WR982

Early in the cold days of 2007 it was discovered, o r more
accurately, re-discovered that Avro Shackleton MR | Il
WR982 was 50 years old in this year. A plate found in

the nose wheel bay identified the build as being
completed on the 11 ™ of June 1957. Records show that she
was ready for collection in February 1958.

When WR982(J)
arrived in Charlwood

in late 1988 it was

in pieces. It had

been wused at RAF
Cosford for
engineering training

for nearly twenty

years. Initially,
members of a local
college assembled

her with the help
and assistance of

local volunteers.

Over the next few years a small team formed and slo wly
the aircraft was bought back to life. By the early in
this millennium a regular feature of the summer was the
sound of four Rolls Royce Griffons growling away. This
was an element of a show run annually by the Southe rn

Counties Vintage Vehicle Society.

These public engine runs were very popular with bot h the
vehicle show visitors and aircraft enthusiasts alik e.
Sadly, it all came to an end in 2001.

Since that time the engines have only had sporadic work
done on them and some had not been run for 3-4 year S.
For some reason the engines on the starboard side ( No.’s
3 and 4) have been worked on more than those on the port

side.

Amongst the engineering team there had been some ca sual
discussions about the prospect of reviving the engi nes
for a “birthday” celebration. It was also a wish th at the

original run crew should be present.

During 2006 Andy Scrase, the engineer whose foresig ht and
interest had been instrumental in getting the engin es
working in the first place, became re-acquainted wi th

WR982. It was put to Peter Vallance that we should
celebrate WR982( J)s 50 ™ birthday with an engine run. He



warmed to

calendar.

eventually agreed that it
would be a suitable event
to add to the

There were a number

issues with the aircraft,

most of which would need to
be resolved prior to any
attempt to run the engines
again. Some of these issues
were addressed during the
next few months.

and

museums

of

Amongst

them was the perennial one

of overheating. It was thought that the correct
operation of the radiator flaps would partly resolv

overall overheating problem. When a survey of the
operation of the radiator flaps on each engine was

carried out it showed that some worked and some did
There are a number of rods that comprise the operat
mechanism for the radiator flaps; each rod has a ro
joint at the end. Most of these were seized or ver
stiff, this obviously had the effect of preventing
impeding correct operation. A couple of the flap ¢

units, a device which takes open and close inputs f
either the automatic switches or from manual select

on the engineers panel, were faulty. The primary c
seemed to be water getting into the unit and causin
solenoids to short out, this in turn burnt out the
solenoid coils. A decision was made to renovate al

the seized rods and levers to alleviate those probl
Coincidental with this decision there arrived a new
engineering volunteer in the shape of Dave Cawthorn
Despite not having an aviation or engineering backg

he quickly showed an aptitude for the task. Dave t

the task of renovating each engines radiator flap r
etc, which meant eight sets of mechanisms (two per

He stuck diligently to this task until it was compl

in late July, a thankless, repetitive job that was
completed with great enthusiasm and much expertise,
really superb job.

Whilst considering an appropriate date to celebrate
50" birthday it was decided to combine an event alread
in the museum’s calendar with the effective birthda
celebration for WR982. The event already scheduled
for a Royal British Legion BBQ on Saturday the 25
August 2007. With this target date now set the rema
essential tasks could be scheduled. As a part of th
overheating investigation, radiators on the No0.3 en
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has been removed, flushed and replaced. No engine r

been carried out subsequently, so the condition of
engine was unknown. Since most of the engines had n
been run for some time it was decided that the plug

24, on each engine should be removed for cleaning.

only exception to this was No.3, this had been run
couple of months earlier as a part of the overheati
investigation.

With all of the mechanical work completed on the ra

flaps it was found that No.2 control unit was fault

would only close not open. The control unit was re

and sure enough the solenoid coil was open circuit.
solenoids operate a number of mechanical switches t
pass 24V to a pneumatic control device; two signals
operation are used to move the pneumatic ram to eit
the open or closed position (or anywhere in between
One signal exhausts one side of the ram and the oth
provides pressure on the opposing side to move the
and consequently the flaps via the mechanical rods
linkages. No spare was available so another method

be devised, more on this later!

The first engine to receive the plug clean treatmen

No.4, this had presented a problem in the autumn of

An ominous “squeak” from the front of the engine ha
developed when the propellers were turned.

The first thoughts
were that it might
emanate from the

propeller

translation unit, a
very worrying
prospect. The
other likely
possibility was

that due to non-

running and the wet

weather that one of

the front cylinders

has started to rust. All of the inlet plugs were r

and a mix of petrol and engine oil was poured into
cylinder. It was with some relief that on turning
props it was clear that the squeak had disappeared!
introduction of oil into the cylinders in itself po

minor problem; it deposited oil onto the exhaust si
spark plugs. This clearly meant that at some time

future all of the plugs would need to be removed an
cleaned. To keep the cylinders from getting any wat
into them until the cleaning process was started al
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the inlet side spark plugs were refitted but the ig nition

harnesses were left off. These were the

conditions that
were found in August 2007
when cleaning was finally
started. The entire set of

inlet and exhaust plugs
were removed and cleaned
using a combination of
petrol, toothbrush and a
small mechanical cleaner,
much care was taken not to
damage the centre
insulator. There was
slight delay in refitting

the inlet plugs while we
sorted out a “home goal”.

When the plugs were fitted after the cylinders had been
oiled, any plug was fitted to any cylinder. Inevit ably,
it turned out that there were two different plug ty pes
and these had been mixed, this was only discovered when
attempting to refit the ignition harness leads. Thi s was
soon corrected! So, with two people working on the plug
clean (Peter Mills and Dave Cawthorne) fairly swift

progress was made. The speed improved even more whe n Tom
Davidson and Kirsty Frampton volunteered to do the actual
cleaning of the removed plugs.

No.1 engine was next to

receive the treatment;

once again Dave

Cawthorne took up the

task of removing,

cleaning and refitting

all 24 plugs.

Other checks of known

problem areas soon

revealed more problems.

The engine fuel primer

pumps are a constant

source  of  problems,

especially when they

haven’'t been run with any fuel in the primer lines. For
these pumps the only lubricant the impeller gets is from
the AVGAS that passes through it. If it's run dry o ris
allowed to dry out, the pump impeller will corrode and
eventually jam; this in turn has a number of direct

consequences that can ruin the whole assembly. A qu ick
check of the two pumps (one per side) showed that t he
starboard pump was faulty and the port side sounded very

rough. The starboard pump was removed and sure eno ugh



the impeller was found to be jammed. A spare pump
tested and found to be in good condition, this was
refitted to the aircraft. For the removed pump, af

splitting the motor, gearbox and impeller housing t
mechanism was lubricated with diesel and the pump
mechanism turned. The pump impeller was submerged i
diesel oil for a week. After removing the pump fro

diesel it was fitted to a gearbox and motor assembl

With both the inlet and outflow side submerged in o

power was applied and a strong flow commenced
immediately. The pump was left running for a few m

to ensure that it continued to operate. Once it wa
confirmed that the pump was fully functional it was
cleaned, the connections capped and it was declared
serviceable. In its lubricated state the unit will

in good condition for the foreseeable future.

A part of the checking process for the aircraft inc

other electro-mechanical checks, fuel cocks, boost
starter motor, fuel booster pumps etc. All of these
checked out OK.

The problem with the radiator flap control boxes wa
resolved by replacing the mechanical switches and
solenoids by using a locally designed solid state
version. This replaced all of the mechanical parts
modern transistors used as controls and switches, t
electronics being fitted into the same box as the
original units. A prototype was constructed and fit

the aircraft. With the pneumatics charged the oper

of the new unit was checked and it was found to wor
perfectly. A *“proper” version using a pcb wil be
constructed and fitted when available. The prototy

not initially encompass the auto operation, althoug

design does incorporate the relevant inputs etc to

full auto operation.

On Saturday, with just a week to go it was time to

the condition of the engines on the starboard side.
Approximately 20 gallons of fuel was poured into th

tank in the starboard wing root. The first engine

started was No.3, with the engine primed with fuel

all switches in the on position the engine was turn

It failed to start! Various attempts were made unti
finally it fired. Unfortunately it would only run w

the primer switch pushed, it would wind down immedi
the primer fuel was removed. The work on the primi
pump showed it value at this time; the pump had bee
almost continuously for an exceptionally long time.

several minutes in this state the engine very hesit

and roughly ran up to approximately 1800 RPM. It
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appeared to be a fuel starvation issue, not too
surprising since no fuel had been in the system for

time. After a few minutes the engine was allowed to

to rest, it clearly needed some attention! With No.
stopped it was time to try No.4, this engine again
refused to start and only one cylinder fired a sing
time. Initially, it seemed to be a lack of primer

this was later refuted when primer fuel was seen to
running from the overflow. Another attempt was mad
start No.3 using a slightly different method, it st

much better but was not happy idling and generally
response to the throttle was very poor. It worked,

was clearly not very happy.

So, with one week to go we had one engine sort of
working, one that really didn’t want to go at all a

two on the port side were unknown. The plugs on No.
still needed cleaning and the port side priming pum

a possible problem. Sunday saw two engineers asses
the results of the previous day’s activities; the f

task was to investigate the non-start problems with

Since there was little doubt that primer fuel was
reaching the engine the next most likely cause of t
problem was obviously ignition. A quick check of t
magnetos showed that the points, whilst not in grea
condition, were opening and closing correctly. A q
clean was done anyway. Next to be checked was the
coil. The first check of the boost coil was to sim

listen to it when it was switched on. Internally,
bell-like trembler switches current through a coill,
“buzzing” sound can clearly be heard from the outsi
No sound could be heard coming from the location of
coil. The boost coil is essential for starting the
Griffon; the starter motor is only able to turn the
engine at a low speed, so the magnetos are not prod
enough electricity to provide a good spark. Boost c
output is used to produce a “shower of sparks” this
boosted spark is fed only to the inlet side spark p

Once the engine starts to fire, the magnetos, now r

faster, start to produce higher output voltages. Wi

spark plugs producing a reasonable spark the engine
run normally. Without the boost coil it's almost ¢

the engine won't start, especially given the age of
magnetos and the general condition of the ignition
system. Probably with new magnetos, harnesses and
the story may be different.

A couple days later the boost coil was removed and
dismantled on the bench in the workshop. It was cl

that this unit was in a poor condition. After a co

of hour's effort it eventually it started to work.
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Although, it was still not in very good condition i t was

at least trying to work! It was refitted to the eng ine
and a quick test confirmed that it at least “buzzed " as
expected.

The port priming pump had been removed a couple of days
earlier ready to be tested. Prior to being tested t he
unit was broken down into its three major parts, mo tor
assembly, gearbox and pump assembly. The gearbox w as
found to be dry; it is normally packed with an

appropriate grease. The pump was also very dry, bu t
would rotate showing only a slight resistance. With the
gearbox now lubricated and the pump primed with die sel,
the unit was re-assembled. The previous method of

testing priming pumps was used to run the pump, imm ersion
of the pump in/out assembly in diesel and applicati on of
28V to the motor plug. The pump ran vigorously, a good
flow was seen and the unit ran smoothly for next 5- 6
minutes. With this completed the pump was capped a nd
declared serviceable.

A decision on the timing for the run on Saturday th e25 ™
of August had been made; the run would not commence until

7 p.m. This was fortunate as there were a consider able
number of tasks to be completed before we were read y.
Fuel had been added to the port side on the previou s
Friday and a small amount was also being sourced to top
up the starboard side and to ensure that sufficient was
available for testing and running. One of the item s on
our “wish list” for this run had been to crew the

aircraft with the original crewmembers. In the pas t run
there had generally been four crew members on board and
another acting as crew chief. The crew had general ly
comprised of; First Pilot: Nick Baulf. Co-Pilot: Sc ott
Mortby.

Flight Engineer: Andy Scrase. Check List: Rob Petti fer.
Crew Chief: Peter Mills.

For a number of reasons it was very unlikely that w e
would be able to assemble this combination. Andy S crase,
the man we hold as our Chief Engineer, had been awa y
during the week before. When he arrived on the day he was
briefed on the progress and the outstanding jobs. Andy
soon added to the list, he had been considering the

problems with the No.3 engine and had concluded tha t
there was a problem with the engine fuel control sy stem.
It transpired that Nick Baulf had agreed to attend and he

soon appeared and was immediately assigned to
investigating the fuel control problem.



The previous day Milton Roach had carried on doing
checks and had discovered that the boost coil on No

still faulty, it had quit after just a couple of se

running. A “spare” was donated by WR974 and Milton
spent a frustrating afternoon and early evening
attempting to get a working boost coil.

Dave Tylee got onto checking the rest of the magnet
whilst Dave Cawthorne got to grips with the exhaust
on No.3. At one time there was the amazing sight o
twelve people working on this aircraftt Duggie Boyd
assisted by Ted Wright was removing No.2 engine plu

With fuel in the port side and the priming pump fit

test could be made of the primer circuit to No.’s 1
engines. The primer line was “cracked” at the rail

inlet side of the engine. No.2 produced a very
satisfactory “squirt” of fuel. No.l did not. The

likely cause was identified as the solenoid operate
valve between the pump line and the output to the e
primer rail. Unfortunately, access to this unit on

is very difficult and required a major effort to re

large part of the airframe from behind the engine.

is a big job and was likely to take most of the rem

time. However, it was essential to get the panel r

to fix the priming system. Rod Barker and John Ste
started this onerous task, assisted at various time
Ted, Milton and Andy.

In the meantime Nick, Dave Tylee and Andy were slow
working their way into the innards of the fuel cont
system of No.3. By early afternoon there remained o
two jobs outstanding, the fuel control on No.3 and
primer valve on No.1.
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The arrival of Peter

Grieve with his

two

Merlins and a Griffon

58, gave us real
incentive, especially
when he parked right
next to WR982! We

really had to get ours

going!

Finally,

enough

airfframe was removed to

allow limited,

sufficient access to the primer solenoid and valve

No.l. The valve was transported to the workshop,

dismantled, cleaned, tested and returned to the air

With the valve fitted, the primer system was checke
again; this time there was a good flow of fuel from
primer rail on the engine, job done! There just re

the small matter of replacing the airframe part tha

been removed. As it turned out, it was refitted an
buttoned up in plenty of time. By now the time was
approaching 5 p.m. and the fuel control system was

in pieces. However, progress was being made. A par
the fuel control consisted of a chamber with a diap

when this part was dismantled the chamber was found

full of debris. This was a legacy of an earlier pro

with a rusted and corroded main fuel connection at
rear of the nacelle. This detritus would have inter

with the correct operation of the fuel control. Fi

the idle jet was removed. At one end of this was a
bearing that the jet revolved around. This bearing
seized solid. A quick trip to the workshop and an
attempt was made to release the bearing. It refused
move! Plan B now came into play; heat was applied t
bearing. With the bearing suitably heated it was p

into diesel. After a few minutes emersion it was re

to the vice and an attempt was made to rotate the
bearing, it moved a fraction! Soon it was moving f

with full rotation the jet was put into the chuck o

electric drill. With the bearing held still, copiou
amounts of lubricant were applied. It wasn’t long b

the whole bearing assembly was soon moving; spinnin
feely and smoothly in the drill. With this complet

the various items removed now cleaned, re-assembly
Despite concerns about the advancing time, the whol
assembly was refitted and ready for testing by 6 p.

Testing consisted of turning on the main tank fuel
pumps and opening the No.3 fuel cock. This reveale
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couple of fuel leaks that were quickly fixed by

tightening the appropriate nuts.  Cowlings were now

fitted and the engine was ready. So, with about 45

minutes to spare the aircraft was finally as ready as we
could make her in the time.

An additional bonus was the appearance of Scott Mor tby,
fresh from his shift for B.A. at Heathrow. We now had
almost all of the original crew.

With time to spare we were able to inspect and admi re
Peter Grieves magnificent Rolls Royce Merlins, plus that
superb Griffon 58.

At five minutes to seven the crew boarded the aircr aft,
it had been decided that this would consist of:

On-board
First Pilot:  Nick Baulf
Co-Pilot: Scott Mortby
Flight Eng: Andy Scrase
Co-Eng: Peter Mills
Safety: Dave Tylee

On the ground
Crew Chiefs:  Milton Roach
Rod Barker



All other members of the engineering team provided
invaluable fire and safety cover on the ground arou

aircraft. Thanks go to these individuals, without

efforts providing the environment and support, the

runs could not have taken place.

The start order has traditionally been 3,2,4,1. Th
revised to 3,4,2,1, depending upon the circumstance

A normal start of No.3 was commenced; with only a f
blades turned it started and immediately settled in
smooth 750rpm idle! The extensive work carried out
the fuel control was vindicated.

Next No.4 was primed, boost coil activated and the
starter motor engaged; despite much “cranking” it r

to start. After a couple of attempts it was tempor
abandoned.

Focus now turned to the No.2 engine; again suitably
primed it was turned and without any fuss it fired
settled into a good idle.

Next, No.1 was prepared and turned, despite an init
slight cough and it too refused to start. After a

of attempts this was again temporarily abandoned an
attention returned to No.4. After a short discussi

starting procedure was changed this time. Normal s

put the fuel cock on, magnetos on, prime the engine
starter motor on with the boost coil activated. Th
time the start was commenced with the magnetos off
prime. After a few seconds the magnetos were switc
on, almost immediately the engine fired, with the
application of a small amount of prime she burst in
life.
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Now with three running it was back to No.1l. The sa
revised procedure was adopted for this engine. The
result was the same, a couple of coughs when the ma

were introduced and then a little prime and she was

Now we were cooking!

There was much jubilation both inside and outside t
aircraft, after more than 6 years we had again got

the Griffons running. There is very little to comp

the sound of four Griffons growling in unison!

All too soon it was time to start closing down, in

No.4 anticipated this and started to die on its own
judicious use of the primer kept it going just a li
longer. She was allowed to die after a minute or s
cause of its idling problem was highly likely to be
same as No.3.

No.1 was closed down next, its spinning propellers
changing from a light-reflecting disk back to indiv
blades.

Now with just the two inboards running smoothly, bo
were given a bit of throttle and wound up to nearly

rpm. Both behaved magnificently! A quick magneto ¢
revealed only a slight rpm drop, well within limits
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Finally, they too were run down and allowed to come to a
stop. The silence was both awesome and sad.

What had started in the back end of 2006 as a wish had
been fulfilled in that late afternoon sun of an Aug ust
day.

Happy 50 ™ Birthday =~ WR982



