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BOOK No. 48.3 GAR'PN’EB.

Lw, HIW, IW20 & HIWR0 ENGINES

WORKSHOP TOOIS AND EQUIPMENT

Description Illust, Page
CRANKSHAFT DAMPER withdrawal tool 2685F 12
" FrOCEET nut spanner J6902 14
" " withdrawal tocl 26998 13
CYLINDER FOOT nut spanner 3498H 15
" T0 HEAD water connecting tubes, extractor for 54,2724 29
DYNAMO COUFLING Spigot Bush Extractor 54,2949 41
ENGINE ’I‘ESTING Bguipment, LW, LWZ0 Engines - i3]
" HLW HINZC Engines - v
EXHAUSTER \,RAM{, (slngle cyhnder) ' extractmg tool for SA.2971 10
" , (twin o 54,2972 11
FUEL INJECTION FUMP calibrating machlne 1610 46
" PUMP CONTROL BAR bush reamer and fitting key 26847 v
! " ELEMENT testing tool 54,2134 4,5
" " " fixture 11667 6
FUEL PUMP CAM BOX Reamer 39711 8,9
GOVERNOR BODY withdrawal tool 54,2728 X0
GUDGEON PIN drift SA, 5294 33
INLET VALVE, special bOJf gpanner and means to indicate O878F o8
decompression 1lift of
MAIN BEARING CAP withdrawal tool 35LEH 44,45
! " SHELL inserting and extracting tool S503H 42,43
PISTON entering guide E9364 32
SPRAYER HOLE cleaning tool 2687K 23
" NOZZLE drift Sa.2729 23
" SEAT cutter and lap 2683F 22
" TuSTING apparatus 1673 47
" VALVE SPRING comparator SA,3344 24,25
" WITHDRAWAL tool 2686F 20
THERMOSTAT UNIT — extractor for 54,2965 34
TIMING CHAIN — Side Plate Press & Riveting Tool - 80,91
R Slde Plate Removal SA . 5666 49
VALVE EXHAUST, "Lapping In" Tool T103F 26
", Collar and Springs Assembling Tool T104F e
. CAMSH.AF'I‘ BUSH extracting and inserting stock and bar | 34950 38,39
" reamer and bar 3497H 40
! " withdrawal fixture 3494H 36,387
VALVL SEAT INSERT pilot 7097F 18
! " tgol for producing recesses 2676F) 16,17
J3385)
! " " withdrawal teol 4240 19
WATER PUMP Carbon gland fitting and extracting tool 3496H 35




GARJE& BOOK No. 48.3
Ly, HIW, IW20 & HIWS0 ENGINES
WORKSHOP INSTRUCTIONAL DRAWINGS
Deseription Dwg.No. Page
CCNNECTING ROD big end, position of locating numbers SA4.2737 66
" v nuts, correct tightening of - a7
_ 2.6LW & HLW)With Gun
CRANKSHAFT BEARING clearances Engines Metal Bearings 14753 o4
" " " _ 2.61W,1W20, HLW )With Thin
& HIWSO Engines)Wall Bearings 13008 o5
" " " — 8LW Engines 12175 85
CYLINDER HEAD nuts, crder of tightening up SA 5402 61
" " to piston clearance 54,5403 68
" LINERS, instructions for the renewal of . 3013H 62
Diagrammatic arrangement of Vacuum Servo Brake pipes and) Poo1 7
fuel system with Mechanical Fuel Lift Pump)
GOVERNOR, fitting of Split Cotter Pins - 21
INLET AND EXHAUST VALVES, relation of end to rocker shafi 54,2206 60
. . (Gun Metal -
MAIN BEARING cap nuts, correct tightening of (Bearing Shells 64
" “ n n " m n {Thin Wall _
. 65
(Bearings
NUTS, correct tightening torque 6351F 78
PISTON - Location of Rings - 69
" ~ Instructions for Assembling - 70
POWER DERATING due to adverse temperature and él?ltude) SA.3514 4,75
conditions )
POWER REDUCTION by lengthening of Fuel Limiting Trigger 3276k 48
STAKTER GEAR RING. diegram for fitting to flywheel Eéﬂgg’m 13280 72
" " " " " n " n {HLW HLWZO 295QR w3
{Engs,
TIMING CHAIN, Permissible stretch 54,1885 o2
UNDERSIZE MAIN & CRANKPIN BEARING SHELLS - sizes availahle,) _ 63
range of )
VALVES AND COLLARS, fitting of split cotter pins - 31
VAILVE, renewable seat insert assembly SA 2280 o7
" SEAT, reconditioning of SA.5424 56
VALVES, Inlet & Exhaust, replacement of 545360 58
" SPRINGS, renewal of Engine Inlet & Exhaust Valves and) _ 59

Fuel Pump Plunger & Tappet
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PURPOSE,

METHOD,

(;ARLIN,EBo BOOK No. 483  Puge5

%

"1." TYPE ENGINES

FUEL PUMP ELEMENT TESTING TOQL

Tllustration No. S.A. 2134

For testing the fuel leakage past the ram in a worn
element without dismantling the pump unit.

Remove the pump from the cam box and remove the tappet
spring from the lower side of the 1" thick insertion
plate. Refit pump and insertion plate to cam box and
couple up fuel pipe. Remove all air from fuel pump
and operate priming lever until all air bubbles cease
to flow from the delivery stock. Fit solid plug to
delivery stock and tighten union nut. Set slider bar
in position shown on page 4 and fit drop weight arm
over priming lever. This weight will fall slowly until
spill ports are uncovered, at this point the weight
will fall rapidly. The slow portion of the travel
represents the stroke of the ram used for the actual
injection when piped up to the sprayer. The more
wear which is present in an element the more repidly
will fuel leak from the delivery side to the suction
side of the ram and, consequently, the more rapidly
will the weight fall during this part of the stroke.
This slow portion of the stroke should be timed on

at least three tests and if the average time required
is less than 10 seconds the element must be regarded
ags badly worn and requiring replacement,
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PURPOSE.,

METHOD,

"." TYPE ENGINES

FUEL PUMP ELEMENT TESTING FIXTURE

Tlugtration No, 11667

For testing fuel pump elements when not fitted in
a pump bedy.

Fit element in fixture as shown above and firmly
tighten Hlanking screw in end of box. Lift weight
lever and allow it to fall, Time the duration nf
the glow portion of its travel exactly as described
for element testing tool on previous page, and in
this case the minimum time permitted is also 10
seconds below which the element should be rejected.
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"." TYPE ENGINES

FUEL PUMP CONTROL BAR BUSH REAMER AND FITTING KEY

D lustration No, 2684F

PURPCUSE., To fit and ream thes confrol bar bushes to ensure
that they are in aligmment.

METHOD, Having screwed new bushes into pump body by means
of the key shown above, enter the plain end of the
reamer bar through both bushes until the bar
projects from one end. Fit a carrier to this end
of the bar and ream the bush at the other end,
gradually drawing the bar through the body. When
this bush has been reamed the carrier should be
removed and the bar withdrawn from the body and
entered at the other end to ream the second bush.



Page 8 BOOK No, 48.3

TAPER

£33

u !

i B

¥

+

% -~

REAMER
44R8iA e
] /
!
i |
, | Z
|
y e | A —
i-4398 oA 1 o
‘ /gnmggu BOLTED TO
e ANGLE PLATE
! [ -
‘.
- ——SyspaaT A k
DaLing Magring TagpLe, ]‘,
AR R AR N Y AN TR TS

L" TYPE ENGINES

Fuel Pump Cambox Reamer

Illustration No. 3971E
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"L" TYPE ENGINES
FUEL PUMP CAMBOX REAMER

Nlustration Ko, 3971H

PURPOSE, For re-sizing worn cambox bores to receive 010" oversize fuel
punp tappets, This procesgs is desirable when wear is such that
& new standard size tappet has +006" clearance in a worn bore.

METHOD, Mount the worn cambox on an angleplate as illustrated, on the

tahle of a good vertical drilling machine with a support "

Before starting to remove metal , check that the reamer and
Griliing spindle are free to rotate by hand when the piloet
portion of the reamer is fully entered into the tappet bore,
This ensures that the reamer is in correct aligmment with
the original hole,

Use paraffin or fuel o:l a8 a lubricant when cutting. When
fitting the new 010" oversize tappets care must be baken to
check that they are absolutely free to glide in the new bores
just produced.

It may be found that the projecting flatted portions of the
teppet roller pin are preventing free movement of the tappet
due to elight interference with the sides of the keyway. In
such cases ths sides of the keyways should be carefully filed
to permit free movement,
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6Lw, 6HIW, 6LW20 & HLW20 ENGINES

CRANKSHAFT DAMPER WITHDRAWAL TOOL

Illustration No. 2685

PURPOSE, To remove the damper from its taper fit at the
forward end of the crankshaft,

METHOD, Remove three evenly spaced bolts from damper
body and fit the three studs and plate as shown
above. Evenly tighten the three nuts on the
outer end of the screwed bolts. When a fair
tension -has been applied strike a light blow
on the end face of the drawing plate.
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X, HIX, LXB, HLXB, LW, HLW, LW20 & HLW20 ENGINES

CRANKSHAFT SPROCKET WITHIRAWAL TOOL
Illustration No, 2690F.

PURPOSE, To remove chain sprocket from forward end of

METHOD,

erankshaft.

Pags the large diameter cast iron ring over
the sprocket and fit the two halves of the
split ring in the groove between the first
and second row of teeth, Pass the two
serewed rods through the gplit rings and
screvw into cast iron ring., Fit the draw
plete up to the end of the crankshaft with
the two rods passing through ths two
dismetricelly opposite holes. Screw up
both mitas svenly.

NOTE; This tackle makes use of the same
draw plate as for the crankshaft damper
withdrawel tool.
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PURPOSE.

METHOD,

o
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LW, HIW, LW20 & HLWZ20 ENGINES

CRANKSHAFT SPROCKET NUT SPANNER

Illustration No. J6902

To remove and retighten the large nut at the forward
end of the crankshaft.

6LW & GHLW ENGINES (fitted with taper mounted crankshaft

dampersf; Tighten the nut until it just makes solid
contact with the sprocket by lightly tapping the spanner.
From this position the nut must be tightened a further 120°
and locked in this position. Nine teeth on the sprocket
corresponds to 120° and so form a convenient means of
measuring this angular travel,

X, HIX, LXB, HIXB, LW, HLW, LW20 & HIW20. In these
engines the sprocket is held up against & square shoulder

on the crankshaft so that the nut just requires to be
firmly knocked up solid and locked,

In spanners of this type it is always desirable to hold
a heavy weight in contact with the face of the arm
diagonally opposite to that being struck by the hammer.
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LW, HLW, LW20 & HLW20 ENGINES

CYLINIER FOOT NUT SPANNER

Illustration No, 3498H

PURPOBE, Ramoving and retightening muts at the forward end
near slde of the engines without removal of fuel

Pump or cam box.
METHDD, Apply as illustrsted sbove.



Page 16 BOOK N, 483 GAR?N,EL

—
|l Zf /,,'

1

Yaren

|
N3 mMorse —p—— ‘
|

Tool.  SETTING _GAUGE

for_RoUGH & FINISH  SIZING.
Note:- Twd GAUGES ARE REQUIFED,

DEPTH OF LIMITING COLLAR

\

DEPTH QF RECESS
INLET & EKHAUQT

3|55 \«f

O ror “NLEY RECESS™ S anp FoR
m_"_'J— CEEY

<

P
==

N

LW, HIW, IW20 & HIW20 ENGINES — OVERSIZE VALVE INSERT RECESSES MACHINING TOOL

Illustration No, 2676F



TOOL FOR PRODUCING RECESSES TO RECEIVE OVERSIZE VALVE SEAT INSERTS

GAW BOOK No. 48.3
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SQUARE CORUERS
1-928"¢ -oo0g 2-178"+. 0008
EXHAUST INLET
(‘O\D"GVEESIIE (-aic’ evemsize
ouUTSIDE 1A} OUTSIDE D14}

LW, HLW, LW2C & HLWZ20 ENGINES

PURPOSE.

METHOD,

ITlustration No. 2676F & J3385

(See also Drawing No, S.A. 2255, page 57
for assembly of inserts in head),

To bore recesses in cylinder head to receive valve
seat inserts.

Fit the tool to any sultable drilling machine
spindle and produce the recesses as shown above.

It should be noted that the bores for the inlet

and exhaust inserts are different but have the

game depth, Use the gauges as shown on page 18

for setting the tool to cut the appropriate diameter
of recess and set to stop to give the correct depth.

Page 17
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Lw, HLW,
LW20, HIWZO
NOTE -
VALVE SEATS TO BE FIMBHED AFYER INSERTS { VALVE IX ¥ HIX
CAHDES HAVE BEEN PREASED INTD SOSITION
FOR PARTICULARS SEE THE FOLLOWIMG DR, -
522255 = L mitws L 20 biwr 20 PAGE 571 TOOLS BOCK S 483, LXB P HLXB

-

LX, HLX, LXB, HIXB, LW, HLW, LW20, HLWZ20 ENGINES

VALVE SEAT INSERT PILOT

I1llustration No, 7097F

PURPOSE, To ensure that valve seat insert is pressed in
aquare to cylinder head.

METHOD, Remove velve guide and fit insert and pilot as
shown above and press lnto position., When
finally pressed in the pilot should be given a
sharp blow whilet the welght of the press is
atill operating. Thisg ensures that the insert
gtays in firm contact with the bottom of the
recess.




GAR'PN,EB., BOOK No, 483  Page 19

WELDING, ELLSTRODE,
e

[ //

)

LX, HIX, IXB, HIXB, LW, Lw20, HLW20, L3 & LZB ENGINES

VALVE SEAT INSERT WITHDRAWAL TOOL

Illustration No. K4240

PURPOSE. For withdrawing worn valve seat inserts from the cylinder

head.

METHCD 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 section at "A" for about a quarter of the circumference
of the insert bore. The insert will then collapse and can be
lifted out.

NOTE: The arc must not be allowed to strike the metal below the insert

|

and any metal particles which have adhered to the valve port must
be carefully removed.

“CAUTION!" When undertaking this operation it is considered necessary

to have some form of shield to protect the operator as on occasions the

valve seat insert can spring rut of the cylinder head with considerable force.
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PURPOSE,

METHOD,

LW, HLW, LWZ20 & HLWZ20 ENGINES

SPRAYER SEAT CUTTER AND LAP

I1luystration No, R683F

To restore the sprayer seat at the point where
it makes a gas—tight Joint in the cylinder head,

Fit cutter to gprayer hole in the head and rotate
with care in a clockwise direction. OCut away as
little metal as is necegsary to remove damaged
portion of the seat. To finish seat usge lap and
ordinary valve grinding paste. It should be noted
that this work does not represent routine attention
and, in fact, will only be required under exceptional
circumstances.
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NOZZLE CAP DOES NOT HAVE THIS
EXTENDED PORTION,
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", TYPE ENGINES

SPRAYER NOZZLE DRIFT

Illustration No., S.A., 2729

PURPOSE. To drive the sprayer nozzle from the sprayer cap
mit without damage to the spray holes.

METHOD., Place hollow end of drift against the sprayer
nozzle and tap out, {with sprayer cap mut removed
from sprayer).
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Sprayer Valve Spring Comparator

Iillustration No. §.4A.3344

FURPOSE. To provide a ready means of comparing sprayer valve springs
with a master spring and thereby ascertaining how many shim
washers are required to give correct load when assembled in
the sprayer.

METHOD. VUnscrew knurled nut, and fit gprayer valve spring in position
shown on page 24. Refit knurled nut and screw up as far as it
will go by light finger pressure only.

If the valve spring is exerting correct load, the face of the
spring collar and end face of master spring housing will be
level one with the other, i.e. there will be no step apparent
between the collar face and spring housing face.

If the face of the spring collar stands proud of the end face
of the housing this indicates that the load exerted by the
valve spring is too low and shim washers of sufficient thick™
ness must be fitted at one end of the sprayer valve spring in
position shown on page Z4 until these two faces sre level. 4
very light tap on the side of the main spring housing will be
found to settle the spring collar in its true position.

"aardner" standard shim washers are available in thicknesses
of -QQ7".

NOTE: These tools must be used for testing only those
sprayer valve springs for which they are set and stamped by
the Factory: when ordering it is therefore necessary to state
for what sprayers the tool is required.

The following table shows the spring load required for the
various sprayers:

LX, HLX, LXB & HLXB current type 68-3 lb.
L3 current type 5961 1b.
L3B current type 65 1b.

LW, HLW & 112 current (K) type 61+0 = 61+5 1b.
LW20 & HLWZ20 current type 68 1lb.

LK current type 958:5 — 59+5 1b.
I2 & LW old (E & El) type 55 — 57 1b.

LW (E1K), (El converted to E1K when works overhauled) 61:0 — 61-9 1b.
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"L" TYPE ENGINES (EXCEPT L3 & L3B)

EXHAUST VALVE "IAPPING IN" TOOL

Illustration No, 7103F
PURPOSE. Holder for "lapping in" exhaust valve which does not have
2 screwdriver slot in head.
METHOD,

Apply holder as illustrated above,
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LW, HLW, LW20, BLW20, LX, HIX, LXB & HIXB ENGINES

EXHAUST VALVE COLLAR & SPRINGS ASSEMBLING TOOL

Illustration No. 7LO4F

PURPOSE. To assemble exhaust valve springs collar and springs,
on to a valve which does not have a screwdriver slot
in head.

METHOD. 1. First ensure that the collar can be screwed down
the valve by hand.

2. Insert valve into cylinder head screw on collar
and compress the springs as much as possible by hand.

3. Use special assembling key and continue tc screw on
collar until the relative position of the pin hole
in the valve stem to the face on the collar is as
shown in enlarged view of collar, pin, and clips
assembly, i.e. -033" clearance between bottom of hole
and collar face and fit pin.

4. Fit lower retaining ¢lip with gap at 90° to slot in
collar.

5. FPit upper retaining clip with gap at 180° to gap in
lower clip.
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LW, HLW, LWZ20 & HLW20 ERGINES

SPECTAL, BOX SPANNER AND MEANS TO INDICATE DECOMPRESSION

PURPOSE,

METHOD,

LIFT OF INLET VALVE

Dliustration No, 2678F

Io adjust 1ift of inlet valve for decompression
and to provide convenient means of indicating

1ift.

Rotate decompression shaft to correct position
for decompression and slack off decompression
screw until it is clear of the shaft. Apply
dial type indicabtor and set to zero., Screw up
decompression screw until the vaelve has lifted
‘040" as shown on the indicator and lock the

mit .
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"L" TYPE ENGINES
EXTRACTOR FOR CYLINDER TO HEAD WATER CONNECTING TUBES

Ilustration No, S,A, 2724

PURPOSE, For the removal (without damage) of the small
tubes fitted in the top of the cylinder block.

METHOD, Screw tool (left handed) into tube and pull out.
Tube can then be tapped off tool by means of loose
collar.

Page 29
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ExigTivNg Ping,
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LW, HIW - LK I

GOVERNOR BODY WITHDRAWAL TOCL

INlustration No. 8.4, 2728

PURPOSE, For removing the governor body from the fuel pump
camshaft.

METHOD. Remove the pointed set screw from governmor body.
Fit tool as shown above using the two govermor
weight hinge pins to connect the tool to the
governor body and draw off by means of the

jacking scraw.
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LX, HLX, 1¥, HLW, LW20, HLW20, LK, L3B, L3 & L2 ENGINES

FITTING OF SPLIT COTTER PINS TO INLET & EXHAUST VALVES & COLLARS

Always use new split pins of correct length and size with equal legs of the
drive open type or of standard type bent to this shape before fitting. Open
the legs equally to approx. 90° between legs after fitting as shown below.
Tap in lightly only.

Iy n {for Lw, HLw, LX, HLX
X | LK & L2 ENGINES,
L]

3
¥ |§ For w38 A LS ENGINES.

Qi o

LX & HLX ENGINES. .
The above arrangement superseded by arrangement below after engine number 134715.

LX, HLX, LXB & HLXB ENGINES

FITTING OF SPRING CLIPS TO INLET & EXHAUST VALVES & COLLARS

NN

Screw collar on valve until bottom of groove is level with pin hole in
valve, Fit pin and assemble spring clips with the gaps diameirally opposite
each other and at 90° to pin. It is desirable that the sharp edge face of
the clip be upwards.

This arrangement fitted to all engines after number 134715.

"L" TYPE ENGINES

FITTING OF SPLIT COTTER PINS — TYPE 2 GOVERNOR WEIGHTS

e
T I RS

A B

|
]
1 - 1

ey Bowx? | 3

» -3

x’ n

LN | R
i -

Before fitting the split pins bend as shown to ensure that they fit tightly
in their holes.

Always use new split pins of correct length and size with equal legs.

After fitting open legs as shown at "X" to ensure that the split pins do not
rotate.
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LW, HLW, LW20.& HLW20 ENGINES

PISTON ENTERING GUIDE

I lustration No. E9364

PURPOSE, To enter piston rings into cylinder block when the
sump is not fitted to the engine.

METHOD, Fit the guides over the piston and lower the hlock
or to the pistons, the guides are then pushed down
on to the comnecting rod, and can be removed from
the lower side of the crankcase, These guides can
also be used for entering the pistons into the
cylinder bores from the underside of the engine.
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LW, HLW, LW20, HLW20, LX, HIX, IXB & HIXB ENGINES

GUDGEON PIN DRIFT

Iliustration No. 8.4, 5294

PURPOSE. To remove gudgeon pins from pistons wnere prolonged
service has produced carbon deposit, which tends to
fasten the pin, when moved slightly from its working
position.

METHOD, Use as an ordinary drift, Push the piston lightly
against the connecting rod in the direction opposite
to that in which the pin is being driven, thus
relieving the connecting rod assembly of side strain.

GAR&NB BOOK No. 483  Page 33
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“L." TYPE ENGINES

EXTRACTOR FOR THERMOSTAT UNIT QF THE "BELLOWS" TYPE ONLY

Dlustration No. S.A.2965

PORPOSE, TFor extracting thermostat unit from eluminium housing.

METHOD .,

NOTE:—

Remove outlet hose connection from forward end of
housing. Fit extractor as shown above. Screw loose
studs into tapped holes in brass thermostat unit,

Screw up outer muts until unit is withdrawn.
NOTEs The two ruts shown adjacent to the unit are

provided as a means to retain the studs when tool
is not in use.

Above extractor tool not required for the "WAX" type
thermostat unit,
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TopL ™ POSITION FOR_INSERTING . TogL IN_POSITION FOR EXTRACTING

CARBON  RING,

CARBON RING.

LW, HLW, LWe0, HLW20, LX, HLX, LXB, HLXB, I2 & LK ENGINES

WATER PUMP CARBON GLAND FITTING AND EXTRACTING TOOL

PURPOSE .

METHOD .

(Not required for Unit Seal)

Illustration No. 3496H

For extracting and refitting carbon gland to water
puxrp body.

TO EXTRACT THE CARBON RING, Pass the small steel washer

up the water drain opening on the engine side of the
pump body and into position adjacent to carbon ring.
Insert the tee handls bolt through ball race housing
in pump body and through the steel washer. Screw cup,
large side first, on to projecting bolt until it

makes contact with the pump body, as shown in right

hand view above. Screw in bolt until carbon ring is
forced out.

TO FIT A NEW GARBON RING. Clean and paint recess in
pump body and fit special plastic washer to bottom of
recess. Fit large spigoted washer into ball race
housing. Pass tee handle bolt through this washer
and through carbon ring, which has been entered into
this recess, by hand. Screw cup, small side first,
on to projecting bolt until it makes contact with the
carbon ring. Screw up bolt until carbon ring is
forced up to the bottom of its recess.




HFEPE ‘O uoTyexasny(l

SINIXTd TBMABIDUSTM 3JBUSHS) SATEA

SANTONT €XTH ¥ X1 ‘WIH “XT “OSMTH ‘OsMT ‘MTIH ‘M1

ARDNER.

G

BOCK No. 48.3

Page 36

ja)




GAReN’lEB, BOOK No. 483  Page 37

LW, HLW, LW20, HIw20, LX, HLX, 1LXB & HIXB ENGINES

PURPCSE,

METHOD,

VALVE CAMSEAFT WITHDRAWAL FIXTURE

Tiustration No., 3494H

To remove valve camshafts after long service
where carbon deposits and tight fit of cams

on the shafts prevents the shaft being withdrsawm
by hand.

Remove pointed setscrews from all cams and remove
cover from camshaft bush at flywheel end of
crankcase, DBolt cast iron bracket to top of
crankcase at flywheel end as shown on page 36.
Force out camshaft by means of jack screw.

Keep screw thread lubricated.
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PURPOSE,

METHOD.

GAR'PN’EB., BOOK No. 483

LW, HIW, W20, HIW20, LX, HIX, LXB & HLXB ENGINES

VALVE CAMSHAFT BUSH EXTRACTING AND INSERTING

STOCK AND BAR

Illustration No?* 3490H

To remove and to fit camshaft Lushes,

Remove all bush locating screws, fit hexagon head
stock to each bush in turn and use bar to drive out,
It should be noted that the key in the stock engages
with the oil groove in the bush. When fitting new
bushes use stock and bar as for removal but during
this operation it is necessary to fit each bush so
that its 0il groove lies at the top of the bush,

The bushes can be turned to obtain this condition by
means of the hexagon stock and a spanner applied
while the bush is being pushed into position, Having
set the bushes in their correct position it is then
necessary to transfer the locating screw holes from
the crankcase into the bushes. The oil feed hole to
the flywheel end bush should be transferred through
into the bush, The other crankcase oil holes (if
present) do not need transferring.

Page 39
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Lv, HLW, LW20, HLWPO, I1X, HLX, LXB & HLXB ENGINES

DYNAMO COUPLING SPIGOT BUSH EXTRACTOR

Ilustration No. S.4, 2949

PURPOSE. To extract the gun metal bush which is a light

press fil in the dynamo drive shaft where this
part projects from the timing case.

METHOD.,  Tap out the bush about three or four threads
deep using the 1i3" — 12 Thds. plug tap. Push
the 3" dia. bar into the hollow driving shaft,
screw extractor plug into bush, turn extractor
handle until bush is jacked out. Remove " dia.

bar. Current tYﬁe driving shafts are not hollow,
therefore the 5 dia. bar is not required.
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LW, HLW, LW20 & HLWZ20 ENGINES

MAIN BEARING SHELL INSERTING AND EXTRACTING TOOL

Illustration No, 5303H

PURPOSE. To facilitate the extraction and refitting of main
bearing shells.

METHOD. ALL MAIN BEARING SHEILS EXCEPT FLYWHEEL END,
Remove bearing cap and cap half bearing shell, Fit
block (1) into oil hole in crankshaft journal and
slowly rotate crankshaft until the block makes
contact with the butt face of the bearing shell,
which will then rotate witl® the crankshaft until it
cah be lifted away.

HLW FLYWHEEL END MAIN BEARING SHELL — CAF HALF,

%Egg%iiél Remove bearing cap, fit quadrant {(2) in the hole in

§§_TI;3 the crankpin next to the bearing to be removed, with

6;%——- the projecting key in the slct on the vearing flange,

2oy, Slowly rotate crankshaft until bearing shell butt
face is in line with crankcase faces. Remove
quadrant, and then remove bearing shell,

LW & HLW  FLYWHEEL END MAIN BEARING SHELL — CRANKCASE HALF,

Bﬁ————";‘rﬁtal Fit quadrant (3) in the hole in the crankpin of the

gﬁ-zzﬂg next bearing, and slowly rotate crankshaft until

6-§-§ quadrant makes contact with the butt face of the

SLOA bearing shell, which will then rotate with the
crankshaft until it can be 1ifted away,

Lw, HLW FLYWHEEL END MAIN BEARING SHELLS.

%H%ﬂg%éll Remove thrust washers from centre locating bearing.,

ﬁ“gf;*—-— Remove bearing cap and cap halt tearing shell, Fit

§§"11§g quadrant (3) in the hole in the crankpin of the next

2828 bearing and siowly rotate crankshaft until quadrant

Only 5

makes contact with the butt face of the bearing
shell, which will then rotate with the crankshaft
until it can be lifted away,
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Lw, Hlw, L & HLWZ0 1

MAIN BEARING CAP WITHDRAWAL TOOL

Ilustration No, 35L5H

PURPOSE. TFor withdrawing mein bearing caps from close fitting

METHOD.

engagement in erankease. .

Remove main bearing castle mats and steel bridge
pleces. Fit extracting tool clamp plate over cap
studs and screw pointed get screws into firm contact
with the bearing cap. The short tommy bar provided
in sach screw provides ample leverage — a spanner
should not be nsceassgary.

Swing lever bar into contact with machined sump
face at elther side of crankcase and lever cap oub
of positionm.
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VIEW OF CALIBRATING MACHINE SHOWING MEASURING GLASSES, SPEED INDICATOR AND
FUEL COLLECTING TROUGH,

" TYPE ENGINES
FUEL INJEGTION PUMP CALIBRATING MACHINE

PURPOSE. For the celibration =nd reiiing of maxlmmm output
of fuel injscticn pumps.

METHOD, Thig 1s fully described in the Instruction Book
supnlised with each machins.
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"L" TYPE ENGINES

SPRAYER TESTING APPARATUS

INlustration No, 1673

PURPOSE, For the hand testing of sprayers when on the
bench.

METHOD, This is fully described in the Engine Instruction
Book.
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NI

VIEW ABOVE SHOWS LINK INSERTED 1IN PLUNGER,
AND IN THE POSITION IMMEDIATELY PRIOR TO

BEING PRESSED ON TO THE BEARING PINS,

(4)

" ; /AW\\

i T o

SN ) \[
ViEW ABOVE SHOWS THE LINKS AND BEARING PINS IN

THE POSITION MMEDIATELY PRIOR TO THE RIWETING
OVER CF THE INSIDE EUGE OF EACH PIM.

R I =
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LX, HLX, LXB, HLXB, LW, HLW, LW20, HLWZO, L3 & L3B ENGINES

PURPOSE.

TIMING CHAIN SIDE PLATE PRESS TOCL & STUD RIVETING TOOL.

When joining the ends of a chain which has been fitted to
an engine this tool should be used to press the side plate
firmly and aquarely 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 side plate in position.

METHOD {(as PRESS TOOL):

Apply a little stiff grease to recess in end of plunger
(3} and place side plate in this recessj the plate will be
retained by grease. -

The spring load on the plunger will press the side plate on
to the ends of the two gtuds; by slight movement of the
tool it will bte felt when the two holes in the side plate
have registered with the ends of the studs.

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

Having attained this position, force the plate on to the
studs by means of the large fine thread screw (9) until the
plate is felt to bte firmly in contact with the shoulders on
the studs. Release screw and remove tool.

METHOD (as RIVETING TOOL):

NOTE:—

Remove retaining screw (5) in boss of tool, remove press
plunger (3) and replace by riveting plunger (11), taking
care to refit spring (7) and two hardened steel discs (8)

as shown at "A". Apply tool to the chain in the same way

as described for pressing side plate. Screw up fine thread
screw, until definite resistance is felt, and rotate screw

a further 3 to ¥ of a turn. This forces the two punches (14)
into 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 & number of engines are involved the operator may wish
to have two tools, one permanently fitted with the press
plunger, and the other permanently fitted with the riveting
plunger.

Page 51
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RENEWAL CF
ENGINE VALVE SFRINGS &
FUEL PUWP PLUNGER AND TAPPET SPRINGS

Series Spring Type No. of Renew when frec length
Coils is less thans™
VALVE SE2INGS
1X Outer L e
" Current
HLX Inner oF T
13 Outer e v
Barly ;
HLXB Inner {prier 1o 9 25"
: o
Engine W.
169152)
13 Quter g 27"
Current
HLXB Inner (subsequent 1ut P
to above) .
LX Quter Barly 9 Pras
i) 8 2.2‘Lu
Current 6% 2"5%'"
Inner Early 10 25"
Current 8 2;.’.-"
W Quter Current e 2Ln
ELW W & L )
WSO Inner Early lu 113 27
HLw20 Current g% 2dn
L3 Quter Early 0% 3t
furrent '?f." KT
L3B Curxent ™ e
L3 Inner Early 12 3
Current ot N
L3B Current ok kvl
FUEL PUMP SPRING3
LX,HIX Flunger Current 10 oLn
LK
Lw ,HLW ™
IW20 ,HLWZ20{ Tappet Current 8 15"
L3
L3B
13 Plunger Early 8‘,‘.‘ & B 2"
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LW, W20 & HIWZ0 ENGINES

UNDERSIZE MAIN & CRANKPIN BEARING SHELLS

The following ig a list of the standard undersize bearing shells
together with the range of undersize covered by each class,

MAIN BEARING — GUN METAL SHELLS (IW & HLW_SUPERSEDED DESIGN).

Class Fl Sultable for line boring to original STANDARD size.
F2 " " for Journsls of -005" to -030" UNDERSIZE
1 F3 n it n 1] 13 " ‘035" to '090" (1]

CRANKPIN BEARING — GUN METAL SHELLS {IW & HIW SUPERSEDED DESIGN).

Class F1 Suitable for boring to original STANDARD size & +005" UNDERSIZE
"OF2 " " for Crankpins of +010" to -080" "
" ¥3 " " n n n 055)" to _09531 n

]
Both main and crankpin bearings can of course he supplied already bored to
suit & specified size of crankshaft within the above ranges when reguired,.

RE-METALLING OF EXISTING BEARING SHELLS IS NOT RECOMMENDED

MAIN BEARING — THIN WALL SHELLS (LW, LW20 & HIW).

These are pre=finished main bearing shells and are not therefore to be
bored when fitted to ihe crankcase. The bearings are available in various
undersizes to suit re—conditioned crankshafts as followsi—

+ -0000" + +0000"
HS Sultable for crankshaft Journal (3.2500" =~ Q005" — +0050" = 3.2450" = +0005")
Hlo H n i1 " ( :: B .0100" = 3.2@0" . )
H20 ( - +0200" = 3.2300" ")
H40 11 " E} ] 113 ( n - .040011 = 3.2100" n )
HEO " n ] " ( " - Q800" = 2.1900" n )

CRANKPIN BEARINGS (LW, LW20 & HIW).

These are pre—finished big end bearing shelle and are not, therefore,
to be bored when fitted to the rods, The bearings are available in various
undersizes to suit re=vonditioned crenk pins as follows:—

+ +0000" + +0000"
Class H5 Suitable for crankplna (2.879" = .0005" = -0050" = 2-8700" — «0005")
Hl1O0 . { " = +0100" = 2.8650" ")
n 1{20 n " |1} ( n - '03}0" - 2-855:)" H )
11 H40 1t n n ( it — .0400" - 2'835)" (] )
i H60 " i it ( n - '0600" - 2.81&}" i )
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L2, L3, L3B, X, L, HIW, Lw0, HIW2O ENGINES

Gun Metal Main Bearing shells

I=5TRUCTIONS FOR THE CORRECT TIGHTENING OF MATN BEARING CAP NUTS

As the proccdure for the tightening of the above muts has a slight
but highly important effect on the bearing bore size and shape, it is
essential that these nuts are re—tightened in exactiy the same order
and to the same degree of tightness every time the bearings and caps
are assembled. FQR THIS PURPCSE IT IS NECESSARY TO ESTABLTSH A STANDARD
PROCEDURE, WHICH MUST BE OBSERVED BY EVERY OPERATOR AT EACH STAGE OF THE
JCB.

This standard procedure must be as follows:-—

lgt STAGE, Run each pair of nuts down until they just siightly nip
the bearing cap (or steel bridges in the case of the LW & HLW)

Znd STAGE. Tighten mmber side mut to about half the final tightness.

Srd STAGE. Tighten opposite side as above.

4th STAGE, Tighten number side to final tightness.

56h STAGE. Finally tighten opposite side.

ROTE: the &LW engine ipcorporastes 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 mut No, 9 followed by mut No, 11, to about half
final tightness.

3rd STAGE, Tighten nut No, 10, followed by mut No. 12, as above.
4th STAGE. Tighten nut No. 9, followed by nut No, 11 to final ﬁightne%s.
5th 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 gpcraping, will be maintained,

which is of course vital.

The correct tightness for these nuts on the various engines is as followsi—

L2 — 1500 lb, in.
L%, L3B - 2100 1lb. in,
LK - 1800 1b. in.

LW, HLW )
LW20, HLW20)

2100 1b, in, (%" B.S.P, at Fiy.End — 700 1b. in.)



Instructions for the correct tightenigg of main bearing caps and cross gtrut muta,

GARDNER.

2 = 6LW and HLW type engines.

Prefinished thin wall main bearing shells.

BOOK No, 48.3
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The size and roundness of the shell bore are dependent on the tightening procedure and it is essential
that these nuts are re—tightened in exactly the same order and to the same degree of tightness every time
the bearing caps and cross struts are assembled.

The cutline sketch and table below show the order and menner of tightening respectively.

FUEL PUMP SIDE

24 23
.t o,
(a o & o o FEHIC ol o o
YN TTTTTYTITT T
o Ll JJ b I-I!
16 £ i 14 ”
o ® ® v u [le @ Ole
CHAINCA, FLYWHEEL
END O 0 O Ol | eno
o ® O a L
I 2 3 i
L DA AIAY
o o o o o ToTi(e RIS ]
L= =4
7 1a
MANIFOLD SIDE
Main bearing cap nut torgue. lb.in,
Sequence Aluninium and cast iron crankcases.
of
cperations. Method of Tightening. Fate 1 — 7?7 and 10 — 16. Nuta 8 and 9,
3/4" B.S.F. 1/2" B.S.F.
lat.stage. Using fingers only. Fingertight. Fingertight.
2nd.stags. Nip with ratchet spanner. 25 approx. 50 approx.
3rd.stage. 1st. nip with "T" gpanner. 175 approx. 150 approx.
4th.stage. 2nd. nip with "T" spanner. 500 epprox. 280 approx.
Sth.atage. Half tight with torque spanner. 1050, 350.
6th.stage. ~ Full tight with torgque spanner. 2100. 700.
Crosa strut nut torque 1lb.in.
Nutas 17 — 24,
Aluminium ¢rankcease. Cast iron crankcase.
7/16" B.S.F. 1/2" B.S.F.
7th.stage. Nip with "T" spanner. 7o approx. 75 approx.
Sth.stage. Half tight with torque apanner. 275, 200.
th.atage. Full tight with torque spanner. 550. 400.

In the case of the 2, 3, 4 and § cylinder engines the order and method of tightening are to follow the same
pattern a5 the 6 oylinder engine described above.
Cross atruts are only fitted to 4, 5 and 6 cylinder aluminium engines and the 6 cylinder cast iron engine.

Tightening torques.

3/4" B.S.F. main bearing cap nute 2100 1lb.in. Cast iron and aluminium orankcase.
1/2* B.S.F. main bearing cap nute 700 lb.in.

Cast iron and aluminium ormnkcase.

1/2" B.S.F. cross strut mits. (400 lb.in. cast iron crankcase).
7/16" B.S.F. oross strut nute. {550 1b,in, aluminium crankcass).
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"L" TYFE ENGINES

INSTRUCTIONS FOR THE CORRECT TIGHTENING OF
CONNECTING ROD BIG END NUTS

As the procedure for the tightening of the above nuts has a slight
but highly important effect on the bearing bore size and shape, it is
essential that these nuts are re—tightened in exactly the bame order
and to the same degree of tighineas every time the bearings and caps
are assembled. FOR THIS PURPOSE IT IS NECESSARY TO ESTABLISH A STANDARD
PROCEDURE, WHICH MUST BE OBSERVED BY EVERY OPERATCR AT EACH STAGE OF THE
JOB.

This standard procedure must be as followst™

LW, HLW, LW20, HLWR20, LK & LX — 2 BOLT ROD

lat STAGE. Run each pair of nuts down until they just slightly nip
the bearing cap.
]
2nd STAGE. Tighten odd number side mut to about half the final
tightness.

3rd STAGE. Tighten opposite side as abova.

4th STAGE. Tighten odd number side to final tighiness.

5th STAGE. Finally tighten opposite side.

L3B, L3, LX, HIX, LXB & HLXB — 4 BOLT ROD

NOTE:+ These engines incorporate a four—bolt connecting rod and the
correct procedure for this particular bearing is as followsi—

lat STAGE. Run each pair of nuta down until they just slightly nip
the bearing cap.

2nd STAGE. Tighten nut No. 1, followed by nut No. 3, to about half
final tightness.

3rd STAGE. Tighten mnut No. 2, followed by nut No. 4, as above.
4th STAGE. Tighten nut No. 1, followed by mut No. 3, to final tightnesa.
5th STAGE. Tighten nut No. 2, followed by nut No. 4, as above.

General use of this method will ensure that the size and shape of
the bearing bore will be maintained, which is of course vital.

The correct tightening torque for these nuts on the variocus engines
is a8 given by the following tabler

L3, L3B - 980 1lb. in.
LK — 980 1b. in.
LX, LW, HLw, L#20 & HLW20 — 1250 lb, in. = 2 Bolt Rod

LX, HLX, LXB & HLXB - 600 1b. in. = 4 Bolt Red
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GARDNER.

PISTON RINGS

"L" TYPE ENGINES

BOOK No. 483

Page 69

LW, HLW, LW20, HLW2O, LX, HLX, L2, L3 & L3B ENGINES. Please note,

sets of spare piston rings include two pressure rings only, and

one scraper ring.
plated on its periphery and side faces.
No. £ groove is plated on its periphery only, and can be identified

by a phosphated etched section on each side of the gap.

The ring fitted to the No.l groove is chromium

rings should not be interchanged.

The ring fitted to the

These

L ]
LXB & HLXB ENGINES. The ring fitted to Nos. 1 & 2 grooves are the

same, and are plated on the periphery and side faces.

SPARE PART NUMBER

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

LOCATION

LW , HLW
LW20 , HLW20

LX,HLX

LXB,HLXB

12

LK

i3,L3B

Groove N°

3 Groove
Piston

3 Groove
Piston

2 Groove
Pigton

3 Groove
Piston

3 Groove
Piston

3 Groove
Piston

1

MA 618

LX/3/3012

LX/3/3012

MA 618

LK/3/223

13/8/148

N2

MA 168

1X/3/3013

LX/3/3012

MA 168

LK/3/136

L3/8/78

N? 3
(Scraper)

MA 807

LX/3/3064

LX/3/3064

MA 807

LK/3/229

L3/8/160
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"L" TYPE ENGINES

INSTRUCTIONS FOR THE ASSEMBLING OF PISTONS IN ENGINE

Le, LW, LWeo, 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 crankshafti when assembled
in the engine and viewed in plan as iliustrated in sketch., "Tappet Side",
of course, being also correctly positioned.

HLW, HLW20, HLX, HLXB, 6LXB & 8ILXB ENGINES

There is only one itype of piston for each of these engines as they
rotate in one direction only, i.e., anti—clockwise when viewed 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,

A [
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ENGINE PERFORMANCE AT HIGH ALTITUDE AND HIGH ATMOSPHERIC TEMPERATURE

As ig well known, the density 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 its combustion, it is necessary that the
injected fuel supply to an engine operating under conditions of lower
alr density be restricted to a value satisfactory for combustion and
operation with a smokeless exhaust,

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

Conditions of reduced air density encountered both as a
result of high altitude 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 annusl temperaturs
respectively, it is appropriate to reduce the fuel supply 2°/,.

When it is intended that an englne shall operate permanently
at 1000ft,altitude or 65°F, mean annual ambient temperature, or in excess
of either of these figures, it 1s necessary that the length of the fusl
pump output control trigger be Increased in order to reduce the injected
fuel supply appropriately according to altitude and temperature shown on
the graph. '

When site operating conditions are known, new engines are
appropriately set during test at the makers works, and the setting clear—
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 fuel pump calibrating machine and by observing
precisely the provisions of Ingtruction Book 45:3, On page 9 of Book
45+3 will be found the average delivery from each plunger in cublc centi-
metres and the values quoted are to be reduced according to the graph.
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6LX, 6LXB, LW, LW20 & ALK ENGINE TESTING EQUIPMENT

PARTS WHICH CAN BE SUPPLIED BY L, GARDNER & SONS, LTD,
POR USE WITH HEENAN & FROUDE HYDRAULIC DYNAMOMETER
TYPE DPX4 OR DFY4 FOR 61X, 6LXB, LW, LW20 & 41K ENGINES
ALTERNATIVE TYPE DPX5 OR DPYS FOR BLW ENGINES,

For Testing 6IX, 6LXB, LW — LW20 Engines.

1 Flywheel to Dwg. No. 106CH.
1 Adaptor to Dwg. No. 3220F.
6 Nuts J8176.
(Dynamometer DPX4 or DPY4) 1 Adaptor to Dwg.No. 3226F (6LX, 6LXB,

- LW, LW20 & 4IK).
(Dynamometer DPX5 or DPYS) 1 Adaptor to Dwg.No. 3227F (8LW ONLY).
6 Bolts JBL77.
1 "Layrub" No. 60 X 1i" 6/6 series Propeller Shaft.

Manufactured by The Laycock Eng.Co.Ltd.,

Victoria Works, Millhouses, Sheffield, 8.

_ (Outline Dwg. to L.Gardner & Sons, Ltd.
Dwg. No. 3218F).

Additional items for testink 4LK Engine.

1 Plywheel to Dwg.X¥o. J7.

1 Adaptor to Dwg.No. 3228F.
6 Studs J15

6 Nuts E2797.

411 as per assembly drawing No. 12672.

A copper fuel feed flask complete with glass sight tube to Drawing
No. 8972 can also be supplied.

We recommend a "Hasler" or similar hand tachometer.
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HLW, HIWZ20, 6HLX & OHLXB ENGINE TESTING EQUIPMENT

PARTS WHICH CAN BE SUPPLIED BY L, GARDNER & SONS, LTD.
FOR USE WITH HEENAN & FROUDE HYDRAULIC DYNAMOMETER TYPE DPX4 OR DPY4

For Testing Engine

1 Flywheel to Dwg. No. 3925H

1 Adaptor to Dwg. No. 3225F

6 Nuts JBL76 -

1 Adaptor to Dwg. No, 3226F

6 Bolts  J&8L77 ‘

1 "Layrub" No, 60 X 13"6/6 series Propeller Shaft.
Manufactured by The Laycock Eng.Co.Ltd.
Victoria Works, Millhouses, Sheffield. 8.
(Outline Dug, to L.Gardner & Sons , Ltd,

Dug. No, 3218F),

1 Rear End Support to Dwg. No. 3920H, comprising

1 Pacldng Plate J8L30

1 Bolt SA ,3002

2 Nuts JO253

1 Plain Washer, 1" bore

1 Rear Support Bracket Dwg. No, 3205F

1 Front End Support Bracket to DW%. No., 5204F
1 Set of Torque Reaction Equipment to Dwg. No. 13395

A copper fuel feed flask complete with glass sight tube
to Drawing No. 8972 can also be supplied.

We recommend a "Hasler" or similar hand tachometer.
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GARDNER.

NOTE:- ALL TORQUE INDICATING SPANNERS SHOULD BE CHECKED REGULARLY
BY MEANS OF A SPRING BALANCE, USED TO APPLY A KNOWN LOAD ON THE

HANDLE OF THE SPANNER, AT A4 KNOWN DISTANCE FAOM THE MNUT CEMTRE.

| F

695

L. GARDNER

O
Z
LETTER E' INDICATES THAT USE OF A TORQUE SPANNER IS ESSENTIAL. g
1B
a | E
NUT THREAD  SIZE| S O T O RENING N RS
CRANKCASE - CLAMP - VALVE TAPPET GUIDE 378" wH, 280 Vo l} : S;E
a - VALVE CAMSHAFT-FORWARD END(}GLW&%EEE%%IH Bl Uz psr a00 Pl Ll \.
’ - no ! * (£3"6LW NN EXHAUSTER| 16 BSF %00 P \} 20
" - POINTED SCREW - VALVE CAM 7!|6 20 THD/ | 600 ] N
" - CHAINWHEEL - VALVE CAMSHAFT 35/ BsrE 400 P i I P
" -CROSS BOLT Y2 msg |E 400 o 125 8
f : uP SRR oM encines. Vi BsE |E 550 S T
[ - NUT- MAIN BEARING CAP 314 BSF [E 2100 hhs ) ey
» = NHT - MAIN BEARING CAP - FLYWHEEL END Y3 BsE |[E 700 o : ! wiH
X - SETSCREW - LUB. QI MAIN-PIPE TO BEARING CAP BRIDGE | ¥a B85F | 400 ]| A
CRANKSHAFT - CONNECTING AOD= BIG END S5/g BSE JE - 1250 EE| B &
p - FLYWHEEL TO CRANKSHAFT Sijs BSE | [[P00 DAIMLER FLEETURET] &) & .@‘| g gl
. - DAMPER TO CRANKSHAFT { §Fl,g) |NTERNAL SPRING 7le BSF 600 s
“ N " —{BLW) 15 BSE 650 A
. - & " - EXTEANAL SPRING TYPE 7he BsE |E 650 A
b - BALANCE WEIGHT TO CRANKSHAFT (2-3LW) I/2 BSE |E 110G A R
" - v " Giw a sHLW) 7he BS.E_|E 80 Pl
" - STARTING DOG Y2 12 THos [ 2500 E{E
CYLINDER - FOOT 58 BsF |E 1300 ] I | I
« - MEAD > msE e 1000 EHLLOE
" - CYLINDER HEAD (TAPPET SIDE STUD) ' Bse |E 350 Lot
CYLINDER HEAD - MANIFOLD CLAMP 3" wH 250 A R
“ i - SPRAYER CLAMP 516 wH. 80 | cr: o
" *__-UNION STOCK - SPRAYER DELIVERY 8 B.5. PIPE THR |E 625 { O:‘,f: !
" '\~ CAP- SPRAYER NOIZLE 3l - 14 THDS.([" 380 =T
" " - ADJUSTER - VALVE TAPPET Ss as.F. 200 D ows !
" o« - POINTED SCREW - VALVE LEVER SHAFT 14 - 28 THDS. | 175 ! 8:%‘: i
DYNAMO/ ALTERNATOR - GLAMP STRAP 35 Wh 150 ! q::o: |
2 .. FLEXBLE, QOUR e IO PTe “SAAFT S/ig Bsr I Qg |
ELECTRIC STARTER - CLAMP STRAP 3/8 wh. 180 wh :gl !
FAN -SPINDLE  (2-6LW, LWZO) 12" Bk |E 800 Z o7
FLYWHEEL - BOLT ON TYPE GEAR RING 38 Bs.E 150 ol E: !
FUEL PUMP - DRIVEN GEAR 5ia 85 |E 400 2 uZJ} :
m___ "  _VALVE HOLOER- DELIVERY 20x |2 mm [E 20 2! e !
u " -SPRAYER PIPE- UNION (PUMP END) 18 x |Y2mm 450 4w
" "« - . « -~ o (SPRAYER END) fd BS.PIPE TH 450 I: *—: |
" v -LOCKNUT - CAMBOX TAPPET SCREW e -24 THDS./ 1" 00 eo: [
¥+ -POINTED SETSCREW — CAMSHAFT & -28 THps. /1" 350 o o !
»  x -SCREW (SCREWDRIVER SLOT) - CoN Ry QUADRART 17 o s mm |E 150 ol ! !
FUEL SECOND FILTER - UNION STOCK - SPRAYER CVERFLOW Y4 B,s.FIPE THO 750 Ef %: t
" . 4 - CAP MUT TO FILTER COVER 38" wh. 180  u {
GOVERNOR BODY - POINTED SETSCREW 3824 THDS 4 ] 550 2 N
LUB.OL DELIVERY FETER - SQUARE HEAD PLUG TO BODY (3-6uw ALUM)| Y2 .5 PIPE THE 6iC -z
PRI p v -HEX. CAP NUT TC COVER s WH. |E 350 o Of J!
vow v -cover (ALUMINILM) (BLW) I¥s - 12 THDS BOO S | b
LI ¥ v =-DRAIN FLUG A B.S.PIPE THI 450 | _.lf- % A
" 1 SUMP - DRAIN PLUG A B.5.PIPE THD, 459 wl O o
" % EXTERNAL COOLER PUMP i2msr |€ 500 a | v <«
« _» PUMP~ PUMP TO CRANKCASE g W, E 300 > g U
HEAR FLEXIBLE ENGINE SUPFORT - SETSCREW-(HLW) YapsE |E 2100 - v
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Instruction Leaflet No. 511

GAmDNER.

LW, LX, L3 & L3B MARINE ENGINES

Engine and Propeller Shaft, Alignment Shims
Jor

fitting between Engine and Bearers.

[N P ——
-

GARDNER ENGINES (SALES) LTD.

Head Office and Works:
BARTON HALL ENGINE WORKS, PATRICROFT,
ECCLES, MANCHESTER. M30 7WA

Telephone: 0561-789 2201 (8 lines)

London Office: 130, BRIXTON HILL, LONDON. SW2 IRS

Telophone: Sales Offices: 01471 0978/9
Spares & Service Dept: 01671 1564



Instruction Leaflet No. $14

shims of the thickness an

Engine Reverse Gear Unit,

GARDNER.

To obtain alignment within +003" and to obtain a total thickness of shims between
* 003" and -T%:J' with steps not greater than +003", it is necessary %o have availabie

4 off shims 003" thick

d quantity quoted below for each individual foot on the

3 "oo.oom oM
2 wo.oa o
With these saims it is possible to obtain a total thickness as per the table
below,
TOTAL THICKNESS | QUAN. OF SdIMS TO BE USED ) TOTAL THICKNESS |QUAN, OF SHIMS TO BE USED
OF SHINS oo | oo | oz | O UM 003" | -0om | o320

*Qoa" 1 - - 035" 1 - 1
Q06" 2 - - < 038" 2 - 1
* 007 - 1 - -39 - 1 1
009" 3 — - + 041" 3 - 1
. 010" 1 1 ~ - 0420 1 1 1
w0z . i 4 - - - 044" 4 - 1
*CL3" 2 1 - * Q45" 2 1 1
+ 014" - 2 - 046" — 2 1
*QLle" 3 1 - « 043" 3 1 1
JUVE 1 2 - 048" 1 2 1
<019 4 1 - + 051" 4 1 1
+ Q20" 2 2 - « 032" 2 2 1
«C21" | - 3 - 053" - 3 1
* 023" 3 2 - « 005" 3 2 1
* 024 1 3 - « 056" 1 3 1
- 026" 4 2 ~ + 058" 4 2 1
<027 2 3 - * 059" 2 3 1
* 030" 3 3 - * 062" 3 3 1
032" - - 1 + 064" - - 2
033" 4 3 -

RD 146 2







