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Copy date: Dec21

JP2M — Engine lubricating oil change
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Aim:

To protect the engine by changing the lubricating oil.

Periodicity.

Every 300 hours or annually whichever is the sooner.

Reason:

In a diesel engine some of the combustion products are captured in the lubricating oil,
which quickly becomes black and grainy, mainly with carbon particles. This always looks
severe at first, especially to those more familiar with modern petrol engines but is in fact
routine; nonetheless, the correct lubrication of the engine requires that the oil be changed
at intervals of about 300 running hours ¢ which, for Roger, is typically every year.

Engine lubrication overview:
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The engine is classed as a dry sump engine. The main, big end and camshaft bearings and
forward/reverse gearbox are pressure fed from the S y° 3 Anye&&didal pump. Oil is
circulated through the bearings, drops into the bottom of the crankcase and is returned to
the remote tank by the scavenge pump. The cylinder walls and little ends are splash
lubricated from the oil thrown from the rotating big end journals.

The JP2M is a push-rod engine with separate cylinder heads on a single block and the rocker
assemblies are splash lubricated from small oil reservoirs in each of the rocker-boxes. Any
excess oil from the rocker-boxes runs down the pushrod tubes into the bottom of the
crankcase.

The rocker-boxes do not use the recirculating engine oil and so are not subjected to the
contaminants of combustion. However, some oil mist will spray up the pushrod tubes from
the crankcase so the rocker-boxes need be inspected during the oil change procedure and if
found to have sludge deposits, must be cleaned and topped up with fresh engine oil. In any
event, they should be filled to the top of the pushrod tubes and a little oil allowed to run
down the tubes. Oil needs to be drizzled onto each end of each rocker.

In addition to pumping out the oil holding tank, the crankcase needs to be opened to clean

out the sludge at the bottom because the drain plug is inaccessible. There is no sump in the
conventional sense because the oil is circulated back to the tank by the scavenge pump.

However, the pump strainer is in the after section of the crankcase and sits in a shallow

well. The crankcase floor falls from the strainer well into the forward section where sludge

collects. The oil tank takes about 25 litres of fresh oil. However, after cleaning the

crankcase and restarting the engine after filling with oil, about 2 litres is needed in the

crankcase to prime the scavenge pump. The oil in the tank will therefore drop below the
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Difficulty level:

Medium. This requires some mechanical sympathy and experience of using tools. Itis a
messy job requiring care to avoid spillage and contamination.

Clean engine oil is criticallt is essential thathe utmostcare is taken not to contaminate
any of the internal parts of the engine or oil tank.

People and duration:

One person can do this task and one day should be allowed to give time to collect all the
equipment and dispose of the waste oil and contaminated paper. With two people the job
is easier and all the work should be completed in half a day.

Equipment needed:
9 Disposable gloves, safety spectacles and small Qil Can.
1 Oil-removing vacuum pump.
1 x 25 litre drum if two people are doing the job or 5 x 5 litre cans of SAE 10W-40 oil
(Morris is preferred) if there is only one person. It is strongly recommended that 5
litre cans only are usedeven if there are two people
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Empty containers to take the waste oil ¢ just under 30 litres will be produced. This
may be the oil drum used last time and retained for this purpose plus one other 5
litre suitable can or six, 5 litre cans.

A funnel to allow waste oil to be poured into these containers from the vacuum
pump.

Spanners from the tool board to remove the hand-ports on top of the oil tank, the
crankcase door and rocker covers.

A drip tray, a 5 litre automotive type would be suitable, to take the hand-port covers,
oil strainers and retaining clips.

A plentiful supply of blue paper roll.

A heavy duty plastic sack or rubble bag to take the contaminated solid waste.

A couple of small, soft disposable brushes.

White Spirit.

Waterproof Grease

Worksheet Roger-09.

Speciahotes/Risk assessment
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Authority: Permission to carry out the work must be obtained from the Conservation
Manager.

Access: Entry into the engine room is awkward and the towpath may be wet. There
is a possible crush injury between the hull and bank; therefore, take care not to let
any body part drop between the two.

Entry and exit: Once the hatch is open, ensure that the rung ladder is secure.
Holding on to the roof rail above the opening, enter the space forwards, taking care
on the ladder. Leave the engine room backwards, using the ladder and rail as for
entry.

Engine room: The floor is uneven and slippery. Space is very limited and there are
many trips and sharp edges.

Environment: Used and fresh engine oil is toxic and must not be allowedto enter
the bilgebecausebilge water is pumpedlirectly into the canal. The engine takes
about 30 litres of oil and sufficient drums, able to be sealed, need to be provided.
The local authority waste handling site will take the waste oil and bags of
contaminated waste such as sludge, paper and gloves.

Tools: If any tools are defective or missing, work must not proceed until a
replacement is found; faults need to be reported.

PPE: The job is dirty and appropriate clothing should be worn.

Lifting: A 25litre drum of oil weighs about 25kg which is the maximum
recommended lifting load allowed for a male under the current manual handling
regulations. A lone worker should not attempto use a 23itre drum.
Preparation: Read the whole of this document before proceedin@in doubt, ask
the Conservation Manager.

Method: Step 1- Oil tank

The oil is thick and the engine has to be run for about an hour to warm it significantly.
However, running this type of engine for long periods without a load das
detrimental and itis recommended that the engine iain only at the end of the task
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for a short period to check for leakand the tank oil level Car engines are often run to
operating temperature to agitate any sludge into suspension because their sumps are
not cleaned separately. However, this procedure requires the base of the crankcase
and holding tank to be cleaned manually, negating the need to circulate the oil.

Clear the engine room of unnecessary equipment, especially around the oil tank and
crankcase door on the starboard side.

Don gloves and arrange the equipment within easy reach.

Remove the hand-port covers on top of the tank and wipe off the plates; put them, the
bolts and washers safely to one side. Take care not to damage the paper gaskets.

Tank
breather

Hand-port
cover with oil
filler cap

Hand-port

Dipstick;
remove to
insert
vacuum
hose

Pinch the circlip in both the hand-ports,
| Strainer remove them and place in the drip tray.
securing Using a little white spirit, clean with a soft
circlip brush.

=

Lift out the strainers and place them in the
| Strainer | tray. Brush off any surface debris taking care
not to damage the mesh.

Fig 02-04 . Fig 02-05
Vacuum flask Push fit Aask in
‘ILZ‘;:“”‘ position
Vacuum
release
button
Each
moulding is
1 litre
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Unscrew the dipstick, see Fig: 0202 and put it safely to one side. Using the vacuum
pump and the largest hose, insert the hose into the now empty dipstick hole.
Making sure that the hose is a secure fit in the top of the vacuum flask and the nylon

hose is not kinked, pump the handle until resistance is felt.

empty.

Fig 02-06
Cleaned oil tank

Fig 02-07 _ litres from both sections of the dry sump.

Crankcase door

Once the oil
strainer is
exposed,
clean it with a soft brush
dipped in white spirit to
remove any sludge. Once
clean, it should be possible to .~
see through the fine mesh to
the supporting perforated

Watch the level of oil rise in the flask and pump
a few times if necessary. When the flask is full,
depress the vacuum release valve and remove
the push fit hose. Note; the hose cannot be
removed without releasing the vacuum. Very
carefully and using the funnel, pour the old oil
out of the vacuum hose hole into 5 litre oil cans
which are best placed in a drip tray to catch any
spills. Repeat the process until the tank is

With strong blue paper, clean the base of the
tank through both hand-ports and put the

 contaminated paper into the plastic waste bag.

Replace the strainers and securing clips.

Using the vacuum flask as before, place the end of the
suction hose in the oil strainer well and remove the oil and

sheet beneath, see Fig 02-09 and Flg 02-10.

Fig 02-08

Fig 02-09
Rear sectiorof sump

Forward sectiorof
sump




Planned works sheet no. Roger-02

Mop out any remaining oil sludge from the bottom of the crankcase with paper. As you
do so, check for slivers of metal: if any are present it could be a sigmeairingfailure.
In additionlook for any cream coloured emulsion which could indicateter in the olil
and a blowncylinderhead gasket.

Reposition the vacuum hose in the forward section of the crankcase, with the flask on
its side as shown in Fig 02-08 taking care not to kink the hose. Pump out the oil and
clean out any sludge as for the rear section.

Oil pipe from strainer to pump

Strainer

Note: In order
reach the base of
the crankcase
more easily, it may
be necessary to
turn the engine
over by hand using
the starter handle,
to reposition
the big ends.

Fig 02-10
Jean strainer

Oll pipe

Reportany metal slivers, emulsification or any other problem to the Conservation
Manageras soon as possible.

Note: Do not attempt to remove the strainer It is attached solidly to the copper pipe
which runs forward and down into a union which connects to the pump infeed and its
removal is beyond the scope of this worksheet, see Fig:02-11.

Ensure that there are no cleaning materials left in the crankcase. Because there is no
gasket, run a little grease around the crankcase door and reposition it on the studs. The
door is 80 years old, is cast iron and fragile so working from left to right and top to
bottom in turn, tighten the nuts securely but not overtight.

Method: Step 3- Rocke boxes

Using the small box spanner from the tool board, remove the brass domed nuts from
the rocker covers, see Fig 02-12. Set the fragile covers carefully to one side.

Domed nut Box spanner Drizzle oil over the ends of each rocker

= |
Fig 02-12
Rocker covers

Fig 02-13
Rockerbox

Fill the rocker-boxes with engine oil to the top of the pushrod tubes
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If there is any sludge in the rocker-boxes, remove the oil with the vacuum flask and clean
out the sludge. Add oil up to the top of the pushrod tubes, see Fig 02-13. Using the oil can,
drizzle oil over both ends of each rocker, see Fig: 0214.

Fig: 0214
Oiling rockers

Ensure that there are no cleaning materials left
in the rocker-boxes. Replace the covers and
secure by tightening the domed nuts.

Method: Step 4- Refilling the oil tank

Smear a little grease on both sides of the hand-
port covers. Replace the hand-port covers on
the oil tank taking care not to overtightenthe
brass bolts. Coil paper or a rag around the filler
cap, see Fig 02-15, to catch any oil spills and
remove the cap. Using a funnel, carefully pour
25 litres of fresh oil into the tank through the
filling point.

Start and run the engine, see Worksheet Roger-09 and check for leaks. Nip up any nuts or
bolts if necessary. When satisfied, stop and secure the engine. Top up the oil tank to just
0St 26 0K Son¥heEdipktitkQee Fid: ®6.

Fig: ®-16
Oil tank dipstick

Finally.

Drain the cooling water from the engine, see Worksheet Roger-09.

Clean up the vacuum pump and any spillage in the engine room. Replace all the tools and
set aside the empty oil cans in the workshop for use as the waste-oil containers next time.

Remove all contaminated items and waste oil containers to the recycling centre. Dispose of
the oil in the waste oil facility and the other material as directed by the staff, usually in the
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