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L3 TYPE CIL ENGINES
VORKSHOP CVERIAUL INFORMATIOR, TOOLS & INSTRUCTIONAL DRAWINGS.
INDEX TO PARACRAPHS.
Description Paragraph Ro.| Page No.
Ball Bearings 13 11
Camshaft, Velve: SEE Valve Cams, etc. - -
Chain: SEE Timing Chain - -
Connecting Rod 4 6,7,7.1,8
Crankshaft .1 4
" Damper 3 5,6
Cylinder and Liners 11 9
" Heads 12 9,10,11
BElectric Starter 23 15
" " Gear Ring {on Flywheel) 24 15
Fuel Injection Pump 18 13,14
"  Pump Slider Bar Buffer 19 14
" " Driving & Driven Gears & 8
" " Splined Driving Shaft 6 8
" H " Gear CEHtre 6 8
" " Cambox 14 11,12
" Stirainers: SEE Strainers - -
Governor 16 12,13
" Spring Drive 17 13
Liners {Cylinder): SEE Cylinder & Liners - -
Lubricating 0il Pressure 21 15
" " Pump & Driving Gears 15 2
" " Strainers SEE Strainers - -
Main Bearings 2 4,5
Piatons 9 9
" Pins 10 9
Sprayers } 20 14
Straineras (Fuel & Lubricating 0il) 22 15
Tappeta: SEE Valve Cams, etc, - -
Thermostat Unit 26 15,16
Timing Chain 8 9
" "  Sprockets 7 8
Valve Cams, Camghaft & Tappets 5 8
" Insertat SEE Cylinder Heads - -
Water Pipes & Hoses 25 15
T Pump 27 16
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L3 TYPE QIL ENGINES.
WORKSHOP OVERHAUL IMFORMATION, TOOLS AND INSTRUCTICHAL DRAWINGS
INDEX 70 DRAWINGS
Description Drawing No. | Page No.
CONNECTING RCD Big End Nuts, correct tightening of - 41
CRANKSHAFT BEARING clearances 12376 20
" DAMPER Withdrawal Tool 543208 22
" "  BUSH Extractor SAZZE0 23
" SPROCKET Locking Nut Spanner JOZ36 24
CYLINDER LINERS — instructions fer the renewal of 2998F 28
"  HEAD & LINER Lapping Disc J5945 29
FUEL INJZCTION PULP Calibrating machine 1610 18
* PUMP ELZENT Testing Fixture 11667 36
" 1] " " Tool SA2134 3b
n " Tappet Gauge SA3105 34
FUEL SYSTEM WITH MECHANICAL FUEL LIFT FUMP — g 6853H 43
diagrammatic arrangement of
GOVERNCR BODY Withdrawal Tocl SAZ728 368.2
MAIN BEARING Cap Nuts, correct tightening of - 40
NUTS, correct tightening torgue 27EF 21
PISTON — ; ooy
m——————
" = Location of Rings = 26.2
" = Instructions for Assembling - 26.1
POWER DERATING due to adverse temperature and ) SA3D14 38,38.1
altitude conditions)
POWER REDUCTION by lengthening of Fuel Limiting ) 3276F 37
Trigrer )
SPRAYER SEAT Correcting Cutter and Lap J6648 33
" TESTING Apparatus 1673 19
THERMOSTAT UNIT — Extractor for SAZ2965 26
TIMING CHAIN — Permissible stretch SA1885 25
TIMING CHAIN SIDE PLATE — Removal of SASG66 24.0
" * — Side Plate Press & Riveting Tool - 24.1,24.2
VALVE SEAT INSERT — Tool for producing recesses J563F 30
" " " = Withdrawal Tocl K4240 32
H " " = Renewable Assenmbly 1643F 31
" " " Pilot A7C0F 42
WATER PULP Carbon Cland Fitting & Extracting Tool 542211 39
In addition to the above the usual valve and valve seat refacing
equipment is desirable. Examples of such are as follows:—
Hall valve seat grinder, type E.5.
Hall valve seat grinding wheel, CO5645
Diamond dresser for above.
BHall expanding pilot, type S.P.H.Y
Yan Norman or Black & Decker type cf wvalve grinding machine.
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WORKSHOP OVERHAUL INFORMATION, TOQOLS AND INSTRUCTIONAL IRAWINGS,
(To be read in conjunction with Inatruction Book N? 43-1)

1, CRANKSHAFT; ¥hen new, the journal and crankpin slzes are 4%" and 35"
dismeter respectively and the running clearance in the maln bearings is
nominally 003, fThis clearance dus to normal wear should not be
allowed to exceed +00™in anv main bearlng. Under average conditions
this clearance may be attained after about 20,000 hours of running time
when the shaft should be removed and reground to a sulitable undersize
in order to restore roundness and alignment of the main journals; the
erankpine will, of course, require to be treated in a gimilar manner.

When a shaft is reground, sharp cormers will de reproduced
where the transverse oil holes emerge on the crankping and journals. -
These sharp corners must be removed after grinding and also the original -
flatted portion sround the circumferance of the holes al each end rmust
be restored. The flatted portion takes the form of a 53" wide band
around the circumferance of the holes on pins and journale and can be
formed by use of a small oll stone.

The radii at the junction of the journals and pins and webe is
125" and the radius of the bearings is *130'; it ie most important
that these eizes are maintained. It 1s also of great importance that
21l radii on the shaft ars accurately formed, have a high finish and
blend perfectly with the pins and journals.

2. MAIN BEARINGS: A reground crankshaft should be rebedded into new bearings
which have been line bored in the crankcase. JHE END AND DIAMETRAL o
CLEARANCES MUST CONFORM TC THE DIMENSIONS SHOWN ON THE ACCOMPANYIHG :

DRAWING No.12376, Page 20. Available maln bearings from stock are in
three sizes as below:—

H1, for journals of standard size.
H2. for journals from *005" to +Q30" undersize.
H3., for jourmals from 035" to « 060" undersize.

RE-METALL ar B S 18 ¥OoT RECOMMENDED

Where line boring facilities are not available bearings can be
gupplied Dored to suit the reground shaft; such bearings will require
the judicious use of & hand scraper to remove "high spote® . VWhether
Yearings are hand scraped or line bored it is most important to ensure
that the radii on Journals and pins are safely clear of radii on bearing
shalls to perult of end clearance checi on Dwg. No.12376, Page 20.

T4ighten main bearing cap mute evenly to & torque of 2,100 1bv./in. .
and, after slackening one mut, the cap should spring open +004% to 006" -

»
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which provides the correct "nip' for the bearing shells. Having
checked the "nip' in thig manner both muts must be slackened right
off prior to the final tightening which should be carried out as
indicated on Page 40.

3. CRANKSHAVT DAMPER (5, 6 & 8 1 These are of the spring loaded
friction type and are located in the timing case mounted on a taper
portion of the crankshaft.

The dmper can only de removed from the shaft after the
tining case has basn removed or the shaft removed from the engine.

To pull the damper off the crankshaft uss the epecial tackle
to Dwg.No.8A3208, Page 22, and proceed as follows:-

1). Undo ecrankshaft chain sprocket nut locking screw and
unscrew the sprocket mut using speclal spanner,
Dwg.No. J9236, Page 24.

2). Remove three alternate castle nuts from dsmper body and
replace by three special deep nuts.

3). Into each of the deep muts screw one of the rods.

4). Over the three rods slide the circular plate into
contact with the end of the crankshaft, Fit the three
mits to end of rods and tighten evenly until a good
load ie applied. A sharp blowv on forward face of the
circuiar plate will then release the damper.

EBarly SL3 Engines: These are fitted with a second damper on ths external
forward end of the crankghaft. They are fixed to the shaft, which is
parallel at this point, by means of a parallel bdore taper exterior
tush which is forced into the damper body by means of a clamp ring and
six getscrews.

Usually the damper is fitted so that the larger end of the
taper bush 1s towards the timing case. To remove these dampers a
piece of steel pipe 1s required of about 3} outside diameter, I bore
and about 10" long. Eaving removed all setscrews in the clamp ring
the pipe should be passed over the shaft and into contact with the
mall end of the bush. A sharp blow on the outer end of the pipe will
then releage the damper from the taper bush.

In certain applications, usually where pulleys for _
auxiliary drives are mounted on the damper, the dampers have to be
fitted so that the largsr end of the taper bush i1g on the forward side
of the damper. In such cases removal of the damper requires the use
of epecial drawing tackle to Dwg.No.SA2285, Page 23, of ihs sane type
as that used for the removal of the inside damper except that the
scrowsd rods are amaller in dismeter so that they wlll ecrew into the
tapped holes provided for this purpose in the larger end of the taper
bush,

The friction membere in the dazper are formed by two red
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fibre rings of v&" thickness when new, The rate of wear is extremely
low and rings when after very long service are worn to " may safely
be used again.

The correct "break away" alip torque for the L3 dampers prior
to 1947 was approximately 90 1b./ft. and was produced by a load of & 1b.
from each spring at its working length of 14". Subsequent to this date
the 8.3 engine has been fitted with ome damper only, which has an
increaged apring load of 90 lb.per apring. This modification of apring
load was also applied to the 5 and &3 at this date, thmis all engines
since %347 are fitted with dampers having a slip torque of approximately
135 1b./ft.

To check this torque a piece of 4" diameter round bar about 8"
long should be inserted into one of the holes in the periphery of cne
of the damper flywheels. Apply a apring balance at a definite knowm
distance from the crankshaft centre and pulling at right angles to the o~
4" dimmeter bar note the load required to cause the damper to aslip whem
the shaft, or damper body, is rigidly prevented from rotating. If the
spring bslance is applied to the bar exactly at a distance of 1 foot
from the centre of the crankshaft, the damper should of course slip when
a load of 90 or 135 (approximately) 1b. load ia applied.

The new 90 1b. apring may ba fitted to any damper, but it is
eszential that only 90 1b, springs are fitted to 8L3 englnes having the
single damper.

NOTE;s Excesgive tightening of the crankshaft chain sprocket nut is
unnecessary and is to be svolded, '

On 5, 6 and &L3 engines (fitted with crankshaft dampers) )
tighten the mut until it just makes solld contact with the sprocket by
lightly tapping the apanner. From this position the nut should be
tightened a further amount corresponding to 9 testh on the sprocket,
and locked. On 3 and 4L3 emgines the sprocket is held up against a
square shoulder on the crankshaft, there being no damper, and here the
mit just requires to be firmly lmocked up solid and lecked.

4. CONNECTING RODZs Hugines up to NO 124241 are equipped with connecting rod
bearing shells with allowance in the white metal for finish boring when

fitted to the connecting rod. Procedure for remewlng is as follows:—

The rods should ba thoroughly cleaned and tested for cracks
by any of the well known methods. Big end bolts must be examined for
stretch and renewed if necessary., Split pins for the big end bholts
should be used only oncej; they should be the correct size for the holes
and sprung to give tight fitting,.

Big end bearings are supplied with three thicknesses of steel
shell, go that they can be bored to sult standard and various under-
slzes, without an exceasive thickness of white metal; these are as Y
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belows—

F1. for crankpins standard to ‘005" undersizs.
F2., for crankpins -010" to -050" undersize.
F3. for crankpins ‘055" to ‘095" underaize.

G EXISTING B G IS NOT REC DED,

The bearing shells muat be a perfect fit in the eye of the
rod with the btutt faces metal to metal, To ensure that the shellas
are tightly held, the shimas between the cap half and the rod muast be
adjustad by careful filing or other method so that when all the nuts
are tightened evenly to & maximum torque of 980 1b./in. and then the
palir of mutas at one side of the rod unscrewed there appears a feeler
clearance of 004" to ‘006" between the shim and the rod at the
slackened side, Prior to final boring or final assambly all mts
must of course be completely slackened and evenly and gradually
retightened to 980 1b./in. torque in the order as stated on Page 4l.

The big end bearings should be bored or hand acraped to
give ‘002" to -00275" clearance on the crankpins. When this
clearance has to be produced by hand the scraping should be confined
as far as possible to the cap half bearing since this is relatively
lightly loaded under working conditions and does not therefore
require to have guch accurate bedding as does the top or rod half
bearing. By this procedure the surface of the top half bearing will
remain as originally bored and so have a more accurate shape and
therefore more complete contact with the crankpin than could be
produced by hand scraping. As in the case of the main bearing it
is essential to check that the big end bearing is fres from tight
places adjacent to the radii, if theee do exist they must of course
be relieved by light hand scraping.

Having obtalned the correct clearance in this way the
finished big end bearing should be slightly relieved at the sldes by
hand seraping right through the bore of each half of the bearing '
adjacent to the split; this relief should extend into each half
bearing for & chordal distance of 4" from the butt face or split,
thus in the final assembly thers will be two fully relieved portions
extending from one end of the bearing to the other and having a
total width of approximately 4".

The correct diamatral and end clearances are given on
drawing No.12376, Page 20.

Bafore final agsembly, chamfers y4" wide at an angle of 45°

ara to be filed at the inner edges of the cap halves for the full width
of the bearings.

On_engines commencing NS 124241 connecting rods are equipped
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with pre—finished big end bearing shells and are not, therefore, to be
bored whan fitted to the roda. Theas bearings are available in various
undersizes to suit reconditioned orank pins as followss-—

005", -0z20", -015", ‘020", 030", and every -010" to -100", f.e, these
bearing shells will give the correct clearance when fitted to crank
pins which have been reduced by preclsely this amount from the original
nominal aise of 3-625" + ooog: When assembling, the following

- -0005" .

instructions must be observed;—

(a) Connecting rods and caps are stamped with a mumber to accord with
the number of the respective cylinders. In assembly it is e
important that these numbers lie to the flywheel end of the
sngine, Rods and cape should not be interchanged; keep each vap
to 1ts respective rod.

(b) The correct torque and ordar of tighteming for the four boltas of
the connecting rod is given on page 41,

(e¢) Connscting rods, bolts, and nuts are stamped with the appropriate
rmumbers 1 — 1 to 24 — 24 for eight oylinder engines and should be
agsembled mumber to rumber.

(d) Before assembling a pair of big end bearings in the connecting
rod see that all parts are thoroughly clean and that the surfaces
ares free from abrasions, scratches or iIndentations, etc. It is
not necessary %o use a hand scraper o bed the bearings to the
crank pins, The two halves cannot be interchanged as a locating
tongue on each half-bearing ensures correct assembly. The bearing
shells should be fimuly "gripped” in the assembled rod, this can
be ascertained by tightening sach big end mut to the correct
torque, afterwards releasing the mut or nuts, on one side only
vhen there should be 006" to -0075" gap clearance betwveen the
abutment of connecting rod and cap. It will be noted that there
are no shims fitted between the connecting rod and its cap, Nuts
miat be fully tightened to the correct torque and new split pins
of the correct size fitted. The pins should be sprung open
before fitting in order to prevent movement, and consequent wear,
in service.

The nominal clearance in a correctly assembled big end
bearing is approximately -002" and the side location of the big end of
the rod is obtained directly by the side facings of the rod itself. it
the Works, a number of lines are scribed on the edge of the steel shells
and these correspond with the rod mumber and cylinder mumber, i.s.

1 to 8. As indicated under (a) above, these mumbers also lie to the
flywheel end of the engine. When the connecting rod is assembled on
the crank pin it should have a minirum endwise clsarance of -003".




BOOK No. §7 an.

Small end bushes which have '003" or more clearance with a
nev pin should be preased out and new ones fitted. The running
clearance between a new bush and new pin is -00125" to -0OL75".
Should gcraping be necespary this should be confined to the upper
half of the bore so that the more accurate machined surface remains
untouched on the heavily loaded bottom portion. DBefore finally
assembling the rod the #" oil duct through the centre should be
thoroughly flushed out with paraffin or fuel oil.

lijo]
T
[83]

After assembling a rod on 1ts orankpin, the platon pin in
the amall end bush should be parallel to the orankcass top to within
.001" in the length of the pin.

5. YALVE CAMZ, CAMSHAFT & TAPPETSs; After prolomged service the tappets and
possibly the cams may become slightly scored. This scoring can be
removed by the use of an oil atone taking great care to reproduce
the original radii. Should, however, the hardened case be worn S
through it will be necessary to fit new parte. !

The valve camshaf't and bushes should not require renewal
(unless they have been gubject to accidental damage) until a unit
receives its second major overhanl, When new the clearance betwesn
shaft and bush bearing is -001". Bushes are a light drive fit in
the crankcase and are located by means of cheess head screws.

6. FUR, PUMP DRIVING % DRIVEN GEAR, FUEL PUMP DRIVING SHAFT, SPLINE &
SFLINED GRAR CENTREs After considerable use these parts become

worn and should be replaced if they have produced excesaive noise

("gear rattle") or very unsteady control, by the governor, of the

fuel pump slider bar when running. Very considerable wear of thaese

parts will not produce actual failure, only above described faults. -
Wear can be considered excessive when a +010" feeler can be inserted (
betwesn the teeth when the two gears are meshed in the aversge

running positien.

Similarly the aplined pump driving shaft and gear hub
should be replaced when slack, in the running position, has become
more than -005".

7. W These will only require remewal if the teeth
have becoma "hooked™ to such an extent that they are lisble to

interfera with the smooth driving of the chain, If any new sprockets
are fitted care must be taken to ensure that they are in perfect
alignment one with the other, This may necessitate the fitting of
shims or removal of metal at the rear side of the crankahaft sprocket.

If a new chain will not wrap amoothly around a worn
sprocket, 1,8, if alight impact can be felt at the engagement of
sach tooth, a replacement is indicated.
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8. TIMING CHAIN: This should not be replaced for further service if its length
is 250" greater than that of a new chain of 96 links, see drawing
No.SA1885, Page 25. It is good practice to renew the complete connect™
ing link of these chains at half the period between major overhauls;
say after 8,000 hours, unless the detachable link is of the current
rivetted type. 1In this case replacement is not required until major
overhaul, when a new chain will be fitted.

9. PISTONS: The main factor, apart from damage, which decides whether or not &
piston is fit for further service is the amount of wear in the ring
grooves. If the maximum wear is such that when a new standard ring is
fitted to any greoove 1t is possible to insert a *012" feeler between
the ring and the groove, the piston should be replaced g

ize width rings.
grooves without machj
lower face. (The low

ng the grooves
face of a worn

ove is never flat).

10. PISTON PINS: These should be renewed when the maximum wear exceeds -001ld",
i.e. when smallest diameter measures less than 2" — -0015".

11. CYLINDER & LINERS: Cylinder liners must be renewed wren maximum wear
exceeds ‘016", The wet liner can be removed from the cylinder block
and & new liner fitted as described in Instruction Book No.43-1 para~™
graph 95°1 and 95°2. Drawing No.2998F, Page 28, gives particulars for
relinering the wet liner.

When a cylinder block is dismantled all silt and scale must
be cleaned from the water spaces which should then be coated with a
good gquality lead base paint to arrest corrosion.

Cylinder blocks should be refitted to the engine using the
standard paper packing of -004" thickness between the lower face of
the block and the crankcase. At top dead centre the pistion top to
undersize of cylinder head clearance is as follows:™

Nominal 083" Maximim - 096" Minimum Q72"

12. CYLINDER HEADS: The cylinder head makes a gas tight metal to metal joint
with cylinder liner; if either of these joint faces are damaged they
can be restored by means of the lapping tool, Dwg.No.J594D, Page 29.
Valves should be renewed if the seat is worn so that the valve head
does not stand out from the cylinder head meore than -060". If a new
valve does not give the required standout it will be necessary to

-
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bore out the valve seat and fit valve seat inserts, When new, valve
seat width (in the head) is + 135" and valve head standout approximately
« 120", Drawings at end of *his book showi—

seat insert recesses and Dwe, No, B3063F, Page 30,

() Tool used for machining valve}
dimensions of recesses,

(b) Valve seat inserts in position "% 1p43F, " 31,
in the head,

{c) Tool used for removal ol inserts "o ogE240Q, " 32.

(d) Pilot for fitting valve seat inserts " " 3700F, " 42,

Valves should alsc be renewed if the maximum wear on the stem
exceeds « 010", Inlet valve zuides should be renewed when they have
more than 006" clearance on a new inlet valve, exhaust valve guides
should be renewed if they have more than « 003" clearance on a new
exhaust valve,

Valve guides are a light drive fit in the head and when a new
guide is fitted the bore should be reamed so there is « 004" clearance
on a new exhaust valve stem and 003" on a new inlet valve stem,

The outer valve springs fitted to recent engines nave 7% coils
and the inner valve springs 9% coils. These should be replaced if
their free length is less than 3" in the case of the outer spring and
3" in the case of the inner spring,

Earlier engines have outer springs of 104 coils and inner
springs of 12 coils, Where convenient it is advisable to replace such
springs by those of current type; 1if this cannot be dome the old
springs may contimie to be used if their free lengths are not less than
SE%" outer amd ﬁ}" inner,

The toe of all valve levers should be oil stoned to their
ariginal radius to remove the recess which may have formed due to wear
caused by contact with the valve end, If in restoring this shape the
hardened cese is found to be worn through it will be necessary to
renew the lever,

When a newly asscembled head 1s refitted teo an engine it is
important to check that the oil feed to the valves is correct by
observing that oil emerges from the small hole on the top of each
valve lever when the engine is running, Fallure of oil to appear at
this point can only be due to incorrect fitting of the valve lever
sraft wherety the oil gzrooves in the shaft do not line up with the
holzs in the bore of the levers or by relatively large particles of
foreign matter which have been loosened but not removed during dis-—
mantling, causing a stoppase of the feed holes,
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¥Yhen aspemdling velve collars they must not be screwed
further down the valve stem than will Just permit the fitting of the
split pin.

See Instruction Book No.43°l, parsgraphs 75, 76, 84, 85
and 87 to 9Q.

Before refitting cylinder heads to cylinders 1t is {mperatiwe
that the metal to metal joint faces on liners and heads are absclutely
clsan and free from all burrs. Sprayer holes and seats must also be
clean. If the sprayer seat has been damaged it can be restored by use
of the cutter followel by the lap shown on Dwg.No.J6648, Page 33.

e

13. BALL BEARINGS: All ball bearings should be inspected for wear and renewed
where necessary paying particular attention to the bearings at the
forward and aft end of the fuel pump cam box. Roughness or end slack
created in the fuel camshaft by wear in these tearinge can cause
unsteady control, by the governor, of the fuel pump slider dbar, Just
ae mentioned under headings of Driving Gears. It 1s desirable that the
ball bearings carrying the fuel pump camshaft, control this shaft sc
that it has no end play, which condition should be produced by the
fitting of a thin shim wagher between the irner memder of the bearings
ard the ghouldere of the shaft. Cars muet, of course, be taken to
ensure that having takern up excessive end clearance thereo etill
Tenairs a running clearance; i.e., the shaft muat revolve perfectly
freely and yet have no elack which can be detected by feel,

14, FUEL PUMP CAM BOX: Ths fusl pump tappets are of course liable to wear and
these should be renewed when they have developed more than 0108 clear—
ance in thelr working bore in the box.

If the tappet rollers have more than about -005" glack on
their pine the rollers and pine abould bte replaced, for which purpose
proceed as follows:—

The pin hole in the tappet is slightly smaller at
one side than at the other, thus the plain unstepped
pin is a shrink fit in one side only of the tappet.

TO EXMOVE PINS; heat the tappst by holding in bolling
water for a moment when the pin may be tapped out
using a light harmer and drass drift.

TO FIT HXW PINS: By using the new pin as a "go" and
"not go' gauge determine which is the larger of the
two holes in the tappet, thie should be marked by
pencil. Heat tappet in boiling water, enter pin
through the larger of the two holes and through the
roller, re—heat tappet assembly and tap pin into tappet

until the pin projects an equal amount on either side.
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Whilst tappet is still hot turn pin until flats on ends
of pin are square with dottom face of tappet.

BOTH: Grooved pins must be fitted with groove towards top
of tappet. Later pins are ungrooved and such pins when worn
may have a second 1life by rotating through 180°. Ths unworn
side of the pin will then carry the load.

Tor correct setting of fuel pump tappet adjusting screw see
Inatruction Book ¥o. 43.1, paregraph 111, and Dwg.FNo.SA3105, Page 34.

tappet springs should be renswed if their free length is
lesg than 1<»".

15, OIL PUMP AND IRIVING GEARS: The oil pump driving gears should be examined
and replaced 4f the teeth are excessively worn, that is to say if thre
teeth have more than about +0l2 worn from them at the pitch lire,
The oil pump gears proper should be replaced if there is more than
sbout *0l5" backlash between them. The end elack between these gears
and the cover plate should not be more than about *002". When due to
wear this slack is greater 1t can be reduced by removing the metal
from the end of the pump body. Thie hag, of course, to be done care—
fully as the cover muet make an oll—tight jolnt and must om no account
bind the gears endwaye. The gears and/or the pump body should de
renswed if a -004" feeler can be ingerted between the top of the gear
testh and the bdore of the pump body.

16. GOVERNCE2 Por the governor to operate mmoothly it is necessary that
the various pins, bushes and rollers have no more than about 004"
dismetral slack, where exceeded it will be necessary to fit new
rollers and pins in the toes of the welghts and rew pins and bushes in
the weighte and body. As it 1s quite essential that the weights do
equal work it will be understood that if ons pin requires renewal all
the bearings will require restoration to their new state. (See also

paragraph 13),

The spring thrust ball race and the two small ball races
which work in parallel to operate the vertical governor lever are
easlly replaced if necessary.

Service reconditioned body and weights assemblies can be
obtained from the Works in exchange for the worn parts.

From maximum "in" position to maximum "out"™ position the
weights should impart a movement of 4" to the governor sleeve.

The governor spring should have a free length of
approximately 29", If this spring has shortened the maximum engine
T.Del. will be reduceds this can be rectified by the fitting of a

-
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thin washer at one end of the spring or as in paragraph 3 below.
The washer should be of such thiciness that it has the effect of
restoring the spring tc its criginal free lengin. On no account
whatsoever must the spring load be increased sufliciently to pemit
maximum engine r.p.m., when in neutral to rise above 1,235 or 935
for a marine engine.

If, through any cause, the originzl setting of the various
governor speed control levers and steops has been lost they can be
reset by the fellowing procedure:—

P 1). Undo the clamping screw in the injection conirol lever.

. 2). Set and lock the meximum speed stop Part No.1ll/72 so that
the straight edge on ine accelerator cam is leaning ts the
right at an angle of £7° from thae vertical. Set injection
pointer to "MAX' injection mark and retighten clamping
screw. Refumn accelerator to idling sesition,

3}. Start up the engine and whilst in ncutral move the
accelerator lever to the maximum speed postion, adjust
screw Part Yco. 11/59 until engine is running steadily at
1,235 r.p.m. {this must noi be exceeded) which will give
1,200 r.p.m. under full locad. For a marine esngine the
speeds are 935 and 900 respectively.

Firmly lock the nut on this adjusting screw,.

4). Return accelerator lever to idling speed and set the slow
running screw to give 350 r.p.m. (idling speed for a
marine engine is about 250 r.p.m.) and lock in this
position. These settings should not be made with a cold
engine — the sump oil should be &t least 130°F.

5). The engine can now be stopped. With the accelerator lever
in the maximum speed position the siop pegs, Part No.ll/27,
should be just -002" off the governor case. The main
function of these pegs is to prevent the overspecding of
the engine due to incompetent interference with the sctiings
of the varicus stops.

If the spring has not been restored to its original lengthj
i.e. if the washker above described is not thick encugh it will be
necessary to shorten these sicp regs a little to obtain the spead as
described in instructions. It is desirable that the two lead seals
are retade.

17. GOVERNOR SPRING DRIVE (8L3 Engines only): These springs will only require
replacement i1f actually brcken. HReduction of load duc to spring
"sinkage" is unimportant.

18. FUEL INJEZCTION PUMPS: The delivery valves should be renewed during major
overhauls, The fuel pump elements are the only other components which
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may require renewal at the first major overhaul. To test for wear in
these parts the pumps should be removed from the cambox and refitted
without the tappet springs below the 1" thick insertion plate,
Couple up the fuel supply and operate the hand priming levers until
fuel free from air emerges at the delivery unions on top of the pump.
These unions are next closed completely by means of a blank union and
mut; again operate the hand levers until solid feel is obtained.
Apply & weight of 61b.boz. on an arm projecting horizontally from the
pump priming lever. The centre of the weight should be at a distance
of 11¢" from the hand lever, Dwg.No.SAZ134, Page 35. Lift the weight
and allow it to fall. The time taken for the slow travel of the lever,
i.e. from the time at which the suction ports are closed until cut—off
occurs, should not be less than 10 seconds. If the time taken is less
* than this the element will have to be renewed. For this test the
slider bar must be in the full load peositien, i.e. on the trigger and
not in the "cold start" position. Where required an element testing
fixture can be supplied, see Illustration No.ll1667, Page 36.

When & new element is fitted it is essential that the pumps
as a whole are recalibrated to ensure egual delivery to all cylinders
and to ensure that the maximum quantity of fuel delivered by the
injection pumps is not excessive. Indeed, after any lengthy period
of service it is very beneficiml to check and correct the calibration
of these pumps, for this purpose reference must be made to the Fuel
Injection Pump Calibrating Machine Instruction Book No. 4D.1, see
Illustration No. 1610, Page 18.

All springs should be examined for fracture and replaced if
necessaryj plunger springs should be also renewed if their free length
is lesa than 2".

For power reduction by increasing length of trigger, see
Dwg.No.3276F, Page 37, and for appropriate de—rating to suit adverse
climatic conditions, see Dwg.No.SA3514, Page 38.

19. FUEL PUMP SLIDER BAR BUFFER: This is the small spring loaded plunger
screwed into the forward end of the fuel control box. The unit should
be gcrewed in or out of the control box to give about -006" clearance
between the end of the plunger and the end of the fuel pump slider bar
when the engine is warm and set at idling speed in neutral. This
clearance can be seen through the hole on the top face of the control
box if a light is held on the engine side of the box.

20. SPRAYERS: Reconditioning of sprayers is fully described in the Instruction
Book No.43-1, paragraphs 63 to 78 inclusive.
See Illustration No.l1673, Page 19,
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21. LUBKICATING QlL PRESSURE: Low oil pressure must not be rectified by

indiscriminate adjustiment of the relief valve as this can cut off
tne oil supply to fuel pump cam box, governor, chain case and oil
cocler.

Instruction Book No.43:1, paragraphs 45 to &7 and
particularly paragraph 92 covers possible causes of low oil pressure
and gives general instructions for the maintenance of the system.

22. STRAINERS: (Fuel and Lubricating 0il). See Instruction Book No. 43-1,

paracrarhs 48 to 50+1 for lubricating oil strainers, and paragraphs
58 to € for fuel o0il strainers which give pariiculars for testing
stoppage, cleaning and recovering.

-

23. BELECTHIC STARTER: The correct endwise position for the starter is such that

when in the disengaged position there is approximately %“ clearance
between the starter piniocn and the gear ring on the flywheel.

24. ELECTRIC STARTER RING CN FLYWHEEL: As these gear rings work in conjunction

25. WATER

with the axial drive type of starters they will have a very long
life. Should it be necessary to replace & Ting it should be severed
by drilling and tapred off the flywheel. To fit a new ri it shculd
te heated by blowlamp until its bore has increased about 73* diameter
(this does not require a great heat). The ring is then placed on the
flyvheel and allowed t0o cool. The resultant shrinkage holds the ring
in position without other means.

PIPES AND HOSES: These should all be examined and cleaned where

necessary in their bores. The hose connections will have to be
renewed where the bore has closed in — do not attempt to restore
their bore by cutting the rubher.

26. THERMOSTAT UNITS: These should be removed from their housings, see

-

Dwg.No. SA2965, Page 26, and their opening and full open temperatures
checked by immersion in water which is gradually heated. The units
fitted to engines operating under high duty condltions, such as rail—
car, should commence to open between 120°F. and 130°F; at 158°F. the
main valve should be fully open and by pass port completely closed.

The comparable temperatures for shunting locomotive and
intermittent duty are 150°F. — 156°F. opening and fully open 185°F.
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27. WATER PUMP: If the carbon ring has worn so that the blades of the impeller
are less than 3%" clear of the internal face of the pump bedy it
ghould be renewed, at the same time any score marks in the mating
face of the impeller spindle should be removed by skimming in a
lathe.

If, after pressing the impeller against the carbon and
rotating by hand, an unbreoken line of contact is not obtained the
spindle may, with advantage, be lightly lapped against the carbon
ring using a little fine pumice powder and water which of course
must be carefully removed priocr to final assembly. Care must also
be taken to ensure that the face of the carbon and impeller spindle -
are completely free of all grease or oil when finally assembled.

Carbon rings may be fitted and extracted by use of the
tool Dwg.No. SAZZ211, Page 39.

The self aligning ball bearing which supports the spindle
has a long life and is not likely to require renewal until the
second major overhaul.

IN GENERAL: These instructions are intended to be used in conjunction
with the engine Instruction Book No. 43-1 where all normal mainten—
ance requirements are fully stated and reference made to Marine

Engines.

For CORRECT TIGHTENING TORQUE OF VARIOUS NUTS see Dwg.No. 273F,Page 21.
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YIEW OF CALIBRATING MACHINE SHOWING HEASU!.ING GLASSES. SPEED INDICATOK AND
FUEL COLLECTING TROQUGH.

81* TYPE ENGINES

YURL INJECTION PUMP CALIBRATING MACHINE

Illustration No. 1610.

PURPOSE. TFor the calibration and setiing of maximum output
of fuel injection pumps.

METHOD . This is fully described in the Instruction Book
supplied with each machine,.
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FURPOSE.

METHAD.

"lr TYPE ENGINES

SPRAYRR TESTING APPARATUS

Illustration No, 1673

For the hand testing of sprayers when on the
bench,

This 1s fully descrided in the Engine Instruction
Book.

-

Page 19
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BY MEANE OF 4 SPRAING BaL AMCE USEDR TO APPLY A& NMOWN LOAD OM THE N.
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———— 15 ESSENTIAL SEE OWG Ne 69294 ; !
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VIEW ABOVE BHOWSE LINK INBERTED IN PLUNGER ,
AND (N THE POBITION IMMECHATELY ERIOR TO
BEINS PREASED OM TO THE BEARING PiNS.

5

o - T
VIEW ABOVE BHOWE THE LNK®E AND BEAR|NE PIHE W U

THE POBITION IMMED ATELY PRIOR TO THE RIVETING
OVER OF THE IMBIDE EDGE OF EACH PiM.
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LW HLW, & L3 ENGINES

TIMING CHAIN SIDE PLATE PRESS TOQL & STUD RIVETING TCOL.

PURPOSE

METHOD {as

Wher Joining the ends of a chain which has been fitted to
an enginre this tool should be used to press the side platas
firmly and squarely up to the shoulders on the two studs,
By changing press plunger for the riveting plunger the two
stud ends can be riveted to provide additional means of
retaining gide plate in position.

PRE3S TOOL )3

METHOD (s

Apply a little stiff grease to recess in end of plunger
(3) and place aide plate in this recess: the plate will be
retained by grease.

The spring load on the plunger will preas the alde plate on
to the ends of the two studs: by alight mowemert of the
toel it will be felt when the two holes in the side plate
have registered with the ends of the studs.

The plunger ia spring loaded so that when it is pressed
against the forward side of the chain_ the plunger will
receds into the boss of tool, allowing the end plate {2) to
take up a position behind chain as shown at "B".

Having attained this pomition, force the plate on to the
studs by means of the large fine thread screw {9) until the
plate is felt to be firmly in contact with the shoulders on
the studa. Release screw and remowe tool,

RIVETING TOGL):

NOTE:s —

Remove retaining screw (5) in boas of tool, remove preas
plunger {3) and replace by riveting plunger (ll), taldng
care to refit spring ('?) and two hardened steel disecs (8)

as shown at "A", Apply tool to the chain in the same way
as described for presaing side plate. Screw up fine thread
screw, until definite resistance ia felt, and rotate screw
e further ¥ to & of a turn. This forcea the two punches (14}
irto the ends of the two studs sufficiently to turn over the
metal at one point on the end of each stud. This provides a
means, in addition to that of interference fit, of retaining
the side plate.

Where a munber of engines are involwed the operator may wish
to have two teols, ons permanently fitted with the presas
plunger, and the other permanently fitted with the riveting
plunger,
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PURPOSE,
METHOD .

meba
I~

L TYPE ENGINKS
EXTRACTOR FOR THERMOSTAT UNIT

Tllustration No. SA.2965

For extraocting thermostat unit from eluminium housing.

Remove outlet hose connection from four-ard emd of
housing. Fit extiractor as shown. Screw loose studs
into tapped holes in brees thermostat unit,

Screw up outer muts until unit is withdrawn,
NOTE: The two nuts shown adjacent to the unit are

provided as a means t. retain the studs when tool
is not in upse,
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"L" TIPE FNGINES

INSTRUCTIONS FOR THE ASSEMBLING OF PISTONS IN ENGINE

L2, Lw, L3, L3B & 6LX ENGINES.

Different pistons are required for engines rotating in clockwise
or anti—clockwise direction (as viewed on flywheel end of engine).

The pistons are distinguished by an "Engine Rotation" arrow
stamped on piston top faces in addition to the words "Tappet Side".

The correct pistons are those on which the "Engine Rotation”
arrow points in the direction of rotation of the crankshaft when assembled
in the engine and viewed in plan as illustrated in sketch. "Tappet Side”,
of course, being also correctly positioned.

HLW, HLX, 6LXB & 8LXB ENGINES.

There is only one type of piston for each of these engines as they
rotate in one direction only, i.e. anti—clockwise when viewad on flywheel
end.

Thus, it is only necessary to ensure that pistons are assembled in
an engine in accordance with the words "Tappet Side" stamped on the top
face.
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LW, HIW, LX,HLX, 12,LK,L3 & L3B ENGINES.

GARSNER.

PISTON RINGS

"L"TYPE ENCZINES

rings include two pressure rings only,
is chromium plated on its periphery and side faces.

No., 2 groove is plated on its periphery only and can be identified by a

phosphated etched section on each side of the azap.

not be interchanged.

LXB & HLXB ENGINES

and are plated on the periphery and side faces,

These rings chould

The ring fitted to No,l1 & 2 grooves are the same

See table for location of rings and respective part numbers:—

SPARE PART NUMBER

Please note, sets of spare piston
The ring [itted to the No, 1 groove
The ring fitted to

LOCATION Lw,LW20 |LX & HLX L2 LK L3 & 13B {LXB & HLXB
& HLW
Groove N9 3 Groove 3 Groove| 3 Groove |3 Groove | 3 Groove 3 Groove
Piston Piston Piston Piston Piston Piston
NG 1 MA 618 |wx/3/3012| Ma 618 |LK/3/223 | L3/8/148 |Lx/3/3012
NS 2 MA 168 |1x/3/3013| Ma 168 |LKk/3/136 | L3/8/78 |Lx/3/3012
NS 3 Ma 807 |Lx/3/3064} Ma 807 |LK/3/229 | L3/8/160 |LX/3/3064
(Scraper)

—
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LX, HLX, LXB, HLXB, LW, FLW, LW20, HL#20, L3 & L3B ENGINES.

VALVE SEAT INSERT WITHDRAWAL TOOL

Illustration ¥o. K4240

PURPOSE. For withdrawing worn valve seat inserts from the cylinder
head.

METHOD . To remove valve seat inserts from a cylinder head apply a welding
electrode as shown above. Deposit a small thickness of weld as
shown in seclion at "A" for about a quarter of the circumference
of the insert bore. The insert will then collapse and c&n be
lifted out.

HOTE: The arc must not be allowed to strike the metal below the insert
and any metal particles which have adhered to the valve pert must
be carefully removed.

S“CAUTION' When undertaking this operation it is considered nacessary
to have some form of shield to protect the operator as on occasions the
valve seat insert can spring out of the cylinder head with considerable forca
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ENGINE PERFORMANCE AT HIGH ALTITUDE AND HIGH ATMOSPHERIC TEMPERATURE

As is well known, the denaity of air is lower at both high
altitude and high temperature and since a given amount of fuel requires”
a given amount of air for lts combustlon, it is necessary that the
injected fuel supply to an englne operatlng under conditions of lower
air density be restricted to a valus satisfactory for combustion and
cperation with a smokeless exhaust,

Engine Catalogue powers are known as the 100°/, reting, and
are those developed with a satisfactory fuel/air ratio under conditions
of normal temperature and pressure. These conditions, namely, a baro—
metric pressure of 30" HG,, and an atmospheric temperature of 55°F.
normmally obtain at the manufacturer’s works at Patricroft, Lancashire.

Conditions of reduced air deangity encountered both as =a
result of high sltitude and high atmospheric temperature, each separately
have an effect on engine performance such that for every 1000ft,altitude
and each 10°F. increase over sea level and 55°F, mean annual temperature
respaectively, it is epproprlate to reduce the fuel supply 2/

When 1t 1s intended that an engine shall operate permanently
at 1000ft.altitude or 65°F., mean annual ambient temperature, or in excess
of either of these figurea, it 1s necessary that the length of the fusl
punp output control trigger be increased in order to reduce the injected
fuel supply appropristely according to altitude and temperature shown on
the graph. '

When site operating conditions are known, new enginaes are
appropriately set during test at the makers works, and the setilng clesar
ly stamped on the fuel pump rating plate. When, however, it is necessary
to adjust spare or reconditioned fuel pumps the work can be accomplished
only by use of the Gardner fusl pump calibrating machine and by observing
preclsely the provisions of Instruction Book 45:3. On page 9 of Book
45+3 will be found the average delivery from sach plunger ln cubic centi-
metres and the valuss quoted are to be reduced according to the graph.
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"L" TYPE ENGINES

INSTRUCTIONS FOR THE CORRECT TIGHTENING OF MAIN BEARING CAP NUTS

Ae the procedure for the tightening of the above muts has a alight
but highly important effect on the bearing bore size and shape, 1t is
egpential that theme mute are re-—tighterped in exactly the same order
and to the same degree of tightness every time the bearings and caps
are speenbled, FOR THIS PURPCSE IT IS NECESSARY TO ABL ISH
PROCEDURE , WHICH MUST BE OBSERVED BY EVERY OPERATOR AT EACH STAGE OF THE
JUB, -

This standard procedure must be as followsi-—

lst STAGE, Run each pair of nute down until they just slightly nip
the bearing cap {or steel bridges in the case of the LWA HLW)

2nd STAGE. Tighten number gide mit to about half the final tightness.
3rd STAGE, Tighten opposite side as above.

4th 8TAGE, Tighten mumber side to finsl tightness.

Sth STAGE. Finally tighten opposite side,

NOTEs the 8.W engine incorporates a four—bolt centre main bearing and the
correct procedure for this particular bearing is as followss—

lst STAGE. Run each pair of nuts down until they just nip the steel
bearing bridges.

2nd STAGE, Tighten mit No. 9 followed by mut No, 11, to about half
final tightnesa.

3rd STAGE. Tighten mit No, 10, followed by mt No. 12, as above.

4th STAGE. Tighten mut No. 9, followed by rut No. 11 to final tightnesa.

oth STAGE. Tighten nut No, 10, followed by mut No, 12 as above.

General use of this method will ensure that the size and shape of the
bearing bore as produced by line boring, or hand scraping, will be maintained,
which is of course vital.

The correct tightness for these muts on the various engines ias as
given by the following loads on a spanner of 3ft. effective length i1 -

L2 — 41 to 43 1b,
L3, L3 — 55 to 5 1b.
LK - 41 to 43 1b.
LW HLW n o
- t 1b.(3" B.S.F. at Fly.End. 10 to 2 1b.)
LXZHLX% 55 to 58 1b.(3 y
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INSTRUCTIONS FOR THE CORRECT TIGHTENING OF

e

CONNECTING ROD BIG END NUTS

As the procedurs for the tightening of the above puts has a slight
but highly isportant effect on the bearing bore size and shape, it is
sspential that these muts are re~tightensd in exactly the sams order
and to the same degres of tightness every time the bsarings and caps
are sssembled. JOR THIS PURPOSE IT IS NECES8ARY TO XSTABLISH A STANDARD
PROCTDURE, WHICH MUST BE OBSERVED BY BVERY OPERATOR AT RACH STAGK OF THE -
JOB.

This standard procedure mist He as follows i~

Ly s X

let BTAGE. Run each pair of puts down umtil they Just elightly nip
the bearing cap.

2nd 8TAGE. Tighten odd number mide mut to about lalf the fimal
tightnees.

Jrd STAGE, Tighten opposite side as ubove,
4th STAGE, Tighten odd number side to final tightness

Sth STAGE. Fimally tighten opposits side

L

NOTE: the L3 engine incorporates s four-bolt conneetiing rod and the
correct progedure for this particular bearing is as follows p-

lat STACE. Run esch pair of muts down until they Just slightly nip
the bearing cap.

2nd STAGE. Tightea mut No 1, followed by mut Neo, 3, to about half
fimal tightness.

3rd STAGE. Tighten nut No. 2, folloved by mut Ho. 4, as above,
4th STAGE. Tighten mut No. 1, followed by Nut Ne, 3, to final tightnesa.
5th 8TAGE. Tighten mut Ne. 2, followed by nut No., 4, as abovs.

Qensral uss of this mathod will eneure that the size and shaps of the
bearing bore as produced by line boring, will be maintained, which is of
course vital.

The correct tightening torque for these nuim on the variocus sngines is
as given by the following table ¢ -

980 1b. in.
1b. in,

L3 -
X - g9
I’ - m 1b. in,
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