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.lir E'orce Head-Q.uarters NENE INSTRUCTION NOo 9 

Technical Order 

FUEL SYSTEM = M.AINTENANCE OF FIL'l'ERS 

Introduction 

l. This instruction has been raised to record certain defects that 
have occurre d during operation of the Nene. Reasons for these de-
fe cts have been found in partially and fully blocked fuel system compon-· 
ent fi 1 ters. 

2 . Ther e are severa l filter units placed at vari ous stages of the 
Nene f ue l syst em with each filter designe d to protect vital secti on 
erat in g characteristics. 

3. The first protect ive filter is the main · low pressur e uni t mount-· 
ed at the bottan. of the wheelcase. This filters the main pri mary 
fuel supply to the engine. It is a star shaped felt element designed 
for complete protection to fuel system components. Ho'l'reverv several 
other small fi lters exist in th e syst em as a further safeguard. Each 
pump has a small wire strainer in its inl e t union housing f or initial 
protection and another small wire wound filter in the metering orifice 
to protect delivery pressure fuel to the serve chamber. The 
barometric pressure control unit has a small \tire wound filter situated 
in its pump servo pressure fuel connection housing. Each burner has 
a small wire wound filter fitted in its primary pressure connection 
housing . 

4. These small wire woi1nd filters in the B.P,C. 9 and burn­
are of extreme importance as the fuel passing through them is sup­

plied to very small metering units which rely on consistent unif onn 
flow for efficiency. 

Low Pressure Fuel Filter 

5. No cases of partial or complete blockage of low pre s sure filt-
ers have occurred to date on the Nene 2-VH. This is due mai n l y to the 

initial fuel filtering protection given by the stre amline 
filter units fitted on tanker delivery h oses. Contaminati on of the 
low pres sure fue l filter is then entirely dependent on the eff i.ciency of.' 
refu elli n,g equipment i n regard to stopping foreign matter. It i s 
cons equently important t o ensure that stre8.<'11line filters are serviced 
regul a rl y o If t hey are ke pt in an efficient condition no trou ble 
should ever be experien qed i n r egard to fo uling of t he low pr essur-e fi lt­
er el emento A s ymptom of low pre s sure fi l ter blockage shows itself nor­
mally in inabihty· to obtain full engine power. 

6, The follo wing pre cautions and inspection requirements are to be 
adhered to. All other instructions on servicing of these filters be -
ing hereby cancelled. 
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7. There are no really satisf actory metho ds of cl eani ng th esi::l 
f e l t filter elements. Once they are impr egnat ed with fc dgn mat ­
ter or plain sludge it is impossible t o remove all of it. I!' 
attempts are made to brush or rub t he surf ac e of the elemen-t · t 
have the effect of f orcing some of the parti cles of di r t f L: in­
to the wool and, in addition, will t end. to t ear t he outer fl bres. 
Trichlorethylene or similar de-gr eas i n g agents mus t not be u s ed . 
Washing filters in such liquids r esul t s in the natural gre ases bein g 
removed from the wool fibres with t heir r esultant bri ttleness o 
These brittle fibres could then break of f and be carried into the 
fuel system and conse quently clo g some of the smaller wi r e filter s . 
Extreme care is therefore to be taken wh en removing an d ref i tting 
filters to ensure that the surface or ends of the element are not ey­
en slightly damaged. New elements a re to be fitted at each complete 
overhaul or when an inspecting u..=..:li t considers that an element is dam -
aged or contaminated with foreign matt er . Filter inspection laid 
down at present is at en gine installati on and minor inspections. 
Dismantling of the filter unit should be avoided as much as possible 
outside these timeso 

8. If new filter elements are not available then the following 
method of cleaning a blocked element can be done as an emergency meas-
ure only. The element is to be sealed at e·,,ch end by two flat 
plates held together by a bolt passing down t he centre of the element. 
This end seal is to prevent sludge washed off the outside finding its 
way into the centr eo The sealed element can then be swilled in 
petrol to remove sludge a..'1.d foreign matter. Care is to be taken 
that the cleaning is conf i ned to swilling and no attempt is made to 
clean the felt surface by physical means. 

9. Reports from overseas state that the existing meth od of 
sealing the ends of the filter element is considered unsatisfact ory 
with possibility of foreign matter by=pa s sing the filter. The 
filter element has been re-designed with more efficient end sealing 
and modification action will be take n t o introduce these e lements as 
soon as supplies are available. 

Pump Fi 1 t ers 

10. No trouble has been exp er ienc ed to dat e with blockage of 
pump inlet strainers or orifice wi re filt ers and it is not con sidered 
necessary to lay down inspecti on ot' t hese before pump complete 
haul for the following reas ons:-

\ 
I 

(a) The wire strainer is of a. rel atively large area and can 
cope with any normal passage of foreign matter that may in 
rare cases by-pass the low pressure filter. Access 
to this pump inlet filter is gained by removing the inlet 
flexible hose and removal of the inlet union housing from 
the pump body. 
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10. (b) 
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The wire wound filter in the servo chamber meteri ng orifice 
is not in the main pump high pressure fuel flow and does 
not suffer from blockage for this reason. Thi s filte r is 
extremely difficult to remove a nd can easi ly sufi' dam­
age when attempts are made . 

(c ) . Inspection carried out t o date on pumps returned for 
igation of faults has not revealed any degree of' blockage 
of either pump inlet or orifice metering filters. 

B .Po C o Filter 

11. Trouble has been experien ced wit h blockage of the wire wound 
filter on the Barometric Pressure Contr ol Unit. Blockages have been 
due to extremely fine pieces of metal and fib1 •e matter. The metal 
particles have probably originated from vari ous fuel system units as a 
result of insufficient attention to cleaning when the units were first 
assembled. The small fibre particles appear to hav e originated from 
the low pressure filter element. - The wire wound fil ter in the B.P.C. 
is of an extremely fine filterin g eapaci ty and when first inspected may 
appear to be quite clean. It is ne c essary in most cases t o inspect 
it with a magnifying glass to reveal the foreign matter obstructing it. 

12. Blockage of this filter has a direct effect on the perform-
ance of the B.P.C. unit as it affects the twin plU!lps servo piston fuel 
delivery past the B.P.C. half-ball valve. Complete blockage of the 
filter would therefore make the B.P.C 0 inoperative vii th consequent lack 
of correction on engine R.P.M. 1rith altitude. Partial blockage of 
the filter would cause sluggish operation of the B.l'. C. wj_ th relevant 
var ying reaction on engine R.P.Mo ever altitude. 

13. A practical method of chec1cing cleanlines s of the B. P.Co · 
fi lter is to run the engine at 8000 R. P .M. and check the R.P.M. rise 
when the fuel pump emergency switch is placed "ON". Nene Instruction 
No. l lays down only "'a rise in R.P. NL '' • No. tolerance of R.P. M. 

chang e is given as it varies considerably with pmnp efficiency 
is not a critical factor in th e operation of the Nene fuel system. 

Normally the rise in R.P.M. will take within 2- 3 s ec onds and average 
R. Po M. increase will be approximately 800. However, rise s over a 
200 to 1500 R.P. M. range can still obtaine d from a serviceable Nene 
fuel system. 

14. \1\lhen carr ying out the en.gh1e r unning che ck at 8000 R.P. M. 9 
the f ollow ing R. P;M. reactions, wi th .use of ,the fuel pump emergency 
switch, can be used as a guide for blockage of filt­

(a) 

(b) 

No change in R.P. M.' 

Small RoP.M. rise, i .e., 
under 200 

Sluggish RoP.M. ris e (over 
any of no rmal range) 

completely bloc ked filter. 

ma jor :t'ilter blockage . 

:part i a lly bloc ked f'ilt e:r.' o 
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15. Due to the variations on engines of the total R.P. M. rise and 
the fact that this can be accepted as normal it is not ble to give 
detail information above that referred to in paragraph 14 (a} , {b) and 
{c). It may also be fourid that an engine giving no R.P . I.'" rise 
with this check may have a servicea ble B.P.C. unit with cle a: .c"i lter and 
the reason for the lack of R.P.M. rise being associated with a defective 
fuel pump or inoperative solenoid isolating valve on the top pump. 

16. However, when pilots report unusual lack of automatic control 
of engine R. P. M. altitude variations or when weekly engine checks 
reveal as outlined in paragraph 14, sub-paragraphs (a}, (b) and 
(c), the B.P.C. filter is to be removed and cleaned. Filters should 
be very carefully cleaned with a high pressure air/kerosene jet making 
sure that the inside flutes of the filt er as well as between the wires 
are thoroughly cleaned out. A f i nal inspectio n should be done with a 
magnifying glass. 

1?. In view of the fact that several cases of partially blocked 
B.P .C. filters have been found by uni ts, removal and cleaning is now to 
be done at each minor inspection . 

Burner Filters 

18. Each duple burner fitted to the Nene 2-VH has a wire wound 
filter fitted in its primary fuel supply union housing. This filter 
is to the one in the B.P.C., being of fine filtering designQ A 
case has occurred of these filters being blocked by foreign matter whic h 
included small fibre pieces in a manner similar to the B.P.C. filter. 

19. If one or more of these burner filters beco mes partially or 
completely blocke d the burner efficiency suffers. It is difficult to 
lay down precise symptoms of fouled burner filters, but as loss of burn­
er effi ciency affects combustion efficiency the result is always a high-
er jet pipe temperature for a given engine condition. The following 
signs during engine operation may indicate burner filter defects:-

(a) Signs of heat inside of exhaust cone with associated buckling 
or cracking. 

(b ) Distortion and bracking of nozzl e guide vanes. 

(c) Distortion of turbine wheel shroud ring with associated loss 
of turbine tip clearance. 

{d) High jet pipe temperatures , particularly at idling . 

20. In view of the fact that several cases of burner filter block-
ages have occurred with sUbsequent damage to engines from overheating, 
removal and cleaning of these filters is now to be done at each minor in­
spection in like manner to the B.P.C. filter. 
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21. Blockage of burner filters may a,ssist build=np "'f •':.:;;lion fc.rrm= 
\ 

ati on on burner ori f i ce faces but the two are not neeessa.ril;y· always 
associated. Carb on fouling of burners is usually the r•es"<:: . .l.t of in-· 
correct or contamina ted fueL No defects have been rep ort _ to date 
in connection with ca rbon fouli ng Gf burners and it is not proposed to 
introduce any standa r d inspe cti on cycle of these i terns between overhaul 
t i mes. 

Refer enc e : File R.lLA.F. 150/4/8283 . 
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