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SILYER WR

SIILVER WRAITH
STLVER DAWN
BENTLEY

Nurber of cylinders
Bore

Stroke

Piston displacesment
Compresaion ratio
E,P.

Sump capaclty
Sparking plugs
Firing order
Welght

Suapension

+ Hee cylinder head types.

The larger bore engine
inatsad of "By-paas" filtration,
filter, and also the hinged-type

PHANTOM IV 1

Nurber of cylinders
Bore

Stroke

Piston displacement
Compresslon ratio
HOP. .

Sump capacity
Sperking plugs
Piring order

Weight

Suspension

The erankcess and cylinders are a cast-iron mone-bloo

AITH — SILYER DAWN -— BENTLEY MK. Vi
R. TYPE BENTLEY — PHANTOM IV,
EGINE,

A to E Jerien P Sariea Crwards

A& B Beries ¢ Serlea Orwards

A to L Beries M Seriea Criwarda

6, In line, 6, In line,

»

idn. .

4,256 c.cte. L.566 a,a's.

+6, k1 +6.411

29.4. 3154,

2 gallons. 2 gallonn.

14 w/m, 14 o/m,

1!’*!216s315- 1llh2n6a3,n5'

lba, approx.

2 polnt, 2 point,
incorporates "Full-Flow* oll filtration
and 1s esally recognised by the large oil
oil filler cap on the roocker cover.

8. In line,

§z".

5’675 c-c'!m

AL

)?.2.

2% gallena,

14 m/m,

1,6,2,5,8,3,7,h.

790 lbs. approx.

2 paoint,

casting, the

top porticn of the cylinders being fitted with short "Bricrome” inaerts, exvel*
sarly series which were "Flash Chromed", -

The detachabla cylinder head is of aluminium alloy.

Overheed inlet, and side exhaust wvalw»s are fitted, the inlet valve
ssats being of nickel chrome steel,
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SILVER WRAITH — SILYER DAWN — BENTLEY MK. YI.
R. TYPE BENTLEY -— PHANTOM iV.

CYLINDER BLOCK.
Material - (ast Iron

. 1
Stendard cylinder bore dia. - 3.5005"*1 and 5.625"*17
Cylinder bore tolerance
(requiring re-bore) - 005" ovality

RECONDITIONING BCRES:

The best method of determining the condition of the cylindera in an
engine before reconditioning is the use of s dial gauge.

To uss, the dial gauge 1a
ingerted in the oylinder bore, aes Pig, Bi.
It is then turned spirelly or completely
roteted at aAp many pointa as may be
desired, taking readings at esch point.

It the dial gaugoe is wet to
correspond with the exact diameter of the
standard bore, it 1a easy to determine the
oversize piston a8 well as the amount of
motal which must be removed fream the
cylindar walla.

. 4ny reliable type of boring bar
mey be usad., Tha operating imstructiona
jasued by the manufacturer should be
followed explicitly.

The oylinder horea should be
re-bored in stages of plus ,005" tc ault
overaize piston range.

After the cylinder bores have
been re-borea to within 003" of the slze
deaired, thay should be finished or
pelisghed with an expanding type hone.

FIG, B1. CHBCKING COYLIKDER BORE.

Honing atones ~
Carburundum C-180~N~-VGN

iRough) -

Fine) - Carburundum G-320-N-VGN

Spindle Speed -~ 180 R,P.X,

Lubricant - Duckham's iquicut H.M. Soluble oii,
with paraffin

"Honing - 331% oill to 66 2/3% paraffin

Boring - 70 - 75% pereffin

. In opersting, the hone is pleced in the oylinder bore snd expandsd until
it can juat be turned by hand., The hone is they operated, up and down, in the bore
uptil it begina to run free. Then the expanding nut, on ths top of the hone, 1s
tightoned and the hone 1s agsin passed up end dowm, in the boré, until it runa fres.

\ It should be noted that the standard oore aize im 3.5005" or 3.625* end
thit any oversize must be to the full eize, e.g. if it is necessary to re-bore to -
£it ..010" oversize pistons, the cylinder bore size must be 3.5105% or 3,635%, it 1s
not pormissible to be on the minus sige.

-B.2~
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SILYER WRAITH -— SiLVER DAWN - BENTLEY MK. VL.
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BRICROME INSERTS:

Originally, the top 2,250" of the cylinder bores ware "flash chromed"
to a thickness of .0015" on the bore dismeter. This was later superseded by the
fitting of short "Bricrome™ inserts.

Whers reconditioning is necessary to the originsl "echromed" bores, it
will be necassary to bore out and fit the short inserts.

These inserts ars available with a wall thickness of ,062" and are
intended to cover re-boring up-to and including the maximum standard ovarsize of
plug .04LO".

If the lower part of a cylinder is badly acored, i,s., too deeply to
clean up to match with the remaining borea, a three-quarter length liner is
available for fitting to the lower portion.

To £it inserts, remove oylinder head studs and set up the orankcase
sbaolutely true with the originel cylinder bore,

Check the new inserts for paraileliam at the ands and correct if
necessary. (8ee Fig.B2),

The bottom face must be
machined perfectly trus, Any slight
discrepancy on this end will ocsuse a
gep on ane part of the "butt" Joint,

: When boring out for fitting
the ,062" inserts, adjust the boring
cutters 8o that the first out is heavy
encugh to get undsmeath the original
ghromium plating, Counterbare to &
depth relative to the length of the new
insert.

Meagure the outside diemeter
of the inserts in six places and teking
the mean diameter of these measurements,
bore out the cylinder block, allowing
for ,0025" to .0035% Anterference
between the insert and the cylinder
bore.

Prior.to pressing in the
inserts, cheok chamfer at bottom of
counterbores is asmaller them that on
inserts, to ansure clesrance ani no
interferanse on the butt joints when
inssrts are fully pressed home.

Fic. B2, CHECKING END FACE OF
TNSERT.

-B.3-
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SILYER WRAITH — SILVER DAWN — BENTLEY
R. TYPE BENTLEY — PHANTOM Y.

Press in the inserts DRY, with hydraulic presa, pressure required
approximately 3 tons,

If fitting two inserts to the one cylinder bore, press ln lower one
and upper one together from the top.

Grind off endas of inserts flush with top surface of crankcase,

Bore straight through inserts, or inserts and original cylinder bores
Lo the nearest standard oversize, allowing 003" for honing, Replace the
cylinder head studs.

Hone bores to required size, taking carc that, owing to the differences
in texture of the insert and bore, to guard sgainst scoring,

JORE PLUGH:

Steel core plugs with an aluminium joint washer are mow standard for the
crankcase and in a cess where onec is defaective and leaking, it should be replaced
with one of ,062% oversize on threed dlameter.

Care must be taken when removing the def'sctive piug, not to damage the
remale threads in the block; after removal, clean up threads with suitable tap,
und sorew in new plug, using a little "Heldite", with a two pin spannoer,

CONNECTING RODS,

L0015 - 003",

-m‘t“ = -01‘{-'-

.75025" + % bore (reamed in paaition).
1 1lb. 12 ozB. approx.

Running elearance
End play (rod-piston)
Small end bush (fixed)
welght (with cap)

Material - Ohrome Molybdenum Steel,

Length .= T7.950" centre to centre.

Journal size - 1.999" (3tandard).

Bearing size - Pre-aized bore to suit diameter of C/pin.

The connesting rod should be
checked for alignment of the piston and
gudgacn pin with big-end bearing, for both
bend and twist, on a connecting rod align-
ment fixture, aese Fig. B3, and corrected as
neceasary. Alloweble twilat or bend in
alignment is 001",

The connecting rod bolts are aof
the Pfitted" type; if, after cleaning up
the bolt holes in the rod and cap, the
balts are found to be slack, the holes
should be reemsd out and 004" oversize
bolts are fitted.

The connecting rod bolt nuts
should be pulled dgwn using a box spenner
and & six inch tommy bar.

The commecting rod should be
installed on the crankshaft so that the
o0il spray hole ia facing towards the "thruat"
FIG.B3.CHECKING CON-ROD ALIGNMENT,

-B.4-
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SILVER WRAITH — SILVER DAWN — BENTLEY MK. VI,
R. TYPE BENTLEY — PHANTOM V.

side of the engine.

On production, both the rod and the oap are etched with the nunber of
the cylinder to which they are to be sasemblad, The numbera are etched on the
non-thrust" aide, Whem the rods are being re-assembled they should be placed
back into the same cylinder from which they were removed with the atohed
numhers opposite the “thruat" side,

The comnecting rod big end bearings are of the pre-sized stesl backed
strip type, having a copper end lesd-indium heering facing, They should he
Jiscarded and new onss fitted if the lead-indium plating has worn through on any

part,
BISTONS,
Piaton material -  Aluminium alloy,
u type =  Split akirt,
! length «  4,270%,
Claarance top - 020, .
Gl bottom - No clearance on thrust d4ia,
Groove depth
Compression = L1299,
- 0il acraper RS 1%l
Nuymber of Bings
Compresaion == k2
0il acraper - 1.
Ring Width
Compression - LATE".
011 ecreper - 092",
Ring gep (all) « G014,
Gudgacn pin dis, - L750%.
. " length - LAT75V.
- ® f£it in piston -~ ,0002? interfersnce, oold,
n " fit in rod ~  Hunning fit,

FITTING PISTOM3:

The platons are cam grownd to the deaired eocentricity at the tap of the
skirt and this eccentricity is progremsively reduced so that it is subatantially
luss at the bottom of the skirt, Thia gives a more uniform bearing with minimmm
friction.

QOveraize piatana are normally avallable in steps of ,005% up to « 040"
sversize, The gulgeon pins ere individually fitted to each piatan and should be
kept strictly in combination,

In fitting pistons it ia most important that the correct clesrance,
,003" ~ .D035"%, st the top of the skirt is obtained, end the anly reliable mathod
is to measure the cylinder bore with a dial gauge and the plston with & auifable
micrometer.

Fitting should be done at normal room temperaturs, T0°F,
PISTQN RINGS:

To check the ring gap, insert the piston ring into the aylinder bore
about 1" from the top and measure gap with feeler gauge. See Pig,Bh.,

If the ring gapa are leas than the recommendad clearance, remwve the
ring end with a very fine file, dreas the ends until ths corrsect clearsnce la
cbhtained.

- B.5 -



SERVICE HANDBOOK

SILYER WR&'TH — SILYER DAWN — BENTLEY MK, YI.
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Side olearance of ring in groove
is measured with a feeler gauge with the
ring fitted in groove but not installed on
piston. The back side of the ring should
be rolled entirely arovund the groove, to
ensure that the ring is free and does pot
bind at any point.

The oll scraper and intermediate
ocupression rings are marked "T(OP" on the
upper side of the ring and they must be
installed with the marked side towards the
top of the piston.

The rings should be inastalled in
soquenos over the top of the plston. Do
not remove rings over the piston ekirt, as
this is liable to cause #scoring.

The gaps in the three rings should
not be in & vertical line, neither should
thero be any ring gep over the gudgeon pin. FIG. B4. OHECKING RING GAF,

It is therefore dasireable to stagger the
gaps s¢ that they are squally spaced around the circumference of the platon.

ASSEMBLING:
The piston should be aseembled to the rod se that the slotted side of the

piaton is opposite to the oil sprey hole in the connecting rod and also the thrust
side of the cy o

The gudgeon pins having a slight interference fit, assembly will be eased
if the pistcn is first immersed in boiling water for a short periocd.

In slipping the piston back into the cylinders, use extreme care and do
not foroes the rings into ths bore. Compress the rings with a Ring Clamp until they
ontex the cylinder freoly.

CRANKSHAFT AND MATN BRARTNGS.

CRANESHAYT. SILVER WRAITH
SILVER DAWN
HENTLEY

Material - Nitrided ohrome molybdenun steel

Number of - Journals 7

Journal size - 2.750" - } (stendard diemeter)

Journal length - No. 1 - 1.825*

Nos.2,3,5 and 6 - 1.400"
No. & - 1.875%
Fo. 7 - 2.100"

Mumber of crankpins - 6
Crankpin aize - 1.999" - } standard diameter
Balanos weights - Detachable
Crankpin length - 1.5
Thrust washer
{Overall thiockness) - 092" -2

-B.6-
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SILYER WRAITH — SILYER DAWN - BENTLEY MK, Vi,

R. TYPE BENTLEY

— PHANTOM Y,

NOTE: - With the introduotion of the 3.625" bore engine the crankshaft end wsab.
were strengthensd, whioh means that the crankshaft for the 3.500" bore
engine is not interchengeable with the shaft for the 3,52%" bore engin
Also, the Front and Reer main bearing shells heve 8lso been reduced in
width to ault, thus rendering thase alsc non-intervhangeabls.

3.625" bore engine.

Journal length

Width of Mein

Naterial

Number of Jjournals -
Jowrnal aize -
Journal length -

Bearing Shells

- Nitrided chrome

Pront 1.450"
Rear 1,850
Front 1.118*
Rear 1.468"

PHANTOM IV :

molybdsoun steel

g .
2.750" - 3 (etandard diameter) %Wll" 1 Awnk

No., 4 = 1.9375"

No“zljakasa? and 8 - 1.400% - 2'3’

Naa 5 - 10875.

Ne. 9 - 2.100"

Number of crankpines -~
Crankpin size -
Crankpin length =
Balance welights -
Thrust washer
{Overall thiokness)-

8
1,999" - %
1.375%

(’Tunnw{)
Bw;ng housfﬂ'j 24415 inc h

Integral with webs

092" = 2

Alternative orankshafts may be used on production, either “EN.13" or
"Hykro* steel. This specificetion im always stamped on the front web or flange
and must be checked for the "Hardness® figure of the nitriding.

EN019 ‘o
Hykro -

The orankshaft is
balanced statically twice, once
a8 & datail crapkshaft only,
end agein with oil caps and
flywhesl fitted, It 1s
supported in ateel backed
vopper-lead-indium split type
shell bearinga, which ere
detachable and can be renewed
in certain cases without the
pecessity of removing the
crankahaft. -

End thrust is taken
by the two alloy metal split
thrust washers, arrsnged elther
pide of the centro main bearing.
The lower halves of these washera
are keyed to the bearing cap to
prevent rotation, Note:Front end
waahers sre etched *X* on
originel assexbly.

~B.7-
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The crankshaft end float is;- .002" - ,006". (Measured on centre journel.)
TNSPECTING THE CRANKSHAFT:

Before inspecting the crankshaft for wear or bowlng, check whether the
journals or crankpins have previously been re-ground,

1. Mount the crankshaft on a suitable stand and check wlth a michrometer
for wear on the Journels and crankpins.
Any wear of the jowrnals must be taken into account when checking for
bow,

2. Mount the asix-throw shaft with the journels, Nos. 1 & 7 in & pair of
vea-blocks pleced on & marking out table, apd ensure that the crank-
shaef't axls is parsllel with the table and free to rotate.

Before mounting crankshaft, it would be advisable to use & test bar on
the veswblocka to ensure that the crankshaft will be parallel with the
table, If a test bar is not available, the journals, Nos. 1 & 7 should
be checkad for dismeter, and after the crankshaft ig mounted on the
vea-blocks, & second check should be made with a dial helght geugs over
the jowrnals, If the axis is not parallel, packing piecea should be
inserted under the vee-blocks.

FIG. B6. OHECKING PARALLELISM OF SHAPT AND TAELE,
The elght-throw shaft should be mounted on Jourmale 3 amd 9.

3. Turn the shaft in the blocks, and test FPor bowing on the centre
jouwrnal by means of a dial indicator mounted on & scribing block.

The naximm permisaible bow is;~ 010",

PFIG. B7. CHECKING CRANESHAFT BOW,

-B.8-
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SILVER WRAITH — SILYER DAWN — BENTLEY MK. VI.
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The errors dus to ovality of the Journale must be taken into account in
arriving at the figure for bowing which will be helf the maximum dial
reading of the ipndicator.

b e Next, turn the shaft ao thal the webs of each cramkpin are st first
parallel, and then at right angles to the table and chaeck the
parallieliam of the crankpins ‘n each inatance.

In ohecking the crankpins and Journals for wear, the fect that the ahaft
may have beoen reground, ahould be taken into account.

If it ia found that it is necessary to regrind the journals or crenkpins,
2 hardness test must be made to establish whether the shaft should be renitrided
before returning to service. This teat should be mede on a crankpin or journal
that has had the greatest emount removed from its diameter by the grinding
operation, or, in the casg of & salzure, on thet pert of the bearing most effected
by the heating (this cen usually be seen by the "temper" colours remaining on the
bearing surfece.) y

The ninimum herdness figu.’:e for reground crankshafts is either 570 or
800 V.P.N., see page B7, using a 10 kg, load for the Vickers Diamond Pyramid
Machine; and a crankshaft that has been subjected to bearing seizure should be
rejocted if less than this figure is registersd.

REGRINDING AND LAPPING:

A8 previocusly stated, the Journals and crankpins of a crankshaf't which
have become scored or rendered outaside the limits of ovality, way be restorsd to a
satisfactory working condition by regrinding, lapping and polishing. The ccmbined
operations should result in the diameter of the Jjournaels or orankpins being reduced
in multiples of 010" to & meximum of ,060" undersize.

Grinding ehould not be resorted to, unleds it is necessery to remove more
than .005" toc reastore & true diameter. Up to this amount, the journal or pin should
be rectified by lapping only.

When regrioding journels, no metal should be removed from the crank-web.
For dstails of the stages of regrinding, see tanle below: -

STAGES OF DIAMETER OF DIAMETER OF
REGRINDING." JOURNALS, CRANK~PINS.
1 2,740 - 1.989 —%
2 2,730 - 1.%79 -
3 2,720 - 1.969 -
L 2.710 - 1.959 - %

The shaft should be set up on the grinding msachine, using an adaptor
for the flanged end, and a centring plug for the other end when grinding the
Journais.

- B.9 -
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degreea C. miat the whael touch the aide radii of the
crank-web,
e. The ratius &I the wheel
be to ensure grinding fades out not more than

- B.10-



SERVICE HANDBOOK

SILYER WRAITH — SILVER DAWN -— BENTLEY MK. ¥I.
R. TYPE BENTLEY — PHANTOM IV,

-B 11—



SERVICE HANDBOOK

SILYER WRAITH — SILYER DAWN — BENTLEY MK. Yl \I
R. TYPE BENTLEY — PHANTOM IV.

- B,12 =



SERVICE HANDBOOX
SILYER WRAITH — SILYER DAWN — BENTLEY MK. YL
R. TYPE BENTLEY — PHANTOM 1Y.

CRANKSHAFT DAMFER,

~B.13-
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FIG. B11, CHECKING SLIPPING LOAD

OF DAMPER,
-150°
Prgsses Puare Rean Durwen Whes Fretion Do

=-B.15-
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¥IG, Bi3.
CAMSHAFT,
STLVER WRAI¥H :
SIIVER DAWN
BENTLEY :
Drive
Bearings
End thrust
End float

Beering clearance

-B.16-
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NOTE:- During the straightening operation, care must be tekon to
protect the centre journal to prevent damage to its surface.

EX. CAM IN. CAM IN. CAM

BYI. SW SD. PHI¥, BYL PHIX SW. SD.

FI1G. BiL, CAM MEASUREMENTS,

-B.17-
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FIG. B15. CAMSHAFT EEARING TOOLS.

-B.18-
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Pearing Support Piece
Rear Support
Loceting Dowel
Retalning Bolts
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PIG, Bi6. CHECKING RUN-OUT OF CAMSHAFT FIC, E17. CIHBCKING PINION BACKLASH.
GEAR,

Inlet cpens
Inlet clozes
Exhaust opens
Bxhauat closes
Cemshaft journal dla.-

-B.19-
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gix bearings insteed of four, the previcus remerks

FIG. B18. VALVE TIMING.
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3.
L,
WHEEL CASE,

Crankahaft bore dia. - 2.4375" + 2. N
Acme threed dia, - 2.425" - 2,
Claarance -~ ,00E" - ,008%,

-B.21-
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Iniet -
Exhaust -

-B.22 -
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FIG. B21,

SILYER WRAITH

SILYER DAWN

— BENTLEY MK, ¥I.

R. TYPE BENTLEY — PHANTOM 1V,

INIET VALVES,

FIG.B20. CHECKING INIET VALVE GUIDE
WITH PLUG GAUGE,

FIG. B2d.

- B.?j -
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Remove rocker cover and rocker shaft assembly.

-B.24~
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5.

PIG. B2L, ADJUSTING INIET VAIVE CLEARANDE,
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SECTION THRO: AA,

FIG. B32. OIL PuMr
{By-pass achems)

1, Driven gear, upper, 5., 011 pump cover.
2. 011 pump casing, €, Pump float.
3. 01l pump driving shaft. 7. 01l delivary pipe.

L. Driving gear, lower, 8. 0il pump driven gear,
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PUNFP QIL PRESSUHE MIN, ACCEPTANCE
R.P.M, RESTRICTED FILOW P8, MIN.
500 8 lbs,/sq.in. 1.2
1000 18 1bs,/sqd.in, 26.4
1500 28 1bs./mg.in, 42.6

Inlet 01l Temperature to be J0°C.

PHANTOM IV:-
. JOOEPTANCE

Pit of gears in casing = ,0025% - .QO5%,
Backlash ¢f geara - L005" = ,00B" at 1,278" pitch diameter,

hﬁ mlt d 8’“. - -0025' - .m5'.

Aftor lapping, thoroughly wash, re-assemble, and refit.
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