, devices with PROFIBUS PA........................................................33
Fig. 9 - Bus cable connection, devices with PROFIBUS PA.............................................................33
Fig. 10 - Electric connection of basic device with PROFIBUS PA....................................................33
Fig. 11 - Jy-module, not explosion proof..........................................................................................34
Fig. 12 - Jy-module, explosion proof................................................................................................34
Fig. 13 - Alarm module: binary outputs, not explosion proof............................................................35
Fig. 14 - Alarm module: binary outputs, explosion proof..................................................................35
Fig. 15 - Alarm module: binary output BE2, not explosion proof......................................................35
Fig. 16 - Alarm module: binary output BE2, explosion proof............................................................36
Fig. 17 - Pneumatic Connection.......................................................................................................37
Fig. 18 - NAMUR lever 3-35 mm(1), NAMUR lever > 35-130 mm (2)...............................................37



1    Safety Information

1.1  Warning symbols

Safety information and warnings are intended to avert danger from the life and health of users and
maintenance personnel and to prevent material damage. They are highlighted in this manual by the
headings defined here. They are also marked by waring symbols next to where they appear. The
headings used have the following meaning for the purposes of this manual and the product labels.

Warning
indicates that death, severe personal injury or substantial property damage will re-
sult if proper precautions are not taken.

indicates that minor personal injury or property damage can result if proper precau-
tions are not taken.

indicates an important information about the product itself or the respective part of
the instruction manual which is essential to highlight.

Caution

Note

1.2  Introduction

These Assembly and Installation Instructions are an Instruction Manual as defined in the Directive of
the Council of the European Community dtd. 23 March 1994 (94/9/EC). They describe the basic
steps for assembly, connection, and commissioning.

The Assembly and Installation Instructions do not replace the manual for the SIPART PS2 electro-
pneumatic positioner. The Manual contains more detailed information about assembly, function,
operation.

The Manual can be ordered by us.

The Assembly and Installation Instructions and the Manual apply to the positioner both with and
without PROFIBUS PA communication. The differences are indicated.

Danger-free use

This device has left the factory in a perfect condition as regards safety. The notes and warnings in
these Assembly and Installation Instructions must be observed by the user if this state is to be
maintained and hazard-free operation of the device assured.



1.3  Qualified Personnel

A qualified person in the sense of these Assembly and Installation Instructions is one who is familiar
with the installation, commissioning and operation of the device and who has the appropriate quali-
fications, e. g.:

•    Is trained or authorized to energize, de-energize, ground and tag circuits and equipment in
accordance with established safety practices

•    Is trained in the proper care of protective equipment in accordance with established safety
practices.

•     Is trained in first aid
•      In the case of devices with explosion protection: is trained or authorized to carry out work on the

electric circuits of potentially explosive equipment.

Warning The device must only be installed and operated by qualified personnel.
The device is designed for connection to functional or safety extra-low voltage.
The electric safety is determined by the power supply units alone.
High positioning forces are generated by pneumatic actuators. To prevent injury, in-
stallation and operation must be carried out under strict observation of the safety
regulations.
Reference is specifically made here to the observance of the applicable safety regu-
lations for potentially explosive equipment.

Correct and safe operation of this device is dependent on proper transport, storage and installa-
tion as well as careful operation and maintenance.

2    Scope of Delivery of Positioner

•      Positioner as ordered
       - type code see page 37
•      Assembly and Installation Instructions, German/English
•      Leaflet “Operation - a concise overview”, German and English (in the device)

3    Assembly

3.1  General

Warning Positioners and option modules are available for operation in zones with and without
an explosion hazard. These versions are marked by a special rating plate.

When combining components, make sure that only positioners and option modules
can be combined that are approved for the zone where they will be used. This espe-
cially applies to safe operation of the positioner in zone in which the atmosphere
might be subject to an explosion hazard (Zones 1 and 2). In that case, it is imperative
to use categories (2 and 3) both of the device itself and its options.

It is essential that you observe the following sequence during assembly to avoid inju-
ries or mechanical damage to the positioner/extension kit:

1.  Mechanical fitting of positioner
2.  Connection of electric power supply
     Connection of pneumatic supply
3.  Put into operation

See Section 3 (depending on version)
See Section 5
See Section 6
See Section 7

Warning



3.2  Extension Kit “integrated mounting Linear Actuator”

The following are included in the delivery of the extension Linear Actuator IEC 534 (3 mm to 35 mm)
(see Fig. 1 for item No.):

3.2.1  Assembly sequence (see Fig. 1)

•     Set driver pin (1) with roll to the marking which corresponds with the stroke. The center of the pin
must be positioned to the scale value. The same value has to be set for 1. WAY during start up.

•    Push the lever onto the positioner axis as far as possible, and secure using the cyl. screw (8).
•    Open the outlets on the back side by removing the screws (16) and o-ring (17).
•     Seal the outlets of exhausted air and control pressure by means of the screw plug (14).
•     Insert o-ring (15) in the recess of the yoke.
•     Hold the positioner on the actuator such that the roll (2) is guided between the pins (18).
•    Align the positioner horizontal to the yoke and mount it with the screws (12) and the spring

washers..

.oNmetI ytitnauQ noitangiseD skrameR

1 1 niPrevirD )3(reveldna)5(llorhtiwylbmessA

2 1 lloR )3(revelno)1(niprevirdhtiwylbmessA

3 1 reveL

4 2 tloB-U 2A-521NID-4,6B

5 1 gnirpS 5,3x7,23x3,11x07,0E511-DV

6 1 rehsawgnirpS 2A-A731NID-6A

7 1 rehsawgnirpS 2A-721NID-6A

8 1 wercs.lyC 2A-4897NID52x6M

9 1 tun.xeH 4A-439NID-6M

01 1 tunerauqS 4A-755NID-6M

11 1 rehsaWediuG 5,3x51x9,9x2,6

21 2 wercs.lyC 2A-219NID-56x8M

31 2 rehsaWgnirpS 2A-721NID-8A

41 2 gulpwercS

51 1 gnir-O 5,2x31



Fig. 1 - Assembly sequence (integrated mounting)



3.3  Extension Kit “Linear Actuator” IEC 534

The following are included in the delivery of the extension kit “Linear actuator IEC 534 (3mm to
35mm)” (see Fig. 2 for Item No.):

3.3.1  Assembly Sequence  (see Fig. 2)

•    Mount clamping assembly (3) with cyl. screws (17) and spring washers (16) on the actuator
spindle.

•    Insert the pick-up bracket (2) into the recesses of the clamping assembly. Set the required length
and screw only so tight that the pick-up bracket can still be shifted.

•    The value of the stroke range specified on the actuator is set or, if this is not present as a scale
value, the next larger scale value. The center of the pin must be positioned to the scale value.
The same value can be set later for 3. YWAY during start-up, to display the travel in mm after
initialization.

•    Fix the cyl. screw (17), spring washer (16), U-Washer (12) and square nut (19) on the lever.
•    Push the premounted lever onto the positioner axis as far as possible, and secure using the

hexagon head screw (17).
•    Fit the mounting bracket (1) with two hexagon head screws (9), spring washer (10) and U-

Washer (11) on the rear of the positioner.
•    Selection of the row of holes depends on the width of the actuator yoke. The roll (5) should

engage in the pick-up bracket (2) as close to the spindle as possible, but must not touch the
clamping assembly.

•    Hold the positioner with the mounting bracket on the actuator such that the pin (4) is guided
within the pick-up bracket (2).
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21 2 rehsaw-U 2A-521NID-4.6B

31 1 gnirpS 5.3x7.23x3.11x07.0E511-DV

41 1 rehsawgnirpS 2A-A731NID-6A

51 1 rehsawkcoL 2A-9976NID-2.3

61 3 rehsawgnirpS 2A-721NID-6A

71 3 wercs.lyC 2A-4897NID52x6M

81 1 tunnogaxeH 4A-439NID-6M

91 1 tunerauqS 4A-755NID-6M

12 4 tunnogaxeH 4A-439NID-8M

22 1 rehsawediuG 5.3x51x9.9x2.6



•    Tighten the pick-up bracket
•    Position the mounting parts according to the type of actuator.
•    Actuator with ledge: hexagon head screw (8), U-washer (11) and spring washer (10)
•    Actuator with plane surface: four hexagon head screws (8), U-washer (11) and spring washer

(10)
•    Actuator with columns: two U-bolts (7), four hexagon nuts (21) with U-washer (11) and spring

washer (10).
•    Secure positioner onto the yoke using the previously positioned mounting parts.

Adjust the height of the positioner such that the horizontal lever position is reached
as close as possible to the center of the stroke. You can use the lever scale of
the actuator for orientation. It must always be guaranteed that the horizontal
lever position is passed through within the stroke range.

Note



Fig. 2 - Assembly sequence (Linear Actuator) IEC 534



3.4  Extension Kit “Rotary Actuator” VDI/VDE 3845

The following are included in the delivery of the extension kit “Rotary Actuator” (see Fig. 3 for item
No.):

3.4.1  Assembly Sequence (see Fig. 3)

•    Place VDI/VDE 3845 mounting console ( (9), actuator-specific, scope of supply of actuator
manufacturer) onto rear of positioner and secure using hexagon head screws (14) and lock
washers (15).

•    Adhere pointer (4.2) onto mounting console in the center of the centering hole.
•    Push coupling wheel (2) onto positioner axis as far as possible, pull back by about 1mm, and

tighten hexagon socket screw (18) using the supplied Allen key.
•    Place the driver (3) onto the end of the actuator shaft and secure using Fillister head screw (16)

and washer (17).
•    Carefully place positioner with mounting console on to the actuator such that the pin of the

coupling wheel engages in the driver.
•    Align the positioner/mounting console assembly in the center of the actuator and screw tight.

(screws not included in delivery; they are part of the actuator mounting console!)
•    Following start-up as described in Section 7: Drive actuator to end position and adhere scale

(4.1) onto the coupling wheel (2) according to the direction of rotation or the turning range. The
scale is self-adhesive!

4    Option Modules (see Fig. 4, Appendix)

•    Unscrew housing cover.
•    Unscrew module cover (1).
•    HART module (only for devices without PROFIBUS PA): Place the HART module (2) onto the

plug connector; first remove the plug-in jumper (7) from the top connector.
•   Jy module: Insert the Jy module (3) into the lower container slot, and connect using the

supplied ribbon cable. (6).
•    Alarm module: Insert the alarm module (4) into the upper container slot, and connect using the

supplied ribbon cable (5).
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Fig. 3 - Assembly sequence (rotary actuator) VDI/VDE 3845



5    Electric Connection

Devices without PROFIBUS PA

(see FIGS: 5, 5, AND 10 TO 15, Appendix)
Electric connection:
Cable inlet:
Signal range
Setpoint w:     4 bis 20mA

screw terminals 1.5 mm2

PG 13

with 2-wire or 4-wire connection (see Fig. 6, Appendix)
compliance voltage                > 10 V without HART module
                                               > 11,5 V with HART module
with 3-wire or 4-wire connection (see Fig. 7, Appendix)
compliance voltage 0,85 V without HART module, 2,4 V with
HART module
Power supply UH: +18 V to +35 V (+30 V with Ex)

0/4 bis 20mA

Before operation with a 3/4-wire connection you must remove the jumper be-
tween terminals 1 and 2.

Note

Connecting the bus cable
•    Strip back the bus cable as shown in Fig. 8 (Appendix).
•    Open the housing of the positioner by undoing the four screws of the cover.
•    Stick the prepared bus cable through the heavy-gauge threaded joint.
•    Fix the shielding to the housing using the cable clip and the two screws.
•    Screw the heavy-gauge threaded joint tight.
•    Connect the red and green cores as shown in Fig. 9 to terminals 3 and 7 of the basic

PCB. (The polarity does not matter.)

Devices with PROFIBUS PA

(see Fig. 8 - Fig 10, Appendix)
Electric connection:
Cable Inlet:
Auxiliary power supply:
Bus voltage:

Polarity:
Current consumption:
Electronic current imitation:

screw terminals 1.5 mm2

PG13
fed from bus
9 to 24 V for intrinsically safe operation
9 to 32 V for non-intrinsically safe operation
any
12 mA + 10%
Imax 16 mA in case of error



6    Pneumatic Connection

If the electric supply is connected, the pneumatic supply must only be connected
following assembly if the positioner is switched to the input level “P manual mode” (for
the as supplied conditions, see leaflet “Operation - a concise overview”):

Ensure that the air quality is suitable! Grease-free industrial air, particulates max.
5mg/m3 in normal, particle size max 5um, concentration of oil max 0,01 mg/m3 in
normal, pressure dew point 20K below lowest ambient temperature.

Warning

Note

•    Connection manometer for inlet air pressure and positioning pressure in necessary.
•    Connection via female thread G 1/4 DIN 45141:
     PZ          Inlet air 1.4 to 7 bar
     Y1          Positioning pressure 1 for single-action and double-action actuators
     Y2          Positioning pressure 2 for double-action actuators
     E            Exhaust output (remove silencer if necessary)

•    Safety setting on failure of electric supply:
     single-action:          Y1          Vented
     double-action:         Y1         Max. positioning pressure (inlet air pressure)
                                    Y2          Vented

•    Connect positioning pressure Y1 or Y2 (only with double-action actuators) according to desired
     safety setting.
•    Connect inlet air to PZ.

7    Commissioning (see Leaflet “Operation - a concise overview”)

Because of the numerous applications it can have, the positioner must be adapted to the actuator
after assembly (initialized). This initialization is largely automatic. The positioner calculates the direc-
tion of action, the travel and the angle or rotation and the travel times of the actuator one after the
other.
Before initialization, you only have to set a few parameters for the positioner. The remaining param-
eters are set with default values that you do not normally have to alter. If you observe the following
points, you will not have any problem with commissioning.
Tip: You can return to the previous parameter by pressing the     and      keys simultaneously.

7.1  Preparation for linear actuators

•    Mount the positioner with the appropriate mounting kit (see Section 3.2 and 3.3).

•    Push the drive pin (1, Fig. 1; 4, Fig. 2) on the lever (3, Fig. 1; 6, Fig. 2) to the scale position
corresponding to the nominal stroke or the next highest scale position and screw the driver pin
tight with the nut (9, Fig. 1; 18, Fig. 2)

•    Connect the actuator and positioner with the pneumatic cables and supply pneumatic power to
the positioner (see Fig. 17).

The position of the leverage ratio switch in the positioner is especially important
(7, Leaflet “Operation - a concise overview”):
Stroke                    Lever         Position of the leverage ratio switch
5 to 20 mm            short          33° (i.e. below)
25 to 35 mm          short          90° (i.e. above)
40 to 130 mm        long            90° (i.e. above)

Note



•    Connect a suitable current or voltage source (see Fig. 6 and Fig. 7 and Fig. 10 of ROFIBUS PA).
•    The positioner is now in “P manual” mode. On the upper line of the display, the current poten-

tiometer voltage (P) is displayed as a percentage, e. g. “P12.3”, and on the lower line “NOINIT”
is blinking:

•    Check that the mechanism is able to move freely over the entire setting range by moving the
actuator into each final position with the       and      keys.

Tips: You can move the actuator quickly by pressing the other direction key while you hold the first
direction key down.

•    The display of the potentiometer voltage in % (upper line of the display) must always remain in
the range P5.0 to P95.0. If that is not the case, adjust the friction clutch (8, Fig. 4) as follows:
Move the actuator into its final position by pressing the       Key. Adjust the friction clutch until the
upper display line displays a value between P90.0 and P95.0.

•    Move through the entire range by adjusting the actuator with the       and         keys and move it
into the final position. The potentiometer voltage should now remain in the range P5.0 to P95.0.
If that is still not the case, adjust the friction clutch (8, Fig. 4) as follows: Move the actuator into
tis final position again by pressing the          key. This time adjust the friction clutch until the upper
line of the display shows a value between P5.0 and P10.0.

•    Now move the actuator into the horizontal position of the lever. The display should show a value
between P48.0 and P52.0. If that is not the case, adjust the friction clutch (8, Fig. 4) until
“P50.0” is shown when the lever is horizontal. The more precisely you achieve that value, the
more accurately the positioner can determine the displacement.

7.1.1  Initialization of linear actuators

If you can move the actuator correctly, leave it in a central position, and start automatic initialization:
•    Press the mode key     for more than 5 s. This takes you into Configuration mode.

•    Switch to the second parameter by pressing the mode key      briefly.

•    Switch to the following display with the mode key     :

Display:

Display: or

This value must match the setting of the leverage ratio switch (6, Leaflet “Operation
- a concise overview”) (33° or 90°)

Note:

Display

You only have to set this parameter if you want to have the calculated total stroke display in mm at
the end of the initialization phase. To do that, select the same value in the display as the value to
which you set the driver pin on the scale of the lever.



The initialization process can take up to 15 min depending on the actuator.

•    Switch to the following display with the mode key      :

•    Start initialization by pressing the       key for more than 5 s.

During the initialization process “RUN1” to “RUN5” appear one after the other in the lower display.

Initialization is complete when the following display appears:

After you have pressed the mode key      briefly, the following display appears:

To exit Configuration mode press the mode key      for more than 5 s. after about 5 s, the software
version is displayed. After you have released the mode key, the unit is in manual mode.

If you want to set further parameters, use the leaflet “Operation - a concise overview” or the Manual.

You can start reinitialization from manual or automatic mode at any time.

7.2  Preparation for rotary actuators

•    Mount the positioner with the appropriate mounting kit. (see section 3.4).
•    Connect the actuator and positioner with pneumatic cables and supply pneumatic power to the

positioner (see Fig. 17).
•    Connect a suitable current or voltage source (see Fig. 6 and Fig. 7 and Fig. 10 of ROFIBUS PA).
•    The positioner is now in “P manual” mode. On the upper line of the display the current potenti-

ometer voltage (P)  is displayed as a percentage, e. g. “P12.3”, and on the lower line “NOINIT”
is blinking:

•    Check that the mechanism is able to move freely over the entire setting range by moving the
actuator into each final position with the       and       keys.

Display:

Display:

Note

Especially important: Switch the leverage ratio switch (6, leaflet “Operation - a
concise overview”) in the positioner into position 90° (usual adjustment angle for
rotary actuators.)

Note



•    Tip: You can move the actuator quickly by pressing the other direction key while you hold the
first direction key down.

•    The display of the potentiometer voltage in % (upper line of the display) must always remain in
the range P5.0 to P95.0. If that is not the case, adjust the friction clutch (8, Fig. 3) as follows:
Move the actuator into its final position by pressing the        key. Adjust the friction clutch until the
upper display line displays a value between P90.0 and P95.0.

•    Move through the entire range by adjusting the actuator with the        and      keys and move it
into the final position. The potentiometer voltage should now remain in the range P5.0 to P95.0.
If that is still not the case, adjust the friction clutch (8, Fig. 4) as follows: Move the actuator into
its final position again by pressing the      key. This time adjust the friction clutch until the upper
lien of the display shows a value between P5.0 and P10.0.

7.2.1 Initialization of rotary actuators

Once you can move the actuator through its setting range correctly, leave it in a central position and
start automatic initialization:

•    Press the mode key         for more than 5 s. This takes you into Configuration mode.

•    Set the parameter to “turn” with the      key.

•    Switch to the second parameter by pressing the mode key      briefly. The second parameter is
set to 90° automatically.

•    Switch to the following display with the mode key     .

•    Start initialization by pressing the      key for more than 5 s.

During the initialization process “RUN1” to “RUN5” appear one after the other in the lower display.

Display

Display

Display

Display

Display

Note
The initialization process can take up to 15 min depending on the actuator.



Initialization is complete when the following display appears:

The upper value shows the total angle of rotation of the actuator (example 93,5°).

After you have pressed the mode key      briefly, the following display appears:

To exit Configuration mode, press the mode key     for more than 5 s. After about 5 s, the software
version is displayed. After you have released the mode key, the unit is in manual mode. If you want to
set further parameter, use the leaflet “Operation - a concise overview” or the Manual.

You can start reinitialization from manual or automatic mode at any time.

8    Conformity

The ARCAPRO positioner without PROFIBUS PA with the associated options is approved as stan-
dard for operation in zone 1 as EEx ib (see EC prototype test certificate PTB 97 ATEX 2186) as well
as in zone 2 as Ex nV (see conformity statement TUV 97 ATEX 1212)
Certification FMRC (Factory Mutual Research Corporation) has also been granted.



























9    Appendix

9.1  Installation of options

Fig. 4 - Installation of options, devices without PROFIBUS PA



Fig. 5 - Installation of options, devices without PROFIBUS PA



9.2  Electric connection of basic device without PROFIBUS PA

Fig. 6 - 2-wire connection, devices without PROFIBUS PA

Caution
For 3/4 conductor operation, always remove jumpers, terminal 1-2 before con-
necting the auxiliary power.

Fig. 7 - 3/4-wire connection, devices without PROFIBUS PA



9.3  Electric connection of basic device with PROFIBUS PA

Fig. 8 - Preparation of bus cable, devices with PROFIBUS PA

Fig. 9 - Bus cable connection, devices with PROFIBUS PA

Fig. 10 - Electric connection of basic device with PROFIBUS PA



9.4  Electric connection of options

Fig. 11 - Jy - module, not explosion-proof

Fig. 12 - Jy - module, not explosion-proof



Fig. 13 - Alarm module: binary outputs, not explosion-proof

Fig. 14 - Alarm module: binary outputs, explosion-proof

Fig. 15 - Alarm module: binary output BE2, not explosion-proof



Fig. 16 - Alarm module: binary output BE2, explosion-proof



9.5  Pneumatic connection

Fig. 17 - Pneumatic connection

Fig. 18 - NAMUR lever 3-35 mm (1), NAMUR lever . 35-130 mm (2)

10    Type code


