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  MMOTORE.DOT  
Salzgitter Maschinenbau GmbH MACHINERY DATA CARD Issued:  Jerke/Bode 
17300467e.doc/R396-mk-1/1 GRAB-NO. 03/1244 Date:  24.02.2003 
  Comm.-No. : 17300467 
 
Operating instructions Part: 
A 04.0047 

Spare parts list: 
2314.0067 

Accessories: 
Z  

 
Model* Ref.-No. Type-No. Serial-No.* Year of built* 
MMGL 5750-3 2314.0104  0340 2003 

 
General data: 
Bulk cargoes up to density  1,8 t/m³ 
Granulation  mm  
 
Surface area* m² Theoret. cycle times: actual size specified size 
Capacity m³ Opening 8,2 7,5 s 
Payload kgs Closing 12,1 12,0 s 
with spill plates     Scoops semi-open   
Capacity* 5,75 m³ Suspension   
Payload max. 10000 kgs Gimbal   
Dead weight* 5550 kgs Shackle B 16 DIN 82016  
Required SWL 15550 kgs Colour RAL 5010, blue 
 
Dimensions 
A 3725 mm  B 2880 mm  E mm  G mm 
               
C 3080 mm  D 4720 mm  F 460 mm     
 
Electrical data: 
Type of Motor 8111625  200L-4  Insulation class F  
Serial No. motor 6321283  max. operations 120 c./h 
Motor output* 37 kW Wiring diagram 2307.9884  
Revolutions rpm Plug-connection Leidel D58  
Voltage* 400 V Cable tension release 2300.0490  
Frequency 50 cps    
Current A.C.     
Rated current A    
Intermitted cycle* S3-40 %    
Protective system IP 54     
 
Hydr. data / mech. data:  
Unit type No.*  Cylinder Ref.-No. 2303.7428
Pump type No. 2002020431 V30D-095(80) Control block AV4247-NG20N
Oil flow* 116 l/min Control block, serial No.* 3838
max. operating pressure     
- Opening 120 bar    
- Closing* 230 bar    
Type of oil HLP 46     
Oil capacity 340 l    
 
Tested data: 
Rated current (neutral gear) 23 A Oil temp. after 3 hours of operation 290 °C 
Rated current (full load) 69 A Ambient temperature -5 °C 
 
Responsible for testing/checking: Bergs 
 
*Data of designation plate 
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2.0 Description and General Survey 

2.1 Basic unit: Constructional and functional description 

2.1.1 Constructional description (see page no. 7-1) 

The structure ofthe PEINER Motor Orange-Peel Grab is as follows: 

The „Shells" which serve to pick up the bulk material are hinged to the „traverse" by 
means of pins. The pins also serve as pivot points dor the shells.The scoop tips are 
made of wear-resistant material. 

The „hydraulic unit" is mounted as a complete assembly In the „traverse", which at the 
same time serves as a protection. The lower part of the „traverse" is designed as oil 
tank. The „hydraulic unit" consists of motor, high-pressure gear pump and control 
device. By unscrewing the fixation screws, the complete „hydraulic unit" can be removed 
out of the grab. Thanks to the low arrangement of the „hydraulic unit", the grab has a 
low building height and a favourable centre of gravity. 

The attachment points of the „lifting cylinders" are located on the „traverse" and the 
„Shells". The Shells are opened or closed by retracting and extending the piston rods. 
The piston rods are surface-treated and corrosion-resistant. The control unit is 
connected with the lifting cylinders by means of hydraulic hoses. The „lifting cylinders" 
are protected against damages. 

Suspension is done by means of a load hook in a load shackle. 

Electric power is supplied to the „motor" via a „plug-in connection" and rubber hoses. In 
order to prevent any damages, the „plug-in connection" is relieved via a „tension relief. 
The plug is provided with a protective cover. 

All components and parts are made of high-quality material and are easily replaceable. 
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2,1.2 Functional description (see page no. 5-1, hydraulic diagram) 

Operation mode: Reversing Operation (S3) 
Variable delivery pump (Power regulator 
plus Load-Sensing regulator) 
Control block NG 20-N-LS 

General: 

Operation mode S3, also calied reversing Operation, means that the electric motor and 
therefore also the pump are operated in clockwise rotary sense as well as anticiockwise 
rotary sense. This causes the opening and closing motion of the grab. 

A power-regulated axial piston pump with additional load-sensing regulator (LS) was 
instalied in this grab. 

The power regulator of the pump is adjusted to the maximum drive motor power, i.e. 
depending on the drive power, the output of the pump is continuously adjusted to the 
Output of the drive motor in case a determined operating pressure is exceeded and 
continues to increase. Thus, the hydraulic output, the product of output and pressure, 
remains constant. 

The load-sensing regulator, for short LS regulator, only functions as a 
interruptor". Via the LS regulator the pump recognizes that: 

„min./max.-

1. a consumer has been connected and the pump must switch to max. output, 

2. a System pressure preset at the pressure relief valve (DV1 or DV2) has been reached 
and that the pump has to return towards "zero-lift regulation" in order to suck only as 
much oil as is required to maintain the system pressure. 

Opening procedure: 

When the drive motor M is switched on, the hydraulic pump P sucks hydraulic oil out of 
the tank via nonreturn valve RV4 and delivers it to pressure pipe P2. The oil flows into 
the piston rod sides KSS of the lifting cylinders via nonreturn valve R2 and line B. When 
the cylinders are retracted, the oil flowing out of the piston sides returns to tank T via 
line A and stop valve SV1 through line R and filter F. 

The maximum pressure in line B is controlled by the pressure relief valve DV2. When 
reaching the maximum pressure (adjustment of DV2), the pump's output is reduced (see 
paragraph "General"). 

Closing procedure: 

When the sense of rotation of the electric motor M is changed, the hydraulic pump P 
sucks hydraulic oil out of the tank via nonreturn valve RV3 and delivers it to pressure 
pipe P1. The oil flows to the two piston sides KS of the hydraulic cylinder via nonreturn 
valve RVI and line A. On extension of the cylinders, the oil emerging of the piston rod 
sides KSS flows through line B and the stop valve with lift-stop SV2, which was opened 
by the control pressure, through return pipe R and filter F into the tank. 
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The maximum pressure in line A is controlled by the pressure relief valve DVl. When 
reaching the maximum pressure (adjustment of DV1), the output ofthe pump is reduced 
(see paragraph "General"). 

When the drive motor is switched off, nonreturn valves R1, R2 and the pilot-controlled 
nonreturn valves SV1, SV2 prevent an automatic opening and closing of the grab. 

ATTENTION! During load-lifting it must be observed that the grab is closed until the 
lifted load is suspended safely in the scoops when lifting the grab. 

Pressure to be set at DV1 and DV2. 
(see data sheet for pressure values) 

DV1 = closing 
DV2 = opening 

Rattling of the Shells: 

In orderte avoid a rattling ofthe Shells during the opening procedure, the pilot-controlled 
nonreturn valve SV2 should be slightly throttied (setting by means of adjusting screws, 
see page no. 10-6). 

ATTENTION! SV2 must not be closed too much to avoid extreme heating of the oil. 

Security valves RV3: RV4: 

The complete hydraulic system is protected by the security valves (RV3; RV4). The 
security valves must always be set approx. 30 - 50 bar higher than the system pressure 
valves (DVl, DV2). Normally they are set at 280 bar ex works and should never be 
adjusted. 

Pressure gauge connections: 

The System pressures can be checked at the provided measuring points (pressure 
values see data sheet). 

Closing: on cylinder, on ring line, MP1, MA 
Opening: on cylinder, on ring line, MP2, MB 

Pump pressure: MP 
LS-pressure: MLS 
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2.2 Hydraulic diagram 2303.4342 
Control block NG 20N-LS 
Reversing Operation (S3) 
Variable delivery pump - Load-Sensing-regulator 
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Legend: 

A 
B 
DV1,DV2 
F 
KS 
KSS 
LS 
M 
MA, MB, MP1,MP2 
MLS 
P 
P1,P2 
R 
R1,R2 
RV3, RV4 
St1,St2 
SVl 
SV2 
T 
WV 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

pipe (grab closing) 
pipe (grab opening) 
pressure relief valve 
filter 
piston side 
piston rod side 
Load-Sensing-regulator 
motor 
pressure gauge connection 
measuring point baseplate 
hydraulic pump 
pump connection / pressure line 
return line 
nonreturn valve 
check valve with pressure relief valve / security valve 
control line 
stop valve 
stop valve with lift stop 
hydraulic tank 
Shuttle valve 
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2.4 Parts list 

tension relief 

plug-in connector 

cover 

hydraulic unit 

traverse 

ifting cylinder 

protective bracket 

Shell 

^= lubricating point 
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3.0 Operating instructions 

3.1 Observation of U W regulations 

The regulations for the prevention of accidents for load-lifting members must be 
complied with. 

ATTENTION! In order to prevent accidents when climbing up the grab, the 
personnel for Operation and maintenance must take adequate 
precautionary measures in accordance with the regulations for the 
prevention of accidents in order to be protected against failing down 
and other dangers! 

3.2 Putting into Operation 

3.2.1 Initial start-up 

- Compare existing voltage with required grab voltage (please refer to data sheet). 
- Check the hydraulic oil Ievel (see 4.2.1). 

If necessary, refill oil which may have leaked during the transport (see table of 
recommended fluids, sheet no. 11-1). 

- At temperatures below -10 °C, either preheat the hydraulic oil or operate the opened 
grab up to max. pressure at intervals of 2 - 3 minutes for approx. 1 minute, until the 
oil has warmed up to +5 °C. 

- Fit the Suspension to the carrying device. 
Observe SWL of the crane lifting appliance. 

- Connect grab with plug-in connector. In case of wrong sense öf rotation, change 
terminal leads of plug-in connector. In case the plug-in connector is not fitted, 
connect it according to the wiring diagram. 

- Fit tension relief and take care that the rubber-sheathed cord does not stress the 
electrical plug-in connector. 

- Subject the grab to a trial run; first observe 3.3. 
- Check the bolted joints as to their tightness. 
- After approx. 50 hour of Operation, change oil filter element (refer to drawing page

no. 10-1). 

3.2.2 Daily start-up 

Check oil Ievel (see 4.2.1) 
At temperatures below -10 °C, either preheat the hydraulic oil or operate the opened 
grab up to max. pressure at intervals of 2 - 3 minutes for approx. 1 minute, until the 
oil has warmed up to +5 °C. 
Check proper fit and tension relief of plug-in connector. 
Check the tightness of hoses, bolted joints and cylinders. 
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3.3 Information for Operation 

When handling bulk materials which impede the perfect closing of the grab, it would be 
advisible to raise the grab slightly during the closing procedure. In order to reach the 
maximum filling capacity, the grab should be set down horizontally. The grab must never 
dash down on the bulk material at high speed. Heavy impacts should be avoided, in 
order to prevent damages. 
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3.4 Shut-down 

The grab is to be placed in opened condition so that the piston rods are retracted. This 
is of particular importance when the unit is out op Operation for extended periods. The 
plug-in connector is to be provided with protection caps. 

In addition, for longer periods out of service, the grab should be exercised every three 
months to prevent corrosion and gumming of the hydraulic fluid in the control elements. 

3.5 Reoperation 

- Observe all points mentioned under 3.2. 

- Inspect for damages. 

3.6 Transportation 

- The grab must be open during transportation. 
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4.0 Wiaintenance and repair 

4.1 Maintenance 

4.1.1 Oil change 

The first oil change is to be carried out after about 500 service hours. Further oil 
changes every 1000 service hours - after one year at the latest. 
Extraordinary service conditions may cause excessive pollution or an ageing of the oil. 
In such cases we recommend to have an oil analysis carried out in the laboratories of 
the oil supplier. 

- Oil brands, see table: oil recommendation 

- Proceeding: 

1. Set down the opened grab 
2. Unscrew oil dipstick (tank Ventilation) 
3. Put a suitable collectlon basin under the oil drain plug 
4. Unscrew and clean drain plug 
5. Drain oil out of tank (at operating temperature of the unit) 
6. Clean tank 
7. Replace oil filter insert 
8. Rescrew oii drain plug 
9. Fill tank (via filter) 

10. Check oil Ievel (see 4.2.1) 

Kondenswasser-
ablaßschraube 
condensed-water 
drain plug 

Ölmeßstab 
oll dipstick 

Olablaßschraube/ 
oil drain plug 

ATTENTION! Close oil dipstick hermetically when piston rods are extended (grab 
closed). 
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4.1.2 Lubricating instructions 

All lubricating points (marked in red) are to be lubricated every 24 hours with lithium-
saponified grease according to DIN 51825 (recommendation for lubricating grease, 
page no. 11-2; lubricating points are marked in the legend page no. 7-1). 

4.1.3 Oil filter 

In case of new units, the filter insert is to be replaced after about 50 service hours, in 
any other case after every oil change. Furthermore, the oil filter must be checked after 
repairs ofthe hydraulic system and, if necessary, the filter insert must be replaced. 

4.1.4 IVIotor 

After 15000 service hours, the bearings are to be cleaned and half-filled with lithium-
saponified grease, dropping point 160-190 °C. 

4.1.5 Condensed-water 

Drain Condensed water. For this purpose, the drain plug is to be unscrewed (only for 
underwater Operation). 
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4.2 Required checks 

4.2.1 Check oil Ievel 

- The oil Ievel is to be checked with the grab being opened, i. e. with retracted piston 
rods. 

- The grab must be levelled horizontally. 
- The maximum or minimum oil Ievel can be read on the oil dipstick. 
- Too much oil causes an inadmissibly high overpressure in the tank. 
- Too little oil causes an overheating of the hydraulic system and might lead to pump 

damages. 
- For refilling oil, please see table of oil recommendation, page no. 11-1. 

ATTENTION! Close oil dipstick hermetically when piston rods are extended (grab 
closed). 

4.2.2 Check and adjust pressure 

The pressure can be checked at the following points: 

1. On the distribution blocks: closing and opening pressure on the rod-side of the 
cylinder tube 

2. Through assembly holes, the individual system pressures can be measured on the 
control block. 
- Measuring point MA: closing pressure (cylinder) 
- Measuring point MB: opening pressure (clyinder) 

ATTENTION! Due to physical rules, the pressure measured here is approx. 30 to 
40 bar higher than the pressure actually produced by the pump. 
Furthermore, there can be deviations in the pressure measurements, 
which can be measured 
a) during Operation with material (bulk goods) and 
b) during Operation without material (bulk goods) 
in spite of the same pressure adjustment. 

3. - Measuring point MP1: 

- Measuring point MP2: 

- Measuring point MLS: 

The pressure produced by the pump, limited by the 
pressure relief valve DV1 for "closing". The pressure 
measured at this point can be approx. 30 bar lower than 
at measuring point MA. 

The pressure produced by the pump, limited by the 
pressure relief valve DV1 for "opening". The pressure 
measured at this point can be approx. 30 to 40 bar lower 
than at measuring point MB. 

Pressure in the load-sensing signal line to the load-
sensing regulator of the pump (only for variable delivery 
pumps with load-sensing regulator). 
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The following is applicable: 

Electric motor is switched on 
- during the movement of the Shells (cylinder): MLS = MP1/MP2 
- at the end of the movement, i. e. adjusted pressure at DVl respectively DV2 

reaches: MLS = MP1/MP2 -20 to 30 bar 

Control block NG 20-N, Standard design (33) 

Measurina points: 

IVIA 
MB 
DVl 
DV2 
MPI 
MP2 
MLS 

= 
= 
= 
= 
= 
= 
= 

cylinder pressure - closing 
cylinder pressure - opening 
closing 
opening 
pump pressure - closing 
pump pressure - opening 
load-sensing control 
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4. pressure adiustment: 

Pressure adjustment is done at the control block. 

Closing pressure: Pressure release valve DV1 
Opening pressure: Pressure release valve DV2 

The recommended adjustment values are to be seen in the machine card. Other 
values must only be set after having consulted the manufacturer. 

The adjustment itself is to be done as follows: 

- Connect a pressure gauge to measuring point MP1 resp. MP2. 
- Check the existing pressure (Operation into closing resp. opening direction). 
- Lower pressure = Loosen the counter nut at DV1 resp. DV2 and turn the 

adjusting screw to the left (anti-clockwise). Then check 
the pressure and secure the adjusting screw. 

- Raise pressure = Loosen the counter nut at DV1 resp. DV2 and turn the 
adjusting screw to the right (clockwise). Then check the 
pressure and secure the adjusting screw. 

ATTENTION! Prior to adjusting the pressure, the respective pressure relief valve 
should be reieased, i. e. if for example the closing pressure is to be 
changed, the grab shall be operated into "opening" direction for a 
Short while before you turn the adjusting screw of DVl. If the 
respective pressure relief valve is not reieased, adjustment cannot 
be done at all or only with a lot of force, which might lead to 
damages ofthe valve components. 

4.2.3 IVliscellaneous checks 

- Check hoses for damages. 
- Check the bolted joints and lifting cylinders regarding their tightness. 
- Check all screw connections. 
- Check degree of bearing wear. 
- Check plug-in connector and tension relief. 
- Monitor the oil temperature. 
- Check the filter regarding impurities. 
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4.3 Repairs 

4.3.1 General 

The following points must always be observed when making repairs: 

Disconnect the grab from the power supply. After every disassembly or repair, it is 
necessary to check the maximum pressure against that given on the name plate or the 
machine card. Suitably calibrated manometers are to be used. 

4.3.2 Disassembly 

1. Shells 

Set down the opened grab. Support the traverse on Stands, so that the pins are 
relieved of strain. Disassembly in the order specified below: 

1.) Lifting cylinder pins at the shell 

2.) Remove shell pins 

2. Hydraulic unit 

Set down the opened grab. Disconnect the motor cable at the plug-in connector. 
Remove cover. Unscrew hoses from the hood. Unscrew the mounting bolts of the 
hydraulic unit and lift the complete unit out of the grab. 

3. Pump 

Disassembly order as described in par. 2, above. Set down the hydraulic unit with the 
motor downwards. Disconnect pipe lines / hoses. Unscrew the pump mounting bolts 
and remove the pump. 

4. Control block 

Remove cover and disconnect hoses at control block. Loosen mounting bolts and lift 
out control block. 

5. IVIotor 

Disassembly order as described in par. 2, above. Set down the hydraulic unit, motor 
upwards, on Stands. Remove mounting bolts. Attach lift rope to lifting eyes and lift out 
the motor. 

6. Lifting cylinders 

Set down the opened grab. Remove hoses to the lifting cylinders and collect draining 
oil. Dismount lifting cylinder bolts and unscrew lifting cylinder. (Depending on the 
weight, a hemp rope can be used for lifting.) 
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4.3.3 Repair works 

Replace the bearing bushes of the Shells 

Disassembly as described under 4.3.2. Replace the worn bushes by new ones and 
stick in by means of a suitable adhesive, e. g. Loctite Type 638. 

Replace the pins 

When replacing the bearing bushes, check the contact surface of the pins. 
Replace the pins, too, if the contact surface is very worn. 

Replace the lift cylinder seals 
(Rod seal, piston seal, o-rings) 

Remove the cylinder guide nut. Pull out the piston rod from the cylinder tube. 
Remove the guide nut from the piston rod and replace the seals. 

4. Pump 

You should not repair the pump yourself. We propose that you have the defected 
pump repaired by the SMAG. 

5. Control block 

a) Replace the pressure relief valve (see sheet-no. 10-6). 

b) Replace the stop valve (see sheet-no. 10-6). 

Remove both covers and replace the whole stop valve assembly. Replace all parts 
completely, so as to ensure peri'ect Operation. 
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4.3.4 Assembly 

Carry out the assembly in reverse order of the disassembly. Take care that the parts 
provided with packings are not damaged during the assembly. 

Do not use grease containing MoS2 (molybdenum disulphide additives) for spherical 
piain bearings but only pressure-proof lithium-saponified greases to DIN 51825-K2k) 

After the assembly, ensure that the service pressures comply with those indicated on 
the data sheet. 

A T T E N T I O N ! For major repair works, call the after-sales service technician! 
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4.3.5 Control block - Standard design NG 20-N 

Stopfen 

GruiKdblock 
basic block 

Steuerkopf 
control head 

Stopfen 
pug 

Stellschraube 
adjusting screw 

\Rückschlagventi 
nonreturn valve 

Vorsteuervent 
pilot valve 

Grundplatte 
bottom plate 

Wechselventil 
Shuttle valve 

The adjusting screw is only to be adjusted if the grab chatters when being opened or 
closed. If an adjustment ist necessary, proceed as follows: 

Completely unscrew the adjusting screw and then screw it in until the chattering stops. 
The accumulated pressure must not exceed 30 bar, otherwise the oil is overheated 
unintentionally and a prefect opening and closing of the grab cannot be guaranteed. 
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Stopfen 

Rückschlagventi 
nonreturn valve 

Steuerkopf 
control head^ 

Rückschlagvent 
nonreturn valve Shuttle valve 

Vorsteuervent! 
pilot valve 

lf soiled, the pilot valve and the pressure relief valve unit must be cleaned. 
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Wechselventil 
Shuttle valve 

Rückschlagventil 
nonreturn valve 

Vorsteuerventil 
pilot valve 

Rückschlagventil 
nonreturn valve 

Steuerkopf 
control head 

Wechselventil 
Shuttle valve 
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4.4 Table: Oil recommendation - Hydraulic fluids 

For normal Operation, a hydraulic fluid of ISO-viscosity VG 46 shall be used. For 
summer or winter Operation, a hydraulic fluid of ISO-viscosity VG 68 or FB 32 is to be 
used according to the ambient temperature. 

Some suitable fluid types are listed below, others may be chosen according to the a. m. 
criteria: 

ISO viscosity 

Standard 

Range of oil temperature 

Ambient temperature 

ARAL 

BP 

CASTROL 

ESSO 

MOBIL 

SHELL 

TEXACO 

Winter 

VG32 

HVLP 32 

acc. to DIN 51524/3 HV 

-20°C to +80°C 

< -5°C to -20°C 

Vitam HF 32 

ENERGOL SHF 32 

HYSPIN AWH 32 

UNIVIS J 32 

DTE 13 

Tellus Oel T 32 

Rando Oil HD AZ-32 

VG46 

HLP 46 

acc. toDIN51524/2 

-5°C to +80°C 

-5°C to +30°C 

Vitam GF 46 

ENERGOL HLP 46 

HYSPIN AWS 46 

NUTO H 46 

DTE 25 

Tellus Oel 46 

Rando Oil HD B-46 

Summer ,̂ 

VG68 

HLP 68 

acc. toDINSI 524/2 

0°C to +80°C 

> +30'=C 

Vitam GF 68 

ENERGOL HLP 68 

HYSPIN AWS 68 

NUTO H 68 

DTE 26 

Tellus Oel 68 

Rando Oil HD C-68 

In case these fluids are not obtainable, ATF oils (Automatic Transmission Fluid) can be 
used as an alternative. 

ARAL 

BP 

CASTROL 

ESSO 

MOBIL 

SHELL 

DEA 

ATFoils according to 
specification 

type A, Suffix A 

Getriebeöl SGF 84 (gear oil) 

Autran ATF 

Castrol TQ 

ATF-Type A Suffix A 

ATF 200 

Donax Tl\/1 

Deafluid 1585 

DEXRON® quality 

Getriebeöl ATF 22 (gear oil) 

Autran DX II 

Castrol TQ-Dexron II, Fluid 9226 

ATF Dexron 

ATF 220 

Donax TA 

Deafluid 4011 
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AGIP 

ARAL 

AVIA 

BP 

Calypsol 

Castrol 

DEA 

DEFROL 

ESSO 

FINA 

Fuchs 

Mobil Oil 

Shell 

Adhesive grease 

DIN 51513 BC 

FIN 332/F 

Sinit FZL 3 

Avilub BB 21 

Energrease l\/IP-MG2 

Eculit ST 

Spheerol SX2 

Trixolit 2X 

Defrol BC 

Surett Fluid 4K 

Cabline 1060 

DuotacFSIOL 

Mobiltac D 

Cardiunn Fluid C 

Lithium saponified grease 
lubricant 

DIN 51825/2 KTA-L2k 

Longlime Grease 2 

Aralub HL 2 

Avilub special grease WL 

Energrease LS 2 

Calypsol H 442 

Spheerol AP 2 LZV-EP 

Spheerol E PL 2 

Glissando 20 

Defrol Fett KTA-L2k 

Beacon 2 

Marson Lü 

Renolit MP 

Mobilux 2 

Alvania R 2 

Alvania G 2 
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5.0 Failure diagnosis - source of failure 

Failure 

5.1 Grab not functioning 

Symptom 

- Motor not running; motor 
receiving current 

- current o. k. 

- motor running 

Diagnosis/Source of failure 

- fuses 
- contactors 
- rubber hoses 
- connecting terminal 
- slip rings and brushes in 

cable drum 
- plug-in connector 
- diode elements 

- motor defect 

- coupling defect 
- back pressure in pump oil-

intake jammed (dirty oil) 
- pressure relief valve dirty or 

loss of spring pressure 
Readjustment required. 

- Oil Ievel in tank too low. 

ATTENTION! 
If the pump takes in the air, 
this usually leads to 
destruction of pump an in-line 
engine. (see point 4.2.1) 

- control pressure rod in 
control block clamps 

- ground-disk of pump 
damaged or worn 

- spring in piston of pump is 
broken 

- seal of cylinder not water-
tight 

- pipe between pump and 
control block is damaged or 
loosen. 
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Failure 

5.2 Grab malfunctioning 

Symptom 

- Sccops open / close 

Diagnosis/Source of failure 

- locking valve damaged 
(closing or opening side) 

- cylinder glands leaking 
- o-ring in locking valve 

damged 
- pipe connection leaking 

5.3 Hydraulic failure noisy pump 

excessive oil temperature 

- pump worn 

- operated too long producing 
excessive pressure on 
pressure relief valve. 
Throttle too far closed. 

- Too little or unsuitable oil 
in tank. 

scoops rattle when opening - Maladjustment of throttle 
or closing section. 

(see page no. 10-6) 
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