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1. General terms

This instruction manual should be read carefully by the competent operating and maintenance personnel.

We point out that we will not accept any liability for damage or malfunctions resulting from the non-
compliance with this instruction manual.

Descriptions and data given herein are subject to technical changes.

2. Safety instructions

Danger!

The technical safety symbol draws your attention to important directions for operating safety.
You will find it wherever the activities described are bearing health hazards and risks for
persons and/or material assets.

Disconnect electrical and pneumatic connections.

Before any maintenance work, depressurize the lines and cleaning system and discharge the
lines if possible.

>p b

Observe Service Instructions to ensure safe maintenance of the valve.

Connections which are not used must be sealed by a plug!

The safe discharge of the cleaning liquids must be ensured.

>

APV brand valves must be assembled, disassembled and reassembled only by persons who
have been trained in APV brand valves or by SPX FLOW service team members. If necessary,
contact your local SPX FLOW representative.

Opening of the actuators is strictly forbidden.
Danger to health and life!

Actuators which are no longer used and/or are defective
must be disposed in professional manner.

Federspanrun | to your SPX FLOW company
open | Spring under for their professional disposal and free of charge for you.

f B Defective actuators must be returned
B | Please address to your local SPX FLOW company.

Wear suitable personal protective equipment.

& - Never touch the valve or pipelines during hot liquids or sterilization process!
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3. Intended use

>

Aseptic mix-proof valves are intended to be used for the safe separation of incompatible media
in aseptic and ultra-hygienic processing in the food and beverage industries as well as in
pharmaceutical and chemical applications.

The standard APV DUALSAFE (AM1) valve must not be used in explosive atmospheres.

Arbitrary, structural changes at the valve may affect safety as well as the intended functionality of
the valve and are not permitted.

SPX Flow valves (without safety function) are allocated to Category 1 and are evaluated as per
Conformity Assessment Module A of the Pressure Equipment Directive 2014/68/EU.

According to Article 13, the following allocation applies for the fluids processed in the valves.
Product media — Fluid group 2 — valves in all dimensions.

CIP-cleaning liquids — Fluid group 1 — valves in the dimensions

< DN100/4” can be used at temperatures up to 150°C.

Authorizations and External Approvals

To view the certifications for this and other innovative SPX Flow products, visit
https://www.spxflow.com/apv/

It is within the responsibility of the plant operator to evaluate and verify the suitability of the SPX

Flow products for the intended purpose and service conditions, as well as to determine and follow
the applicable laws for the intended applications and areas of applications.
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4. Mode of operation

(-]

main valve

inlet valve outlet valve

4.1. General terms

Due to its construction and mode of operation as well as to the use of high-quality stainless steel
and adequate seal materials, the APV DUALSAFE (AM1) aseptic mix-proof valves are suited for
applications for the safe separation of incompatible media in aseptic and ultra-hygienic processing
in the food and beverage industries as well as in pharmaceutical and chemical applications.

- The APV DUALSAFE (AM1) aseptic mix-proof valve ensures safe separation of incompatible media
maintaining aseptic conditions.

- The main valve does open from bottom to top.

- The pneumatic actuator opens the main valve via the air connection 1. The spring force resets the
valve into the “closed” safe position.

- Switching leakages are discharged via the outlet valve to the drain.

- The pneumatic actuator includes the seat lift function, the cleaning of the seats and separation
cavity is controlled via the air connections:

2 = to lift upper shaft
3 = to lift lower shaft

- The standard APV DUALSAFE (AM1) valve is equipped with the advanced Control Unit type
CU43plus including continuous monitoring of the valve positions and the air pressure for main valve
stroke and includes the seat lift pulsation.

- Inlet and outlet valves are aseptic shut-off valves, type MSP4. Standard configuration is:

4 = |nlet valve NO
5 = outlet valve NC

- Optional, a temperature sensor can be installed in the separation cavity.
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4. Mode of operation

4.2. Valve in "closed" position
The lower and upper valve shafts are in closed position and safely separate the different products
A and B. Aseptic conditions and safe separation are maintained by steam/condensate in the
separation cavity (S).

fig. 4.2.

B S

4.3.  Valve in "open" position
The main valve is open. The inlet (1) and outlet (O) valves must be in the closed position. Aseptic
conditions are maintained by steam/condensate up to the closed inlet and closed outlet valve.
The connection between the two pipelines A and B is established.

fig. 4.3.

B

4.4. Flushing of the separation cavity
After the main valve has returned from open into the closed position, the separation cavity (S)
needs to be flushed. The inlet valve and the outlet valve must be operated into the open position.
Sterile medium, i.e. condensate, steam can flow from the inlet valve through the separation cavity
and through the outlet valve.

fig. 4.4.
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4. Mode of operation

4.5.

CIP with seat lifting

If product is running through one line and CIP is running through the opposite line, seat lifting is
strictly prohibited!

It is within the plant operators responsibility to use the signals for the appropriate DUALSAFE
(AM1) valve positions correctly and in conjunction with the process data to ensure intended use
and safe operation.

During CIP with seat lifting, the inlet valve must be in the close position, the outlet valve must be in
the open position.

During the CIP of the line, the seat lifting is activated to clean the corresponding seat area and the
separation cavity.

We recommend activating the stroke-based seat pulsation in the CU43plus to reduce the CIP
losses while the cleaning result remains.
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5. Control units / valve position indication

5.1. Control units and adapters
The main APV DUALSAFE (AM1) valve has a CU43plus as default. The CU43plus monitors the
close and open position and as well as the seat lift position of the upper and lower shaft.
The inlet and outlet valves can be equipped either with a CU41 or a CU41plus.
All CU4’s are available in communication protocols:

- AS-
- Direct Connect
- |O-link

For available Control units and adapters, see spare part list: RN510.047.01

CU4 control unit

5.2.  Valve position indication
The inlet and outlet valves optionally can be equipped with a proximity switch holder. Proximity
switches can be installed to signal the close and open position.

We recommend using one of these standard types:
three-wire proximity switch

operating distance: 5 mm

diameter: 11 mm

operating voltage:  10-30V DC

pnp pulse-shifting, closing function

"non-flush" installation

Recommendation:
- Prox. switch 24V DC, pnp, 211 mm with 5m cable: H16223

- Prox. switch 24V DC, pnp, 211 mm with cable box: H16342

If the customer decides to use valve position indicators other than those listed above, SPX Flow
cannot assume any liability for the functionality of the valve.
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6. Cleaning and sterilization

The cleaning of the APV DUALSAFE (AM1) valve is distinguished in the following areas: upper line,
lower line, seat area and separation cavity. A flow velocity of min. 2 m/s is recommended.

All product contacted parts must be cleaned and checked regularly.

After the cleaning the valve can be sterilized.

6.1. Upper and lower line
During CIP cleaning of the pipeline, CIP does flow through and cleans the upper or lower housing

fig. 6.1.

6.2. Seat area and separation cavity
During the CIP of the line, the seat lifting is activated to clean the corresponding seat area and the
separation cavity. We recommend activating the position-based seat pulsation in the CU43plus to
reduce the CIP losses while the cleaning result remains. For details, see CU43plus manual.

fig. 6.2. fig. 6.2. —

Cleaning steps Seat lifting cycles
pre-flushing 3 x 10 sec.
caustic flushing 80°C 5x 10 sec.
intermediate flushing 3 x 10 sec.
acid flushing 5x 10 sec.
final rinse 3 x 10 sec.

The seat lifting cycles refer to a cleaning pressure of p= 2-5 bar.

Depending on the CIP pressure, cleaning temperature, cleaning steps, detergents and degree of soiling, time
and number of cycles must be adjusted.

Note!
A - The cleaning liquid applied must be compatible with the respective seal material and stainless
steel.
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6. Cleaning and sterilization

6.3. Sterilization

The APV DUALSAFE (AM1) valve can be sterilized via clean steam or hot water at max. 150°C for
30 minutes. Continuous steam or hot water can be applied at max. 135°C.

During commissioning or after service, when the valve is put into operation, it is mandatory to
sterilize the APV DUALSAFE (AM1) valve at min. 121°C for min. 20 minutes in the open position.
After the SIP step, the APV DUALSAFE (AM1) valve needs to be operated in the fully closed
position immediately for minimum 30 seconds.

This SIP step and valve operation ensures that the lower shaft perfectly seals against the valve
seat and ensures to hold the maximum specified closing pressure.

After the sterilization step, initiate a teach routine at the CU43plus for the main valve.

fig. 6.3.
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7. Installation and commissioning

> B B

7.1.

The valve must be installed in vertical position to ensure that fluids can drain off freely from the
valve housing and the separation cavity into the outlet valve.

Attention! Leakages and fluid losses from valve operation, seat lifting, steam and
condensate must be safely collected and drained.

The valve housing can be welded direct into the pipeline (completely removable valve inserts).

Attention! Observe welding instructions.

Observe heights of installation and dismantling! See chapter 8.

Caution!

Before first startup:

Actuate the valve by applying compressed air. The opening, closing and shaft lifting processes
must run smoothly.

Check the function of the control units and / or valve position indications. For the CU4plus control
units, run a initial teach routine.

Check for leakages during commissioning. Replace defective seals or diaphragms.

Welding Instructions

Before welding, remove the insert of the main valve and the inserts of the two side valves from the
housing.

Caution! Handle and store the valve inserts carefully to avoid damaging the parts.

Welding should only be carried out by certified welders (DIN EN ISO 9606-1) (seam quality DIN EN
ISO 5817).

The welding of the valve housings must be undertaken in such a way that the valve body is not
deformed.

The preparation of the weld seam up to 3 mm thickness must be carried out as a square butt joint
without air. Consider shrinkage!

TIG orbital welding is recommended.

Caution! After welding the valve housing or mating flanges, and after performing any work on the
piping, do not install the valve inserts until the corresponding areas of the installation and piping
have been cleaned and welding residue has been removed. If the piping is not cleaned before be-
fore installation of the valve inserts, welding residues and dirt particles can settle in the valves and
cause damage to the valves, diaphragms and/or seals.

If these welding instructions are not followed, any resulting damage will not be covered by the
warranty.

Welding directives for aseptic applications shall be drawn from the AWS/ANSI Directives and
EHEDG Guidelines.
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8.

Dimensions / weights

L1
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DN | A B |@C|dDal1|dDi1| @Da2 [@Di2| OE | F1 | F2 | G H | K |L1]| L2 | M| X |Weights

min. Kg
40 691 (50,8 (134 | 41 38 25 22,6 | 163 | 120 | 120 |65,9| 104,8 |50 | 54 |853 | 816 | 968 | 131 36,7
50 697 | 56,8 | 134 53 50 25 22,6 | 163 | 120 | 120 |65,9| 116,8 |50 | 60 |865 | 840 | 968 | 143 37,2
65 | 708 [ 65,8 | 134 70 66 25 22,6 | 192 | 125|130 |65,9| 133,8 |50 | 68 |908 | 877 | 990 | 163 45,1
Inch
1,5" | 693 (49,3134 | 38,1 34,8 25 22,6 | 163 | 120 | 120 |65,9| 101,7 |50 | 52,4 | 853 | 813 | 968 | 131 36,7
2" | 698 |55,7|134| 50,8 | 47,6 25 22,6 | 163 [ 120 | 120 [659| 114,5 | 50 | 58,8 | 865 | 838 |968 | 143 | 37,2
2,5" | 705 |62,8|134| 63,5 | 60,3 25 22,6 | 192 [125| 130 [65,9|127,95| 50 | 65,15| 902 | 865 [990 | 157 | 44,9
3" | 711 |68,8[134| 76,1 | 72,9 25 22,6 | 192 [125| 130 [65,9|140,25|50 | 71,45| 915 | 890 [990 | 169 | 452

>APV
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9. Technical data

9.1. General data

Product-wetted parts 1.4404, 316L

(DIN EN 10088)
Other parts 1.4301, 304

(DIN EN 10088)
Standard eleastomer seals EPDM
Optional eleastomer seals HNBR/ FKM
Diaphragms PTFE
lower shaft / main valve PTFE, 1.4301
shafts / side valve PTFE, 1.4305
Max. line pressure 10 bar, details see chapter 9.5
Max. operating temperature 135°C
Short-term load 150 °C 30 minutes
Tightening torque for safety nut at
lower shaft 40 Nm
Tightening torque for upper diaphragm
coupling 100 Nm
@ Air connection 6 x 1 mm, 1/4" OD
Max. pneumatic air pressure 8 bar
Min. pneumatic air pressure 6 bar

9.2 Compressed air quality

Quality class acc. to DIN I1SO 8573-1

Content of solid particles quality class 3,
max. size of solid particles per m?
10000 of 0,5 um <d < 1,0 um
500 of 1,0 yum <d < 5,0 ym

Content of water quality class 3,
max. dew point temperature -20°C
For installations at lower temperatures
or at higher altitudes, consider
additional measures to reduce the
pressure dew point accordingly.

Content of oil quality class 1, max. 0,01 mg/m?

The oil applied must be compatible with Polyurethane elastomer materials.
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9. Technical data

9.3. Kvs values in m*/h

DN
40 41 28 27
50 78 40 41
65 156 70 67
Inch
1,5" 36 25 24
2" 72 39 40
2,5" 131 65 62
&y 204 72 68

9.4. Air consumption / switching times

Air consumption at 6 bar Switching times in seconds at
Actuator Seat lift actuator 6 bar air pressure / 0 bar line pressure
DN Inch NL/stroke NL/stroke_ NL/stroke. Open Closed
valve open | upper seat lift | lower seat lift
40 1,5" 23 1,06 0,34 2 2,2
50 2"
2,5" 4,57 1,71 0,5 3,2 4
65
3"
9.5 Pressure rating
Max. pressure in upper Max. pressure in seperation Max. pressure in lower
DN Inch . . .
line (bar) cavity (bar) line (bar)
40, 50 1,5" 2" 10 8 10
2,5" 10 8 10
65 & 10 8 8
When closing the DUALSAFE (AM1) valve and having a line pressure in the upper valve housing of larger
than X bar, the lower shaft does reach the end position, the upper shaft does not reach the end position.
This is due to forces acting on the upper shaft. Once the outlet valve is opened, the upper shaft does fully
close. Note that the switching leakage is slightly increased.
Upper line pressure X during closure of
DN Inch DUALSAFE (AM1) valve, at which outlet
valve needs to be opened.
40,50 | 1,5 2" 8,5 bar
65 2,5% 3" 6,5 bar

APV DUALSAFE (AM1) SERIES INSTRUCTION MANUAL GB REV. 00| 13

>APV




9.

Technical data

9.6.

Valve stroke / opening cross section

valve open

Dimensions in mm
DN A B c D stroke H1 stroke H2 .Stroke H3 | Stroke H4
upper shaft | lower shaft | inlet Valve | outlet valve
40 7 16,7 | 8,3 16 12 5 8
50 | 7 | 167 | 83 |2° 16 12 5 8
65 13,2 | 12,6 | 10,7 22 18 5 8
Inch
1,5" 7 16,7 | 8,3 16 12 5 8
2" 7 16,7 | 8,3 16 12 5 8
2,5" | 13,2 14 10,7 5.5 22 18 5 8
S 13,2 | 12,6 | 10,7 22 18 5 8
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10. Maintenance

>APV

Note!
The maintenance intervals are different depending on the application and must be
determined by the operator performing regular checks.

Do not clean the valve with products containing abrasive or polishing substances.
Abrasive and polishing agents are especially harmful to the upper and lower shaft.

Clean the valve parts with a low concentrated solution of cleaning agent.

Required tools:

1 x wrench SW7, SW10, SW13, SW17, SW19, SW34

1 x Wrench SW14 optional if temperature sensor is used
1 xAllenkey  SW3, SW6

1 x metal point

1x adjustable face pin spanner @3 mm, H348752

1x insert assembly tool AM1, H347934

1x wrench AM1 shaft assembly complete, H348423 recommended for DN40, 50, 1,5, 2”
1x lifting device, recommended for safe handling of the valve insert, H347854.

For valve maintenance SPX Flow offers complete seal kits (see spare parts lists).

Note!
The use of seal materials being compatible with the product, application and CIP liquids
must be ensured. In case of doubt, contact your local SPX Flow representative.

For seal and diaphragm replacement instructions, see section 11.

Provide all seals with a thin layer of grease before their installation!

Recommendation:

Assembly grease for EPDM, HNBR and FPM (Viton)
0,75 kg/tin - H147382

60 g/tube - H147381

Provide all screws and threaded parts with grease before their installation.
Recommendation:

Kllber paste UH1 84-201

60 g/tube - H147379

Recommendation for actuator rod seals:
Pneumatic grease Autol Top 2000:
25 ml/tube - H164725

For actuator maintance instructions, see section 12.

lifting device insert assembly tool AM1 wrench AM1 cpl.
K | . v

v ./”

‘ face pin spanner

4

e
a v

APV DUALSAFE (AM1) SERIES INSTRUCTION MANUAL GB REV. 00| 15



11. Service instructions

P>

11.1.

The item numbers refer to the spare parts drawings
DIN and Inch designs: RN 510.047.01

Removal of DUALSAFE (AM1) insert from the line system

Shut off the line pressure in the product lines, cleaning lines and in the steam lines. Discharge the
pipes.

Ensure that the temperature of the piping has sufficiently decreased or cooled down.

Open the cap of the CU43plus and control actuator of main valve in the open postion via manual
override of the 1st solenoid valve.

Do not touch movable parts!
Risk of injury

Remove the hex. screws (21).

Shut off the compressed air via manual override and remove the air connections between CU43plus
and actuator.

Disconnect the 3 wires of the external sensor, untighten the cable gland and pull the cable through
the cable gland.

Release the 2 screws at the clamp ring remove the Control Unit CU43plus off the adapter.

Lift the complete valve insert out of the valve housing.
fig. 11.1.

38

37

_— clamp ring

Valve insert

21

Valve housing
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11. Service instructions

11.2. Dismantling of the wear parts

1. Remove the magnet with a SW17 wrench from the tie rod (18).

2. Release the self-locking nut (24) with a SW19 wrench while holding up the centering disc (23) with a SW17
wrench. Remove the centering washer.

Release the 4x hex. screws (32) on the yoke covers (31) with a SW7 wrench and remove the yoke covers.
Release the counter disc (17) on the upper shaft (2) with a face pin spanner @ 3mm.

5. Disassemble the shaft assembly by unscrewing upper shaft (2) from the actuator (20) while holding the
counter disc (17) to keep it from turning. For DN40, 50, 1,5, 2” use the wrench AM1 shaft assembly
complete, for DN65, 2,5” and 3” a standard SW34 wrench can be used.

Pull the shaft assembly through the yoke (19) while holding the counter disc (17).
Take the fan support (9) out of the yoke.

8. Unscrew the hex. screws (22) and take off the yoke from the actuator (20).

Recommendation at this point is to do a maintanance of the actuator. See chapter 12.

9. Use the metal point to take the Quad-Ring (34) and guide ring (33) and the O-Ring (13) out of the grooves in
the yoke (19).

10. Use a metal point to take out the Quad-Ring (30) and back-up ring (29) out of the actuator rod (20).

11. Place the insert assembly tool in a vice. Place the hexagon of the shaft assembly in the insert assembly tool
and slightly tighten the vice. (see fig.11.3)

12. Unscrew the upper diaphragm coupling (16) with a SW34 wrench and lift it over the tie rod. Hold the upper
shaft to keep it from turning. For DN40, 50, 1,5%, 2” use the wrench AM1 shaft assembly complete. For
DNG65, 2,5”, 3" a SW34 wrench can be used as well.

13. Lift the star (8), the O-Ring (12) and the diaphragm (5) over the tie rod.

14. Unscrew the upper shaft (2) from the tension disc (4). For DN40, 50, 1,5”, 2” use the wrench AM1 shaft
assembly complete, for DN65, 2,57, 3" a SW34 wrench can be used as well.

15. Lift the upper shaft (2) over the tie rod. Take the fan support (11), O-Ring (14) and bushing (15) out of the
upper shaft. (see fig.11.3.2)

16. Take off the seat seal (6) with the carrier ring (7). Pull the seat seal off the carrier ring.

17. Take the tension disc (4) with the lower shaft and the star and the tie rod out of the insert assembly tool.

18. Pull the diaphragm of the lower shaft and the tie rod with the star through the tension disc.

19. Place the centering disc (23) over the tie rod and unscrew the tie rod with a SW17 wrench off the lower
shaft.

fig. 11.2. Shaft assembly
Magnet 24 23 4
Detail Y

Detail X 6+7
[}
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11. Service instructions

11.3. Installation of the wear parts and assembly of valve insert

Note!
Ensure that all elastomer seals and bearing surfaces within and in proximity to the product area are
adequately lubricated with a thin layer of grease prior to installation.

1. Fix the tie rod (18) with the @8mm boss upwards with aluminum brackets in a vice.
Place the star (10) with the plane surface downwards on the tie rod.

Apply a small amount of Loctite 243 on the M12 thread of the tie rod with the @8mm boss.

P @D

3
Screw the lower shaft (3) on the tie rod until the metal stop is reached. | ggite
10

Tie rod \

I
5. Assemble the back-up ring (29) and the Quad-Ring (30) in the actuator rod (20). (see fig.11.2)

6. Assemble the Quad-Ring (34) and guide ring (33) and the O-Ring (13) in the yoke (19).
(see fig.11.2)

7. Assemble the yoke (19) on the actuator (20) with the 4x hex. screws (22).

8. Assemble the seat seal (6) on the carrier ring (7). Ensure the correct assembly direction.
7
6

9. Screw the tension disc (4) on the upper shaft until the metal stop is reached. Use a non-permanent
marker to fix the end position. Unscrew the tension disc (4).

10. Assemble the bushing (15) and O-Ring (14) on the upper shaft. (see fig. 11.3.2)

11. Place the tension disc (4) over the tie rod, then deform the diaphragm of the lower shaft (3) with
two fingers and pull it through the inner diameter of the tension disc.

12. Place the insert assembly tool in a vice.

13. Place the lower shaft / tension disc assembly via the hexagon in the insert assembly tool and
slightly tighten the vice. Hint: Place the marking in the open slot. (see fig. 11.3.1)

14. Place the fan support (11) on the star (10).

! Toothing of fan and star must interlock !

15. Place the seat seal with carrier ring on the tension disc. Ensure correct orientation. The carrier ring
must be visible.

fig. 11.3.

Assy. tool
11
10

Vice
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11. Service instructions

11.3. Installation of the wear parts and assembly of valve insert

16. Place the upper shaft over the tie rod and screw it on tension disc. Turn the upper shaft until the
metal stop / marked end position is reached. For DN40, 50, 1,5% 2” use the wrench AM1 shaft
assembly complete. For DN65, 2,5”, 3" a SW34 wrench can be used as well.

17. Assemble the diaphragm (5), O-Ring (12) and star (8) on the upper shaft. (see fig. 11.3.3)

18. Fasten the diaphragm coupling (16) with a SW34 wrench. fig. 11.3.2

Tightening torque: Md = 100 Nm
9
fig. 11.3.1 16

8
12

5 \
15
14

Marking

fig. 11.3.3

To install the
diaphragm(5), pull it
over the boss and then
push it into the recess.

19. Place the fan support (9) over the tie rod so that it does interlock with the star.

20. Hold the counter disc (17) with the plane surface in front of the actuator rod and place the shaft
assembly through the yoke (19). Screw the upper shaft through the counter disc into the actuator
rod. For DN40, 50, 1,5% 2” use the wrench AM1 shaft assembly complete. For DN65, 2,5, 3” a
SW34 wrench can be used as well.

! Keep distance between counter disc and actuator rod until the metal stop has reached !
21. Fix the counter disc (17) against the actuator rod with a face pin spanner @3mm.

22. Assemble the 2x yoke covers (31) with the 4x hex. screws on the yoke. Fix the cable from sensor in
the yoke via the rubber grommet.

23. Place the centering disc (23) on the tie rod (18) and screw on the self-locking nut (24) and fasten it.
Tightening torque: Md = Nm 40Nm

24. Fasten the magnet on the tie rod (18).
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11. Service instructions

11.4. Installation of the DUALSAFE (AM1) valve insert

1. Carefully place the valve insert into the valve housing.
Place the CU43plus on the adapter.

Place the clamp rings and fasten it with the screws.

A @ N

Pull the cable from the external sensor through the cable gland and connect the 3 wires at the cable
terminal. Tighten the cable gland.

5. Assemble the compressed air lines.

Air connection 1: valve open
Air connection 2: upper shaft lift
Air connection 3: lower shaft lift

Control actuator of main valve in open postion via manual override of the 1st solenoid valve.
Fasten the hex. screws (21) crosswise.

Shut off the compressed air via the manual override of the 1st solenoid valve.

© ® N9

Perform a teach-routine via the CU43plus.

10. Before start of any production, perform a sterilization of the lower shaft, see chapter 6.3.

fig. 11.4.
Detail X
X
Control Unit
Adapter
Clamp ring
\ 3
Detail Y
Cable gland
Cable / External sensor
Y
21
Y
4 \
4
Y
U
Ui
s [ ]
Valve housing —

Terminal connection

External sensor | Connection to
cable wire color | terminal port

Brown BN
Black BK
Blue BU
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11. Service instructions

11.5. Removal of MSP4 - 1" insert from the line system

Caution!
1. Shut off the line pressure in the product lines, cleaning lines and in the steam lines. Discharge the

pipes!

Ensure that the temperature of the piping has sufficiently decreased or cooled down!

e

3. NC version of MSP4 -1” valve.

Open the CU41 by turning the cover, then activate the solenoid valve via manual override to open
the MSP4 valve.

NO version of MSP4 -1” valve
Do not activate the valve during removal!
Do not touch movable parts! Risk of injury!

P>

4. Remove the hex. screws (S8).
5. NC version of MSP4 -1” valve

Deactivate the manual override.

6. Remove the air connections between CU41 and actuator. Lift the complete valve insert out of the
valve housing.

7. Release the 2 screws at the clamp ring remove the Control Unit CU41 off the adapter

. . Clamp ring Clamp ring
fig. 11.5. / fig. 11.8 Valve Housing + cU4t
Screws Screws
CU41 / /

Valve insert Valve insert

11.6. Dismantling of the wear parts

1. Remove the magnet with a SW17 wrench from the tie rod (S6).

2. Release the self-locking nut (S20) with a SW19 while holding up the centering disc (S19) with a
SW17 wrench. Remove the centering washer.

3. Extract the shaft (S1) with tie rod (S6), star (S3), shaft upper part (S2) and membrane support (S4)
from the actuator.

4. Place the centering washer (S19) over the tie rod (S6) and unscrew the tie rod with a SW17 wrench
off the lower shaft (S1).

5. Unscrew the hex. screws (S9) and remove the yoke from the actuator (S13).

6. Detach the O-Rings (S5, S10) and the guide bush (S11) from the yoke (S7).

fig. 11.6. / fig. 11.7 S13 S19 S20 Magnet

S1 S3 S4 S2 S6 S5

3
=
~
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11. Service instructions

11.7. Installation of the wear parts and assembly of MSP4 - 1" valve insert

Note!
A Make sure that all elastomer seals and bearing surfaces in and close to the product area are slightly
greased before their installation!

1. Insert the guide bush (S11) and the O-Ring (S10) in the yoke (S7).

2. Insert the O-Ring (S5) in the groove of the yoke (S7).

3. Fasten the yoke (S7) at the actuator (S13).

4. On the tie rod (S6), apply a droplet of semi-hard Loctite (Loctite 243) on the M8 thread. Place the

centering disc (S19) over the tie rod and screw the tie rod with a SW17 wrench in the lower shaft
(S1) up to the stop.

5. Place star (S3), shaft upper part (S2) and membrane support (S4) over the tie rod (S6) on top of the
shaft (S1).

6. Insert this shaft assembly through the yoke (S7) and actuator (S13).

! Toothing of membrane support and star must interlock !

7. Place the centering disc (S19) on the tie rod (S6) and screw on the self-locking nut (S20) and fasten
it with a torque of 40Nm.

11.8. Installation of the MSP4 - 1" valve insert

-—

Place the Control Unit on the adapter.
Place the clamp rings and fasten it with the screws.

Assemble the compressed air lines.

0 » DN

NC version of MSP4 -1” valve
Open the CU41 and control actuator in open position via manual override of the solenoid valve.
NO version of MSP4 -1” valve
Do not activate the valve during installation!
Do not touch movable parts!
Risk of injury!
5. Carefully place the valve insert into the valve housing. Tighten the hex. screws (S8) crosswise.
6. NC version of MSP4 -1” valve

Shut off the compressed air via manual override.
7. Check the valve position indication.

For CU41plus perform a teach routine.
For CU41 check the switch points. If required adjust by turning the positioning screws.
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12. Maintenance of actuator

The item numbers refer to the spare parts drawings
DIN and Inch designs: RN 510.047.01
121 DUALSAFE (AM1) actuator - rod seal removal
Disassemble the DUALSAFE (AM1) valve as described in chapter 11.2 up to point 8.
Use the metal point to take the O-Ring (28).
Unscrew the screws in the CU4 adapter and take off the adapter.
Unscrew the countersunk screws (26) and lift of the lid (25) from the actuator (20).

Use the metal point to take the Quad-Ring (27).

a > @b =

12.2 DUALSAFE (AM1) actuator - rod seal installation

1. Install the slightly greased O-Ring (28) and Quad-Ring (27) in the grooves of the actuator.

Recommendation for actuator:
Pneumatic grease Autol Top 2000
(25 ml /tube - H164725)

2. |Install lid (25) and CU4 adapter.

3. Install serviced yoke (19) on the actuator.

fig. 12.1/12.2 fig. 12.1/12.2

screws/T ' ' '

Adapter

SO ¥
25

T .
2 \_

20

28

19
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13. Trouble shooting

13.1

DUALSAFE (AM1) main valve

Failure

Valve position

Required seal replacement

Leakage at the venting plugs (35) closed | open [ USL | LSL | Diaphragm (5) and O-Rings (12 & 13)
Check tightening torque of the diaphragm
X X X coupling (16)
Leakage in yoke, below the counter X X X Lower shaft (3) and O-Ring (14)
disc (17) Check tightening torque of the self-lo-
cking nut (24)
Check that tension disc (4) is screwed up
to the stop
Leakage at upper valve seat X Seat seal (6)
Leakage at lower valve seat Lower shaft (3) and O-Ring (14)
Leakage at upper housing flange X X Diaphragm (5) and O-Rings (5 & 13)
Air escapes at the actuator rod O-Ring (28)
Actuator does not work Complete actuator
No feedback X X X Check magnet on the tie rod is correctly
assembled.
Check that the counter disc on the upper
shaft is correctly assembled.
Perform teach routine.
13.2 MSP4 - 1" side valves
Failure Valve position Required seal replacement
closed open
Leakage at the venting plugs (S12) X X shaft (S1) and O-Ring (S5)
Check tightening torque of the locking nut
(S20)
Leakage at housing flange X shaft (S1) and O-Ring (S5)
Leakage at valve seat shaft (S1) and O-Ring (S5)
Air escapes at the actuator rod O-Ring (S15) and V-seal (S16)
Actuator does not work Replace complete actuator
No feedback X X Check magnet on the tie rod is correctly
assembled.
Carry out fine adjustment of Hall sensors or
teach routine.

The item numbers refer to the spare parts drawings

DIN and Inch designs: RN 510.047.01
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14. Spare parts list

The reference numbers of the spare parts for the different valve sizes are included in the attached
spare parts drawing with corresponding lists.

Please indicate the following data to place an order for spare parts:

- quantity of required parts
- part number
- designation

Data are subject to change

)APV® APV DUALSAFE (AM1) SERIES INSTRUCTION MANUAL GB REV. 00| 25






T0'.¥0°0TS N PAMANT

aweN

ct 0 T abed :a1eq :m - :m..ﬂ _ mw - o.vZD

T ey TNV 3AJeA jooudxiN ondasy

‘w4 ;aweN
geeree :a1eq

MOT4 XdS

1S1| SlUed aleds

Ul *MOTI4 XdS Jo uoissiuiad
uanum ssaidxa ay 1noyum ‘esodind Aue Joj ‘Buipiodas pue Buikdoooloyd Buipnjoul ‘feslueydaw Jo 21U0AD3|S ‘Suesw

Aue Ag 10 wuioy Aue ul paniwsued) Jo paonpoidal aq Aew uawnoop siyl jo Wed oN ou] ‘ANO14 XdS Jo Ued ayy
U0 JUBWIIWIWOI B JUasaidal Jou Saop pue ad130u Inoyim abueyd 0] 193[gns Si IUSWNIOP SIY} Ul PAUEIUOD UoeWIo|




85¥8YEH EE Wd4 .2 ‘.S'T ‘'0GNA ‘0YNd TV I [eaS /0T//H ddN €-2'0€ ONIY-0 T |82
LSv8YEH HdNH H9NH . .S'T ‘0SNd ‘0YNa TNV I [esS CESCYEH ddN £G'EX66'vZ Buld-pend T | ¢
9S¥8YEH Nad3 NAd3 .2 '.S'T '0SNA ‘OrNd TIAY 1 [eas 902ELTH 0/-2V 8XSIN M3.IS Junsialunod Z |9z
Ajuo siy [eas 819|dwod ul a|qe|rene ¢ ‘€€ '0€ ‘62 ‘ST ‘vT ‘€T ‘2T '9 'S '€ 'Sod 6CLCVEH T0EV'T Hasul Joyenyoe pi T | S¢
9/€2TTH 0/-2V I3 [eas ul “joul | Buiy0] 4I3s ZTIN Inu uoBexaH T | ve
96T0LTH TOEV'T ¥MS 0sIp Bulsus)d T | €
1088/H 0,-2V 8TXQTIN MaI0s uobexaH v | 2z
¢,./8.H 0/-¢V 9TX8IN Ma10s uobexaH 8 | T¢
892/¥EH TOEY'T 9T-0ST-TIYV J0rendy T |02
90€.vEH TOEY'T / B0EY'T 919]dwo0 GETG-TINY 40A T | 6T
TY¥8rEH YOvy'T Z UOISI9A ,G'T/OV-TINVY PoJall | T | 8T
T089Y€H €Car'T TNV Yeys Jaddn osip Jsjunod T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH M33d 1 [eas ul "|oul VE Pano|s 6x0z Bulysng T | ST
S089Y7EH Nad3a 1D [eas ul “joul g'e-zy Bury-0 T | VT
TT6vCEH NAd3 11 [eas ul "joul S'v-GL ONIY-O T | €T
90897EH nNad3a 1D [eas ul “joul §'e-G'0€ BuIy-0 T [ 2T
6Z18VEH 049 Sdd TY@-TINV NI Loddns ued T |TT
¥62.vEH TOSY'T Tv@-TNY JeIs T | 0T
0T ® 6 sobed uo 88s sanjeA apiS 8¢T8Y€EH 049 Sdd €/@-TINV NI Loddns ueH T 6
1T 8bed uo 8as syun |o1u0D T | 8¢ 662.VEH TOEV'T €.0- TNV Jels T 1|8
6T9EVEH Moe|]q 0€4D 9'9Vd ‘Jdwo Jeydepe-z9-¥1a-snidynod T L€ ¢6¢.vEH vOvy'T S'0L@-TINV [eas Jeas Buu Jaued | T L
G2880¢H pare|d [axo1u prey wuwog ,8/T9O uolun-pm € 9€ 0SE€.VEH 4dd Ndd 1D [eas ul “joul S'0.@-TINV [ess 1esas T
80€S.LTH MOV1d/LHd .8/T9 bnid bunusp 4 g€ 6VE.LVEH HdNH 1 [eas ul “joul S'0.@-TINV [eas 1eas T 9
7089VEH nNad3a 1] [e3S ul "joul £G'€X/5'9z Bury-pend T 143 T16C¢/.VEH Ndd3 1 [e3S ul "joul S'0.@-TINV [ess 1esas T
€0891€H 3d1d 1] [eas ul "joul 9z@ bull apin T €€ 86¢.v€EH 3d1d 1 [eas ul “joul 82/2'68@-TINY wheiydelqg T S
19s se Jaysem Y0ELVEH vovy'1T 91eOILAD T'E [0L@-TINV ISIp Uoisud) yeys Jaddn| T 14
L0/.9€EH 0L-¢vV 14 (43 ; ; :
+ 8XpIN M3I0S X8y aAndeo xnanes €62.VEH TOSY'T /34Ld |1 [ess ul "joul Z'65D-TINV YRS JamoT T | ¢
8/.CEVEH T0EV'T 29-71Q 18A00 90K 4 1€ Sv/./vEH YOvy'T 91edlJilad T .S'T/0V-TINY Yeys Jaddn T 4
,089v€H Nad3 1] [eas ul "joul 29'2x62'0z bury-pend T 0€ ¢/L98Y€EH Yoy’ 1 91edlladd T'e .§'T-ETINY BuisnoH T I
80897EH 341d 1] [e3S ul "joul ¥'TXG'gx0z Bury dn-yoeg T 6¢ 6SE.LVEH YOy’ T 91eolIuad T'¢ .S'T-¥ TV BuisnoH T
ou ued [euare LonewIo! ,m wall ou ued [euare uonewou! ,m wall
uonduosaq 2 uonduosaq 2
[euonippe = |-sod [euonippe 2 |-sod
< <
. . ‘pamainay
TOL¥0'0TG Nd BN
¢t o ¢ obed 2ea ST-TINV 9AeA Jooadxi ondasy
'[ds'N ‘pamainay
MOT1d XdS ‘Wil -aweN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




85¥8YEH EE Wd4 .2 ‘.S'T ‘'0GNA ‘0YNd TV I [eaS /0T//H ddN €-2'0€ ONIY-0 T |82
LSv8YEH HdNH H9NH . .S'T ‘0SNd ‘0YNa TNV I [esS CESCYEH ddN £G'EX66'vZ Buld-pend T | ¢
9S¥8YEH Nad3 NAd3 .2 '.S'T '0SNA ‘OrNd TIAY 1 [eas 902ELTH 0/-2V 8XSIN M3.IS Junsialunod Z |9z
Ajuo siy [eas 819|dwod ul a|qe|rene ¢ ‘€€ '0€ ‘62 ‘ST ‘vT ‘€T ‘2T '9 'S '€ 'Sod 6CLCVEH T0EV'T Hasul Joyenyoe pi T | S¢
9/€2TTH 0/-2V I3 [eas ul “joul | Buiy0] 4I3s ZTIN Inu uoBexaH T | ve
96T0LTH TOEV'T ¥MS 0sIp Bulsus)d T | €
1088/H 0,-2V 8TXQTIN MaI0s uobexaH v | 2z
¢,./8.H 0/-¢V 9TX8IN Ma10s uobexaH 8 | T¢
892/¥EH TOEY'T 9T-0ST-TIYV J0rendy T |02
90€.vEH TOEY'T / B0EY'T 919]dwo0 GETG-TINY 40A T | 6T
TY¥8rEH YOvy'T Z UOISI9A ,G'T/OV-TINVY PoJall | T | 8T
T089Y€H €Car'T TNV Yeys Jaddn osip Jsjunod T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH M33d 1 [eas ul "|oul VE Pano|s 6x0z Bulysng T | ST
S089Y7EH Nad3a 1D [eas ul “joul g'e-zy Bury-0 T | VT
TT6vCEH NAd3 11 [eas ul "joul S'v-GL ONIY-O T | €T
90897EH nNad3a 1D [eas ul “joul §'e-G'0€ BuIy-0 T [ 2T
6Z18VEH 049 Sdd TY@-TINV NI Loddns ued T |TT
¥62.vEH TOSY'T Tv@-TNY JeIs T | 0T
0T ® 6 sobed uo 88s sanjeA apiS 8¢T8Y€EH 049 Sdd €/@-TINV NI Loddns ueH T 6
1T 8bed uo 8as syun |o1u0D T | 8¢ 662.VEH TOEV'T €.0- TNV Jels T 1|8
6T9EVEH Moe|]q 0€4D 9'9Vd ‘Jdwo Jeydepe-z9-¥1a-snidynod T L€ ¢6¢.vEH vOvy'T S'0L@-TINV [eas Jeas Buu Jaued | T L
G2880¢H pare|d [axo1u prey wuwog ,8/T9O uolun-pm € 9€ 0SE€.VEH 4dd Ndd 1D [eas ul “joul S'0.@-TINV [ess 1esas T
80€S.LTH MOV1d/LHd .8/T9 bnid bunusp 4 g€ 6VE.LVEH HdNH 1 [eas ul “joul S'0.@-TINV [eas 1eas T 9
7089VEH nNad3a 1] [e3S ul "joul £G'€X/5'9z Bury-pend T 143 T16C¢/.VEH Ndd3 1 [e3S ul "joul S'0.@-TINV [ess 1esas T
€0891€H 3d1d 1] [eas ul "joul 9z@ bull apin T €€ 86¢.v€EH 3d1d 1 [eas ul “joul 82/2'68@-TINY wheiydelqg T S
19s se Jaysem Y0ELVEH vovy'1T 91eOILAD T'E [0L@-TINV ISIp Uoisud) yeys Jaddn| T 14
L0/.9€EH 0L-¢vV 14 (43 ; ; :
+ 8XpIN M3I0S X8y aAndeo xnanes €62.VEH TOSY'T /34Ld |1 [ess ul "joul Z'65D-TINV YRS JamoT T | ¢
8/.CEVEH T0EV'T 29-71Q 18A00 90K 4 1€ Sv/./vEH YOvy'T 91edlJilad T .S'T/0V-TINY Yeys Jaddn T 4
,089v€H Nad3 1] [eas ul "joul 29'2x62'0z bury-pend T 0€ €.98Y€H Yoy’ 1 91edlladd T'e Ov-ETINYV BuisnoH T I
80897EH 341d 1] [e3S ul "joul ¥'TXG'gx0z Bury dn-yoeg T 6¢ T1GE€.VEH YOy’ T 91eolIuad T'¢ 07~ TV BuisnoH T
ou ued [euare LonewIo! ,m wall ou ued [euare uonewou! ,m wall
uonduosaq 2 uonduosaq 2
[euonippe = |-sod [euonippe 2 |-sod
< <
. . ‘pamainay
TOL¥0'0TG Nd BN
ct o & obed 2ea Or-TINV 9AJBA JooudXIn ondasy
'[ds'N ‘pamainay
MOT1d XdS ‘Wil -aweN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




85¥8YEH EE Wd4 .2 ‘.S'T ‘'0GNA ‘0YNd TV I [eaS /0T//H ddN €-2'0€ ONIY-0 T |82
LSv8YEH HdNH H9NH . .S'T ‘0SNd ‘0YNa TNV I [esS CESCYEH ddN £G'EX66'vZ Buld-pend T | ¢
9S¥8YEH Nad3 NAd3 .2 '.S'T '0SNA ‘OrNd TIAY 1 [eas 902ELTH 0/-2V 8XSIN M3.IS Junsialunod Z |9z
Ajuo siy [eas 819|dwod ul a|qe|rene ¢ ‘€€ '0€ ‘62 ‘ST ‘vT ‘€T ‘2T '9 'S '€ 'Sod 6CLCVEH T0EV'T Hasul Joyenyoe pi T | S¢
9/€2TTH 0/-2V I3 [eas ul “joul | Buiy0] 4I3s ZTIN Inu uoBexaH T | ve
96T0LTH TOEV'T ¥MS 0sIp Bulsus)d T | €
1088/H 0,-2V 8TXQTIN MaI0s uobexaH v | 2z
¢,./8.H 0/-¢V 9TX8IN Ma10s uobexaH 8 | T¢
892/¥EH TOEY'T 9T-0ST-TIYV J0rendy T |02
90€.vEH TOEY'T / B0EY'T 919]dwo0 GETG-TINY 40A T | 6T
/8¢8VEH oy’ 1 ¢ UOISIBA ,.Z/0S-TINV POJ 3l L T | 8T
T089Y€H €Car'T TNV Yeys Jaddn osip Jsjunod T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH M33d 1 [eas ul "|oul VE Pano|s 6x0z Bulysng T | ST
S089Y7EH Nad3a 1D [eas ul “joul g'e-zy Bury-0 T | VT
TT6vCEH NAd3 11 [eas ul "joul S'v-GL ONIY-O T | €T
90897EH nNad3a 1D [eas ul “joul §'e-G'0€ BuIy-0 T [ 2T
6Z18VEH 049 Sdd TY@-TINV NI Loddns ued T |TT
¥62.vEH TOSY'T Tv@-TNY JeIs T | 0T
0T ® 6 sobed uo 88s sanjeA apiS 8¢T8Y€EH 049 Sdd €/@-TINV NI Loddns ueH T 6
1T 8bed uo 8as syun |o1u0D T | 8¢ 662.VEH TOEV'T €.0- TNV Jels T 1|8
6T9EVEH Moe|]q 0€4D 9'9Vd ‘Jdwo Jeydepe-z9-¥1a-snidynod T L€ ¢6¢.vEH vOvy'T S'0L@-TINV [eas Jeas Buu Jaued | T L
G2880¢H pare|d [axo1u prey wuwog ,8/T9O uolun-pm € 9€ 0SE€.VEH 4dd Ndd 1D [eas ul “joul S'0.@-TINV [ess 1esas T
80€S.LTH MOV1d/LHd .8/T9 bnid bunusp 4 g€ 6VE.LVEH HdNH 1 [eas ul “joul S'0.@-TINV [eas 1eas T 9
7089VEH nNad3a 1] [e3S ul "joul £G'€X/5'9z Bury-pend T 143 T16C¢/.VEH Ndd3 1 [e3S ul "joul S'0.@-TINV [ess 1esas T
€0891€H 3d1d 1] [eas ul "joul 9z@ bull apin T €€ 86¢.v€EH 3d1d 1 [eas ul “joul 82/2'68@-TINY wheiydelqg T S
19s se Jaysem Y0ELVEH vovy'1T 91eOILAD T'E [0L@-TINV ISIp Uoisud) yeys Jaddn| T 14
L0/.9€EH 0L-¢vV 14 (43 ; ; :
+ 8XpIN M3I0S X8y aAndeo xnanes €62.VEH TOSY'T /34Ld |1 [ess ul "joul Z'65D-TINV YRS JamoT T | ¢
8/.CEVEH T0EV'T 29-71Q 18A00 90K 4 1€ €0E.LVEH Yoy’ 1 91eolIuad T'E .2/0S-TINV Yeys 1addn T 4
,089v€H Nad3 1] [eas ul "joul 29'2x62'0z bury-pend T 0€ 7/,98vEH Yoy’ 1 91edlladd T'e .2-ETNY BuisnoH T I
80897EH 341d 1] [e3S ul "joul ¥'TXG'gx0z Bury dn-yoeg T 6¢ 0CELVEH YOy’ T 91edlJilad T°E 2"V TINY Buisnoy T
ou ued [euare LonewIo! ,m wall ou ued [euare uonewou! ,m wall
uonduosaq 2 uonduosaq 2
[euonippe = |-sod [euonippe 2 |-sod
< <
. . ‘pamainay
TOL¥0'0TG Nd BN
ct o v obed 2ea Z-TIV BABA Jooudxin ondasy
'[ds'N ‘pamainay
MOT1d XdS ‘Wil -aweN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




8S8vEH NdH Wd4 .2 ‘.S'T ‘'0GNA ‘0YNd TV I [eaS /0T//H EEIN €-2'0€ ONIY-0 T [8¢
LSY8YEH JaNH d9NH .2 '.S'T '0SNA ‘OrNd TNV 1 [eas 2ESCrEH LN £G'€X66'v2 Buid-pend T |2
9G8EH Nad3 NAd3 .2 '.S'T '0SNA ‘OrNd TIAY 1 [eas 90ZELTH 0.-2v 8XSIN M3.IS Junsialunod Z |9z
Ajuo s11y [eas 819|dwod ul 3|qe|rene vE ‘€€ ‘0€ ‘62 ‘ST ‘T ‘€T ‘2T '9 ‘'S '€ 'sod 62.L2VEH TOEV'T Lasul Joyenioe piy T |Se
9/EZTTH 0.-2v I [eas uf "oul | Bupioo] 419s gTN Inu uobexaH | T | ¥2
96TOLTH TOEY'T ¥MS 9sIp Bulauan T | €2
L088.H 0.-2v 8TXOTIN Ma.J0s uofiexaH v | ce
CL.8/H 0.-2v 9TX8IN M3JOS uobexaH 8 | 1¢
89Z.vEH TOEV'T 9T-0ST-TIYV J0rendy T [0z
90€.¥EH TOEY'T / 80EY'T 919|dwod GETG-TINY SMOA T |61
/828vEH YOvy'T Z UOISJBA ,,Z/0S-TINV pod 3l L T |81
T0897EH €25Y'T TNV Jeys Jaddn osip Jaunog | T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH Y33d W [eas ul ‘joul VE Panols 6X0z Buiysng T ]St
5089vEH Nad3 1Y [eas ul ‘joul G'e-zv bury-0 T | v1
TT6¥2EH Nad3 W [e3S ul "|oul S'v-GL ONIY-0 T |€T
9089vEH Nad3 1Y [eas ul joul §'e-G'0¢ Buiy-0 T |et
62T8VEH 0v49 Sdd Tv@-TV I Hoddns ueH T |11
v62.vEH TOEV'T Tv@-TNY JeIs T {ot
0T 9 6 Sebed uo 93s saAleA apIS 8CT8VEH 0v49 Sdd €.@-TINV I Hoddns ueH T1]6
1T 8bed uo 8as syun |o1u0D T | 8¢ 662.vEH TOEV'T ELD-TINV Je1s T [8
6T9EVEH Yoe|q 0€4D 9°9vd Jdwo seydepe-z9-y1a-snidynd | T | L€ 262.7EH vOvY'T S'0/@-TINV [eds yeas Buu tsed | T | £
G2880¢H paje(d [8xo1u prey wwog ,8/TD uolun-mp € | ot 0S€.VEH 4da Wdd | [ess ul ‘ppul S'0.@-TNYV [e3s Jeas T
80€S.TH MOV1g/LHd .8/T9 Bnid Bunuap ¢ | se 6VELVEH daNH W [e3S Ul "|oul S'0L@-TINV [e3s 1eas T ]9
7089vEH Nad3 1 [eas ul joul €G'€X/G'9z Buiy-pend T | ve 162.vEH Nad3 1 [eas ul joul S'0.@-TNYV [e3s Jeas T
€0897EH 34.1d I [eas ul "joul 9z@ Buu apino T | €¢ 862.7EH 34.1d W [e3S Ul "|ul 82/2'68@-TINY wheiydelq T ] 8§
19S Se Jaysem v0ELVEH YOvy'T S1edyiad T°€ 0/@-TINV IsIp uoisual yeys Jaddnf T | ¥
L0L9EEH 0L-2v v | ce - ; .

+ 8XPIN Ma10S Xy dAided xnanes €62.7EH TOEY'T/3dLd | [eSs ul ‘joul Z'6S@-TINV Yeys JamoT T [¢€
8.ZEVEH TOEV'T 29-¥1d 19n02 )0k z | 1¢ €0ELVEH YOvy'T 8ledyied T'E .2/0S- TV Yeys Jaddn T |2
L089YEH Nad3 I [eas ul "joul 29'zx62'0z Bury-pend T | og G/98VEH vOvYy'T a]edYyIed T'E 0G-ETYV BuisnoH T I
8089EH 341d 1 [ess ul '|oul ¥'TXG'v2x0g Bury dn-oeg T | 62 0TELVEH YOvy'T S]ed|yIad T'E 0G-¥ TV BuisnoH T

ou ued [euare LonewIo! ,m wall ou ued [euare uonewou! ,m wall
uonduosaq 2 uonduosaq 2
[euonippe 2 |-sod [euonippe 2 |-sod
< <
. . ‘pamainay
TO'LV0°'0TS Nd BN
et o 5 aobed 2ea 0S-TINYV 9AeA JooudXin ondasy
'[ds'N ‘pamainay
MOTd XdS ‘Wl TN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




SS8YEH NdH Ndd .S'2 TV 1 [edS L0T//H EEIN €-2'0€ ONIY-0 T [8¢
¥Sy8yEH daNH JE9NH .52 TV I [eas 2ESZVEH ddN £G'€X66'v2 Buiy-pend T |Z¢
€G¥8VEH Nad3 Nad3 .S'2 TIAV I [eas 90ZELTH 0.-2v 8XGIN M3IIS %unNsIaUN0Y Z |9z
Ajuo s11y [eas 819|dwod ul 3|qe|rene vE ‘€€ ‘0€ ‘62 ‘ST ‘T ‘€T ‘2T '9 ‘'S '€ 'sod 62.L2VEH TOEY'T Jasul Joyenioe pig T |Se
9/EZTTH 0.-2v I [eas uf "oul | Bupioo] 419s gTN Inu uobexaH | T | ¥2
96TOLTH TOEV'T ¥MS 9sIp Bulauan T |¢€e
L088.H 0.-2v 8TXOTIN Ma.J0s uofiexaH v | ce
9088.H 0.-2v 9TXOTIN MaJos uobexaH 8 | Te
18.9vEH TOEV'T 22-08T-TIYV Jorenioy T [0z
88.L9VEH TOEY' T/ 80EY'T 919|dwod 6 TG-TINY SMOA T |61
Z8reH vOvy'T Z UOISIBA ,G'2-TINV pol a1l T |81
T089VEH €25P'T TNV Jeys Jaddn osip Jaunog | T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep seddn | T | 9T
008STEH Y33d W [e3S ul "|oul VE Panols 6X0z Buiysng T |st
5089vEH Nad3 I} [e8S Ul "|oul G'e-zv bury-0 T |7
216V2ZEH Nad3 W [e3S ul "|oul G'v-G6 BuIy-O T |et
9089vEH Nad3 W} [e8S Ul "|oul §'e-G'0¢ Buiy-0 T [et
6218VEH 0v49 Sdd Tv@-TV I Hoddns ueH T |11
v62.vEH TOEV'T Tv@-TNY Jers T {ot
0T 9 6 Sebed uo 93s saAleA apIS L218VEH 0v49 Sdd 16@-TNV NI Hoddns ueH T |6
1T 8bed uo 8as syun |o1u0D T | 8¢ ¥6.9vEH TOEV'T L6@-TNV Je1s T [8
6TIEVEH M9e|q 0£49 9'9vd Jdwo seydepe-z9-y1a-snidynd | T | L€ 8599VEH vOvy'T G'T8@ TV [eds Jeas Buu laued [ T [ 2
G2880CH pare|d |9x01u pey wwog ,8/TD uolun-mp € | 9¢ 8VELVEH 4da Wdd | [ess ul ‘ppul S'T8@-TNYV [e3s Jeas 1
80EGLTH MOV1g/LHd .8/T9 Bnid Bunuap Z | se LVELVEH daNH W [e3S Ul "|oul S'T8@-TNYV [e3s Jeas I )
7089vEH NQad3 1 [eas ul joul €G'EX/G'9g Bury-pend T | ¥e 8299vEH Nad3 I} [e8S Ul "|oul S'T8@-TNYV [e3s Jeas 1
€089VEH 341d I [eas ul "joul 9z@ Buu apino T | €€ €6.L9VEH 341d W [e3S Ul "|ul 82/VTT@-TINY whelydelg T (s
Y. i 19S se Jaysem v | ze 66.97EH vOryT SIEOINE) T'€ [TBG-TINW OSIP UOISUS) Jeys laddnl T | ¥
+ 8XpIN MBIOS X8y dAnded xnares €8L9VEH TOEY'T/34Ld | [eas ul ‘joul .S'2-TINY Yeys 1amo] T | ¢
8.ZEVEH TOEV'T 29-7.1d 19N02 DOA z | 1¢ 86.9vEH YOvYy'T 91RO T'¢E .G'Z-TINV Yeys Jaddn T |2
L089VEH Nad3 I [eas ul "joul 29'zx62'0z Bury-pend T | og 9/98vE€H vOvy'T 21eIYIad T'E .G'2-ETNY BuisnoH LI
8089EH 341d 1 [e8S Ul "|oul ¥'TXG'ygx0g Bury dn-yoeg T | 62 28.L9vEH YOvYy'T 81eOILad T°¢ .G'2-7 TNV BuisnoH 1
ou ued [euareN LoRULIOI ,m wal ou uUed [euarey uoneWIOLLI ,m wal
uonduosaq 2 uonduosaq 2
[euonippe Z |-sod [euonippe Z |-sod
< <
. . ‘pamainey
TO'LV0°'0TS Nd aweN
a2l 0 9  dfed 1k :m.N-._”_\/_< IA|BA "_OO._QX__\/_ O_HQmm,Q
'[ds'N ‘pamainey
MOTd XdS ‘Wl TN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




ZS¥8rEH Nd4 INd .£ ‘SONA TINV I [eaS L0TL/H HaN €-2'0€ ONIY-O T |8z
TSV8YEH HENH HENH .€ ‘SONA TNV I [edS 2ESerEH Han £G'€X66'v2 Buiy-pend T |.l2
0S¥8Y7EH Nad3 INAd3 .€ 'SONA TV W [eds 90ZELTH 0.-2v 8XGIN MBIIS JUNSIBUNOD Z |9z
Ajuo s11y [eas 819|dwod ul 3|qe|rene vE ‘€€ ‘0€ ‘62 ‘ST ‘T ‘€T ‘2T '9 ‘'S '€ 'sod 62.27EH TOEY'T Jasul Jojenjoe pi T | Se
9/€ZTTH 0L-2v I3 [eds ul ‘jour | Buiydo] s TN Inu uobexaH | T | ¥e
96TOLTH TOEY'T ¥MS 9sIp Bulauan T |¢€e
1088/H 0.-2v 8TXOTIA MJos uobexaH v | 2z
9088.H 0L-2v 9TXOTIAl Md.0s uobexaH 8 | Tz
18/9vEH TOEY'T 22-08T-TNY Jorenjoy T oz
88.9vEH TOEY'T/ 8OEY'T 919|dwod 6 TG-TINY SMOA T |61
EVP8rEH vOry'T Z UOISIBA G9-TINY poJ Il T |8t
T0897EH €25V'T TNV Jeys Jaddn osip Jaunog | T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH M33d I [eas ul “joul VE Panols 6X0z Buiysng T |ST
S089vEH Nad3 1 [eas Ul “joul G'€-z¥ PUId-0 T |1
2T6Y¥2EH Nad3 W [eas ul “oul G'v-G6 BuIy-O B
9089¥EH Nad3 1 [eas Ul “joul G'e-g'og buid-0 T |zt
62T8VEH 049 Sdd Tr@-TWY WI Hoddns ueq T |1t
¥62/7EH TOEY'T Tr@-TINV 18IS T ot
0T 9 6 Sebed uo 93s saAleA apIS L2T8VEH 049 Sdd 16@-TINV I Hoddns ueH 116
1T 9bed uo 88s syun jouod T | 8¢ 76/97EH TOEY'T L6@-TINV 18IS 118
6T9EVEH Moelq 0£49 9'9vd ‘Jdwo Jsydepe-go-y1a-snidynd | T | L€ 8599vEH vOvy'T G'T8@ TV [eds Jeas Buu lawed [ T [ 2
G2880ZH pale|d [9xo1u prey W9 ,8/TO uoIUN-pA e | 9¢ 87ELYEH 4da Wdd [ eas ui -pou G'T8@-TINV [e8S Jeas 1
80ES.TH MOv1g/LHd .8/T9 Bnid Bunuap z | st LYELVEH HaNH W [eas ul “oul S'T8F TV [e8S Jess L
70897EH Nad3 1 [e8S Ul "|oul €G'EX/G'9g Bury-pend T | ve 8299vEH Wnad3 1 [eas uljoul G'T8@-TINV [e8S Jeas 1
£089VEH 34.d i [eas ul “oul 9z@ Buu apino T |ee £6.9vEH 34.1d W [eas ul “oul 82/VTT@-TINY whelydelg T ]S
Y. i 19S se Jaysem v | ze 66.97EH vOryT SIEOINSO T'€ [TBG-TINW OSIP UOISUS) Jeys laddnl T | ¥
+ 8XpIN MB10S xay anndeo xnanes €9TLYEH TOEY'T/3dLd [ [eas ui “oul «£/S9-TINV Heys JamoT T |¢
8/ZEVEH TOEY'T 29-7.1.Q 1900 BYOA z | 1€ L9T/¥EH vOvy'T DJRIYILAD T'E G9-TWY Yeys Jaddn 1]z
L089VEH Wad3 1 [eas ul ‘|oul 29'zx62'0z Bury-pend T | o€ L/98VEH vOry'T 91e21JIad T'E G9-€TIAV BuisnoH L2
80897EH 341d 11 [B9S Ul "|oul ¥'TXG'ygx0g Bury dn-yoeg T | 62 EST/VEH vOvy'T DJRIYILAD T'E G9-7TINY BuisnoH T
ou ued [euareN LoRULIOI ,m wal ou uUed [euarey uoneWIOLLI ,m wal
uonduosaq 2 uonduosaq 2
[euonippe Z |-sod [euonippe Z |-sod
< <
. . ‘pamainey
TO'LV0°'0TS Nd sweN
ct o L aobed 2ea GO-TINV 9AeA JooudXIn ondasy
'[ds'N ‘pamainey
MOTd XdS w4 awreN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




2Sv8reEH NdH dd .£ ‘SONA TNV I [e8S L0T//H EEIN €-2'0€ ONIY-0 T [8¢
TSV8VEH daNH H9NH .£ 'SONA TNV I [eaS 2ESZVEH ddN £G'€X66'v2 Buiy-pend T |Z¢
0Sv8vEH Nad3 NQd3 .€ ‘SONA TV 1Y [eas 90ZELTH 0.-2v 8XGIN M3IIS %unNsIaUN0Y Z |9z
Ajuo s11y [eas 819|dwod ul 3|qe|rene vE ‘€€ ‘0€ ‘62 ‘ST ‘T ‘€T ‘2T '9 ‘'S '€ 'sod 62.L2VEH TOEY'T Jasul Joyenioe pig T |Se
9/EZTTH 0.-2v I [eas uf "oul | Bupioo] 419s gTN Inu uobexaH | T | ¥2
96TOLTH TOEV'T ¥MS 9sIp Bulauan T |¢€e
L088.H 0.-2v 8TXOTIN Ma.J0s uofiexaH v | ce
9088.H 0.-2v 9TXOTIN MaJos uobexaH 8 | Te
18.9vEH TOEV'T 22-08T-TIYV Jorenioy T [0z
88.L9VEH TOEY' T/ 80EY'T 919|dwod 6 TG-TINY SMOA T |61
vyy8vEH vOvy'T Z UOISIBA ,E-TINY POJ BlL T |81
T089VEH €25P'T TNV Jeys Jaddn osip Jaunog | T | LT
0089¥€H TOEY'T TNV Bujdnod wlelydep Jaddn | T | 9T
008STEH Y33d W [e3S ul "|oul VE Panols 6X0z Buiysng T |st
5089vEH Nad3 I} [e8S Ul "|oul G'e-zv bury-0 T |7
216V2ZEH Nad3 W [e3S ul "|oul G'v-G6 BuIy-O T |et
9089vEH Nad3 W} [e8S Ul "|oul §'e-G'0¢ Buiy-0 T |et
6218VEH 0v49 Sdd Tv@-TV I Hoddns ueH T |11
v62.vEH TOEV'T Tv@-TNY Jers T {ot
0T 9 6 Sebed uo 93s saAleA apIS L218VEH 0v49 Sdd 16@-TNV NI Hoddns ueH T |6
1T 8bed uo 8as syun |o1u0D T | 8¢ ¥6.9vEH TOEV'T L6@-TNV Je1s T [8
6TIEVEH M9e|q 0£49 9'9vd Jdwo seydepe-z9-y1a-snidynd | T | L€ 8599VEH vOvy'T G'T8@ TV [eds Jeas Buu lawed [ T [ 2
G2880CH pare|d |9x01u pey wwog ,8/TD uolun-mp € | 9¢ 8VELVEH 4da Wdd | [ess ul ‘ppul S'T8@-TNYV [e3s Jeas 1
80EGLTH MOV1g/LHd .8/T9 Bnid Bunuap Z | se LVELVEH daNH W [e3S Ul "|oul S'T8@-TNYV [e3s Jeas I )
7089vEH NQad3 1 [eas ul joul €G'EX/G'9g Bury-pend T | ¥e 8299vEH Nad3 I} [e8S Ul "|oul S'T8@-TNYV [e3s Jeas 1
€089VEH 341d I [eas ul "joul 9z@ Buu apino T | €€ €6.L9VEH 341d W [e3S Ul "|ul 82/VTT@-TINY whelydelg T (s
Y. i 19S se Jaysem v | ze 66.97EH vOryT SIEOINSO T'€ [TBG-TINW OSIP UOISUS) Jeys laddnl T | ¥
+ 8XpIN MBIOS X8y dAnded xnares €9T.LVEH TOEY'T/34Ld | [eas ul ‘joul «£/S9-TINV Jeys JamoT T | ¢
8.ZEVEH TOEV'T 29-7.1d 19N02 DOA z | 1¢ Z8T.LEH YOvYy'T 91RO T'¢E .£-TINV Yeys Jaddn T |2
L089VEH Nad3 I [eas ul "joul 29'zx62'0z Bury-pend T | og 8.98VEH vOvy'T 21eIYIad T'E .£-ETINY BuisnoH LI
8089EH 341d 1 [e8S Ul "|oul ¥'TXG'ygx0g Bury dn-yoeg T | 62 89T.vEH YOvYy'T 81eOILad T°¢ .E-VTINY BuisnoH 1
ou ued [euareN LoRULIOI ,m wal ou uUed [euarey uoneWIOLLI ,m wal
uonduosaq 2 uonduosaq 2
[euonippe Z |-sod [euonippe Z |-sod
< <
. . ‘pamainey
TO'LV0°'0TS Nd aweN
a2l 0 8  dfed 1k WS-TINV 9AeA "_OO._QX__\/_ O_HQmm,Q
'[ds'N ‘pamainey
MOTd XdS ‘Wl TN
€zer'ee :areq 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl

Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




T0'.¥0°0TS N PEMOINSY

aweN

T jo 6 abed :a1eq __Hl.v&m_\/_ mm>_m> mb_m

T ey TNV 3AJeA jooudxiN ondasy

‘w4 ;aweN
geeree :a1eq

MOT4 XdS

1S1| SlUed aleds

Ul *MOTI4 XdS Jo uoissiuiad
uanum ssaidxa ay 1noyum ‘esodind Aue Joj ‘Buipiodas pue Buikdoooloyd Buipnjoul ‘feslueydaw Jo 21U0AD3|S ‘Suesw

Aue Ag 10 wuioy Aue ul paniwsued) Jo paonpoidal aq Aew uawnoop siyl jo Wed oN ou] ‘ANO14 XdS Jo Ued ayy
U0 JUBWIIWIWOI B JUasaidal Jou Saop pue ad130u Inoyim abueyd 0] 193[gns Si IUSWNIOP SIY} Ul PAUEIUOD UoeWIo|




T9¥8Z€EH | 341d | [ T-VdSIN 1D} [eaS
u1 a|ge|reAe 0zs ‘TTS ‘0TS ‘SS ‘IS 'sod
2LI8/H 0/-2v 9TX8N Mals uobexaH v |szs
/80ELTH €2SY'T ¥MS wed Bunelado T [ves
TE6ELTH Yoe|q ZTvd 819|dwod ¥ M\S HSd T |ezs
TT abed uo aas suun jou0d T |zzs
EYTEEEH boe|q 0€49 9'9Vd a)19|dwoo Jerdepe-s-snjdyNO T 125
¥/¥0ZEH Moe|q 0€49 9°9vd 919|dwod Jardepe-s-yND T
9/EZTTH 0/-2v Wy [eas ul ppul [ Bupjoo jj8s TN Inu uobexaH | T |0zZS
96TOLTH TOSY'T 7S 0sIp Bulsjua T [61S
8TZ9TH "T13A/AYVH-3d .8/T9 bn|d bunusp T |81S
GZ8802H pare(d |axo1u prey wwog ,8/TD uolun-pA T [z18
090T/TH daN ¥MS A [e9S z |ots
6S0T.TH daN G'z-62 Bud-0 Z |sts
0020.TH 0£49 VSV+19d ¥\S J01enioe [eas MaIdS Z |v1is
8/ETLTH TOEY'T Ww9@ a0 WWy/-yMS Jorenoy [ T |€TS
80E€G/TH MOV 19/1Hd .8/T9 Bnid Bunuap z |ets
YT229TH MI3d NOHLIN |3 [eds ul'joul | vE pano|s 6XST Ysng aping T [t18
/0090ZH wad3 Wy [ess ul pul | §'Z-GT 1euwssye v'z-g'sT buiy-0 | T |0TS
2LI8/H 0/-2v 9TX8IN MaJs uobexaH v | 65
0S/8/H 0/-2v ZTX9N Mals uobexaH v | 8S
T6V8TEH TOEY'T 819|dwo2 , T/SZ-¥SIN OA T |zs
66G20ZH SOEY'T ¥SIN+PN 1o} g'pyTe=Tpotall | T | 9S
606VZEH Wad3 W [eas ul "|oul g'e-ge bury-0 T [ss
Z€S8TEH 1X-7¥ UOIRY GZ-ySW uoddns sueiquiaiy T |¥S
¥T¥0ZEH TOEY'T SZ-YSI Je1s T |es
98¥8TEH TOEY'T ued Jaddn GzZ-ySIN yeys T |2s
G20TZEH GOEY'T/34Ld [ ress ul poul T-7dSIN Jeys wheiydelg T |18
'ouU Ued [euare O |way 'ouU Ued [euare QO |wan
uoieuwojul CO_HQ_‘_owmﬁ_ m uoirewojul :O_HQ_._ome M
[euonippe Z [-50d [euonippe 2 |-sod
< <
10'L¥0°0TS NY e
T 1o 0T oheg oreq «L-7dSIA €ellad AdV
T Ty - TINV 9AJeA Jooudxin ondasy
MOTd XdS wiilo oueN
€z -areq 151 sued aseds

Ul ‘MO XdS

Jo uoissiwiad uanum ssaldxa ayy Inoyum ‘esodind Aue Joy ‘Buipiodal pue Buikdoooloyd Buipnjoul ‘feaiueydaw 1o d1U0J103|8

‘sueaw Aue Aq 1o wioj Aue Ul paniwsuel) Jo paonpoidal aq Aew uawnoop siy} Jo ued oN “oul ‘AMMOT14 XdS o ued
3U1 U0 JUSWWWOD e Juasaldal 10U S0P pue 92130U INOYIM 3BueYD 03 103[gNS SI JUBWINIOP SIY} Ul PSUIRIUOD UOHRRWIO)U]|




9¢08¥E€H Xoe|q 0€49 99 vd ao ..v/t SA I-SV ZTIN-S-snidTyND| ¢
GCTSVEH AJe|q 0€49D 99 Vd ado .v/T MUI-0l ZTIN-S-snidTyND| ¢
6588EEH Xoe|q 0€49 99 vd ao ..v/t I-SV ZTWN-S-snidTyND| ¢
VZTEEEH A2e|q 0€49 99 Vd ado .v/T I-SV S-snidTtyNd| ¢
LSVZveEH Xoe|q 0€49 99 vd ao ..v/t 198UU0D 10811 ZTN-S-sNIdTyND| ¢
LEVIVEH A2e|q 0€49 99 Vd ado ..v/T 108UU0) 1931 S-sndTyND| ¢
GC08YEH Xoe|q 0€49 99 vd ww 9 SA I-SY ZTIN-S-snidTyND| ¢ 225
VZTSVEH A2e|q 0€49 99 Vd ww 9 MUr-0l ZTN-S-snidTyND| ¢
¢S88EEH Xoe|q 0€49 99 vd ww 9 I-SV ZTN-S-snidTyND| ¢
8TTEEEH A2e|q 0€49 99 Vd ww 9 I-SV S-snidTtyNd| ¢
9S1ZveEH Xoe|q 0€49 99 vd ww 9 198UU0D 10811 ZTN-S-sNIdTyND| ¢
9EVZrEH 39e|q 0€4D 9°9 Vd wuw 9 108UU0D 10211Id S-snIdTyND| ¢
SH3sU| dABA ,T-¥dSI 104 snidTyND
7€08VEH Xoe|q 0€49 99 vd ao .Jvit GA I-SY ZTIN-TNV-sNIdgyND| T
9T/.8VEH A2e|q 0€49D 99 Vd ao ..v/T MUIT-OI ZTIN-TINVY-SNIdeyND| T
ST/.8VEH Xoe|q 0€49 99 vd ao .Jvit I-SV ZTN-TIAV-sSndeynD| T
YT.8VEH A2e|q 0€49D 99 Vd ao ..v/t ISV TINV-SNIdEyND| T
80L.LEEH Xoe|q 0€49 99 vd ao ..v/t I-SV CTIN-S-TYND| ¢ €T.8VEH Xoe|q 0€49 99 vd ao .Jvit 109UU0D 19811Id ZTIN-TINV-SNIdEYND| T
9991 CEH A2€|q 0€4D 99 Vd ado .v/T I-SV S-T¥NO| ¢ ¢T/.8VEH A2e|q 0€49D 99 Vd ao ..v/t 198UU0D 1Wald TINV-SNAdEYND| T
YYETVEH Xoe|q 0€49 99 vd ao ..v/t 109uUu0) 10a11Id ZTIN-S-TYND| ¢ €E08YEH Xoe|q 0€49 99 vd ww 9 GA I-SY ZTIN-TV-sNIdgyND| T gs
¢08¢C€EH AJe|q 0€49D 99 Vd ado .v/T 108UU0) 19alld S-T¥ND| ¢ TT.8VEH A2e|q 0€49 99 Vd ww 9 MUIT-OI ZTIN-TINVY-SNIdeyND| T
TOLLEEH Xoe|q 0€49 99 vd ww 9 I-SV ¢TIN-S-TYND| ¢ 225 0T/.8VEH Moe|q 0€49 99 vd ww 9 I-SV ZTN-TIAV-sSndeynD| T
/9170CEH A2e|q 0€49 99 Vd ww 9 I-SV S-T¥ND| ¢ 60/.87EH A2e|q 0€49 99 Vd ww 9 ISV TINV-SNIdeEyND| T
SEETVEH Xoe|q 0€49 99 vd ww 9 109Uu0D 103lld C¢TIN-S-TYND| ¢ 80/.8¥€H Xoe|q 0€49 99 vd wuw 9 109UU0D 19811Id ZTIN-TINV-SNIdEYND| T
09170C€EH AJe|q 0€49D 99 Vd wuw 9 108UU0) 19alld S-T¥ND| ¢ /0/8VEH A2e|q 0€49D 99 Vd wuw 9 198UU0D 10ald TINV-SNIAdEYND| T
SHBsu| aAleA T-FdSI 10) T¥ND 3A[eA TNV 1o} snideynd
‘ou e euale QO |weay ‘ou e euale QO wal
Hed [ELSIEN Su0l122UU0d = " Hed [ELSIEN Su0M23UU0d c "
e uonduosaq 2 e uonduosaq 2
: = ‘sod : = ‘sod
. . ‘pamainay
TOZ¥0°0TS Nd BUEN
7T 1 T obed sreq NI sHun |013U0H
1dS'N | :pamainey - .—”_\/_< m>_~w> "_.OO.hQX__\/_ O_.._.Qmw<
MOTd XdS “wlH aweN
€zer'ee :areg 1s1| sued areds

*ou| ‘MOTd XdS Jo uoissiwiad
uanum ssaidxa ay1 inoyum ‘asodind Aue 10y} ‘Buipiodal pue Buikdoooioyd Buipnioul ‘fedlueydaw Jo J1U0I103|D

‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl
Uo JUBWIWIWOD e Judsaldal 10U SI0pP pue 8210U INoyum abueyd 01 103gNns SI JUSWNIOP SIY} Ul PaUNEIUOD UOeWIOo]|




¢S/8vEH

wwg youaim uid ase4

798.¥VEH OTWN 9ZIS IXew g 921Aap Buyi
€Z¥8YEH Alqwasse yeys TNV Youaipn
YE€6.VEH 1001 Ajquiasse uasul TINY
€V/.8VEH AUIT-Ol 0€/.2VO woqgeT] Josuss owlay |
€9991v€H YWwoz-¥ 0£/2VSO wogeT J0Suas owJtay |
‘ouU Ued [eualen ,m wall ‘ouU Ued [euare ,m wall
uolewJoyul uonduasag 5 uolrew.ojul uonduosaq S
[euonippe Z |-sod [euonippe = |sod
< <
. . ‘pamainay
TO'Lv0'0TS NY oo
7T m 2T obeg oeq S|00] pue Sall0SS.dlY
‘1SN ‘pamalnay - .—”_\/_< m>_~w> "_.OO.hQX__\/_ O_HQ®W<
MOT1d XdS ‘Wil ‘aweN
€zer'ee :areg 1s1| sued areds

2U] ‘MO XdS Jo uoissiuuad

uanum ssaidxa ayi Inoyum ‘esodind Aue 1oy ‘Buipiodal pue Buikdoooljoyd Buipnjoul ‘feajueydsw I0 1U0II9|d
‘sueaw Aue Aq Jo wioy Aue ul paniwsues) Jo paonpoidal aq Aew Juawnaop siy} jo ued oN oul ‘MO XdS Jo ued ayl
U0 JUBW)WWO? e Judsaidal 10U S8op pue 210U oYM abueyd 03 193[gns Si JUBWINIOP SIY} Ul PaUIRIUOD UOIRWIoU|




>APV

Valve (AM1)

SPXFLOW

Design Center
Gottlieb-Daimler-StraRe 13
D-59439 Holzwickede, Germany

P: (+49) (0) 2301-9186-0
F: (+49) (0) 2301-9186-300

www.spxflow.com/APV

Improvements and research are
continuous at SPX FLOW, Inc.
Specifications may change
without notice.

ISSUED 01 2024 - Original manual
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Revision: 00

Copyright ©2022 SPX FLOW, Inc.

Design features, materials of construction and dimensional data, as described in this manual, are provided for your information only

and should not be relied upon unless confirmed in writing. Please contact your local sales representative for product availability in your region.

For more information visit www.spxflow.com
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