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1. Abbreviations and Definitions

AWG
CE
cu
DI
DO
EMC
GND
IP
LED

NEMA

PWM

Exhaust Air

American Wire Gauge

Communauté Européenne

Control Unit

Digital Input

Digital Output

Electromagnetic Compatibility

Ground

International Protection

Luminous Diode

Pneumatic Air Connection NOT element
National Electrical Manufacturers Association
Supply Air Connection

Pulse-Width Modulation

Pneumatic Air Connection

2.  Safety Instructions

2.1. Sentinels
Symbol: Meaning:
Danger! Direct danger which can
TORTET lead to severebodily harm
or to death!
Caution ! Dangerous situation which

can lead to bodily harm and/or
material damage.

Attention !

Risk as a result of electric current.

Note !

Important technical information or
recommendation.

These special safety instructions point directly to the respective handling
instructions. They are accentuated by the corresponding symbol. Carefully read
the instructions to which the sentinels refer. Continue handling the control unit
only after having read these instructions.

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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Safety Instructions

2.2,

2.3.

Conventional Use

The DELTA CU4 control unit is only intended for use as
described in chapter 3.1. Use beyond that described in

chapter 3.1. is not according to regulations and APV shall not be
responsible for any damage resulting from this non-observance.
The operator bears the full risk. Conditions for a proper and

safe operation of the control unit are the appropriate transport
and storing as well as the professional assembly. Conventional
use also means the observance of operating, service and
maintenance conditions.

General Regulations for Careful Handling

To ensure a faultless function of the unit and a long service life,
the information given in this operating manual as well as the
operating conditions and permissible data specified in the data
sheets of the control unit for process valves should be strictly
adhered to.

The operator is committed to operating the control unit in faultless
condition, only.

Observe the general technical rules while using and
operating the unit.

Observe the relevant accident prevention regulations, the

national rules of the user country as well as your company-internal
operating and safety regulations during operation and maintenance
of the unit.

Switch off the electrical power supply before carrying out any work
on the system!

Note that piping or valves that are under pressure must not be
removed from a system!

Take suitable measures to prevent unintentional operation or
impermissible impairment.

Following an interruption of the electrical or pneumatic supply,
ensure a defined and controlled re-start of the process!

If these instructions are not observed, we will not accept any
liability. Warranties on units, devices and accessories will expire!

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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Safety Instructions

2.4.

2.5.

2.6.

2.7.

Control Unit
CU4 AS-interface
Operating Manual: UK-0

Welding instructions

It is generally recommended to avoid welding work in process
installation in which control units are installed and connected.
If welding is nonetheless required, earthing of the electrical
devices in the welding area is a necessity.

Persons

Installation and maintenance work may only be carried out by
qualified personnel and by means of appropriate tools.

Qualified personnel must get a special training with regard to
possible risks and must know and observe the safety instructions
indicated in the operating manual.

Work at the electrical installation may only be carried out by
personnel specialised in electrics!

Warranty

This document does not contain any warranty acceptance.
We refer to our general terms of sale and delivery.
Prerequisite for a guarantee is the correct use of the unit in
compliance with the specified conditions of application

Attention !

This warranty only applies to the Control Unit.
No liability will be accepted for consequential damage of any kind
that could arise from the failure or malfunction of the device.

Important Safety Instructions for AS-interface networks

Safety Instructions for AS-interface
Always use protective modules against excess voltage in the
AS-interface installation.

Safety Instructions for AS-interface

Grounding

For the AS-interface network a potential-free operation must be
guaranteed. Observe the use of isolation monitoring modules to
provide for proper grounding conditions.

(Grounding of the bus cable or connected components or their
charging with external voltage leads to malfunction in the bus
system.)
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General Terms

fig. 3.2.

3.1.

3.2.

Purpose of use

The Control Unit Delta CU4 AS-interface has been
developed for the control of process valves used in the food
industry and related industries.

The CU4 control unit operates as interface between
process control and process valve and controls the electric and
pneumatic signals.

The pneumatic control of APV valves is undertaken via the
solenoid valves. The control unit controls the valve positions,
open and closed, via integrated and external sensors. The
electronic module undertakes the task to process the switching
signal from the control and to control the corresponding
solenoid valves. The electronic module also provides
potential-free contacts.

The corresponding light signals in the control unit provide for an
external indiciation of the valve positions.

Design of CU4 AS-interface (fig. 3.2.)

The Control Units CU4 AS-interface mainly consists
of the following components:

The Control Unit base with integrated air channels and electric
and pneumatic connections as well as viewing windows with
type label.

1 or 3 solenoid valves for the control of the valve actuators and
for the seat lifting of double seat valves.

1 solenoid valve with 1 logic NOT element for the control of the
valve actuators.

Sensor module with 2 integrated Hall sensors or 2 external
proximity switches to detect the valve position.

Electronic module for the electric supply, communication with
control, evaluation of feedback signals and control of solenoid
valves as well as valve position indication through LED.

Clamp ring to fasten the CU4 on the adapter.

Cover with LED optics.

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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General Terms

Control Unit
CU4 AS-interface
Operating Manual: UK-0

3.3.

Function of the individual components

The installation of the control unit is undertaken by special
adapters which are available for the different valves types,

see chapter 5. Adapter. The snap connectors for supply air and
pneumatic air to the individual cylinders at the valves are located
at the outside of the control unit. At the control units for valves

with turning actuator, the pneumatic air is transferred internally to
the actuator. The air supply of the control unit is equipped with an
exchangeable air filter. Observance of the required compressed air
quality is imperative. Please also see chapter 4.5.

The number of the solenoid valves installed in the CU4 depends
on the valve actuators to be controlled. Single seat and butterfly
valves and double seat valves without seat lift function require 1
solenoid valve. Control units for double seat valves are equipped
with 3 solenoid valves. For the manual actuation, the solenoid
valves are provided with a safe handle which is easy to operate.

The electronic module installed in the control unit fulfills the task

to process the electric signals from the control, to control the
solenoid valves and to evaluate the feedback signals from the
feedback unit. Moreover, the signalling and indication of the valve
positions as well as additional diagnostic functions are undertaken
via the electronic module.

The electronic module is the interface between control actuators or
sensors. Depending on the control type, different modules are
available, e.g. Direct Connect, AS-Interface, Profibus and
DeviceNet.

A feedback unit is required to detect the valve position.

The CU4 AS-interface is equipped with 2 adjustable Hall

effect sensors.

These are activated by a valve control rod installed on the
operating cam. In this way, the open and closed valve position
can be detected.

The 2 Hall effect sensors are continuously adjustable over an
additional range. Thus, feedback messages for different valves
with different stroke lengths can be adjusted properly. As an
alternative, external proximity switches can be connected instead
of the integrated Hall effect sensors when the valve position
indication is undertaken direct at the process valve.
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General Terms

3.3.

Function of the individual components

The luminous diodes are located on the front side of the
electronic module. Their signals are visibly indicated to the
outside by an optical window in the cover the control unit. Beside
the open and closed valve position, the existence of the operating
voltage as well as different diagnostic information are indicated.
Chapter 6.6. LED indicators provide more details.

The complete control unit has been designed on the building
block principle. By exchange of the electronic module, the control
type can be changed, e.g. from direct control (Direct Connect) to
communication with AS-Interface.

(Attention: wiring needs also be changed.)

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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4. Mechanics and Pneumatics

4.1. Air connections for turning actuator

4.1.1. Function

CU41-T-AS-i

design for valve with turning actuator, e.g. butterfly valves.
P air supply with integrated particle filter.
Y1 Dbore to transfer control air to turning actuator
A1 exhaust air, with exhaust silencer.

4.2. Air connections seat valves and double seat mixproof valves

4.2.1. Function

CU41-S-AS-i /| CU41-M-AS-i
design for seat valves and double seat mixproof valves
without seat lift.

P air supply.

Y1 control air connection for main actuator.

A1 exhaust air, with exhaust silencer.

CU41N-S-AS-i
design for seat valves with NOT element.
P air supply with integrated particle filter.

Y1 Y2(N) Y3 ) X X
Y1 pneumatic air connection for main actuator.
N pneumatic air connection for the spring support of the actuator
by compressed air, via NOT element.
A1 exhaust air, with exhaust silencer.
CU43-M-AS-i
design for double seat mixproof valves with seat lift.
P air supply with integrated particle filter.
Y1 pneumatic air connection for main actuator.
Y2 pneumatic air connection for seat lift actuator of upper seat lifting.
Y3 pneumatic air connection for seat lift actuator of lower seat lifting.
A1/A2 exhaust air, with exhaust silencer.
Control Unit 8

CU4 AS-interface
Operating Manual: UK-0
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4. Mechanics and Pneumatics

4.3. Pressure relief valve

The base of the control unit is equipped with a pressure relief
valve. Which prevents an inadmissible pressure build-up in the
inner control unit.

If required, the pressure relief vents into the clearance between
the base and the adapter of the control unit.

The pressure relief valve must not be mechanically blocked
under any circumstances.

DANGER

9 Control Unit
CU4 AS-interface
Operating Manual: UK-0
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Mechanics and Pneumatics

Functional description - block diagram

Picture shows a standard NC
(spring to closed) valve.

If NO (spring to open) valve is used,
the sensor wiring can be different.

Solenoid valve

Throttle valves

—a—— P/ Air supply
—D A/ Exhaust

1

VYV

Y

4.4, CU41 AS-interface
AS-i-Bus + 1
AS-i-Bus - 2
3 5VDC
4 Sensor 1
5 GND
6 5VvDC
7 Sensor 2 Z
8 GND
I: 10 Normal
11 Feedback
12 Reverse
Sensor 1
(“Valve closed”)
+p
Sensor 2
(“Valve open”)
[ ] O+
\>
<\>
<\>
<\>
<\>
<\
O

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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4. Mechanics and Pneumatics
4.41. CU41N - AS-interface
Functional description - block diagram
AS-i-Bus + 1 Picture shows a standard NC
(spring to closed) valve.
AS-i-Bus - 2 If NO (spring to open) valve is used,
3 5VDC the sensor wiring can be different.
4 Sensor 1
5 GND
6 5VDC
7 Sensor 2 Z
8 GND
I: 10 | Normal
11 Feedback
12 Reverse
Sensor 1
(“Valve closed”)
+[
Sensor 2
(“Valve open”)
[ ] 0+
NOT-Element
\
E——
<\> Solenoid valve
<\> rs o N /I' hrottle valves
<\> - |—
<\ — P / Air supply
— — /._ LY == D A/ Exhaust
— 1 s
O\./

1"

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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4. Mechanics and Pneumatics

4.4.2. CUA43 AS-interface for double seat valve DA3

Functional description - block diagram

AS-i-Bus + 1
AS-i-Bus - 2 Picture shows a standard NC
3| 5VDC (spring to closed) valve.
4 | Sensort ihe Serer wiing oan be diferant.
5 | GND g .
6 | 5VDC 23
7 | Sensor2 [A
— 8 | GND va
I: 10 | Normal
11 | Feedback
12 | Reverse
Sensor 1
(“Valve closed”)
:L Sensor 2
(“Valve open”)
N Abluft /
[|+ - Exhaust
5 = / E 0
£ T S —
z EMV IN
E /solenoid 1 Luft / air
©
d') ,—
7N ©
- O fee—"]
) g ——
8‘.,0_'.) > < =
T ca I —— Vo
E®>S — /
O EMV
/solenoid 2
- —O
s 3 ==
=2 — Abluft
S ] — 7 Exhaust
E > —— -
= o 0
©
23 e
O EMV
/solenoid 3

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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Mechanics and Pneumatics
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4.5.

Technical Data / Standards

Material:
Ambient temperature:
CE:

Standards and
environmental audits:

air hose:

pressure range:

compressed air quality:

content of solid
particles:

content of water:

content of oil:

PAG.6
-20°C bis +70°C

EMC 89/336/EEC

protection class IP 67 EN60529 /
complies with NEMA 6

EMV interference resistance
EN61000-6-2

EMV emitted interference
EN61000-6-4

vibration/oscillation EN60068-2-6

safety of machinery
DIN EN ISO 13849-1

6 mm /%" OD

6-8 bar

quality class according to
DIN/ISO 8573-1

quality class 3,

max. size of solid particles per m?
10000 of 0,5um <d<1,0pm

500 of 1,0um <d<5,0pm

quality class 4,

max. dew point temperature + 3°C

For installations at lower temperatures
or at higher altitudes, additional
measures must be considered to reduce
the pressure dew point accordingly.

quality class 1,
max. 0,01mg/m3

(The oil applied must be compatible with Polyurethane

elastomer materials.)

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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4. Mechanics and Pneumatics

4.6. Solenoid valves
In the base of the control unit max. 3 solenoid valves are installed.
The 3/2-way solenoid valves are connected with the electronic
module by moulded cables and plug connectors.
control: effected by pwm-signal
handle: rotary switch at valve

4.7. Throttling function
The operating speed of the valve actuator can be varied or
reduced. This may be necessary to slacken the actuation of the
valve in order to prevent pressure hammers in the piping
installation. For this purpose, the supply and exhaust air of the
first solenoid valve can be adjusted via the throttling screws
respectively allocated in the interface of the solenoid valve.

4.8. NOT element

throttling screws

Control Unit
CU4 AS-interface
Operating Manual: UK-0

The closing force of the valve actuator can be increased by
additional compressed air.

Through the installation of the logic NOT element, compressed
air is guided via a pressure reducing valve on the spring side of
the valve actuator.

The NOT element is also used for air/air actuators.

14
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5. Adapter
Adapter for different process valves
5.1. Valves with turning actuator, e.g. butterfly valves
5.2. Single seat valves
5.3. Double seat valves
Control Unit

15
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Electronic module

brown

NI5-K11K-AN5X/5

black

blue

h

brown

NI5-K11K-AN5X/5

black

blue

Control Unit
CU4 AS-interface
Operating Manual: UK-0

h

Function / Block diagram

The Control Unit DELTA CU4 AS-interface is a

slave for the fieldbus system AS-Interface.

It complies with the specification V3.0. The profile is S-7.A.*.E
(3 outputs and 2 inputs).

By means of a connecting terminal, the inputs can either be
connected with internal APV Hall effect sensors or with external
inductive proximity switches (compare 6.5.).

The AS-Interface DELTA CU4 is designed for the

extended address range. With these devices in the extended
address range up to 62 slaves (formerly known as 2.1) can be
connected with one AS-Interface cable (Attention: Consider
cumulative power input and simultaneity factor!)

For reasons of compatibility with older versions, a version with
the profile S-7.F.F.F (formerly known as 2.0) is alternatively
available.

All operating ranges within the electronic module such as the
control of the solenoid valves, position feedback and LED
indication are separated galvanically and can, thus, be operated
with different voltages. Control of the solenoid valves is effected in
energy-saving manner via pwm-signals.

@ 1 | + AS-i-Bus ®
ed @ | 2| - As-i-Bus 118
B TS 5VDC
hall white % 2 Sensor 1 28—
sensor =L black 7 tlens ®
red 3|8
] 5VDC
hall white R @ 6
sensor oo @ | 7 | Sensor 2 R
N | 8| oo
) @ [10|— Normal
feedback brid —=—
eedpack priage C @ 1 ;!Feedback ®
@ |12|- Reverse
CU4 AS-interface
Spec. V3.01 ®
Extended
address mode
max. 62 slaves

IR Y .

CU4
AS-interface

16
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Electronic module

6.1.1.

6.2.

Switchover of feedback signals

The signals to the control can be switched over via the bridge
between the terminals 10, 11 and 12.

If a bridge is located between the terminals 10 and 11 (normal),
the signal is transferred from sensor 1 (closed valve position)
to input DIO of the control. The signal of sensor 2 (open valve
position) is sent to input DI1.

In case of a bridgte between terminals 11 and 12 (reverse),
the signal of sensor 1 (closed valve position) is sent to
input DI1 of the control. At input DOO, the signal of sensor 2
(open valve position) switched.

If there is no bridge between the terminals 10, 11 and 12,
this will lead to an error message.

The two LEDs 'valve open’ and ‘valve closed’ will flash
in this case.

Functional description of connections

Terminal

Designation

Functional description

AS-i +

AS-i network connection

AS-i -

AS-i network connection

5VDC

voltage supply for valve sensor

Sensor 1

sensor signal 1 (closed valve position)

GND

ground for sensor supply

5VDC

voltage supply for valve sensor

Sensor 2

sensor signal 2 (open valve position)

GND

ground for sensor supply

10

Normal

normal allocation of feedback signals

11

Feedback

tie point for cable bridge

12

Reverse

reverse allocation of feedback signals

17
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6. Electronic module

6.3. Use of data bits

Communication data
The use of the data bits shall be drawn
from the following table:

Data bit Info Connection Level
DOO0 0 main valve Low (no electr. current)
(Output) 1 High (current)

DO1 0 lower seat lifting (option ) Low (no electr. current)
(Output) 1 High (current)
DO2 0 upper seat lifting (option Low (no electr. current)
(Output) 1 High (current)
DO3 free
(Output)

Feedback bridge

Data bit normal (131 12) reverse (10 1|:|2)

DIO valve position, Seln.sor 1 valve position, S_gnsor 2
(closed valve position) (open valve position)

(Input)

DI valve position, S_gnsor 2 valve position, Se_n_sor 1
(open valve position) (closed valve position)

(Input)

DI2 Permanent "1" Permanent "1"

(Input)

DI3 Permanent "1" Permanent "1"

(Input)

Control Unit 18
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Electronic module
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6.4.

Technical Data
AS-Interface profile:

Extended

address range:

Serial

communication mode:

Inverse-polarity protection:

Indication "Power":
Indication "Fault":
AS-Interface

Voltage range:

Max. power input:

Input delay time:
AS-Interface specification:

Supply of
solenoid valves:

Short-circuit protection:

Excess voltage protection:

Induction protection:
Status indication of
outputs:

Response time of
watchdog:

S-7.A*E
(S-7.F.F.F as option)

is supported

no
exists

LED3 (green)
LED3 (red)

26,5..31,6 V
<=150 mA
<1s

V3.0

pwm-signals from
electronic module
yes

100mA

yes

LED on board

--- (watchdog not activated)

Short-circuit or excess voltage of actuator supply or
cable break at valves is signalled to the master via the
peripheral failure bit (profile Profil S-7.A.*.Eonly).
Simultaneously LED3 flashes according to AS-Interface
specification alternately red/green.

Supply of sensors:

Note:

Connecting terminals:

5VDC (+/-5%)

The sensor inputs and the
peripheral supply must not

be connected with installation-
GND.

conductor cross section
0,5-1,5 mm?

(with conductor sleeve)
complying with AWG 20-16

Control Unit
CU4 AS-interface
Operating Manual: UK-0
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Electronic module

Control Unit
CU4 AS-interface
Operating Manual: UK-0

6.5.

Connections
Sensors to detect the valve positions:

Internal sensors: Hall effect sensors,
APV type H 320385
UB 4,75-5,25 VDC
operating distance according to
APV specification

External sensors: Inductive proximity switches,
APV type H 208844
UB 4,75-5,25 VDC
operating distance according to
APV specification

20
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Electronic module

6.6.

LED indicators

External luminous displays

colour: green,

Valve Open permanent light

valve in open position

colour: orange,

Valve Closed ;
permanent light

valve in closed position

Valve Open

colour: green, flashing

Valve Closed

colour: orange, flashing

Bridge missing at terminals
10, 11,12

colour: green,

Power Diagnose permanent light

operating voltage at module - faultless

colour: red /green

AS-i status + peripheral failure, e.g. short-
circuit, excess voltage, cable break (profile
S-7.A.*.E only)

colour: blue,

Soleniod Main .
permanent light

1st solenoid valve (1) controlled

Soleniod Main
o upper seat
oo lower seat

colour: blue, 1 blink

2nd solenoid valve (2) controlled

colour: blue, 2 blink

3rd solenoid valve (3) controlled

colour: blue, 1 blink

solenoid valve
2nd and 3rd (2) + (3) controlled

Internal luminous displays

Luminous i
diode 1 1st solenoid valve (1) controlled
Lurpmous 2 2nd solenoid valve (2) controlled
diode
Luminous i
diode 3 3rd solenoid valve (3) controlled

21

Valve Open

Valve Closed

Solenoid Main

Solenoid
o upper seat
oo lower seat

Power Diagnose

1
———
= 2
==
_— 3
=
=

Control Unit

CU4 AS-interface
Operating Manual: UK-0



.\APV

Control Unit CU4 AS-interface UK-0 / 31.05.2010

c Wi
VAN

7. Feedback unit
71. General terms
For the internal registration of the valve position indication,
the feedback unit with 2 Hall effect sensors is applied. It is used
adjustment screws when single seat and butterfly valves are installed.
The control of these sensors is effected by magnets assembled
on the valve shaft rod. The Hall effect sensors are installed on a
movable threaded rod. By means of this assembly, the sensors
can be adjusted via a large range, in accordance with the valve
stroke.
7.2. Sensors
Q Hall effect sensors, APV type H 320385
N UB 4,75-5,25 VDC
Q: operating distance according to APV specification
N
Q 7.3. Adjustment of valve position feedback
N\
Q By turning of the adjustment screws on which the Hall effect
N sensors are installed, the sensors can be moved into the

N ' respectively required position to detect the valve position.

o N 5 The o-rings on the adjusting srews prevent unintended
ccidental displacement of these positions. After the installation
of the control unit, check the correct adjustment of the position
of the Hall sensor.

7.4. Use of external sensors

Hall effect sensor

Control Unit
CU4 AS-interface
Operating Manual: UK-0

Instead of the internal Hall effect sensors, also 2 external proximity
switches can be connected to the CU4 DC, e.g. for the
valve position indication at double seat valves.

Proximity switch APV Type H208844

UB 4,75-5,25 VDC
Operating distance according to APV specification

22
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8. CU Assembly and Start-up

8.1. Turning actuator, e.g. for butterfly valves

CU cover

CU base with electronic
module, sensor tower and
solenoid valves

clamp ring

' 'i( __ fastening screws

adapter

operating cam with
permanent magnet

turning actuator

|

Caution!

The permanent magnet is made of fragile material and must be
protected against mechanical load . — Risk of fracture!

The magnetic fields can damage or delete data carrier or
influence electronic and mechanic components.

Assembly of the Control Unit on the valve

1. Assembly of the adapter on the turning actuator.
Fasten with 3 screws.
See to the right positioning of the o-rings on the lower side
of the adapter and in the groove of the air transfer stud.

2. Install operating cam with shaft rod prolongation.
Secure with Loctite semi-solid and fasten it.

3. Place the control unit via the operating cam onto the adapter.
Observe alignment.

4. Attach the clamp rings and fasten them with the screws.
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CU Assembly and Start-up

8.1.1.

8.1.2.

Control Unit
CU4 AS-interface
Operating Manual: UK-0

Pneumatic connection

Supply air:

CAUTION

Shut off the compressed air supply before connecting
the air hose!

See that the air hose is professionally cut to length. Use a hose
cutter for this purpose.

Pneumatic air for valve actuator:

For the assembly of the control unit on the turning actuator with
integrated air transfer, air hosing between the control unit and
the actuator is not necessary.

Exhaust air:

As a standard, the exhaust air connection is equipped with a
silencer. If required, the silencer can be removed and the exhaust
air can be hosed separately when it must be led off to the exterior,
for example.

Electric connection

CAUTION
Electric connections shall only be carried out by
qualified personnel.

See to a professional execution and installation

of the AS-interface network.
Observe the Safety Instructions specified in chapter 2.
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Start-up

After proper assembly and installation of the control unit,
start-up can be undertaken as described below:

Switch on the air supply.

Switch on the voltage supply.

Check the solenoid valves by turning the handle on the
upper side of the valve by 90°.

Check the valve position indicator and adjust feedbacks for
open and closed valve position as described below.

For valves in normally closed (air-to-raise, spring-to-lower)
/normally open (air-to-lower, spring-to-raise) design with
turning actuator, the following allocation applies:

Closed valve position feedback — sensor 1 controlled

For the adjustment, Hall sensor 1 with non-controlled (controlled)
solenoid valve 1 is moved into the required position by turning the
adjustment screw 1. The LED Valve Closed lights up.

Open valve position feedback — sensor 2 controlled

For the adjustment of Hall sensor 2, at first, the (non-controlled)
solenoid valve 1 is controlled. This can optionally be made
manually or electrically. The open valve position and the
corresponding feedback can be adjusted. This is undertaken
by turning the adjustment screw 2 until the required position is
reached and the LED Valve Open lights up.

Observe the switching hysteresis of the Hall effect sensors!
Therefore, adjust the switch-point of the sensors with
overlap in order to permit small variations and, thus,

to prevent failures!

Control Unit
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8. CU Assembly and Start-up

8.2. Single seat valves

CU cover

CU base with electronic
P module, sensor tower and
solenoid valves

clamp ring
@ -=ssmmm
‘ ‘47 fastening screws

adapter

/actuator

operating cam with
permanent magnet

CAUTION

The permanent magnet is made of fragile material and must be
protected against mechanical load . — Risk of fracture!

The magnetic fields can damage or delete data carrier or
influence electronic and mechanic components.

Assembly of the Control Unit on the valve

1. Assembly of the adapter on the single seat valve.
Fasten with 4 screws.
2. Secure operating cam with Loctite semi-solid and fasten it.
3. Place the control unit via the operating cam onto the adapter.
Observe alignment.
4. Attach the clamp rings and fasten them with the screws.

Control Unit
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8. CU Assembly and Start-up

8.2.1. Pneumatic connection
Supply air:
CAUTION
Shut off the compressed air supply before connecting
the air hose!
See that the air hose is professionally cut to length. Use a hose
cutter for this purpose.
Pneumatic air for valve actuator:
Connect the pneumatic air connection Y1 with the valve actuator.

- For the CU41N (with logic NOT element), the pneumatic air

connection N must be connected with the spring side of
the actuator.
See to the spring side of the actuator during the assembly of the
pressure-reducing valve.
Exhaust air:
As a standard, the exhaust air connection is equipped with a
silencer. If required, the silencer can be removed and the exhaust
air can be hosed separately when it must be led off to the exterior,
for example.

8.2.2. Electric connection

CAUTION
Electric connections shall only be carried out by
qualified personnel.

See to a professional execution and installation
of the AS-interface network.
Observe the Safety Instructions specified in chapter 2.
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Cadi

Start-up

After proper assembly and installation of the control unit, start-up
can be undertaken as described below:

Switch on the air supply.

Switch on the voltage supply.

Check the solenoid valves by turning the handle on the upper side
of the valve by 90°.

Check the valve position indicator and adjust feedbacks for

open and closed valve position as described below.

For single seat valves in normally closed (normally open)
the following allocation applies:

Closed valve position feedback — sensor 1 controlled

For the adjustment, Hall sensor 1 with non-controlled (controlled)
solenoid valve 1 is moved into the required position by turning the
adjustment screw 1. The LED Valve Closed lights up.

Open valve position feedback — sensor 2 controlled

For the adjustment of Hall sensor 2, at first, the (non-controlled)
solenoid valve 1 is controlled. This can optionally be made
manually or electrically. The open valve position and the
corresponding feedback can be adjusted. This is undertaken
by turning the adjustment screw 2 until the required position is
reached and the LED Valve Open lights up.

Observe the switching hysteresis of the Hall effect sensors!
Therefore, adjust the switch-point of the sensors with
overlap in order to permit small variations and, thus,

to prevent failures!

28



O\APV

Control Unit CU4 AS-interface UK-0 / 31.05.2010

c Wi
/N

8. CU Assembly and Start-up

29

8.3. Double seat valves

CU cover

CU41/CU43

clamp ring

I II I<7fastening screws

seat lift cylinder

feedback 1 for
closed
valve position

air actuator
external o

proximity switches

feedback 2 for /

open
valve position

spring cylinder

Assembly of the Control Unit on the valve

1. Assembly of the adapter on the double seat valve.
Fasten with 4 screws.

2. Align air connections of the control unit to the valve actuator.
3. Place the control unit onto the adapter.
Observe alignment!
4. Attach the clamp rings and fasten them with the screws.
5. Assemble the external proximity switches at the actuator.

Control Unit
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8.3.1.

8.3.2.

Pneumatic connection

Supply air:

CAUTION

Shut off the compressed air supply before connecting
the air hose!

See that the air hose is professionally cut to length. Use a hose
cutter for this purpose.

Pneumatic air to valve actuator:
Connect pneumatic air connection Y1 with the valve
actuator. Main actuator

Connect pneumatic air connection Y2 with the valve
actuator. (seat lifting - upper valve seat)

Connect pneumatic air connection Y3 with the valve
actuator. (seat lifting — lower valve seat)

MO 4l

Exhaust air:

As a standard, the exhaust air connections A1 and A2 are
equipped with a silencer. If required, the silencer can be removed
and the exhaust air can be hosed separately when it must be led
off to the exterior, for example.

Electric connection

CAUTION
Electric connections shall only be carried out by
qualified personnel.

See to a professional execution and installation

of the AS-interface network.
Observe the Safety Instructions specified in chapter 2.
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8.3.4.

Cadi

Connection of external proximity switches

The electric connection of the proximity switches specified by
APV is undertaken according to the terminal layout described in
chapter 6.1.

The mechanic assembly of the proximity switches is carried out
at the actuator of the corresponding double seat valves.
Observance of the operating manual for double seat valves

is essentiall

Start-up
After proper assembly and installation of the control unit, start-up
can be undertaken as described below:

Switch on the air supply.

Switch on the voltage supply.

Check the solenoid valves by turning the handle on the upper
side of the valve by 90°.

Check the valve position indicator.

The proximity switches are installed at the double seat valves
with a mechanical stop.

Adjustment is not required!

The following allocation applies for double seat valves:

Closed valve position feedback — sensor 1 controlled

Open valve position feedback — sensor 2 controlled

Check the proper fit of the proximity switches to provide for
the accurate transfer of the signals for the corresponding
valve position.

Control Unit
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9. Accessories and Tools

Assembly/disassembly - adapter on valve actuator:
. hexagon socket wrench 6 mm
. screwdriver 4mm

Assembly/disassembly — CU on adapter:
. hexagon socket wrench 3 mm

Assembly/disassembly — electronic module:
. torx wrench TX20
. screwdriver 3.5 mm

Assembly/disassembly — feedback unit:
. torx wrench TX15

Assembly/disassembly — electronic modules:
. torx wrench TX20

Assembly/disassembly — air connections:
. jaw wrench M13

Assembly/disassembly — pressure relief valve:
. torx wrench TX10

Loctite semi-solid

jaw wrench

P

torx wrench

screwdriver
hexagon socket wrench

Control Unit
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10. Disassembly
10.1. Dismantling

Before disassembily, verify the following items:

*  The valve must be in safety position and must not be controlled!

e Shut off air supply!

»  Cut off current to control unit, i.e. interrupt the supply voltage!
Solenoid valve (4, 5. 6)

+ Open the CU cover by turning in anticlockwise direction.

+ Release the plug connection at the electronic module for the
corresponding solenoid valve.

+ Release and remove the 2 screws (20) TX20.

+ Replace the solenoid valve.

+ Assembly in reverse order. See to a proper fit of the flat seal!
Electronic module (2)
Before releasing the cable connections make sure that all lines
are de-energised!

+ Open the CU cover by turning in anticlockwise direction.

+ Release the plug connection of the solenoid valves.

+ Release the cable from the terminal strip, all terminals 1-15.

+ Release and remove the 3 screws (20) TX20.

+ Replace the electronic module.

+ Assembly in reverse order.
Feedback unit
Before releasing the cable connections make sure that all lines
are de-energised!

+ Open the cover.

+ Release the cable for the Hall effect sensors from the terminal
strip, terminals 3-8.

+ Release the clamp ring and lift the CU4 from the adapter.

+ Remove the 4 screws (9) TX15 at the lower side of the
CU base (1).

+  Take out the feedback unit to the bottom.
Hall effect sensors

= The Hall effect sensors can only be replaced at the dismantled
/ feedback unit.

+ Remove the 3 screws (14) TX10.

+ Remove the tower lid (13).

+ Remove the o-rings (11).

+ Dismantle the sensors by turning of the adjusting screw (12).
To simplify adjustment of feedbacks:

Hall effect sensors + Mark the position of the sensor on the adjusting screw!
+ Assembly in reverse order.
+ Check the correct position of the Hall effect sensors and their

functions as described in chapter 8 CU assembly and start-up.
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11. Trouble Shooting

Failure Remedy

Valve position is not indicated. Re-adjust Hall sensors.

Check fastening of magnetic operating cam.

Check cabeling of the Hall sensors to the electronic
module.

Feedback via proximity switches is missing Check positioning of proximity switches.

Check operating voltage.

Check cabeling to the electronic module.

LED indication is missing Check operating voltage.

Check cabeling to the electronic module.

No bridge between the terminals 10, 11 and 12.

LEDs 'valve open' and 'valve closed' are flashing Install the corresponding bridge

Control Unit CU41 installed on Butterfly valves

Check if right control unit is installed.
Check label in type window of control unit:
CU41-T-AS-interface (1 EMV/solenoid valve)

Movement of valve flap is missing
with actuated solenoid valve.

Check valve movement with manual at solenoid valve.

Check cabeling between electronic module and solenoid
valve.

Check compressed air (min. 6 bar).

Bore for transfer of control air to turning actuator must be
open.

Air leakage at lower side of adapter. Check o-rings of adapter.

Control Unit
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11. Trouble Shooting

Failure Remedy

Control Unit CU41 installed on Single seat and Double seat valves

Check if right control unit is installed.
Check label in type window of control unit:
CU41-S-AS-interface (1 EMV/solenoid valve)

Valve position movement is missing
with actuated solenoid valve.

Check valve movement with manual at solenoid valve.

Check cabeling between electronic module and solenoid
valve.

Check compressed air (min. 6bar).

Check control air connection between the CU41 and the
valve actuator.

Control Unit CU43 installed on Double seat valves

Check if right control unit is installed.
Check label in type window of control unit:
CU43-M-AS-interface (3 EMV/solenoid valves)

Valve position movement is missing
with actuated solenoid valve.

Check valve movement with manual at solenoid valve.

Check cabeling between electronic module and solenoid
valve.

Check compressed air (min. 6bar).

Check control air connection between the CU43 and the
DA3 valve actuator.

12. Spare Parts Lists

The reference numbers of spare parts for the different
control unit designs and adapters are included in the
attached spare parts drawings with corresponding lists.

CU4 AS-interface RN 01.044.5
CU4 adapter RN 01.044.3

When you place an order for spare parts, please indicate the
following data:

- number of parts required

- reference number

- parts designation

Data are subject to change.
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The information contained in this document, including any specifications and other product details, are subject to change without notice.
While we have taken care to ensure the information is accurate at the time of going to press, we assume no responsibility for errors or
omissions nor for any damages resulting from the use of the information contained herein.

Issued: 05/2010 ID-No.: H326406 Rev.: 0-UK BACU4 ASI 0002 Copyright © 2008 SPX Corporation



Weitergabe sowie Vervielfaltigung dieser Unterlage, Verwertung und Mitteilung
ihres Inhalts nicht gestattet, soweit nicht schriftlich zugestanden. Verstof:

verpflichtet zum Schadensersatz und kann strafrechtliche Folgen haber

(Paragraph 18 UWG, Paragraph 106 UrhG). Eigentum und alle Rechte, auct

fur Patenterteiluna und Gebrauchsmustereintraauna. vorbehalten. APV Rosista GmbH

10 11 12

22 14 2324 25 26

13

Datum: 05/10
Name: D.Schulz
Gepriift:

Ersatzteilliste: spare parts list

Cu4

AS - Interface

0\ APV

AN SPX BRAND

APV Rosista GmbH, D-59425 Unna Germany

Blatt 1 von

4

RN 01.044.5







G8eoZeH | 0 - ggeoeeH | - G8£0ZEH losuas-|leH 2 | or
€6/185-9%80 | = - €6/185-9%80 | = - €6/185-97-80 losuas-|leH
¥9€02eH " YTXGE ZGPSNM M3I0S 1 d elaq 10/3 v |6
€T/22T-1.T-G9 YTXGE ZSYSNM 8gnelyss 1d eyaqlo/q
TOY0ZEH ¥'Z X 9'sy buu-0
€8/812-90-85 dan ¥'Z X 9'Sy Burd-0 T]s®
8986TEH lamouosuas yN9
£6/795-97-80 ¢tvd lamouosuas N T4
zse6TEH | - Sdd A3 € 8AeA ploul|os _
€6/0859%80 | e A3 € Yoo|qnuanauben
1se6TEH | - Sdd Juswal3-LON + AN T SA[BA plouljos _-
€6/6/59%80 | - wawal3-LON + AINT T Xo0|g|nusnauben
..... 0S66TEH Sdd AW3T 9AJEA plOUIUOS I v
..... £6/8/5-9%-80 AW3 T Yo0|qnuanauben
0986TEH "1do ded ¥ND
£6/655-97-80 0ed9 clvd |dy agneH ¥ND T]E
T9/¥2€H 09.1Z€H prepuess Isy [NpoN-3 ¥ND Tz
£6/665-97-80 £6/865-97-80 prepueis ISy [NpoN-3 ¥ND
68£02EH 88€0ZEH SAAE|S Z9 pPapuaixa ISy [NPON-3 ¥ND _
£6/965-97-80 £6/565-97-80 SOAR|S Z9 PBpUBIXd ISY [NPON-T ¥ND
/S86TEH ¥S86TEH £586TEH GS86TEH ¥S86TEH £586TEH 0645 9'9vd aseqd ¥ND -
£6/955-97-80 €6/£55-9v-80 | €£6/255-9%7-80 | €6/755-97-80 | €6/€55-9v-80 | £6/255-97-80 ased ¥NO
889%7ZEH /897ZEH 989%7ZE€H S89%7ZEH ¥89¥2EH £8972EH Z89%72€H (Q0.¥/T) "1do sanels Tg plepuess I-SY ¥ND
€6/9/2-G7-80 | €6/5.2-S¥-80 | €6/#/2-Gv-80 | €6/€.2-G¥-80 | €6/2/2-S¥-80 | €6/T/2-G¥-80 | €6/0.2-G¥-80 (Q0.P/T) "IdY seAe|s T piepuels I-SV #ND
6/972EH 8/9%2EH L19v2EH 9/9%2¢H S/9%2ZeH v.9¥2EH €/9%2eH (Tx9) "1do sane|s Tg plepuels I-SY ¥ND
£6/952-G7-80 | €6/952-S¥-80 | €6/#G2-Gv-80 | €6/€52-G¥-80 | €6/252-S¥-80 | €6/T1S2-G¥-80 | €6/052-G-80 (Tx9) "|dX sane|s T plepuels I-SY ¥ND
ZL9vZEH T/9v2EH 0,9%2€H 69972EH 899%72€H 199v2EH 9991Z€H (@0.¥/T) "1do sane|s zg9 papuaxe I-SY ¥ND
€6/9€T-G7-80 | €6/SET-S¥-80 | €6/#€T-G¥-80 | €6/SE€T-G¥-80 | €6/2ET-S¥-80 | €6/TET-G¥-80 | €6/0€T-G¥-80 (AO.¥IT) "1d¥ saAe|s Z9 papualxe I-SY ¥ND
€/¥02ZeH Z.v0ZEH T/¥0ZEH 0.¥02eH 69702EH 89702EH /9v0ZEH (Tx9) "|do sane|s 29 papusIxd I-SV ¥ND
€6/9TT-S7-80 | €6/STT-S¥-80 | €6/#TT-G¥-80 | €6/STT-G¥-80 | €6/2TT-S¥-80 | €6/TTT-G¥-80 | €6/0TT-G-80 (TX9) '|d> SaAe|S Z9 PapuaXd I-SY ¥ND
‘OuU-"Jal ‘OuU-"Jal ‘OuU-"Jal ‘OuU-"Jal ‘OuU-"Jal ‘OuU-"Jal ‘OuU-"Jal 2 =2
"IN-SM "IN-SM "IN-SM "IN-SM "IN-SM "IN-SM "IN-SM elisiet uonduosep 5 2 e
=2Q
S-€vNO W-EYND 1-NT¥ND S-NTvNO N-TYNO 1-T¥YND S-T¥NO [eusreN Bunqiaiyosag < © "sod
. . Yudeo
S0 T0 Nd aweN
UoA :
\A_._m.rVEmw 'uun sZv65-a ,IQEND mﬁ_mow_u\ww/_\m EDHMD w U@%\_ mH C _ - m< .VD U
anvas xds NV RIIGETS)
NdAV ‘0 Znps'a aWeN
0T/S0 :wnye@ 1s1| sued aseds :a1s|||18121€S1g

‘HAWO eIsisoy AdV "Udlfeyagion ‘BunBesnuiaiaisnuisyaneigas pun Bunjisuiaiualed Iny

Bunjismi pun Bunpanua ‘abepsiun Jasaip bunbn

yone ‘ajydsay a|fe pun wnuabiz "(ouyin 90T ydesbered ‘oOmn 8T ydeibered)
uagey uablo4 BYIINYIBIEIS UUBY PUN ZJESIaSUSPEYIS WNZ 1ajydijdian
§j01SI9A "UBpUBISABNZ YDIRJLIYIS JYIIU 1IBMOS JaNeIsab ydiu sieyu| saiy!
MDA 9IMOS ageBialiom







€¢¢0ceH 18 1re yND
sqJod-
£6/S00-0T-80 i 3d =N ¥NO T8t
¢eleteH = . ao .v/T .8/TO 10108uu0d moq|3
ge/r18-09-¢0 | = vd /T0EV'T ao.v/T .8/TD Bungnelyasisp-m 1 lest
G¢880¢cH s v/ TOSY'T X9 ,.8/TS 10128UU02 MOoq|3
€6/06,.-09-60 |\ = X9 .8/T9 Bungnesydsiap-M
¢eleteH = . ao .v/T .8/TD 10108uu0d Mmoq|3
ge/r18-09-¢0 | = vd /T0EV'T ao0.v/T .8/TD Bungnelyasisp-m 1 |zt
G¢880¢cH s v/ TOSY'T X9 ,.8/TS 10128UU0d MOoq|3
£6/06,.-09-60 |\ = X9 .8/T9 Bungnesydsiap-M
c¢eleteH | e c¢eleteH | ¢ELCTEH vd / TOSP'T ao .v/T .8/TO 10108uu0d moq|3
€6/118-09-8¢0 | = - €6/118-09-8¢0 | = - €6/118-09-80 Ao0.v/T .8/TD Bungnelyasisp-m 1 |1
G¢880¢cH | G¢880¢cH | G¢Z880¢H vd / TOSP'T ao .v/T .8/TO 10108uu0d moq|3
€6/06.-09-80 | = - €6/06.-09-8¢0 | = - €6/05.-09-80 TX9 ,8/T9 Bungnelyosisn-m
¢ELCTEH . ao .v/T .8/TO 10108uu0d moq|3
€6/T118-09-80 vd /T0EV'T Ao0.v/T .8/TD Bungnelyasisp-m 1 |1
G¢Z880¢H vd / TOSP'T TX9 .8/TD 10328UU0d Moq|3
€6/05.-09-80 TX9 ,8/T9 Bungnelyosisn-m
..... TSS0CEH ‘WBA | S pPa)20] J|8S 10108UU0D 1 ot
..... 66/T¥72-£9-80 puaiiadsqelsq|as Bungnelyosian
..... Z8Y0ZEH .8/19 bnid
‘WIBA [ S T |2'9T
..... 66/TS0-09-80 / .8/T9O uajdoispullg
............... " Bnid
2870¢EH Z870¢EH “won | SN 8/T9 bn| 1 lrer
..... 66/TS0-09-80 66/TS0-09-80 .8/T9O uajdoispullg
€9€0CEH X ¥ 2y OTX0E ZSYSNM MaIos | d elaq 10/3 -
€T/0TT-LT-99 0TX0E 2SYSNM agnelyas 1d eyaq lol3
6986TEH | - 6986TEH | 0 - 6986TEH 2Tvd J8MO03Jamol ¥ND 1 ler
€6/596-9¥-80 | = - €6/G9¢9v-80 | = - £6/595-97-80 Bunxospgelamol ¥ND
T9€0CceH | - T9e0ceH | 0 T9€0¢CEH 05-2v 00TXPIN Ma1oS “JAo z |zt
€1/06¢-€0-G9 | - €T1/06¢-€0-¢9 | = - €T1/062-€0-59 00TX¥IN 8gneIyos-1A7
¥¥980¢H | @ - v¥980¢cH | 0 - ¥1980¢H 4aN Zxg Buu-o z |11
€8/€¥0-90-86 | = - €g/ev0-90-8¢ | - €8/€¥70-90-89 Zxe buiy-o
'ou--Jal ou-'Jal 'ou--Jal 'ou--Jal ou--Jal 'ou--Jal 'ou--Jal O
. } } . } . } } . } . } [elsrew uonduosap m M way
IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM w,w
= 0
S-€vNO N-E¥NO 1-NT¥ND S-NTvNO N-TYNO 1-T¥YND S-T¥NO [eusreN Bunqiaiyosag < "sod
. . ynudeo
S'vvY0'T0 Nd oueN
14 UOA € nelg wnyeqg -
Auewis9 euun GzveS-a ‘HAWo eBisisod AdY wom%\_mu.c_ m< .VDU
aNvds Xds NV u..—S\_Qwo
NdAdVY ‘0 2nposa awen
0T/S0 wnyeqg 1S1] sued alseds :a1s(|1I9121eS43

"HQWO eIsisoy AdV 'L DA “our

9 pun Bunpisuajualed iny

yone ‘ajyaay ajfe pun wmuabiz "(oyin 90T ydelbered ‘Omn 8T ydesbered)
uagey uab|o4 SYDIIYIBISEAS UUEY PUN ZILSISSUSPRYIS WNZ 181ydijjdian
gOISISA "USpUEISABNZ YDIJLIYIS 1YDIU 1IOMOS ‘1aNeIsab 1yalu Ssieyu| Saay!
Bunpa pun Bunuanua ‘efepsiun Jasalp BunBife)ainiaA amos aqebianam







..... 1¥8802H L ‘WISA | SIN aAJeA 9onpal ainssaud I 8z
..... €6/99.-09-80 [HUaAIBIZNpal}onIQ
..... 71¥880¢H - 71¥880¢H - G/XS NV-MTTM GIN youms Ajwixoid z |z
..... £6/69/.-09-80 i £6/69/.-09-80 i G/XS NV-MTTH SIN Joreniu|
S687CEH T/e0¢ceH | 0 - T/€e0¢ceH | 0 - vd G@ X 8|0ed §'TXOZN puelb a|qed pamalos 1 9z
€6/£€50-09-80 €6/0v09v-80 | 00000 - €6/0v09v-80 | 000000 - G@ XZ |90e) G'TX0ZIN bungneiyosianiagey
¢/,20¢€EH vd 6-G@ 8|80 §'TX0ZIN pue|b 8|qed pamaids I oz
€6/T170-91-80 6-G2 |90e) G'TX0ZIN bungneiyosianiagey
¢0v0CEH 29'Z x ¢g'0zT buu-0
£8/€85-90-85 dan 29'2 X ¢e'0zT buid-o e
9A[eA Jal|al ainssaud
¢SE0CEH Sdd [eA Jal] NO I ez
€6/,.£0-97-80 [nusAwo.sIadN ¥NO
00CEH 2y TCO6NIA 2'E V Jaysem I 2z
¢T/T00-T0-L9 TCO6NId 2'S V 8918ydS
9/G6/H 2y GZINIA £'V2 Jaysem e |1z
€T/€00-T0-29 GZTINIA £'V2 8q18yds
G9E0CEH 2y 9TX0F ZSYSNM M3Ios | d elaq 10/3 s | oz
ET/TET-LT-G9 9TX0¥ 2SSNM 8gnesyss 1d eiad lo/3
9z880cH | e Jaonpal punos
‘UIBA [ SN T |Z'6T
€e6/1¢,-09-e0 | = / lajdwepieyos
928802H Jaonpal punos
‘UIBA [ SN T |T'6T
€6/15/.-09-80 / lajdwepieyos
‘Oou--Jal ‘ou--Jal ‘Oou--Jal ‘Oou--Jjal ‘ou--Jjal ‘ou--Jjal ‘ou--Jjal o]
. } . } . } . } . } . } . } lel=lew CO_HQ_hommb W M wall
IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM w,w
= @
S-€¥ND N-E¥NO 1-NT¥ND S-NTvNO N-TYNO 1-T¥YND S-T¥NO [eusreN Bunqiaiyosag < "sod
. . ‘ynudeo
S¥¥0'T0 NY oo
14 UOA 14 ne|g :wnye@ _
Aueuissd BUUN §Z763- "HAWSD BISISOY AdY wom"_.‘_muc_ m< .VDU
aNvds Xds NV U..—D\_Qwo
NdAdVY ‘0 2nps'a ‘aureN
0T/S0 ‘wnyeq 1s1| sued aseds :a1s|||18121€S1g

‘HAWO eIsisoy AdV "Udlfeyagion ‘BunBesnuiaiaisnuisyaneigas pun Bunjisuiaiualed Iny
yone ‘ajydsay a|fe pun wnuabiz "(ouyin 90T ydesbered ‘oOmn 8T ydeibered)

uagey uablo4 BYIINYIBIEIS UUBY PUN ZJESIaSUSPEYIS WNZ 1ajydijdian

§j01SI9A "UBpUBISABNZ YDIRJLIYIS JYIIU 1IBMOS JaNeIsab ydiu sieyu| saiy!

Bunjismi pun Bunpanua ‘abepsiun Jasaip bunbn AIB/\ BIMOS aqeblala







Jaydopy - S ¥ND

oL

ﬁ“-ii’w

m =12

7V

[ I—

=

Jaydopy - 1 ¥ND

Jaidopy - W ¥ND

. . :uniden

€vv0" L0 NY oueN

e UOA L ne|g :wnjeq
Auewien euun G2¥65-0 ‘HAWD EIsISoY AdY

aNva xds NV youieds | youlelds ‘ynuden

NAdVY “ sioleq | sieled ‘aweN

60/10 80/11 ‘wnieq

Ja1depy yNO

1s1] sied aJeds :9)s||1I81Z18SIg

"HaWD eisisoY AdY "Us}eyaqIoA ‘Bunbeiuiaisisnwisyoneigas) pun bunjiapsiusled inj
yone ‘ajyoay aje pun wmuabig (oyin 90} ydeibered ‘omn 81 ydesbered)

uaqey usbjo4 aydIYOBIJBIIS UUBY PUN Z)ESISSUSPEYIS WNZ Jojydljjdian

golsI9A "uapuRISabNZ YoI}LIyos JYoIu 1IaMmos ‘Jeleisab yoiu sijeyu| salyr

Bunjieni pun Bunuamiap ‘ebepiaun Jesaip Bunbijejeinion aimos aqebiayopm







..... 2€9802H eXTT Bun-0
..... £8/6€0-90-85 dan EXTT BUIY-O Tt
.................... XTT Buu-
/68TZEH /68TZEH gaN ZxTT buu-0 |1
..... £8/7£0-90-85 £8/7£0-90-85 Zx11 Burd-o
.................... X9 Bul-
S0S02EH G0S0ZEH gaN Zx9 buu-0 1 | ot
..... £8/650-90-85 £8/650-90-85 2x9 Burd-0
.................... 0/S,02H ovd pIUIWANS Ja)depe eND 1 |s
.................... £6/S5€-87-80 PIUIWMS Ja)depy €N
.................... LEL8/H CTXSIN M3IIS "XaH
.................... ST/S€0-T0-S9 0Lev ZIXSIN 9gnelyas pis V|8
............... Lv/v0ZH 96080¢H ovd uolsualxa poJ apino 1|
............... £6//50-92-ST €6/0,0-92-ST Buniabugparusbueisbnz
............... ZT06.H ZT06LH ZT06.H 0L-2v 9TX8IN M31IS "AD v | o
............... €T/02T-50-59 €T/02T-50-59 €T/02T-50-59 9TX8N d0nelyos’|AZ
..... 6.¥02EH 6.¥0ZEH 6.¥02€H 6.¥0ZEH 6.¥02eH NLH [014Z |do mauos Jsrenioe yNO -
..... €6/006-09-80 £€6/006-09-80 €6/006-09-80 £6/006-09-80 €6/006-09-80 ‘|dx 8xd0uleyIsIBubeiN ¥ND
68€8YTH 68E€8YTH 68€8YTH 68€8YTH 68€8YTH 68€8YTH gaN 29'2x,2'10T Bun-0 |y
€8/€61-90-85 €8/€6%-90-89 €8/€67-90-85 €8/€6%-90-89 €8/€67-90-85 €8/€6%-90-89 29'2X/2'T0T Buld-0
09€0ZEH 09€02EH 09€0ZEH 09€02EH 09€0ZEH 09€02EH 0L-2v OvXyIN M31IS "AD - | ¢
€T/070-5S0-99 €T/00-S0-59 €T/070-S0-99 €T/0¥0-S0-59 €T/070-5S0-99 €T/00-S0-59 OvXyW dgnelyasiapuliAz
€/86TEH €/86TEH €/86TEH €/86TEH €/86TEH €/86TEH THE-HS AIOALS ‘|do dwepd yND - | 2
€6/695-917-80 €6/695-917-80 £€6/695-917-80 €6/695-917-80 €6/695-91-80 €6/695-917-80 ' |dX areyasqgreydwe|d yNo
............... ¥/86TEH ¥.86TEH ¥/86TEH . S Jaydepe yND }
............... £6/0.5-9%-80 £6/0.5-9%-80 £6/0.5-9%-80 0849 99vd S Jaydepy ¥NO TlET
..... G/86TEH G/86TEH . 1 Jaydepe N }
..... €6/T.5-9%-80 £6/T.5-9%-80 0849 99vd 1 Jaydepy N Tlet
9/861€H | - | e e e . W Jaxdepe yND }
A T e D D s 0849 9'9vd I J9)depy yND Trt
9/¥0ZEH /86TZEH G/¥0ZEH 886TZEH 686TCEH v.¥02eH "|do sardepe yND
€6/209-81-80 €6/179-87-80 €6/T09-81-80 €6/079-87-80 €6/€T9-87-80 €6/009-8%7-80 '|d Ja1depy yND
"ou-"Jal "0U-"Jal "ou-"Jal "OU-"Jal "ou-"Jal "0U-"Jal o =
. . . . . . [euayew uonduosap S o|wan
IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM 53
~ D
N -vND Xewl - ¥Nd 1-¥ND Xews - ¥No s - ¥No S-vND [eusreN Bungiaiyosed < |'sod
. . ynudeo
EVrr0'T0 Nd auwEeN
€ UOA 4 nejg ‘wneg
Auewis9 euun §zy65-a ‘HIWO BISISOY AdY
aNVHE XdS NV slo19d | Hoyends | yoyiends HCD\_QmO ‘—QHQ.@ U< .VDO
NdAdVY ’. ophiL | siered | siered ‘aweN
60/€0 | 60/T0 | 80/TT ‘wnyeq 1s1] sued aseds :a)si||I@1Z1RS1g

"HAWo eISIsoy AdY "Udleyagion ‘BunBenuiaiaisnwisyonelgas pun Bunjiausiuared Iy
yone ‘a)ydsay ajfe pun wnuabig (ouin 90T ydeibered ‘Opmn 8T ydesbereq)

uagey uabjo4 YIIIYIBIRIIS UURY PuUn ZJesIasuspeydS wnz 1iyolydian

§JOISIAA "UBpUEISaBNZ Y2ILIYDS UDIU JIBMOS ‘1alelsab Jyaiu sifeyu| saiys

Bunpenin pun Bunuamiap ‘ebeisiun Jasaip BunbnjeysiniaA aimos aqebialam







8¢06/H

GEXGIN M3IIS KD

etoso90s9 | 0— | | 0Lev gexaw aqnenpsihz| 7| 4P
Zv880¢HXxY | - e e e 817'GX6 Jaysem
61//9/.-09-80 | - | - e e e v 817'GX6 9019YdS vt
..... 0006.4H 0006/H 0s2v 9TXGN M3JIS IapullAD e | o1
..... €T/¥S0-50-59 €T/¥50-50-99 9TXGIN agnelydsiapullhAz
..... TOEY'T - 066TCEH 9vd - 08170Z€H pou apinb ¥N2D 1 vt
..... ¢1/906-09-80 £6/506-09-80 abuels)eyss yNo
..... 090T.TH Buireas-A
d9N T €T
..... €8/6€0-90-85 Bumyaig-A
ou-'Jal ‘ou-Jal ou-'Jal ou-‘Jal ou-‘Jal ou-‘Jal 1o
} . } } } } } [elayew uonduosap s M wall
IN-SM IN-SM IN-SM IN-SM IN-SM IN-SM 53
= 0
N -vND xXewl - yNO 1-vND Xeuws - yNO s - yNO S-¥ND [eusIey Bunqgiaiyosag < |'sod
. . BITILELS)
€v70'10 NY owen
€ UOA € nelg wnyeqg
Auewig9 BUUN SZ¥65-Q ‘HAWD BISISOY AdY
ANVHE XdS NV yoyands | yoyrayds HCD\_QQO L@HQ.@ U< .VDO
>ﬂ—< ‘. sialad | sie1ed ‘aweN
60/T0 | 80/TT wnjeg 1s1] sued areds :a1s||191Z18S13

"HAWo eISIsoy AdY "Udleyagion ‘BunBenuiaiaisnwisyonelgas pun Bunjiausiuared Iy
yone ‘a)ydsay ajfe pun wnuabig (ouin 90T ydeibered ‘Opmn 8T ydesbereq)

uagey uabjo4 YIIIYIBIRIIS UURY PuUn ZJesIasuspeydS wnz 1iyolydian

§JOISIAA "UBpUEISaBNZ Y2ILIYDS UDIU JIBMOS ‘1alelsab Jyaiu sifeyu| saiys

Bunpemy pun Bunpamia ‘ebepaiun 1asalp bunbife)ainiaA aimos agebisiap






