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Diesel Engine System

Diesel Engine

Diesel Engine (Different types)
Diesel Engine (Crane wise list)

Exhaust System

Fuel System

Diesel Engine Accelerator
Pump Distributor Gear Box

Emergency Diesel Engine System
Emergency Diesel Engine

Emergency Diesel Engine (Different types)
Emergency Diesel Engine (Crane wise list)

Travel and Running Gear

Travel Reduction Gear Unit
Pinion and Gear Wheel
Disengaging Devices

Wheel Sets

Wheel Set Bearings

Spring suspension
Expander-Operated Brake Discs
Brake Cylinder Adjuster Units

Brake System

Cab

Cab

Control Panels
Screen Wiper

_Fan

Additional Equipment

Slewing Gear
Slew Reduction Gear Unit

Pinion and Gear Wheel
Roller Bearing Slew Ring

Main Hoist

Main Hoist Reduction Gear Unit including Beak

Rope Drum

REVISED EDITION- Dec’2002

P-2/3

LOCOMOTIVE WORKBR\MALPUR



Railway Crane
Maintenance Manual

Table of Contents (Part-111)

2.10
2.10.1
2.10.2

2.11

2.111
2.11.2
2.11.3

2.12

2.12.1
2.12.2
2.12.3

2.13

2.13.1
2.13.2
2.13.3
2.13.4
2.13.5
2.13.6
2.13.7

2.14

2.14.1
2.14.2
2.14.3
2.14.4

2.15
2.15.1
2.15.2
3.

4.

5.

140 T GOTTWALD CRANE 1986 DESIGN

Auxiliary Hoist

Auxiliary Hoist Reduction Gear Unit includiBrake
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Derricking Gear

Derricking Reduction Gear Unit including Bea

Rope Drum
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Recovery Winch including Brake
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Deflection Rollers
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Steel Construction

Protective Housing and Panelling
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Counterweights
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Outrigger Pads
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Boom and Root Point
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Rope Guides
Boom Support Block

Ropes and Lifting Gear
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_Hook Blocks

Fuel, Oil and Lubricant Chart

Torque Moments
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Periodic Maintenance Schedules 1
1.1 General Guidelines
1.2 Daily
1.3 After 100 Working Hours (Monthly)
1.4 After 250 Working Hours (3 Monthly)
15 After 500 Working Hours (6 Monthly)
1.6 After 1000 Working Hours (Yearly)
1.7 After 2000 Working Hours (2 Yearly)
1.8 After 4000 Working Hours (4 Yearly)
1.9 After 8000 Working Hours (8 YeajlyPOH

Note:- The maintenance overhaul work performed in relationto this manual given in

Part-1 is as per RDSO Maintenance Schedule of 140 drane vide Report No.
MP-727/90 and added by Jamalpur on feedback of user& experience gained
during SEG Visits.

Any change in the RDSO’s Maintenance Schedule Repowill be circulated by
RDSO. Corresponding correction should be made in 8 manual also.
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This schedule for examination and maintenance efvtirious parts of 140 t Diesel Hydraulic
Breakdown Crane (GOTTWALD DESIGN) has been evolwe#fing into account the
experience gained by allot tee railways in thelfigl crane maintenance.

The service periods of cranes specified in thisedake for maintenance attention are the
maximum allowable between successive examinatidasiations in operating conditions
between successive examinations. Variations inatiper conditions may make it necessary to
carry out examinations more frequently, or to idtroe examination of details not scheduled
herein. In such cases the matter should be braogtite notice of the concerned Sr DME /
DME/AME who alone is authorised to introduce anyampe in the standard examination
detailed herein. The Sr DME/ DME/ AME mistall cases, bring to the notice of the
Motive Power Directorate of RDSO, any modificatidaghe schedules giving full details.

The intensive utilisation of the crane makes sudtl®eme necessary in order to reduce the
ineffective time. A well-organised inspection isestial to ensure reliability and freedom from
failure of various details in service. Whilst cangy out the works of the schedule, all missing
nuts, bolts, set screws, cotters, and split piaos rust be replaced and also the items when
found defective must be renewed.

There are certain fundamental requirements thaingpertant to any successful maintenance
programme. These are:-

1. Adequate provision of well-trained supervisors gnélity workmen.
2. Adequate provision of proper maintenance facilitiad tools.

3. Adequate time for scheduled maintenance work todmpleted properly before the crane
is released for its next assignment.

4. Provision of fuel, lubricating oil and water tream equal to or better than that required
ensuring satisfactory crane performance.

5. A well scheduled maintenance programme includingefiective system of maintaining
records — for this purpose, various prescribed didleeforms recommended to be filled up
during each schedule are given at the end of tharte

6. All measuring devices such as torque wrenchesjclair dispensers etc., which require
calibrating should be checked quarterly for accy@csooner, if required.

7. All tools and parts should be accounted for andovad from the crane after any
maintenance work has been performed.

8. All work done including methods and tools used nigstn accordance with manufactures
instructions/ maintenance manual or any techniagrs issued.
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10.

11.

12.

13.

14.

P-2/2

Only genuine spare parts should be used.

Use of waste cotton on diesel hydraulic crane i©RBITED. Use only lint less rags or
wiping towels. The appearance of exterior and ioteof the crane must be maintained

properly.

The crane must be maintained in first class/ tipop- condition, so that, it can be
despatched to the site of accident without anyydela

The Fire Extinguishers are to be maintained byathygropriate authority up to the requisite
standard. Under no circumstance should any diggkhblic crane be allowed to leave the
shed without Fire Extinguishers.

The nature of any ball or roller bearing is sucht thery little lubrication is required. The
grease which may be packed in the bearing is $erfifidor many hours of operation, and
unless the grease is lost by leaking out throughstals; the amount of grease applied at
any one greasing is small. More failure in ball aoider bearings are causéwm dirt and
over greasing than from lack of lubrication. Thenofactures’ recommendations for the
maintenance and lubrication should, thereforejdidly followed.

Whenever any schedule examination is carried dutha items of the lower schedules
should also be attended to.

PERIODIC MAINTENANCE SCHEDULES

To ensure reliable operation and for the propereapkofl140T diesel hydraulic brake down
cranes following periodic maintenance scheduleg lieen prescribed:-

ONoGh~wWNE

Daily schedule

Schedule at the completion of 100 working hoursménthly)

Schedule at the completion of 250 working hoursn{@nthly)

Scheduler at the completion of 500 working hoursi{@thly)

Schedule at the completion of 1000 working hours yearly)

Schedule at the completion of 2000 working hos yearly)

Schedule at the completion of 4000 working hours yarly)

Schedule at the completion of 8000 working hou¢8 yearly)i.e. POH - this is to be
carried out at Eastern Railway Workshop / Jamalpur.

Details in regards to various checks/ attentions tdifferent components / assemblies during
mentioned prescribed time bound maintenance schedelare given in subsequent pages.

*k%k

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Daily 1.2
P-1/3
Sl. Schedule Item as per RDSO Maintenance ScheduleRef. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
1 DAILY
1.1 BEFORE STARTING THE ENGINE
1.1.1 | MAIN ENGINE 24
1 Check engine oil level and top up if necessaryofr@nended oil castrol
Deusol Super 20 m W - 40; SAE —40 or equivalent)shbe maintained at
‘H" mark.
2 Checks for evidence of fuel, oil, water and exhéeesks.
3 Fill / top-up radiator with clean/chromate treateater which should be free
from any suspended impurities such as clay, saad, e
Radiator cap should be fitted back after neced#anyp since this will cause
aeration and over heating of the water/coolant.
4 Battery acid level to be checked up and to be tdpymeif necessary with
distilled water. The terminal should be adequatelgted with petroleum
jelly.
5 Clean dust pan and pre —cleaner on dry type AiagHes.
6 Clean crank case breather.
7 Check belt tension and condition of belts for cfretting, cracking, etc.
8 Fuel tank to be filled up with clean diesel oil'EBJLL" capacity
(Capacity 1000 litres)
9 Check for loose foundation bolts. Tighten theretjuired. 25
1.1.2 | AUXILIARY ENGINE
1 Check for engine sump oil level. Top up, if necegsa
2 Fuel tank to be filled up with clean diesel oil'EBJLL" capacity
(capacity 11 litres). 2.2
1.1.3 SUPERSTRUCTURE
1 Check for the ail level in pump distribution box TRO.Unit). Top up, if
necessary (oil: HP —90).
2 Check hydraulic oil level. Top up, if necessary:(HLP —68). For this
check, rising of gallows may be necessary.
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Sl. Schedule Item as per RDSO Maintenance Schedule| Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
3 Check if all the stop valves of the hydraulic tamk open; if not, open the
fully.
4 Top up air oilier supply, if necessary (Oil: HP 390
5 Observe for any leakage or damages of hoses agd. gRectify if necessary.
6 Check the cablings connecting the various parte@PAT/electrical system
for physical damages.
7 Drain condensate from both air reservoirs.
8 Check fire- extinguishers and first Aid Box in pasn and keep them in
working order.
NOTE: Even minor leakage of oil must be noted andlieninated.
1.1.4 | UNDERCARRIAGE 23
1 Check for axle mounted air compressor system fomadges and
deficiencies; make good if any.
2 Checks, spring suspension for any breakage orieiefig.
3 Check for damage and deficiency in the brake systetuding pipes and
hoses.
4 Floor plate to be cleaned. Ensure it is free frénamd greasy substances.
5 Drain out condensate from all the six air reses/@B small size ones of
capacity 14 litres each and 3 large size onespaity 50 litres each).
6 Check leakages and functioning of parking brake.
NOTE: Even minor leakage of oil must be noted andlieninated.
1.1.5 | MATCH TRUCK 2.6
1 Check for breakage of deficiency in spring suspamsiystem.
2 Check for damage and deficiency in the brake systetading pipes and
hoses.
3 Check leakages and functioning of parking brake.
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Vide Report No. MP- 727/90 Maintenance
Manual
1.2 AFTER STARTING THE ENGINE
1.2.1 MAIN ENGINE 2.4
1 Check leakages of oil, water, and air supply astfyewherever required.
2 Check for any loose nut, bolt, or fastener. Tightem, if required
3 Check gauges and indicators for engine speed, anmdtbe oil
temperature, lube oil pressure, water temperatalieator and fuel indicator
in driver’s cab.
(For details refer engine maintenance manual.)
4 Check lube oil pressure at both idling and maxinseed
(Operating Pressure 8 PSI and 40/70 PSI respbgtive
5 Clean the engine.
1.2.2 | AUXILIARY ENGINE 2.5
1 Check for any leakage of oil. Rectify wherever rieggh
2 Check for loose foundation bolts. Tighten themeduired.
3 Clean the engine.
1.2.3 | SUPERSTRUCTURE 2.2,2.32,7&
1 Check air pressure (operating pressure to be 8.®¥a5 bar); rectify faults, 6.5
if any.
2 Check pollution indicator of hydraulic oil filtelReplace the filter if the
indicator is at the red mark or above 3 bar.
3 Check hydraulic oil pressure of slewing circuit @20ar), power circuits
and Il (280 bar) and pilot circuit (30 bar).
4 Check functioning of fans, lights, screen wipergj Aorns in cab.
5 Checks for leakages of oil water and air; rectifyenever required.
6 Ensure that all limit switches are in working order
7 Check that solenoid valves are not bridged (mapuall
1.2.4 | UNDERCARRIAGE 2.3
1 Check for leakages; rectify, wherever required.
2 Check functioning of brake rigging arrangement.
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No. Vide Report No. MP- 727/90 Maintenance
Manual
2 AFTER 100 WORKING HOURS (MONTHLY)
2.1 MAIN ENGINE 2.4
1 Clean the air intake filter.
2 Make sure that the vent hole in the fuel tank cagléar. 216
2.2 SUPERSTRUCTURE "
1 Check that display of radius on the PAT consoléhefcrane agrees with the
actual radius.
2 Check that all working parameters of load chartsiarrelation to PAT cut
off.
2.3 UNDERCARRIAGE 22&2.3
1 Check for travel brake equipment, linkages, linjngsc. and pneumatic
systems.
2 Check functioning of out- riggers and hydrauliciagiers.
3 Lubricate travel gears with grease.
4 Lubricate brake linkage with oil.
5 Lubricate out rigger pins with oil.
6 Lubricate side bearer with grease.
7 Check lubricating oil level and top up if necessary
(Recommended oil-Castrol Densol Super 20 W 40), SAEequivalent)
REF: RDSO’s SL/CR/140t/BG/JMP dt. 8.5.1992
8 Lubricate bogie pivot with grease. 26
2.4 MATCH TRUCK '
1 Lubricate trestle pad and trestle pivot with grease
2 Lubricate side bearer with grease.
3 Lubricate brake linkage pins with oil.
2.5 JIB 2.14
1 Lubricate main and auxiliary snatch block swivell @heave bearings.
2 Lubricate derrick pulley blocks and sheaves bearing
3 Lubricate ropes with grease.
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No. Vide Report No. MP- 727/90 Maintenance
Manual

3 AFTER 250 WORKING HOURS (3-MONTHLY)
3.1 MAIN ENGINE 2.4
1 Change/ replace engine oil.

NOTE:When lube oil is examined through lube oil an&lys a laboratory

oil change period may be extended, if oil condisatisfactory.

2 Fit new lube oil full flow, filter element, and deed.
3 Remove, clean and inspect dry type air cleanehédes and tears. Check

gaskets/ ‘O’ rings for damage.

Paper type elements should be cleaned by comprassed the direction

opposite to the flow of air.

Discard element even if a pinhole exists.
4 Change lubricating oil bypass filter element angkga
5 Change water filter element.
6 Change fuel filter element and gasket.
7 Check all air — cleaner connections for cracksfingaetc. Tighten all ai

in —take connections.
8 Drain water and sediments from fuel tank.
9 Clean crankcase breathers.
3.2 UNDERCARRIAGE 2.3&2.13.7
1 Checks wear on brake lining.
3.3 MATCH TRUCK

2.6

1 Checks wear on brake lining.
3.4 JIB 2.14
1 Lubricate rope, drum, sheaves, and jib stoppemptdgrease.
2 All structural components are to be visually exasdifor defects/ cracks
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4 AT THE COMPLETION OF 500 HRS ( 6 MONTHLY)
4.1 AUXILIARY ENGINE 2.5
1 Knock out soot from the exhaust silencer.
2 Clean the cooling air duct and space between apfilis on cylinders.
4.2 SUPERSTRUCTURE 2.2
1 Checks drive assemblies.
2 Check oil level and top up, if necessary ( Oil: +39)
- Pump distribution gear box
- Main hoist reduction unit
- Auxiliary hoist reduction unit
- Derrick reduction unit
- Recovery winch reduction unit
- Slewing gear reduction unit
- Traction gearbox.
3 Clean and re-grease boom foot sliding surface ok pin).
4 Lubricate:
- Counter weight gallows with grease,
- Rope drum bearings with grease,
- Foot pedal in cab with oil.
5 Check ropes for damages/ breakages.
6 Collect sample of hydraulic oil. Get it tested aaglace if required.
4.3 UNDERCARRIAGE 2.3& 2.13.7
1 Clean and lubricate with grease :
- Sliding surfaces
- Slewing gear teeth
- Traction gear reduction unit
- Splined shaft
- Screw coupling and buffers.
2 Lubricate with grease (Servo Coat - 140) slewinggrbearing througk
grease nipples.
3 Lubricate bogie bolster pins with grease.
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No. Vide Report No. MP- 727/90 Maintenance
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4.4 MATCH TRUCK 2.6 &2.13.7
1 Clean and lubricate screw coupling and buffers githase.
2 Lubricate bogie pivots with grease.
3 Lubricate bogies bolster pins with grease.
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Sl. Schedule Item as per RDSO Maintenance Schedule | Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
5 AT THE COMPLETION OF 1000 HOURS (YEARLY)
5.1 MAIN ENGINE 2.4
1 Check for turbocharger oil leaks.
2 Tighten turbocharger mounting nuts.
3 Check engine blow —by.
4 Clean radiator.
5 Adjust injector and valves.
6 Check wobble and eccentricity/ alignment marksudsber type.
Discard damper if misalignment is more than 1/16".
7 Check belt tension and adjust as required.
8 Remove and clean air compressor breather element.
5.2 AUXILIARY ENGINE 2.5
1 Drain sumps. Flush out with approved brand of fiagtoil and refill with
new oil.
2 Clean the oil tank and ceramic filter thoroughly.
3 Clean fuel filter bowl.
4 Change paper element of the fuel filter.
5 Change the lub oil filter.
5.3 | SUPERSTRUCTURE 2.2
1 Drain sediment from hydraulic oil tank.
2 Check oil, water and air hoses. Change them, iéseary.
3 Check for corrosion. Repair, if required and paint.
4 Clean water and air cooler fans with water jet.
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No. Vide Report No. MP- 727/90 Maintenance
Manual
5 Inspect drive assemb
6 Carry out fuel oil tank flushing.
7 Change gearbox ail.
8 Check setting of limit switches.
9 Check windows and doors for corrosion, propemfittand locks.
5.4 UNDERCARRIAGE 2.6
1 Check oil level of the travel gear box.
5.5 | MATCH TRUCK 26
1 Check oil level in compensator tanks of hydrautake control.
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Sl. Schedule Item as per RDSO Maintenance Schedul&ef. of
No. Vide Report No. MP- 727/90 Maintenance
6 AT THE COMPLETION OF 2000 HOURS ( 2 YEARLY)
6.1 AUXILIARY ENGINE
1 Change the paper element of air cleaner.
6.2 SUPERSTRUCTURE 283826
1 Re- tightens all the bolts of the slewing ring wahightening force of

783.7 KN + 6.6 KN.

If one or more bolts are found to be slack whigghtening with torque

wrench, then loose bolts should be replaced. Sametiusly two adjacemnt

bolts of the slack bolt/ bolts also should be repth

If 12 or more bolts are slack, all bolts shoulddglaced.
2 Check brake equipment for functioning.
6.3 UNDERCARRIAGE 283&26
1 Retighten all the bolts of the slewing ring with gttening force of

783. 7 KN +_ 6 KN.

If one or more bolts are found to be slack whightening with torque

wrench, then loose bolts would be replaced. Simatasly two adjacent

bolts of the slack bolt/ bolts also should be repth

If 12 or more bolts are slack, all bolts shouldé&glaced.
2 Check brake equipment for functioning.
6.4 MATCH TRUCK
1 Check brake equipment for functioning.
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P-1/1
Sl. Schedule Item as per RDSO Maintenance Schedule Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
7 AT THE COMPLETION OF 4000 HOURS ( 4 YEARLY)
7.1 MAIN ENGINE 2.4
1 Check turbocharger end clearance.
2 Check accessory drive end clearance.
3 Check crank shaft end clearance.
4 Clean injector inlet screens.
5 Clean and calibrate all injectors.
6 Check fuel pump calibrations.
7 Replace fuel pump filter screen and magnet.
8 Check fan hub and drive.
9 Clean and tighten all electrical connections.
NOTE: Arrange for authorised dealer for engine manuifacts
mechanic to check your engine completely — refegiren
maintenance manual for details.
7.2 AUXILIARY ENGINE 2.5
NOTE: Arrange for authorised dealer for engine manufactsl mechanig
to check your engine completely — refer engine teaance
manual for details. 215
7.3 SUPERSTRUCTURE: o
1 Carry out visual inspection of wire ropes by digassling.
7.4 | UNDERCARRIAGE 2.3
1 Check wheel wear.
2 Inspect axle box roller bearings and refill witkegse (LITHON -3 HPC).
2.6
7.5 MATCH TRUCK
1 Check wheel wear.
2 Inspect axle box roller bearing and refill with gse (LTTHON —3HPC)
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After 8000 Working Hours (8-Yearly) 1.9
P-1/6
Sl. Schedule Item as per RDSO Maintenance Schedule | Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
8 POH AT THE COMPLETION OF 8000 HOURS ( 8YEARLY)
(TO BE CARRIED OUT AT E.RLY. WORKSHOP, JAMALPUR)
8.1 Run the main power pack 2.4
1 Check all motions.
2 Check all safety devices.
3 Check all load chart parameters in regard to PAT Llamit Switch cut off.
8.2 Run the auxiliary power pack and check all motiohauxiliary Circuit 2.5
8.3 Jointly check with crane Incharge for all damagedteficiencies/ working 22
problems/ anything abnormal.
Verify jointly with crane Incharge consignee regowhile crane received
for POH>
8.4 C ith match truck to be placed in POH b ®.0.T facility.
rane with match truck to be placed in ay g acility 2134 &2.15
8.5 Remove all lifting tackles, lifting beams and camiveights from match
truck. Send lifting tackles and beams to chain koakng with origina
certificates for examination and testing. 2.15
8.6 Open hoist —I wire rope, hoist —Il wire rope, dekrivire ropes and winch
rope. Send them Chain House along with origindifazate for examination
and testing. 215
8.7 Open gantry rope, load cell, equaliser, sensorecalnld stopper. 214
8.8 Remove bridle, stopper, and boom (Check bridlegysll structural damage
and nylon items.
2.14
8.9 Open ‘A’ frame (front leg, upper leg). Check pubesgtructural damage, and
nylon items.
2.14
8.10 | Open gallows. Check structural damage and nylonsite
8.11 | Remove match truck for POH. 25
8.12 | Start auxiliary power pack and slew the crane &ietout main power pagk
under propped condition. 24
8.13 | Disconnect all sensing devices of main power patdc(rical)
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Sl. Schedule Item as per RDSO Maintenance Schedule| Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
8.1¢ Open main power pack and lower for POH (Before opgrclose all stoj 2.4
cocks except auxiliary pumps Q8 and Q9).
Send the main power pack to authorised dealer Ufaaturer for POH and
load testing.
8.15 | Start auxiliary power pack, slew back the craneratehse the props. 25
8.16 | Open auxiliary power pack and lower for POH (Befopening, close stop
cock). 2.5
Send the auxiliary power pack to authorised delaleanufacture for POH
and load testing.
8.17 | Disconnect all hoses and pipes of under carriagerator (check, replace |f 2.2
required)
8.18 | Open the pivot nut; lift the crane; run out bodieep on trestle. 2.6.4
8.19 | Release wheels and send to wheel shops for inepeofi bearings and 26.5
regressing and necessary repairs. Check wear ké loiac, brake shoe and T
working of the parking brakes. Re —adjust / repl#a®quired.
8.20 | Open the pivot nut of match truck; lift the matehck; run out bogie; keep
on trestle. 2.64
8.21 | Release wheels and send to wheel shop for necassaection and repair.
Check wear of brake disc, brake shoe and workintg@parking brakes. Re 2.6.4,2.6.5 &
— adjust / replace, if required. 26.9
8.22 | Check travelling gear box, pneumatic cylinders amdves. Replace as
required. 26.1
8.23 | Check structural damage of bogie (crane and matatk)t and repair as
required.
2.13.7
8.24 | Disconnect all hoses and pipes of superstructuteator.
8.25 | Drain out entire hydraulic oil (HLP —68) and stanedrum. Flush the tank
before refilling with fresh hydraulic oil. 223
8.26 | Drain out entire diesel oil and store in drum. Kltise tank before refilling
with fresh diesel oil. 243
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No. Vide Report No. MP- 727/90 Maintenance
Manual
8.27 Dismantled all motion’s machineries i 2.9.2,2.10.2,
2112 &
1 Main hoist drum assembly, 212.2
2 Auxiliary hoist drum assembly,
3 Derrick drum assembly,
4 Recovery winch drum assembly.
Inspect these assemblies and replace as required.
8.28 | Fitment of slewing ring:
2.8
1 Levelling of slewing ring to be ensured
2 Systematically replace all bolts and nuts of slgwiimg of super structurg
and under carriage
3 Grease the slewing ring.
4 Tighten the bolts with a tightening force of 78N + 6.6 KN. Follow the
sequence strictly as recommended by manufacture.
8.29 | Lift super structure and keep on trestle.
8.30 | Check all gear boxes (replace if required) : 24.2,2.8
_ _ 2.9.1,2.10.1,
1 Hoist —I (Main) 2111 &
2 Hoist Il (Auxiliary) 2121
3 Derrick
4 Slewing gear box
5 Recovery winch.
Replace the ail (Oil: HP —90).
8.31 | Check all cylinders, valves of super structure ander carriage 2.2
(Replace if required).
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Sl. Schedule Item as per RDSO Maintenance Schedule | Ref. No. of
No. Vide Report No. MP- 727/90 Maintenance
Manual
8.3 Check structural damage of super structure andrucaigiage. Repair ¢ 2.13
required.
8.33 | Lift super structure and keep on under carriageslewing ring. Follow 213
manufacturer’s instructions while assembly. '
8.34 | Keep all motion’s machinery in position systemdtica 2.9.2.2.10.2,
1 Main hoist drum assembly 2112&
2.12.2
2 Auxiliary hoist drum assembly
3 Derrick drum assembly
4 Slewing gear box
5 Recovery winch drum assembly.
8.35 | Keep auxiliary power pack in position and connbetlioses.
8.36 | Connect the hoses and pipes of rotor with supectstre. 2.5
8.37 | Connect all hoses and pipes of all drum assembdyipér structure. 2.2
2.9.2,2.10.2,
8.38 | Fill up hydraulic oil (HLP —68) into the tank (Cagity 1400 litre). 2.11.2&2.12.2
2.2.3
8.39 | Assemble the bogies (after receiving wheel sets fndneel shop) of:
2.13.7
1 Crane
2 Match Truck.
8.40 | Push the bogies inside the crane/match truck.
2.13.7
8.41 | Lift the crane, remove trestle and lower on bogigéghten the pivot nut).
8.42 | Lift the match truck; remove trestle and lower ayies (Tighten the pivat
nut).
8.43 | Connect all hoses and pipes with under carriage atod
8.44 | Connect all hoses and pipes of match truck. 22 &24.3
22&2.3

140 T GOTTWALD CRANE 1986 DESIGN

REVISED EDITION- Dec’2002

LOCOMOTIVE WORKBR\MALPUR



Railway Crane
Maintenance Manual

After 8000 Working Hours (8-Yearly) 1.9
P-5/6
Sl. Schedule Item as per RDSO Maintenance Schedule| Ref. No. of
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8.44 Attach match truck with crar

8.45 | Assemble main power pack in position; connect gleg (after slewing the 2.4
crane and propping by auxiliary power pack.).

8.46 | Assemble gallows in position and fit cylinders. 2211

8.47 | Assemble ‘A’ frame (lower leg, upper leg and frted) in position. 2.14

8.48 | Assemble boom in position. 2.14

8.49 | Assemble stopper in position. 2.14

8.50 | Assemble bridle block in position. 2.14

8.51 | Assemble gantry/ tension wire rope with equalidead cell and bridlg 2.15
block.

8.52 | Start main / auxiliary power pack. 2.4 &2.5

8.53 | Reeve on derrick wire ropes. 2112

8.54 | Reeve on main hoist wire rope. 29.2

8.55 | Reeve on auxiliary hoist wire rope. 2.10.2

8.56 | Reeve on recovery winch rope. 2122

8.57 | Check all electrical items and connect. 2.1

8.58 | Check all load chart parameters in reference to R&@ set all limit 2.16
switches.

8.59 | Test and trial at 25% over load.

8.60 | Spray paint.
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Sl. Schedule Item as per RDSO Maintenance Schedule

No. Vide Report No. MP- 727/90

9 GENERAL WORKING INSTRUCTIONS:

1 Periodic maintenance of the crane should be ddee iafs placed on level track and parking
brakes of crane and match truck applied.

2 After completion of schedule maintenance work chaall ensure that no tools or replaged
parts lie over the crane.

3 The staff while working under the crane or whilargting over footboards/ super structure
must not smoke or strike up fire nearby.

4 In case any structural part is damaged and it ieteectified, ensure:

4.1 Direct flame does not damage cables, hoses, pipest;take all fire prevention measures for
hoses, cables etc. from direct heat by shieldiedgldme.

4.2 For any structural repair, ensure proper preheatirsg of recommended electrodes and
argoshield welding.
FURTHER READING;

1 Gottwald’s manual.

2 Engine manufacturer’'s manual.
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Electrical System 2.1
211 Switch Cabinets
2.1.2 Junction Boxes and cableways
2.1.3 Batteries
2.1.4 Three- Phase Generator (Out put 24 V DC)
2.1.5 Hoist and Lowering limit switches
2.1.6 PAT system
2.1.7 Lighting and sockets
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Description
The superstructure switch cabinets serve to holseetsential electrical and electric

components, which are required to contnegnitor and supply the crane with power. They
are located in the machinery house, side p¢bek Figure 'A’).

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuesd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly posted both in and out
side the cab. Remove the ignition key and battexin rewitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot and moving parts—geamf getting burnt, crushed and
drawn into the equipment!

Maintenance Instructions:

Check the switch cabinets for any external damage.

In particular, check the doors as to whether tHegecproperly.
Any faulty seals must be replaced immediately.

* Check cabin connections for firm seating anchdge.
Clean the switch cabinet’s interior with a suitatleaning aid.

Remove any water, which has penetrated into thimegab
Establish the cause and eliminate.

Clean the hinges and locks on the switch cabinet dod grease slightly
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Description
The cableways and junction boxes serve to protistribute and fan in the cable looms.

To provide a better overview and to protect theividdial cables, the cables are
concentrated in cableways.

SAFETY INSTRUCTIONS
Before maintenance work is performed, it must bsuesd that the crane cannot be

switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mubg visibly posted both in and
outside the cab. Remove the ignition key and hattein switch and secure against any
unauthorised start.

The cane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or

drawn into the equipment!

Maintenance Instructions
Check the junction boxes for external damage. Ensniparticular, that the cover is sealed

properly and tightly. If a cover is not seal prdpgeelectrical equipment can be severely
damaged through water and dirt penetrating.

Check the cables for external damage, bends, arislgepoints and check whether the
cables are firmly seated in the cable looms.

Clean the junction box interior with a suitable &&lg. vacuum cleaner). Eliminate any
water, which may have penetrated into the boxetablish the cause and eliminate.
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Description

The batteries are fed by the 3 — phase generatiiealiesel engine system. The batteries supply
the electrical system of the crane with power. bhteries for the diesel engine are located on a
stand in machinery hous€See Figure "A’)

SAFETY INSTRUCTION

Before maintenance work is performed, it must b&uesd that the crane cannot be switched on and is
secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly posted both in and outside the
cab. Remove the ignition key and battery main swétad secure against any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts rgea of getting burnt, crushed or drawn into
the equipment!

Never place objects or tools on the batteries. Kibepbatteries clean and dry — Danger of short —
circuiting!

Use caution when handling battery acid. Observeréspective safety regulations. Avoid contact
with skin and do not drinkDanger of causticisation!

Do not drink the purified water Banger of poisoning!

No smoking, no naked flame or light, sparks or ghgwashes near the batteriesBDanger of
explosion and fire!

Caution near the overhead lines! Do not climb ug@grane superstructure!

Mortal danger!

Maintenance Instructions
Check the batteries and the cable-connecting tatrfon external damage.

Check whether the batteries are firmly seated @n khttery carrier: if required, tighten the
mounting bolts on the retainer bar.

Screw out the filler plugs and check the electmbgvel; if required, top up the distilled water to
the marking.

Clean battery covers with a suitable aid accordngegulations and then dry to avoid leakage
current. If moisture has penetrated in to the biaiefind the cause and eliminate it.

Clean the cable connecting terminals, grease with grease and check for firm seating. Then
close the battery drawer.
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Figure 'A’
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Three — Phase Generator
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V
3-phase generator

Description

The generator converts the mechanical powerelgctric power.

SAFETY INSTRUCTIONS
Before maintenance work is performed, it must tseiesd that the crane cannot be switched on

and is secured against rolling. In addition, a “Méénance Work” warning sign must be visibly
posted both in and outside the cab. Remove thgdgrkey and battery main switch and secure

against any unauthorised start.

The crane must not be in the way of other vesicl
Ensure that no one in near hot or moving partiarger of getting burnt, crushed or drawn into

the equipment!

Maintenance Instruction

Check the generator and its connections for fieating and external damage.

The fan belt and its tensioning are dealt withhie section on maintenance work for the diesel

engine.
Note: When the engine is running:
. do not switch off the battery main switch.

do not release battery terminals, pole terminalges in the mains
do not allow the generator to run without beingreuted to the battery.
» It is not permissible to short — circuit (or tafetconnections on the generator and the

controller among one other or by earthing.
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Description

The crane has limit switches for the main and &nilhoists as well as for the derricking gear.
(See Figure 'A")

Derricking gear:

The limit switches for the derricking gear are mimaihdirectly on the rope drum. In working range,
the limit switches switch off in the steepest awvdst boom working positions. In addition, when
the bridging switch activated, the derricking matis switched off in the lowest boom position for
transport purposes or in the steepest positiorafsing/lowering the counterweight.

Main and Auxiliary hoists:

Both hoists are fitted with a hoist and loweringiti switch, which are located on their respective
hoist drums. The hoist limit switches switch ofethook in the highest hook position and thus
prevent the hook gear from being pulled into therbchead. The lowering limit switches switch
off the hoist in the lowest hook position and thrsvent the rope from uncoiling beyond the
required remaining safety windings.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane can not be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muisé visibly posted both in and outside the
cab. Remove the ignition key and battery main &watad secure against any unauthorised start.
The crane must not be in the way of other vehicles.

Caution near the overhead lines! Do not climb uppahe crane superstructure! Mortal danger!
Ensure that no one in near hot or moving parts agéa of getting burnt, crushed or drawn into
the equipment!

Maintenance Instructions

Check the limit switches and their mountings andnextions for external damage and firm
seating.

Open the limit switches and their mountings ancheations for external damage and firm seating.

The functional test must be carried out withoutllodpproach all the switching points slowly.
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Description

The PAT Systen(Figure ‘A’) ensures that crane elements are not subject ttoaden all
working positions and to ensure that the crane daédip over because the load lifted
exceeds the lifting capacity in the particular dguafation.

The PAT system functions based on:

e The selected outrigger base

« The load cells on the load sensor located withrgamire rope, left side.

e The angle sensor on the boom and slewing sensor

The respective data is shown on the control aruladigpanel in the cali-{gure 'A).

In Crane No. 143001 t80@4 SLI of Amrita Lakshmi Electronic&igure 'A’) and in
Crane No. 143005 to 143010 SLI of Mechanica SystBwtsLtd. Pune, has been fitted
(Figure 'B’). For this refer to the manual of these suppliers.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuerd that the crane cannot be
switched on and is secured against rolling. In &ddi a “Maintenance Work” warning
sigh must be visibly posted both in and outside dhie. Remove the ignition key and
battery main switch and secure against any unaigkdrstart.

The crane must not be in the way of other vehicles.

Ensure that no one in near hot or moving parts -Agda of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions:
Check the limit switches, the load cells, areldhgle sensor for damage and firm seating.

When the functional test is carried out, all thaifiswitch switch-off points must be approached
with care. Check as to whether the controls onpidueel show the proper indication. In addition,
check as to whether the limit switches switch aéigerly.
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Description
The crane lighting consists of:

« Cab lighting.
« Machinery house lighting.
* One halogen spotlights for crane operation, atémre in front of cab.

(See figure'A")
« A halogen spotlight for crane operation locatedeahind the superstructure.
« A spotlight located behind the cab for checkinghbest and derricking gears.
* Two adjustable spotlights on the boom head.

In addition, the crane is fitted with four 24 V &ets of which one is located in the cab and
one each is located at the front and rear of emotecside.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuerd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mube visibly posted both in and

outside the cab. Remove the ignition key and hattein switch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Caution near the overhead lines! Do not climb uppahe crane superstructure!

Mortal Danger!.

Ensure that no one in near hot or moving parts -Agda of getting burnt, crushed or

drawn into the equipment!

Maintenance Instructions:

Check all the lighting elements of the crane, tme@untings, and cable connections for
damage, firm seating, and moisture. Damaged ortrtigiging fixtures must be replaced.
Any damaged or faulty sockets must also be replaced

Clean the lighting fixtures with a suitable aid.

Check the lighting elements for proper functioniAgqy faulty lamps or lighting element
with broken glass must be replaced immediately.
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Figure 'A’
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Hydraulic System (S/S & U/C) 2.2

2.2.1 Main Pumps

2.2.2 Secondary Pumps

2.2.3 Hydraulic Oil Tank

224 Slewing Gear Pump Filter

2.2.5 Rotary Lead — Through

2.2.6 Suspension blocking cylinders

2.2.7 Undercarriage Control Blocks

2.2.8 Outrigger Cylinders

2.29 Hoist, Derricking Gear, Slewing Gear and €tdvear Motors

2.2.10 Superstructure Control Blocks

2.2.11 Counterweight Cylinders
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Description
The Crane has a main pump assembly which is lodditedtly downstream of the pump
distributor gearbox on the diesel engine.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseiesd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mube visibly posted both in and
outside the cab. Remove the ignition key and hattein switch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Use caution when dealing with oil danger of beingn or scalded!

Caution — Hydraulic system! Work may only be performedhmnhydraulic system when
there is no pressure in the system and the diggghe is stationary. This also applies to
the tightening of hydraulic connections.

Use caution when releasing connections that higheunted components could drain dry.
In these cases, ensure an adequately sized drip ipaavailable. Observe disposal
regulations!

Caution! - Sections of the hydraulic and air pressure syst@rastill under pressure even
when the crane is at standstill.

Maintenance Instructions
Check the pumpgSee Figure ‘A’) and their connections for external damage and
leakages.

The running noises of the pumps must be checkedinérease in the running noises
coupled with an increase in pressure indicate pdampage. In this case, the crane must
not be operated and the pump must be replaced.

During operation, the operating pressure can beketk by means of pressure gauges
mounted on right side panel in the q&ge Figure’ B ). Faulty pressure gauges must be

replaced,;

Item No: 1 Control Oil Operating Pressure: Ma30 bar
Item No: 2 Slewing Gear Operating Pressure: N2@g: bar
Item No: 3 Pump 1 Operating Pressure: Max: 280 b
Item No: 4 Pump 2 Operating Pressure: Max: 280 b

Note: After work has been completed on the hydraulgtey, during which oil has been
lost out of the hydraulic circuit, top up the hydlia oil in the housings of the hydraulic
pumps and hydraulic motors via their respectivkdga oil connections. Otherwise, the
hydraulic system could suffer severe damage. Tlacepor top up oil, an external oil filter
with a minimum retaining rate 10m must be used.

Caution! - If the oil stop cocks below the hydraulic oil taake closed for work being
performed on the hydraulic system, check as to kdrethe stop cocks have been re-
opened prior to re-starting as otherwise the hyldraystem could suffer severe damage.
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Figure ‘A’ Mai Pumps

Figure’ B
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Description

The secondary pump for emergency operation iséocah the emergency diesel engine.
(See Figure 'A)

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuesd that the crane cannot be
switched on and is secured against rolling. In &ddi a “Maintenance Work” warning
sign must be visibly posted both in and outside dhie. Remove the ignition key and
battery main switch and secure against any unausidrstart.

The crane must not be in the way of other vehicles.

Ensure that no one in near hot or moving parts -Agda of getting burnt, crushed or
drawn into the equipment!

Use caution when dealing with oil danger of beingn or scalded!

Caution- Hydraulic system! Work may only be performed lom hiydraulic system when
there is no pressure in the system and the diegghe is stationary. This also applies to
the tightening of hydraulic connections.

Use caution when releasing connections those higheunted components could drain
dry. In these cases, ensure an adequately sizgdpdm is available. Observe disposal
regulations!

Caution! - Sections of the hydraulic and air pressure systerasstill under pressure even
when the crane is at a standstill.

Maintenance Instructions

As the secondary pumps on the emergency dieseh@dgi not run in normal operation, it
is necessary to carry out a trial run. The trial must last at least 5 minutes against a
minimum pressure 5 bar to a maximum pressure 0b200

Check the pumps and their connections for extatamlage and leakages.

The running noises of the pumps must be checkedinémease in the running noises
coupled with an increase in pressure indicates pdampage. In this case, the crane must
not be operated and the pump must be replaced.

Note: After work has been completed on the hydraulgtey, during which oil has been
lost out of the hydraulic circuit, top up the hydlia oil in the housings of the hydraulic
pumps and hydraulic motors via their respectiv&kdga oil connections. Otherwise, the
hydraulic system could suffer severe damage. Tlacepor top up oil, an external oil filter
with a maximum retaining rate of 1@n must be used.

Caution !- If the oil stop cocks below the hydraulic oil taake closed for work being
performed on the hydraulic system, check as to hdrethe stop cocks have been
re-opened prior to re-starting as otherwise therdulit system could suffer severe
damage.
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Figure ‘A’

Secondary Pump
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Description
The hydraulic oil tank serves to store the hydrauwll for the hydraulic system. The
hydraulic oil is added, topped and drained viatnk. The tank capacity is approx. 1400
Ltrs.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must ®ued the crane can not be switched
on and is secured against rolling.

In addition, a” Maintenance Work” warning sign mubg visibly posted both in and
outside the cab. Remove the ignition key and batt&in switch and secure against any
unauthorised start.

Use caution when dealing with oil danger of beingn or scalded!

Caution! Hydraulic System! Work may only be performed @nhdraulic system when
there is no pressure in the system and the diegghe is stationary. This also applies to
the tightening of hydraulic connections.

Use caution when releasing connections that higheunted components could drain dry.
In these cases ensure adequately sized drip pareitable.

Observe disposal regulations!

Caution! Sections of the hydraulic and air pressure systarasstill under pressure even
when the crane is at a standstill.

Maintenance Instructions
Check the hydraulic oil tank and imrections for external damage and leakages.

The oil level can be read off by means of the diggSee Figure 'A )

on the tank side. The oil level must be checkempatating temperature. The maximum oil
level has been reached when all the cylindersetraated. The oil must not fall below a
minimum level when all the cylinders are completekyended.

When oil is added, it must be poured through aereal mounted filter assly. with a filter
absolute fineness of 410n.
Caution!- only use oil of the same brand for topping up.

The oil is drained via the oil drain plug below tiyraulic tank. $ee Figure ‘B’)

Caution- oil quantity approx.1400 ltrs!

The breather filters are installed on the tank upgide Gee Figure ‘A) whenever
hydraulic oil is topped up, the filter cartridgeistioe breather filter must be checked and if
required, replaced. To do so, unscrew the filtarecochange the cartridges, and screw on
the cover again tightly.

There are two gauges (0-16 bar or 0-10 bar). lfifi@act pressure in running condition is
3-4 bar. Filters must be replaced by new.
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Figure ‘A" Figure ‘B’

Hyd. Tank Oil dipstick Drainage Cocl

Note: After work has been completed on the hylitaaystem, during which oil has been lost out
of the hydraulic circuit, top up the hydraulic wilthe housings of the hydraulic pumps and
hydraulic motors via their respective leakage oitrections.

Otherwise, the hydraulic system could suffevere damage. To replace or top up oil, an
external oil filter with a minimum retaining raté 10 um must be used.

Caution! If the oil stop cocks below the hydraulic @hk are closed for work being performed on
the hydraulic system, check as to whether the sttkzchave been re-opened prior to re-
starting as other wise the hydraulic system couftéssevere damage.
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Description
The hydraulic oil flow of the slewing gear pumgzlisaned via line filter.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must baried that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mubg visibly posted both in and
outside the cab. Remove the ignition key and hattein switch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near to or moving parts- a@eirgf getting burnt, crushed or drawn
into the equipment!

Use caution when dealing with oil danger of beingrib or scalded!

Caution- Hydraulic system! Work may only be performed lom hiydraulic system when
there is no pressure in the system and the diegghe is stationary. This also applies to
the tightening of hydraulic connections.

Use caution when releasing connections that higheunted component could drain dry.
In these cases, ensue an adequately sized dripigpaavailable. Observe disposal;
regulations!

Caution! — Sections of the hydraulic and air pressure sgstare still under pressure even
when the crane is at a standstill.

Maintenance Instructions

Check the filter and its connections and mountiiogexternal damage, leakages, or firm
seating.

The filter is fitted with a visual pollution inditar. (See Figure 'A’) When the oil is at
operating temperature, the red indicator on therfihust not be visible.

To change the filter;

* Itis not possible to clean the filter insdttmust be replaced when clogged.

*  Prior to changing the filter insert, first ealse the pressure via the pressure drain
plug on the under side of the filter body.

* Then unscrew the filter body, remove the filtasert, empty the filter body and clean
thoroughly. Check the thread and the seals as &theh they are in good condition
and then wet with hydraulic oil.

*  Prior to inserting the new filter elementrew the pressure drain plug tightly on.

*  Screw in the filter body by hand until the rhaaical stop. Then it must be loosed by %
rotations. The sealing effect is not better assalt®f increased tightening.

*  On completion of maintenance, check filter fooper sealing.
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Figure ‘A’

Note: After work has been completed on the hydecasystem, during which oil has
been lost out of the hydraulic circuit, top up tharaulic oil in the housings of
the hydraulic pumps and hydraulic motors via theispective leakage oil
connections.

Otherwise, the hydraulic system could suffevere damage. To replace or top
up oil, an external oil filter with a minimum reténg rate of 1Qum must be
used.

Caution! If the oil stop cocks below the hydraulic oil taake closed for work being
performed on the hydraulic system, check as to kdrethe stopcocks have
been re-opened prior to re-starting as otherwise htydraulic system could
suffer severe damage.
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Description

The rotary lead-through is a rotary hydraulic connettletween the undercarriage and the
superstructurgSee Figure 'A) In addition, it houses the ducts for the air pnessupply.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must iesd that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign museé visibly posted both in and outside
the cab. Remove the ignition key and battery maittk and secure against any unauthorised
start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggarof getting burnt, crushed or drawn into

the equipment!

Use caution when dealing with oil danger of beingrib or scalded!

Caution- Hydraulic system! Work may only be performed anhjdraulic system when there

is no pressure in the system and the diesel engirstationary. This also applies to the

tightening of hydraulic connections.

Use caution when releasing connections those higi@mmted components could drain dry. In
these cases, ensure an adequately sized drip Eamigble.

Observe disposal regulations!

Caution- Sections of the hydraulic and air pressure systam still under pressure even when
the crane is at a standstill.

Maintenance Instructions

Check the hoses, their connections, and attachnfentsxternal damage, firm seating, and
proper sealing.
a. Replace any damaged components immediately. Argeloo leaky connections must
be tightened or if required, replaced.
b. Check the carrier for the rotary lead- throughdorrecting seating and damage.

Caution- The rotary lead- through must not be twistedptiierwise the built-in seals will be
damaged

Note: After work has been completed on the hydraul&tesy, during which oil has been lost
out of the hydraulic circuit, top up the hydrauitin the housings of the hydraulic pumps and
hydraulic motors via their respective leakagegoiinections.

Otherwise, the hydraulic system could sufferesevdamage. To replace or top up oil, an
external oil filter with a minimum retaining raté 10 um must be used.

Caution!- If the oil stop cocks below the hydraulic oil tamke closed for work being
performed on the hydraulic system, check as to hérethe stop cocks have been re-opened
prior to re-starting as otherwise the hydraulideyscould suffer severe damage.
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Figure ‘A’

Rotary Lead Through
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Description

The suspension blocking cylinders serve to locksihgpension spring deflection to the wheel
set springs during crane operati(ee Figure 'A’). The suspension blocking cylinders are
single-acting plunger-type cylinders spring-retumechanism. The undercarriage hydraulics
must be switched on via the respective selectdckvim the cab.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must Iseied that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign mus# visibly posted both in

and outside the cab. Remove the ignition key arigéilyamain switch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggairof getting burnt, crushed or drawn into

the equipment!

Use caution when dealing with oil danger of beingn or scalded!

Caution- Hydraulic system! Work may only be performedhtmnhydraulic system when there is

no pressure in the system and the diesel engis&ti®nary. This also applies to the tightening
of hydraulic connections.

Use caution when releasing connections that higheunted components could drain dry. In
these cases, ensure an adequately sized drip Eamigble.

Observe disposal regulations!

Caution! — Sections of the hydraulic and air pressure systare still under pressure even

when the crane is at a standstill!

Use caution when opening the suspension blockitigdeys! The pistons are spring-loaded-

Danger of accidents! Mortal danger!

Maintenance Instructions

Check the suspension blocking cylinders and theimections for external damage, proper
sealing, and firm seating.

Retract and extend the cylinders. In particulagoghfor proper retraction and at the same time
carry out an inspection of the piston rods.

Note: After work has been completed on the hydraulidesys during which oil has been lost
out of the hydraulic circuit, top up the hydrautit in the housings of the hydraulic pumps and
hydraulic motors via their respective leakage oiireections.

Otherwise, the hydraulic system could suffer sewvdmenage. To replace or top up oil, an
external oil filter with a minimum retaining raté 10 um must be used.

Caution! If the oil stop cocks below the hydraulic oil taate closed for work being performed
on the hydraulic system, check as to whether tbp sbcks have been re-opened prior to re-
starting as otherwise the hydraulic system coufféssevere damage.
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Figure 'A’
Suspension Blocking Cylinder
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Description

The control blocks in the undercarriage serve tiace and extend, raise and lower the outriggers,
operate the suspension blocking and to disengagdrdliel gear pinioriSee Figure 'A’). The
undercarriage hydraulic must be switched on visstiector switch in the cab.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tsied that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign mus# visibly posted both in

and outside the cab. Remove the ignition key artbiyamain switch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-gairof getting burnt, crushed or drawn into

the equipment!

Use caution when dealing with oil danger of beingrib or scalded!

Caution- Hydraulic system! Work may only be performed e hydraulic system when there is
no pressure in the system and the diesel engistationary. This also applies to the tightening of
hydraulic connections.

Use caution when releasing connections that higheunted components could drain dry. In
these cases, ensure an adequately sized drip Eamikable.

Observe disposal regulations!

Caution! — Sections of the hydraulic and air pressure systare still under pressure even when
the crane is at a standstill!

Maintenance Instructions

Check the valve blocks and their connections feereal damage and leakages.
* Tighten the fittings, if required, but only whehey are not under pressure. Then carry out
a sealing test under pressure.

Check each of the Propping and Outrigger cylind@extly by means of the hand levers.

The suspension blocking and travel gear pinionndiagement device are operated by means of
one hand lever.

Note: After work has been completed on the hydraulgtey, during which oil has been lost out
of the hydraulic circuit, top up the hydraulic @il the housings of the hydraulic pumps and
hydraulic motors via their respective leakage oitrections.

Otherwise, the hydraulic system could suffer sedamage. To replace or top up oil, an external
oil filter with a minimum retaining rate of 1@m must be used.

Caution! If the oil stop cocks below the hydraulic oil tasute closed for work being performed on
the hydraulic system, check as to whether the sttkschave been re-opened prior to re-starting
as otherwise the hydraulic system could suffer eglamage.

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Undercarriage Control Blocks 2.2.7
P-2/2

Figure 'A’

Control block lever
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Description
The crane is fitted with four outrigger beams. Eacitrigger beam has a swing-out cylinder
(SeeFigure ‘A’) and a propping cylindéBee Figure ‘B’)

SAFETY INSTRUCTIONS

Before maintenance work is perfornmieghust be ensured that the crane cannot be swdtcime
and is secured against rolling.
In addition, a “Maintenance Work” warning sign muse visibly posted both in and outside the
cab. Remove the ignition key and battery main swétod secure against any unauthorised
start.
The crane must not be in the way of other vehicles.
Ensure that no one is near to or moving parts- @argf getting burnt, crushed or drawn into
the equipment!

Use caution when dealing with oil- danger of belmgnt or scalded!
Caution- Hydraulic system! Work may only be performedhtmnhydraulic system when there is
no pressure in the system and the diesel engisiationary. This also applies to the tightening
of hydraulic connections.

Use caution when releasing connections that higheunted component could drain dry. In
these cases, ensure an adequately sized drip amikkble. Observe disposal; regulations!
Caution! — Sections of the hydraulic and air pressure systare still under pressure even
when the crane is at a standstill.

Maintenance Instructions

Check the cylinders and their connections formeedamage, firm seating, and proper sealing.
Tighten or replace loose or leaky connectishen the system is not under pressure.

On completion of maintenance work, carry outalisg test under pressure.

The piston rods of the propping latch into retrqtesition automatically.

Note: After work has been completed on the hydraulidesyis during which oil has been lost
out of the hydraulic circuit, top up the hydrautit in the housings of the hydraulic pumps and
hydraulic motors via their respective leakage oilreections.

Otherwise, the hydraulic system could suffer sewvdmenage. To replace or top up oil, an
external oil filter with a minimum retaining raté 10 um must be used.

Caution! If the oil stop cocks below the hydraulic oil tamte closed for work being performed

on the hydraulic system, check as to whether tbp sbcks have been re-opened prior to re-
starting as otherwise the hydraulic system coufféssevere damage.
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Figure ‘A’

Swing-out Cylinder Propping Cylinder
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Description

Both hoisty See figure ‘A’, item 1 and 2 ), the derricking geatitem 3), the slewing gear
(item 4), the two travel gearsitem 5 ) and the recovery winch ( not illustrated) are éniv
by the axial piston constant motor. The motorslaleicated by means of the hydraulic oil
system and are thus more or less maintenance-free.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseied that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign ntuse visibly posted both in and out side
the cab. Remove the ignition key and battery maiitce and secure against any
unauthorised start.

The crane must not be in the way of other vehicles

Ensure that no one is near hot or moving partsigia of being burnt or scalded!

Caution- Hydraulic system! Work may only be performed lo@ hydraulic system when
there is no pressure in the system and the diegghe is stationary. This also applies to the
tightening of hydraulic connections.

Use caution when releasing connections those higteeinted components could drain dry.
In these cases, ensure an adequately sized drifsparailable.

Observe disposal regulations!

Caution! - Sections of the hydraulic and air pressure systarasstill under pressure even
when the crane is at a standstill.

Maintenance Instructions

Check the motors and their connections for firmtinga external damage, and proper
sealing.
NoteMotors are lubricated by means of leakage oit ihwhy no oil change is required!

Check the running noises of the motors; if the ll@fethe running noise has increased in
connection with an increase in pressure, the matmnkl be damaged.

* The maximum permissible leakage oil quantity bé thydraulic motor is 15 | /min at
operating pressure. The leakage oil connection matdbe closed under any circumstances
as the hydraulic motors could be destroyed asudtres

Note: After work has been completed on the hydraul&tesy, during which oil has been lost
out of the hydraulic circuit, top up the hydraudiit in the housings of the hydraulic pumps
and hydraulic motors via their respective leakajeannections. Otherwise, the hydraulic
system could suffer severe damage. To replacepoupooil, an external oil filter with a
minimum retaining rate of 10m must be used.

Caution:! If the oil stop cocks below the hydraulic oil taake closed for work being
performed on the hydraulic system, check as to hdrehe stopcocks have been re-opened
prior to re-starting as otherwise the hydraulideryscould suffer severe damage.
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Figure ‘A’ P-2/3
\Main Hoist Motor (Item 1)

\ Aux. Hoist Motor (ltem 2)
ST IR | ‘:

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Hoist, Derricking, Slew and Travel Gear Motors 2.2.9

P-3/3
Figure 'A’

Slewing Motor (Item 4)
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Description

The superstructure control blocks control the cmaradl motions except slewing. The
individual control levers (gate valves) are opetat& pilot control valves from within the
cab.(See Figure 'A")

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.
In addition, a “Maintenance Work” warning sign museé visibly posted both in and out
side the cab. Remove the ignition key and battexin rewitch and secure against any
unauthorised start.

The crane must not behmway of other vehicles.

Ensure that no one is rnieatr or moving parts- danger of being burnt or seald
Caution- Hydraulic system! Work may only be performed am hgdraulic system when
there is no pressure in the system and the diegghe is stationary. This also applies to
the tightening of hydraulic connections.
Use caution when releasing connections those higheunted components could drain
dry. In these cases, ensure an adequately sizedodri is available.
Observe disposal regulations!
Caution! - Sections of the hydraulic and air pressure systerasstill under pressure even
when the crane is at a standstill.

Maintenance Instructions
Check the control blocks and their connectionsfdernal damage and leakages.

Tighten the fittings; if required, but when the teys is not under pressure. Then carry out
a sealing test under pressure.

Note: After work has been completed on the hydraulidesys during which oil has been
lost out of the hydraulic circuit, top up the hydlia oil in the housings of the hydraulic
pumps and hydraulic motors via their respectivkdga oil connections. Otherwise, the
hydraulic system could suffer severe damage. Tlkacepor top up oil, an external oil filter
with a minimum retaining rate of 10n must be used.

Caution: If the oil stop cocks below the hydraulic oil taake closed for work being
performed on the hydraulic system, check as to ldrethe stop cocks have been re-
opened prior to re-starting as otherwise the hyldraystem could suffer severe damage.

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Superstructure Control Blocks (MO 30/4F) 2.2.10
P-2/2

Figure ‘A’

Control Block-M 1 Control Blek-M 2
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Description

The counter weight is fitted with two hydraulic ieders(See Figure 'A’).
SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubkg visibly posted both in and out
side the cab. Remove the ignition key and battexin rewitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggarof being burnt or scalded.

Caution- Hydraulic system! Work may only be performed an Higdraulic system when

there is no pressure in the system and the diegghe is stationery. This also applies to
the tightening of hydraulic connections.

Use caution when releasing connections that higheunted components could drain dry.
In these cases, ensure an adequately sized drip ipaavailable. Observe disposal

regulations!

Caution! Sections of the hydraulic and air pressure systarasstill under pressure even

when the crane is at a standstill.

Maintenance Instructions

Check the cylinders and their connections for ewtedamage, firm seating, and proper
sealing.

Tighten or replace loose or leaky connections whersystem is not under pressure.
On completion of maintenance work, carry out aisgakst under pressure.
The piston rods are lubricated on retraction autimaidy.

Note: After work has been completed on the hydraulidesys during which oil has been
lost out of the hydraulic circuit, top up the hydlia oil in the housings of the hydraulic
pumps and hydraulic motors via their respectiv&kdga oil connections. Otherwise, the
hydraulic system could suffer severe damage. Tiacepor top up oil, an external oil filter
with a minimum retaining rate of 10n must be used.

Caution! - If the oil stop cocks below the hydraulic oélnk are closed for work being
performed on the hydraulic system, check as to kedrethe stop cocks have been re-
opened prior to re-starting as otherwise the hyldraystem could suffer severe damage.
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Figure 'A’

Counterweight Cylinder
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Air pressure System (S/S & U/C) 2.3

2.3.1 Air pressure Tank

2.3.2 Brake Cylinder

2.3.3 Brake couplings

2.34 Air pressure Fine Filter

2.35 Brake Pedal

2.3.6 Signal Horns

2.3.7 Undercarriage Air Pressure Compressor

2.3.8 Pressure Reqgulator
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Description

The Crane No: 142032 t0 142043 & 143001 to 143082 three 50L, one 25L & three
14L air pressure tanks and Crane No: 143003 to 1@13@s three 50L, two 25L & two
14L air pressure tanKSee Figure 'A").

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseiesd that the crane cannot be switched on and
is secured against rolling.

In addition, a “Maintenance Work” warning sign musé visibly posted both in and out
side the cab. Remove the ignition key and batteain rawitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicle

Ensure that no one is near hot or moving partsagga of being burnt, crushed or drawn
into the equipment!
Caution! Observe air pressure tank regulations!

Use caution when dealing with the air presssystem! Work may only be carried out on
when the system is without pressure and the dexsgine is at a standstilll This also
applicable when air pressure connections are béigigtened.

Maintenance Instructions

Check the air pressure tanks and their componentexternal damage, firm seating and
proper sealing. Tighten fittings, if required, whbe system is not under pressure.

Loosen the drainage plugs until no more moisturerges. A high degree of moisture can
damage the air pressure system. In this case, ithpressure fine filter must also be
checked; if required, the filter element must barged in between normal intervals and /
or the air pressure filter must be drained morgUeatly.
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Figure 'A’
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Description
In Crane N0.142032 to 142043 & 143001 to 143Q02-types of brake cylinders have been
used for service brake and parking brake (Hyd.es€hare the three types of brake cylinders
Figure ‘B’ , i) PB 254- 140- D,67370 D-02-4 K-270 degree- 06 ipsPB 254- 140- D,
60699 D-01-4K-90 degree -05 nos diid PB 254- 140- D, 60702 D-01--4K-270 degree- 01
no.

In Crane N0143003 to 14301,02- types of brake cylinders have been used foticse brake
and parking brake (Pneu.). These are the two tgpésake cylindersFigure ‘A’, i) PBAF
254- 160, 200278 D-01-6-PF 13-90 degree— 06 musiia PBA 254-160, 200277 D-00-6-
270 degree-06 nos

The twelve brake cylinders are single-acting aiespure cylinders with automatic brake
expander cups and spring —return mechanism. Skebeglinders are fitted with a spring-
loaded assembly which can be activated by meaasnoéchanical emergency release device
connected to Bowden cables on the axles.

SAFETY INSTRUCTIONS

Before maintenance work is performed, itsimbe ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mus¢ visibly posted both in and out side
the cab. Remove the ignition key and battery maiiice and secure against any
unauthorised start.

The crane must not be in the way of other vehicles

Ensure that no one is near hot or moving partsigda of being burnt, crushed or drawn into
the equipment!

Caution! Some sections of the system are not pressureim¢isshe accumulators have been
emptied!

Before work is carried out on the air pressureteys ensure the system is without pressure.
Caution! - Observe air pressure tank regulations!

Use caution when dealing with the air pressuraesys Work may only be carried out on
when the system is without pressure and the diesgine is at a standstill. This also
applicable when air pressure connections are béigigtened.

Caution!- In this case, braking cannot be carried out utti# brake system is re-pressurised
with air pressure.

Use caution when the brake cylinders are opendw Brake cylinders are under spring-
loaded tension! Danger of accidents! Mortal Danger!

Maintenance Instructions
Carry out the maintenance work on brake cylindeoeting to the documentation supplied
by SAB WABCO.

Check the air pressure tanks and their componemt&xdternal damage, firm seating and
proper sealing. Tighten fittings, if required, whbe system is not under pressure.

Carry out a brake test and inspection when theeciarat a standstilll Check whether all
cylinders are extended properly.
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Figure 'B’ Item-ii
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Description

The three brake couplings (Brake pipe, Feed pipk \dcuum hose) on each face side
together with the stop cocks serve in train fororatio couple the crane to the customary
train air pressure brake systé8ee Figure 'A’). The air pressure brake system consists of
a main air line, the main air tank line and thewan line.

SAFETY INSTRUCTIONS

Before maintenance work is performedmiist be ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign musé visibly posted both in and out
side the cab. Remove the ignition key and batteain rawitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicle

Ensure that no one is near hot or moving partsagga of being burnt, crushed or drawn
into the equipment!

Caution! Some sections of the system are not pressuraufdggthe accumulators have
been emptied!

Before work is carried out on the air pressureteys ensure the system is without
pressure.

Caution!- Observe air pressure tank regulations!

Use caution when dealing with the air pressuraesys Work may only be carried out on
when the system is without pressure and the dexsgine is at a standstilll This also
applicable when air pressure connections are béigigtened.

Maintenance Instructions:

Check the brake couplings, their connections andajpéng cock stops and dummy
couplings for external damage, proper sealing,fanmdseating.
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Figure 'A’

Vacuum Hose FegqeP Brake Pipe
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Description

The air pressure system is fitted with an air presdine filter. The fine filter has a
drainage option and a filter eleméBee Figure 'A’).

SAFETY INSTRUCTIONS

Before maintenance work is performed , istmibe ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly posted both in and out

side the cab. Remove the ignition key and battexin rewitch and secure against any

unauthorised start.

The crane must not be in the way of other vehicle

Ensure that no one is near hot or moving partsagga of being burnt, crushed or drawn

into the equipment!

Caution! Some sections of the system are not pressuraufdggthe accumulators have
been emptied!

Before work is carried out on the air pressureteys ensure the system is without
pressure.

Caution! - Observe air pressure tank regulations!

Use caution when dealing with the air pressuraesys Work may only be carried out on
when the system is without pressure and the desgihe is at a standstill. This also
applicable when air pressure connections are béigigtened.

Maintenance Instructions

Check the air pressure fine filter, its mountirgsd connections for external damage, firm
seating and proper sealing. In addition, clearctiaing spiral.

Unscrew the air pressure fine filter and check fihe filter element for its degree of
pollution or damage; if required, replace.
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Figure 'A’
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Description Brake Pedal

The brake pedal in the cab serves to smoothly aedtly brake the travel motion.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tsuesd that the crane cannot be on and
is secured against rolling.

In addition, a “Maintenance Work” warning sign muisé visibly posted both in and out
side the cab. Remove the ignition key and batteain rawitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicle

Ensure that no one is near hot or moving partsagéa of being burnt, crushed or drawn
into the equipment!

Caution! Some sections of the system are not pressuraufdggthe accumulators have
been emptied!

Before work is carried out on the air pressuretsyg ensure the system is without
pressure.

Caution!- Observe air pressure tank regulations!

Use caution when dealing with the air pressuraesys Work may only be carried out on
when the system is without pressure and the dexsgine is at a standstill! This also
applicable when air pressure connections are béigigtened.

Maintenance Instructions

Check the brake pedal and its moustfiog external damage and firm seating.
Clean the brake pedahwitsuitable aid.
Dirty or oily pedals can endanger sdfe
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Signal Horn Actuating Valve
Description
The two signal horns serve as an audible warnimggldravel and crane operations. They
are located on the crane at the front.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mimt ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign musé visibly posted both in and out
side the cab. Remove the ignition key and batteain rawitch and secure against any
unauthorised start.

The crane must not be in the way of other vehicle

Ensure that no one is near hot or moving partsagéa of being burnt, crushed or drawn
into the equipment!

Caution! Some sections of the system are not pressuraufdggthe accumulators have
been emptied!

Before work is carried out on the air pressuretsys ensure the system is without
pressure.

Caution! - Observe air pressure tank regulations!

Use caution when dealing with the air pressuraesys Work may only be carried out on
when the system is without pressure and the dexsgihe is at a standstill! This also
applicable when air pressure connections are béigigtened.

Maintenance Instructions

Check the signal horns and their connections fderaal damage, firm seating, and
proper sealing.
Clean the horn elements and test the signal horns.
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Description

The two air pressure compressors in the undergarsapply the required air pressure during the
operation in train formation to the air pressuraklersystenfSee Figure 'A’). The compressors are
driven via a coupling. When the required air presswas been reached, the line is opened and the
air pressure compressors continue to run but withoessure. The compressors are fitted with an
air cooling system.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mustgured that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign musé visibly posted both in and out side the
cab. Remove the ignition key and battery main &wtad secure against any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-gdarof being burnt, crushed or drawn into the
equipment!

Caution! Some sections of the system are not pressureutdsthe accumulators have been
emptied!

Before work is carried out on the air pressuretsgs ensure the system is without pressure.
Caution!- Observe air pressure tank regulations!

Use caution when dealing with the air pressurdesys Work may only be carried out on when the
system is without pressure and the diesel engira & standstilll This also applicable when air
pressure connections are being tightened.

Maintenance Instructions

Check the air pressure compressors, their attadispreamd all connections for external damage and
leakage. Check all connections and lines for fiemting.

Check the oil level via a dipstick, if requiredptop the oil until it reaches the upper markinghaf
dipstick using the brand as classified in the clma8ection -3of this manual.

Check the air filter, if required, clean or replacélter element.

Lubricate the lubrication nipple on the compressuaft.
(See Figure -1,2 & 3)
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Figure ‘A’
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Description

The pressure regulator maintains the operatingspresof the air pressure system at a
constant pressure. It switches off at a pressuré.8bar and switches on at 6.2 bar.

SAFETY INSTRUCTIONS

Before commencing with maintenance work, removédttery main switch.

In addition, a “Maintenance Work” warning sign museé securely affixed here and in the
cab. If the diesel engine must be started forpgagboses, ensure that no one is near moving
or hot components-Danger of being crushed! Danddreing burnt!

Caution — ensure without fail that a “Maintenance Work” sigs posted in the cab during
the test phase.

On completion of the test, shut off the crane withiail and secure accordingly. Use
caution when dealing with the air pressure systérk may only be carried out on when
the system is without pressure and the diesel engiat a standstilll This also applicable
when air pressure connections are being tightened.

Caution- some sections of the system are not pressureifeshe accumulators have been
emptied.

Maintenance Instructions

Check the pressure regulators and its pipe commecfior external damage, firm seating,
and proper sealing.

The switch-off pressure is attained when the pressegulators can be heard to let off
pressure; the switch-on-pressure is attained wheimtlicator on the pressure gauge for the
air reservoir begins to climb.

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Diesel Engine System

241 Diesel Engine

2.4.1.1 Diesel Engine (Different Types)
2.4.1.2 Diesel Engine (Crane wise list)

2472 Exhaust System

2.4.3 Fuel System

2.4.4 Diesel Engine Accelerator

245 Pump Distributor Gearbox
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Description

The diesel engine drives the hydraulic pumps fawel and crane operations via the pump
distributor gearbox.

The diesel engine supply the air pressure via tiaetzed air compressor to the air pressure system,
the batteries with power via the attached 3 phas®mtor Out-put 24V DC and thus also the
electrical equipment with power.

Two Typesof diesel engine has been fitted in 1986 DesigrnTl@@ane. The types are given in
Section — 2.4.1.;and Crane wise engine fitted is giverSection — 2.4.1.2.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mustrizied that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warninggi must be visibly affixed to both in and outside
the cab. Remove ignition key and battery maitctwand secure against any unauthorised
start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggarof getting burnt, crushed, or squashed!
Observe safety and disposal regulations for thpeetsve product when dealing with oil and fuel.

No smoking, no naked flame or light, sparks or gigwashes near the fuel or diesel engine
system-Danger of explosion and fire!

Use caution when dealing with oil-danger of beingrit or scalded!
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Caution- Hydraulic system work may only be performed onhtydraulic system when there is no
pressure and the diesel engine is stationary. His® applies to the tightening of hydraulic
connections.

Use caution when releasing connections becauseshigiounted components could drain dry. In
these cases, ensure an adequately sized drip Eamigble.

Caution- air pressure system! Work may only be performedhe air pressure system when the
diesel engine is not running and the entire airgs@e system is without pressure. This is also
applicable for the tightening of the air pressumnnections.

Caution- sections of the hydraulic and air pressure systane still under pressure even when the
crane is at a standstill!

Ensure that no one is in the danger zone.

Observe the safety instructions provided in the @ima User's Manual.

Maintenance Instructions

The following maintenance work on the diesel engiypstem is to be carried out according to the
information in the Cummins User’'s Manual:

Please note All the maintenance work listed in the intervafére hand must be carried out as
well.

Check the oil level; if required top up oil usiretbrand as classified in the charSection- 3of
this manual.

Oil Changing: -

Filter Changing: -

Check the coolant level, if required, top up coblasing the brand as classified in the chart in
Section- 3of this manual. In this case, the coolant conegioin must be checked.

Check the fan belt condition and tension; if regdjrreadjust tension.

Monthly or every 125 hours Change oil.
Note: The interval for changing the oil must be deterditased on the Cummins User's Manual
and the operating data recorded, i.e. Averagedigloil consumption or after an oil analysis.

for oil drain plug.
* Change fuel filter elements.
« Clean or change crank house ventilation.
* Change DCA coolant filter.

Semi-yearly or every 750 hoursChange oil filter elements
Note: The interval for changing the oil must be detemditased on the Cummins User's Manual
and the operating data recorded, i.e., averageafukbil consumption or after an oil analysis.

for oil drain plug.
« Change air compressor filter elements.
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Following two types of Diesel Engine has been fitldn 1986 Design 140T Crane:-

Type: - “A” - Diesel Engine

For Crane N0.142032 to 1422043
Make

Type

Model

Output
Torque
Generator

Type: - “B” - Diesel Engine

For Crane N0.143001 to 143010
Make

Type

Model

Output
Torque
Generator

140 T GOTTWALD CRANE 1986 DESIGN
REVISED EDITION- Dec’2002

Cummins USA (Brazil)
NT- 855 R4
6-cylinderssearies
Water —cooleahBust turbo charger
224 |a/1,800 rpm
1,158 Nm at 1,400 rpm
28V 55 A

CIL/PUNE
NTA- 855 R-FFC
6-cylinden series Vertical
Water —cooled, Exhaust tucharger
224 kW at 1,800 rpm
1,158 N 200 rpm
28V 55 A
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Diesel Engine (Crane wise list)

Crane wise Engine fitted: -

Crane Number Crane Type Type of Engine fitted
14203: Fully Importec A
14203: Fully Importec A
14203: Fully Importec A
14203! Fully Importec A
14203t Fully Importec A
14203° Fully Importec A
14203t Knock dowr A
14203¢ Knock dowr A
14204( Knock dowr A
14204 Kit Crane A
14204 Kit Crane A
14204 Kit Crane A
14300: Jamalpur Manufacture | B
14300: Jamalpur Manufacturc | B
14300 Jamalpur Manufacturc | B
14300: Jamalpur Manufacture | B
14300! Jamalpur Manufacturc | B
14300¢ Jamalpur Manufacturc | B
14300° Jamalpur Manufacture | B
14300t Jamalpur Manufacturc | B
14300¢ Jamalpur Manufacture | B
14301( Jamalpur Manufacturc | B
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Description

The exhaust system emits the exhaust fumes intoredduces the emission speed of the
exhaust and silence the noise level of the diesgine. The system consists of manifold,
compensator, and silencer.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must suesd that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts- géanof getting burnt, crushed, or
squashed!

Observe safety and disposal regulations for th@eetve product when dealing with oil and
fuel.

No smoking, no naked flame or light, sparks or giowashes near the fuel or diesel engine
system-Danger of explosion and fire!

Ensure that no one is in the danger zone.

Maintenance Instructions

Check the exhaust system, its connections and rnimgsnélements for external damage and
firm seating.
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Description
The fuel system supply the fuel required to opetlagediesel engine. The fuel capacity is
1000 litres. The system is fitted with an elecinidicator for fuel level.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must et that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mulse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ganof getting burnt, crushed, or
squashed!

Observe safety and disposal regulations for th@eesve product when dealing with oil
and fuel.

No smoking, no naked flame or light, sparks or ghgvwashes near the fuel or diesel engine
system-Danger of explosion and fire!

Use caution when releasing connections becauseshigiounted components could drain
dry. In these cases, ensure an adequately sizedodri is available.

Ensure that no one is in the danger zone.

Maintenance Instructions

Check the fuel system, its pipe and hoses conmextar external damage, firm seating and.
Any damaged fuel lines must be replaced immediatsliso check the connections on the
electric indicator for firm seating.

The tank has a filler neck on the superstructurbeck the tank cover for proper
functioning. A faulty tank cover must be replaced.

To avoid corrosion damage, drain the condensatiarthe drain plug on the tank under
side. To do so, open the plug until clean diesel Emerges. When re-closing, ensure the
seal is seated properly! For details, use Cummnsassimanual.
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Description Accelerator lever
The accelerator controls the injection pump ofghgine. The accelerator is operated via a
Bowden cable by means of a pedal in the cab.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muise visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-g#anof getting burnt, crushed, or
squashed!

Observe safety and disposal regulations for th@eetve product when dealing with oil
and fuel.

No smoking, no naked flame or light, sparks or ghgwashes near the fuel or diesel
engine system-Danger of explosion and fire!

Use caution when releasing connections becauseshigiounted components could drain
dry. In these cases, ensure an adequately sizedodri is available.

Ensure that no one is in the danger zone.

Observe the safety instructions provided in the @um User's Manual.

Maintenance Instructions

Check the accelerator and the pertaining linkagduding Bowden cable for external
damage and firm seating.

Start the diesel engine for the functional test aperate the gas pedal in the cab. Check whetker th
diesel engine runs evenly in the various speedasng
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I

Pump
distributor gearbox

Description

The pump distributor gearbox (PTO) is mounted andresel engine through centa max
coupling and transfers the drive output of the eliengine to the pumps flanged-mounted
on the gearbox. The pump distributor gearbox ipua gear seated on a roller bearing and
fitted with an oil bath lubrication system.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuerd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-g#anof getting burnt, crushed, or
squashed!

Observe safety and disposal regulations for th@eetve product when dealing with oil
and fuel.

No smoking, no naked flame or light, sparks or ghgwashes near the fuel or diesel
engine system-Danger of explosion and fire!
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Use caution when dealing with hot oil- danger ahigéburnt or scalded!
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Maintenance Instructions

The following maintenance work on the diesel engiystem must be carried out according to the
information in the Lohmann and Stolterfoht User’arval.

Check the pump distributor gearbox, in particutezar the flange connection for external damage,
leakages, and firm seating.

Note: To check the oil level of the distributor box, ttaélway crane must be in horizontal position.
Switch off the engine when it has reached operatengperature and wait approx. 10 minutes to
check the oil level.

* Pull out the oil dipstick of the pump distributcgarbox.
» The oil level must be between the upper and lowakings of the dipstick; if required
top up oil using the brand as classified in thetcimeSection -3of this manual.

Note: Add or top up oil via the filler opening, the glof which is screwed out for this purpose.
The screw in the plug and tighten.

An oil analysis should be carried out every 750rafieg hours to test the oil quality. If required,
adjust the oil changing intervals.

»  Flush the gearbox with flushing oil.

Note: To change the oil of the distributor gearbox, ¢rene must be in horizontal position. Switch
off the engine when it has reached operating teatper and wait approx 10 minutes to check the
oil level.

« To drain the oil, screw out the oil drain plug e tgearbox under side and collect the
waste oil in a suitable and sufficiently largeegh pan.

¢ Clean the magnet plug on the oil drain plug, sciewand tighten according to
regulations.

* To carry out an oil analysis: if there is considideametal abrasion in the oil or the
drain plug, this means that there is high degreevedr or considerable gearbox
damage. If required, consider a gearbox inspection.

* Top up oil as per the classification in the chantilithe upper marking on the dipstick
is reached.

* To add or top up on, observe the information ingietion on the oil level check.

Check the vent filter on the housing upper sidegdfuired, clean or replace.
Check the screw-on connection for firm seatingingknto account the torque on the installation

drawing.
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2.5.1 Emergency Diesel Engine

2.5.1.1 Emergency Diesel Engine (Different Types
2.5.1.2 Emergency Diesel Engine (Crane wiskg list
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Description
The emergency diesel engine drives a hydraulic pumpemergency operation
(See Figure 'A’ Two types of emergency engine has been fitted®B6Idesign cranes of
Gottwald & Jamalpur make. The brief specificatisrgiven inSection -2.5.1.Jand Crane
wise emergency engine fitted is giverSaction -2.5.1.2.

SAFETY INSTRUCTIONS

Caution- fuel is inflammable! When working near fuel rel&parts, fire, naked light, and
smoking are prohibited!

Caution- Lubrication oil, etc. are drained at operating tpemature- danger of scalding!
Caution- Hydraulic system! Work may only be performed lom hydraulic system when
there is no pressure and the diesel engine isostaty. This also applies to the tightening
of hydraulic connections.

Use caution when releasing connection because higizeinted components could drain
dry. In these cases, ensure an adequately sizedodri is available.

Observe disposal regulations!

Caution- air pressure system! Work may only be performedhenair pressure system
when the diesel engine is not running and the endiir pressure system is without
pressure. This is also applicable for the tightgnaf the air pressure connections.
Caution!- sections of the air pressure systems are undegspre until the accumulators
have been emptied.

Prior to commencing work, remove the battery maiitch. In addition, a “Maintenance
Work” warning sign must be affixed here and in thé. When work is being performed in
the cab, ensure that the switches and levers areperated by accident or unknowingly.
Ensure that no one is in the danger zone.

Observe the safety regulations in the SCHULE /dskhr User’'s Manual.

Maintenance Instructions

The following maintenance work on the diesel engmest be carried out according to the

information provided in the Kirloskar User’'s Manual

Check the emergency diesel engine, its attachmeantsconnections for external damage

and leakages. Check all connections and linesrfordeating.

Note: To check the oil level, the crane must be inzmntal position. The oil should be
changed when the oil is at operating temperature.

» Switch off the engine when it has reached operagngperature and wait until the oil
has run back into the oil tray.

* To check the oil level, pull out the oil dipstickchwipe off with a clean, lint-free rag.
Then insert the oil dipstick and pull out againeTdil level must be between upper and
lower markings of the dipstick If required, top wfth oil using the brand as classified
in the chart in section 6 of this manual.

« Switch off engine and Screw out the oil drain porgthe bath and drain the waste oil
into a sufficiently large enough collection traypgaox. 4.5 Itrs). Then screw in the
drain plug with a new seal tightly.

e Then top up oil via oil filler neck using the braras classified in the chart in
Section- 3of this manual until the oil level is between upped lower markings on

the dipstick.
« Clean the different types of filter as per SCHULUKroskar maintenance manual.
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Figure ‘A’
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Following two types of Emergency Diesel Engine hdmeen fitted in 1986 Design
140T Crane:-

Type: - “A” - Emergency Diesel Engine

For Crane N0.142032 to 1422043

Type SCHULE- TAF 2

Model 2-Cylinder in series Vertical
Air -cedl

Output 10.5 KW at 1800 rpm

Type: - “B” - Emergency Diesel Engine

For Crane N0.143001 to 143010

Type KIRLOSKAR- TA 2
Model 2-Cylinder in series Vertical

Air -codle
Output 10.5 kW at 1800rpm
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Crane wise Emergency Engine fitted: -

Crane Number Crane Type Type of Engine fitted
14203: Fully Importec A
14203: Fully Importec A
14203: Fully Importec A
14203! Fully Importec A
14203t Fully Importec A
14203° Fully Importec A
14203t Knock dowr A
14203¢ Knock dowr A
14204( Knock dowr A
14204 Kit Crane A
14204 Kit Crane A
14204 Kit Crane A
14300: Jamalpur Manufacture | B
14300: Jamalpr Manufacture | B
14300 Jamalpur Manufacturc | B
14300: Jamalpur Manufacture | B
14300! Jamalpur Manufacturc | B
14300¢ Jamalpur Manufacturc | B
14300° Jamalpur Manufacture | B
14300t Jamalpur Manufacturc | B
14300¢ Jamalpur Manufacture | B
14301( Jamalpr Manufacture | B

140 T GOTTWALD CRANE 1986 DESIGN

REVISED EDITION- Dec’2002

2.5.1.2
P-1/1

LOCOMOTIVE WORKBR\MALPUR



Railway Crane
Maintenance Manual

Travel and Running Gear 2.6

2.6.1 Travel Reduction Gear Unit

2.6.2 Pinion and Gear wheel

2.6.3 Disengaging Devices

2.6.4 Wheel Sets

2.6.5 _Wheel Set Bearings

2.6.6 Spring Suspension

2.6.7 Expander-operated Brake Discs
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Description

The travel gear reduction unit reduces the drjweed of the hydraulic motor to the required
pinion speed. The crane has a total of two trasieed and thus two travel gear reduction units.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mustisured that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggarof getting burnt, crushed or drawn into
the equipment.

Caution- When dealing with hot oil- Danger of being buontscalded!

Caution- Hydraulic system! Work may only be performedtanhydraulic system when there
is no pressure and the diesel engine is station@hjis also applies to the tightening of
hydraulic connections. Use caution when releasimgnections because higher mounted
components could drain dry. In these Observe dapegulations!

Caution! — Some sections of the hydraulic and air presaystems are still under pressure
even when the crane is at a standstill.

Maintenance Instructions

Check the travel gear reduction units foeexal damage, leakages, and firm seating.
Note To check the oil level, bring the railway cranéoi horizontal position and switch off the
engine at operating temperature.
* The oil level is checked via an overflow gauge.
* To do so, clean the exterior of the ail filler pl(§ee Figure 'A’ on the bottom left)
and screw out.
» If required, add oil until the oil level remainsrstant.
e Screw in the oil filler plug and tighten.
To change the oil, the railway crane musinb& horizontal position and switch off the engine
at operating temperature.
« The oil must be changed at operating temperature.
e Screw out the ail filler plug and the oil drain gh(See Figure 'B’ at the top item-)}
and drain the oil completely.
» Check drained oil for metallic pollution and exdessabrasion.
* In the event of considerable oil pollution the geait must be filled with preheated oil.
« Then tighten the oil drain plug using a new seating.
* Add oil until the oil level remains constant.
« Screw in the oil filter plug and tighten.
To check the vent:
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» If the vent is seriously closed, screw out the (&ete Figure 'C’ on the bottom right
item-2) from the gear unit, wash in a suitable solutiod dry with compressed air.
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Figure 'A’

Figure 'B* & ‘C’
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Description

The pinion and gear wheel on the wheel shafts fdhmadast stage of the disengaging travel
gear drive. The crane has a total of two traveladriand thus two pinion and gear wheels.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseiexd that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning signust be visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggatrof getting burnt, crushed or drawn into
the equipment.

Caution- When dealing with hot oil- Danger of being burnsoalded!

Observe disposal regulations!

Maintenance Instructions
Check the pinions and gear wheel for external damag
Clean the pinion and gear wheels with a suitalie ai

Caution- Grease using the lubrication brand as per the @hgheSection -3of this manual.
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Description

By means of the disengaging device, the pinion Bmedgear wheel of the travel drive are
disengaged prior to transport. The disengagingogeid attached via an air pressure cylinder.
The crane has a total of two travel drives and thwasdisengaging devic€See Figure 'A’).

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tsesd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andigeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-gaairof getting burnt, crushed or drawn into
the equipment.

Caution- When dealing with hot oil- Danger of being buontscalded!

Observe disposal regulations!

Caution- Some sections of the system are under pressuiletumtaccumulators have been
emptied.

Prior to commencing work on the air pressure systensure the system is completely without
pressure!

Use caution when dealing with air pressure systévork may only be performed on the air
pressure system is without pressure. This is gigdiGable for the tightening of the air pressure
connections.

Maintenance Instructions

Check the disengaging devices, their connestiand mountings for external damage and firm
seating.

*  Check the air pressure cylinders, their connectiansl mountings for external damage,
firm seating, and proper sealing.
« Tighten and replace loose and leaky connectionshee system is not under pressure.
«  On completion of the maintenance work, a sealisguader pressure must be carried out.
The spline shaft teething fot:diif required, clean, then grease.

Check the disengaging devices for proper functignin
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Figure 'A’
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Description

The six wheel sets are specially manufactured saiich are suited to absorbing all the forces
and stresses which occur during crane and trawhtipn(See Figure 'A’ & ‘B’).

SAFETY INSTRUCTIONS

Before maintenance work is performed, it musetsured that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andigeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggarof getting burnt, crushed or drawn into
the equipment.

Caution- when dealing with hot oil- Danger of being buontscalded!

Observe disposal regulations!

Maintenance Instruction

The following maintenance work on the wheel setsthhe carried out according to the
information in the Gutehoffnungshutte Radsatz Grilstdr's Manual.

Check the wheel sets for cracks, fractures, andadamwWatch for the following features. If
required, repair or replace:

. Cracks in the hub or disk of the solid wheels

. Indicating groove on the solid wheels is no longsible on the circumference.
. Shape and location of the wheel contours.

. Surface finish of wheel treads

. Broken or cracked wheel rims on the solid wheels
. Wheel flats on the wheel tread

. Heat cracks in the disk wheels

. Clamping nicks on the solid wheels

. Spalling on the wheel treads

. Wheel shift

. Cracks in the wheel axle

. Deformed wheel axle

. Heavy rusting on axles and disk wheels

Check the mountings of the brake discs for propérfam seating.
Wheel Back to back distance:
The wheel back to back distance (crane unloade?j him + _2 mm.

Wear Test/ Operating limit size:
Diameter, Mw 915 mm, +_ 1 mm
Diameter Min: 860 mm
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Figure ‘A’

Non-driving

Figure ‘B’

I
Driving
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Wheel set bearings

Description
The wheel set bearings are anti-friction bearinigl a grease filling.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must sesd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse¢ visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggairof getting burnt, crushed or drawn into
the equipment.

Caution- When dealing with hot oil- Danger of being buontscalded!

Observe disposal regulations!

Maintenance Instructions
Check the wheel set bearings and their guidesxdermeal damage.

The bearings have grease filling. To replace tliadi open the bearing and remove the bearing
housing. Then clean the entire anti-friction begquamd the housing and filled with fresh grease,
Re-assembly in reverse order.

Note: The inner bearings should not be opened.
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Description

To provide optimal suspension, the crane is fitkétth a spring system. The system consists of
combinations of cup spring and the helical sprigscrane operation, the spring suspension
clearance is blocked during crane operation by meéhydraulic cylinders.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsussd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign mbst visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andiee@against any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving partsgelaof getting burnt, crushed or drawn into the
equipment.

Caution- When dealing with hot oil- Danger of being buontscalded!

Observe disposal regulations!

Maintenance Instructions
Check the components of the spring assembly foereat damage as well as for cracks and
fractures. Any damaged spring elements must baceglimmediately.

If required, clean spring suspension with a sudtatidl.
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Description Brake Disc

The brake discs in connections the brake cylindgrstéer unit and the brake cylinder forms the
wheel disc brakes. These wheel brake discs areass#lite service brakes. The brake discs are
mounted on the wheels of the wheel set axles.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must lsiexd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign mus¢ visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Caution- The brake discs must be cooled down- Danger afyirthrough burns as a result of
contact with the brake discs!

When the following work is performed on the bralseg] observe the safety instructions in the
BSI Verkehrstechnik User’'s Manual.

The brake discs may first be used again when alktfieria in the BSI-Verkehrstechnik User's
Manual have been met.

Ensure that no one is near hot or moving parts-ggairof getting burnt, crushed or drawn into
the equipment!

Maintenance Instructions

The following maintenance work on the brake discstrhe carried out in accordance with the
instructions in the BSI- Verkehrstechnik User's Mah

* Check the brake discs for external damage, ctdgksat thermal shock cracks) and fractures:
* In addition, when the wear markings on the disase been reached, check the panid the

clearance.

Wear markings:

Disk wear limit: max. 7.0 mm
Hollow wear : max. 2.5 mm
Grooves : max. 1mm

Carry out a functional test (brake test)
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Description

The crane can either be operated by means of gresisure brake system or a vacuum brake
system. The brake system can be changed from ith@esisure system to the vacuum system
and vice versa by means of two levers which capgsrated on both sides of the crgSee
Figure 'A".

The status of the brakes can be read off the régpeaxdicators (red and green).

If required, the spring-loaded cylinders of thekeacan be relieved of pressure by means of the
Bowden cables.

Caution! In this case, braking cannot be carried out agaiil the brake system has been re-
pressurised with air pressure.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseiesd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andigeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Caution- The brake discs must be cooled down- Danger ofyirthrough burns as a result of
contact with the brake discs!

When the following work is performed on the bralseg] observe the safety instructions in the
BSI Verkehrstechnik User's Manual.

The brake discs may first be used again when alktiteria in the BSI-Verkehrstechnik User’'s
Manual have been met.

Ensure that no one is near hot or moving parts-ggairof getting burnt, crushed or drawn into
the equipment!

Maintenance Instructions

Check all the components of the brake system, iticpdar the change- over devices and the
Bowden cables as well as their pertaining mountfogexternal damage and firm seating. Also
check the indicators for firm seating.

Clean the change- over devices and the Bowdensable

Check the six pull cables of the emergency reldasee for proper functioning.

Carry out a functional test on the entire brakeesys The brake must be operated and then
released. Observe the indicators during this prnaged
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Figure 'A’
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Description

The cab protects the operating personnel and thgitise controls against the influences of
weather(See Figure 'A’).

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mustensured that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance work” warning sign musé visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@argf getting burnt, crushed or drawn into
the equipment!

When working with paint and solvents, ensure tenoleswithout with out fail the respective
safety instructions on the packages.

When dressing with a flame- use caution- dangeexglosion near fuel and oil related
components!

When work is being performed on the crane, enshaé the switches and levers cannot be
operated by accident or unknowingly.

Ensure that no one is in the danger Zone.

Maintenance instructions

Check the entire cab for external damage and ahefibons.

Caution: Check material before commencing with straightgnirork! In some cases, the cab
has aluminium profile, which must not be heatedl&mye.

Check the glass for damage. Any damaged panelsbausiplaced immediately.

Clean the cab width a suitable aid. This appliegadrticular to the walkways and stair areas;
oily and greasy components increase the dangdippfrey!

Clean, grease and check the hinges and door logkdper functioning.

Clean the paintwork damage immediately and pragainst corrosion with primer and paint.
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Figure 'A’
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Description

By means of the control panels, all crane and tnaations can be affected and most functions
can be monitored.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must tseiesd that the crane cannot be switched on
and is secured against rolling.

In addition, a “Maintenance work” warning sign mulsé visibly affixed to both in and outside
the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-&araf getting burnt, crushed or drawn into
the equipment!

When working with paint and solvents, ensure toeplss without fail the respective safety
instructions on the packages.

When dressing with a flame- use caution- dangeexglosion near fuel and oil related
components!

When work is being performed on the crane, ensoae the switches and levers cannot be
operated by accident or unknowingly.

Ensure that no one is in the danger Zone.

Maintenance instructions

Check the control panels for external damage amdgeating.
Damaged components must be replaced immediately.

Clean the control panels with a suitable aid.
Ensure that water and other wet-cleaning agents\atadamage the sensitive electrical
components.
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Figure 'A’
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Screen Wiper.

Description
The crane has an electrically operated wsgstem its front and roof wind screens.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must Iseiesd that the crane cannot be switched on
and is secured against rolling.
In addition, a “Maintenance work” warning sign nuse visibly affixed to both in and outside
the cab.
Remove ignition key and battery main switch amdigeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@araf getting burnt, crushed or drawn into
the equipment!
When working with paint and solvents, ensure teokeswithout with out fail the respective
safety instructions on the packages.
When dressing with a flame- use caution- dangeexgflosion near fuel and oil related
components!
When work is being performed on the crane, enduaé the switches and levers cannot be
operated by accident or unknowingly.

Ensure that no one is in thegimZone.

Maintenance instructions

Check the entire system for external damage amdd@ating. In particular, ensure the wiper
blades are in good condition. Any damaged or wdpemnblades must be replaced
immediately.

Check the system for proper functioning.

Caution: - When the diesel engine is at a standstill, theestwipers should only be switched
on momentarily as other the batteries will run #at the charged status will not be sufficient
to start the diesel engine.
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Fan__————

Description
The fans built into the cab rear wall at the tofyedo suction off and intake the cab air.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must lseied that the crane can not be switched on
and secured against rolling.

In addition, a “maintenance Work” warning sign mum visibly affixed to both in and out side
the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-ggargetting burnt, crushed, or drawn into

the equipment.

The crane must not be operated in enclosed argh®utian exhaust fumes discharges.

When work is being performed on the craneumnthat the switches levers can not be operated
by accident or unknowingly. Ensure that no ona ithe danger zone.

Maintenance Instructions
Check the fans and their cover grates for extetaalage and firm seating.

Screw off the vent grates when the fans are switclfftand clean with a suitable aid.
Activate the respective switch on the control parel test whether both fans run properly.

Caution! When the diesel engine is stationary, the famsishrun only shortly as otherwise the
battery will run flat and the charging rate willtrme sufficient to start the diesel engine.
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Description

There are various pieces of additional equipmenthencrane, in particular, in the cab.
Nevertheless, they do not serve to affect any cfanetions directly, but are required for

smooth- running and proper operation.

SAFETY INSTRUCTIONS

When work is being performed on the crane, enswakethe switches and levers cannot be
operated by accident on unknowingly. Ensure thaam@is in the danger zone!

Maintenance instructions

Check the entire cab equipment for proper functigni
Any damaged parts must be repaired or replaced.

Caution- Remember that fire extinguishers and first aid,kittc. have expiry dates. Then
they must be serviced or replaced accordingly!
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2.8.1 Slew Reduction Gear Unit

2.8.2 Pinion and Gearwheel

2.8.3 Roller Bearing Slew Ring
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Description

The slewing gear reduction unit is a three-stdgagtary gearbox. The equipment consists of
an integrated, hydraulically lifted multi-disk hotd brake with free wheeling option.

The wheels with external toothing have been hardefhe entire gearbox is seated on a anti-
friction bearing and is fitted with an oil bath hidation system. The bearing of the drive pinion
in the stay pipe is lubricated continuously witkeage.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must seiexd that the crane cannot be switched on

and is secured against rolling.
In addition, a “Maintenance work” warning sign musé visibly affixed to both in and outside

the cab.
Remove ignition key and battery main switch andreeagainst any unauthorised start.

The crane must not be in the way of other vehicles.
Ensure that no one is near hot or moving parts-@araf getting burnt, crushed or drawn into

the equipment!
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Maintenance instructions

Carry out the maintenance work on the planetarybgeaaccording to documentation supplied by
Lohmann && Stolterfoht GmbH.

Check the planetary gearbox, its attaafits, and connections for damage and leakagesk @dre
all connections, lines and connections for firmtisea

Carry out a running noises check.
To check the oil level:

Note The crane must be in horizontal positmeheck the oil level.

« Screw out the oil dipstick and wipe off with a aledint-free cloth. Then screw in the
oil dipstick and then screw out again. The oil levaist be between the upper and
lowering markings on the dipstick, if required, top the oil using the brand as
classified in the chart iSection-3of this manual via the oil dipstick opening.

e Then screw in the oil dipstick.

Carry out an oil analysis accordinghe intervals laid down in the maintenance manual.

To change the oil:

Note: The crane must be in horizontal position to ¢jeatie oil level.

» The oil must be changed when the oil has reachethtipg temperature.

« Direct the hose for the oil drain (below the slesduction gear unit) into an external
outlet.

« Screw out the oil dipstick and the oil drain plugtbe hose end.
Drain the oil into a suitable and sufficientbyde enough tray. Always check the
drained oil for metal pollution and excessive almas

« Screw out the oil drain plug on the hose end arettithe hose back into the opening.

» Add oil using the brand as classified in the cira&ection- 3of this manual.
Monitor the oil level via the oil dipstick.

* Wait a few minutes.

« If the oil level falls, top up the oil until theldevel maintains constant.

e Then screw in the oil dipstick.

Check the screw connections, taking into the accthentorque moment in the installation
drawing and check for firm seating.

Unscrew the breather filter adjacent to the pipenéver oil is topped up and check for
pollution; if required, clean or replace the filter
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Description

The pinion and gear wheel forms the last stagdefstewing gear drive. The pinion and
gear wheel must be checked regularly for damage lahdcated according to the
maintenance check list.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it nstensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@éaraf getting burnt, crushed or drawn
into the equipment!

To check and clean the pinion and gear wheel, tiperstructure must be rotated several
times on the undercarriage.

Prior to commencing with the actual work, ensursing the above measures that the
crane cannot be set into operation- danger of baingshed of being crushed or drawn
into the equipment!

Maintenance instructions

Check the gear wheel and, in particular, the pirfmmexternal damage such as cracks,
broken teeth, dimples and steel pits.

Clean the gear wheel and pinion of waste greasedmhdlhen grease with spray grease
brand as classified in the chartSection -3of this manual.
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Description
The roller bearing slew ring is the 360 degree tafle connection between the
superstructure and the undercarriage.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andreeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@éaraf getting burnt, crushed or drawn
the equipment!

To check and clean the pinion and gear wheel, tiperstructure must be rotated several
times on the undercarriage.

Prior to commencing with the actual work, ensursing the above measures that the
crane cannot be set into operation- danger of baingshed of being crushed or drawn
into the equipment!

Maintenance instructions

To carry out the running noises cheabk, superstructure must be rotated slowly on the
undercarriage; ensure that the bearing assembdéysmoothly and quietly.

Two lubrication nipples are located in the left tmaery house near the slew reduction

gear unit. The entire slew ring must be lubricatiedthese nipples. The grease is fed via a
pipeline system to the 20 lubrication points. Thesmts must be lubricated until the slew

ring is protected by means of a clean, surrounteay of grease.

To compensate for settling, the bolts must be ¢iginy with the prescribed torque
moment.
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2.9

2.9.1 Main Hoist Reduction Gear Unit including Brake

2.9.2 Rope Drum
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Description

The main hoist is a three — stage planetary gearfiox equipment includes an integrated,
hydraulically lifted multi-disk brake with free-whk&ng option and a counter bearing.

The wheels with external toothing have been hamlembe entire gearbox is seated on
anti-friction bearing and is fitted with an oil batubrication system. Power take-off and
drive motions have counter rotary directions.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@araf getting burnt, crushed or drawn
into the equipment!

Check and clean the pinion and gear wheel, the rstqpeture must be rotated several
times on the undercarriage.

Prior to commencing with the actual work, ensursing the above measures that the
crane into operation- danger of being crushed ofnfecrushed or drawn into the
equipment!
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Maintenance Instructions

The maintenance work on the planetary gearbox rbastarried out according to the
information in the Lohmann & stolterfoht GmbH UseNanual.

Check the planetary gearbox, its attachments, hrdr@nections for external damage and
leakages. Check all connections, lines, and liokdifm seating.

Carry out a running noise check.
Note  The crane must be in horizontal positionheck the oil level.

« The oil is checked via the overflow meter. To doswew out the oil filter plug and
the oil level inspection plug, if required, top aj using the brand as classified in the
chart inSection -3of this manual.

e Then screw in both plugs.

Carry out an oil analysis according to the intésa the maintenance schedule

Lubricate the lubrication nipple ¢wetcounter bearing.

Note: The crane must be in horizontal position to ¢jeatte oil.

« The oil must be changed when the oil has reachethtipg temperature.

e Screw out the oil filler plug, the oil level insgen plug and the oil drain plug and
allow the oil to drain in suitable and sufficienthrge enough tray oil. Always check
the drained oil for metallic pollution and excessabrasion.

e Then screw in the oil drain plug and add oil thdioubge opening using the brand as
classified in the chart iBection -3of this manual. Monitor the oil level on the @bkl
inspection plug.

* Wait a few minutes.

« If the oil level falls, top up the oil until theldevel maintains constant.

* Then screw in the oil filler plug and the oil lewe$pection plug

Check the screw connections taking into the accthntorque moment in the installation
drawing and check for firm seating.
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Description

The rope drum forms a rigid unit with the main haeduction unit. The rope drum
coils the hoist rope in several layers automatjcall

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuesd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@araf getting burnt, crushed or drawn
into the equipment!

To check and clean the pinion and gear wheel, tiperstructure must be rotated several
times on the undercarriage.

Prior to commencing with the actual work, ensursing the above measures that the
crane cannot be set into operation- danger of baingshed of being crushed or drawn
into the equipment!

Maintenance instructions

Check the rope drum for external damage and firatirsg

Check the rope clamp for firm seating and damage.
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2.10.1 Auxiliary Hoist Reduction Gear Unit including Bx&

2.10.2 Rope Drum
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Description

The auxiliary hoist is a two- stage planetary gearbThe equipment includes an
integrated, hydraulically lifted multi-disc brakeitkv free- wheeling option and a

counter bearing.

The wheels with external toothing have been hamdiefiee entire gearbox is seated
on an anti-friction bearing and is fitted with aihtmath lubrication system.

Power tale-off and drive motions have counter sothrections.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane can not be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@éaraf getting burnt, crushed or drawn
into the equipment!

To check and clean the pinion and gear wheel, tiperstructure must be rotated several
times on the undercarriage.

Prior to commencing with the actual work, ensursing the above measures that the
crane cannot be set into operation- danger of beaingshed double or drawn into the
equipment!
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Maintenance instructions

The maintenance work on the planetary gearbox rhastarried out according to the
information in the Lohmann & Stolterfoht GmbH UseManual.

Check the planetary gearbox, its attachments, hrdr@nections for external damage and
leakages. Check all connections, lines, and liokdifm seating.

Carry out a running noise check.

Note: The crane must be in horizontal position to &tbe oil level.

* The oil is checked via the overflow meter. To do sorew out the oil filler plug
and the oil level inspection plug ,if required, w@p oil using the brand as classified in
the chart irSection- 3of this manual.

e Then screw in both plug.

Carry out an oil analysis according to the intesvalthe maintenance schedule

Lubricate the lubrication nipple on the counterrbea

To change the oil:

« The crane must be in horizontal position to chamben the oil has reached operating
temperature.

« Screw out the oil filler plug the oil level inspaxt plug and the oil drain plug and
allow the oil to drain in a suitable and sufficidatge enough tray oil. Always check
the drained oil for metallic pollution and excessabrasion.

e Then screw in the oil drain plug and add oil thdioubge opening using the brand as
classified in the chart iBection -3of this manual. Monitor the oil level on the oil/éd
inspection plug.

* Wait a few minutes.

« If the oil level falls, top up the oil until theldevel maintains constant.

« Then screw in the ail filler plug and the oil lewe$pection plug.

Check the screw connections taking into the accthntorque moment in the installation
drawing and check for firm seating.
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Description

Therope drum forms a rigid unit with the auxiliary Bbreduction unit. The rope drum
coils the hoist rope in several layers.

SAFETY INSTRUCTIONS

A Before maintenance work is performed, it tmos ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andreeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@araf getting burnt, crushed or drawn
into the equipment!

Maintenance instructions
Check the rope drum for external damage and firatirsg

Check the rope clamp for firm seating and damage.
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Description

The derricking gear permits the boom to derrickecand out. The derricking gear is a
three- stage planetary gearbox. The equipmentdeslan integrated, hydraulically lifted
multilink-disc brake with free- wheeling option aadcounter bearing.

The wheels with external toothing have been hamlefbe entire gearbox is seated on an
anti-friction bearing and is fitted width an oilthdubrication system.
Power take-off and drive motions have counter yothrections

SAFETY INSTRUCTIONS

Before maintenance work is performed, it miustensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andreeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@éaraf getting burnt, crushed or drawn
into the equipment!
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Maintenance instructions

The maintenance work on the planetary gearbox rhastarried out according to the
information in the Lohmann & stolterfoht GmbH UseNanual.

Check the planetary gearbox, its attachments, hrdr@nections for external damage and
leakages. Check all connections lines and linkdifior seating.

Carry out a running noise check

To check the oil level:
Note: The crane must be in horizontal position to chibekoil level.

e The oil is checked via the overflow meter. To do,sscrew out the oil filler plug

and the ail level inspection plug; if required top oil using the brand as classified in
the chart irSection -3of this manual.

Carry out an oil analysis according to the intesvalthe maintenance check list
Lubricate the lubrication nipple on the counterrbea
To change the oil:

Note: The crane must be in horizontal position to cjeatine oil.
» The oil must be changed when the oil has reachethtipg temperature.

« Screw out the il filler plug and the oil level pection plug. Insert the unattached pipe
supplied to the opening on the oil drain plug. &coeit the drain plug and allow the oil
to drain in suitable and sufficiently large enougty oil.

» Always check the oil for metal pollution and exdessabrasion.

Then remove the pipe, screw in the oil plug and @tusing the brand as classified in
the chart inSection -3of this manual, Monitor the oil level on the levuabpection

plug.
* Wait a few minutes.
« If the oil level falls, top up the oil until theldevel maintains constant.
« Then screw in the ail filler plug and the oil lewe$pection plug.

Check the screw connections taking the account the torque moment in the installation
drawing.
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Description

The rope drum serves to coil the rope. The ropendis rigidly connected with the
planetary gearboxes for the winch drive assembly.

SAFETY INSTRUCTIONS
Before maintenance work is performed, it must bsuesd that the crane cannot be

switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andreeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts Agéa of getting burnt, crushed or
drawn into the equipment!

Maintenance instructions
Check the rope drum for external damage.

Check the rope clamps for firm seating; if requinedtighten.
The rope grooves in the drum for damage and exeesstar when the rope is coiled.

Check the rope clamp for firm seating and damage.

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Rope Pulley Set and Rope Guide on the Superstructer 2.11.3
P-1/2

Description

The pulley set at the rear of the superstruc{8ee Figure 'A’) and the rope guide on the
front of the crane superstructui®@ee Figure 'B’) ensure that the ropes are properly guided
in every boom position and thus contribute to sgferation and a long rope service life.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must bsuerd that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts @araj getting burnt, crushed or drawn
into the equipment.

Maintenance Instructions
Rope pulley set:

Check the rope pulleys for external damage and.waar damaged or worn pulleys must
be replaced.

Check also the rope pulleys for firm seating an@tiver they move easily; if required, re-
tighten.

Carry out a functional test on the rope pulleys emeicked as to whether they move easily
and run properly.

Rope guide:

Check the rope guide for external damage, firmisgaand wear, any damaged or loose
rope guides must be replaced.

Check also the rope pulleys for firm seating an@tiver they move easily; if required, re-
tighten using the torque laid down in regulations.

Carry out a functional test on the rope guide wiethmoves easily and runs properly.
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Figure 'A’ Figure 'B’

Rope Guide Pulley

N

140 T GOTTWALD CRANE 1986 DESIGN LOCOMOTIVE WORKBR\MALPUR
REVISED EDITION- Dec’2002



Railway Crane
Maintenance Manual

Recovery Winch 2.12

2.12.1 Recovery Winch including Brake

2.12.2 Rope Drum

2.12.3 Deflection Rollers
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Motor Brake Drum

Description

The recovery winch is a three — stage planetarybgea The equipment consists of an
integrated, hydraulically lifted multi-disc holdirmyake with free-wheeling option.

The wheels with external toothing have been hardlefibe entire gearbox is seated on an
anti-friction bearing and is fitted with an oil balubrication system. The bearing of the
drive pinion in the stay pipe is lubricated contioaly with grease. Power take-off and
drive motions have counter rotary directions.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it triusensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muise visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts-@éaraf getting burnt, crushed or drawn
into the equipment!
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Maintenance Instructions

The maintenance work on the planetary gearbox rhastarried out according to the
information in the Lohmann & Stolterfoht GMBH Usganual.

Check the planetary gearbox, its attachments, hrdr@nections for external damage and
leakages. Check all connections, lines, and liokdifm seating.

Carry out a running noise check.

To check the oil level:
Note: The crane must be in horizontal position to chibekoil level. The oil level
inspection, oil filler, and oil drain plugs are &ed on the gearbox side. The
counterweight support must be lowered to checlothievel or to carry out an oil
change.

* The oil is checked via the overflow meter. To do strew out the oil filler
plug and the oil level inspection plug ; if requireop up oil using the brand
as classified in the chart Bection- 3of this manual.

e Then screw in both plugs.
Carry out an oil analysis according to the intesvalthe maintenance check list.
Lubricate the lubrication nipple on the counterrbea
To change the oil:

Note: The crane must be in horizontal position to chahgeoil. The oil level
inspection, oil filler, and oil drain plugs are &ied on the gearbox.

. The oil must be changed when the oil has reachethtipg temperature.

. Screw out the oail filler plug, which is simultanesbyithe oil level inspection plug,
and the oil drain plug and allow the oil to dramsuitable and sufficiently large
enough tray oil. Always check the drained oil foetailic pollution and excessive
abrasion.

. Then screw in the oil drain plug and add oil thiotige opening using the brand as
classified in the chart i®ection-3of this manual. Monitor the oil level on the oil
level inspection plug.

. Wait a few minutes.
. If the oil level falls, top up the oil until theldevel maintains constant.
. Then screw in the oil filler plug and the oil lewespection plug.

Check the screw connections taking into the accthentorque moment in the installation
drawing and check for firm seating.
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Description

The rope drum serves to take up the rope. The dopm is rigidly connected to the
planetary gearboxes for the drive assembly.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane can not be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign mntuise visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch amdigeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions
Check the rope drum for external damage.
Check the rope clamps for firm seating; if requjnedtighten.

Check the rope grooves in the drum for damage awcdssive wear when the rope is
uncoiled.

Check the rope clamp for firm seating and damage.
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Description

The deflection rolls of the recovery winch ensunattthe rope is guided properly and
contribute to the safe operation and long senifesof the ropes.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mibet ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muise visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions

Check the deflection rolls for external damage, waad firm seating. If required, tighten
the mounting elements. Replace any damage or veftection rolls.

Check the rope clamp for firm seating and damage.

Lubricate the lubrication nipple on the deflectiofis.
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2.13.3 Stairways, Footboards and Supporting Straps

2.13.4 Counterweight

2.13.5 Outrigger Beams

2.13.6 Outrigger Pads

2.13.7 Bogie
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Description

The steel construction supports all the componehtbe crane and provides it with the
required strength and rigidity to carry out itsidatfor which it is designed. The shape and
dimensions of the steel construction have beeruledéd exactly and thus ensure that
crane operation can be carried out safely. Thergadéage has mainly been manufactured
in material Fe 540 to IS: 8500, the superstructung boom in SAILMA 450 HI and ST 55
HTW to IS: 961.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it trius ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tenkeswithout fail the respective safety
instructions on the packages.

Please note that the manufacturer must be consuiefdre any burning, welding, or
dressing work is carried out on the crane.

Maintenance Instructions
Check the entire crane steel construction for esledamage such as cracks or
deformations.
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Description

The protective housing and panelling screen offdmat moving components and protect
persons near the componer{®ee Figure 'A’). Simultaneously, the components are
protected against moisture and other externalénttes.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it tmiosensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tepnkeswithout fall the respective safety
instructions on the packages.

When dressing with a flame-use caution-danger plosion near fuel and oil related
components!

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

When electrical welding work is being performede tharthling terminal must be
connected directly to the part to be welded In &ddj the battery pole terminals on the
diesel engine system and the emergency dieseleesggitem must be disconnected.
Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions

Prior to commencing with inspection and maintenamoek, clean the protective housing
and panelling with a suitable aid. This appliespatticular, to the stairway and walkway
areas. Oily and greasy components increase theedahglipping!

Check the protective housing and panelling for mekedamage.

Clean the damaged areas. Eliminate the damageswitable knifing filler, glass fibre
mats and polyester or corresponding primer andyaik and then touch-up with paint.

Damage on minor components must be straightencamthéd up with paint.

Oil the hinges and locks on the doors and checlpfoper functioning. Check the storm
hooks on the doors for external damage and propetibning.
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Figure 'A’
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Description

The stairways, footboards, and holding straps pieain easy and safe hold when climbing
into the cab and onto the craf8ee Figure 'A’). They have anti-slip, weather-proof treads.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it tmbe ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andigeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tenkeswithout fall the respective safety
instructions on the packages.

When dressing with a flame-use caution-danger plosion near fuel and oil related
components!

Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

When electrical welding work is being performede tharthling terminal must be
connected directly to the part to be welded In &ddj the battery pole terminals on the
diesel engine system and the emergency dieseleesgiitern must be disconnected.
Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment

Maintenance Instructions

Clean the stairways, footboards, and the walkinfasas and their mountings thoroughly
with a corresponding cleaning agent. The oil anghge film on stairways increase the
danger of slipping!

Check the stairways, footboards and holding steaypk their mountings for damage and
firm seating.

Missing screws must be replaced and loose conmegtiest be replaced.

Clean the paintwork damage immediately and praigeinst corrosion using primer and
the corresponding paint.

Damage on minor components must laggstien and touched up with paint.
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Figure 'A’
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Description

The Four-section steel counterweight, which cardéeched for transport purposes, is
mounted on the counterweight supp@te Figure ‘A).

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mums# ensured that the crane can not
be switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tenkeswithout fall the respective safety
instructions on the packages.

When dressing with a flame-use caution-danger plosion near fuel and oil related
components!

Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

When electrical welding work is being performede tearthling terminal must be
connected directly to the part to be welded In &ddj the battery pole terminals on the
diesel engine system and the emergency dieseleesggitem must be disconnected.
Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions

Check the counterweight and the mountings for ealetamage and crack.

Clean the paintwork damage immediately and praigeinst corrosion using primer and
the corresponding paint.
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Figure 'A’

14 Tonne

6 Tonne

18 Tonne

5.2 Tonne
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Description Outrigger Beam
The outrigger beams are extended and retracted Vigdraulic cylinder. The outrigger
beams are latched in transport position by meassaket pins.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mibstensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tenkeswithout fall the respective safety
instructions on the packages.

When dressing with a flame-use caution-danger plosion near fuel and oil related
components!

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions

Check the outrigger beams for external damageksréi@ctures, and deformations

Clean the paintwork damage immediateBnd protect against corrosion using
primer and the corresponding paint.

The bearings of the outrigger beams on the undéagar are fitted with one lubrication
nipple each on the upper and lower sides. Remaveviiste grease and lubricate until the
bearing points are protected by means of a suringrmbad of grease.

Check the outrigger beams as to whether they exdaddetract properly and whether they
lock properly.
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Description
The outrigger pads are hinged to transfer the sugpces for the crane evenly into the
ground.

SAFETY INSTRUCTIONS

Before maintenance work performed, it mistensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muise visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure teonkeswithout fall the respective safety
instructions on the packages.

When dressing with a flame-use caution-danger plosion near fuel and oil related
components!

When electrical welding work is being performea ¢arthingl must be connected directly
to the part to be welded. In addition, the battpoje terminals on the diesel engine system
and the emergency diesel engine system must lmndescted.

Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!

Maintenance Instructions

Check the outrigger pads for external damage, sraftactures, and deformations.
Likewise check the mounting bolts and the safetysms to whether they are in good
condition.

Clean the Knuckle joints and then protect agaiosiosion by greasing.
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Description
The crane has 2 -bogies which support 3- wheelesath(See Figure ‘A’). In addition, a
travel gear reduction unit including the disengggitevice, a brake system, and a
suspension assembly are located in each of thefo@he undercarriage is seated on the
bogies above bogie pivots.
SAFETY INSTRUCTIONS
Before maintenance work is performed, it mstensured that the crane can not
be switched on and is secured against rolling.
In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.
Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.
When working with paint and solvents, ensure tenkeswithout fall the respective safety
instructions on the packages.
Ensure that no one is near hot or moving parts Agds of getting burnt, crushed or
drawn into the equipment!
Please note that the manufacturer must be consuiefdre any burning, welding, or
dressing work is carried out on the crane.
Maintenance Instructions
Check both bogies for external damage, cracksdafamations.
Clean the paintwork damage immediately and prageinst corrosion using primer and
the corresponding paint.
The pivot bearing assembly between the undercaraad the bogies is maintenance-free.
The side bearers between the undercarriage armbtiie must be lubricated regularly.
The clearance between the side bearers on theaamdage and on  the bogies must be
checked.
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Figure 'A’
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2.14.1 Boom and Root Point

2.14.2 Rope Pulleys
2.14.3 Rope Guides

2.14.4 Boom Support Block
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Description

The boom is seated on an open-type root g&@et Figure ‘A’). In transport position, the
boom is lowered  onto the match truck.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure teonkeswithout fall the respective safety
instructions on the packages.

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Please note that the manufacturer must be consuiefdre any burning, welding, or
dressing is carried out on the crane.

Maintenance Instructions

Check the boom for external damage and cracks.

Clean the bearing sleeves of the shafts on the lrootnpoint when they are disengaged
and then protect against corrosion by greasinthdfcrane is subject to extreme external

conditions, e.g. sea air, a high degree of dustsand, maintenance must be carried out on
the boom root in-between the intervals indicated.

* Clean the paintwork damage immediately and printepntect against corrosion with
the corresponding paint.

Caution! —The sliding tracks must be not be soiled by paintt should not be painted.
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Figure 'A’

Root Point
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Rope Pulleys

Description

The rope pulleys serve to guide the ropes precisellyje boom head .They ensure that the
rope runs properly in every boom position.

The crane is fitted with plastic rope pulleys, whiensure minimum wear of the steel
ropes.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must beuesd that the crane cannot
be switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure teonkeswithout fall the respective safety
instructions on the packages.

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Use caution near the overhead lines! Do not clinb anto the crane superstructure!
Mortal danger!
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Maintenance Instructions

Check for the rope pulleys for external damagenm fgeating and excessive wear. Any
damaged or worn pulleys must be replaced immegliatel

Once the pulleys have been re-installed, carnadunctional test.

The rope fatigue is measured on the diameter adigraof the rope and by a contraction
of 5 % compared to the original actual dimensiom thpe must be replaced. The actual
dimension must be measured by the crane user beéfiti@ operation. The nominal
dimension of the rope is not appropriate as a eefs¥, as the manufacturer’'s conditions
could include a 4% tolerance.

Independent of the above the rope must be repladeeh through faulty handling bends,
kinks, flattenings, abrasion, or heavy corrosiopegsance occur.

Rope end fittings (rope pendent, rope clamps) arergly exposed to corrosion, as
moisture which has penetrated has difficulty inimlgy These connections are therefore to
be checked more frequently and where necessarieshitie rope to eliminate the corroded
section.

According to operating conditions and frequencysé the ropes should be treated from
time to time with an acid free corrosion proofing.

When changing ropes ensure, that ropes of the sgmaend diameter are used. Determine
the actual diameter of ropes for wear check.
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Description

The rope guides permit the ropes to be guided leard prevent; in particular, the ropes
from being sheared by the bodBee Figure ‘A").

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mostensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

When working with paint and solvents, ensure tenkeswithout fall the respective safety
instructions on the packages.

When working with paint and solvents, ensure toeolss without fail the related
components!

When electrical welding work is being performed darthen terminal must be connected
directly to the part be welded.

In addition, the battery; pole terminals on theeskl engine system and the emergency
diesel engine system must be disconnected.

Ensure that no one is near hot or moving parts Agda of getting burnt, crushed or
drawn into the equipment!

Use caution near the overhead lines! Do not clingfb anto the crane superstructure!
Mortal danger!

Maintenance Instructions
The good condition of the rope guide is importamt long hoist rope service life.

Check the rope guides for external damage andd@ating. Any damaged or loose rope
guides can damage the rope.

Clean rope guides with a suitable aid.
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Figure 'A’
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Description

The boom support (not illustrated) on the matclekrsupports the boom head when the
boom is lowered during towing operation.

SAFETY INSTRUCTIONS

Before maintenance work is performed, iusimbe ensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance work” warning sign mubg visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andirgeagainst unauthorised start.

Crane must not be in the way of other vehicles.

When working with paint and solvents, ensure teonkeswithout fail the respective safety
instructions on the packages.

Ensure that no one is near hot or moving parts agea of getting burnt, crushed or into
the equipment!

Please note that the manufacturer must be consudefdre any burning, welding, or
dressing work is carried out on the crane.

Maintenance Instructions

Check the boom support for external damage anddeating. Check the moving latching
unit for external damage and firm seating. Checktivr it moves easily.

Clean and grease the knuckle joints and slidinfasas.

. Clean the paintwork damage immediately and prime @motect against corrosion
with the corresponding paint.
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2.15.1 _Ropes

2.15.2 Hook Blocks
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Description
The ropes are of the following types:

Hoist ropes: Rotation resistant, flexible hoist rope witbh@npacted steel core
(Langs lay)
Derricking ropes: 8-Strand rope made out of conventional strandsdk lay)

SAFETY INSTRUCTIONS

Before maintenance work is performed, it must lseiesd that the crane cannot be switched
on and is secured against rolling.

In addition, a “Maintenance work” warning sign mube visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andrgeagainst any unauthorised start.

The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts rgdat of getting burnt, crushed or drawn
the equipment!

Use caution near the overhead lines! Do not clirplpnoto the crane superstructure.
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Maintenance Instructions
1. Inspection:

Wire ropes are consumable items with a limited. lifgis is why the wire ropes and rope
fittings must be inspected daily. The complete thngf the ropes must be inspected. In
additions, the wire ropes must be examined for atpey safety by a competent person in
regular intervals. The intervals should be schatisle that any damage will be detected
early. This is what during the first few weeks aftiee installations of a new rope and after
the first broken wire or other damage the intergaisuld be reduced accordingly.

If the rope has been overloaded or if non-visitdendge is suspected, the intervals between
examinations should be reduced accordingly (if iregh) every few hours).

Moreover, an examination should be carried out whenrope is put back into service after
long periods of standstill. A wire rope must be oerd in time to maintain crane operating
safety. The following criteria detaining a rope s discarded:

a) Type and number of wire breakages
Main hoist and derricking ropes (rope diameterngf):
If the rope shows more thaniteviboreakages on a length of 6 x diameter or 1@ éength
of 30 x diameter, the rope is unserviceable and bisliscarded.

Auxiliary hoist ropes (rope diameter; 22 mm):
If the rope shows more than 5 wire breakages angth of 6 x diameter or 13 on a length
of 30 x diameters, the rope is unserviceable anst meidiscarded.

b) Position of the wire breakages
When wire basketing occurs or if a starehks, the rope is immediately unserviceable.

c) Inevitable wire breakages
As wire breakage occurs afiecertain number of operating hours and then thabeu
increases more quickly, it is recommended to olestrg times in which breakages occur so
as to be able to judge the overall condition ofrtiyee.

2.  Rope diameter contraction during operatindgime:
If the rope diameter over a greater lengthheduced by 15 % or more from the actual
measured rope diameter in new condition (nominanatge) the rope is no longer
serviceable.

3. Corrosion:
To what degree the ropes are subject to comasith depend very much on the crane site
(e.g. Ocean atmosphere).Should the rope showhad#gree of corrosion, the rope is no
longer serviceable.
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4 Wear through friction:
If the rope diameter is reduced by 16€4nore through wear by friction, the rope is no
longer serviceable.
5 Rope deformations
Deformations in the rope such as wassnbirdcaging, loop formations, loose wires, nodes
rope thinning, misplaced outer wires, kinks, arad #reas are visible changes in the rope
structure. A rope with such deformation is no langgrviceable.

Rope change

If a rope change is necessary, it must be ensthigdat wire rope of the same type and breaking
strength as the original wire rope in new conditi®fitted. When a new rope is being mounted,
ensure that it is not twisted. Prior to operatirighva newly fitted rope, it must be ensured that th

rope is properly reeved and guided in the groovieshe rope drum, rope pulleys, and the

compensation rollers. In particular, for the ropesthe derricking gear (2 ropes on drum),it is
advisable to always change both ropes at the sangetd ensure the same rope quality and to
maintain the same inspection and maintenance miterv

Functional test:

In particular, a functional test without load iste conducted after a rope change. During thettest
should be ensured that the rope runs smoothlyrdpe coils properly and the limit switches
function. After a wire rope has been mounted arfdrbdt beings its actual works, load tests with
very light loads should be carried out for at least hour.

Cleaning, greasing;

Wire popes must undergo maintenance regularly. Mewehe kind of maintenance will depend
on how much the rope is used. Regular maintenarsgeconsiderably increase the service life of
steel wire rope. During production, the rope iee® intensive lubrication. This in-process
treatment will provide the rope with ample protentagainst corrosion and is meant to reduce the
friction between the elements which make up thesrap well as the friction between rope and
sheaves or drums. This lubrication, however, oagd for a limited time and should be re-applied
periodically. When choosing the relubricant, it mmbe ensured that it is in accordance with the
recommendations of the rope manufacturer.

It is important that relubrication of steel wire ropes is carried out regularly right from the
beginning of the service life of the rope and notrly after the first damage has been
ascertained !

Clean the ropes with a suitable aid and then labgicAs dirt can reduce the service life of a rope
considerably, depending on crane site, it may loessary to clean and grease the rope in-between
the indicated intervals.
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Description
The crane has two hook blocks, one for the maisttasid other for the auxiliary hoist.

SAFETY INSTRUCTIONS

Before maintenance work is performed, it mstensured that the crane cannot be
switched on and is secured against rolling.

In addition, a “Maintenance Work” warning sign muse visibly affixed to both in and
outside the cab.

Remove ignition key and battery main switch andr&eagainst any unauthorised start.
The crane must not be in the way of other vehicles.

Ensure that no one is near hot or moving parts rgaa of getting bunt, crushed or drawn
into the equipment!

Use caution near the overhead lines! Do not clintbanto the crane Superstructure!
Mortal danger!

Maintenance instructions
Check the entire hook block for external damage @adks. Any damaged parts must be
replaced immediately!
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g| Lubricant_/FueI _ Manu-
N6 Place of Use guantity Lubricants | facturer Brand
' Approx.
1 Hydraulic Tanl 1400 Itre I0C Sevosysten
Hydraulic Oil HLP'N’ 68
HLP-68to | HPC Enklo HLF-68
Compensation Tank ¢ 10 Itrs IS-11656- | BPC Bharat Hydrol
Match Truck 1992 HLP-68
IBP IBPEXHD-68
2 Main Engine 36 Itrs I0C Serv-Premium CF ¢
15W 40
HPC Hylub Milcy Power
Auxiliary Engine 5.5 Itre Engine Oil BPC MACKF4-15W4(
Valvo
line Valvoline Power
Cummins Supreme 15W40
Ltd.
3 Main Hoist Gear Bo 08 Itrs
Auxiliary Hoist Geal 04 Itrs
Box
Derrick Gear Bo 17.5 ltre
Recovery Winch Ge: 1.8 ltrs Gear Box QOil HPC HP 90
Boxe
Travel Gear Bo 12 ltrs in eacl
motor
Slewing Gear Ba 11 Itre
PTO Gear Bo 07 ltrs
4 Compressor C 02 Itrs Conrpressol | Cummins | 15W4(
Oil
5 Roller bearing slewin Qty. not fix, Adhesive Adhesive lubrican
Ring and Traction gear Lubricant BB to DIN 51513
reduction unit
6 Lubricating nipples an Qty. not fix. Greas All purpose grease
sliding surfaces K2K to DIN 51825
7 Fuel Tanl 1000 Itre Diese
Ref: RDSQO’s i) Report No. 727/90- Jan'1990

i) Report No. MP-MI-19(Rev-00)-Sep’2001
1)} L/No. SL.CR.BG.140T.Gott.UP dt. 22/11/2000
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The bolt torque moments indicated here apply whenother values for the torque moments of the
individual bolts are provided in the MaintenancenMal. The bolt size is based on the metric system i
accordance with DIN (German Industrial Standards) the bolt quality is based on ISD 898, Section -1

Bolt Classification

Bolt Size 8.8 10.9 12.9
M 4 2.8 Nir 4.1 N 4.8 Nir
M 5 5.5Nmr 8.1 Nir 9.5 Nir
M 6 9.6 Nir 14 N 16 Nir
M 8 23 Nir 34 Nir 40 Nmr
M 10 46 Nnr 67 Nir 79 Nir
M 12 79 Nir 115 Nm 135 Nnr
M 14 125 Nnr 185 Nnr 220 Nnr
M 16 195 Nnr 290 Nnr 340 Nnr
M 18 280 Nnr 400 Nnr 470 Niv
M 20 395 Nnr 560 Nmr 660 Nnr
M 22 540 Nnr 760 Nnr 890 Nnr
M 24 680 Nnr 970 Nnr 1,150 Nn
M 27 1,000 Nn 1,450 Nn 1,700 Nn
M 30 1,350 Nn 1,950 Nn 2,300 Nn
M 8X1 25 Nir 37 Nir 43 Nrir
M 10 X 1.2¢ 49 Nrir 71 Nmr 83 Nir
M12 X 1.2t 87 Nir 130 Nnr 150 Nnr
M12 X 1.t 83 Nir 120 Nnr 145 Nnr
M14 X 1.t 135 Nnr 200 Nnr 235 Nnr
M 16 X 1.t 210 Nnr 310 N 360 Nnir
M 18 X 1.t 315 Nnr 450 Nnr 530 Nnr
M20 X 1.t 440 Nnr 630 Nnr 730 Nnr
M22 X 1.t 590 Nir 840 N 980 Nnr
M24 X2 740 Nnr 1,050 Nn 1,250 Nn
M27 X 2 1,100 Nn 1,550 Nn 1,800 Nn
M30 X2 1,500 Nn 2,150 Nn 2,500 Nn
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Sl. DOs DON'Ts Repercussion

No

1 MAINTENANCE CHECKING OF ENGINE:

Engine should be maintained as per
Manufacture’s Maintenance Schedule.
2 MAINTENANCE OF HYDRAULIC SYSTEM:
a) Clean hoses and area, around the equipmgnBo not open the Hyd. System in a
to be opened. dirty
Clean the tray in which the open parts are
kept.

c) Do not over tighten any leaking
joints provided with “O” rings/
seals.

d) Connected isolating valves must be closed

before opening out any hoses.

e) Ensure that no water is mixed with the hyd.
Oil in the tank. Oil should be tested in lab a$
per guideline given in the maintenance
manual.

3 ATTENTION TO WIRE ROPE:

a) Replace wire ropes when there is a diamettical
reduction in its size by 5% or more with
respect to its normal diameter.

b) Replace wire rope if there is any bend, kink
abrasion, and uncoiling or heavy corrosion.

c) While reeving / unreeving the wire rope on the
drum a person/ operator must be watchful go
that there is no overlapping of wire ropes,
which may cause damage to the wire rope.

d) Proper greasing of wire rope around fitting Corrosion of wire

clamps / sockets should be done. rope will take place.

4 MAINTENANCE PRECAUTION FOR SAFETY DEVICES:

a) All limit switches; force and angle sensors | Don't disturb the switching point

must be cabled. Damaged cables must of the limit switches.
immediately be replaced. They should always
be kept operational.
b) The crane axis must be vertically levelled.
c) Check all limit switches when rigging to Do not operate computer over
ensure their functioning. bridge key and boom over bridge
key during crane working. These
are slowly for use during rigging /
de-rigging.
d) The safe load indicator does not relieve the
crane user from his responsibility to
thoroughly determine the weight of the load|to
be lifted and check the admissibility of the
operation according to be lifting chart.
e) Do not keep the electric solenoid

valves for cut off function bridged
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Symbols used in Hydraulic Circuits

Symbols to DIN ISO 1219

Symbols for hydraulic systems are for functional interpre-
tation and comprise one or more basic symbols and in
geneneral one or more function symbols. Symbols are
neither dimensioned nor specified for any particular posi-
tion.

The following listis incomplete. Itis designed as an aid for
creating symbols.

P-

1/7

Name/
description, examples

Symbol

Name/ Symbol
description/examples

Basic symbols

Lines

Continuous
Main line,
electrical line

Blasiieds iR e == e =
Control line,
drain line,
transition position
Chain dotted e T i
To group two or more com-
ponents in a sub-assembly.

Double
Mechanical connection 1/5 K +
(shaft, lever, piston rod)

Circle

Energy transfer unit

Measuring device ES§
\ =

Check valves,
rotary connection, 1/3 K v
mechanical pivots, —
Rollers (always with centre ¥
point)

Semi-circle

Motor or pump with limited
angle of rotation

(Rotary actuator)

Square

Connections perpendicular to
sides.

Control elements

Drive unit

(except for E motor)

Connections to corners of
preparation devices

(filters, separators, lubricating
devices, heat exchangers)

Damping in positioning ele-
ments,
accumulator weight

Rectangle
Cylinders,
valves

Piston in cylinder

Adjustment element

Offsets for connecting lines

[
-

A
Y

1/2 1

1/2 Iy

1/4 1

Y

A

Y
112 Iy

1/4 |

121

1/21

1721
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Name/
description, examples

Symbol

Name/
description, examples

Open rectangle
Tank

Oval
Pressure tank
Accumulator
Gas bottle

Function symbols
Triangle

Shows direction of flow and
operating medium

Filled, hydraulic

Open, pneumatic

Arrows

Straight

Linear movement,

path and direction of flow
through a valve, direction of
heat flow

Curved

Rotational movement,
direction of rotation viewed on
shaft end

Diagonal arrow
Adjustability in pumps, motors,
springs, solenoids

Electrical

Closed path or connection

Linear electrical positioning
elements acting in opposition

A

1124

21

~30°

N

Temperature display or
control

Drive unit

Spring

Throttle

Seat of check valve

Flow lines
Connection
Cross-over
Flexible line
Connections

Breather connection
(continuous)

Limited with respect to time
Open / closed

Quick release coupling without
mechanically opening check
valves

With mechanically opening
check valves

Rotary coupling with 1 through
channel

Rod, linear movement

Shalft, rotational movement

Detent, maintains specified
position
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Name/
description, examples

Symbol

Name/ Symbol
description, examples
Operational modes
General symbol
=]

Push button le=es
Pull-out knob L
Push button/pull-out knob (D:
Lever T:

Pedal, 1 direction of operation Z Ea—

Pedal, 2 directions of operation —

Push rod e
Push rod with stroke limitation :
Spring :
M—
Roller shaft B

Roller lever

zaliie

S

Electrical, 1 winding [ionumant
Electrical, 2 windings which —
act in opposition to each other E

Electrical, 2 windings which A T
act in opposition to each other
and which may be steplessly R

adjusted
|
e

2 parallel acting operators

Operation by means of
pressurisation or pressure
relief

Directly acts on positioning
element

By means of opposed control
areas of different sizes

Internal control channel

External control channel

Pneumatic/hydraulic operation

2 stage hydraulic operation

2 stage electro-hydraulic
operation, external pilot oil
supply

2 stage pneumatic-hydraulic
operation, external pilot oil
return

2 stage electro-hydraulic
operation, spring centering of
mid-position, external pilot oil
feed and return

2 stage electro-hydraulic
operation, pressure centering
of mid-position, external pilot
oil feed and return

External feedback of actual
position of positioning element

Internal feedback of actual
position of positioning element

Ly

140 T GOTTWALD CRANE 1986 DESIGN
REVISED EDITION- Dec’2002

LOCOMOTIVE WORKBR\MALPUR



Railway Crane
Maintenance Manual

Symbols used in Hydraulic Circuits

P-4/7

Name/
description, examples

Symbol

Name/
description, examples

Symbol

Energy sources
Hydraulic

Pneumatic

Electrical motor

Drive unit,
except for electrical motor

Energy transfer and
storage
Hydraulic pumps and motors

Fixed displacement pump, ge-
neral

Fixed displacement pump,
1 direction of flow,
1 direction of rotation

Variable displacement pump,
2 directions of flow,

1 direction of rotation,

Case drain port

Fixed displacement motor,
2 directions of flow,
2 directions of rotation

Fixed displacement
pump/motor,

1 direction of flow,

1 direction of rotation

Variable displacement
pump/motor,

manual adjustment

2 directions of flow,

2 directions of rotation,
Case drain port

Hydraulic rotary actuator

(1)

bR TERTO

Hydraulic compact drive

Variable displacement pump
with pressure compensator,
1 direction of flow,

1 direction of rotation,

Case drain port

Variable displacement
pump/motor

with pressure compensator,
2 directions of flow,

2 directions of rotation,
Case drain port

Hydraulic cylinders

Single acting hydraulic cylinder,
return stroke via pressurisation,
full bore connected to tank

Double acting single rod
hydraulic cylinder,

adjustable damping at both ends
of stroke

Telescopic hydraulic cylinder,
single acting

Telescopic hydraulic cylinder,
double acting

Accumulators
Without initial pressure

With initial gas pressure
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Name/
description, examples

Gas bottle
in upright position only

Open and closed loop
control of energy
Directional valves

Two position valve with 1
cross-over point

Two position valve with
stepless control of spool
position

Three position valve with
stepless control of spool
position

Two position valve,
2 ports, normally closed,
2 directions of flow

Two position valve,
2 ports, normally open,
2 directions of flow

Two position valve,
3 ports, normally open,
2 directions of flow

2/2 way directional valve,
2 ports,
2 spool positions

3/2 way directional valve,
3 ports,

2 spool positions,

1 cross-over point,
solenoid operation,
spring offset

5/2 way directional valve,

5 ports,

2 spool positions,

pressure operated in both dir-
ections

- H

4/3 way directional valve,
(detailed diagram)
electro-hydraulically operated,
4 ports,

3 spool positions, !
spring centered mid-position,
emergency stop operation,
external pilot oil return

(simplified diagram)

4/3 way directional valve,
(detailed diagram)
electro-hydraulically operated,
4 ports,

3 spool positions,

pressure centered mid-posi-
tion,

emergency stop operation,
external pilot oil return

(simplified diagram)

Continuously variable
(modulating valves)
Modulating valve,
negative overlap

Modulating valve,
positive overlap

4/3 way servo valve
(typical example)

Check valves/

isolating valves

Check valve, without spring
loading

Check valve, spring loaded

Check valve, pilot operated,
without spring pre-load

__,l '_._
Gl

<
i
=

M-~
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Symbol

Check valve,
pilot operated, with spring pre-
load

Shuttle valve

Air bleed valve

Pressure control valves
Pressure relief valve,
direct operated,

internal pilot oil feed

Pressure relief valve,
direct operated,
external pilot oil feed

Pressure relief valve,
pilot operated,
internal pilot oil feed and return

Pressure relief valve,

pilot operated,

electrically operated relief,
internal pilot oil feed,
external pilot oil return

2 way pressure reducing
valve,

direct operated,

internal pilot oil feed

2 way pressure reducing
valve,

pilot operated,

internal pilot oil feed,
external pilot oil return

3 way pressure reducing
valve,

direct operated,

internal pilot oil feed

Flow control valves
Throttle valve, adjustable

Shut-off valve

Deceleration valve

Throttle/check valve

2 way flow control valve,
pressure compensated

2 way flow control valve,
pressure and temperature
compensated

3 way flow control valve,
pressure and temperature
compensated

Flow divider

2 way cartridge valves

(logic elements)

Directional valve, leakage free,
differing effective areas

Flow control valve

~
—~
s~
—~

= e B
Q Sl
TR |

i) TE

M el |
N |
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Directional valve, Measuring devices and
leakage free in one direction, = indicators
identical effective areas = 2 W Pressure indicator, generat
T —
=

Pressure gauge
Fluid storage and
preparation
Ventilated tank

Differential pressure gauge

Pressure tank Fluid level measuring device

=
Y

Filter
Thermometer

Filter
with clogging indicator
Flow indicator

Separator

Flowmeter
Filter with separator

©Q &9

Tachometer

Preparation unit comprising:
filter,

separator,

pressure reducing valve,
pressure gauge and

l
é)j
I

Torque meter

50000000

I

lubricator

Hydro-electric

pressure switch S \) 4
Cooler

Limit switch —t AW\

b
Heater E’E
Temperature control E;
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