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NOT FOR THE FAINT OF H EART

Last issue | bemused you with our efforts to extract the engine from a 1972 Silver Shadow.

Since writing | have had a couple of milde mo n s tfronalsusged some of the old gang
whosecredowaa| ong t he | ines of O0these cars shoul d
trained oper at i v e sséthatthelstpplysoéthepedeggndryemechansis e a |l i
drying up very quicklyand that it is they that need to get their hands dirty, to reabidbks,

ask the questions and share their experiences if our cars are to survive.

To do this requires time and money. Taemeri s t he di fficult one in
forafamilydaddés passion is often noteisoffitmipngdsh et i c &
and the drain needs unblockinget somehow the enthusiast copes in the environment in

which he lives, adjusting his passion to the prevailing demands on his time.

Well all this was put to one side by my critics when they chided mgefiting into the
complexities of overhauling the | egendry vee
contemplate such a task!!]! They donét need
assurance to those who would tackle such a job and foyaeelsegother that the

cucumber sandwich munchewgho truly love the mechanisms of their car they will enjoy

getting to know the more private parts of our hobby!

So where wergve? Thesub framewith the engine was clear of the body of the caraitlal

some juggling the engine was separated from the frame and the transmission separated from
the engine! A word of warning here. It is very tempting to start dismantling as you go. This
is usually the death knell for the dait will never go back tgether. It will all become too

much, you will lose partdose interest and find something far more interesting in a pattle

book or next door! So | concentrated on the engine which was the original catalyst for this
exercise.

| 4 '-~~--.

Well here is our enginminus exhaust manifolds
which if you look down the side of your engine are
pretty close to thbody sides. The transmission
has been removed which explains the tilt of what
is left. Previously you have seen the torque
converter mounting. One point tateh is when
removing the transmission, ensure that the
converter stays with it. It is not difficult to over
look this and have the unit pull out from the
gearbox as well as away from the drive plate on
the engine and then drop on the ground. Crying
after such eventssiperfectly reasonable!
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Times havea 0 ¢ hsinceghe odld days of
enormous flywheels with shrunk on starter

ring gears. Last issue showed this drive plate
but here we caseethe ring gear which is

bolted to the rear of the plateso mwch

simpler. Of course ring gears now last forever
because we now have peagaged starters

that quietly thread the little starter pinion into
the ring gear before belting itwitdir. L u c a s 6
fury! Before it was wind up and crash!!! The
old ring gears wdd always wear off their

teeth in three places on the old six cylinder
engine since that was where the engine always stopped. You would press the starter and
there would be a whirr but no engine turning. The solution was everybodyubtiie car in

top gear and rock it to turn the engine around to a spot where the ring gear was intact. Now
that was romantic motoring! The little disc riveted to the drive plate in the picture is to
balancehe assembly. The dear old sixes were balanced as a unihendhiveHydramatic

fluid flywheel as distinct from the torque converter was bolted on you needed to be sure of
balance.

By now all the induction
gear is off the top of the
engine and the front
crankshaft pulleys and
bits have been removed.
The lowerhalf of the
timing case habeen
removed and inverted for
your inspection. In the
top left hand dirty corner
is a rubber plug. This
ingenious bit pushes the
oil pump delivery pipe
into the gallery leading to
| the oil filter and then to
the big time stuff If you

\ : - leave that plug out a lot of
oil pressure will be lost and any gauge will she widely fluctuating pressure reading.

At left the engine still with its heads on, starter
and exhaust manifolds removed. The front
mounted oil pump can be seeroab the camshaft
~ gear although the driving gear for the pump has
been removed from the camshatt.

The small oil pump geawhich is bronzes driven
by a steelvorm gear Later cars reversed the
design fitting a bronze worm gear and a steel oil
pump gearSome brilliant people have actually
changed the bronze pump gear for steel so that
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you have steel driving steel which is a perfect recipe for destruction. The bronze pump gears
are available after market.

The heads can be a problem
for removalfortunately this
engine seems to have had a
sedate life and been well
maintained.The nuts and
special washers all came off
and a slight tug got them this
».. far. Some years ago | tried
the same approach with a

very early Shadow. In the

end we had the car

suspended by the head and it
would not budge and
apparently never did?

Discreet pullers have now
beendesigned which
apparently have overcome

the problem. The advice | have received has been to treat these units with great care. Do not
fling them into he local fkit station for a quick head job because invariably they will shave it
and there is very little to play with. Furthermore the head being shaved brings the rocker arm
shaft closer to the cam shaft which can upset the lift performance of tHeltamers.

There is also the problem that the heads have to match the inlet maiifaids | passed the
message

The heads are qgffhe oil pump removed from its mouait bottom left as has the pickup
stirrup which is bolted to the crankcase onltveer sidefurther along. | have been asked
whether | will convert the sealing arrangements for the ends of the crankshaft to match the

1168



later cars. The answer is no because it is a lot of very specialized work and very expensive.
The throwers on the aft work very effectively unless the main bearings ardyeary worn
or the sump is over full!

.
The cam shaft seemed to be the next logical bit to remove. An old hand pointed out that if |
did not remove the bits at the back before | put the blodke engine stand | would be up
for some keyhole surgery! This explains the block hanging in chains. The camshatft it held in
position at the front enbut before it can be removed the distributor drive gear at the rear has
to be removed. And here isthatter! The helical gear to the right runs on a shaft that can be
seen when the distributor is mpemseeneethoved. Not e
Apparently experience suggests that these two joints be sealed with a good quality gasket
cement and not use a gasket as the latter tend to weep.

Here the distributor drive gear has
been removed exposing the
rearmost bearing of the cam shatft.
Note that the shaft actually runs in
the block and does not have
separate bearings. To the left of
the shaft is one of two Welch plugs
blanking off the rear of the two
main oil galleries that run the
length of the engine. The other
one is behind the distributor gear.

1169



s

‘ Q&
The crankshaft has been remowéth the respective bearing shells and the eigtisbo

securing the camshaft gear are being removed. These do not have lock plates or washers
under the heads. The hole near the gear on the lower side is the input point from the oil

pump.

This neat little
pipe is fed from
the main oil gallery
and sairts
adequate oil onto
the camshatft gear
Note again that the
camshaft gear is
aluminium driven
by a steel gear on
the crankshaft
The hole to the left
is another view of
the oil pump input
to the block (the
block here is
upside down).
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LLCATE S R

Here is tle camshaft thrust plate and cover for the two main oil galleries.‘The small pipe jet
for the camshaft gears is part of the assemBlgiow, the camshaft gear has been removed
and the camshatft is ready for extraction. The recess surroundigeaiteads in two holes

These are the ends of the main oil galleries that feed the main bearings and thence the big
ends.
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The moment of truth has arrived. The cylinder liners have to come out to clean out the water
passages and replace the liner seal three of them.

It is essential that the whole block is heated. Not
having the prescribed hot air oven to raise a
tenperature of 150 degrees Gettled for 80

degrees C by putting a 2,400 watt radiator under

the block with a fire blanket and an old army

blanket to keep the heat in. This took about 4

hours.

Apocryphalaccounts of blocks cracking, liners
jamming pullers breaking, abound! Fortunately
again this car has been well maintained and the
task was not difficult. A very stout puller has to
be made up some indication of the pressure
required is illustrated by the extractor thread.

It is important that aiher is not pulled that is not
supported by a block end and/or another lirEnis is because the

webs at the bottom of the liners are the weakest part of the casting, it
is also the point where most of the detritus from the cooling system
collects and stks to the bottom of the liner. Pulling this past a seal
may be just too much for the casting.

The base plate for the puller needs to have the side cut off to
accommodate the main bearing webs. The maker of this puller
thoughtfully milled a groovnto the plate to hold the nut from
turning.
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The puller pullindg Note that liners are inserted either side. This was a bit of an
embuggerance in that while the block was hot | pulled numbers two and four on both sides
and let the block cool. THmers were lhen cleaned uphe old seals removed and the bulk of
the muck in the web area and the top of the btde&ned out The liners when cleaned were
stored in the deep freez&he next day the block washeated and the frozen liners dropped
into their cleaned places. They went in under their own weight! But within a minute were
locked solid having expanded. With liners two and four in place the process could be
repeated for the other four units. The white lines on the liner tops suritweietthed

number of the liner relative to the block. The etch is qaitdé &ind the lines helped to find
them. Below one of the liners as pullethe spanner used to do the pulling and the clean
block minus liner to show the seal grooves.
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At left pcking the Welch plgs out

at the other end of the block with a
steel rod. This enables the galleries
to be thoroughly cleaned

particularly after madhing. The
picture below is taken at the other
end showing the brush as it emerged
from what wagpurported to be a
clean engine!

Incidentally these are NOT Welsh
plugs as some would have #r.
Welch an American invented the
Welch plugs to seal holes left in
castings to get the sand moulds out!
The original arrangement was some sort of screw ig. pl®@n an occasioklr. Welch had

one of the screwed in types blow out and solved the immediate problem of keeping the
coolant in the block by fitting a coin in the hole and belting it with a hamBedow is the
other end of the brush. Clearly more cleanis required!

The late Geofiey Boscoe my best
friend from school over 50 years
ago bought a brand new Austin
A90. A nice well finished 6
cylinder car. | was driving it around
the back blocks of the Botanical
Gardens near Hobart Tasmania
when therevas a resounding bang
akin to a rock thrown in the engine
compartment. Fortunately | stopped
raised the bonnet and here was a
prodigious stream from the side of
the engine.A Welch plug had
blown out. Holden six cylinder
engines blew the odd one andrthe

were some small ones behind the
exhaust manifold which were
usually removed to clean the
cylinder head. The hapless
enthusiast would throw the engine
together and when filling the
cooling sytem discover a number
of water spouts from around the
manifold. Nobody told him that the
Welch plugs had been removed!

At left the handle end of the gallery
brush. This is aparticularly

effective innovation, a specially
made nylon brush half inch in
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diameter. Here Wvasbeing pushed through the block after its first professional cleaning.
One of the vexing tasks in this exercise has been getting the cylinder block clean! The
deposits from the coolant and exhaust carbon etc are easily scraped but the basic frum that
coakd the inside was impervious to high pressure wabdvrents and brushing. The only
solvents that seemed to work were allgmse thinners anchrburetorcleaner. The

commercial baths used by engine cleaners seem to do a reasonable job althougiamad t
two goes at it. This was because the block as blocks go is much larger than most if not all
other vee eights! The baths are not immersion instead they work like a dishwasher with
pumped solvents and detergents raining down and squirting up ftatimgosprays. In the

erd | fear | will have to go over the block carefully to see that the job has been done and
probably apply some oltashioned elbow grease!

Py

1

This is view of the bottom end of the liner where it pokes through the bottom of tle bloc

The liner isactually slightly larger than the hole so grips it somewhat tightly and explains
why the block needs to be heated to get the things out safely. When the engine is hot the fit
must be not quite so tight because if the lower of the tws s¢dihe bottom of the liner has

had it oil from the whirling crankshaft will find its way through the gap and leak out of the
weep hole!

Can | pop in a fatherly noteere? This whole exercise was born out of necessity otherwise |
would have not attenmted it. My motivation was generated not only by circumstance but by
the fact that | have an S2 Bentley engine begging to be overhauled and | thought this would
be good practice! Should there be readers tempted to take on the task, be particularly
consenative in pulling the liners. My Bentley has had some pints of WD40 sitting at the
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bottom of the block for years and will also be subjected to dry ice and much heat if there is
the smallest resistance.

Py : :

This is the view when you pull a lineA bit of the top linerseal
canbe seen at .dtedarkaredattbhedbottoro is the
crankcase between the two bottom seBisth seals at the bottom
are the same composition yet the lower one has to cope with hot
oil and the upper one with hot coolarfthe lower one usually

gives out first and the weep holes weep. The triangular opening
near the bottom on the right hand side is the passage for coolant
to circulate between the cylinders. The lower half of the adjacent
liner can be seen through thddoAlso can be seen a shard of
corrosive deposit that has droppedvdo Thisis the sort of item

that constricts cooling.

And at the left we have the heart of the engihe crankshaft
which is all the average man can lift. The semgular throes are
bolted on which is not usual practicéhe early cars had
| integrally casweights. The only but vital maintenance here
assuming the journals and main bearing surfaces are not badly
worn or damaged is to clean out the sludge traps. Despite the
best of filters anélange oWery fineparticlesof carbon metal
and general muck circulates in the oil and the designers decided
to use the centrifuge effect of the whirling crankshaéxwad

§ the stuff. This accumulates in special chambers in the shaft

¢ + which may be accessed through holes suitably plugged and
. ' sealed.
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sludge traps and t
big end bearings.

The o6plugs for the

he

traps have a Whanmpldcieg 6 O6

Here is a sludge trap opened which
requires a pair ofontractingneedle nose
circlip removers and a small bolt to act as a
puller. At lower left this is typical of what
you will find. The main pressure oil comes
down from the main two galleries that run
the length of the block then through

drilling to the saddles tthahe main

bearings sit in, through the bearing shells
and through the holes drilled in the
crankshatft journals. These go direct to the

6cleandéd oil then squirt

the seal it is a good idea to replace the circlips asivadter all they have been

6 a ¢ ¢ u muar reearly 40 gyears!

ANYTHING ELSE HAPPENING?

Well | have leen trying to sleep during some of the dark hours, | caught a cold that
me i nside outdetwlsdf | sur vi
swi ne 06 frhake.up mylmind whicldonob got the better deal, the pharmaceutical

threatened to turn

peopleor the media with this pandemic!

| may have mentioned that | tried to use 8pur as a battering ram on @li€a driven by an

innocent lady who stopped when | started. The Celica had a small dent in the beaver panel

under the rear bumper, the Spur ledkrery sorry for itselfl have been recalling stories of

past accidents and the boasts of how such and such car had nary a scratch but the other thing
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