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PERKINS PARTS

for |
PERKINS PRODUCTS

To ensure you obtain the best rasults from your angine and
to safeguard your own guarantee, fit only genuine Perkins
Parts, These are readily obtainable throughout the world.
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introduction

This handbook has been written to assist the owner/oparator in the correct
starting and maintenance procedure he should yse so that his engine cen give him
continued reliabifity until repairs or reptacement parts become nacaessary, dus to
normal wearing of the engine component pens.

Owver many years, it has Deen our experience that owrners who contorm to the
maintenance periods listed in our Service Publications and to the recommended
procedures, are those who obtain the best service from their engine.

We have also found that a majority. of complaints raised against our engines have
been associated with bad maintenance, in particular, with lack of attention to the
LUBRICATING OIL CHANGE, tha FUEL. AND QIL FILTERS and tha AIR CLEANER.
Should you consider you arg working in unusually dusty or heavy, arducus con-
ditions then you should carry out the preventive maintenance more often than is
indicated in this handbook. We cennot stress enough the importance of KEEPING
YOUR ENGINE CLEAN INSIDE as welt as outside. -

For angines fitted with DRY TYFE AIR CLEANERS, there are devites known as
RESTRICTION INDICATDRS which can. be fitted to tha induction system to indicate
that the &ir cleaner element needs attention, and it is suggested that you have one
fitted to your engine to warn you of the necessity to CLEAN your AIR CLEANER.

Repairs or adjustmems to your engine should be carried out by a trzined enginaer
whaso services are usually avaitable at the supplier of the vehicle or machine,

Spare parts, servica, advice as wall as the hanefit of a Perkins trained enginser
is availatle at our Overseas Companies and Distributors,

Workshop Manuals are also available from the same sources fer a reasonable
charga.

The ANCILLARY equipment fitted to the engine will vary in accordance with the
type of application 1o which it is fitted.

Repairs or replacements for parts, or any problems concerned with the ancillary
eqguipment can be dealt with by the supplier of the vehicle or plant. If this is not
possible, you should contact your nearest U_K. Distributar or Overseas Distributor for
assistance.




ngine identification

The types of engine covered by this handbook are basically of the same con-
truction. The V8.540 engine may be fitted with & small rotary type fusl injection
ump ar a targer in-line pumip. The in-tine pump is fittad to alt V8.51D sngines. The
ngine typa can be verifisd by checking the engine numbar as shown below.

The engine number is stampad on the top of the Inside forward and of the right
nand bark of the cylinder block (ses item 1, page 10) and this number should be
uoted in full, together with the type of vehicle or machine in which it is fittad, when
aquesting nformation or ordering parts,

On earlier engines, the numbaer consisted of figures and letters, e.g. 540U2062. The
first three figures represent the cubic capacity, i.e. 540 in® (V8.540 enginal, the letter
“LJ" signifies that the engine was built in the United Kingdom and the last group of
figures comprises the engina serial number, Other letters may be included in this
tombination denoting specific information and the full number showld be quoted in
cases.

With current engines, the engine number consists of up to fifleen letters and
numbers, details of which are given on next page.




new engine numbering sys

A new system of engine. identification is being introduced into the various Manu-
facturing Qperations throughout the world within the Perkins Group of Companies.

This new nurmbar congists of up to fiftean lattars and numbars which represent: —

Engine Family

Enging Type and Phase
Parts List

Country of Origin
Production Sarial Number
Year of Manufacwre

ENGINE FAMILY AND TYPE CODES COQUNTRY OF DHIGIN CODE

The Lirs! Iwi Characters Bre kellers, the lrat of whith indicates A oo, 35 bBEiow, mdiceiey thy COUNPy in which IRE bagic @0
the angmye FAMILY and the sgcand keter s |he enging TYPE wils m,'nu;amu,gé_ '

ana PHASE:
FAMILY TYPE COQE  FAMLY [YPE CODE ARGENTINE
308 BRAZIL

KT F
D2.101 AN Pa AUSTRALIA

FB GERMANY
S5PAMN
FAANCE
GREECE

JAPAN
KOREA
iTaly
MEXICO

U.5.A.
FOLAND

DA

TURKEY
UMITED KINGD

IRAN

it oa

nhaenma

Fl
3. 144
LAY
3152
D3.152
Gaasz
P52

N-<)('EKC-‘U|I'“Z

nouoE A

PERU
YUGOSLAVIA

[ I BT O (I I )

ErREIOTMOOOE

) y . N
im _ YEAS OF MANUFACYUKE CODE

T4,%07 EC
4,708 Hal

Tha last character indwates the calandar yesr
manufacture: —

19758
1976
1977
. 1978

[] o

4,192 Ja Etz.

oI . The letters ), O and Q, will not be used.
Da. 03 JE ' y
Ga.203 | JR . )

s32 5 s EXAMPLE OF MAIN ENGINE NUMBLH

LR £ Y 1
anz L Exampie: XC21942U5101230

(<L 2 ¥ 113

4.224 LC

4.736 o Thug:—
a4.26 LE

4.248 (4.3 .3 x

4,14 GA

H
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VB.510 Family

VB.540 Type

Parts Lizt Number

Built in United Kingdom
Seria| Number

Buift n 1877

N C
3270 A, ] 21542

4.300 ] u
2.318 NC ! 510123
2 B pa
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index to engine views

Engine Number Location

lalet Manifold {Right Hand)
Lubricating Ol Filter

Fuel Injection Pumg

Engine Breather

Fuel Filter

Fuel Lift Pump

inlet Manifold ({Left Hand}
Campressor

Water Outiet {Left Hand)

Water Pump Pulley

Crankshaft Pullay

Water Outlet (Right Hand)

Sump Drain Plug {Left Hand)

Qil Caoter

ExHaust Manifold (Left Hand}
Atormiser

Front Rocker Cover (Left Handl
Front Lifting Bracket {Laft Hand)
Fue! njection Pump Anti-Stall Davice
Cylinder Block Drain Tap (Left Hand]
Flywheel Housing

Flywhee)

Cylinder Black Drain Tap {Right rland}
Inlet Manifold Cross Qwver Pipe

Front Lifting Bracket {Right Hand)
Front Rocker Caver {Right Hand)
Lybricating Qil Dipstick

Atomisar Leak-Off Pipe (Right Hand)
Exhaust Manifoid (Right Hand)

31 Lubricating Ol Fittar

32 Sump Drain Plug {Right Hand)

1
2
3
2
5
8
7
8
9
10
1"
12
13
14
18
16
17
18
19
20

REND

Perkins ehgines are built to individual requiremants to suit the applications for which
they are intended and the following engine views do not necessarily typify any
particular specilicaiipn.




Viaw of Top Front of Engina




‘View of Rear Right Hend Side of Engine
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data

ENGINE SPECIFICATIONS

Type

Bore

Swoke (VB.540)

Stroke (V8.510)

Cubic Capacity (V8,540
Cubic Capacity {v8.510)
Comprassion Ratia
Firing Order

Valve Tip C\earancs
Lubricating Qit Pressure

Sumnp Capacity

Engine Number Location

ALTITUDE

It itis necessary o operate at ahitudes above 2,000 ft (600 metre} then it may be
necessary to derate the engine by reducing tha amount of fuel being fed into the
enging, Perking Engines Ltd., will advise.

Eight Cylinder, Four Stroke, Direct Injection,
o001y, ‘

4.25 in {108 mm) Mominal
4.75 in [120,7 mm}

4.5in (114,3 mm)
539.1in° 8,84 litres)
510.7 in? (8,36 tives!
16561
1,8,7,5,4,3,6,2
0.012 in (0,30 mm) eold

30 bf/in? (2,1 KGF/cmi) — 207 kN/m? minlmum at
maximum engine speed and normal operating tem-
paratuia.

Varies according 1o application. Usea indicated level on

" the dipstick with vehicle or machine on lavel ground.

Top front of right hand bank of cylinder block (see
page 6}, Where left or right hand side or bank is
referred to, this danotes the sids Iopking from the rear
of the engine towards the front.




APPROVED FUEL OIL SPECIFICATIONS
United Kingdom  8S.2869: 1967 Class A1 0r 4.2,

United States VV.F800a Gradas DF-A, DF-1 or OF-2
A5 T.M./DI75-68T Nos. 1-Der 2-D

France {J.0. 14/9/57) Gas il or Fuel Domsstique

India 1S: 1480/1968 Grade Spacial or Grade A
Garmany DIN-51601 (1987)

Kaly CUNA-Gas Qil
NCE30-01 (1957)

Swaeden SIS, 16 54 32 {1969}

Switzerland Federal Military Spac,
9140-335-1404 {1965)

Fuel Qils available in territories other than those [listed aboave which are to an
equivalent specification may be used.




operating instructions

STARTING THE ENGINE

Where an angine, fitted with an indine pump has been standing for a period
excesding one manth, one pint (0,57 litrel of ¢lean engine lubricating oil should
be addad 10 the in-line fusl injaction pump befora the engine is started. A fler
plug is provided on the top of the governar housing {see Fig. 31, After this, the fuel
pump is automatically lubricated from the engine lubricating system,

In-line Fuel Injection Pump
Gil Fitter Plug

Starting A Warm Engine

Engure that the stop control is in the run position {(where applicabiel.

With in-fina purmps, set the acceleratar to the fully epen posmon With distributor
pumps, set the accelerator to the half open positicn.

Switch on by turning tha starter key o position “R™ (see Fig. 2 or 3i.
Engage the starter molar by turning the key 1o position “'S" or “HS8".
As soon as the engine starts, Tefease the key which shoud return to position "R,

Always be sure that the engine and starter motor have stopped rotating befare
re-engaging the starter motor, otherwise the flywheel starter ring or the starter pinion
may be damaged.
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Fig. 2
Typical Startar Switch Typical Heat/ Start Switch
1. Off Position . Off Position
2. Run Position . Run Position
3. Stant Position . Heat Position
. Heat and Srart Position

Starting A Cold Engine (Without Heat Start)

{n extreme coid conditions an approved &ther starting aid may have o be used
(Sea Page 16).

Ensure that the stop contrgd is in the run position (wherg applicabla!.

Adjust the accelarator to tha fully cpen position.

Qparate the excess fuel. & remote control is usually provided that operates the
excess fuel lover on theg right hand side of the fuei injection pump. When the engine
starts, the supply of excess fuel is stopped automaticaily.

Switch on by turning the starter key to position “R” {sea Fig. 2.

Engage the starter motor by twrning the key to position 5",

As soon as the engine starts, relaase the key which should return to paosition “R”.

Always be sure that the engine and starter motor have stopped rotating befors
re-engaging the starter motor, otherwise the flywheel starter ring of the startar pinion
may be damapged.
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Starting A Cold Engine {(With Heat Start]

In extrems cold conditions, an approved ether starting aid may have ta be used
(Ses this page).

Where heater type starting gids are fitted, they may be operated by a combined
heat/start switch as shown in Fig. 3 or by 8 separate press switch. When the enging
is cold, the starting procedure is as follows: —

Ensure that the stop eontrol is in the, run position {where appiicable),
Adjust the accelerator to the fully open position.

Operate the excess fuel. A remove control is usually provided that operates the
excess fuel lever on the right hand side of the fuel injection pump. When the engine
starts, the supply of excess fuel is stopped automaticaliy,

Switch an by turning the starter key to position “R* {see Fig. 2 or 3.

Operate the heatars by turning the key to position “'H" or by pressing the separate
heater switch and hold in this position for 18 ta 20 seconds.

Keeping the heaters in operation, engage the starier by turming the key 1o the
“HS" or 8" position. If the engine does not start in 20 seconds, switch off the
stanter and return 0 the “heat” condition for 10 seconds before re-engaging the
startar.

NOTES ON HEAT START

it any difficulty is experienced with the heat start, chack that fuel is reaching the
starting aids. Operation of the heaters can be checked by removing the trunking
to the inlet manifolds. The units should glow when the "“Hear” position is selected
and the fuel should ignita when the starter is angaged.

The engine is fitted with efficient cold starting equipment and no responsibility

can be accepted for any damage caused by the use ol unauthorised starting
aids,

EXTREME COLD WEATHER STARTING AID

VB.540 and ¥B.510 engines may be fitted with the Start Pilot VISO-F élarting aid
for staning in extremely cold conditions,

When using this starting aid, the use of any heater device is strictly prohibited but
the axcass fuel davice of the fuel injection pump shoutd stilt be aperated.




The pump sheuld nat be used until the starter motor has besh engaged. In very
cold conditions i1 may be necessary to assist engine running with a turther one or
two strokes of the pump to attain steady running. ’

To charge the container with fluid using only Start Pitor Multi-fill Can Type F,
lift the hinged cover of the VISO-F reservoir. Press the can, hesd down, onto the
fiilar valve and retain in 8 square position until fluid flows into the trarsparent bowi.
Do not allow the fluld lavel to rise above the maximum indiceted by arrow
markings on the bowi.

The Start Pilot Viso-F unit incorporates an outlet check valve which minimises
the risk of fluid loss during engine running time. Experience will show how much
fluid is required for g single start under varlous temperatures and it is dasirable 1o
charge the reservair with just sufficiant fluid for a single start especially when the unit
is mounted near the engine,

Very litle maintenance is required for the Start Pilot equipment but observation
of the following points wili ensure efficiant operation.

The air filter fitted at the outwzrd end of the V208 pump cylinder should
occasionally be examined and if necessary, removed and washed in Kerosena. A thin
armear of light lubricating oil may ba applied to the cylinder.

The spray nozzie may becoma partially blocked and this ¢an be cleaned by dis-
manding from the engine induction manifold and washed in Kerosens,

# any sterting difficulty ia experienced do not continue using the Start Pilot
pump but have the problem investigated by an experienced firter,

Caution

The Start Pilot VISO-F unit usas high energy fuel with a low combustion
ternparature or flash point, therefore you are waraed that this aid should anly be usad
to start very cold engines.

If used carelessly or excessivaly or for the purpose of obtaining a boast of power,
serious damage can octur 10 the engine for which we, as diusel engine manu-
facturers, cannot be held liable. ¥ any damage does occur for the reasons stated.
they are usually readily identified,

STOPPING THE ENGINE

A spring loaded stop contro! is usually situated near the normal erigine controls
and it is only necessary 10 pull out this tontrol 1o stop the engine. When the Bngine
has completely stopped, return the control to the run position. Switch off by
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turning the starter kay to the “0" position. On some applications, the stop control
electrically operated from the starter switch.

UNNING ADJUSTMENT

The driver ot user of this engine must not interfere with the wting or maximum

ead sattings. VWhilst the engine is under the manufacturars guarantee, the breaking
r intarference of the fuel pump se3ls by an unauthorised person may possibly render.
he guarantee null and void, because interfarence with the speeds set by the manu-
acturer can cause considerable damage to the engine and/or transmission.

UNNING N

It is not necessary to gradually run-in 2 new ar factory rebuilt engme and any
prolonged light load running during the earfy life of the engine can in fact prove
harmful to the bedding in of piston rings and liners,

Full load can be app!eed on a new or factory rebuilt engine as soon as the engine
is used, provided that the engine is first allowed to reach a tempersture of ot
lenst 100°F (6Q°C).




preventive maintenance

Operators of engines are reminded that the following preventive maintenance
pericds are generat in application. They should be compared with the schedules
specifiad by the manufacturer of the apgplication to which the engine is fitted and
where necessary, the shorter periods should be adopted.

Whilst we have given specific pericds for preventiva maintenance, you should have
due regard for the lotal regulations concerning your vehicle or machine and ensura
that tha engine iz opefating within thoss ragulations,

DAILY OR EVERY 8 HOURS
IWHICHEVER OCCURS FIRST)

Chack coolant gvel,

Chack sump oil leval,

Check oil pressure {where gauge titted).

In extrame dust conditions, smpty dust bowl of dry type air cleaner.

EVERY 5.000 MILES 17,500 km), 200 HOURS or 4 MONTHS
IWHICHEVER OCCURS FIRSY)

Drain and renaw sngine lybricating il,

Ranew [ubricating oil filter canistars.

Chack aiternator and water pump drive belt tension.
Empty dust bow! of dry type air cleansr.

Clean fuel water trap (whare fitted),

Clean compreggar air inlet filter (whara fitted).
Check the engina for oil, coolant or fuel leaks.

EVERY 10.000 MILES (15,000 km), 400 HOURS or 12 MONTHS
(WHICHEVER DCCUHS FIRST)

Renew final fuel filter element{s) — Agricultural and Industrial Applications.
Searvice atomnisers all types except “VN''),

Check and adjust valve tip clearances.

Check hoses and ¢lips.

Clean ar renew element of dry type air cleaner (if not indicated eartier).

EVERY 20.000 MILES (30,000 km) or 800 HOURS
(WHICHEVER OCCURS FIRST)

Service VN type gtomisers,

Clean breathar gauzes.

Renew final fuel filter alement(s) — Vehicle Applications.
Decarbonise compressor cylinder head and discharge fine.
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EVERY 60,000 MILES (90,000 km) or 2500 HOURS
{WHICHEVER OCCURS FIRST)

Arrange for examination and service of proprigtery equipment, i.e. Campreasor,
Starter Motor etc.

POST DELIVERY CHECKOVER

Aftgr & gustomgr has taken dalvery of his enging, a general chackaver must be
camed out by an experienced fitter after the first 500/ 1000 miles 1800/ 18600 km} or
25/80 hours in service.

The checkover comprises tha following: —

Run tha engine until 1t is thoroughly warmed through, drain the lubricating oil
sump and refil to the comect level with clean new oil 10 an approved grade
{see page 41].

Renew lubricating oft filter canisters (see page Z8).

Reset the valve tip clearances to 0.012 in 10,30 mm} with the engine cold (ses
page 30).

Check the tensian of the water pump and alternator drive belts (see page 27),
Check the tightnass of all extemal nuts, setscraws, mountings etc.

Aun the engine and check for any fuel, caolant or lubricating ofl leaks. Check the
il feed to the rockars.

Check tha lubricating oil level and top up as necessary.
Adjust idling speeds it necessary.

Users of this engine must not interfere with engine spaed settings as this can
damage the engine and/or transmisaion. If the fusl pump seals are interfered with by
an unautherisad persen, it could render the guarantae null and void.

instructions for maintenance

AIR CLEANERS

Operating conditions play an important part in deciding how frequently it is
necessary to service the air cleaner, Where the cleaner has a dust bowl fitted,
the amount of dust prasent in the bowl, when removed, will show whether it is
being emptied at ‘the comact time for the prevailing conditions. If the dust bowl
is allowed 1o become full it will reduce the life of the elemant.

If an automatic dust ejector is fitted, it should be kept clean and the lips of
the rubber gjector checked to see that they close but do not adhare 10gether,
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Where 2 restriction indicator is fitted, this wili give a positive indication that the ajr
cleaner element needs attention and efiminate haphazard servicing. If you do not
have a restriction indicatar fitted, you should considar having one fitted on the
trunking between the cleaner and the induction manifold — a 22 in water gauge
ingicator, fitted on the ¢leaner oytlel, is suitalle in the majonty of cases. it should
be remembered that the indicator does not show the amount of dust present in the
dust bowl.

The type of air cleaner fitted t© your vehicle or machine depends upon the
manufacturer of your equipmert, Usually, guidance for the method of sarvicing is
shown on the body of the air cleaner, but the foliowing advice may also help.

DRY TYPE TWO STAGE “CYCLOPAC" See Fig. 4

Dust Bowl!

Unclamp the dust bowl, remove the baffie plate, empty out the dust and clean the
bowd. The dust in the bow! should never be aliowed to build up to within % in
(13 mm} of the dust entry slot in the baffle. Do not use petral (gasoline) for
cleaning.

Fig. 4

“Cyclopac” Type Air Cleaner . Elemaent

1. Cleaner Body . Nut end Gaskst
2. Sealing Ring . Baffle Plata

3, Clamp . Dust Bowl
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Refit the plate to the bowl, check that the bow! joint is serviceable and fit the
bowl to the cleaner ensuring that, whera the cleaner is mounted horizontally, the
cust entry siot in the bowi is fitted at the top. '

Element

When the dust bowl has been detag:hed, the elemant can be ramoved after
releasing the wing nut securing it 1o tha body. The siement can be cleaned as
foliows: —

If the element is contaminated by dry dust, it can be cleanad by directing clean
dry air up and down the pleats on the clean air side of the elament, The air pressure
should not exceed 100 Ibf/in? {7 kaf/cm?) 689 kN/m? and the nozzle should not be
held too near the pleats.

i the element is contaminated by oil or soot, it can be washed in warm water at
approximately 120°F (B0°C) using a suitable non-foaming detergent as recommended
by the air cleaner manufacturers. Allow the element to soak for at least 10 minutes
and gently agitate at the end of the soaking period 10 remove loosened dirt, Ringe
out theroughly by diracting clean water to the clean air side of the elament and allow
to dry -~ do not oven dry, Never fit a wat element to the cleaner as dust may be
carried through the elsment by the water.

Inspect the cleaned alement for damage by placing a bright kight inside and
looking through the elemeant. Any thin spots, pin holes or other damage will render
the element unfit for further use.

The element should be renewsd after six cleanings or annually, whichever ncours
first. You should baesr in mind that an element thar has been cleaned may require
attention after a shorter period than when i§ was fitted new.

Clean the inside of the cleaner body and the fins and dry thoroughly ensuring
that no dust or other foreign matter is alfowed to enter the air cleaner outlet.

Do not use petrod {gasoling} for cleaning.
Inspact the joints and hoses and renew, where necessary.

Aeassemnbie the cleaner ensuring that all the jnints are leakproof.

DRY TYPE TWO STAGE "DUO-DRY" See Fig. 5
Dust Bowl

Unciamg the dust bowl, ampty out the dust and clean the bowl — do not use
petral {gasolinet far cleaning, The dust in the bowt must never be aliowed to build up
to 1in (26 mm) of the bottom of the tubes,
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Fig. 5
"Cuo-Dry"” Typs
Air Cleaner

Ensure that the bowl joint is serviceable and refit the bowi,

Elemaeant

Ciean the top of the cleaner and then unclip and remove the top cover. Unscre
the wing nut and remove the inner cover and element.

Clean _and inspect the element as detailed for the “Cyclopac” cleaner, beati
in mingd that the ciean side ot the slemant of the “Duo-Dry” cleaner illustrat
is the outside of the elarment,

Clean the inside of the tody — do not use petrel. If the tubes are not t
dirty, they can be cleanad with a stff fibre brush but. if heavily contaminat
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the tube body should be remaved and cleaned with compressed air or warm water
not exceeding 150°F (65°C),

Inspect all joints and hoses and rensw where necessary.

Reagsemble the cleaner ensuring that all pants are dry and all joints are leak-
proof. If the whe body has been removed, tighten the clamp between it and the
upper body befgra tightening the mounting ¢lamp.

ORY TYPE TWO .STAGE "“CYCLONE" See Fig. 6

Urscrew the clemping screw ad remove the element rataining strip. Remove
the seal plate and the elermnent.

If the elemant is contaminated oy dry dust, clean by carefully hand tapping the
element or by directing low pressure campressed air on to the clean zir side of the
element.

if the element is contaminated by oil or soot, it can be cleaned by washing in
3 suitsble non-foaming detergent solution. Alter washing, rinse out thoroughiy

"Cyclone’’ Type Ait Claaner,




by direécting clean water on to the clean air side of the element and allow to dry —
da not aven dry.

Inspect the cleaned element by placing a bright light inside and looking through
the element. Any thin spots, pin holes or other damage will rendar the element unfit
for further use, The efement should be renewed after six detergent washas or
. annally, whichever occurs first.

. Clean the inside of the cleaner body and dry thoroughly — do not use petral
{pasoline).

Inspact the joints and hoses and renew where necassary.

Reassemble the cleaner ensuring that all the joints are Isakproof. Never fit a wat
elemant to the cleaner as dust'may be carried through the element by the water.

DRY TYPE MULTI-ELEMENT "ROTOPAMIC” Ses Fig. 7

The elarments ot this type of cleaner should not be cleaned but the complete filtor
cartridge should be renewed, when necessary.

Release the ¢lamps and remove the moisture eliminator ar pre-cleanar panal, Clean
the openings in the panel of any dust, soot atc.

Remove the filter cartridge and clean the interior of the cleaner housing--
do not use petrol igasoline).

Fig. 7
“Rotopamic” Type Air Cleanar




Fit the new cartridge in pesition ensuring a positive seal by pressing around the
adges of the cartridge — do not press in the centra,

Refit the moisture eliminator or pre-clearer panel and reclamp in pasition,

RESTRICTION INDICATOR See Fig. 8

The restriction indicator is operated by the depression between the air cleaner
and the engine and at a preset figure, the red ‘warning indicator will remain locked .
up in a visible position aftar the engine has stopped running.

When the warning indicator is locked up, the air cleaner element should be
rernoved and cleanad or renewed. ’

After the element has besn serviced, the indicator should be relsased by pressing
the reset bution, :

Fig. 8

Restriction tndicator

. Transparent Panel (No.restriction)
2. Red Pansl {Service the Filter)

3. Resetting Burton




TO ADJUST DRIVE BELT TENSION

Two types of drive belt arrangement can hae found, the alternator is either driven
by the twin water pump drive belts, g8 in Fig. 9, or by a separate single belt from
the crankshaft pulley, s in Fig. 10.

The belts should never be allowed to become loose enough t¢ slip nor should they
be overtightenad as this may cause overioading of the watar pump or alternator
bearings. A practical way to check toar corract tension is to press sach belt with the
thurnb applied midway along the longest unsupported length of the belt as shown in
Fig. 8 or 9. Without undue pressure, you should be able to defiect the bent by
3/8 0 410 mm), :

The tensipn of the combined water pump/alternator drive belts (Fig. 3 or the
single altermator drive belt (Fig.10} can be adjusted by altering the position of the
alternator. Loosen the nuts and bolts sacuring the altemator to its mounting bracket -
and adjusting lever and the setscrew secuting the adjusting lever to the timing case.
Mova the alternator to give the correct tension, tighten the nuts and setscrew and
recheck the belt tension.

Fig. 9
Adjusting Combined Wates Pump and
Alternator Drive Belt Tension




The tension of the separate water pump drive belts can be adjusted by altering
the position of the jockey pulley. Depanding upon the angine application, this is
dona by gither altering the position of a quadrant typé pulley mounting bracket or by
moving the pulley along a fixed bracket by means of an adjusting screw aher the
locking nut on the rear of the pullay shaft has been relpased. After adjusting the

jockey pullsy, secure the pulley mounting kracket or the pulley locking nut and re-
check tha belt tension, '

Fig. 10
Adjusting Tansion of Separate Water Pump
and Alternator Drive Belis

TO RENEW ELEMENTS OF STANDARD LUBRICATING OIL
FILYER - . |

(@} Thoroughly clean the exterior of the filter aasembiy.

{b) Raleass the setscrews at the bottom of the filter bowls.

{e)  Lower the filter bowts clear (see Fig. 11},

{dl Remove the elements from the filter bowls and discard,

le) Clean the inside of the filter bowls ang the filter headcasting with a suitable
cleaning fluid, ;

..




{f)  Fit new rubber joints In the filter headcasting,

g} Resssemble the filter with new elements and tighten the filter bowl securing
setscrews.

th} The filter efements will narmally ba changed at the same time aa the lubricating
oil and after filling the sump to the correct level with cil, run the engine and
check for lubricating oil lsaks. Re-check the oil lavel and top up as necessary.

NOTE: The satscrews secuting the fiiter bowls ghould be chaecked for tightness after
the first 1,000 miles (1,500 km) or 50 hours running.

Lowering Lubricating Qil Filtar Bowd Renewing Replaceable Qil
Filtar Canigter.

TO RENEW REPLACEABLE CANISTER OIL FILTER ELEMENTS

The lubricating oil filter elameants for later applications are ancicsed in replaceable
canisters that are screwed to adaptors in the fitter hasdeasting. These filter elements
should be renewed as follows: —

{a) Remove the canisters from tha filtar headcasting [see Fig. 12),
bl Check that the threadsd adaptors {1) are sacure in-the headcasting.
(¢] Discard the usad canisters.




Using clesn engine lubricating oil, fightly off the top seals of the replacement
canisters, -

Frime canisters with lubricating oil allowing time for the oil to filter through -
slgmant.

Screw canisters onto filter head until seal just touches head and then tighten
by hand a5 per instructions on canister. Where a tool is available, tighten 1o
15 Ibf ft (2,07 kgf m) — 20 Nm,

The filter canisters will norrnaglly be changed at the same time as the lubricating
oil and after filling the sump to the correct level with oil, run the engine and
check for leaks. Da not run the engine at high spesd untit oll pressure has
built up.

(h} Recheck the oil level after running the engine and top as necassary.

NOTE: The filer conisters should be rechecked for teeks after tha first 1,000 miles
{1,500 km} or B0 hours running.

TO CHECK OR ADJUST VALVE TIP CLEARANCES

These clearances are measured between tha top of the valve stem and the rocker
lever (see Fig. 13} and should be 0.012 in (0,30 mm} for both inlet and exhaust with
the engine cold. Each bank of the engine can be sat or checked separately in the

following manner: —
Left Bank (see Fig. 14)

{al With the valves rocking on No. 4 cylinder (i.e. the period between the opening
" of the inlet valve and the closing of the exhaust vaivel, set the vatve clearances
on Ng. 1 cylinder. :

(&) 'With valves rocking on No. 6 cylinder, set clearances on No. 7 cylinder.
[c} With vaives rocking on No. 2 cylinder, set clearances on No. § cylinder,
(d} With valves rocking on No. 8 cylinder, set clearances on No. 3 cylinder.

‘Right Bank

{a)  With valves rocking on No, 3 cytinder, éet clearances on No. 8 cylinder.
(bl With valves rocking on No. 1 cylindar, set clearances on Me. 4 cylinder.
tc]  With valves racking on No. 7 ¢ylinder, sat clearances on No. § cylinder.
{dy With valves rocking on No. § cylinder, set clearances on No. 2 cylinder,
Alternative Method

If desired, the valve tip clearances can be set in the firing order 1,8,7,5,4,3,6,2 by
bringing the corraspanding cylinders (see Fig. 14} to the rocking position in the ordar
4,3,6,2,1,8,7.5. .
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Fig. 14 ,
Serting Valva Tip Clearance Engine Cylinder Numbering Showing
Corraspanding Cylindars

ENGINE BREATHERS
Twao types of engine breathers can be found, see Figs. 15 and 16.

TO CLEAN ENGINE BREATHER
Ses Fig. 15

Remove the tap cover and withdraw the breather gauze. Wash the gauze and
dry thoroughly. T

If sludge is present in the breather body, remove the breathar body and drain
pipe, clean the body and blow through the pipe with high pressure air. Refit the
breather and drain pipe to the engine.

Replace the gauze and lop cover, using @ jointing compound’between the rim of
the bresther body ard the top cover and secure the top cover with setscraws and
spring washers, Refit the breather outlet pipe, whera necessary.

On some earlier engines, a gauze was fitted in the hose between the rocker cover
and breather. This has baen found to be no longer necessary and may be discarded.
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Fig. 16 Fig. 18

Engine Breathsr Engine Breather

1. Top Cover : 1. Top Cover -5 Bottom Gauze
2. Gauze ) 2. Sealing Ring 6. Funnel

3. Breather Bady 3. Top Gauze 7. Breather Body
4. Drain Pipe 4. Deflsctor

TO CLEAN ENGINE BREATHERS See Fig. 16

Remove the breather aggemblias from the rocker covers,

Unscrew the grub screw and remove the cover, top gauzs, deflector, bottom
gauze and funnel from each breather body,

krd




Wash the gauzes and component parts and dry thoroughly,

Assemble the breathers as follows: —
Position the funne! in the base.

Place the lower gauze around the inside of the bedy on top of the funnel.

Press the deflactor into the bady until the top of the deflector is Jeval with the
iop of the body. -

Fit the top gauze inside the deflsctor,

Check that the sealing ring is serviceable, fit the top cover and Secure it with
the grub screw.

Refit the breather agsemblies to the rocker covers, using new joints and rafit the
breather outiet pipas, whare necassary.

Where the engine ia operating or standing in dusty conditions, it is advisable
to remove and clean the top gauzes only at 8 more frequent interval then that given
in “Preventive Maintenance' tar cleaning bireather gauzas.

TO RENEW ELEMENT IN FINAL FUEL FILTER
(SINGLE BOWL TYPE)

{a) Thoroughly clean the exterior of the fuel filter agsembly.

{b] Unscrew the setscrew in the centre of the filter head, lower the base and discard
the filter elemant ({see Fig. 17).

{21 Thoroughly clean thae filtar head and basa.
{d) Inspect the sealing rings and renew if damaged in eny way.

(el Place the base squarely On the bottom of the naw filter element and offer up the
assembly squarsly to the filter head 0 that the top rim of the filter element
locares centrally against the sealing dng in the titter head.

(fi Hold in this position whilst the securing setscrew is located and scrawed home.
After the filtar has baen reassembled, it is necessary to remove air by Bleeding
the system as detailed on page 34.

TO RENEW ELEMENTS OF FINAL FUEL FILTER
{TWIN BOWL TYPE!}

The final fuel filter where 8 distributor pump is fitted, is a twin element parallel
flow unit. Both elements should be changed at the same time as follows: —

{al Throughly clean tha axterior af the filter assembly, Where drain taps are fittad
to the filter bowls, drain the fusl from the filter,

(b] Huiding each filter bowt in turn, unscrew the setscrews securing the filter
eloments and remove the filter elaments and bowls (see Fig, 14,
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Fig. 18
Remaving Final Fuel Filter Elament Removing Final Fuel Filter
{Single bow| type). Eterment {Twin bowl type).

lc) Clsan the inside of filtar head and bowls.

{d) Inspect the sealing rings and rensw if damaged in any way.

(e} Place the bowls squarely on the bottom of the new filter elements and offer up

each assembly squarely to the filter head so that the top rim of the elament

. locates centrally against the seal ring in the head. Hoid in this position whilst
the sacuring setscrew '8 located and screwed home.

(ft  After the filter has been re-assembled, it is necessary to remave eny air by
" bleeding the systam as described later.

BLEEDING THE FUEL SYSTEM [IN-LINE PUMP)

Air in the fuel system can cause difficult starting, eratic running and loss of
power.

Air can enter the fusl system as a resylt of running out of fuel, leaks in the
system. chenging filter elements or disturbence of fuel connections 1o the pump.

Should there be air in tha fuel system, the system should be bled as follows:

ta) Unscrew by two or three turns the vent plug on top of the filter (see Fig. 19)
and ohe of the two vent plugs of the fuel injection pump {ses Fiy. 201,

u




Operate the priming lever of the fuel lift pump (see Fig. 21) until fuel, free from
air bubbles, issues from each venting point. If the fuet liff pump driving cam is
on maximum lift, it will not be possible to operate the hand primer. [f so,
wirn the crankshaft one revolution.

Tighten the fuel fifter vent plug and than the fuel injection pump vant plug and
the angina is ready tor starting,

Fig. 18

Unscrewing Fuel Filter Vent Plug Unserewing a Fuel Injection
{In-Lina Pump) Pump Vent Screw
‘ (In-Ling Pump}

If, after bleeding the fusl system, the angine starts, runs satisfactorily for 2 fow
moments and then loses power, misfires ¢r stops and whan checked the system is
" found to be full of air, then a leak on the suction side is indicated.

NOTE: On some engines a non-return valve is fitted to the fuel injection pump in
place of the forward vent plug shown in Fig. 20 with a pipe fitted between the velve
and the fual filter. This arrangement makes the system saif-bieeding by providing a
continuous flow thicugh the pump. It may be advisesble, howsver, where a large
amount of air has entered tha system, to blesd the system manually, as datailad
above, using the rear vent plug of the fuel injection pump.
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Fig. 22
Operating Priming Lever of Unscrewing Fuel Filter Vent
Fue! Lift Pump Plug '
[In-Lina Pump} {Distributor Pump)

BLEEDING THE FUEL SYSTEM (DISTRIBUTOR PUMP)

Air in the fuel system can cause difficult starting, erratic running and loss of
power.

Air can anter the fuel system as a result of running out of fuel, lzaks in the system,
changing filter elements or disturbance of fuel connections to the pump,

Although the fuel system is sell biaeding during normal running, it should be bled
manualiy as described below, when a large quantity of air has entered the system —
due to filter element change etc. Before bleeding, clean the area around the vent
points.

{a) Unscrew ths vent plug on top of the final fusl filter (see Fig. 22) by two of three
turns. :

(b) Relsase the clip securing priming plunger on fusl lift pump and operate the
plunger (sea Fig. Z3) until fuel, frea from air bubbles, flows from the filter vent-
ing point, Tighten the Ffilter.vent plug.
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Fig. 23

Operating Priming Lever of
Fuet Lift Pump

{ Digtributor Pump) '

Fuel injection Pump Vent Plugs
{Digtributor Pump)

(¢} Unscrew the vent screw (see item 1, Fig. 24} on the rear of the fugl pump by
two or three turns. Operate the priming plunger until air free fuel flows from the
venting point and tighten the vent screw. Lock priming lever into it pumg with
the clip.

Remove the vent plug and washer from the top right hand side of the fuel
injection pump [see item 2 — Fig, 24). Crank engine over on statter motor with
stop control In run position unti! air frea fuel flows from this venting point,
Refit vent plug and washer.

Slackan the unions at the atomiser end of two of the high pressure pipes. Set
the speed cantra! to the fully open position, ensure thet the stop control is in the
“run’ position and crank the engine until air free fuel issues from both pipes.
Tighten the two high pressura fuel pipe connections and the engine is ready
for staning.

i, after bigeding the fuel system, the enging starts, runs satisfactorily for a few
morments and then loses power, misfires or stops and whan checked, the systam isg
found to be full of air, then a leak on tha suction side is indicated.




frost precautions _
—-———_—"—-———-l—-——-——_——_.._—_—

Precautions against damage by frost should be taken if the engine is to be left
axposed to frost either by adequately draining the water system ‘or using an anti-
freeze of reputable make incorpotating a suitable corrasion inhibitor.

If you decide to add anti-fresze to the cooling system, it is advisable that the
manufacturers of the mixture be asked if their products are suitable for uss in Perking
engines &nd also that their products will have no harmful effacts on. the coofing
systemn generally. it is our experience. that the best resylts are obtained from anti-
freoze which conforms to British Standard 3151 or has been approved by testing in
accordance with 85 5117 Clausa 5 to give at least as good a result as 85 3151,

The coolant solution containing 25 per cent antifreeze manufsctured to BS3151 in
water in a properly maintained engine should maimain its antifreeze and anti-
conmgsive properties throughout the winter season in the UK. and in gensral, a sate
life of 12 months may be reasonably expected.

After an anti-freeze has been used, the cooling system should be thoroughly
fiushed in accordance with the manufacturers instructions before vefilling with nor-
mal coolant,

When draining the ¢ooling system, it is not enough merely to open the radiator
drain tap. The Wwo on the gylinder block and oil cocler plug must also be opened.
The taps are un gach side of the cylinder block pear the flywhes housing. Later
engines may have drain plugs. Where a pressurised radiator filler cap is used, this
should be removed before draining the coofing system.

When draining coclant, ensure engine is level.

Sometimes it is possible for a small quantity of water to remain lodged in the
bottom of the water pump after draining. If this freezes it could prevent the impelier
from turning when the engine is next used with conssquent overheating. If the water
pump pulley cannat be turned by hand, the cooling system should be filled with
warm water before starting.

If the foregoing action is taken, no harmful effects should be experienced, but
Perkins Engines Ltd. cannot be held responsible for any frost damage ‘or corrosion
which may be incurred.




preservation of a laid up engine

e e e e e e et e e e

It is recommended that the following procedure be adetad and applied im-
mediately the unit is withdrawn from service: —

1. Thorougbly clean all external parts of the eng.ine.

. Where a preservative fuel is to be used, drain fuel system and refill with pre-
servative fluid.

. Run the engine until well warmed through. Stop the engine and drain the
lubricating oil sump.

Renew elements or canisters in full flow lubricating oil filter,

Fill sump to correct level with clean new lubricating cil or with a suitable
preservation fluid.

. Run engine for a short period to circulate the lubrigant or fluid,
. Drain water from radiator cylinder block and il cocler,
. Clean out engine breather pipe.

. Aemove atomisérs and spray into the cylinder bores, % pint (0,14 litre | of
Iubricating oil divided between the eight eylinders.

Siowly turn engine one revolution and raptace atomisers.

. Remove the air cleanerisi and any intake pipes which may be fitted between the
air cleaner and the induction manifolds. Carefully seal air intake orifices with
water-proofed adhesive tape of soms pther suitable medium.

- Remove exhaust pipes and s¢al openings in manifolds as in 11",

- Disconnact the battary and store in a fully charged condition. Befors storing, the
battery terminals should be treated to prevent corrosion.

. Where a preservative is not used in the fuel system, it may be left charged
with ngrmal fuel oil. In this case before re-commencing cperations, the fuel tank
should be drained and the interior of the tank thoroughly cleansd. The fual ol
drained off should he discarded as unfit for further use. The element in the final
fuel fiter and the intermediate filter, where fitted must alsa be renewed before
commencing service.

Note: Whera a presarvative is used in the lubricating oil sump, this should be
drained off and replaced by normal lubricant prior to re- stamng the engine at the
end of the storage panod




FAULTY ATOMISER {INJECTOR)

A faulty atomiser may show itself as in intermittent or consistent misfire and can
be detected by running the engine at a fast idling speed and slackening off each
atomiser pipe union in turn taking particuiar notice of the note of the engire, The
fanlty atomiser will have little or no effect upon the engine note as the union is
slackened off. Replace with 8 known good atomiser, not forgening o replace the
washer upon which the stomiser seats in the cylinder head,

REPLACING AN ATOMISER (INJECTOR)

Never bend the high pressura pipe between the atomiser and the fuel injectian
pump. Remove the pipe completaly.

Fit the replacemant atomisars with new seating washer and serviceablo dust seal,
a8 5Quare B3 pussibla into the head by puling down with the securing nuts a Jittle at
& time, each side in turn,

The atomiser securing nuts should be tightened to a torque of 12 Ibf ft (1,6 kot m)
or 16 Nm.

The high pressure pipe nuts should be tightened to a tarque of 15 Ibf ft (2.1 kaf m}
ar 20 Nm,

Having fitted atomiser and pipe, run the engine and ltisten for any “blowing”* from
the atomiser seat which will indicate that it is not square with the cylinder head.
Carefully ease off the atomisar securing nuts in turn and retightan until the "blowing™
stops, Check for fuel leaks at the pipe unions.

WARNING — Do not start engine with loose atomiser nuts, the atomiser may fly cut,




LUBRICATING OILS
Lubricating oils shoyld meset the reguirements of the Qrdnance Specifications MIL-L-46152 or
MIL-L-2104C. Lubricating oils for engines installed in heavy duty earthmoving equipment should
maet tha U.5. Ordnance Specification ML-L-2104C.
Sunl'ta of these oils are listed below. Any other oils which maeat these specifications are also
sultabla, '

MIL-L48152 OILS

Campany . SAE Designation
0°F (-1B"C) 30°F (-19C)
to .to [ Over
30°F {-1°C) BO*F-272C) BO®F 127°C}
vanetlus M 0w N
Vanelus M
Castrol/ Deusol CRB ‘ 10w
Castroi/ Dausol CRS 5W /20
Castrol/ Deusol CRB
Castrol/ Deusal CRB
Devsol AX Supar
A, Duckham &
Co. Ltd. Fleeto! HDX
Q Motor Ol
Flaatol Multi v
Fleato) Multilite
Farmadcol HDX
Mobil Qil Co. Ltd. | Delvac 1200 Series
Delvac Sperial
Shell Aotedia TX
Rotelta TX

MIL-L-2104C QILS

SAE Designation
0°F {-18°C) 30°F {-1°C)
to I tq | Over .
30°F {-1°C) BOF (279C),80°F {27°C)
B.P. Ltd. Vanellus €A
Castrol Ltd. Castrol/Deusol CRD
Deusol RX Super
Agricastiol HDD
Agricastiol MP
Agricastrol MP
A, Quckham &
Co. Ltd, Fieetol 3
Farmadenl 3
Ess0 Petroleurn
Ca. Ltd. Essolube 0-3 HP
Mobil Qll Co. Lid. | Delvac 1300 Serigs
Shall Rirnuta CT
Ratella TX
Ratella TX

Whare oils 0 the MIL-L46152 or MIL-L-2104C specification are not avaitable, than oils 1o the
pravious specification MIL-L.21048 may continue to be used providing they give satisfactery
servics.

Lubvicating oils for use in Perkins diesel engines should have a minimum viscosity index of BD.

The abova specifications ara subject to slteration without notice.
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V8.510 parts section

This Di)eraturs Parts Book is provided to
act as a guide to assist you when ordering -
parts.

Whilst every effort is made to illustrate
latest parts, owing to the company’s policy
of continuous improvament some slight
variations may occur,

SOURCE OF SUPPLY

Parts are available from Perkins Overseas
Companies, Associate Companies, Manu-
facturing Licensees, ODistributors and the

- applicable Franchise holders of Perkins
Powered Machine Manufacturers. We are
unabie 1o deal direct with the operator and
therefore parts should be obtained by placing
a firm order with one of the aforementioned
sources of supply, ’

NOTE

When parts are reguired for your Perkins
engine alweys quote the engine number, the
machine name, description and serial aumber
sa that your requirements can ba identifiad.




PLATE A
V8.510 CYLINDER BLOCK SECTION

&%




FLATE B
V8.510 CYLINDER HEAD SECTION

47




PLATEC -

V8.510 CRANKSHAFT SECTION
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PLATE D
V8.510 CYLINDER HEAD COVER SECTION
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PLATEE
V8.510 AIR INDUCTION SECTION
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PLATE Gt

VB.510 LUBRICATING OIL SYSTEM SECTION
52
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PLATE G3
VB.510 LUBRICATING OIL FILTER SECTION
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PLATEH

V8.510 WATER PUMP SECTION-
6
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PLATE J1
v8.510 FUEL OIL FILTER SECTION
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PLATE J2

V8.510 FUEL INJECTION EQUIPMENT SECTION
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PLATEK1 .
vB.510 COMPRESSOR/AUXILIARY DRIVE INSTALLATION SECTION
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PLATE K2

v8.510 COMPRESSOR/AUXILIARY DRIVE SECTION
. .




" EXAMPLES OF SERVICE
FACILITIES

Service Instruction

Perkins Engines, Inc.
24175 Research Drive

P.O. Box 283 » Farmington, Michigan 48024 + U.S A
Tel. (313) 477-3000 » Telex: 023-5300

SERVICE LITERATURE

The following additional service literature may be purchased
through your local U.K. Industrial or overseas distributor.

Workshop Manuals
Workshop batn
QOperators Handbooks
Turbocharger Service |nstructions
Crankshaft Regrinding
Valve Seat Inserting and Cylindér Head Skimming
Fauht Finding Guide ]
Installation and Maintenance Guida for Static Standby Engings

Etcotera




