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1    General information / safety

1.1  Important preliminary information
In addition to the safety and caution instructions in this operating instruction 
also observe all general occupational safety and health regulations!
The LEWA metering pumps and process pumps must only be used in proper 
technical condition and for the application intended, special attention must be 
paid to any safety risk observing the operating instruction! Specially problems 
impairing the safety must be corrected immediately.
Proper use includes observation of the operating instruction and maintaining of 
all inspection and maintenance requirements.
The metering pumps and process pumps are only intended for the conditions 
and fluid stated in the technical data sheet. Any deviating use or a use 
exceeding these conditions is considered to be improper use. The risk rests 
with the user exclusively.   

The operator must assure that all commissioning, service, preventive 
maintenance and installation work is carried out by authorized and qualified 
expert personnel only which has gained sufficient information by studying the 
operating instruction in detail.

In addition to the safety          and caution instructions           in this 
operating instruction also observe all general occupational safety and health 
regulations!
Please observe comments with the         sign for hazardous areas acc. to 
guideline 94/9 EC (ATEX).
The operator must assure that at least one copy of the operating instruction 
always is available near the pump!

- Has the pump drive element been filled with suitable lubricant?

- Have all parts supplied loose been installed (e.g. plungers of 
plunger pump heads)?

- Is the power supply of the drive resp. the control correct?

- Has the electric hook-up of the metering pump/process pump 
been carried out properly and meeting local requirements? 

- Are all connections hooked-up correctly (no tension and tight)?

- Is the discharge side protected by e.g. a safety valve?
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1.2    Application
This operating instruction applies to metering and process pumps manufactured by LEWA. The 
LEWA commission number and LEWA serial number is stated in the “Technical Data Sheet” and on 
the pump name plate.

1.3    Performance and applicabilities
• The metering pump/process pump was designed for the conditions listed in the 

"Technical Data Sheet". 
•  The metering pump / process pump is approved for use in hazardous areas only 

when the technical data sheet and the factory name plate displays a degree of 
explosion protection corresponding to the area.

•  LEWA cannot accept any responsibility if these conditions are changed. 
 Under certain conditions this could lead to major problems resulting even in the 

destruction of the metering pump / process pump.
 LEWA also cannot accept any responsibility if the fluid conveyed or important 

operating conditions were not specified or specified incompletely only.

Please consult LEWA if the metering pump / process pump is suited for the changed application 
conditions.

1.4    Safety
LEWA products meet the regulations for safety at work and prevention of accidents. 

•  Depending on the place of installation and the operating mode, as well as fluid and 
heating agent temperature the metering pumps/process pumps can reach a high 
surface temperature (>80 °C) (danger of burns). Should this be the case protective 
measures (e.g. protection against physical contact) must be taken.

• When used in hazardous areas the metering pumps / process pumps are designed 
for temperature classes T1 to T4. For an exact classification therefore take special 
notice of the temperature of the metering- and heating fluid. The temperatures stated 
in the technical data sheet must not be exceeded. Please consult LEWA in case of 
deviations. 

• If the fluid conveyed can form an explosive mixture together with the atmosphere, 
diaphragm pump heads with single diaphragm must not be used in hazardous areas!

 Exception: diaphragm pumps with a stroke volume < 1 cm3. 
 In case of diaphragm rupture the leaking fluid will be dangerous (e.g. hot/toxic/high 

pressure).
•  Endangering the operating personnel by the fluids used must be prevented by 

corresponding accident prevention measures of the user. This means all seals, 
screwed connections and venting screws must be checked for tightness periodically!

•  Venting screws must be opened very careful only! The leaking fluid is posing an acute 
danger (e.g. hot/toxic/high pressure/combustible).

 In hazardous areas, where the fluid conveyed can form an explosive mixture when in 
contact with the atmosphere, a safe drainage of the leaking fluid must be assured. 

• Assure safe draining of the leakage at the plunger seal of plunger pump heads.

• When plunger pump heads are used to convey combustible fluids the leakage at the 
plunger seal must be minimised (regular maintenance, flushing by a suitable fluid and 
safe drainage of the leakage).

•  Wetted parts must be thoroughly flushed and cleaned before disassembly!
• The hydraulic fluid and the diaphragm intermediate fluid were matched to the fluid 

conveyed based on the operating data available to us. Fluids causing an exothermal 
reaction when in contact with mineral oil must be protected by using a suitable 
diaphragm intermediate fluid. Please consult LEWA in case of doubt.

•  Assure that the cover of the holder (24) is always closed!
   The oscillating plunger rod is a possible source for accidents by squashing!

Metering pumps / process pumps with an electric drive are machines for use in industrial high 
tension plants. During operation this equipment has dangerous, live parts and possibly moving 
resp. rotating parts. Therefore they can cause high health hazards or material damage in case 
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of non-authorized removal of the required covers, in case of improper use, mis-operation and 
insufficient maintenance.
The persons in charge of plant safety therefore must assure that

•   only qualified personnel is ordered to work on the machines resp. instruments

•   the personnel, among other things, always have the operating instructions and 
all other documents of the product documentation readily available for all work 
concerned. 

• The persons must be placed under the obligation to strictly adhere to these 
documents. 

Qualified personnel are persons which, due to their education, experience and training as well as 
their knowledge of the relevant standards, regulations, rules for the preventation of accidents and 
operating conditions, have been authorized by the persons in charge of plant safety to carry out the 
corresponding work required and can recognize and prevent possible dangers when performing the 
work.

1.5    Supply connections
Metering pumps / process pumps with an electric drive and possibly an attached 
electric stroke actuator need an adequate connection. The power connected is stated in 
the “Technical Data Sheet”.

For pump heads / pipe lines with heating or cooling jackets or for drives, gears or pump drive elements 
with cooling the connection and supply of a suitable heating or cooling fluid must be provided.
For plunger pump heads a safe collection and draining of any leakages and the supply and draining of 
flushing fluid for the plunger seals must be provided.
Pneumatic stroke actuators must be supplied with operating and control air pressure.
When the pump head is equipped with a venting screw a hose connection compatible with the fluid 
must be installed to a collecting tank or the supply tank.

1.6    Emissions
The exact sound pressure level can be taken from the technical data sheet. Leakages can occur at the 
plunger seal of plunger pump heads.

Therefore make sure to observe all handling and safety instructions for the fluid 
conveyed ! (Safety data sheet)

2      Transportation and erection

2.1     Condition as supplied
If not specified otherwise by the purchaser, LEWA metering pumps / process pumps are preferably 
tested with water at the performance data stated in the technical data sheet.
Except for small pumps such as e.g. LEWA ecodos the drive elements are delivered without lubricant 
charge. The airfilter is supplied separately and the bore in the drive element is closed by a plug. 
Enclosed holders (refer to fig. 2) of hydraulically actuated diaphragm pump heads are filled with 
hydraulic fluid. The filling bore is closed by a plug, the airfilter is supplied separately.
Gears usually are supplied filled with lubricant (refer to operating instruction of the drive).
Corrodible components of the pump head (e.g. plungers) are stripped, protected and supplied loose. 
Installation of plunger acc. to operating instruction B 2.1100, section 4.5. Pump head connections are 
protected by plastic caps against damage and ingress of dirt.
If metering pumps / process pumps are shipped without motor please read and observe the enclosed 
operating instruction of the coupling.

2.2    Inspection of the packing at the destination
Please check packing for damages upon receipt. External damages must be reported to the 
corresponding forwarder immediately and a recording of damages must be requested. The packing 
must be in a condition which assures protection during the storage period following. The shipment 
must be opened if packing damage is noticed.
For drives and accessories please observe the instructions of the corresponding manufacturer.
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kg

Simplex pump vertical design,
all pump heads ,
Types EK, EL, EH, EAL, EEL, ELE,   
           GL, GH, EAC, EAK, EEC, 
           EEK, FC, FCE,
           LDB, LDC, LDD, LDE, 

Simplex pump horizontal design
all pump heads,
Types EK, EL, EH, GL, GH, EAL,
          EEL, ELE,
          LDB, LDC, LDD, LDE,

Multiplex pumps 2 - 6,
all pump heads,
Typ EK, EL, EH, GL, GH,
      EAL, EEL,
      LDB, LDC, LDD, LDE,

Multiplex pumps 2 - 6,
all pump heads,
Typ  FC, EAC, EEC, FCE,
      EAK, EEK, FKE,
       LDB, LDC, LDD, LDE,

Simplex pump horizontal design 
with diaphragm pump heads,
Types ES, GS, EG, GG,
           LDH

Simplex pump vertical design
all pump heads
Types ES, GS

All combinations of metering pumps (e.g. 
EH1/EK1) up to and including types EH, GH

Multiplex pumps 2 - 6,
with diaphragm pump heads
Types ES, GS,
           LDH, 

Multiplex 2 - 6,
in opposed plunger (boxer) design 
with diaphragm pump heads
Types ESB, GSB,
           LDHB, 

Simplex pump, opposed plunger 
(boxer) design, vertical with 
diaphragm pump heads
Types ESB, GSB

Multiplex pump 2 - 6,
in opposed plunger (boxer) design 
with diaphragm pump heads
Types ESB, GSB, EGB, GGB,
          LDHB,

Triplex pumps with 
diaphragm pump heads
Types G3H, G3S, G3F, G3G

The lifting gear must be attached to 
the corresponding lifting lugs only, 
install the lifting slings as shown in 
the pictures/ g.a. drawing.

Slacken the tension of the lifting 
gear only after the pump was safely 
installed on the foundation.

Refer to general 
arrangement drawing 
concerning the 
attachment of the 
lifting gear resp. slings
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2.3    Transportation, lifting devices
The figures and instructions concerning attachement to lifting equipment given on page 
5 must be observed.
Remove lifting gear only after the pump has been safely mounted to the foundation.
The pump could tip over otherwise.

3      Product information

3.1     General description
LEWA metering pumps/process pumps are 
reciprocating positive displacement pumps. The 
volume flow is produced by periodically repeating 
a preset stroke volume given by the plunger area 
and the stroke length. The volume flow can be 
changed by altering the stroke length and/or the 
stroke frequency or both.

3.2 Construction and method of 
operation

LEWA metering pumps/process pumps are 
made up of the sub-assemblies driver, pump 
drive element and pump head and possibly further 
attachments (see fig. 1).

3.2.1    Driver
The driver (usually an electric motor) supplies 
the power required to raise the fluid conveyed 
from suction to discharge pressure. 
For this make sure to read paragraph 1.4.

3.2.2    Pump drive
The pump drive converts the rotation of the 
driver into an oscillating (reciprocating) motion 
of the plunger as described in the operating 
instruction “Pump Drive Element”.

3.2.3    Pump heads (see fig. 2)
The pump heads, being the actual conveying 
element, can be designed as plunger or 
diaphragm pump head. 

3.3 Dimensions / weights / centres 
of gravity

Please refer to the attached general arrangement drawing for this information.

4     Requirements for the erection site

4.1    Permissible ambient conditions
The standard metering pumps/process pumps design is intended for installation in dry rooms with a 
non-aggressive atmosphere.
Other environmental conditions (e.g. installation outdoors, on drilling platforms, in dairies, etc.) are 
only permissible if they are stated in the “Technical Data Sheet” and if the pump was designed for such 
a particular purpose (e.g. with an appropriately protected drive or special corrosion protection).

4.2    Space requirements
The space requirement of the pump or package and the position of the foundation holes can be taken 
from the general arrangement drawing.

Fig. 2

Plunger pump head  Diaphragm pump head

 discharge line 
delivery valve

plunger

suction 
valve

suction line

cover

holder yoke type

cover

plunger

V
•

pump head

driver

pump drive

Fig. 1
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4.3    Foundation
Reciprocating displacement pumps have pulsating forces and moments which act on 
the foundation. 
For big pumps the foundation must be designed to take up these forces and moments.

The forces to be considered will be given by LEWA on request. 
The user is responsible for supplying a proper foundation.
The layout of the foundation should allow ready access to the oil drain plug, oil sightglass and to the 
bottom cover.

4.4     Erection (s. fig. 3)
The pump must be set up so that 
the centre line of the piston rod is 
horizontal and the centre line of the 
valves is vertical.

The following parts should be readily accessible 
(see fig. 3):
Handwheel for stroke adjustment and indicating 
scale (h), 
oil filling and draining plugs (o), 
oil level indication (s),
valves (v),
venting valve (e) (if fitted),
plunger packing (k) for plunger pump heads.
Please also note the assembly distances given in the general arrangement drawing.

4.5     Installation
4.5.1   Electrical (For this specially observe section 1.4)

The electric motor must be connected acc. to local regulations, with overload 
protection.
 
When connecting the motor the direction of rotation marked by an arrow at the drive 
element housing or the drive flange must be observed.
                      
The complete installation must be equipped with an "emergency off" switch by the user 
which is accessible easily and fast from the place of work.

The earthing connection of metering pumps / process pumps in hazardous        areas 
must be connected.

4.5.2   Hydraulical
The oscillating operation of LEWA metering pump / process pump must be taken into consideration 
when designing the pipeline. For this refer to information sheets D10-010 resp. D10-012!

Before mounting the pipelines the 
protective covers at the suction and 
discharge connection must be removed. 
The connections and pipelines must be 
thoroughly cleaned. The suction and 
discharge line must be attached to the 
pump head without tension or stress. 

The pipelines must be installed so that the valves (v) 
are easily accessible and allow simple replacement 
of the plunger packing (k) of the plunger heads or 
the diaphragm of diaphragm pump heads (refer to 
fig. 4). The assembly space required can be taken 
from the general arrangement drawing.

v
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v
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V

K

V

V

K

K

V

V

V

V

K

V

V

Fig. 3

Fig. 4
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4.5.3   Safeguarding against overpressure
Reciprocating positive displacement metering pumps/process pumps have a positive displacement 
characteristic. Therefore the pump and system must be equipped with a safety valve in the discharge 
line as a protection against possible overpressure (e.g. closed shut-off valve etc).
Diaphragm pump heads are equipped with an integral pressure limiting valve which protects the 
metering pumps/process pumps but not the system.

4.5.4    Dirt traps
Contamination of the fluid conveyed can lead to inaccurate metering results and to 
increased wear.

If contamination of the fluid conveyed cannot be prevented a dirt trap must be installed. The mesh 
size of the strainer sieve can be taken from table 1. We recommend to use dirt traps with a sufficient 
surface area with inserts which can be removed for cleaning. LEWA can offer suitable dirt traps.

Tabel 1

Valve DN max. mesh size (mm)
micro metering dirt trap

≤    5 0,04 0,1
   10 0,15
   15 0,2
   25 0,3
≥ 32 0,5

4.5.5    Pressure retaining valves
Pressure retaining valves are recommended if the differential pressure between suction and discharge 
valve is not sufficient. This prevents an uncontrolled flow through the pump head. Pressure retaining 
valves are not suitable for use as a shut-off device!

4.5.6    Metering of slurries
Trouble-free metering requires even mixing of the fluid conveved up to the metering pump. 
Sedimendation must be prevented. The suction and discharge side installation must be properly 
designed for this. We would be pleased to assist you when planning the installation. Depending on the 
properties of the slurry suitable slurry valves are installed in the pump.

5      Commissioning / operation / shut down

5.1    Operating equipment
See operating instruction.

5.2    Operating and ancillary means
5.2.1   Lubricant for metering pumps / process pumps drive elements

            Note danger of burns by hot lubricant when draining the pump drive element.

See operating instruction of drive elements and separate operating instruction B 1.001.

5.2.2   Others
Hydraulic fluids, heating-, cooling- and flushing fluids, supply lines of stroke actuators see “Technical 
Data Sheet”, product list and operating instruction “Pump Head/Stroke Actuator”. For hydraulic fluids 
(selection table) refer to separate operating instruction B 1.002.

5.3    Commissioning, start-up, venting
Before commissioning please check if the metering pump/process pump is installed and hooked-up as 
required.
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Provide guards for coupling, plunger rod, motor fan etc. to prevent possible injury.

•  Install single parts (e. g. plungers) supplied loose.
• Fill in lubricant specified (see operating instruction „drive unit, pump head and stroke actuator“).
•  Replace oil filling screwed plug and screw-in air filter supplied loose instead on dairy and cannery 

designs.
  Remove screwed plug from the holder of diaphragm pump heads and replace by air filter supplied loose.
•  Check if all drain holes are free resp. chocked-up (e.g. leakage bores at the plunger rod guide)
•  Set variable stroke metering pumps / process pumps to zero stroke.
•  Turn on flushing and/or heating/cooling if provided. Open shut-off valves in suction and discharge line.
•  Switch on metering pump/process pump, on low r.p.m. for variable speed drives.
•  Slowly increase stroke length and, where applicable, speed.
  Let pump deliver at zero pressure in order to ensure good venting of pipe lines and pump.

•  If pump does not prime itself (because of high suction lift, spring loaded discharge valve, high 
discharge pressure, or small plunger diameter) the suction line and pump head must be vented by 
one of the following methods:
•  Plunger pump heads with venting screw: 
 connect the venting screw to the suction vessel or a collecting vessel using a hose.
 Loosen the venting screw by 1/6 of a turn (ccw). 
 The hexagon head of the venting screw serves as reference point for this!
 During each discharge stroke watch the backflow to the collecting vessel until no further air 

bubbles are carried along.
 Then tighten venting screw slightly.
• Pump heads without venting screw:
 produce pressure on the suction side forcing a filling of the suction line and the pump head. If 

you require more information on the subject of start-up/venting please request leaflet D10-012 
„Properties and Installation of Metering Pumps“ from LEWA and refer to section 3.5 „Start-up and 
venting“. For diaphragm pump heads refer to the operating instruction „Diaphragm pump head“. 
Please ask LEWA for assistance if none of the above procedures is succesful or possible.

• Slowly increase pressure.

5.4    Adjustment and control
The metered flow can be adjusted by a change in stroke length or by changing the stroke frequency of 
variable speed drives.
The effective metered flow depends on the discharge 
pressure. 
If you need the exact relation of metered flow to stroke 
length it is best to calibrate the metering pump / process 
pump under operating conditions. For this you need 
to measure the metered flow at different stroke length 
settings. 
Figure 5 shows four methods with determination of volume 
or weight, namely.

            A Volume measurement on suction side with 
             supply burette
            B  Volume measurement on discharge side with 
                  measuring cylinder
            C  Measurement of weight loss in suction vessel
            D  Measurement of weight gain in discharge 
             vessel.

Please choose the method which is the most appropriate 
one for you. In order to achieve adequate accuracy you 
should measure at least 100 stroke volumes.
You can also calibrate the pump by means of flow meters. 

kgkg

A

C D

B

Fig. 5
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5.5    Shut-down
If the metering pump/process pump is shut-down for a longer period of time you must 
remove all residual fluid from the pump head by flushing; disassemble and clean if 
required. Remove metallic plungers from plunger pump heads because of risk of pitting 
corrosion. Exception: hard metal plungers in high pressure pump heads.

5.6     Dismantling and return transportation
If you are stripping and returning pumps, e.g. for repair (s. par. 2.3 „Transportation, lifting devices“), 
the following steps must be taken before dispatch:
•  All traces of the fluid must be removed from the pump head and, if required, the pipe line, clean 

thoroughly, neutralize or decontaminate.
•  In case of return to LEWA the filled-in fluid safety data sheet must be included.
•  Drain lubricant from drive unit.
•  Replace air filter by a screwed plug.
•  If the hydraulic fluid is not drained from pump heads with enclosed holders, replace the air filter by a 

screwed plug. Also make sure that all connections to outside are sealed off.
• For pneumatic stroke actuators tighten screws in the lines between oil chamber and position 

controller (see operating instruction “Pneumatic Stroke Actuator”).

            Damage to pump or other goods resulting from leakage of lubricant or residual fluid is  
            the responsibility of the sender.

6      Maintenance and repairs

6.1     Maintenance
Observe section 1.4 "Safety" of this operating instruction before doing any maintenance 
work!

Weekly: Check lubricant level in pump drive unit. 
For this also refer to operating instructions of the subassemblies pump heads, stroke actuators and 
accessories. 
Check all sealing joints for possible leaks. 

Please refer to operating instruction “Pump Drive Unit” or “Stroke Actuator” for volume of lubricant.
For lubricant qualities please refer to operating instruction B 1.001 and B 1.002.
Also observe the maintenance instructions of sub-supplied assemblies such as e.g. couplings, 
external gears.
Depending on the ambient operating conditions (load, temperature, humidity of air, contamination of 
the surrounding air with pollutants) the lubricants age rather differently. Therefore lubricants should be 
analysed every 3-6 months, depending on the load, and replaced if they are no longer suitable.

Lubricants which are contaminated by chemicals will cause excessive wear, corrosion 
and leakages at seals.

For operation in the hazardous area (except category 3 (ATEX)) the maintenance 
intervals stated in the operating instruction of the corresponding sub-assembly must be 
maintained precisely.

6.2    Repairs
If you are carrying out repairs yourself, please follow the assembly instructions (par. 1.4) in the 
operating instructions for the sub-assemblies. Otherwise please call in our customer service.
The address of your nearest customer service department is stated at the end of your operating 
instruction. 
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7      Faults; symptoms, remedial action
The table following contains hints on how to solve faults which can affect the whole pump. Further 
information can be found in the operating instruction for the pump heads, stroke actuators and 
accessories.
If you are unable determine the cause of the fault, or if you cannot solve it, please refer to our 
customer service department.

Fault                       Possible cause                            Symptoms                                 Remedial action
 
Pump does not      interruption in supply current    no power at motor                          find reason for failure and  
deliver                                                                                                                               repair
drive motor does                                                       
not run check          
                               motor or gear defective           drive motor does not run even        dismantle motor and 
                                                                                 when separated from pump            repair if necessary
                                                                                 
                               pump is blocked by closed      pump can be turned via motor fan open valve
                               shut-off valve in discharge       wheel at zero stroke, but locks at
                               line                                           increased stroke
                                                                                                     
                               pump drive element has                                                                  repair pump drive unit      
                               seized due to running dry                                                                (see operating instruction  
                                                                                                                                         "Drive unit")  
                                                                                                                                                       
Pump does not      broken components in pump   disconnected drive motor               check pump drive unit (see 
deliver, pump         drive element, built-in worm    runs normal                                    operating instruction “Drive 
does not stroke      gear defective                                                                                  unit”)                       
although motor                                                                                       
is running               
                               broken components in gear,                                                            check gear and coupling    
                               coupling defective                                                                            and repair                  
                                                                                                     

increased               cavitation or overmetering       noise only occurs at increased       check pipe line (see 4.5.2)       
running noise         taking place.                            stroke lengths or speeds                 and alter accordingly  

                                gear is defective                     flowrate unsufficent, mostly             remove gear and repair     
                                                                                accompanied by unregular
                                                                                 operating noise
                               axial play of worm shaft has                                                             reset (see operating instruc- 
                               increased                                                                                         tion “Drive unit”)          
                               
                               shaft connections or coupling                                                          replace keys and possibly   
                               components worn out due to                                                            shafts and couplings.  
                               overloading                                                                                      Remove cause of   
                                                                                                                                         overloading       

                               pump drive components                                                                  dismantle pump drive unit  
                               damaged due to overload                                                                and replace damaged  
                                                                                                                                         parts.                                 
                                                                                                                                         Remove cause of 
                                                                                                                                         overload
                               
                               bearing damage                                                                               replace damaged   
                                                                                                                                         bearings

Issue June 2003
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1      General information / safety

1.1     Important preliminary information 
Refer to operating instruction B 0.100.

1.2     Application
This operating instruction applies to the LEWA pump drive units
            type EK with manual stroke adjustment.
The LEWA serial number can be found in the technical data sheet and on the factory plate fixed to the 
drive unit casing.

1.3     Performance and applicabilities
See technical data sheet.

Plunger rod thrust: 2000 N
Stroke length: 0-15 mm
Scale divisions axial scale: 1.00 mm
Circumferential scale: 0.01 mm
Attachable pump heads: plunger-, diaphragm-, bellows pump heads

This drive unit was designed for the conditions given in the technical data sheet. LEWA 
will not accept any responsibility if these conditions are changed. This could lead to 
serious problems which can result in the destruction of the metering pump. In this case 
danger to persons, animals or the environment cannot be prevented! 
LEWA accepts no responsibility when the fluid handled or important operating 
conditions were not given or given incompletely only.

19

21

57

  2

  7

10

50

  3

Fig. 1

28
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1.4 Safety
Refer to operating instruction B 0.100.

1.5 Supply connections
Refer to operating instruction B 0.100.

1.6 Emissions
Refer to operating instruction B 0.100. 

2 Transportation and intermediate storage

Refer to operating instruction B 0.100.

3      Product information (refer to fig. 1)

3.1 General description
The drive unit changes the rotary motion, induced by the drive motor, into an oscillating (reciprocating) 
movement. The stroke length can be changed steplessly from zero to 15 mm. 
The stroke frequency results from the motor speed and the reduction ratio of the integral worm gear.

3.2 Construction and method of operation
The drive unit mainly consists of the worm shaft (19), the worm wheel (3), hollow shaft (2), eccenter 
(7), connecting rod (10), plunger rod (28) and the manual stroke adjustment.
The drive unit works on the linear thrust crank principle. The worm shaft (19), which is coupled to the 
drive motor, transmits the rotary motion via worm wheel (3) and hollow shaft (2) directly to the eccenter 
(7). The latter actuates the plunger rod (28) via connecting rod (10).
The plunger stroke length is adjusted by turning the handwheel (21). The adjusting spindle (57) and 
the sliding shaft (50) are thus displaced axially.
This movement is converted via the oblique slot in the sliding shaft (50) into a radial displacement of 
the eccenter (7), i.e. into a change in the extent of its eccentricity.
The stroke can be altered both with the pump stopped or running. 
The relationship between the amount of adjustment and plunger stroke length is linear.
Multiplex pumps can be made up by linking a number of single drive units in line horizontally. 
The worm shafts of the individual drive units are then connected by interlocking, splined couplings.
The drive units will run at different stroke frequencies if different worm gear reduction ratios are 
selected.

3.3 Dimensions / weights / centres of gravity
Refer to operating instruction B0.100

4      Erection and assembly

Refer to operating instruction B 0.100.

5 Commissioning / operation / shut down

5.1     Operation
Drive units with manual adjustment: the stroke length can be adjusted with the pump running or 
stopped, via the handwheel and read off on the scale disc (23). Clockwise rotation increases the 
stroke length. The metered flow at 15 mm stroke is shown in the technical data sheet. 
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If you want to know the metered flow at any other stroke setting please refer to section 5.4 in operating 
instruction B 0.100.

Drive units with stroke actuator: see operating instructions “Actuators”.

5.2 Operating and ancillary means
Normally the drive unit is charged with synthetic lubricant. Mineral oil can also be used if the plunger 
rod thrust during the suction stroke is less than in 500 N
Please note that synthetic lubricants and mineral oils are not miscible.

Synthetic lubricants:
start-up temperature of drive unit: > 0 °C
maximum drive unit temperature: +60 °C
ambient temperature: - 20 ° bis +40 °C

For different conditions please consult LEWA.
Classification:

Mineral oil:
start-up temperature of drive unit:        > +5 °C
maximum drive unit temperature:         +60 °C
ambient temperature:                           -20 ° bis +40 °C

For different conditions please consult LEWA.
Classification:

 

Use recommended lubricants only (refer to attached operating instruction B1.001).
For start-up temperature down to –20°C synthetic lubricant CLP PG 150 is recommended.

Lubricant volume per drive unit:                     0.65 l

5.3 Commissioning, start-up, venting
Refer to operating instruction B 0.100.
The specified direction of rotation of the worm shaft is marked with an arrow cast into the drive unit 
casing!

5.4 Adjustment and Control
Refer to operating instruction B 0.100.

5.5     Shut-down
Refer to operating instruction B 0.100.

5.6 Dismantling and return transportation
Refer to operating instruction B 0.100.

Designation to                   DIN 51502            CLP 220
                                           ISO   6743            ISO - L - CKC 220
                                           
ISO viscosity class to         DIN 51519            ISO VG 220

Symbol to                           DIN 51502 CLP 
220

Designation to                   DIN 51502            CLP PG 220
                                           ISO   6743            ISO - L - CKS 220
                                           
ISO viscosity class to         DIN 51519            ISO VG 220

Symbol to                           DIN 51502 CLP PG
220
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6 Maintenance and repairs
Refer to operating instruction B 0.100.

6.1     Maintenance
6.1.1    Lubricant inspection intervals
 In order to prevent problems 

check lubricant level weekly.
• Stop pump and wait for approx. 5 minutes.
• Unscrew air fi lter (39) and clean dipstick
• Put back air filter (39) into tapped hole, but do 

not screw it in (see fig. 2)
• The indicated oil level must be within the 

recommended range (fig. 2)
• Top up lubricant if necessary. For grade of 

lubricant refer to section 5.2.
• Screw in air filter (39) again.

6.1.2 Lubricant change intervals
Mineral oil:

             Change oil after 4400 operating hours of continuous operation or after 1 year at the
             latest.
Synthetic lubricant:

             Change lubricant after 8800 operating hours of continuous operation or after two 
             years at the latest.
            Danger of burns when draining hot lubricant!1
            Assure environmentally safe draining and disposal of spent lubricant.

• Shut pump down.
• Open plug (40) and drain lubricant (at operating temperature).
• Screw plug (40) back in and remove air filter (39).
• Charge drive unit with ~ 0.65 litres of lubricant. Refer to section 5.2 for oil/lubricant grade.
• Reinstall air filter (39) or dip stick.

6.1.3 Inspection of coupling clearance
 Read and observe enclosed separate operating instruction ”Torsionally fl exible claw 

coupling in the drive fl ange B1.950”.
 For multiplex pumps read and observe enclosed separate operating instructions 
 ”Curved-teeth coupling B1.955”.
 Break-down of a bearing can lead to unscheduled interruptions and very high local heat  
 build-up.
 Therefore it is recommended to check drive units regularly with regard to the roller  
 bearings. One indication for damaged roller bearings is the development of noise. 
 Damage at the bearings can be detected at an early stage with suitable diagnosis 
 systems.

6.1.4 Inspection of bearings
All roller bearings are theoretically designed for a service life of at least 30000 h. The 
effective service life strongly depends on the operating conditions (e.g. load, quality of 
lubricant, temperature) and can be considerably longer or also shorter depending on 
the individual case.
Break-down of a bearing can lead to unscheduled interruptions and very high local heat 
build-up.
Therefore it is recommended to check drive units regularly with regard to the roller 
bearings. One indication for damaged roller bearings is the development of noise. 
Damage at the bearings can be detected at an early stage with suitable diagnosis 
systems.

oil level range

39

Fig. 2
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6.2 Repairs
6.2.1 Standard tools
allen keys: size 2/3/5/6 mm
open ended spanner: size 22, 24, 27 mm
hammer, screw drivers (various sizes), circlip pliers, soft metal drifts.

6.2.2 Special tools (available from LEWA)
Mandrill for installation of radial seal ring (12): order ref. no. 103525.0317
Mandrill for installation of radial seal ring (31): order ref. no. 103525.0318
Mandrill for installation of tapper ball bearing (16): order ref. no. 103525.0319
6.2.3 Dismantling- /assembly-information, preparation
6.2.3.1 Additional reference documents required: sectional drawing “Drive Unit” and relevant parts 
list as well as possibly dimensional drawing of the complete metering pump.

6.2.3.2 Spare parts
Please check whether parts marked “V” in parts list are available.
For machines having an operating time of > 5 years we recommend to also assure the availability of 
the parts designated “E”. For safety reasons parts designated “E” or “V” in the parts list should be re-
used in special cases and after thorough examination only.
Before installation check all parts for proper condition, in case of doubt the LEWA service department 
would be pleased to assist you.

6.2.3.3 Preparation
Reserve suitable clean area for depositing the individual parts.

            Safeguard drive unit against unintentional operation (disconnect power supply, also  
            refer to section 1.4 for this). 

Take drive unit to a dry, enclosed, but well ventilated and essentially dustfree room.

6.2.3.4 Sealing aids
Specially for fixing flat gaskets a liquid, non-hardening sealant is required (e.g. Curil K2).

6.2.3.5 Clean all parts to be used again thoroughly using afore mentioned agents, however if possible, 
do so only just before re-assembly. Use a could cleaner to remove lubricant residues.

            Observe any safety and disposal instructions!

6.2.3.6 Slip agents, lubricants
a) Radial seal rings and O-rings must be thinly coated with silicone grease or with any other lubricant 

specified before assembly.
b) Screws and threaded shafts must be coated with MoS2 greases or any other lubricant specified 

before assembly.

6.3 Dismantling/assembly (refer to sectional drawing / parts list of drive unit)
            In the following sections (6.3.1 – 6.3.3) the replacement of the wear parts (V) is 
            explained only. For total dismantling and replacement of spare parts (E) go to 
            section 6.3.4.

6.3.1    Radial seal ring (12)
1. Secure motor against unintentional start and drain lubricant from drive unit.

        Danger of burns when draining hot lubricant!
        Assure environmentally safe draining and disposal of spent lubricants.

 Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain 
off lubricant. Unscrew air filter (39) with seal ring (41).

2. Remove drive motor.
3. Pull coupling half from worm shaft (19).
4. Remove support (intermediate element in case of multiplex pumps).
5. Remove old radial seal ring ( it is destroyed in the process).

         Do not damage any sealing faces!
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6. Install new seal ring using the mounting mandrill (refer to LEWA-special tools):
 Place new radial seal ring on mandrill (expanding it slightly).

Cover radial sealing lip with the lubricant used for operation and install. Push coupling half onto 
worm shaft (19) and secure.

7. Install plug (40) with seal ring (41) and fill-in lubricant. Refer to section 5.2 for volume and grade of 
lubricant.

8. Reinstall air filter (39) with seal ring (41).
9. Mount support again (intermediate element in case of multiplex pumps).

6.3.2    Radial seal ring (31)
1. Remove pump head (refer to operating instruction pump head).
2. Drain lubricant

  Danger of burns when draining hot lubricant!
  Assure environmentally safe draining and disposal of spent lubricants.
 Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain 

off lubricant. Unscrew air filter (39) with seal ring (41).
3. Remove bellows (42) if installed
4. Remove nut (37) and screw (36) of the plunger mounting and screw plunger from plunger rod (28). 

Otherwise the plunger does not need to be removed.
5. Unscrew allen head screws (30) and pull plunger rod guide (26) off towards the front. Remove flat 

gasket (27).
6. Remove front radial seal ring (31) and circlip (87) when installed. Remove radial seal ring (31).

  Do not damage any sealing faces!
7. Before installing the new radial seal ring (31) coat sealing lip with the lubricant used for operation.

Replace flat gasket (27).
9. Install plug (40) with seal ring (41) and fill-in lubricant.

Refer to section 5.2 for volume and grade of lubricant
10. Reinstall air filter (39) with seal ring (41).

6.3.3    Seal ring (41)
1. Drain lubricant

        Danger of burns when draining hot lubricant!
        Assure environmentally safe draining and disposal of spent lubricants.
 Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain 

off lubricant. Unscrew air filter (39) with seal ring (41).
2. Clean sealing faces
3. Place new seal ring (41) over the thread of plug (40) and screw plug in again.
4. Fill in lubricant. Refer to section 5.2 for volume and grade of lubricant.
5. Reinstall air filter (39) with seal ring (41).

6.3.4    Total dismantling
1. Remove pump head (refer to operating instruction pump head). Remove bellows (42) if installed. 

Loosen nut and screw and screw plunger from plunger rod (28). Unscrew allen head screws (30) 
and pull plunger rod guide (26) off towards the front. Remove radial seal rings (31) if required.

2. If required disconnect and remove motor.
 Take off drive flange and end flange.
3. Unscrew grub screw (27) somewhat until you can lift-off the hand wheel (21). Now you can loosen 

cheese head screw (25) and take off scale disc (23) with flat gasket (24). Turn out grub screw (71) 
so that you can slide the scale ring (70) upwards.

 Lift circlip (69) from adjusting spindle (57). 
 Replace hand wheel (21) again and tighten grub screw (22).
4. Now remove allen head screws (29).
5. Hold scale housing (65) to prevent it from turning and rotate hand wheel (21) in “stroke increase” 

direction until the complete stroke adjustment can be removed (see figure 3).
6. For further dismantling of the stroke adjustment loosen grub screw (22) again and lift off hand wheel 

(21). Remove locking disc (71) and lift plate spring (74) off. A slight push from above is sufficient to 
force shaft (66) through downwards.

 Now you can remove scale ring (70), circlip (69), shim disc (68) and clamp (67). Note the sequence 
of the parts installed on the shaft (66) (refer to figure 4)!
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7. Now pull adjusting spindle (57) upwards (see figure 
5). Push plunger rod (28) into the drive unit when 
doing so.

8. Slide connecting rod (10) over the eccenter (7) 
(refer to figure 6).

9. Now press adjusting spindle (57) down again and 
pull connecting rod (10) with plunger rod (28) out 
diagonally upwards (see figure 7).

10. Remove cylindrical pin (32) to separate plunger rod 
(28) from connecting rod (10) if required.

11. Force the half coupling from worm shaft (19) using a 
pulling device. Take off key (20) at the same 

 time.
12. Remove radial seal rings 12) on both sides of the 

worm shaft (19). They are destroyed in the process 
and must be replaced therefore (refer to figure 8).

13. Remove circlips (13) and shim discs (14 / 15).

 Note the number of shim discs (14 / 15). If the 
same worm shaft and worm wheel is used 

 again for re-assembly the same number of 
shim discs (14 / 15) must be installed again.

14. Force worm shaft (19) (the tapper ball bearings (16) 
are pressed onto the worm shaft) to the drive side 
so that the tapper ball bearing (16) is accessible 
on the motor side in the drive unit housing (refer 
to figure 9). Turn the worm shaft (19) as much as 
possible and pull out the complete adjusting unit.

15. Loosen grub screw (8), force out cylindrical spin (6) 
and take off eccenter (7). Remove adjusting spindle 
(57) with sliding shaft (50) form hollow shaft (2). If 
required remove circlip (58) and pull sliding shaft 
(50) with grooved ball bearing (53) out. After you 
have dismantled allen head screw (56) and disc (5) 
you can pull-off grooved ball bearing (53).

16. Note number of shim discs (5) between worm wheel 
(3) and disc (17) resp. worm wheel (3) and circlip 
(439 when removing circlip (43).

Note the number of shim discs (5). If the 
same worm shaft and worm wheel is used 
again for re-assembly the same number of shim discs (5) must be installed again.

6.3.5    Assembly
Assembly takes place in the reverse order to dismantling in general. Observe the following points:

Fig. 5 Fig. 6 Fig. 7

Fig. 3

hold tight!

Fig. 4
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1. If worm shaft (19) and worm wheel (3) has been 
removed and replaced the position of the worm wheel 
(3) to the worm shaft (19) must be adjusted again 
(refer to section 6.4.4). In the other case install the 
same number of shim discs (5) again in the same 
order as removed during dismantling. This assures 
that the position of worm wheel (3) towards worm 
shaft (119) remains unchanged.

2. Make sure that the leakage bore in the plunger rod 
guide (26) points downwards.

3. The mounting position of the eccenter (7) and the 
sliding shaft (50) must follow the sectional drawing 
resp. figure 10.

4. Observe the following when installing allen head 
screws (56):

  Secure allen head screw (56) safety lacquer 
  (LEWA no. 327).
5. Fill installation space with roller bearing grease 

before mounting grooved ball bearing (53).
6. Observe direction of rotation of motor shaft when 

connecting motor again. The direction of rotation is 
designated by an arrow in the casting of the drive unit 
housing.

6.4  Filling, venting, setting
6.4.1    Filling
• Metering pump is switched off.
• Unscrew air filter (39)
• Fill 0,65 l lubricant into the drive unit

Refer to section 5.2 for oil / lubricant grade.
• Install air filter (39) again. Checking of lubricant level 

as per section 6.1.1.

6.4.2 Setting of stroke scale
Set to 5 mm stroke length by turning the handwheel (21) 
in the appropriate direction. Checking is done by means 
of a dial gauge (see figure 11).
Measure the movement of the plunger rod (28).
In order to move the latter you must either rotate the motor shaft ( unscrew motor fan cover) or the 
worm shaft.
Now fit scale disc (23) and note the position of the stroke length mark (for 5 mm stroke).
Take off scale disc and place scale ring (70) in noted position.
Fix scale ring (70) by means of grub screw (71).
The stroke length measured on the dial gauge must be exactly the same as the scale reading.

Fig. 8 Fig. 9

turn !

turn!

turn
pull out !

Fig. 10

Fig. 11
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After the setting has been completed the scale disc (23) 
and gasket (24) is fastened by the cylindrical screws (25).

6.4.3 Setting of worm wheel (3) and worm shaft (19)
First clean worm wheel (3) and worm shaft (19) 
thoroughly using a cold cleaner or similar

 This procedure can be made easier when you
 assemble without connecting rod (10) 
 and shaft (66) for setting the play first.

Apply a thin coat of marking ink to worm shat (19) 
and install together with the worm wheel (3). (The 
tapper ball bearings (16) are slightly positioned only to 
facilitate removal of the worm shaft (19) after the inking 
procedure).
Turn the worm shaft a few turns and inspect 
the contact trace on the worm wheel. The 
shifting direction of the wheel by adding or 
removing the lower shim discs (5) can be 
taken from figure 12.

6.4.3.1 You now can set the control 
dimension of 46,15 – 0,1 mm given on the 
sectional drawing by adding or removing 
the upper shim discs (5). Make sure that 
surfaces are absolutely clean.

6.4.3.2 After installation and tightening the 
scale housing (65) check the play, 0,05 
– 0,15 mm, between the eccenter (7) and the 
scale housing (65).

6.4.4 Setting of the staggering of 
 eccenters for multiplex pumps
Only required when, on multiplex pumps, all 
or at least 2 or the drive units have the same 
gear ratio.
First move the plunger rods of the individual 
drive units to the front dead centre position.
The plunger rod (28) now will project the most 
from the drive unit. Check this using a dial 
gauge. Measure the movement of the plunger 
rod (28) by rotating the worm shaft (19) (refer 
to figure 11).

If a uniform staggering of the eccenters is 
selected turn the worm shafts or the individual drive units as shown in the table.

Engage drivers at the coupling and tighten up.
To check the eccentric staggering turn the worm shaft until the plunger rod or the first drive unit is in its 
rear dead centre position (0°). Check this location using a dial gauge (figure 11).From table “eccentric 
shifting” you can take the  h dimensions by which the plunger rods of the other drive units must 
project more from the plunger rod guide.

6.4.5    Adjustment of the plunger
 The screwed parts of the plunger mounting must be tightened with the maximum torque 

of 50 Nm, otherwise the connecting rod can break (see information on the sectional 
drawing “mounting parts plunger”)

Eccentric    60       72       90       120     144     180
staggering  300     288     270     240     216
<°

 h             3,4      4,8      7,0      10,9    13,4     15,0
mm             bis       bis       bis      bis       bis
                   3,5      4,9      7,2      11,1     13,5

 No of   ecc.    ele-       No. of turns of worm shaft 2)

 ele-     stag    ment     (rotate in same direction)
 ments                         
 1)                                 i = 8,33         i = 10         i = 12,5        i = 17
   2       180°   b          4u +  3Z       5u              6u +  5Z      8u + 10Z
   3       120°   b          2u + 16Z      3u + 7Z     4u +  3Z      5u + 13Z
            240°   c          5u + 11Z      6u +13Z    8u +  7Z     11u +  7Z
   4        90°    b          2u +  2Z       2u +10Z    3u +  3Z      4u +  5Z
            180°   c          4u +  3Z       5u              6u +  5Z      8u + 10Z
            270°   d          6u +  5Z       7u +10Z    9u +  8Z     12u + 15Z
   5        72°    b          1u + 13Z      2u              2u + 10Z     3u +  8Z
            144°   c          3u +  7Z       4u              5u                6u + 16Z
            216°   d          5u                6u              7u + 10Z    10u +  4Z
            288°   e          6u + 13Z      8u              10u             13u + 12Z
   6        60°    b          1u +  8Z       1u +13Z    2u +  2Z      2u + 17Z
            120°   c          2u + 16Z      3u + 7Z     4u +  3Z      5u + 13Z
            180°   d          4u +  3Z       5u              6u +  5Z      8u + 10Z
            240°   e          5u + 11Z      6u +13Z    8u +  7Z     11u +  7Z
            300°   f           6u + 19Z      8u + 7Z     10u +8Z     14u +  3Z
1) number of drive units with same worm reduction ratio.
2) continue to turn shaft in the same direction by “Z” number of 
   coupling teeth.

Fig. 12

Correct adjustment of the contact trace for right 
hand tooth system

shift wheel

entry side

exit side

exit side

entry side

exit 
side

entry 
side

shift wheel
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6.4.5.1 Design with rigid(s) plunger mounting 
(see sectional drawing drive unit)
First turn the nut (37) right back on the thread of the screw (36).
Push the screw (36) on the plunger together with the bellows (42).
Now screw domed nut  (35) to the plunger thread.
Tighten domed nut (35).
Place the washer (34) in the plunger rod bore.
Then screw the plunger with screw (36) into the plunger rod and tighten firmly. Additionally lock with 
nut (37).

6.4.5.2 Design for plunger mounting with transverse alignment (q) (see sectional drawing drive unit)
First turn the nut (37) right back on the thread of the screw (36).
Push the screw (36) on the plunger together with the bellows (42).
Now screw domed nut  (35) to the plunger thread.
Tighten domed nut (35).
Place the washer (34) in the plunger rod bore.
Then screw the plunger with screw (36) into the plunger rod and tighten up. 
By slightly slackening off screw (36) you can now set up a 0.05 – 0.1 mm clearance gap.

Check: the plunger must be free to turn, but must not have any axial movement.

After this adjustment lock screw (36) by nut (37).

6.4.5.3 Design with direct (d) plunger mounting (see sectional drawing drive unit)
Turn nut (37) completely onto the thread of the plunger (2). 
Screw plunger (2) with nut (37) into the plunger rod (28) and tighten. Lock with nut (37).

7 Fault; symptoms, remedial action
Refer to operating instruction B 0.100.

Issue March 2003





































Operating Instruction

Table of contents

Diaphragm pump heads type M 2.. B 2.2200 en

1Diaphragm pump heads type M 2.. B 2.2200 en

1         General information / safety
             1.1    Important preliminary information
             1.2    Application
             1.3    Performance and applicabilities
             1.4    Safety
             1.5    Supply connections
             1.6    Emissions

2         Transportation and intermediate storage

             2.1    Condition as supplied
             2.2    Inspection of the packing at the destination
             2.3    Transportation, lifting devices

3         Product information
             3.1    General description
             3.2    Construction and method of operation
             3.3    Dimensions / weights / centres of gravity

4         Erection and assembly
             4.1    Permissible ambient conditions
             4.2    Space requirements
             4.3    Foundation
             4.4    Erection
             4.5    Installation

5         Commissioning / operation /  shut down
             5.1    Operation
             5.2    Operating and ancillary means
             5.3    Commissioning, start-up, venting
             5.4    Adjustment and control
             5.5    Shut-down
             5.6    Dismantling and return transportation

6         Maintenance and repairs
             6.1    Maintenance
             6.2    Repairs
             6.3    Dismantling / assembly
             6.4    Filling, venting, adjusting

7         Faults; symptoms, remedial action



2 Diaphragm pump heads type M 2...B 2.2200 en

1      General information / safety

1.1    Important preliminary information
Refer to operating instruction B 0.100.

1.2     Application 
This operating instruction applies to diaphragm pump heads 
            type M 2 .. in metal and plastic design. 
The LEWA commission number is stated in the technical data sheet and on the face of the diaphragm 
pump head.

1.3    Performance and applicabilities 
See „Technical Data Sheet“.

1.4     Safety
Refer to operating instruction B 0.100.

1.5     Supply connections
Refer to operating instruction B 0.100.

1.6     Emissions
Refer to operating instruction B 0.100.

2     Transportation and intermediate storage
Refer to operating instruction B 0.100.

3      Product information

3.1     General description
Refer to operating instruction B 0.100.

3.2    Construction and method of operation (Fig. 1) 
The diaphragm pump head is divided into three functional chambers: 
the operating chamber (A), in contact with the metering fluid, the hydraulic pressure chamber (B), and 
the hydraulic reservoir (C).
Operating (A) and hydraulic pressure chamber (B) are separated by the diaphragm (27). This means 
that the operating chamber (A) is also sealed off to atmosphere.
The barrier between hydraulic pressure chamber (B) and hydraulic reservoir (C) is provided by the 
piston (2) and also by the hydraulic combination valve (50, consisting of pressure relief and venting 
valve) or separate pressure relief valve (50), the hydraulic snifting valve (29) and possibly the separate 
venting valve (41). The design applying to you can be taken from the sectional drawing attached resp. 
the corresponding parts list.
The purpose of these various valves is to precisely control the displacement of the diaphragm and to 
protect the metering pump against overload and faulty operation. The reciprocating piston transmits 
the displacer movement to the diaphragm (27) via the hydraulic fluid contained in the hydraulic 
pressure chamber (B). It is this diaphragm which acts directly on the fluid metered and produces 
the pumping process, as described in operating instruction B 0.100, sect. 3. The diaphragm (27) 
always displaces a somewhat smaller volume than the piston (2) because, with each stroke, a small 
amount of hydraulic fluid escapes via the piston seal (20) and possibly the venting valve (41) from the 
hydraulic pressure chamber (B) into the hydraulic reservoir (C). This leakage has to be replenished via 
the snifting valve (29). 
This is achieved as follows: 
shortly before completion of the suction stroke the diaphragm (27) bottoms against the rear support 
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face in piston direction. As the plunger retracts farther in direction of the rear dead end (RDE) a 
vacuum is created in the hydraulic pressure chamber (B). The snifting valve (29) therefore opens, and 
the missing volume of hydraulic fluid is replenished from the hydraulic reservoir (C) into the hydraulic 
pressure chamber (B). 

Assisted by the rear diaphragm support face the hydraulic snifting valve (29) therefore replenishes the 
leakage losses in the hydraulic pressure chamber (B). 
However, the hydraulic snifting valve can also open unintentionally, namely when the pressure in 
the diaphragm pump head falls below the setting pressure of the snifting valve, e.g. because of a 
fault condition causing a drop in the suction line pressure or because the suction line is shut off (the 
required suction pressure is stated in the „Technical Data Sheet“!)
The metering pump will then not draw fluid from the suction line, but take hydraulic fluid from the 
hydraulic reservoir (C). The diaphragm remains stationary. Consequently there will be too much 
hydraulic fluid in the hydraulic pressure chamber (B). 
During the next discharge stroke the diaphragm will be displaced towards the forward (left hand) 
support face. If the diaphragm presses against this face before the piston (2) has reached the front 
dead end (FDE) the pressure in the hydraulic pressure chamber (B) will rise rapidly until the pressure 
relief valve (50, 50/D) lifts. The fluid which is displaced by the piston (2) will then flow through 
the pressure relief valve (50, 50/D) back into the hydraulic reservoir (C). The metering pump is 
„circulating“.

The venting valve (41, 50/E) eliminates metering errors due to gas accumulation in the hydraulic 
pressure chamber (B). 
It is located at the highest point of the hydraulic pressure chamber (B). Its purpose is to move gas 
bubbles forming and accumulating there due to the continuous change in pressure into the hydraulic 
reservoir (C) with the aid of a defined leakage. 
The leakage rate is fixed by the design and cannot be set by the user. 
The rate is selected based on the operating conditions of the metering pump. Depending on the 
selection it can vary between 0.1 % and 1.5 % of the maximum output of the pump.

Metered 
fluid outlet

Metered fluid 
inlett

Front dead end
FDE

Rear dead end 
RDEFig. 1
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The pressure limiting valve (50, 50/D) protects the pump.

If the metering pump delivers into a separately pressurized process circuit then the 
installation must be protected by a separate safety valve.

The pressure relief valve is set to the pressure stated in the „Technical Data Sheet“. When this 
pressure is exceeded (e.g. because a shut off valve is shut in the discharge line) the pressure relief 
valve will lift and the hydraulic fluid, displaced by the piston (2), will flow from the hydraulic pressure 
chamber (B) into the hydraulic reservoir (C).
During the subsequent suction stroke the diaphragm will bottom against the rear support face soon 
after the piston has begun to move back. The piston, which continues to retract in direction of the rear 
dead end (RDE), will then take in hydraulic fluid from the hydraulic reservoir (C) via the snifting valve 
(29). 
The cross-sections of the flow passages are dimensioned so that, during this process, the hydraulic 
fluid will foam up due to the high pressure drop (release of dissolved gas). Because of this only a 
fraction of the stroke volume is by-passed through the pressure relief valve (50, 50/D) into the hydraulic 
reservoir (C) during the next discharge stroke. The heating-up of the hydraulic fluid is limited therefore. 

This „circulating“, as a rule, is harmless as long as it only goes on for a short time (a few 
minutes).
Installations, where operating conditions make „circulating“ likely in the future, should 
be protected by a contact thermometer in the hydraulic reservoir (C). The pump will 
then be switched off automatically when the temperature limit set at the contact 
thermometer is reached.

With the exception of designs for small metered flows and high pressure which have a separate 
venting valve (41) installed the diaphragm pump heads also are equipped with a venting valve (50/E) 
integrated in the hydraulic combination valve (50).
Also the metering pump will not be damaged if the suction line is blocked for a short period of time 
(e.g. by sedimentation or a closed suction shut-off valve). In this condition vaporization and cavitation 
will occur either in the operating chamber (A) or in the hydraulic pressure chamber (B) during each 
suction stroke. 
After the suction fault has been corrected the gas which has formed in the hydraulic pressure chamber 
(B) is moved into the hydraulic reservoir (C) via the venting valve (41, 50/E). After a short time the 
metering pump will start to function properly again.

Special design with double diaphragm: 
In the double diaphragm design there is an intermediate diaphragm element (35) with an additional 
diaphragm (see sectional drawing) between diaphragm (27) and diaphragm pump body (26). The 
intermediate element between the two diaphragms is filled with a suitable fluid (see „Technical Data 
Sheet“). The front „fluid-diaphragm“ is thus coupled hydraulically to the rear „hydraulic-diaphragm“ and 
moves in synchronism. 
The hydraulic-diaphragm moves between 2 support faces and protects the metering pump against 
faults as described above. 
The fluid-diaphragm, on the other hand, oscillates freely in the operating chamber. The double 
diaphragm design is therefore used for suspensions or highly viscous fluids where forward bottoming 
of a single diaphragm would lead to malfunctioning.

Sandwich diaphragm - see separate operating instruction B 2.2900.

3.3     Dimensions / weights / centres of gravity
Refer to operating instruction B 0.100.

4      Erection and assembly
Refer to operating instruction B 0.100.
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5     Commissioning / operation / shut down
5.1     Operation
Refer to operating instruction B 0.100.

5.2    Operating and ancillary means
5.2.1    Hydraulic fluid 
See technical data sheet, line 51, for volume refer to parts list for diaphragm pump head (item 55) or 
"product list metering pump" (pos. 80 - 84).
Only recommended lubricants shall be used (refer to attached operating instruction B 1.002). 

5.3    Initial commissioning 
Please check if temperature and pressure conditions in suction and discharge line 
correspond to the values given in the „Technical Data Sheet“.

Replace transportation plug on enclosed holder by air filter also supplied. Check level of hydraulic fluid in 
holder at zero stroke (center line oil sight glass resp. within the marks on the oil dipstick). If an oil dipstick 
is supplied it is inserted only to measure the level (not screwed in!).
When diaphragm pumpheads are supplied without drive unit the enclosed holder must be charged 
with the hydraulic fluid specified in the „Technical Data Sheet“ (line 36) (refer to sect. 5.2.1).

5.4     Adjustment and control
Refer to operating instruction B 0.100.

5.5     Shut down
Refer to operating instruction B 0.100.

5.6     Dismantling and return transportation
Refer to operating instruction B 0.100.

6      Maintenance and repairs
Please observe precautionary measures as per section 1.4 (operating instruction B 0.100). 

6.1     Maintenance
Monthly: Check oil level in hydraulic reservoir (center line oil sight glass resp. within 
the marks on the oil dipstick). If an oil dipstick is supplied it is inserted only to measure 
the level (not screwed in!).
Change hydraulic oil depending on the degree of soiling; minimum however once 
yearly (refer to sect. 6.3.3 and 6.4.1). For safety reasons we recommend to replace the 
diaphragms at the same time (refer to sect. 6.3.2).

If a glycerin/water mixture is used as hydraulic fluid the pH value of the hydraulic fluid must be 
checked weekly using e.g. indicator paper. The pH value must be set to pH 8-9 using a suitable 
inhibitor.

6.2    Repairs
Even after the metering pump has been shut down the operating chamber (A) contains 
the fluid metered. Assure that all safety and handling instructions for the fluid metered 
are observed.

Assure utmost cleanliness during disassembly. This is specially valid for all parts in 
contact with hydraulic fluid.

6.3    Dismantling / assembly
6.3.1   Suction and discharge valves (9 and 13) 
In case of aggressive fluids it is advisable to flush out the pipe line first. Close shut-off valves and 
remove pipe lines.

            If system is not flushed the fluid metered will run out.
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Unscrew valve bodies (3 and 4). If valves are flange tensioned unscrew cylindrical screws (30) and lift 
off valve retaining flanges (5 and 6) with valves.
If you remove the suction valve (9) with the pumphead still installed make sure that the valve does not 
fall out after the valve body or valve retaining flange has been loosened.

            When dismantling the valves make sure that no sealing faces are damaged.

6.3.2   Diaphragm (27) 
Even after thorough flushing specially after diaphragm rupture the fluid metered can 
be contained in the sandwich diaphragm, in the intermediate diaphragm element, in the 
hydraulic pressure chamber (B) and the hydraulic reservoir (C). 

Take the appropriate safety measures if required (also see section 6.2.).
Remove pipe lines. 
Undo screwed plug (10) at the holder (60-63, 
see parts list "Metering pump") bottom and drain 
hydraulic fluid. For this, (if possible) press hydraulik 
snifting valve (29) to drain fluid from the pressurised 
hydraulic chamber (B).

In event of diaphragm rupture the 
hydraulic fluid may contain the fluid 
metered.

Heavy diaphragm pump bodies should be suspended 
from lifting gear, or replace 2 screws by two longer 
screwed bolts (see fig. 2). Take off diaphragm pump 
body (26) by removing screws and, if necessary, pull 
off perforated disc (33) or diaphragm intermediate 
element (35) in forward direction.

Residues of metered fluid in pump head 
will escape. 

Lift out diaphragm (diaphragms). After diaphragm rupture drain off hydraulic fluid. Strip hydraulic 
valves and clean everything thoroughly. 

6.3.3   Drain off hydraulic fluid 
In case of single diaphragm designs the fluid metered may be entrained in the hydraulic 
fluid after diaphragm rupture.

Remove cover of enclosed holder (60-63, see parts list "Metering punp"). Undo screwed plug 
underneath the enclosed holder (24) and drain off hydraulic fluid from reservoir. 

Make sure that the hydraulic fluid is disposed of environmentally safe. 

If possible press hydraulic snifting valve (29) to drain fluid from hydraulic pressure chamber (B).

6.3.4   Design with hydraulic combination valve (50) 
The valve can be unscrewed as a complete unit. The lifting pressure setting will remain unchanged. 
Please use sectional drawing of the hydraulic combination valve to check the venting valve. Remove 
seal and protective cover (12) or hood (10). 
Loosen hexagon lock nut (8) and turn out setting screw (7).

            Spring compression!

The spring guide (11) can now be removed from the valve housing (1) together with the stock of 
springs (the spherical washer 13) and the valve stem (2), make sure that the ball (24) does not get 
lost. The piston (20) must move easily inside the valve stem. After removal of circlip (26) the piston 
(20) and the compression spring (23) can be removed for cleaning.
In case of faults which you cannot correct please return the complete valve to LEWA for repair. For 
adjustment of the hydraulic combination valve refer to section 6.4.3.1.

6.3.5   Design with pressure relief valve (50) 
Unscrew housing of pressure relief valve. Make sure that the setting of the lifting pressure is not 

Fig. 2
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disturbed. In some models the hood with the lead seal does not need to be removed. 
In case of faults please return complete valve to LEWA for repair. For adjustment of the pressure relief 
valve refer to section 6.4.3.1.

6.3.6   Design with separate venting valve (41) 
In case of faults please return complete valve to LEWA for repair.

6.3.7   Hydraulic snifting valve (29)
Undo screwed plug underneath the enclosed holder (60-63, see parts list "Metering pump") and drain 
off hydraulic fluid from reservoir. 

After diaphragm rupture metered fluid can also leak out (refer to section 6.2). Unscrew 
hydraulic snifting valve (29) from diaphragm drive housing.

Residues of the hydraulic fluid will escape. Make sure that the hydraulic fluid is 
disposed off environmentally safe!

In case of faults which you cannot correct, please return the complete valve to LEWA for repair. For 
adjustment of the hydraulic snifting valve refer to section 6.4.3.2.

6.3.8   Removal of pump head from the metering pump 
Close shut-off valves in the pipe lines and take pipe lines off the pump head. Undo screwed plug at the 
bottom of the holder (60-63, see parts list "Metering pump") and drain hydraulic fluid from hydraulic 
reservoir (see 6.3.3).

            If diaphragm was ruptured metered fluid may also escape.

Remove cover from holder. 
Support heavy pump heads or suspend them from lifting gear. Undo the screws which fasten the pump 
head to the holder and pull the pump head off in forward direction without jamming it. 
If necessary remove enclosed holder from drive unit and piston (2) from piston rod.

6.3.9   Piston seal 
Remove pump head from metering pump (see 6.3.8).
There is no need to take the piston (2) from the piston rod. For designs with piston rings (40) spring 
them open and pull off. 
Extract packing rings (42) from groove with a pointed tool.

            Do not damage the groove!

If the bore in bush (20) is damaged, undo allen screws (43) and replace bush.

6.3.10 Assembly 
Proceed in reverse order to dismantling.

The following points which are important for the function must be observed:

6.3.10.1  All components must be thoroughly cleaned and checked for proper condition. The grooves 
of the diaphragm sealing areas must be undamaged and absolutely clean.

6.3.10.2  Metallic valve seats of ball valves should be re-lapped with a ball of the same diameter using 
lapping paste 
for valve sizes up to 10 mm nom. dia.:  grain size < 5µ e.g. Tetrabor 1200 
                Elektroschmelzwerk Kempten GmbH 
for valve sizes up to 15 mm nom. dia.:  grain size <20µ e.g. Tetrabor 600
                Elektroschmelzwerk Kempten GmbH 
For valves up to 15 mm bore lapping tools are available from LEWA.
For plate valves valve seat and plate should be re-lapped on a plate of grey cast iron if the wear is 
minor or replace if required.

6.3.10.3 Faces for flat gaskets at diaphragm drive housings and drive element holders should be 
coated with a liquid, non-hardening sealant, e.g. Curil K. Check compatibility of sealant with the 
hydraulic fluid if Curil K is not available also if another hydraulic fluid is used which is not specified by 
LEWA.
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6.3.10.4  Evenly handtighten hexagon head screws (36) / hexagon nuts (37). 
When tightening the hexagon head screws (36) / hexagon nuts (37) keep to the torque value shown 
on the face of the diaphragm body. 

Raise the torque across corners in steps. Required steps 5 %, 10 %, 20 %, 50 % and 100 %.

6.3.10.5 For flange tensioned valves the required torque value for the retaining screws (30) is punched 
in on the flange. Raise the torque across corners in steps. 

            Raise the torque across corners in steps. Required steps 5 %, 10 %, 20 %, 50 % and 100 %.

6.3.10.6 Watch direction of flow when fitting the valves. The direction of flow is shown on the sectional 
drawing and engraved on the valves as well as on the face of the diaphragm body (26).

6.3.10.7 All stainless steel threads should be lubricated against pick-up. Take care that this lubricant 
does not get inside the valves.

6.3.10.8 If, depending on the design, the setting of the hydraulic snifting valve (29) or the pressure 
relief/ hydraulic combination valve (50) was disturbed during disassembly a resetting according to 
section 6.4.3 is required. 
Utmost cleanliness is required during assembly.

6.3.10.9 Design with hydraulic combination valve (50) 
When installing hydraulic combination valve (50) make sure that the piston moves freely in venting 
valve (50/E). To check tap face of piston with small screw driver as shown in figure 3. The piston can 
be pressed in by approx. 2 mm and should then easily return to its original position due to the force of 
the spring.  
When piston is  jammed or hard to move clean venting valve (50/E).

6.3.10.10 Design with separate venting valve (41) 
When installing venting valve (41) make sure that the piston moves freely in the valve. To check tap 
face of piston with small screw driver as shown in figure 4. The piston can be pressed in by approx. 2 
mm and should then easily return to its original position due to the force of the spring.
When piston is jammed or hard to move clean or replace venting valve (41).

6.3.10.11  For the design plunger seal with piston rings these must be installed with a 180° staggering 
of the gaps.

6.3.10.12 For assembly and adjustment of piston (2) refer to operating instruction „Drive Unit“ section 8.3. 

6.4    Filling, venting, adjusting
6.4.1   Filling with hydraulic fluid 

If the hydraulic fluid drained is reused it must be assured that it is free of all dirt 
particles (run through microfilter).

Bild 4Fig. 3

Fig. 4

Fig. 4
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1.  Pour hydraulic fluid (see operating instruction B 
1.002) into enclosed holder (remove air filter). 
The level of the hydraulic fluid must be in the 
center of the oil sight glass resp. within the marks 
of the oil dipstick.

 If an oil dipstick is supplied it is inserted only to 
measure the level (not screwed in!).

2.  With the hydraulic combination valve (50) or the 
venting valve (41) out pour hydraulic fluid into the 
bore below until there are no or only very small air 
bubbles coming up.

3.  Stick sealing ring to hydraulic combination valve 
(50) or venting valve (41) with a trace of silicone 
paste or grease.

4.  For models with sandwich diaphragm see 
operating instruction B 2.2900, sect. 6.4.

5.  Commissioning - as described in 5.3.
6.  Special design with double diaphragm and 

diaphragm intermediate element 
 Slacken venting screws (84) at the side and on 

top. Raise pressure in operating chamber to appr. 1 bar (fluid-diaphragm will be pushed against 
rear support plate).

 Introduce intermediate fluid via bore of the lower venting screw (84) using a squeeze bottle (see fig. 
5). When liquid comes out at the top and has stopped bubbling, tighten upper venting screw. Raise 
the pressure a little by means of squeeze bottle and simultaneously depress snifting valve (29) 
(hydraulic diaphragm is pushed to the rear support face). Maintain squeeze bottle pressure and 
tighten lower venting screw.

6.4.2   Venting 
6.4.2.1 Hydraulic pressure chamber 
Let metering pump deliver at zero pressure and depress hydraulic snifting valve (29) (if possible) until 
there are no more air bubbles coming out. 
The venting process can be shortened in the case of designs with a venting valve (41) or a hydraulic 
combination valve (50) located at the top by slackening the valve. As soon as the escaping hydraulic 
fluid is free of air bubbles tighten valve again. 
Afterwards check level of hydraulic fluid in reservoir.

6.4.2.2 Special design with double diaphragm and diaphragm intermediate element 
After filling let pump deliver at zero pressure for a few minutes. This will allow entrained air to be 
flushed out of the horizontal passages and to collect under the venting screws. 
Then top up intermediate element as described in 6.4.1, sect. 6.

6.4.3   Setting up 
6.4.3.1 Design with pressure relief/hydraulic combination valve (50) 
• Relax spring of valve. Set the metering pump to zero stroke. 
• Switch on metering pump and run with discharge shut-off valve closed. 
• Set stroke to approx. 1/5 maximum stroke. 
• Tighten spring by a small amount. 
• A pressure gauge between metering pump and discharge shut-off valve will now indicate the lifting 

pressure. Slowly increase spring compression until the maximum permissible or required lifting 
pressure has been reached. 

• If increased spring compression fails to raise the pressure further, increase the stroke length 
carefully until the pressure relief valve responds. 

• The pressure relief valve has a certain range of adjustment. If adjustment to values outside this 
range is required, an appropriate valve will have to be ordered from LEWA.

6.4.3.2 Hydraulic snifting valve (29) 
The setting pressure ∆p is 0.4 bar usually. At special operating conditions another setting can be of 
advantage. 

            However change setting after consulting LEWA only. 

Fig. 5



10 Diaphragm pump heads type M 2...B 2.2200 en

Type                  DN 5               DN 10             DN 15             DN 25
∆ p = 0,4 bar        80 -               300 -               700 -               2000 -
                         100 g              350 g              800 g              2100 g

The setting pressure depends on the nominal bore and can be taken from following table. 
To check the setting press valve stem against a scale until the ball or cone lifts off the seat. The weight 
read off corresponds to the setting pressure. The setting can be changed by turning nut (7). When 
checking make sure that valve seat and closing element are dry. 

If a liquid film is between the parts the setting can be too inaccurate due to the sticking 
effect.

QQQ

Q

desired

actual

n, h

7      Faults; symptoms, remedial action

metering pump
does not deliver

metering pump
output over 
whole
range too low

- discharge shut-off valve 
closed

- back pressure too high (see 
„Technical Data Sheet“

- discharge valve (13) wrongly 
fitted or jammed

- suction shut-off valve closed
- dirt trap or line blocked
- metered fluid solidified
- suction valve (9) wrongl 

fitted, jammed or damaged
- suction pressure too low 

(see „Technical Data Sheet“)

- air in operating chamber (A)
- air in hydraulic pressure 

chamber (B) (or in sandwich 
diaphragm)

- gas in metered fluid

- suction or discharge valve 
(9) or (13) leaking due to dirt 
or wear

- vent valve (41) dirty or 
defective

- pressure relief valve (50) or 
hydraulic snifting valve (29)  
and control push rod not 
leak tight

- piston seal (piston rings/
ground-in bushing) or piston 
(2) worn

Pressure relief valve (50, 50/D) 
operates. Knocking in stroke 
rhythm visible at sight glass.
When venting screw (23) is 
opened, (if provided) metered 
fluid comes out in pulses

Pressure relief valve (50, 50/D) 
operates. Knocking noise in 
stroke rhythm, visible at sight 
glass.

When venting screw (23) is 
opened (if provided) metered 
fluid comes out in pulses

When venting screw (23) (if 
provided) is opened metered 
fluid escapes irregularly

Leak rate < 0.1 % or >> 2 % of 
max. stroke volume.
If pump power > 1 kw the 
hydraulic fluid is unusually 
warm/hot e.g. because of non 
permissible leakage rates

- open shut-off valve
- reduce discharge pressure or, 

if permissible, raise setting of 
pressure relief valve (50, 50/D) 
(see sect. 6.4.3.1)

- remove discharge valve (13), 
inspect and fit correctly

- open shut-off valve
- clean dirt trap or line
- improve heating of pump head
- remove suction valve (9) inspect 

and fit correctly
- check suction conditions (see 
 B 0.100 - 4.5.2)

- vent pump  (sect. 6.4.2)
- replace venting valve (41), vent 

sandwich diaphragm (see 
 B 2.2900-6.4)
- check installation (see B 0.100, 

sect. 4.5)

- clean or repair valves, check dirt 
trap

- clean or replace valves, clean 
hydraulic reservoir and charge 
with new hydraulic fluid

- replace piston seal or piston (2); 
clean pump; check that a suitable 
hydraulic fluid is being used (see 
sect. 5.2.1)

Fault                         possible cause can be recognized by                 Corrective action
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QQQ

Q

desired

actual

n, h

metering pump 
output too low at 
long strokes or high 
stroking rates

pump output 
excessive

metered flow 
fluctuates at or 
above Qdes.

metered flow 
fluctuates, but 
remains smaller 
than Q de

metered flow falls 
off

plunger seal gets 
too hot

- pressure drop in 
discharge                         
line too high

- suction shut-off valve not 
fully open. Dirt trap           
fouled up.

- pressure losses in suction 
line too high, or suction    
pressure is too low.

 Metered or hydraulic fluid 
gassing off or cavitating

a)  static pressure at suction 
flange higher than at 
discharge flange

b) inertia forces in the pipe 
line cause pressure in 
suction line momentarily 
to exceed pressure in 
discharge line

- metered fluid 
contaminated or gas 
entrained

- valves defective

- gas formation because 
venting valve (41, /50/E)

- gas formation because     
snifting valve (29) is set 
too high

- gas formation because of 
unsuitable hydraulic fluid

- gas formation in operating 
chamber. Generally 
causes                              
difficulties at metered       
flows < 50 l/h

- in case of ground-in seal 
plunger mounting no 
longer laterally movable

pressure relief valve (50) 
responds from time to time

unusual operating or piping 
noise possible

metered fluid passing through 
pump head with pump at rest

no discharge from venting does 
valve (41, 50/E)

venting valve discharges 
hydraulic fluid saturated with 
gas

full metered flow restored after 
brief increase in stroke length or 
frequency

- re-calculate pipe line and 
modify if appropriate (see 

 B 0.100 sect.4.5)
- open all valves completely, 

clean dirt trap

- re-calculate pipe line, modify 
if appropriate (see B 0.100, 
sect. 4.5)

reduce suction pressure, 
elevate pump, provide positive 
differential pressure. LEWA 
would be pleased to assist you

re-calculate pipe line, modify if 
appropriate (see B 0.100, sect. 
4.5)

- check dirt trap and improve, 
de-gas metered fluid, 

- refurbish or replace 
unsuitable or defective valve 
components

- clean filter up-stream or in the 
hydraulic snifting valve (29) 
and check if it is open

- replace venting valve (41, 
 50/E)

- check setting of hydraulic 
snifting valve (29) (see 
6.4.3.2)

- ask LEWA for suitable 
hydraulic fluid and fill into 
pump head

fit special valves. Enquire from 
LEWA please. Optimize piping
installation. LEWA would be 
pleased to assist you

- check plunger mounting 
as described in operating 
instruction „Drive Unit“ section 
6.4.5.

Fault                           possible cause can be recognized by                  Corrective action
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IM V 5 IM V 6

IM B 8 IM V 19

*

(1MA) (1MA)

IM V 1

IM V 18

IM B 7IM B 6

IM B 35
IM B 34

IM B 3 IM V 3

(1MA)

* s. "4 EEx e Motoren"/see "4 EEx e motors"/voir "4 Moteurs EEx e " /
véase "4 Motores EEx e "/cfr. "4 Motori EEx e " / se "EEx e-Motorer"

BG   100 ... 160 L  -  IM B3

1LA6, 1LA7/9, 1LP7/9, 1PP7/9

1MA6/7, 1MF6/7
BG   56 ... 90 L  -  IM B3

BG   100 ... 160 L  -  IM B3
1LA6, 1MA6
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