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introduction

Before starting the engine, read through the instruction manual. It contains the
information that you need in order to run and service your engine. Do not wait
until a fault oecuirs before consulting the instruction manual to see what action to
take.

Volve Penta has built up an extensive service arganization in order to provide
your engine with the necessary service.

Volvo Penta dealers and service stations are equipped with the special tools
required and also have a comprehensive stock of spares, so that genuine spare
parts are used for service and repair purposes. Always contact your Volvo Panta
representative for service and spares, quoting the type designation and serial
number of the engine and its equipment.

A Service and Warranty Book is provided with every engine; this describes the
warranty which wa give to the Owner in the event of any faults in the pro-
duct.

The delivery card in the Warranty Book should always be fillad in by the selling
agent and forwarded to the local Volvo Penta importer.

The servicing instructions in this book must be followed. Volve Penta reserves
the right to introduce modifications to products without previous notice and
disclaims any obligation to carry out corresponding modifications to products
already sold or manufactured.

The description in this manual does not constitute a valid specification. Each
individual engine is equipped in aceordance with the agreement which applies
to the delivery.

AB VOLVO PENTA
Technical Publications

Engine data
Typeofengine............................ Serialno ..................

Disengageable clutch type/no . ... ... ... ... .

Reduction ratio/Rotation . ........ ... ... i
We reserve the right to carry out modifications without previous notice end for
this reason the content in this book is not binding.

VOLVO PENTA
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Basic engine
number

PRESENTATION

PRESENTATION

The engines dealt with in this Manuai are 6-cylinder, in-
line, 4-stroke diesei engines with direct injection and ther-
maostatically controlled water cooling. The engines are lub-
ricated via a pressure lubricating system in which an oil
pump supplies lubricating oil to all lubrication points. On
TD70G,-GG,-GPP and TID70G,-GG and -GPP the pistons
are cooled by the' lubricating oil via special nozzles in-
stalled in the engine block.

The engines are equipped with wet, replaceabie cylinder

liners. ;
i

All the engines are equipped with an exhaust-driven turbo-
charger. The turbo-charger is lubricated and cooled by the
engine lubricating oil. The turbo-charger supplies the en-
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Conversion- Engine
number designation

Serial number plate, example

9 8 7

gine with fresh air under pressure, thus providing the en-
gine with a certain amount of excess air, allowing an in-
crease of the amount of fuel being injected, resulting in an
increased engine output.

TIDEOD,-DG, TID70G,-GG and -GPP are also equipped with
a water-cooled charged-aircooler (inter-cooler), lowering
the temperature of the intake-air, thus allowing the engine
output to be further increased. At the same time the com-
bustion- and exhaust temperatures are lowered.

Furthermore all the engines are equipped with an electrical
starting element in order to facilitate the starting-up and to
lower the exhaust smoke when starting-up in cold weat-
her.

Engine The location of the serial number plate

60-Series On the right side of the engine block,
obliquely above the starter motor.

70-Series On the left side of the engine block,
above the fuel injection pump drive-
shaft guard plate.

6

Fig. 1 Engine TDGOBPP
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PRESENTATION

Fig. 2 Engine TDG0OBPP
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Fig. 3 Engine TD70G

1. Air filter

Relay, electrical starting element
Starting element

Terminal box with fuses

Lifting eyelet

Vibration damper

Alternator

Lubricating oil filter

Crankcase ventilation

Starter motor

NS LIE R S

—
cwo™




PRESENTATION

Fig. 4 Engine TID70G
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Fig. 5 Engine TID70GPP.
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GENERAL INFORMATION

GENERAL INFORMATION

Lubricating oil

Use only oil which satisfies the demands made by the
standards referred to in the table below. The Volvo Penta
diese! engine oil satisfies these quality demands by a wide
margin and can therefore be used to advantage.

NB! The warranty no longer applies, should the engine be
operated with the wrong type of lubricating oil.

The viscosity should be appropriate to the air temperature,
see "Technical Data’".

Designation Standard
CD APl {American Petroleum Institute)
MIL-L-2104 C | US Government's Military Spec.

For the {-G) and {-PP}-engines prolonged oil change inter-
vals can be permitted under certain conditions, see page
15. On such occasions a SHPD-cil {Super High Perfor-
mance Diesel Qil} in accordance with Volvo Drain Specifi-
cations andfor CCMC D3* must be used.

* Committee of Common Market Automobile Constructor's D3-
oil.

Fuel

The diesel fuel for the operation of the engine must satisfy
high quality demands and abave all, it must contain a min-
imurn of solid impurities and water. Also the sulphur con-
tent should be as low as possible.

If low-grade fusl is used, this will produce abnormal wear,
poor functioning and dark exhausts.

The diesel fuel must satisfy the requirements set out in the
following standards; DIN 51601, CEC-ERF-D1, ASTM-
D875-No. 2-D, SIS 155432 or Volvo Group Standard (Diesel
fuel oil 97863-02).

Some of the points contained in the Volvo Group Standard
are repeated below:

Ignition value (Cetane-no) Min. 45

Viscosity at 20°C {+-68°F) 2,05 ¢St

Lowest float. temp, summer grade —9°C {+16°F)
winter grade* -24°C (-11°F}

Flash point 40°C min. (104°F)

Solid impurities None

Sulphur content Max. 0.5 % hy

weight

¥ Alt. filterability at low temperature in accordance with
51S 165122,

Avoid condensation water being formed by always having

. the fuel tank filled up as much as possible. Methylated spir-
its must never be added to the diesel fuel as even small
quantities may damage the fuel system.

In order to ensure reliable stariing and a proper fuel de-
livery in the winter and under very cold conditions, the
special winter grades, sold by the large oil companies,
should be used.

These fuel grades are more volatile, thus reducing the risk
of wax deposits being formed in the fuel system. Alterna-
tively, about 30 % water-white kerosene {paraffin oil} may
be added to the diesel fuel. Engine- or domestic heating
kerosene may not be used, due to its low Cetane-number
and subsequent degrading of the ignition quality.

Coolant

The coolant should consist of a mixture of ethylene glycol
and water or if there is no risk of having frost, corrosion
inhibitor and water. See below.

Ethylene Glycol

Ethylene glycol in accordance with BS 3151B with copper
inhibitor can be used as an anti-freeze. We recommend
you to use the Volvo Genuine Ethylene Glycol*, containing
the correct balance of additives for neutralizing corrosive
agents in the cooling water. If this red ethylene glycol is
used, it will be sufficient to change the coolant once a year,
preferably in the autumn.

The anti-freeze has a dua! purpose; to protect the cooling
system from freezing and to prevent the formation of rust.
Therefore always use a mixture containing at least 40 %
ethylene glycol. Also use this ethylene glycol mixture
when topping up the system. This mixture provides a anti-
freeze protection down to approx. —25°C {—13°F). For lower
temperatures a higher ethylene glycol content is needed,
see the table on next pags.

The maximum reduction in the freezing point is to —56°C
(—69°F} and then with a 60% sthylene glycol content. Any
further increase in the ethylene glycol content reduces the
frost protection.

Mix the ethylene glycol with water in a separate vessel,
prior to filling the cooling system.

NB! Ethylene glycol is dangerous {to consume).

Never use untried anti-freeze fluids. Certain defective anti-
freeze fluids can initiate corrosion in the engine.

Do not use spirits of any kind, because spirits evaporates
quickly. Furthermore, spirits increases the risk of corrosicn
in the cooling system.

* Part-no 1129616, 1 kilo = 2,2 Ibs = approx. 0,9 liter (0.2 imp.gall.
0.24 US.gall).
Part-no 1129617, 5 kilos = 11 Ibs = approx. 4,6 liter (1.0 Imp.gall.
1.2 US.gall).




GENERAL INFORMATION

Volumes

Cooling system
capacity litres
(Imp./US.gall),
with VP standard
radiator about:

Amount of glycol in litres {Imp./
US . gall) for frost protectian
down to:

—25°C  |-30°C |-a0°c  |-seC
(-13°F) [(=22°F) |i~40°F) |{(-69°F)
TD60B, D 22+ 9 10 12 13.2
TDEOBG, DG 4.8-5.8) | (2.0-2.4)] (2.2-2.6}| (2.6-3.2)| 12.9-2.5
TDGOBPP  28** 115 13 15.3 16.8
TDGODPP  16.2-7.4) | (2.6-3.0)| (2.9-3.4}| (3.4-4.0}] (3.7-4.4
23 9.5 1 13 14
TIDBOD  (5.1-6.1) | (2.1-2.5)| (2.4-2.9)| (2.9-3.4)| (3.1-3.7}
TIDBODG ~ 29%* 12 n3s. |16 17.4
6.4-7.7) | (2.6-3:2'13:0:3.6) | (3.5-4.2)] (3.8-4.6)
25+ 100|115 13.5 15
1333& (5.5-6:6) | (2:2-2.7) | 12.5-3.0)| 13.0-3.6)| (3.3-4.0)
39%% 12:7 144 |17 18.6
TD70GPP g |
16.8-8.2) | (28-3.4) | (3.2-3.8)|'3.7-4.5)[ (4.1-4.9)
26% 10.7 12 14.2 15.6
TID70G (5.7-6.9) | (2.4-2.8) | (2.6-3.2}| (3.1-3.8}| (3.4-4.1}
TID70GG ~ 32** 13 146 [17.3 19.2
TID70GPP  (7.0-8.5) | (29-3.4) | (3.2-3.9) | (3.8-4.6)| (4.2-5.1)

* With expansion tank of plastic.
** With expansion tank of metal.

Corrosion inhibitor

In order to avoid corrosion the most simple thingto dois to
use a suitable mixture of Volvo Genuine Ethylene Glycol all
the year around (at least a 40 % mixture). Coolant should
then be changed each autumn. In case Ethylene Glycol is
not being used, a corrosion inhibitor must be added to the
cooling water. Preferably use Volvo's corrosion inhibiting
additive (part-no 1129709-0), available in -1/2-litre packs.
Three packs (=1.5 litre) are required for TD70 and TID70
with expansion tank of metal. For other engines with the
Volvo Penta standard cooler two packs (1 litre) are requi-
red.

Clean the cooling system carefully prior to filling-up. Run
the engine warm as soon as possible after the filling, thisin

“order to give the additive the best possibilites for ac-
tion.

In order to maintain the corrosion inhibiting properties, the
coolant must be replenished with half a litre {=1 pack}
corrosion inhibiting additive each 400 hours of opera-
tion. -

NB! It is absolutely forbidden to mix Glycol or any other
type of anti-freeze fluid with this corrosion inhibitor. The
corrosion inhibitor does not prevent the formation of ice.
Therefore it is allowed to use the corrosion inhibitor anly if
the temperature steadily lies above ¢°C.

Engine speed

Do not operate the engine during longer periods at an en-
gine speed less than 1400 rpm and under full load.

Should you find the engine particularly weak, a fault in the
turbo-charger may be suspected. Then stop the engine and
carry out the following checks:

1.. Remove the inlet-tube between the air-filter and the
turbo-charger.

2. Make sure that the compressor wheel is at standstill.
Then check with the fingers if the compressor wheel
feels sluggish when being rotated. Use a light pres-
sure at first to turn the wheel and then with a light pull
axially. If the wheel feels sluggish, the turbo-charger
must either be overhauled soonest or replaced.

Running-in

When the engine is new, it must be run with a certain
amount of caution for the first 208 hours. This also applies
to an engine, which just has been reconditioned. Read the
instruments often and make sure that they produce the
correct readings.

Operate at full engine speed only during short intervals
during the first 50 hours of operation. The use of full power
should also be confined to short periods during the first
part of the running-in period. Itis particularly important not
to subject the engine to full load during longer periods of
time.

NB! On a new or reconditioned engine, the valve clearance
must be checked for the first time after 100-200 hours of
operation, then at each 1200 hours.

Oil-change during the
running-in

Change the oil and the oil filter for the first time after 100
hours of operation. This also appligs to the oil in the dis-

engageable power-take-off with reduction gear (if install-
ed).

The oil and the filter are then changed at intervals given in
the "Maintenance Schedule”.




Electrical system

The wiring diagrams are found on pages 24-27.

Important

L

For engines equipped with alternator, the following is val-

id:
1.

Never break the circuit between the aiternator and
the battery while the engine is running. Consequently
the main switch must not be disconnected until the
engine is at a complete standstill. Nor should any
other wire or lead be disconnected during operation,
as this also may damage the charging regulator.

The batteries, the battery leads and cable terminals
must be inspected regularly. The battery terminals
must be kept clean and the cable terminals tightened
and well greased in order to avoid interruptions. All
leads must be well tightened and no loose leads are
allowed.

NB! Under no circumstanses must the battery poles,
plus and minus, be reversed when installing the batt-
ery. Compare the wiring diagram. Check the V-belt
tension regularly.

When using an auxiliary battery to start the engine —
see under the next section.

Remove the battery leads before starting any type of
repair work on the alternator equipment. This also ap-
plies should a rapid battery charging egquipment be
used to charge the batteries.

NB! Make sure tec follow the valid safety regulations
when charging the batteries.

Never use a screwdriver or similar tool against the
terminals to check if “it gives off sparks”.

Electrical welding

If electrical welding work is to be carried out on the
engine or on its components, the following precau-
tions must be taken:

Remove the battery ground connection and then all
leads to the alternator. Insulate the alternator leads
and attach the battery ground connection again. Re-
member to remove the battery ground connection be-
fore the leads to the afternator are replaced.

Attach the welding clamp in a way that no current
passes through any bearing.

GENERAL INFORMATION

Starting the engine ‘with an auxi-
liary battery

Warning!

The batteries, and then -especially the auxiliary batteries,
contain detonating gas, being very -explosive. A spark,
which might be formed if the auxiliary battery leads are
wrongly connected, can be sufficient to explode a battery
and cause subsequent damage to personel and mate-

rial.

Should the batteriesthe frozen, they have t0 be thawed
prior to making a first starting:attempt with the auxiliary
batteries.

1.

Make sure that the auxiliary batteries are connected
{in series or in parallel) so that the rated voltage coin-
cides with the system voltage of the engime.

Attach the red auxiliary starting wire to the plus pole of
the auxiliary battery (marked with red paimt, P or +}.
Always check that clamps are tightened to avoid
sparks being formed during the starting attempt.

Attach the other end of the red auxiliary starting wire
{+) to the plus pole of the empty battery, where the
plus tead to the starter motor is connected.

Attach one end of the black () auxiliary starting wire
to the minus pole {marked with blue paint, N or -) of
the auxiliary battery. .

Attach the other end of the black {-} auxiliary starting
wire to a position away from the empty batteries, i.e.
at a main switch on the negative lead or the minus
connection on the engine.

Start the engine. NB! Don‘t dislodge or move the lead
connections during the starting attempt (risk of form-
ing sparks) and don’t iean down over any of the bat-
teries.

Remove the wires in a way quite contrary to the way
they were attached. NB! Under not circumstances
must the leads to the ordinary batteries be discon-
nected.




GENERAL INFORMATION

INSTRUMENTS

A

Familiarize yourself with controls and instruments very carefully before you begin to operate the engine. Read the in-

struments off and on during the operation in order to discover abnormal readings in time,

Fig. 6 Instrument panel TD60, TD70

Instruments (early prod.),
TD60, TD70

1. Temperature gauge — engine coolant

The pointer during normal operation must paint within the
green field. Should the pointer during any length of time
indicate a too high temperature, red field, then stop the
engine and investigate the reason. Nor should the engine
be operated on too low temperature, white field, during a
longer period of time.

2. Key Switch

When the key is turned clockwise, the current is switched
on. The key must remain in the engaged position during
operation, otherwise the battery will not be charged. When
the engine has come to standstill, the key should be turned
off. .

The key switch in fig. 6 has four positions:

Position 0 — the key can be inserted and taken out.

Position 1 — position during operation.

Position 2 — glow position (starting element switched
on}.

Position 3 — starting position {starter motor engaged).

in order to move the key from the glow position to the

starting position, the key has to be depressed.

The key can also be turned depressed one step counter
clockwise from the O-position. This position is not con-
nected at the time of delivery and should not be used.

3. Switch - instrument lighting

With the switch in a pulled-out position the instruments are
illuminated indirectly.

4. Charging warning lamp

The charging warning lamp lights up if and when the bat-
teries are discharging. Should the warning lamp light up
during normal operational engine speed, there is a fault at
hand, which must be remedied.

9 7 6 4 3

Fig. 7 Instrument panel, installed on a column
TD6CGPP , TD70GPP.

5. Qil préssure gauge

The pointer during operaticn must point within the green
field. If the oil pressure should drop down to the red field,
i.e. below 150 kPa (1,5 kp/cm = 21 Ibffin?) at higher engine
speed than idling, then stop the engine immediately and
investigate the reason.

6. Stop button*

Depress the stop button to stop the engine. Should a man-
ual stop control be installed, then pull the stop control in-
stead.

7. Interlock button*

In order to be able to start the engine, the "automatic stop”
and the alarm have to be disconnected. These two func-
tions are disconnected by means of the interlock button.
Keep the interlock button depressed until the oil pressure
is normal. Should the interlock button be released too
soon, the automatic stop will cutin and stop the engme the
alarm goes on at the same time.

On engine models TDBOBPP and TD70GPP (fig: 7) the start-
ing element is engaged when the interlock button is keptin
depressed.

8. Dummy plug

9. Start button*

Engine models TD60BPP and TD70GPP are being started
by depressing the starter button.

10. Hour recorder*

Records hours, tenth of an hour of engine operational
time.

11. Tachometer*

Displays the engine speed in revolutions per minute. Mul-
tiply the display figures by 100.




GENERAL INFORMATION

Fig. 8. Instrument panel, TID70

Instruments (late prod.),
TD60, TID60, TD70, TID70

1. Temperature gauge, engine coolant

During normal operaiion, the engine temperature should
be between 75-35°C (167-203°F). Should the pointer dur-
ing any length of time indicate a too high temperature, stop
the engine and investigate the reason. Nor should the en-
gine be operated on too low temperature during a longer
period of time.

2. Oil pressure gauge

The engine oil pressure during operation should be bet-
ween 300-500 kPa (43-71 bffin?}), warm engine. Should
the pressure drop below 150 kPa (21 Ibffin?) at a higher
engine speed than idling, then the engine must be stopped
immediately and the reason investigated.

3. Hour recorder

Records hours and minutes of engine operational time.

4. Warning lamp - high engine coolant temperature or
low coolant level*

The warning lamp lights up at a too high engine coolant
temperature (above approx. 95°C {203°F) or at a too low
coolantievel.* The alarm starts sounding atthe same time,
The warning lamp lights up also should there be a fault in
the battery charging (the atarm does not sound).

* Applies to engines with a coolant level switch.

5. Warning lamp — low oil pressure

The warning lamp lights up should the oil pressure be-
come too low (below approx. 150 kPa {21 Ibf/in2). The
alarm starts sounding at the same time.

\
6. Warning lamp — hattery charging

The warning lamp lights up should the charging current
from the alternator be interrupted.

7. Warning lamp — starting element

The warning lamp is alight when the element is connected
{approx. 50 seconds). Should the warning lamp light up

while the key stands in position 1, it can depend on the fact
thatthe glow element is out of function. Should the engine
be running, then stop the engine immediately and investi-
gate the reason. Parts of the element might otherwise end
up in the engine with subsequent servere damages.

8. Key switch

The current is switched on when the key is turned clock-
wise, The key must be turned on while the engine is in
operation. Turn the key to position 0 when the engine has
come to a complete standstill.

The key switch is provided with an automatic restarting
lock, preventing the engagement of the starter motor while
the engine is in operation. The key has to be returned to
position R {stop) before it can be turned to the starting
position.

Position Q0 — the key can be inserted and taken out.

Position R — stop position

Position | - operation position

Position |l — glow position (engagement of the starting
element}

Position |l — start position (engagement of the starter
motar).

9. Switch — instrument lighting

The instrument lighting is turned off/on when the switch is
operated.

10. Switch — alarm testing

The alarm must sound while the button is being kept in a
depressed position.

11. Alarm

The alarm {buzzer) is sounding at too high engine coolant
temperature or too low oil pressure or when the alarm test
button is being depressed.

12. Tachometer — engine speed

Multiply the display value with 100 to obtain the engine
speed in revolutions per minute.




OPERATION

OPERATION

Before starting

1. Coolant level. Check to make sure that the coolant lev-
el is somewhat above the rmiddle of the expansion
tank (not under the MIN.-mark on the plastic tank.

Use the filler opening on the cooler to fill the system
until it is full. Install the coaler filler cap and top up the
system: through the expansion tank until the level is
about 5 cm.(2!") below the sealing surface of the filler
cap on the metal tank and between the MiN.- and
MAX.-marks on the plastic tank respectively. Run the
engine for a while and top up the system if neces-

sary.
Carefully open the filler cap ifithe engine is warm.

Regarding coolant, see pages5: The topping-up should
be made with the:same type:aficoolant as already in
the system.

2. Pressure drop indicator. Check the air cleaner indica-
tor. Should the indicator show the red field, then re-
place the air cleaner. See under ""Maintenance”, point
4.

3. Lubricating oil level, engine. Check that the level is
between the marks on' the oil dipstick (see under
""Maintenance!”, point 1). Never allow the level to drop
below the lower mark on the oil dipstick.

4, Lubricating oillevel; reduction gear or gearbox. Check
the oil level!in:the.reduction gear or in the gearbox.
Use the available oil dipstick.

5. Fuel. Check that there is sufficient fuel in the tank and
open the fuel cocks. Should the engine not have been
in use for some time, the fuel system must be vented
in accordance with the instructions under "Mainte-
nance’’, point 16. )

E—

\‘\\ ~ - -
~6. Main switch:-Switch on the main switch. The_main -
sgitch must always be switched on while the engine is
in operation. NB! Never switch off/on while the engine
is in operation, this might damage the voitage regu-
lator. -




Starting

The fuel injection pump is equipped with a cold starting
device, which is engaged manually on TD60D and TD70G
with RQV-governor. On the other engine models, the cold

starting device is engaged automatically when the control
lever is moved to its "full throttie’’-paosition.

On engine model TD60D with RQV, the cold starting device
is located in the gentrifugal governor {under the smoke Ii-
miting device) at the rear end of the fuel injection pump.
Engage by pulling the eyleted shaft on the side of the re-
gulator after turning the key switch to the operational po-
sition, see the picture.

On engine model TD70G with RQV, the cold starting device
is located in the smoke limiting device at the front of the
fuel injection pump. Engage by pulling the eyeleted shaft
on the side of the smoke limiting device, see the picture
below after turning the key switch to the operational posi-
tion. :

As soon as the engine starts, the cold starting device cuts
out automatically.

The engines are also equipped with an electric starting
element, facilitating the starting of the engines and redu-
cing the exhaust smoks when starting with a cold engi-
ne.

NBI! Never use a starting spray, ether etc to facilitate the
starting. The gas can be ignited by the hot starting ele-
ment and cause an explosion with subsequent damage to
the compressor wheel and air intake as well as to person-
nel.

When in an emergency situation, where the starting ele-
ment is suspected to be out of function, a starting spray
may be use but carefully. However, it is absolutely neces-
sary to render the starting element harmles by removing
the electrical leads and to insulate the same. Then check
with the hand to make sure that the manifold isn't hot whe-
re the starting element is located, before starting to use the
spray.

Should cold starting in temperatures below —10°C {approx
+14°F) be a frequent necessity, the employment of an
engine heater is recommended.

{fthe engine should not start at the first attempt, then make
a shart break before the next attempt to allow the batteries
and the starter motor time to recover.

Early prod., TD60, TD70

The following is valid for engines, which have been at a
standstill during a longer period of time: Turn the engine
with the starter motor, holding the stop button depressed,
until the oil pressure gauge registers an oil pressure. By
doing this, the bearings of the turbo charger are given a
good lubrication from the beginning.

Below +5°C (41°F)
1. Disengage the engine.
2. Move the control lever to the “"full throttle”-position.

{Should a manual engine stop be installed, start by
pushing this in to its neutral position). .

3. TD60D/RQV, TD70G/RQV: Engage the cold starting
device. See the pictures above.

4. TOD60BPP, TD70GPP: Turn the key switch and check
that the charaing control iamp 1= ichtinag up.

OPERATION

Cold starfing device, TD&0D/RQV

Cold starting device, TD70G/RQV

0 = The key can be inserted and taken out
1 = Operational position )

2 = Glow position, starting element

3 = Starting position

TD6UBPP, TD70GPP: Depress the interlock button {the
starting element is engaged) and hold it depressed for
about 40 seconds {40~80 seconds in temperatures be-
tow =20°C (—4°F). Never engage the starting element
for a period of time longer than 60 seconds before
starting. . :

TD&0BPP, TD70GPP: Hold the interlock button depres-
sed and depress the starter button. Release the starter
button and move the throttle control towards the po- -~
sition for idling as soon as the engine has started. Re-
lease the interfock button as soon as normal, ofl pres-
sure has been obtained.
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7.  Remaining engine models: Turn the key switch over
the "Operational position” (1) — (check that the char-
ging control lamp lights up) — to the "Glow position”
{2) and hold the key in this position for about 40 se-
conds (40-60 seconds in temperatures below —20°C
(—4°F). Never engage the starting element for langer
periods of time than 60 seconds before starting.

8. Remaining engine models: Depress the key switch
and turn it to the ""Starting position” {3). Hold the in-
terlock button depressed until normal oil pressure has
been obtained, this only if the engine should be equip-
ped with automatic stop and alarm. Release the key
and move the throttle control towards the position for
idling as soon as the engine has started.

9. In order to reduce the exhaust smoke during the time
the engine is still cold or if the engine is misfiring after
having started, the started element can be engaged
again for a minute for continued warming up of the
intake air.

Repeat the whole procedure should the engine not
start or if it stops after the first attempt.

Above +5°C (41°F)
Points 1, 2 and 3 the same as previous.

4. Depress the key and turn it directly to the starting po-
sition {3). Hold the interlocking button depressed until
normal oil pressure has been built up, this if the engi-
re is equipped with automatic stop. Release the key
and move the control lever back towards the idling
position as soon as the engine has started.

The following applies to engines from which low emission
ts particularly essential:

Should the engine has been at standstill for more than 10
minutes, the starting element must be used when starting.
This applies irrespective of the ambient temperature. See
under “Starting below +5°C {(41°F)”. In temperatures be-
low +20°C {68°F), the starting element should be engaged
for about 30 seconds after the start.

TD60*, TID60, TD70*, TID70

* Late prod.
1. Disengage the engine.

2. Move the control lever to the "full throttle’-posi-
tion.

3. Turn the key to the operational position {1} and check
that the warning lamps for engine coolant temperatu-
re (1), for oil pressure (2} and battery charging (3} light
up. Engage the cold starting device on TD60 and- TD70
with RQV-governor.

4, Depress the button "alarm test” and make sure the
alarm sounds. Turn the key to the glow position {2}
and check that the warning lamp (4) lights up. Release
the key and let it return to position 1. A time relay now
keeps the starting element engaged for about 50 se-
conds. When the light goes out, start the engine by
turning the key to position 3, When the key passes
position 2, the starting element is engaged again for
about 50 seconds.

5. Release the key and move the control lever back to-
wards the neutral position as soon as the engine has
started.

0 = The key can be inserted and taken out
R = Stop position

1 = Operational position

2 = Glow position, starting element

3 = Starting position

2 3 4
HEE

Warning lamps

I
}Illl

1. Coolant temperature 3. Battery charging
2. Qil pressure 4,  Starting slemant

Alarm




During operation

Check dusing operation that everything is in order by rea-
ding the instruments off and on.

Never overspeed the engine when it is cold. Run the engi-
ne warm under a low load or at a quick idling.

Engines driving loads such as generators that have a high
moment of inertia which cannot be disengaged often have
one or more resghance points at low engine speed at
which great stresses arise in the transmission. These engi-
ne speeds should be avoided if at all possible.

The engine speed during warm-up by a generator unit

should therefore not lie under 1400 rpm. Thereby the ge-
nerator should be run only at low load.

1.  Check the oil pressure, which should be 300-500 kPa
43-71 !bflinz). The pointer must paint within the gre-
en field of the gauge (early prod.). The warning lamp
must be out {late prod.). The engine must not berun at
a too low oil pressure. )

2. Make sure that the charging warning lamp goes out.
This indicates that the alternator is charging. Should
the lamp be alight, this means that a fault is at hand.
On the late prod. instrument panel, also the engine
coolant warning tamp lights up, should a fault in the
battery charging occur, (the alarm does not sound). If
there is a warning lamp for the starting element, this
warning lamp must be out.

3. Check to make sure that the engine coolant tempera-
ture rises to a normal value, 75-95°C (167—203°F). The
pointer must point within the green field of the gauge
{early prod.). For late prod. the warning lamp must be
out.

Engageinent of Power-
take-off

When engaging disconnectable power-take-offs and
gears, the engine speed must not exceed 800 rpm. Repea-
ted engagements at higher engine speeds, may cause ser-
vere damage.

Disconnectable power-take-off

The power-take-offs have two control lever positions. The
lever moved forwards {towards the engine) for engage-
ment — the lever moved towards the rear for neutral.

OPERATION

v
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Stoppmg

Let the engine run without load for some minutes to
allow the engine temperature to get down. Thus after-
boiling and overheating of the turbo-charger is avoi-
ded.

2. Early prod.: Depress the stop button and hold it there
until the engine has come to standstill. Pull the stop
control, should the engine be equipped with a manual
stop.

Late prod.: Stop the engine by turning the key switch
to position R. Pull the stop control, should the engine
be equipped with a manual stop.

3. Cut out the current when the engine has come to a
complete standstill by turning the key-switch to posi-
tion 0. Otherwise the batteries will be discharged (the
stop solenoid on late prod. engines is in operation
with the key switch in position R).

Should the engine be out of use for some time, the
main switch must be switched off and the fuel cock
closed.

NB! Never switch off the main switch while the engi-
ne is running, this will damage the voltage regula-
tor.

Should there be a risk of having frost, the cooling sys-
tem must be drained or anti-freeze added, see under
"Precautions against frost” below.

Precautions against frost

When the engine is stopped and there is a risk of having
frost, the cooling system must be drained or glycol of an
approved quality added, see under "Coolant”.

Prior to draining, the engine must be stopped and the filler
cap removed. Then open the drainage cocks on the engine
and the cooler, see the pictures. Do not forget the drainage
plug underneath the oil cooler (TD60) and the plugs on the
coolant tubes to and from the oil cooler (TD70, TID70}.

Should an air compressor be installed, there will be a drai-
nage cock on the compressor as well.

Air Compressor

(optional equipment)

During the cold period of the year, the anti-freeze container
must be filled with 2/3 of isopropyl alcohol to prevent ice
from being formed in the compressed air system. At ex-
tremely low temperatures, methanol should be used inste-
ad (lower temperature of evaporation}.

NB! Methanol is peisonous.
Check the level daily and durmg»vir'armer weather once a

week. -

o
-

A = Drainage cock/plug for coalant
* Only TD70, TID70

: = My

A = Drainage plug for coolant (TD&0 only).

)
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During the running-in of the engine, the times as given on page 6, are valid.

The numbering below is refering to the more detailed infarmation an the following pages. Maintenance requiring
special skills and tools, are marked with A and should be carried out by authorized service personnsl.

Daily
1. Check the oil level in the engine
2. Check the coolant level.

3. Lubricate the throw-out bearing on the disconnectab-
le power-take-off.

4. Check the degree of clogging of the air filter.1

Every 50 hours
5. Check the electrolyte level of the batteries

6. Lubricate the bearings of the output shaft of the dis-
connectable power-take-off.

Every 100 hours
7. Change the oil in the engine.2!
8. Check and stretch if necessary the V-belts.

9. Lubricate the inner support bearing, the moving parts
of the power-take-off mechanism, the bearings of the
throw-out shaft in the housing (disconnectable po-
wer-take-off).

Every 400 hours
10. Replace the lubricating oil filter.
11. Improve the rust-protection of the cooling system.?)

12. Check and make sure that air tubes and oil tubes to the
turbo-charger do not leak.

Every 800 hours

13. Check the charging condition of the batteries. _
14. Drain the sludge collector in the fuel tank.

16. Check the injectors {A).

16. “Replacerthe *fuél . fine:filters and vent the fuel sys-
temn,

17. Replace the cramkcase 'ventilation filter {optional
equipment).

18. Check/adjust the disconnectable power-take-off.

Every 1200 hours

19. Check the valve clearance (A)

20. Check and clean the cooling system

21. Check the alternatorrand the starter motor.

Every 2400 hours or as required
22. Check the turbo-charger (A)

23. A general inspection of the-engine.andiits equipment
(A)

24. Inhibiting (if necessary)
25. De-inhibiting (if necessary)

All the above maintenance (except points 19, 21, 22, 23, 24 and 25) must be carried out at least once. ayear even if the
aperational time, given in the schedule, should not be reached. !

. 1} Replace the filter when the indicatar is showing a completely red field.

2 For generator units (-G} and power packs (-PP) the interval is 200 hours. The oil changing interval can be prolonged to 400
hours {for stand-by units the oil change must be carried out at least once each second year even if the operational time of
400 hours should not be reached). The prolonged oil changing interval is valid under the following conditions:
® The oil must be 2 SHPD-oil {(Super High Performance Diesel Qil} in accordance with the Volvo Drain Specification and/or

CCMC D3,

® The sulphur content of the fuel must not exceed 0,5 % by weight.

# The engine must be in continuous operation.

e Checks and maintenance must be carried out in accordance with the instruction Manual.
The changing intervals depend very much on fuel quality and operational conditions. Should longer intervals be required,
the oil conditon must be checked with the manufacturer by frequent lubricating oil tests.

3) This points does not apply when a water/glycol-mixture is used in the cooling system.
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1. The oil level of the
engine

Check the engine oil level daily before starting-up {still-
standing engine). Wipe the oil dipstick dry on a clean piece
of cloth {not on waste}. The oil level must be between the
two marks an the oil dipstick, never below the lower mark.
Changing the oil, see next page.

The fuel injection pump and the turbo charger are automa-
tically lubricated by the engine fubricating system.

The Engine Lubricating Oil

Oil quality in accordance with the APl-system: CD

Viscosity at different outdoor air temperatures, see under
"“Technical Data”, page 29.

Oil capacity, including oil filter and oil cooler, approx.:

Engine: Oil capacity in litres
(Imp.gall-US.gall)

Std. pan Shallow pan
TD&OB, -BG, -BPP 11 {2.4-2.9) | min 18 (4.0-4.8}
TD60D,-DG, DFP max 20 {4.4-5.3)
TIDB0D.-DG

| TD70G, -GG, -GPP 15 {3.3-4.0) | min 18 (4.0-4.8)
TID70G, -GG, -GPP max 20 {4.4-5.3)

2. Coolant level

Check the coolant level daily before starting the engine.

NB! Open the filler cap carefully should the engine be
warm. The coolant level must be somewhat above the
middle of the expansion tank {not below the MIN.-mark on
the plastic tank). Top up the-system through the filler ope-
ning of the expansion tank and then with the same type of
mixture as the one already in the system. The level must be
about 5 cm (2”) below the sealing surface of the filler cap
on the metal tank and between the MIN.- and Max.-marks
on the plastic tank respectively. Top up if necessary. ’

Use the filler opening on the'cooler to fill the system until it
is full. Install the cooler filler cap and top up the system
through the expansion tank to the correct level, see abo-
ve.

As to the type of coolant, see pages 5 and 6.

3. Power-Take-Off

On a disconnectable power-take-off the throw-out bearing
must be lubricated daily before starting-up. Use an univer-
sal type of grease.

NB! Lubricate sparingly! Excess grease might otherwise
enter the friction clutch and cause slipping. Disconnectable power-take-off




4. Air filter

Check the pressure-drop indicator daily before starting-up.
Replace the filter as soon as a completely red field can be
seen.in the "window".

1. Clean the connecting rubber hose at the filter. Ease-off
the hose clamp (1} and the attachment-band (2). See
the picture.

2. Remove the old filter and discard it.

Check and make sure that the connecting rubber hose
is without fault. Check and make sure that the new
filter is clean and install it.

4. Reset the pressure-drop indicator by pushing in the
lever. Start the engine and make sure there are no
leakages.

NB! Never allow impurities to enter the engine.

5. The electrolyte level
in batteries

Check the electrolyte level every 50 hours. It should be
approx 10 mm (0.4 in} above the cell plates. Top-up with
destilled water if necessary. Also make sure that the lead
terminals are clean, properly tightened and greased.

6. Power-take-off

Grease the output shaft bearing (disconnectable power-
take-off} every 50 hours. Use an universal type of grea-
se. )

7. Changing the oil in
the engine

Change the oil every 100 hours of operation. The interval
for generator units {-G) and power packs {-PP) is 200 hours.
For these engines the interval, under certain ¢ircumstan-
ces, can be prolonged to 400 hours.

Change the oil in the engine while the engine is warm.

Regarding the oil quality and longer intervals, see pages b
and 15.

Changing the oil filter, see the next page.

Certain engine models are equipped with a mechanical oi
scavenging pump. An electrical oil scavenging pump is
available as an opticnal extra.

Engines with manual scavenging pump: Use the scaven-
ging pump on the side of the engine to drain off the oil and
collect the oil in a vessel. .

Engines with electrical scavenging pump. Attach the suc-
tion hose between the pump and the engine in accordance
with the picture. Start the pump and collect the oil in a
vessel.

MAINTENANCE

1. Hose clamp 2. Attachment band
(The engine on the picture is a TD60)
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8. Checking the V-belts

Check the V-belts every 100 hours for wear and for the
correct tension,

The V-belt are correctly strechted if it is possible to depress
it approx 10 mm midway between the puileys. Stretch the
alternator V-belt after having eased-off the bolt {1} and the
alternator attachment bolt.

TD60: Ease off the nut (2) and stretch the fan belts. There is
an internal square key-hold {3) in the center of the roiler-
stretcher.

TD70, TID70: The engines are equipped with an autormatic
stretching device for the fan-belts. .

Always change V-belts, operating in pairs, at the same time
even if only one V-belt is damaged.

9. Power-take-off

Lubricate the inner support bearing (1) and the bearing of
the throw-out shaft (2} every 100 hours (disconnectable
power-take-off). Use an universal type of grease.

Remove the inspection cover and lubricate the moving
parts of the power-take-off mechanism with thin-bodied
engine oil.

10. Changing the lubri-
cating oil filter

Change the oil filter every 400 hours. During the running-in
period for the first time after 100 hours of operation.
1. Remove the old filter and discard it.

2. Coat the rubber gasket of the new filter with a thin film
of oil and check the engine contact surface.

3. Install the filter by hand untii the rubber gasket is in
close contact with the engine. Then tighten the filter a
further half turn.

4. Start the engine and check for leakage.
Check the oil level in the engine.

11. Cooling system —
rust protection

In case glycal is not being used, an anti-corrosive agent
should be added to the engine coolant, see page 6.

Improve the anti-corrosive protection every 400 hours by
adding a further 1/2 litre (=1 pack) of the anti-corrosive
agent {part-ng 1129709-0) to the cooling system.

NB! Glycol or any other type of anti-freeze fluids are under
no circumstances allowed to be used together with this
anti-corrosive agent.

TD&0 TD70, TID70
A. Spring




12. Checking the turbo
charger for leakages

Check the air line and the oil lines for leakages every 400
hours.

Check the air line when the engine is running under load.
Whistling or hissing sounds are signs of leakages. Paint
suspected spots on the pressure side between the turbo
charger and the engine with soap water to facilitate the
detection of the leakage. Tighten the hose clamps or repla-
cethe airline if necessary. An air leakage reduces the engi-
ne output and causes dark exhaust gases.

A possible leakage on the lubricating oil line must be re-
medied immediately in order not to jeopardize the function
of the turbo-charger.

13. The charging condi-
tion of the batteries

Check the charging condition of the batteries with the use
of a hydrometer tester every BOO hours.

The density of the electrolyte shouid be 1,28 g/cm3. Should
the density be down to 1,23 gf'cm3, the batteries must be
re-charged. NB! The battery electrolyte in a discharged
batteri is freezing at a temperature of approx. —20°C (—4°F)
and thus the battery will be destroyed.

Make sure to install the battery leads correctly when in-
stalling the batteries. Compare the electrical wiring dia-
gram.

Also please read the special instructions on page 7.

14. Fuel tank — drainage

Remove the bottom plug in the tank every 800 hours and
allow a few liters {pints) of diesel fuel to drain off into a
vessel. Impurities and water, having collected at the bot-
torn of the tank, will thereby be separated. Install the plug
and tighten it and check for leakages.

15. Injectors — inspection

The injectors should be removed every 800 hours and
handed over to an authorized workshop for cleaning and
checking of the opening pressure, spray pattern and for
leakages. Regarding injector values, see under "Technical
Data".

Clean the engine carefully around the injector openings
prior to the removal. Install protective caps anthe injectors
and in the fuel lines. Make sure that the copper sleeves are
ciean prior to the installation of the injectors. Tightening
torque: 50 Nm (5,0 kpm} 36 Ibf.ft.

Injector installation

MAINTENANCE
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16. Changing fine-filters

The fuel fine-filters should be replaced every 800 hours. On
engine models TD70 and TID70 both filters must be replac-
ed.

Please observe the demand for cleanliness when working
with the fuel system and its components. Make sure that
impurities do not enter the fuel system.

1.  Wash the filter head carefully, especially at the down-
ward facing edge. Then remove the two filters and
discard them. {TDB0 is eguipped with only one fil-
ter).

2. Make surethatthe newfilters are absolutely clean and
that the gaskets are faultless.

3. Install the new filters by hand until the gasket is in
contact with the filter head. Then tighten the filters a
furhter 1/2 turn.

4. Ventthe fuel system {see the following text}, raise the
feeding pressure by pumping, and check for |eak-
ages. '

Venting the fuel system
1. Open the venting screw (1) in the filter head.

2. Feed fuel using the hand pump (2} until fuel free of air
hubbles is flowing out. Tighten the screw while the
fuel is flowing out. {The pump hand iever can be eased
off by unscrewing it counter clockwise).

3. Raise the feeding pressure by working the hand
pump. Normally a further venting will not be requir-
ed.

Should it, however, be necessary to vent the fuel in-
jection pump, then remove the connection for the
over-flow valve (3) at the pump and continue hand
pumnping until fuel free of air bubbles is flowing out.
Tighten the connection while fuel is flowing out. Raise
the feeding pressure by working the hand pump.
Check to make sure that the connection is not leaking.
Tighten the hand pump lever.

Remark: Do not vent at the pressure equalizer! Due to
the location of the pressure equalizer, the sealing
washer in the connection against the injection pump
might be positioned wrongly when being re-tightened
with a subsequent risk of having a leakage.

4, Start the engine. Should the engine not start after a
while, ease off the fuel pressure lines atthe injectors a
few turns. Then run the engine with the starter motor
until fuelis pressed out. Tighten the fuel pressure lines
and then start the engine.

17. Crankcase Ventila-
tion — changing the
filter (Optional equipment)

The filter should be replaced every 800 hours or maore often

if required.

1.  Unscrew the old filter counter clockwise. Take care of
the sealing ring around the filter {replace it if neces-
sary).

2. Install the new filter by hand. Install the sealing
ring.




18. Checking the discon-

nectable Power-take-
off

Check the function of the power-take-off every 800 hours or
when you suspect something is the matter with it. Check if
the power-take-off is slipping, if it gets warm orifit has a
tendency of wanting to disengage.

Adjusting

Stop the engine and set the control lever in its neutral po-
sition. Remove the ingpection cover and turn the clutch
plate until the locking device on the adjustment ring be-
comes accessible. The locking device is somewhat differ-
ent depending on the make of the power-take-off.

Make: Rockford/Borg Warner

1. Rernave the locking plate (A} and turn the adjustment
ring (B} as many notches to the left as to allow the
build-up of a considerable force, needed to move the
control lever to the engagement position.

2. Install the locking plate and the inspection cover,

Make: Automotive Products (AP}

1. Ease off the Allen-head bolt {A} and turn the adjust-
mentring (B) to the right as far as to allow the build-up
of a considerable force, needed to move the control
lever to the engagement position.

2. Install the Allen-head bolt and the inspection cover.

19. Checking the valve
clearance

Check the valve clearance every 1200 hours. This job must
be done by an authorized Volvo Penta workshop. Clear-
ance, see under “"Technical Data’”.

NB! Never check the valve clearance while the engine is
running. The check must be done when the engine is at
standstill. The engine can be either cold or at operational
temperature.

20. Checking the cooling
system

Check the cooling system for leakages and clogging every
1200 hours ar more frequently if necessary.

Should the coolant temperature reach abnormat high val-
ues, the reason for this, except clogged coolant channels,
can be too low coolant level, badly stretched V-belts for the
water pump and fan or a faulty thermostat or temperature
gauge.

Flush the cooling system when changing the anti-freeze
fluid every autumn or more frequently if necessary. NB!
The cooler might also need an external cleaning. Remove
also, if necessary, the coolant connections to the oil cooler
and flush the cooler with water. This is also valid for the
inter-cooler {charged air cooler) on TID60 and TID70.
Shauld water flushing not be sufficient, chemicals can be
added to the water, see the "Warkshop Manual”.

Regarding coolant, see pages 5 and 6.

MAINTENANCE

Rockford/BwW

Automotive Products (AP)

Coolant level switch

When cleaning the cooling system and changing the coo-
lant, the coolant level switch (if fitted) must be removed
and deposits, if any, removed. Deposits might otherwise
cause the level switch to indicate the correct level even if
the level is too low. Use a soft piece of rag when cleaning
the switch.

The sender is located in the expansion tank.
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21. Checking the starter
motor and the alter-
nator

The inspection must be carried out every 1200 hours and
by authorized Volve Penta workshop personnel.

NB! Remove both battery leads, prior to starting work on
the electrical system. .

Junction box with fuses.
TD60 and TD70 (early prod.}
Alternator: Inspection of brushes and slip rings. 1. Ld

2.  Terminal rack ~
3. Fuse {25 Amps)

Starter motor: Inspection of brushes and commutator.

Fuses

On early prod. engine models TDEOBPP and TD70GFP
there is a fuse installed behind the instrument column. On
early prod. engine models TD60B, TD60D and TD70G the
fuses are installed inside the junction box.

When changing a fuse, bend up the lid (1} in the direction of
the arrows and replace the burnt fuse with a new one.

. Checkto make sure that the terminal rack (2) is in its correct
position and clamp the cover into its position. Make sure
that the sealing rings are praperly in place.

Late prod. engines are equibped with an reset fuse, which
is located in the junction box. Reset the fuse by depressing
the button on the outside of the junction box. Furthermore,
there is another fuse located inside the junction box. This
fuse can be replaced after having removed the lid.

22. The Turbo Charger

Check the turbo charger carefully every 2400 hours for
leakages at the lubricating oil lines and air hoses, the bear-
ing clearance as well as the charging pressure and the
general condition. If necessary clean the compressor. This
work has to be carried out by authorized service person-
nel.

Resettable fuse,

As to bearing clearance and charging pressure, see '"Tech-
nical Data”.

Replace the turbo charger when necessary against a new
one or against an overhauled unit,

Always install a new oil filter and change the engine lub-
ricating oil at the same time as changing the turbo charger.
Top-up with oil in the bearing housing of the turbo charger
prior to connecting the pressure lubricating line.

Start the engine, see under ""Operation’”. Check for leak-
age. :

23. General Inspection

To prescribe a certain date for making the engine overhaul
is difficult since the operational conditions vary very much,
By observing the lubricating oil consumption and by
measuring the compression'pressure, it is quite possible to
estimate when the engine ought to be disassembled and
the wear measured. A compression pressure test should
be made every 2400 hours. When making this test, it is ne-
cessary that the engine has reached operational tempera- / 1.  Resettable fuse, 8 Amps.

ture and that the batteries are well charged. 2. Fuse 35 Amps {bridge connector)

Junction box, late prod. (the lid is removed)

/ /



24. Inhibiting when mak-
ing a break in the
operation

Corrosion an the engine components must be prevented.
Corrosion will in time completely destroy the engine.
Therefore the engine has to be protected dgainst damage,
caused by corrosion, as follows:

A. Should the engine be out of operation during a
time less than two maonths, it has to be run warm ap-
proximately every 14 days.

Fill up the cooling system with the Volvo Penta ethylene
glycol mixture, or its equivatent. The glycol concentration
must correspond 1o the lowest expected temperature. Do
not use less than 40 % by volume of glycol. At a low con-
centration of glycol there is a risk of having corrision.

See under “"Coolant”, pages 5 and 6.

B. Should the engine be out of operation during
a time in excess of two months, inhibiting must
be made as follows:

Should the inhibiting not be made for a period longer than
6-8 months, the Volvo Penta engine lubricating oil can be
used and with advantage. Then the engine can be run di-
rectly if so desired. Changing the oil and the oil filter must
then be made immediately before the stop and the oil does
not of course be drained off later on, Run the engine warm
after the cil change. However, should the engine be inhi-
bited for a longer period of time, special inhibiting oil mar-
keted by the cil companies, must be used.

Remember to make use of the non-operational time to
make the periodical inspections, which have to be made
anyway.

1. Run the engine warm up to normal operational tem-
perature.

2. Stop the engine and drain off or pump up the lubri-
cating oit from the cil-pan.

3. When the engine is out of operation for a time up to
max. 6-8 months, the engine should be filled up with
Volvo Penta diesel engine lubricating oil to the normal
oil level. For a period of time in excess of 6-8 months,
the engine must be filled up to a level slightly above
the tower dipstick mark with an inhibiting oil.

The power-take-off or the gear {if installed} must be
filled to the upper oil dipstick mark with the oil being
recommended. Top-up if necessary.

4. Whenthe engineis out of operation for a time of maxi-
mum 6-8 months: Run the engine warm!

5.  Should the inhibiting be made for a time of more than
6—8 months: Remove the fuel line at the fuel feed
pump and the return line to.the tank. Attach the fuel
lines to hoses leading to a vessel filled with 1/3 inhi-
biting oil and 2/3 diesel fuel. Certain oil companies do
have & special oil for this purpose, not needing to be
mixed with diesel fuel.

MAINTENANCE

Vent the fuel system and start the engine. See under
"Qperation”. Let the engine run on quick idling until
approx. 2 liters (0.4 gall.) have been consumed out of
the vessel.

Stop the engine and drain off or pump out the inhi-
biting oil from the oil pan. Attach the ordinary fuel
lines.

6. Theengine cooling system has either to be drained off
or anti-freeze fluid added, preferably the Volvo Penta
ethylene glycol. See page 5.

7. Remove the batteries and have them recharged in
accordance with the manufacturers instructions.

8. Protect all external unpainted surfaces with a suitable
preservative. The surfaces must be clean and dry be-
fore the preservative is applied.

NB! Certain preservatives, for external use, are
flammable and therefore have to be treated with care.
Certain preservatives are furthermore dangerous to
inhale, therefore a breathing mask must be used dur-
ing the spraying.

9. Afterthetreatment, described above, has been carried
out, the engine should not be turned until it is time to
put it in operation again. Attach a label to the engine,
stating the date of the inhibiting. Also note on the
label whether the cooling system has been drained or
if glycol has been added and if so what temperature
will the mixture withstand. Then make a note of
whether the lubricating cil has been drained off orifa
Volvo Penta diesel lubricating oil has been filled.

25 De-Inhibiting

Remove possible protection over the engine, air in-
take and exhaust manifold.

2. Woash off externally applied preservative with white
spirit.

3. Close the drain’ cocks and fill upp the cooling system,
should the coolant have been drained off. Regardmg
the coolant, see pages 5 and 6.

4. Fillupthe oil panwith diesel engine lubricating oil if so
required. Install a new oil filter, if the oil filter has not
been replaced along with the change over the Volvo
Penta diesel engine lubricating oil at the time of the
inhibiting. Check the oil level in the gearbox or gear if
at all instailed.

Install the batteries and attach them.

Install new fuel filters, vent the fuel system and start
the engine. See under “Operation”. Run the engine
warm on guick idling before adding load.

7. Check for oil, fuel or coolant leakages.
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WIRING DIAGRAM

Wiring diagrams (early prod.)
TD60, TD70

[r31
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L
[112] 110 104 109]108] 111[102] 03] 421 [114]

[T

INSTRUMENT PANEL

TD60B,-BG, TD60D, TD70G,-GG

Key switch

Stop button

Interlock button
. Blind cover_

WENO DR LN~

Instrument lighting

Qil pressure gauge

Switch, instrumant lighting
Temperature gauge
Warning lamp, ¢harging

For engines with manual or automatie stop:
Lead between terminal 108 and 111 is deleted {dotted).

For engines with electrical stap;
Lead between terminal 108 and 111 is added {dotted).

teads: 8, 9and 20 = 2,5 mm? {black)
Others = 1,5 mm? (black)
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§§J

kD79

12
I
Lead areas in mm?
Relationship mm? — AWG"
mmZ {15 25 6 16 70
AWG 16 (i6) [ 13 910} | 5 2/0

" American Wiring Gauge.

YEI.S

GN/BL .S

Laad colour

BL = Blue w = White

B = Brown RD = Red

GN = Green SB = Black

GR = Gray YE = Yellow
Engine

1.

CENDOBWN

Battérigs, Capacity — see "Techn.
Data"

Main switch

Starter motor*

Ground bolt

Alternator

Fuses {25 and 8 Amps)**
Intermediate relay**

Oif pressure switch

Temperature sender/switch (alter-
native to 10)

Temperature sender {deleted if 9 i
stalled)

Qil pressure sender

Stop solenoid***

Relay, starting element

Starting element

Cannector

Qil scavenging pump

Engine speed sender

. Horn

* TDB0BG and TD70GG are equipped with a 2-pole starter mo-

tor. The lead from the battery minus-pole is leading to the
starter motor connection 31 and a ground tead {16 mm?2) is
added hetween connection 31 and the ground boit {4).

** Located in the junction box.

#*x Stop solengid {Two alternative wirings exist}:

A. Holding current during operation (Lead B deleted).
B. Holding current when stopping (Lead A deleted).




Skeleton diagram
TD60BPP, TD70GPP (early prod.)
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WIRING DIAGRAM

vo- 875

S5-15

3 a
0/2'0- % M N
‘\
RL H3 _J:
/ 10
% EE 2 5814
Re1é 79-. i) E
S Y
AP
W-p7s
12
vi-25 i— ¥ig-28 4 A w-g7c
i
) 3 14
|
L) ) 4 I 8- w15
13 [
S-S A0t Bty o+
15 .
v-gr: - W-275
i 16
LE-1S f'/_\“s
17 L
vo-075 £ )= w078
\Ta/ 18
1818 {E
w818
20
GR-15 é%
GR-18
[ Yl
V45
21

ve-grs

_ WJGH-B7S

Lead areas in mm?

1.

1.
12.
13,
14.
15,

=
DEENOEOALR

Batteries. Capacity, see
Technical Data

Main switch

Starter motor

Ground bolt

Fuse (25 Amps)

Key switch

. Switch,. instrument fighti

Instrument lighting
Relay, starting element
Starting element
Starter button

Hour recorder
Charging control lamp
Alternator

Oil pressure gauge

ng

Qil pressure sender
Coolant temperature
Coolant temperature
Tachometer

Engine speed sender
Intermediate relay
Interlack button

Intermediate relay (stop relay)

Relay, tevel switch
Coolant level switch
Qil pressure switch
Coolant temperature
Stop bution

Horn

Stop solenoid

26
wiBL-15 i E
wBL- 075 27
Wby 15 :,:CE
wiBL1 5 WoLE
GRS £ w15
GrjR-2s %Sf w-2.5
Lead colour
gauge BL  =Blue R = Red
o =
sender BN = Brown SB = Biack
GN = Green VQ = Purple {Violet}
GR = Gray w = White
LBL . = Light blue Y = Yellow
LEN = Light brown
: : 2
switch Relationship mm? - AWG
mm? | 0.75 1.5 2.5 6 16
AWG |18 (19) |15 (16) (13 9 {10}




WIRING DIAGRAM

Wiring Diagram (late prod.)
TD60, TID60, TD70, TID70

_— TE LT
BL 1.0 PL 1.0
3 b
[}
K BL/R 1,0
2
N &
8 },_.Q_—ﬂr
6778
'’ Dl?s -9
HHEL
- r
(elofaf7z/afs]s]2]3] 3
sl o =
';; |w/sn|.u§ ——;,_
a5 =
: ()
BLR‘UE
14"
égl_'al.&{‘l. EET:’.‘ :
HEEENG |
RT.5

15

LT

41

R 5 30 E 50 19

Junction Box

Connector, 16-pole, for engine harnhess (senders, sensors
etc.)

Connector, 16-pale, for instrument panel harness
Connector, 9-pole, for engine harness (starter, motor, stop
solenoid, horn}

INSTRUMENT PANEL

CEND P WN

Instrument lighting
Hour recorder

Qil pressure gauge
Temperature gauge
Warning lamp, temperatire
Warning lamp, oil pressure
Warning lamp, charging
Indicator lamp, pre-heating
Printed circuit card

10. Switch, instrument lighting
11.  Switch, alarm testing
12. Tachometer
13. Key Switch

14. Alarm

15. Connector, 16-pole

-Lead colour

GR = Grey

SB = Black

BN = Brown

LBN = Light brown
R = Red

PU = Purple

Lead areas in mm?

OR = QOrange
GN = Green
Y = Yellow
w = White
BL = Blue

LBL = Light blue

Relationship mm?Z - AWG

mm?2
AWG

1.0
16 (17)

1.5
15 {16)

17* Stop relay (stop solencid holding current when in opera-

tion)

18, BStarting relay

19. Stop relay
20. Interlocking relay (-PP engines}
21. Ground relay
22. Resettable fuse 8 Amps
23. Time relay
24. Fuse 35 Amps (bridge connection}

* Same position-number in the wiring diagram next page.

Junct

ion Box




WIRING DIAGRAM

Wiring diagram (late prod.) .
TD60, TID60, TD70, TID70

31 is deleted and the leads ta this
connection are instead going to a
separate ground bolt.

*** | neated in the junction box.

[TT1JeTs |1_.:[1:|| ?'[e |9]af18] 8 13]12]10]11]27 ENGINE
— 1 1. Battery
2. Alternator
J— 20 — 3. Optional alternator
— 4, Level switch, coolant
211 49 5. Relay
2 o 1 6. Relay, starting element
—tt, a 7. Starting element
T ) 8. Starter motor**
N : _—— - 16 9. Hom
1 — 10. Stop solenoid
s 7 w’ 7 11. Engine speed sender
* ¥23 T 12. Oil pressure switch
[ & r 13. Oil pressure sender
B ¥o 3o 14. Temperature sender
1 ] 15. Temperature switch
[ T I 16. Printed circuit card
25(cfo[e[7[af1]s[2Ta] [1JaleTls[2[1s[14[e[7 3 [1s[a]13]12]10]11])26 17. Stop relay*** ({instalted only
o b B . : N when the stop solenoid must
;B la ; . i-: it ‘JI it 2 hold current during operati_on.
{ ER L I When holding current during
| Il : i stop, a bridge connection is
L Ll o mgdlf.e b]etween 30 and 87 - dot-
— =]+ | ted line
l I : 18. Starting relay***
19. Stop relay*** .
: : 20. Interlocking relay (-PP engines)***
1 21. Ground relay***
: I 22. Resettabie fuse, 8 Amps***
| 23. Time relay***
I 24. Fuse, 35 Amps***
I! I 25. Connector, 9-pole***
| { 26. Connector, 16-pale*** _
I 27. Connector, 16-pole*** {for in-
l | strument panel harness)
|
: : * Shall be dead during start.
I *¥ Standard- and -PP-engines are
1 equipped with a 1-pole starter mo-
l Il tor. The starter motor connection
i
|
|
|
!
|
\

________________________________ J T T
u
A.  Connected when the stop sole- T 33
Lead colour noid is helding the current while
GR = Gray BL = Blue in operation. te—
SB = Black LBL = Light blue B. Connection when the stop sole- B E—
BN = Brown OR = Orange noid is holding the current dur-
LBN = Light brown ing stop.
R = Red L . 2 C. Ground connection.
PL = Purple ead areas in mm D. Only for engines with automatic
GN = Green top.
v = Yellow Relationship mm? — AWG stop
w = White
mm2 |15 25| 10 16 Suggested wiring of the oil scaveng-
AWG 15 {16) | 13 B. ing pump (scavenging and filling).
Lead area 1,5 mm?.




TECHNICAL DATA

- TECHNICAL DATA

General
Type designation
Numberofcylinders ... ... ... ... . . ... ...
Cylinderdiameter. .............. .. ............... mm {in)
StrOKE. . oo mm {in}
Sweptvolume ........ ... .. . e litres (in3)

Qutput and torgue . ... .. ... s
Firing order {(No & cylinder closest to the flywheel}.........
Direction of rotation (seen from the frontend).......... -
Type of cylinder liners. .......... ... ... ... .......... ...

Valve system .............. e e
Valve clearance {engine at’ stillstand, cold or at working
temp.):
Inlet. mm (in}
Outlet .. mm (in}
Weight, engine less power-take-off .. ... _.. ... ... Kilos/ibs

Fuel system

Pump setting, TD60B, -BG, -BPP, TD6ODG ... ..............
TDEOD, -DPP...... ... .
TIDBOD . ......... e
TID6ODG. . ... .
Feed pump working pressure.... ... ...
Injectors compl., partno. (TDBO) ..........................

(TID6OY. ..............coovttt

Nozzles, partno. (TDBO) .. ... ... ... . .. ... ... .. ... ... ...
(TID6O). ....... e U

Marking {TD8O) . ....... ...
(TIDEO). . .o
Opening pressure (TD80)............. MPa (kp/cm?) Ibf/in?
(TIDBO} .. .......... MPa {kp/cm?) Ibf/in2,

Setting pressure {new spring), (TD60) . MPa (kp/em?) Ibf/in?
(TID6D). MPa (kp/em?) Ibffin?

Hole diameter (TDBO). .. ..., mm (in}
(TIDBOY . . ... .o mm (in}

Pump setting (TD70) ....... e
{TD70/RQV, TID7O}. ... ... ... ... .........

Feed pump working pressure.... ... ..
Injectors compl., partno............oo
Nozzles, part NO. .. ... .. i it
Marking ... .. i e
Opening pressure................... MPa (kp/em?) |bffin?

_ Setting pressure (new spring). .. ... .. MPa (kp/em?) Ibffin?
Hole diameter ................ e mm [in)

TD60, TID60

TD70, TID7Q

6 . 6
98.43 (3.88) 104.77 {4.13)
120 {4.72) 130 {5.12}
5.48 (334) 6.73 (410}
See the valid product info leaflet
1-5-3-6-2-4
Clockwise
Wet, exchangeable
Overhead valves
0.40 (0.0186) 0.40 (0.018)
0.45 (0.018) 0.55 (0.022)

605/1334 (TDEO)
615/1356 (TID6O)

TD&OB

TO70

705/1554 (TD70)
720/1587 (TID70)

TD60D, TID60OD
21-22° B.T.D.C.
22° B.T.D.C.
24°+0.5° B.T.D.C.
18°+0,6° BT.D.C.
100-150 (1.0~1.5) 14-21
466513-9
844459-8
466931-3
844460-6
870
865
27 (275%) 3911
24 (245) 3485
27.5-28.3 (280-289) 39834111
24.5-25.3 {250--258) 3656-3670
4x0.32 {0.0126)
4x0.34 (0.0134)}

TID70

20-21° B.T.D.C. -

20°+0.5° B.T.D.C.
100-150 {1.0-1.5) 14-21
1544090-2

1544091-0

854

27 (275) 3911

27.5-28.3 (280-289) 39834111
4%0.355 {0.0140)




TECHNICAL DATA

Lubricating System

TD60, TIDGO TD70, TID70

Qil quality in accordance with the APl-system ............, CcD
Viscosity at various ambient temperatures. . ...............

I ] o
aq_an'd'oc

t o ar WD it

* To use these oils at temperatures above +15°C {59°F) may @ R é
entail the risk of increased engine wear. i
*% At temperatures below —25°C {—13°F) consult your oil vendor
regarding a suitable oil.
NB! Synthetic oil is recommended only at temperature below
—-25°C (-13°F).

Qil capacity incl oil filter and cil cooler:

Standardoilpan.................. Litre—Imp.gall-US.gall 11-2.4-2.9 ) 15-3.3-4.0
Shallow oil pan................... Litre—Imp.gall.-US.gall Min 18 {4.0-4.8)
Max 20 (4.4-5.3)
Oil filter capacity appr. ............. ... ... 1 litre = 1 gt.
Oil pressure, warm engine at operational
speed ... ... kPa (kp/em?) Ibf/in? 300-500 (3-5) 43-72

Cooling System

Cooling system capacity including the Volvo Penta standard
cooler and separate expansion tank:

TO60 resp. TD70 . ... ... .. i Litres 22%-2g** 25%_37**
imp.gall./US.gall 4.8/5.8-6.2/7.4 5.5/6.6-6.8/8.2
TIDE0 resp. TID?0 .. ... . .. Litres 23*-29** 26%-32**
Imp.gall./US.gall  5.1/6.1-6.4/7.7 8.7/6.9-7.0/8.5
Thermostats (2 pcs) start opening at................. °ClF 74-78/165-172
fullyopenat .................... °C/°F 88-92/190~197

* With expansion tank of plastic.
** With expansion tank of metal.

Electrical System

Systemvoltage . ... .. Volts 24
Alternatoroutput ......... ... ... ... . .. e Watts 1500
early prod. TD60, TD70............ Watts 1200
Electrical starting element, TD60 and TD70, output. ... .. kW 2.8
TID60 and TID70, output. .. .. kw 2.2
Batteries, 2 pes 12V, capacity max................... ... Ah 114
Battery electrolyte density: - .
Fullyloaded ............ooouieni i, gfem? 1.275-1.285
Recharging at. . ................cccciieeeeiinnnin.. glem3 1.230
Stop solenoid for injection pump, setting the breaker cont-
acts:

On engines with stop solenoid, the pin at the rear of the so-
lenoid — at fully pushed back link rod — should be pused out
=]+ o] ) O A D mm/in 1,5-2/0.06-0.08




TECHNICAL DATA

Turbo charger

TD60, TIDED TD?70, TID70
Make. ... e Garrett/AiResearch
Type {TD60B, -BG, -BPP, TID6AD) resp. TD70G, -GG, -GPP)  T-048/S-3/1.0E T-04B/5-3/1.0F
Type (TD60D, -DG, -DPP) resp. (TID70G, -GG, -GPP) . ... .. T-04B/5-3/0.84E - T-04B/T-5/1.0F
Type (TIDEODG). . ... .. TA3106/50/0.82/57
Lubricating .. ... Pressure lubricated by the engine system
Axial clearance ... ... e mm/in 0.03—-0.10/0.0012-0.004
Radial clearance ......... . ... ... . . i iiaaan .. mmfin 0.08-0.18/0.0032-0.0071
Charging pressure
Charging pressures, minimum values, {measured in the thafen’ kba Toeobe I
enging inlet manifold) at 100 % load and at full throttle and a.nna 1
- at an air temperature of +20°C {(+68°F}). Should the mea- (1.0 100 32,3
surement be made at any other air temperature, the resul- 0.9 90 1
ting charging pressures must be corrected — use the 08 a0
Workshop Manual. ' F
8.y 70
Should the engine not be fully lpaded, the pressure will (25) 0
come gut considerably lower. (1500} {1800 r/min}
Curve 1: Is valid for outputs in accordance with curve No 4 fp/em?) ko l LTI — 2
in the engine diagram or point 1 on the speed- 1.0 100110 800
drop curve. @n
Curve 2: Is valid for outputs in accordance with curve No 2 ©.5) 20 - 1= 1
in the engine diagram or point 2 on the speed- on 7 =
drop curve. .
{0.6) &0
Curve 3: Is valid for outputs in accordance with point 3 on 0.5 5
the speed-drop curve. -
0.4 40
7 30 33 37 40 &3 47 tfs
tkp/em?) kPa (18) (e (20) (22) (24) (26) (26 % 100 1/
e T
(1.0 100 | TD60B,-BG,BPP , =2,3 efordh b _ _ )
©.9) 50 (.13 10 TD70G, GG, GPP 2
0.8 80 . (t.oy 100 ||
0.7) 7 1 {0.9) 20
10,6) &0 : 10.8) 8O 101
0.5 50 - 0.7 7o
. > -
0,4) 40 ©.6) &0
0.3 30 - {0.8) 50
2 z0 (0.4 40
23 27 0 13 ¥ 40 43 47 1% 27 0 33 ¥ 40 /s
14} (é) 1n8) {20) 22 (24) (26) (78 x 100 r/min) 18 {18) (20) (22 (24 x 100 ¢/min)
‘:kF/Cfﬂ?) kPa 2,3 :kp/c"‘zj kPa —— T 2 3
0.0 TD60D-DG,-DPP — ] 010 TID70G -GG ,-GPP g '
0.9} 90 P (1.0 100 17
Ll 7] . i
©0.8) 80 Pl (0.9} 90.
07 [ A% (0.8) 80 - |4
- 1 +—
(0.8} 40 . ». 0.7 7¢
©.5 50 i 0.6 6 ]
{0.4) 40 pet 0.5 50 [ ]
27 0 33 kb 421/ 0.4 40 H
(14) (18} (20} (22) (25 = 100 r/min)
27 0 33 krd A0 /s
g (1e} 20 122) 124 % 160 r/min)
Power-take-offs ,
Disconnectable power-take-offs (over center type);
Type designation alternative 1............................ Rockford/BW PTA-21119, single plate
Diameter, pressure plate ........................ mm (in.} 288 (11 1/2}
Weight, approx.. ................... e Kilos/lbs  70/154
Type designation alternative 2............................ Automotive Products {AP), single plate
Diameter, pressure plate .............. ... .. ..., mm (in.}) 288 (11 1/2}

Weight, approx............ ..o Kilos/lbs  70/154




INDEX, ALPHABETICAL

Index, alphabetical

A page
Air cOmpressor. ... ... .. 14
Airfilter o ... . 17
Anti-freeze fluid . ....... ... ... .. ... ... ... ... 5
B
Batteries.......... ... .. .. . . .. ... .. 7.17,19, 29
Installation {wiring diagram} ............... .. 25, 27
Cc
Capacity, cooling system ...................... 6, 29
lubric. system. . ..................... 16, 29
Changing, engineoil ............................ 17
fuelfilter ............................. 20
oil filter. . .......... ... .. . 18
Charging, warning lamp ... ... ... ... ... ..._. 8,9
Checking, air filter. . .............. P 17
alternator................... .. ........ 22
batteries.............coiiiiiiii 17,19
coolant ... ... . 10, 16
injectors . ............ ... ....... e 19
oillevel..... ... .. .. ... . . ... 16
startermotor. ............ ... ... ..... 22
valve clearance. .. ..................... 21
V-belts. . ... ... L. 18
Cleaning, cooling system ... ..................... 21
Cold starting. ............ .0 i, 1
Coolant. . ... ... ... . 5
Crankcase venlilation............ .. ... ... ..... 20
D . .
De-inhibiting . ............. e 23
Disengageable power-take-offs.. 13, 18, 17, 18, 21, 30
E
Electrical system ... ... ... ... ... ... ... 7,22, 29
Enginespeed ............ ... ... .. ... . ... .. 6, 13
Ethylene Glycol ... . ... . ... . ... ... ... ... 5
F
Fanbelts ... .. ... .. .. .. . . . . 18
Feeding pressure. ... ... ... . i 28
Filling—oil........... ... . .. . . ... ... .. 10
coolant............. ... ... . ......... 10, 16
Freezing, stepsto betaken....................... 14
Fuel systemventing ............................ 20
tank. . ..., 19
quality. ... 5
FUSES. . e 22
G
Glycol, ethylene. .. ... ... ... ................... 5

|

Indicator, pressure drop ............. . ... ... ... 17

Inhibiting ............ ... ... . 23

Injection pump..... ... . .. 28

INJECtOrs ... .. . 19, 28

Instrument lighting .. ........................... 8 9

Instruments............ ... ... ... . ... .. ..... 89

M

Main switch. ...... ... ... ... .. ... ...... e 7

Maintenance........ ... ... ... . ... .. ... ....... 15

o .

Qil, capacities . .............. .. .. . ... . ... ... 16, 29
PresSSUNe . . .. it e et 89 29
quality/viscosity . .......................... 5,29

Operation. . ... ... e 10

P

Power-take-offs .. ........ ... .. 13, 16, 17, 18, 21, 30

Precautions against frost. . . ... ... ... ... ... .. 14

Fressure drop indicator. . . ... ... ... ... ....... 17

R

RURNING-IN, .. . i et 6

Running {Operation). ..........._................ 10

Rust prevention....................... ... 5 6, 18,23

S

Serial numbers. ........... . 2

Servicing ......... See Mainten.

Specifications . ... .._......... .. ..., See Techn. Data

Starting. . ... ... 11

T

Technical Data ...............c0iiiiininn. 28-30

Thermostats . ... ... ... ... ... ... ... ... ..., 29

Turbocharger......... . ... . ... . ... 19, 22, 30

v

Valve clearance ........... . ... ... ceeioo... 21, 28

Venting, fuel system. .. ... ... . ... ... ... ... ... 20

Vebelts. ..o 18

ViSCOSItY. .o o 5 2%

W

Warming-up {during operation) .................. 13

Warning lamp, charging .. .............. ... .. ... 895

Warranty book. ... ... .. .. .. See under Introduction

Wiring diagrams . ... o 2427
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