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Warnings

WarningsWarningsWarnings
The following warnings are for the setup, use, grounding, maintenance, and repair of this equipment. The
exclamation point symbol alerts you to a general warning and the hazard symbols refer to procedure-specific
risks. When these symbols appear in the body of this manual or on warning labels, refer back to these
Warnings. Product-specific hazard symbols and warnings not covered in this section may appear throughout
the body of this manual where applicable.

WARNING
FIREFIREFIRE ANDANDAND EXPLOSIONEXPLOSIONEXPLOSION HAZARDHAZARDHAZARD

Flammable fumes, such as solvent, in workworkwork areaareaarea can ignite or explode. Solvent flowing through
the equipment can cause static sparking. To help prevent fire and explosion:

• Use equipment only in well ventilated area.
• Eliminate all ignition sources; such as pilot lights, cigarettes, portable electric lamps, and
plastic drop cloths (potential static sparking).

• Ground all equipment in the work area. See GroundingGroundingGrounding instructions.
• Keep work area free of debris, including solvent, rags and gasoline.
• Do not plug or unplug power cords, or turn power or light switches on or off when flammable
fumes are present.

• Use only grounded fluid lines.
• StopStopStop operationoperationoperation immediatelyimmediatelyimmediately if static sparking occurs or you feel a shock. Do not use
equipment until you identify and correct the problem.

• Keep a working fire extinguisher in the work area.
• Route exhaust away from all ignition sources. If diaphragm ruptures, fluid may be exhausted
with air.

PRESSURIZEDPRESSURIZEDPRESSURIZED EQUIPMENTEQUIPMENTEQUIPMENT HAZARDHAZARDHAZARD

Fluid from the equipment, leaks, or ruptured components can splash in the eyes or on skin
and cause serious injury.

• Follow the PressurePressurePressure ReliefReliefRelief ProcedureProcedureProcedure when you stop spraying/dispensing and before
cleaning, checking, or servicing equipment.

• Tighten all fluid connections before operating the equipment.
• Check fluid lines, tubes, and couplings daily. Replace worn or damaged parts immediately.
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Warnings

WARNING
EQUIPMENTEQUIPMENTEQUIPMENT MISUSEMISUSEMISUSE HAZARDHAZARDHAZARD

Misuse can cause death or serious injury.

• Do not operate the unit when fatigued or under the influence of drugs or alcohol.
• Do not exceed the maximum working pressure or temperature rating of the lowest rated
system component. See TechnicalTechnicalTechnical DataDataData in all equipment manuals.

• Use fluids and solvents that are compatible with equipment wetted parts. See TechnicalTechnicalTechnical DataDataData
in all equipment manuals. Read fluid and solvent manufacturer’s warnings. For complete
information about your material, request Safety Data Sheet (SDS) from distributor or retailer.

• Turn off all equipment and follow the PressurePressurePressure ReliefReliefRelief ProcedureProcedureProcedure when equipment is not in use.
• Check equipment daily. Repair or replace worn or damaged parts immediately with genuine
manufacturer’s replacement parts only.

• Do not alter or modify equipment. Alterations or modifications may void agency approvals
and create safety hazards.

• Make sure all equipment is rated and approved for the environment in which you are using it.
• Use equipment only for its intended purpose. Call your distributor for information.
• Route fluid lines and cables away from traffic areas, sharp edges, moving parts, and hot
surfaces.

• Do not kink or over bend fluid lines or use fluid lines to pull equipment.
• Keep children and animals away from work area.
• Comply with all applicable safety regulations.

TOXICTOXICTOXIC FLUIDFLUIDFLUID OROROR FUMESFUMESFUMES HAZARDHAZARDHAZARD

Toxic fluids or fumes can cause serious injury or death if splashed in the eyes or on skin,
inhaled, or swallowed.

• Read Safety Data Sheet (SDS) to know the specific hazards of the fluids you are using.
• Route exhaust away from work area. If diaphragm ruptures, fluid may be exhausted into
the air.

• Store hazardous fluid in approved containers, and dispose of it according to applicable
guidelines.

BURNBURNBURN HAZARDHAZARDHAZARD

Equipment surfaces and fluid that’s heated can become very hot during operation. To avoid
severe burns:

• Do not touch hot fluid or equipment.

PERSONALPERSONALPERSONAL PROTECTIVEPROTECTIVEPROTECTIVE EQUIPMENTEQUIPMENTEQUIPMENT

Wear appropriate protective equipment when in the work area to help prevent serious injury,
including eye injury, hearing loss, inhalation of toxic fumes, and burns. This protective
equipment includes but is not limited to:

• Protective eyewear, and hearing protection.
• Respirators, protective clothing, and gloves as recommended by the fluid and solvent
manufacturer.
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Configuration Number Matrix

ConfigurationConfigurationConfiguration NumberNumberNumber MatrixMatrixMatrix

Check the identification plate (ID) for the
Configuration Number of your pump. Use the
following matrix to define the components of your
pump.

When you receive your pump, record the 8 character
part number found on the shipping box (e.g.,
811.0018):

_____________

Also record the configuration number on the pump ID
plate to assist you when ordering replacement parts:

_____________________________________

SampleSampleSample ConfigurationConfigurationConfiguration Number:Number:Number: VAVAVA---2H40XS2H40XS2H40XS---STTFTSD4SB21STTFTSD4SB21STTFTSD4SB21

VAVAVA---2H2H2H 404040 XXX SSS STSTST TFTFTF TSTSTS D4D4D4 SBSBSB 212121
Pump
Model

Pump
Size

Wetted
Parts

Air
Section

Seats Balls Diaphragms Connections Options Certifications

NOTE:NOTE:NOTE: Some combinations are not possible. Please check with your local supplier.

PumpPumpPump PumpPumpPump SizeSizeSize WettedWettedWetted PartsPartsParts AirAirAir SectionSectionSection SeatSeatSeat MaterialMaterialMaterial
VAVAVA---2H2H2H 404040 40 mm XXX High Sanitation,

3-A 0.8 μm
EEE Polished Stainless

Steel SBSBSB Stainless Steel,
Buna-N gasket

YYY Pharmaceutical,
0.5 μm

SSS Stainless Steel SESESE Stainless Steel,
EPDM gasket

STSTST Stainless Steel,
EP-TF gasket

SVSVSV Stainless Steel,
FKM gasket

BallBallBall MaterialMaterialMaterial DiaphragmDiaphragmDiaphragm MaterialMaterialMaterial ConnectionsConnectionsConnections OptionsOptionsOptions CertificationCertificationCertification
BNBNBN Buna-N BNBNBN Buna-N D4D4D4 DIN 11851

(DN40)
3A3A3A 3-A 212121 EN 10204

type 2.1
EPEPEP EPDM EOEOEO EPDM

Overmolded
T4T4T4 TRI-CLAMP

1.5”
SBSBSB Sanitary

ball
313131 EN 10204

type 3.1
FLFLFL Stainless Steel

flapper
SPSPSP Santoprene SFSFSF Sanitary

flapper
NWNWNW Polychloroprene

weighted
TOTOTO PTFE

Overmolded
SPSPSP Santoprene TSTSTS PTFE/San-

toprene,
2-piece

TFTFTF PTFE VTVTVT FKM
VTVTVT FKM
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Configuration Number Matrix

ApprovalsApprovalsApprovals

Except for 3-A pumps, all pumps are approved to:
II 2 GD
Ex h IIA T6...T3 Gb
Ex h IIIB T160°C Db

Diaphragm materials coded EO, TO, or TS
combined with flapper or TF ball checks comply
with:

EC 1935/2004

Diaphragm materials coded EO or TScombined
with flapper or TF ball checks comply with: Class VI

All models are approved to:

All fluid contact materials are FDA compliant
and meet the United States Code of Federal
Regulations (CFR)

ATEX T-code rating is dependent on the temperature of the fluid being pumped. Fluid temperature is limited
by the materials of the pump interior wetted parts. See Technical Data, page 29, for the maximum fluid
operating temperature for your specific pump model.
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Troubleshooting

TroubleshootingTroubleshootingTroubleshooting

• Follow the Pressure Relief Procedure, page 9 ,
before checking or servicing the equipment.

• Check all possible problems and causes before
disassembly.

ProblemProblemProblem CauseCauseCause SolutionSolutionSolution

Pump cycles at stall or
fails to hold pressure at
stall.

Worn checks or seats. Replace.

Air valve is stuck or dirty. Disassemble and clean air valve.
Use filtered air.

Check ball is severely worn and
wedged in seat or manifold.

Replace ball and seat component.

Check valve ball is severely wedged
into seat due to overpressurization.

Follow
Pressure Relief Procedure, page 9 .
Disassemble ball check assembly
and inspect for damage.

Clogged dispensing valve . Follow
Pressure Relief Procedure, page 9 .
Clear valve.

Pump will not cycle, or
cycles once and stops.

Leak detector has activated a shut-
down solenoid.

Investigate failure and reset leak
detector.

Clogged suction line. Inspect; clear.

Sticky or leaking check balls or
flapper checks.

Clean or replace.

Ruptured diaphragm. Replace. See standard or
overmolded diaphragm repair
procedure.

Reduced pump
performance.

Restricted exhaust. Remove restriction.

Loose suction line. Tighten.

Ruptured diaphragm. Replace. See standard or
overmolded diaphragm repair
procedure.

Air bubbles in fluid.

Loose inlet manifold, damaged seal
between manifold and fluid cover, or
damaged gaskets.

Tighten manifold clamps or replace
gaskets or seating components.

Loose sanitary clamp. Tighten clamp.

Damaged or worn gasket. Replace gasket.

Leak in inlet or outlet
sanitary fitting.

Misalignment of inlet/outlet fluid line
or pipe.

Use flexible fluid lines at pump inlet
and outlet.

Manifolds do not fit for
installation onto fluid
covers.

Use of incorrect air cover gaskets
results in misalignment.

Install correct air cover gaskets for
the type of diaphragms in use. See
Parts list for correct gasket.
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Troubleshooting

ProblemProblemProblem CauseCauseCause SolutionSolutionSolution

Diaphragm ruptured. Replace. See standard or
overmolded diaphragm repair
procedure.

Fluid in exhaust air.

Loose diaphragm plate. Tighten or replace. See standard
or overmolded diaphragm repair
procedure.

Worn air valve block, plate, pilot
block, u-cups, or pilot pin o-rings.

Repair or replace.Pump exhausts excessive
air at stall.

Worn shaft seals. Replace. See standard or
overmolded diaphragm repair
procedure.

Loose air valve cover. Tighten screws.

Air valve gasket or air cover gasket
is damaged.

Inspect; replace.

Pump leaks air externally.

Loose air cover clamps Tighten clamps.

Pump leaks fluid
externally from ball check
valves.

Loose manifolds, damaged seal
between manifold and fluid cover, or
damaged gaskets.

Tighten manifold clamps or replace
seats or clamps.

Chattering. Check valve balls not seating
properly/cleanly due to imbalance
between fluid inlet and outlet line
sizing. Noise is accentuated with
light viscosity fluids.

Reduce size/diameter of inlet line
relative to outlet line. Outlet line size
should not exceed pump size.
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Repair

RepairRepairRepair

PressurePressurePressure ReliefReliefRelief ProcedureProcedureProcedure
Follow the Pressure Relief Procedure
whenever you see this symbol.

This equipment stays pressurized until pressure is
manually relieved. To help prevent serious injury
from pressurized fluid, such as splashing fluid,
follow the PressurePressurePressure ReliefReliefRelief ProcedureProcedureProcedure when you
stop dispensing and before cleaning, checking, or
servicing the equipment.

1. Close the master air valve (A) to shut off the air
to the pump.

2. Open outbound fluid valve to relieve fluid
pressure from the pump.

3. If fluid is still in the outbound fluid lines, isolate
this fluid as follows:

a. ForForFor simplesimplesimple transfertransfertransfer applications,applications,applications, open either
the fluid shutoff valve (J) or the fluid drain
valve (K).

b. ForForFor circulatingcirculatingcirculating applications,applications,applications, ensure that the
fluid shutoff valve (J) is closed and open the
fluid drain valve (K).

AirAirAir ValveValveValve RepairRepairRepair
ToolsToolsTools Required:Required:Required:

• Torque wrench
• Torx (T20) screwdriver or 7 mm (9/32 in.) socket
wrench

• Needle-nose pliers
• O-ring pick
• Lithium base grease
Air valve repair kit 819.0664 is available. Use all
parts in the kit for best results.

DisassembleDisassembleDisassemble AirAirAir ValveValveValve

1. Follow the Pressure Relief Procedure, page 9 .
2. With a Torx (T20) screwdriver or 7 mm (9/32 in.)

socket wrench, remove the six screws (107), air
valve cover (109), and gasket (118).

3. Move the valve carriage (105) to the center
position and pull it out of the cavity. Using a
needle-nose pliers, pull the pilot block (116)
straight up and out of the cavity.

4. Pull the two actuator pistons (114). Remove the
u-cups (106) from the pistons. Pull the pilot pins
(112). Remove the o-rings (108) from the pilot
pins.

812.0064 9



Repair

5. Inspect the valve plate (110) in place. If
damaged, use a Torx (T20) screwdriver or 7 mm
(9/32) in.) socket wrench to remove the three
screws (107). Remove the valve plate (110).

6. Inspect the bearings (113, 115) in place. See
Parts, page 22. The bearings are tapered and,
if damaged, must be removed from the outside.
This requires disassembly of the fluid section.
See Center Section Repair, page 19.

7. Clean all parts and inspect for wear or damage.
Replace as needed.
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Repair

ReassembleReassembleReassemble AirAirAir ValveValveValve

NOTE:NOTE:NOTE: If repairs involve removing
fluid covers, perform the steps in
Reassemble the Overmolded Diaphragms, page 17,
prior to reassembly of the air valve. The air valve
configuration will be modified to aid fluid cover
installation.

1. If the center section was disassembled to
replace the bearings (113, 115), complete
the Center Section Repair, page 19, before
continuing with the air valve reassembly.

2. Install the valve plate (110) in the cavity, seal
down. Install the three screws (107), using a
Torx (T20) screwdriver or 7 mm (9/32 in.) socket
wrench. Tighten until the screws bottom out on
the housing.

3. Install an o-ring (108) on each pilot pin (112).
Grease the pins and o-rings. Insert the pins into
the bearings, narrownarrownarrow end first.

4. Install u-cups (106) on each actuator piston
(114), so the lips of the packings face the narrownarrownarrow
end of the pistons.

5. Lubricate the u-cups (106) and actuator pistons
(114). Insert the actuator pistons in the bearings
(115), widewidewide end first. Leave the narrow end of
the pistons exposed.

6. Grease the lower face of the pilot block (116) and
install so its tabs snap into the grooves on the
ends of the pilot pins (112).

7. Grease the lower face of the valve carriage (105).
8. Install the valve carriage (105) so its tabs slip into

the grooves on the narrow end of the actuator
pistons (114).

9. Align the valve gasket (118) and cover (109)
with the six holes in the center housing (101).
Secure with six screws (107), using a Torx (T20)
screwdriver or 7 mm (9/32 in.) socket wrench.
Torque to 5.7-6.8 N•m (50-60 in-lb).
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CheckCheckCheck ValveValveValve RepairRepairRepair

NOTE:NOTE:NOTE: Kits are available for new check valve
flappers, or check valve balls in a range of materials.
Gasket kits also are available.

DisassembleDisassembleDisassemble BallBallBall CheckCheckCheck ValvesValvesValves

1. Follow the Pressure Relief Procedure, page 9 .
Disconnect all fluid and air lines.

2. To drain the pump, pull the frame quick-release
pins (207) and rotate the pump.

NOTE:NOTE:NOTE: After draining, rotate the pump to
positions which will aid disassembly.

3. Remove the clamps (23) on the outlet manifold
(17) and remove the manifold.

NOTE:NOTE:NOTE: Use care while removing manifolds to
avoid damage to check valve components.

4. Remove remaining clamps (23), manifolds (17),
gaskets (18), and check valves (19).

5. Clean and inspect gaskets, balls, ball stops, and
seating surfaces for any damage and replace as
necessary.

6. To continue with diaphragm disassembly, see
Disassemble the Standard Diaphragms, page 14.
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DisassembleDisassembleDisassemble FlapperFlapperFlapper CheckCheckCheck ValvesValvesValves

1. Follow the Pressure Relief Procedure, page 9 .
Disconnect all fluid and air lines.

2. To drain the pump, pull the frame quick-release
pins (207) and rotate the pump.

NOTE:NOTE:NOTE: After draining, rotate the pump to
positions which will aid disassembly.

3. Remove the clamps (23) on the outlet manifold
(17) and remove the manifold.

NOTE:NOTE:NOTE: Use care while removing manifolds to
avoid damage to check valve components.

4. Remove remaining clamps (23), manifolds (16
and 17), gaskets (18), and check valves (8).

5. Clean and inspect gaskets, flappers, and
seating surfaces for any damage and replace as
necessary.

6. To continue with diaphragm disassembly, see
Disassemble the Standard Diaphragms, page 14.

ReassembleReassembleReassemble thethethe CheckCheckCheck ValvesValvesValves

NOTE:NOTE:NOTE: Lubricate clamps, clamping surfaces, and
gaskets with waterproof, sanitary lubricant.

1. Reassemble check assembly in reverse order.
2. Attach the manifolds to the fluid covers. Tighten

clamps hand tight.
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StandardStandardStandard DiaphragmDiaphragmDiaphragm RepairRepairRepair

ToolsToolsTools Required:Required:Required:
• Torque wrench
• 5/8 in. wrench
• 19 mm open end wrench
• O-ring pick
• Lithium base grease
NOTE:NOTE:NOTE: Center section gasket is dependent on
diaphragm material. If changing diaphragm material,
it may be necessary to also replace the center section
air cover gaskets. See Parts, page 22, for affected
air cover gaskets.

DisassembleDisassembleDisassemble thethethe StandardStandardStandard DiaphragmsDiaphragmsDiaphragms

NOTE:NOTE:NOTE: Diaphragm kits are available in a range of
materials and styles. See Parts section.
1. Follow the Pressure Relief Procedure, page 9 .
2. Remove the manifolds and disassemble

the check valves as explained in
Check Valve Repair, page 12.

3. Remove the clamps (21) from the fluid covers
(15), then pull the fluid covers off of the pump.

4. With both fluid covers removed, using two 5/8 in.
wrenches, hold the wrench flats on the plates (Y)
of each diaphragm assembly and loosen. One
diaphragm assembly will come free and the other
will remain attached to the shaft.

5. Disassemble the free diaphragm assembly.
6. Remove plate (12) with bolt (14) installed,

diaphragm (10), backer (11) if present, and plate
(9).

7. Pull the other diaphragm assembly and the
diaphragm shaft (24) out of the center housing
(101). Hold the shaft flats with a 19 mm open end
wrench, and remove the diaphragm assembly
from the shaft. Disassemble the remaining
diaphragm assembly.

8. Inspect the diaphragm shaft (24) for wear or
scratches. If it is damaged, inspect the bearings
(111) in place. If the bearings are damaged, refer
to Center Section Repair, page 19.

9. Clean all parts and inspect for wear or damage.
Replace parts as needed.
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ReassembleReassembleReassemble thethethe StandardStandardStandard DiaphragmsDiaphragmsDiaphragms

NOTICENOTICENOTICE
After reassembly, allow the thread locker to cure
for 12 hours, or per manufacturer’s instructions,
prior to operating the pump. Damage to the pump
will occur if the diaphragm shaft bolt loosens.

TIP:TIP:TIP: If you are also repairing or servicing the center
section, follow Center Section Repair, page 19,
before replacing diaphragms.

1. Lubricate and install the shaft u-cups (106) so
the lips face outoutout of the housing (101).

2. Assemble diaphragm (10), backer (11) if present,
and plate (9) onto plate (12) with screw (14).
Rounded side of plate (9) should face diaphragm.
Make sure the side marked AIR SIDE faces the
center housing.

NOTE:NOTE:NOTE: Thread locker must be applied to screw
(14) as shown for all diaphragm assemblies.

1
Apply a high-strength thread locker to
attach the screw to the diaphragm plate,
if needed.

2
Apply a medium-strength thread locker
to the shaft side of the screw.

3. Screw assembled diaphragm assembly into shaft
(24) and hand tighten.

4. Grease the length of the diaphragm shaft (24),
and slide it through the housing (101).

5. Assemble the other diaphragm assembly to the
shaft as explained in step 2.

6. Using a 5/8 in. wrench, hold the wrench flats of
one diaphragm assembly and torque the other
diaphragm to 81-94 N•m (60-70 ft-lb).

NOTE:NOTE:NOTE: Apply waterproof, sanitary lubricant to the
clamp (21) and clamping surface of the cover
(15) to ease assembly.

7. Align the fluid covers (15) and the center housing.
Secure the covers with the clamps (21) and hand
tighten.

NOTE:NOTE:NOTE: Use a food grade anti-seize lubricant on
the clamp threads to aid assembly.

8. Reassemble the ball check valves and manifolds
as explained in Check Valve Repair, page 12
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OvermoldedOvermoldedOvermolded DiaphragmDiaphragmDiaphragm RepairRepairRepair

ToolsToolsTools Required:Required:Required:
• Torque wrench
• 19 mm open end wrench
• O-ring pick
• Lithium base grease

DisassembleDisassembleDisassemble thethethe OvermoldedOvermoldedOvermolded DiaphragmsDiaphragmsDiaphragms

NOTE:NOTE:NOTE: Diaphragm kits are available in a range of
materials and styles. See Parts section.

1. Follow the Pressure Relief Procedure, page 9 .
2. Remove the manifolds and disassemble

the check valves as explained in
Check Valve Repair, page 12.

3. Remove the clamps (21) from the fluid covers
(15), then pull the fluid covers off of the pump.

4. Once the fluid covers are removed, the
diaphragm on the side of the pump which was
last pressurized with air will be separated from
the center section/air cover. This allows you to
grip the diaphragms.

5. To loosen, grip both diaphragms securely around
the outer edge and rotate counterclockwise. One
diaphragm assembly will come free and the other
will remain attached to the shaft. Remove the
freed diaphragm (10) with screw (14) and air side
plate (9).

6. Pull the opposite diaphragm assembly and shaft
(24) out of the center housing (101). Hold the
shaft flats with a 19 mm open end wrench and
remove the diaphragm and air side plate from
the shaft.

7. Inspect the diaphragm shaft (24) for wear or
scratches. If it is damaged, inspect the bearings
(111) in place. If the bearings are damaged, refer
to Center Section Repair, page 19.

8. Clean all parts and inspect for wear or damage.
Replace parts as needed.
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ReassembleReassembleReassemble thethethe OvermoldedOvermoldedOvermolded DiaphragmsDiaphragmsDiaphragms

NOTICENOTICENOTICE
After reassembly, allow the thread locker to cure
for 12 hours, or per manufacturer’s instructions,
prior to operating the pump. Damage to the pump
will occur if the diaphragm shaft bolt loosens.

TIP:TIP:TIP: If you are also repairing or servicing the center
section, follow Center Section Repair, page 19,
before replacing diaphragms.

1. Lubricate and install the shaft u-cups (106) so
the lips face outoutout of the housing (101).

2. Assemble plate (9) onto diaphragm (10) with
screw (14). Rounded side of plate (9) should
face diaphragm. Make sure the side marked AIR
SIDE faces the center housing.

NOTE:NOTE:NOTE: Thread locker must be applied to screw
(14) for all diaphragm assemblies.

1
Apply a high-strength thread locker to
attach the screw to the diaphragm.

2
Apply a medium-strength thread locker
to the shaft side of the screw.

3. Screw assembled diaphragm assembly into shaft
(24) and hand tighten.

4. Grease the length of the diaphragm shaft (24),
and slide it through the housing (101).

5. Assemble the other diaphragm assembly to the
shaft as explained in step 2.

6. Grip both diaphragms securely around their outer
edge and rotate clockwise until bottomed on the
shaft.

NOTE:NOTE:NOTE: Apply waterproof, sanitary lubricant to the
clamp (21) and clamping surface of the cover
(15) to ease assembly.

NOTE:NOTE:NOTE: Use a food grade anti-seize lubricant on
the clamp threads to aid assembly.

7. Align the fluid covers (15) and the center housing.
Secure the covers with the clamps (21) and hand
tighten. If, after installing the first fluid cover, the
opposing diaphragm protrudes away from the
center housing, leaving a gap between the center
housing and the second fluid cover, do not try
to force the diaphragm into position. Instead,
complete the following procedures in steps 7a–7i
to attach the second fluid cover.

a. Remove the air valve cover (B), the gasket
(C), and the pilot cup (D). See the image in
step i.

b. Within the drive, shift the main air valve
carriage (E) away from the installed fluid
cover. This will expose the air passage that
feeds the assembled side.

c. Reinstall the gasket (C) and the air valve
cover (B). Torque all bolts according to
instructions in your pump manual.

d. Supply the pump with 0.7–1.4 bar (0.07–0.14
MPa, 10–20 psi) air pressure, just enough
to move the diaphragm. The diaphragm
will shift so the second fluid cover will seat
properly. Keep the air pressure on while air
flows out of the exhaust.

NOTE:NOTE:NOTE: Too much air pressure may cause the
diaphragm to deform and seat incorrectly.

e. Install the remaining fluid cover.
f. Follow the

Pressure Relief Procedure, page 9 .
Disconnect the air supply from the pump.

g. Remove the air valve cover (B) and the
gasket (C).

h. Lubricate and reinstall the pilot cup (D).
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i. Reinstall the gasket (C) and the air valve
cover (B). Torque all bolts according to
instructions in your pump manual.

8. Reassemble the ball check valves and manifolds
as explained in Check Valve Repair, page 12.
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CenterCenterCenter SectionSectionSection RepairRepairRepair

ToolsToolsTools Required:Required:Required:
• Torque wrench
• 10 mm socket wrench
• 9/16 in. socket wrench
• Bearing puller
• O-ring pick
• Press, or block and mallet

DisassembleDisassembleDisassemble thethethe CenterCenterCenter SectionSectionSection

NOTE:NOTE:NOTE: Do not remove undamaged bearings.

1. Follow the Pressure Relief Procedure, page 9 .
Disconnect all fluid and air lines.

2. Remove the manifolds and
check valve parts as directed in
Disassemble Ball Check Valves, page 12.

3. Remove the fluid covers and diaphragms
as directed in Disassemble the Standard
Diaphragms, page 14 or Disassemble the
Overmolded Diaphragms, page 16.

NOTE:NOTE:NOTE: If you are removing only the diaphragm
shaft bearing (111), skip step 4.

4. Disassemble the air valve as explained in
Air Valve Repair, page 9 .

5. Use a 9/16 in. socket wrench to remove the
screws (3) and nuts (105) holding the air covers
to the frame.

6. Use a 10 mm socket wrench to remove the
screws (104) holding the air covers (103) to the
center housing (101).

7. Remove the air cover gaskets (102). Always
replace the gaskets with new ones.

NOTE:NOTE:NOTE: If removing the diaphragm shaft bearings
(111), use an o-ring pick to remove the u-cups
(106) first.

8. Use a bearing puller to remove the diaphragm
shaft bearings (111), air valve bearings (115)
or pilot pin bearings (113). Do not remove
undamaged bearings.

9. Inspect the u-cups. Replace as needed.
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ReassembleReassembleReassemble thethethe CenterCenterCenter SectionSectionSection

1. Install the shaft u-cups (106) so the lips face outoutout
of the housing.

2. Insert new bearings (111, 113, and 115) into the
center housing (101), taperedtaperedtapered endendend firstfirstfirst. Using
a press or a block and rubber mallet, press-fit
the bearing so it is flush with the surface of the
center housing.

3. Reassemble the air valve as explained in
Reassemble Air Valve, page 11

4. Align the new air cover gasket (102) so the pilot
pin (112) protruding from the center housing
(101) fits through the proper hole in the gasket.

5. Align the air cover (103) so the pilot pin (112) fits
in the middle hole (M) of the three small holes
near the center of the cover.

6. Apply a medium-strength thread locker to the
threads of the screws (106). Install the screws
(106), hand tight. Using a 10 mm socket wrench,
torque the screws oppositely and evenly to
15-17 N•m (130-150 in-lb). Install the diaphragm
assemblies and fluid covers as explained in
Diaphragms, page 26.

7. See Reassemble the Check Valves, page 13.
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LeakLeakLeak DetectorsDetectorsDetectors

Leak detectors are sensors that are mounted in the
air covers of the pump to monitor for fluid leakage
caused by a diaphragm rupture. Leak detectors
are provided with 3-A pumps and can be ordered
separately for other pumps. For leak sensor electrical
and configuration information, refer to the leak
detection system manual (812.0254).

Available leak detection kits:

KitKitKit DescriptionDescriptionDescription

812.0003 Kit, Standard, non-ATEX, 2 sensors, 2
bushings; provided with 3-A pumps

812.0004 Kit, ATEX, 2 sensors, 2 bushings, 2
o-rings

812.0005 Kit, Leak detection control box;
not approved for use in an ATEX
environment

812.0006 Kit, Leak detection control box
mounting bracket and mounting
hardware

LeakLeakLeak DetectorDetectorDetector TestingTestingTesting

1. Obtain a small container of the material being
pumped.

2. Perform the Pressure Relief Procedure, page 9 .
3. Unscrew and remove both leak detector bushings

(with installed leak detectors) from the air side
diaphragm covers.

4. For each leak detector, dip the bushing, with
the leak detector still installed, into the material
container in an orientation that mimics how it
would be oriented in the air side diaphragm
cover. Observe whether the leak detector senses
the presence of the material.

5. If the leak detector successfully detected the
material, clean the bushing and leak detector
and re-install the leak detector and bushing
as described in step 6. Ensure that both leak
detectors successfully detected the material
before installing.

NOTE:NOTE:NOTE: If the leak detector fails to sense the
material, troubleshoot the leak detector to see if
the leak sensor has failed or the leak detector is
unable to detect the material.

6. To install the leak detector to the pump:

a. If the leak detector needs to be installed in
the bushing, simply screw the leak detector
in just past finger tight.

NOTE:NOTE:NOTE: If using the ATEX leak detector,
install the o-ring onto the leak detector before
installation into the bushing.

b. If the bushing is not installed in the air side
diaphragm cover, screw the bushing into the
air side diaphragm cover.

c. If the leak detector was disconnected from
the monitoring device, re-attach the leak
detector wires to the monitoring device.

7. Repeat steps 3–6 for the other leak detector.

LeakLeakLeak DetectorDetectorDetector RemovalRemovalRemoval

1. Follow the Pressure Relief Procedure, page 9 .
2. Note the connection locations of the leak

detector wires within the monitoring device, then
disconnect the leak detector wires.

3. Remove the leak detector from the bushing in the
air side diaphragm cover.

4. If desired, repeat to remove the other leak
detector from the other air side diaphragm cover.

LeakLeakLeak DetectorDetectorDetector InstallationInstallationInstallation

1. If the leak detector needs to be installed in the
bushing, simply screw the leak detector in just
past finger tight.

NOTE:NOTE:NOTE: If using the ATEX leak detector, install the
o-ring onto the leak detector before installation
into the bushing.

2. If the bushing is not installed in the air side
diaphragm cover, screw the bushing into the air
side diaphragm cover.

3. Wire the leak detector to the monitoring device.
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PartsPartsParts

Ball Check pump shown
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Flapper Check pump shown
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Parts

Parts/KitsParts/KitsParts/Kits QuickQuickQuick ReferenceReferenceReference

Use this table as a quick reference for parts/kits. Go to the pages indicated in the table for a full description of
kit contents.

Ref.Ref.Ref. Part/KitPart/KitPart/Kit DescriptionDescriptionDescription Qty.Qty.Qty.
1 — — — MODULE, motor; See

pages 25.
1

2 819.0582 FRAME; includes Ref. 3 1
3 — — — BOLT, frame attachment 4
8 812.0111 FLAPPER, pkg of 4 1

PLATE, air side 2
819.0258 BN, EO, VT, TS, SP,

diaphragms

9

819.0535 TO diaphragms
10 — — — DIAPHRAGM, kit; See page

26.
1 kit

11 — — — DIAPHRAGM, backup,
included with Ref. 10 where
needed

2

12 819.0553 PLATE, fluid side, BN, VT,
TS, SP only

2

14 812.0133 SCREW, diaphragm 2
15 COVER, fluid 2

812.0015 X, ball
812.0024 Y, ball
812.0016 X, flapper

16 MANIFOLD, inlet; T4 1
812.0035 X, ball
812.0101 Y, ball
812.0036 X, flapper

MANIFOLD, inlet; D4
812.0172 X, ball
812.0174 X, flapper

17 MANIFOLD, outlet; T4 1
812.0028 X, ball
812.0102 Y, ball
812.0029 X, flapper

MANIFOLD, outlet; D4
812.0173 X, ball
812.0175 X, flapper

Ref.Ref.Ref. Part/KitPart/KitPart/Kit DescriptionDescriptionDescription Qty.Qty.Qty.
GASKET, pkg of 4

812.0008 EPDM (SE seats)
812.0151 VT (SV seats)
812.0158 EP-TF (ST seats)

18

812.0244 BN (SB seats)

1

BALLS, check valve, pkg of
4

1

812.0252 BN
812.0253 EP
859.0335 TF
819.0433 SP
859.0337 VT

19

819.0546 NW
20 812.0120 STOP, ball 4
21 819.0525 CLAMP, fluid cover 2
22 — — — HANDLE, tee Included with

Ref. 21
2

23 819.0505 CLAMP, sanitary 4
24 819.4337 SHAFT, diaphragm 1
25 819.0419 PLUG, pkg of 2 1
26 819.0519 MUFFLER 1
43† 812.0136 LABEL, kit; includes Ref. 44

& 45
1

44 — — — TAG 1
45 — — — TIE 1
— —— Not sold separately.
† Replacement safety labels, tags, and cards are
available at no cost.
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CenterCenterCenter SectionSectionSection
Sample Configuration Number:
Pump
Model

Pump
Size

Wetted
Parts

Air
Section

Seats Balls Diaphragms Connections Options Certifications

VA-2H 40 X SSS ST TF TS D4 SB 21

RefRefRef PartPartPart DescriptionDescriptionDescription QtyQtyQty
101 HOUSING, center,

assembly
1

819.0247 S
819.0552 E

102 GASKET, air cover kit; pkg
of 2

1

819.0444 use with TS diaphragms
812.0135 use with all diaphragms

except TS diaphragms
103 COVER, air; includes Ref.

25
2

819.0668 S
819.0521 E

104 819.4297 SCREW 12
105† — — — CARRIAGE assembly 1
106† — — — U-CUP 4
107 819.0439 SCREW, pkg of 9 10

RefRefRef PartPartPart DescriptionDescriptionDescription QtyQtyQty
108† — — — O-RING 2

COVER
819.0259 S

109

819.0557 E

1

110† — — — PLATE, valve 1
111 819.0452 BEARING, shaft, pkg of 2 1
112 819.4288 PIN, push 2
113 819.4287 BEARING, pin 2
114 819.0451 PISTON, pkg of 2 1
115 819.0452 BEARING, piston, pkg of 2 1
116† — — — BLOCK, pilot 1
118† — — — GASKET, cover 1
— —— Not sold separately.
† Included in Air Valve Repair Kit 819.0664
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DiaphragmsDiaphragmsDiaphragms

Sample Configuration Number:
Pump
Model

Pump
Size

Wetted
Parts

Air
Section

Seats Balls Diaphragms Connections Options Certifications

VA-2H 40 X S ST TF TSTSTS D4 SB 21

BoltBoltBolt---ThroughThroughThrough DiaphragmDiaphragmDiaphragm KitsKitsKits

MaterialMaterialMaterial KitKitKit Qty.Qty.Qty.

BNBNBN 812.0259 1

SPSPSP 819.0574 1

TSTSTS 812.0126 1

VTVTVT 812.0127 1

Kits include:

• 2 diaphragms (10)

• 2 diaphragm backers (11), if
applicable

• 1 packet anaerobic adhesive

• 2 o-rings

Kits include:

• 2 diaphragms (10)
• 2 diaphragm backers (11), if applicable
• 1 packet anaerobic adhesive

OvermoldedOvermoldedOvermolded DiaphragmDiaphragmDiaphragm KitsKitsKits

MaterialMaterialMaterial KitKitKit Qty.Qty.Qty.

EOEOEO 819.0573 1

TOTOTO 819.0571 1

Kits include:

• 2 overmolded diaphragms (10) with
set screw (14)
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FluidFluidFluid SectionSectionSection RepairRepairRepair KitsKitsKits

KitKitKit DescriptionDescriptionDescription Qty.Qty.Qty.

812.0185 VA-2H40X --,FL,EO,EO 1

812.0186 VA-2H40X --,FL,VT,VT 1

812.0187 VA-2H40X --,FL,TO,TF 1

812.0188 VA-2H40X --,FL,TS,TF 1

812.0190 VA-2H40X --,FL,SP,EP 1

812.0191 VA-2H40X/Y --,BN.BN,BN 1

812.0192 VA-2H40X/Y --,NW,EO,EP 1

812.0193 VA-2H40X/Y --,NW.VT,VT 1

812.0194 VA-2H40X/Y --,NW,SP,EP 1

812.0195 VA-2H40X/Y --,EP,EO,EP 1

812.0196 VA-2H40X/Y --,EP,SP,EP 1

812.0197 VA-2H40X/Y --,VT,VT,VT 1

FluidFluidFluid SectionSectionSection RepairRepairRepair KitsKitsKits

KitKitKit DescriptionDescriptionDescription Qty.Qty.Qty.

812.0198 VA-2H40X/Y --,TF,EO,EP 1

812.0199 VA-2H40X/Y --,TF,TO,TF 1

812.0200 VA-2H40X/Y --,TF,TS,TF 1

812.0201 VA-2H40X/Y --,TF,SP,EP 1

812.0203 VA-2H40X/Y --,SP,SP,SP 1

Kits include:

• 4 balls or flapper valves

• 2 diaphragms (10)

• 2 diaphragm backers (11), if applicable

• 4 gaskets

• 1 packet anaerobic adhesive

• 2 o-rngs

812.0064 27



Parts

FramesFramesFrames

819.0582 shown; includes items 2 & 3

Ref.Ref.Ref. DescriptionDescriptionDescription Qty.Qty.Qty.
203† SCREW, 3/8–16 unc 2
204† WASHER, flat 2
205† BUSHING 2
206† NUT, acorn 2
207* PIN, quick release 2
208* RETAINER 2
† Included in hinge repair kit 819.0583.
* Included in quick release pin kit 819.0584.
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TechnicalTechnicalTechnical DataDataData
VerderVerderVerder HIHIHI---CLEANCLEANCLEAN DiaphragmDiaphragmDiaphragm Pump,Pump,Pump, ModelModelModel VAVAVA---2H402H402H40

USUSUS MetricMetricMetric
Maximum fluid working pressure 120 psi 0.8 MPa, 8 bar
Air pressure operating range 20 to 120 psi 0.14 to 0.8 MPa, 1.4 to 8 bar
Air inlet size 1/2 in. npt(f)
Maximum suction lift (reduced if balls or flappers don’t
seat well due to damaged checks or seats, lightweight
balls, or extreme speed of cycling)

Wet: 30 ft
Dry: 10 ft

Wet: 9.1 m
Dry: 3.0 m

Maximum size pumpable solids
ball 0.5 in. 12.7 mm

flapper 1.2 in. 30.5 mm
Fluid displacement per cycle

ball 0.65 gallons 2.46 liters
flapper 0.31 gallons 1.17 liters

Maximum free-flow delivery
ball 105 gpm 397.5 lpm

flapper 80 gpm 302.8 lpm
Maximum pump speed

ball 165 cpm
flapper 260 cpm

WeightWeightWeight
ball 89 lb 40.4 kg

flapper 83 lb 37.6
FluidFluidFluid InletInletInlet andandand OutletOutletOutlet SizeSizeSize
Stainless Steel 1.5 in sanitary flange or 40 mm DIN 11851

male thread
NoiseNoiseNoise DataDataData
Sound Power (measured per ISO-9614–1)

at 6.9 bar (100 psi) fluid pressure, full flow 103 dBa
Sound Pressure

at 4.8 bar (70 psi) fluid pressure and 50 cpm 85 dBa
at 6.9 bar (100 psi) fluid pressure, full flow 90 dBa

WettedWettedWetted PartsPartsParts
Wetted parts include material(s) clinen for seat, ball, and diaphragm options, stainless steel
NonNonNon---wettedwettedwetted partspartsparts
Non-wetted external parts include 300–series SST, Nickel plated aluminum, 17-4 PH SST, Santoprene,
LDPE, VHB acrylic
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FluidFluidFluid TemperatureTemperatureTemperature RangeRangeRange
NOTICENOTICENOTICE

Temperature limits are based on mechanical stress only. Certain chemicals will further limit the fluid
temperature range. Stay within the temperature range of the most-restricted wetted component. Operating
at a fluid temperature that is too high or too low for the components of your pump may cause equipment
damage.

StainlessStainlessStainless SteelSteelSteel PumpPumpPumpFluidFluidFluid TemperatureTemperatureTemperature
RangeRangeRange

Diaphragm/Ball/SeatDiaphragm/Ball/SeatDiaphragm/Ball/Seat MaterialMaterialMaterial FahrenheitFahrenheitFahrenheit CelsiusCelsiusCelsius

FKM Fluoroelastomer (VT) -40° to 275°F -40° to 135°C

Polychloroprene check balls (NW) 0° to 180°F -18° to 82°C

EPDM overmolded diaphragm (EO) -40° to 275°F -40° to 135°C

PTFE overmolded diaphragm (TO) 40° to 180°F 4° to 82°C

PTFE check balls 40° to 220°F 4° to 104°C

2-piece PTFE/Santoprene diaphragms
(TS)

40° to 180°F 4° to 82°C

Santoprene (SP) -40° to 180°F -40° to 82°C

Buna-N(BN) 10° to 180°F -12° to 82°C

The maximum temperature listed is based on the ATEX standard for T4 temperature
classification.
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Customer Services/Guarantee

CustomerCustomerCustomer Services/GuaranteeServices/GuaranteeServices/Guarantee

CUSTOMERCUSTOMERCUSTOMER SERVICESSERVICESSERVICES

If you require spare parts, please contact your local distributor, providing the following details:

• Pump Model
• Type
• Serial Number, and
• Date of First Order.

GUARANTEEGUARANTEEGUARANTEE

All VERDER pumps are warranted to the original user against defects in workmanship or materials under
normal use (rental use excluded) for two years after purchase date. This warranty does not cover failure of parts
or components due to normal wear, damage or failure which in the judgement of VERDER arises from misuse.

Parts determined by VERDER to be defective in material or workmanship will be repaired or replaced.

LIMITATIONLIMITATIONLIMITATION OFOFOF LIABILITYLIABILITYLIABILITY

To the extent allowable under applicable law, VERDER’s liability for consequential damages is expressly
disclaimed. VERDER’s liability in all events is limited and shall not exceed the purchase price.

WARRANTYWARRANTYWARRANTY DISCLAIMERDISCLAIMERDISCLAIMER

VERDER has made an effort to illustrate and describe the products in the enclosed brochure accurately;
however, such illustrations and descriptions are for the sole purpose of identification and do not express or
imply a warranty that the products are merchantable, or fit for a particular purpose, or that the products will
necessarily conform to the illustration or descriptions.

PRODUCTPRODUCTPRODUCT SUITABILITYSUITABILITYSUITABILITY

Many regions, states and localities have codes and regulations governing the sale, construction, installation
and/or use of products for certain purposes, which may vary from tline in neighboring areas. While VERDER
attempts to assure that its products comply with such codes, it cannot guarantee compliance, and cannot
be responsible for how the product is installed or used. Before purchasing and using a product, please
review the product application as well as the national and local codes and regulations, and be sure that
product, installation, and use complies with them.

Original instructions. This manual contains English.

Revision A, September 2020
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AustriaAustriaAustria
Verder Austria
Eitnergasse 21/Top 8
A-1230 Wien
AUSTRIA
Tel: +43 1 86 51 074 0
Fax: +43 1 86 51 076
e-mail: office@verder.at

BelgiumBelgiumBelgium
Verder nv
Kontichsesteenweg 17
B–2630 Aartselaar
BELGIUM
Tel: +32 3 877 11 12
Fax: +32 3 877 05 75
e-mail: info@verder.be

ChinaChinaChina
Verder Shanghai Instruments and Equipment Co., Ltd
Building 8 Fuhai Business Park No. 299
Bisheng Road, Zhangjiang Hiteck Park
Shanghai 201204
CHINA
Tel: +86 21 33932950
Fax: +86 21 33932955
e-mail: info@verder.cn

BulgariaBulgariaBulgaria
Verder Bulgaria Ltd
Vitosh department,
Manastriski Livadi Zapad
district,
110 Bulgaria Blvd., 2-nd
Floor, apt. 15-16,
1618 - Sofia
BULGARIA
Tel: 0878407370
Fax: 02 9584085
email: office@verder.bg

CzechCzechCzech RepublicRepublicRepublic
Verder s.r.o.
Vodnanská 651/6 (vchod
Chlumecka 15)
198 00 Praha 9-Kyje
CZECH REPUBLIC
Tel: +420 261 225 386-7
Web: http://www.verder.cz
e-mail: info@verder.cz

FranceFranceFrance
Verder France
8 Allée Rosa Luxembourg
Immeulde Arizona
95610 Eragny sur Oise
FRANCE
Tel: +33 173 43 98 41
Fax: +33 134 64 44 50
e-mail: info@verder.fr

GermanyGermanyGermany
Verder Deutschland GmbH
Retsch-Allee 1-5
42781 Haan
GERMANY
Tel: 02104/2333-200
Fax: 02104/2333-299
e-mail: info@verder.de

HungaryHungaryHungary
Verder Hongary Kft
Budafoke ut 187 - 189
HU-1117 Budapest
HUNGARY
Tel: 0036 1 3651140
Fax: 0036 1 3725232
e-mail: info@verder.hu

IndiaIndiaIndia
Verder India Pumps Pvt
Ltd.
Plot No-3B, D-1 Block,
MIDC Chinchwad,
Pune - 411019
INDIA
e-mail:
Sales@verder.co.in
www.verder.co.in

ItalyItalyItaly
Verder Italia
Via Maestri Del lavoro, 5
02100 Vazia, Rieti
ITALY
Tel: +39 07 46 229064
e-mail: info@verder.it

KoreaKoreaKorea
Verder Korea
15-26, Beodeul-ro 1362
Paltan-myun, Hwaseong-si
Gyeonggi-do, 18578
KOREA
Tel: +82 31 355 0316
e-mail: sales@verder.kr

TheTheThe NetherlandsNetherlandsNetherlands
Verder BV
Leningradweg 5
NL 9723 TP Groningen
THE NETHERLANDS
Tel: +31 50 549 59 00
Fax: +31 50 549 59 01
e-mail: info@verder.nl

PolandPolandPoland
Verder Polska
ul.Porcelanowa 23
PL–40 036 Katowice
POLAND
Tel: +48 32 78 15 032
Fax: +48 32 78 15 034
e-mail: verder@verder.pl

RomaniaRomaniaRomania
Verder România
Drumul Balta Doamnei
no 57-61
Sector 3
CP 72-117
032624 Bucuresti
ROMANIA
Tel: +40 21 335 45 92
Fax: +40 21 337 33 92
e-mail: office@verder.ro

SlovakSlovakSlovak RepublikRepublikRepublik
Verder Slovakia s.r.o.
Silacska 1
SK-831 02 Bratislava
SLOVAK REPUBLIK
Tel: +421 2 4463 07 88
Fax: +421 2 4445 65 78
e-mail: info@verder.sk

SouthSouthSouth AfricaAfricaAfrica
Verder SA
197 Flaming Rock Avenue
Northlands Business Park
Newmarket Street
ZA Northriding
SOUTH AFRICA
Tel: +27 11 704 7500
Fax: +27 11 704 7515
e-mail: info@verder.co.za

SwitzerlandSwitzerlandSwitzerland
Verder Deutschland GmbH
Sales Switzerland
Retsch-Allee 1–5
D-42781 Haan
GERMANY
Tel: +41 (0)61 331 33 13
Fax: +41 (0)61 331 63 22
e-mail: info@verder.ch

UnitedUnitedUnited KingdomKingdomKingdom
Verder UK Ltd.
Unit 3 California Drive
Castleford, WF10 5QH
UNITED KINGDOM
Tel: +44 (0) 1924 221 001
Fax: +44 (0) 1132 465 649
e-mail: info@verder.co.uk

UnitedUnitedUnited StatesStatesStates ofofof AmericaAmericaAmerica
Verder Inc.
312 Corporate Parkway
Suite 101
Macon, GA 31210
USA
Tel: +1 877 783 7337
Fax: +1 478 476 9867
e-mail: sales@verder-
us.com
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