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= 

Nene Instruction No o ·1 is amended as follows:-
n-:c:o;:;......--=c~,.,.....-=--.... -. er:-

In paragraph 2, column 3 of table, delete_ "750°0, 
750° 0 7loocn and insert 1'74500 745oc ~~" ~-- and ' . . ' . ' . . ' in column 5, .£!§.1-~.!i].--"'•'l)'iFtwice a;ppearirig and\l!_l~ 
"10 11 in lieu .. 

P21-~~~ sub-heading and paragraph 6 ; 

File R ,A .A .F • 
B.!U'~,!:~nce: / 150/4/7797. 

Da. te of Issue: 
~-.......-=r=r-:'C?"""e;::::w;;:· 

6th April, 1951. 



Restricted 

Department of Air 

Amendment List No. 3 

To 

Nene Instructions 

Nene Instructions are amended as follows:-

1. Nene Instruction No. 10 9 paragraph 8 , 
line 6 after 11 housing. 11 'irtsert 11 The ' "".........,__ Measurement from the tip oi the shaft to 
the mounting flange on these pumps is 
3.125 :t 0.050 . 11

• 

2. When the above amendment has been incorpor
ated9 make the nec~~sary entry in the 
amendment certificate. 

Reference: File R.A.A.F. 150/4/8346. 

Date of Issue ~ 8th December, 1954 . 

• 
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AIR FORCE HEAO~ARTERS NENE INSTRUCTI(l'.j NO. 3 

TECHNICAL ORDER APPLI'CATION: Nene 
. (All types) 

NOZZLE 'GUIDE VANES • LIU.ITS OF CRACKit_4G .AND Dl ST~TI(l'.j 

I NTRODUCT lO.N 

1. . Nozzle gui<Je vane deterioration, which may occur in 
service, will be shown _by -

{a) cracking, tending ultimately to cause p.ieces of 
the vane to become detached due ' to · intersection 
of the cracks; and · · 

{b) bowing, , causing local alteration in .the turbine 
·inlet area with consequent increase in jet pi~ 
teJilperature, in addition to the undesirable 
distortion ot the vanes with increased tendency 
to cracking. · ·· 

2. This Instruction la,y8 dpwn .the standards of acceptance 
and rejection for nozzle guid~ vane.s during engine life. 

Bote.- The figures laid down are b.ased on overseas 
experience and are to be· oaref.ully adhered to. 
:They may, however, be subject to amendment as . 
additional operating experience ls gained. 
Should an.r case occur which is obviously 
different from those quoted in this Instruction, 
the individual pro blam is to . be submitted to 
Air lbrce Head-Quarters tor a decision. 

LIMITS 

s. · Guide vanes are to be reJected tor .further service if .;. 

(a) leading edge cracks exceed 1.1 inches in length 
()n either side of the vane (see :rig. 2); 

(b) trailing edge cracks exceed o.75 inches in length 
(see J'ig. 4); · · 

(c) the sua ot the lengths ot the longest leading and 
trailing edge cracks exoeed 1.1 inches; 

(d) the bow ot the trailing edge is greater than 0.250 
inches (see Fig. &); 

• 
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(e) the bow is within above limits, but after 
eliminating other causes, excessive jet pipe 
temperatures are being experienqed. 

B~enoea: File R.A.A.F. 150/4/7890. 
Rolls-Royce Serving Note Section 3, 
Part 5 , No .11. · 

~aw,nga:. Drawing No. B.ll072, Sheets 1 and 2 attached. 

Date qf Issue: 23rd December, 1949. 
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Restricted 

Air Force Head-Q,uarters NENE INSTRUCTION NO. 1 
{Issue 3) 

Technical Order, Application: Nene 2 VH Aus. 
installed in Vampire 
aircraft 

STARTING AND OPERATING INSTRUCTIONS 

Introduct ion 

1 . .::"ne l i fe of a turbo- jet or turbo-prop engine depends 
to a large ext ent on the temperature t o which it is subjected and 
t he number of times it is heated up and cooled downo In view of 
t hi s 9 ground running, accelerat ions and idli~g and re-l ighting in 
t he a i r must be kept to an absolute minimum. 

Jet pipe temperatures are critical and car e must be 
exerc ised to ensure that the l imits laid down are · not exceeded~ 

As the fUel pumps are lubricated by the fuel, the low 
r essure (L.P.) fUel cock must be in the ""ON" position before 

t he engine is turned. 

Before starting and during ground running- see that the 
Safety Precautions laid down in Aircr aft Engineering Instructions ? 
General , Part 21, Section 1 9 Instruct i on No. 12 are observed. 

2. Operational Limitations - 5 9 000 lb . Static Thrust 

H • .I:'.M. J . P.T . Oil Oil 
Condition (Max.) (Max.) Press. Temp . Remark's 

{Min.) Inlet 
(Max . ) _.._j 

BOCC ' Take-off l2p300 745°0 20 l b . 
I 

10 mi nute limit 
- ""; 

Combat l2p300 745°0 20 lb . so0o 10 mi nute limit 

705°0 · 1 2o=1b • .. ·- --
Climb 129000 l sooc 30 minut (~ limit 

I 

Cruise 11,600 65ooo ....-20 l b . I 8000 [ 
Idling sea l evel ~~'~' 5"'0°0 3 l b 0 80°C Mini lTll.11ll oH 

:!: 200 (! r-·•iY t emperatur e f or 
·opening up - 40°C 

20,000 to 
309 000 feet 4 g000 

' 
30~000 feet 
and above 6 9 000 

starting 

3. {a) Ground Starting Equ ipment = Pl ug into a i rc raft cir~uit . 

Note: Engine cannot be start ed from aircraft batteries. 
Start ing equi pment of 24 volts and mi nimum of 
230 amps. is requi red . 
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(b) Ground/flight switch 

(c) Low pressure (L.P.) and high 
pressure (H.P.) cocks 

(d) Throttle l ever 

(e) Interlocked s.c. safety switch 

(f ) Boost coil isolating switch 

(g) Wnen fuel pressure warning 
light goes out 

(Issue 3) . 

Set to flight 

ON 

- Fully closed. 

ON 

ON 

Press starter button 
for 2 seelonds. 

After about 5 s~onds the engine R.P.M. will increase and light-up 
should occur. Engine wi ll t h en accelerate to idling R. P.M. 
{9560 : 200) without movement of thrott l e. 
l'5D 

(At- '_3)cauti.on: Do !?£>!_attempt to open throttle until engine is 
running at idling R.P.M. 

Action Immediately after Starting 

4. (a) Oil pressure = Check minimum 3 lb.jsq.in. 

(b) Temperature The jet pipe temperature may 
momentarily rise above the idling 
limit (55000) but should soon 
settle down to t hi s figure. If 
temperature exc eeds 600°C close 
high pressure cock and stop engine. 

J 

Failure to Start. = If engine fails to start ~ clos e high 
pressure cock. . Do not attempt a fu~Gher start until engine has 
stopped r otating and until fuel has ceased t o drain from engine 
drain pipe. 

Ground Running 

(a) 

(b) 

Open up . to 7 9 500 R.P.M. -Check that generator warning 
light goes out o 

Open up to 8 9 000 R.P.M. ~ Turn on. fuel pump emergency 
switch (warning . light ON)~ 

- Check that there is a rise in. 
R.P.M. 

~ Tur.a OFF f'u.el PlhllP emergency 
swi teh and. ensur e that 
wru;>nin.g ligti; goes o "J.t . 

(e) Open up to 11 9 600 R.P.M.= Che~k that oil pressure i~ not 
less than 20 l b .,jsq.in .. 

(d} Open up t o full throttle =Check that gove;rr.aed R.P.M. is 
12v300. 

~ Check that jet pipe temperature 
does not exceed 74500. (Normal 
720°) 0 
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(e) Turn on fuel pump 
emergency switch 
(warning l i ght ON) 

( Issue 3) 

The normal desired 
governed R.P .Mo is 
but a tolerance of 
acceptable a 

reaction on 
nil change, 
~ 50 is 
- lOO 

Turn OFF fuel pump eme:r"genc;y
switch fuJ.d ensure that wa.rning 
light goes out. 

( f ) Close t hrott le s lowly and smoothly to i dliWJ R. P.M. 

{g) . c..a:f~y out one a ccel·9:'at ion check of not less than l 
secouds from idli:D.g to take·-of'f R.P.li'L During thi s 
s.cceleration the jet pipe t emperature may moment arily 
exceed the maximum 9 but it should drop t o normal when 
the PoP,M; has stabilized. 

(h } C lose-:~~tle to 7,500 R~ P. M. and maintain at this speed 
f or app~~mately l mi:~mte. 

· l' ~ •. ';'I>. ,. ...... ~·#~ 

(i) Close throttle t o idling R. PoM. 

Stopping Engine 

( a ) Throt tle Close 

(b ) High pr essure cock - OFF 

(c ) Interlock ed s.c. s afety switch ~ OFF 

(d) Boost coil i flo~.ating switch 

(e) Low pressure cock 

{f') Ground/ f light ~!itc h 

= Ol!'F 

= LeaV'e in ON posi ticm. an.leos 
maint enance work :)_s to be 
c a.rri ed o:J.t on ft~el system. 

- Set to ground~ 

7. Nene Inst ru ti n Ne . 1 ( Issu•:J 2) ~ dated 25th May , 19:Jl~ he:<:' i.r.g 
been s uperseded by thi.s Instruc t j_on, is hereby canc e l led , 

Reference: File R~ '' ,A ,F, 150/4/'779 '7, 

Dat e of Issue: 12th October 9 l95L 
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Air Force Head-QUarters 

Technical . Order 

Restricted 

NENE INSTRUCTION NO. 2 
(ISSUE 2)-

Application Nene 2-VH 
Install~d in 
vampire 
Aircraft. 

DISTORTIOJ'{ AND CRAOlCING OF FLAIIE TUBES -
. ACOEPl'ANCE STUDAJU)S 

Introduction 

1. Distortion, oraok~g ,' &c. of' Flal'!le Tubes occurs during service 
and in many instance.s rra:y be quite considerable after px-Olong~d _ service._ 

~. This standard <lef'ines the extent of' such deterioration of' tubes 
which is acceptable during overhaul without the necessity of' repair or 
replacement. · · 

3. FJ.ame Tubes which are cracked or otherwise dama.ged beyon~ these 
aec~tance stan®rds may, within limitations, be salvaged by welding, 
patching or replacement of' sections, &o. as instructed by the relevant 
Repair Schemes. 

~. To f'a;cilitate visual detection of' cracks, a.ll tubes are to be 
thol'C)Ughly cleaned of' all carbon, &c. by an appx-oved method prior to 
inspection. · 

5. , Cracking is a,ooeptable in the respective sections of' Flame 
Tubes within the following limits, as illustrated. 

Snout. 

6. No cracking is permitted. 

Scoop 

7. Radial cracks from the ;inlet 'bore are acceptable up to 
.250 iach in length, provided they are .at least 2 inches apart. 

8. One crack only is acceptable from or between adjoining key-
hole !!$lots in the rim, providing it does not exceed 2 inch in length. 

Grid 

9. Badial or circumferential cracking between air holes is · 
acceptable, provided not more than three (3) holes are inter-connected.
MOre than one such crack is permitted, provided they are at least 3 inches 
apart. 
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Diffuser SWirl Vanes 

- 2 -

NENE INSTRUCTION NO • . 2 
(ISSUE 2) 

10. Cracking of the SWirl Vanes or detachment of the vane lugs from 
t:tle hu1> or rim is not acceptable. Tubes with this type of defect are to . 
be _rejttcted outright as unsuitable for repair. The most effective means /if 
insp~oting these va;nes i .s to use a light gauge rod or st iok. as· a lever 
between vanes. 

11~ Cracking or detachment of the ~:Jpot welds in the outer rim 
seoilring the Vane Assembly to the Flare is permitted, provided not more than 
three (3) welded areas between Vanes are cracked or detached, and that these 
be separated by at least alternate sound welded areas of the rim. 

12. Separate circumferential or radial cracks from or between a~ 
holes are acceptable• provided not more than two (2) adjoining ho;t~s are 
interconnected, or the oraok does not exceed 1 inch in length. More than 
one such crack is permitted, provided they are at least 3 inches apart. 

13. A combination of radial and circumferential crackinei from the 
. same hole, or sepa.ra.te radial or cirCumferential oraoks ·less than 3 inches 
apart are not pe:rmi tted under any oirClUlStances. . 

14. In some oases, minute cracks are found _ radiating from the 
holes in the flAre. PrOviding these are less tban .lOO inch in length, a 
maxiDaull of' four such cracks is pennitted from any one hole, providing · 
adjacent holes are free from any cracks. This type of' cracking is mostly 
encountered after repair by direct welding of the flare. 

15. One (1) single circUmferential crack in the formed col'J'ler 
radius of the outer rim is acceptable to a maximwm length of 2 inches. 

Cylindrical 

16. Single line cracks from air holes are acceptable up to 1 inch ~ 
in length, providing the end of the crack is not within • 500 inch of any 
other air hole or crack. More than one cragk is pe:rmi tted from the same 
hole, provided their origins are at least 90 apart and the cracks are 
divergent. 

17. Cracks from the first row of air holes to the nearest keyhole 
slot at the front of' the cylindrical ("Derwent" only) are acceptable. 

lB. Cracks from adjacent air holes to suspension tube, torch 
igniter, interconneotor sleeves are acceptable, providing tP.ey are within 
the leagth limitation of 1 inch and do not enter the boss through one of 
t~ ,Qjbole · slots if present. 

19. Cracks ra(iiating from the projecting edge or lip of holes 
· through the cylindrical at suspension tube, torch igniter or iliteroonneotor 

sleeves are acceptable, providing such cracks are terminated by the 
surrounding weld and do not pass through any keyhole slots of the sleeves 
flanges. Any number of' such cracks are permitted in any of these holes. 
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NENE INSTRUCTION NO. 2 
(ISSUE 2) 

20. _ ln instances where it is found that a series of minute cracks 
are ra~liat~ from ~he edge of an air hole in the cylindrical, it is 
permissible to blend ou:t suc)l c;,raC?ks, provided the air hole- is not enlarged 
by more than .125 inch in diameter at any point. After blending, the edge 
of _t~e · air hole is to be re-ra.diused. Alternate air holes only~ be 
enlarged in this way. It is not permitted to enlarge adjoining ho:J,.es nor 

· a cl'!lster of holes. · 

SUspension, Torch Igniter and Interconnector sieeves 

21. A crack forming an extension to a "keyhole" slot in suspension 
tube, torch igniteror interconneotor sleeves, tbereby splitting the 
sleeve, is acceptable. ·only one crack is permitted in any one sleeve, 
although each sleeve may be cracked in this way. 

- , .J ' 

22. ,. Frettage in. the bore of suspension tube, torch igniter or 
i.l\#~rconnector sleeves is acceptable, providing the clearance is not 
excessive. 

Fro11t Conical 

23. No cracking is permitted. 

Window Piece 

24. Longitudinal cracks from the air holerl! are acceptable, 
providing they do not run through the adjacent ci~erential welded joints 
with the front and rear conical sections. 

25. The maximum acceptable length of circumferential cracking through 
holes in the wind.ow pieee is 2 inches, either as one continuous crack 
(connecting f'oa+ consecutive holes) or as the sum of the lengths of' a number 
of' small. cracks between holes. 

26. Where longitudinal and circumferential cracks are present, thea• 
must be separated by a least three (3) undamaged holes. A combination of' 
longitudinal and circumferential cracking through the same hole is not 
acceptable. 

27. Oircumf'erent ial cracking in the rim of' the · window piece is not 
acceptable. 

Rear Conical 

28. Single line cracks from air holes are acceptable up to 1 inch 
in length, providing they do not extend to within . 500 inch of' any other 
air hole or crack. More than one crack is permitted from the same hole, 
if' their origins are at least 90° apart and the cracks are divergent. 

29. On flame tubes incorporating stiffening rolls in the rear 
conica..l, a. maxinum. of' two (2) ciroumf'erential cracks up to 2 inches in 
length are acceptable in any of these ribs, if the adjacent ends are at 
least 6 inches apart and the cracks do not run off' the ribs. 
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NENE INSTRUCTION NO. 2 
_(ISSUE 2) 

30. U:llllgitudinal cracks _from the sheet edge of the early type 
internal "upstream" overlap with the window piece are acceptable, provided 
tl'}.ey do not extend t:Q,rQugh the adj.&oent circumferential welded joint with 
tn~L 1rind,Qw piece, a.rt<l that no detachment of the weld has _resulted. Any 
Aumber ot such cracks is acceptable from this upstream sheet edge. 
Circumferential cracks in or adjacent to the edge of thi's ·. :ty;pe ,._lded .jollnt 
are :not pe;nni tted. , . . · 

31. . Fretting or wear of the rear locating "pips" is acceptable 
providing no cracking or perforation of the metal is apparent and the 
diametral clearance with the outer casing does not exceed the permitted 
limits. 

General 

32. 
tubes. 

33. 
detailed. 

The following limitations apply to all cracking present in flame 

Single line cracks only are acceptable, within the limitations 
Fbtked or branched cracks are not permitted. 

34. A crack running to a welded joint at a substantially obtuse 
angle and so bounled by it can generally be' accepted. Cracks running 
alongside a welded joint are not pemitted. • 

35. A combination of cracks which could readily develop in such a 
way as to cause break away of an unsupported section are not permitted under 
aer circumstances. ' 

36. All cracks in accessible regions of flame tubes which -are not 
bounded by an adjacent weld or hole are to be terminated by an .062 inch 
drilled hole, if within acceptable li~its . 

.!.2.:!!: Care is to be taken when drilling terminating holes to 
ensure the hole is drilled at the visible end of the 
crack to approximately .062 inch ahead of the crack. 

37. Distortion normally only occurs in the rearward sections of the 
tube and is acceptable within the following limits. 

Cylindrical 

38. Distortion of the cylindrical is usually local and is acceptable 
providing the tube can be satisfactorily assembled in the air casing, 
preserving the necessary alignment for suspension tubes, burner, &c. 

Front Conical and Window Piece 

39. These sections usually distort together, the effect being to 
displace the axis of the rear conical. If extensive, this can be checked 
with the tube assembled in the air casing to ensure adequate clearance exists 
with the outer casing. · 
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a.r Conical 

NENE INSTRUCTION No. 2 
(ISSUE 2) 

40. Distortion in the fonn of flats between air holes i~ acqeptable 
Pl.'QYi9ed the tube has ilQ't :: buckled inwards appreciably. Dj,stort ion of the 
rear end causing ovality is acceptable providing the out of roundness 
measured over the rear locating pips does not exceed • 030 inch. 

General 

41. In gene:ral, distortion need not be rectified unless it is 
extensive or causes ~isalignment, &c. as outlines above. 

42. A~cidental dAmage to tubes is acceptable unless extensive or 
sharply indented; Da.mase causing distortion of the snout inlet is . to be 
rectified. 

Drawings 

B.ll484, ~eets 1 to 4, is attached. 

44. This Instruction cancels and supersedes Nene Instruction No. 2 
dated 11th July, 1949. 

References File R.A.A.F. 150/4/7834. 

Attachment Drawing B.ll484, sheets 1 to 4. 

Date of Issue 11th June, 1954. 

= 
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NENE INSTRUCTION N0o3 (Issue 2) 
(Cancel~ and sup~rsedes Is~ue 1 ) 

NOZZlE OO:Im VANES = LIMITS OF CRACKING AND DISTORTiru 

lo N10z2lle guide wa:me dete~i©n.tim~ whi~h may ©Jccur in servi~Ge , 
will be E!h©'Bm ~r~= 

(a) ©~@ki.n.g y -!'.0ending 'Wltimate~ t© ~l!.llsifl pi.eces of t he 11"allle tro 
'b<i!l.:~l91me: dl:llti!Whteiil dlrille t©) bt~Jr~@©~'t:i©n t\.ll:i~ the cm©ks; arJ.d 

(b) ~'>'Wilr1g9 ~au~ei."'i\g l©©a l al temt~.OO lim th~ t:t.t:!h"biJme ml~St 8.Ha 
with ©1Qll\H~6qlil®ll1\t :fum©8'@Si.S® m j®t pipe tililmp®:teatwre 9 in additioo, 
ti!:P the w d®E!i:irable dbt©~ti©n ©f the waners with :in~Grea.sed 
t~ndermc:y _ t© ~~:lt'lMkiYmg. 

2 . This intSh'!ooti©llil lay~a 001m the Btandam~ ©f tll:<Joeptan©® Silllld 
~j~~tim i'©:li." l1'l©~.r.le guical.® ~ne~ _ d'U!,Jr:fumg ®!lilgm®, liffllilo 

- · -
~~ ~ T'ne ~fig..l!Jl:® :a hi& &~Will\ are bit~~Ui. m ©_Wneara experien©e and a~ 

t(~ b® ©~flmlly e.d..'i].®E®ra!. t ©. They mq y hcQJ'ftlVISl''J be subjact 
t © ~n&:nent a:s furlhc&:ir ©p'@~tmg ~rlen~e is gained. 
Sll'J<r>;.mM &lf!:Jf ©~~e @~©\i.ll.:il:" whi©h is ©1brwi©us.ly different :f~ th~se 
q'i.l!(9Jt®r~. ~m timb in~t~tim9 th<eJ :l!.Jrr;div:l.&lal)l probl~m i.s tlill be 
f.S\~bilE!i~G'ited tr§J I:l®p;'.rlm®radl: ct»f Ai~ f'©lt" a. ~.'~©iali©Jii'ilo 

3 o t~lnl®:G".lll:lly 9 ©laidly tl"~ t~Uilmg edges ©f the No Go V'o wil l be s een. 
dwr:ilillg :s®~r:i©® :fun\~~©ti.©'&® . O..m:Jl;jj?· m ©~~~®s wher:~ f':llame t u'belSl :sure to be 
~:spe©ted ©Jr ©~~~®~ ~l~l th® 1~1~ @dge~ be visible t~ough the dis©ha:ll:"ge 
«Jll"if'i©~fao 

4. It i;s pr~:h1lt~dl. oot tha:(t t he assooiated liet~riol"&tim of the 
lead\.iTI\g @cJ]g®~ m~ @e@l'ffi ~ ~li':6llli :llllirt© IW©OOnt iJ'.11 t he ©@~p:ll&tim ©f' thi;s, 
stankm 'frid!JQ!b ~:li.""l';lH, cooly t@ t h® t~:ilmg edg®liit o 

5o Elmg :JlLm®r,s ~h~d ml;r ba ~j@?©t®d !":R:@m se:rm©e~ :if' MY ©f' thtii 
lf~JF.Ji!mg ©©llil@iti©Yil/S ©E' @(!Jmb:imJSJ.'l:;i@.lil @f ©tOOmi'l~i®~!ilff.\ ~-~ @@~~~:!1"'Pi6dg-

(~.n.) Th® b&liW ©JDl th.r~ t:IfaidUit!lg ®tdigr;al ~e:®,M o250 ~Jlm (!lh ©Jr a mmm"tl:®r @f 
~.1\®&~. S\:1~ ©:g~d). t© · &. l@s~Jr tal.®g:rree~ blJJ:h'.; 8.:l1® ©mside:red t© . b® 
~li.i S:p©Yill~i'lh·l~ i"©r a J.Poor~o ©1llitii!dd~ th'6! ©pl:'ildr&ti©nal limitatim~ . 

(IQl) M11U.t;1pltlil t®all:'&;;~ -mi:th &~sooia~'l;ed tll6f'©!"mati©!Ql rof tmilmg edge 
cause:otl bJy m®©h.M::lrAl ralamage~ ©1t" a s:~ingle taa:rr m ~xcess ©Jf 
• } 00 m\~1\ ilDl l~rm.e,l'lt;h . 
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6. It shwld be n(Oited t hat where me©:Qani oal d arrage to N.G. V.' s 
is apparent~ the flame tubes shoold be inspected f'~r break up and if 
conf'inned, t he tt>ft'endmg tube ror tubes Jmllst '00 <&ilh.anged. Where t he f lame 
tubes are inrta©t 8.lrl\d the ©ause of the damage is cobscure ~ the engine should 
be submit ted for c~lete overhaul. 

1. In coas~s whel"e N.G. V. deteritOJJratim is :the coriterion f'o:!r 
engine rejecotiO."il 9 up t© 9 w.n®s may be e~hanged with no tl'>..ro~t area checks . 
I t is :imp©Jrtant 9 hl011reWe:Jr9 that t hf$ ~plao~ment 'lnl.lles an fitted in the 
original I'@Siti@..'!h of the rej~©ted 'li'alles . Serviceable vanes whioh~ for any 
reason, h&ve been ll:'e'IOOVeHdl. ~~-be replaced . m their oJrigina:l positi~Qns •. 

The- :JMpJla,-"Jemen.t of 'WW'l\@S must be entered in the Engine Log 
Eo©lk:, as not z:oore t hs.n a t otal of' 9 vanes may be :replaced, 
with©~.ilt t luroat area ©.h~©ks 9 dw!:'ing t he ·ove rhaul life of the 
eng:l'l.ln\e. 

8 . . T".he X"®~©mmended sequeL'!\©® of lld>pera.tims for replacing N. G. V~ us 
in the f ield is given belmv9 and a~sumes t hat ~ engine build stand TH.l22 
and turbine t mnsp<O>rl !!tand SE. 254 aJre awailable. For full det ails of the 
dismantling a.nd HJa:ssembly pro©edu:re, referenoe shoul d be made to the Nene 
Overhaul Manual A\l)).stmlw~ Air Pu.bli®tion 861. 

(a) Rem©lve Nos. l Md 99 3 and 4 ro>r 6 and 7 c©mwstiron chambers 
t~ ~~~ a©©ey3s · t~gh ©ne ©f the harnd h©les in t he cent re 
'b®a!"id.ilg h©u:sitlg t h:!:c©ugh which the ma:lilnl. :abaft oentre 
c©upluag ~ b® di~@~n~©t®~. 

~~g I·t ll!laY "be f~md nec®ssa,.cy· for ~il <aJperator to J.remmre 
t he t W@ hand h.tOld ~CcOlWl.1."s. 

(b) Di&'!~~~~©t theJ ©ent~ ©ooplmg ar..td J];®m©Ve t he t urbine 
al2se.mb],'f o 

(!Cl) With the engine still iml t he wrti©a l p!Olsitim rexoove t he 
N.G.Vo ©Ut~l.1." ri~g ©~let~ with shroud l.1."~Jg. 

(d) B.em©V~ the ©oolmg all" ~i&~ plate :r~ th@ read~:' "bear:fuli\g 
~...©VJ!smg. 

(e) Slacken (~f-t t he :1L8 1mut~ se©u:ring the N. G. V. :fumn~r r.mg 
j ust e lli\rugh t© all©w theJ ~rem©val of th® ~qamd N ._G. V. a s. . 

(f' ) FH~ 111!.n N. G. V. 0 s~ but ~ n©t tighten the imler r.lng at 
this @tage . 
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(g) Replace the N.G. V. ~uter ring complete with shroud ring, 
en::mring that the s,hr\i.lud ring locating dowel is at the top ot• 
the engi.ne. 

(h) Tum the engine to the horizontal position anQ. very carefully 
remove the ,N .G. V. inner ring securing nuts one at a time in 
~:mer to x>enew the tab washers. (This ope~tion requires 
great care since there is nothing to prevent the bolts from 
slippmg forwar'd and falling inside the support ring when the 
nuts are rer.1oved). 

CJ) Tighten and look the nuts seo'tl.t';ing the N. G. V. inner , ring. 

(k) R6:f.it the cooling air guide plate to the rear 1:>eari.D.g hous:iil.g. 

(1.) Replace the turbine assembl;y and complete the reassembly of the 
engine. 

. .. 

Files Department of Air 150/4/7890 and 69/35/6, 
R.R. TUJ.rb:ine Servi~ing Notes, Section 16, No.3. 

Figures l~ 2, 3 and 4.. 

Restri.cted 



Fig.l 

View of N. G. V. trailing edges showing bowing and cracking at 
the limiting condition .of the visual standard. When vanes are 
seen in this condition a further examination is necessary as 
detailed -in the standard. 

NOTE The turbine assembly has been removed for ease of 
photography. 
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Fig.2 

View of N. G. V' s with No. 3 (PGu t 'fc:ox eh Igum.r) combustion 
chamber removed. Showing N. G. V' s approaching the limit 
of acceptance for both bowing and cracking. 



• 

Fig.3 

Views of the convex and con-
ve surfaces of 2 N. G. V' s, 

~ _.owing cracking and bowing 
of the leading edge at the 
limit of acceptance. 

N. B. It is normal for crackiJl€ 
to progress further on the con
vex surface than on the concave 
as shown in photographs . 
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Fig. 4 

View of two typical unacceptable Vanes showing 
cracking progressing across each vane . 



• 

• • 

AIR FORCE HEAD-QUARTERS 

TECHNICAL ORDER 

NENE INSTRUCT I ON NO. 4 

APP~ICATION: NENE 2 VH 

TURBINE BLADE TIP CLEARANCES • 
METHODS OF CHECKING AND ADJUSTING 

I NTROOUCT ION 

1. · Turbine blade tip clearances tend to decrease in 
service due to a alight diametrical growth of the turbine 
blades and disc, and in some cases, by shrinkage and 
distortion of the shroud ring. 

2. It. is important that the minimum tip clearance, 
measured with engine cold, does 1:.ot tall below • 040 i nch. 

METHOD OF CHEC KING BLA DE T IP C~EARANCE 

3. Tip clearance is to be qhecked against the 
longest 'blade in the turbine assembly. l'he longest blade is 
found by mak:for~" a chalk mark on a convenient part of · the 
shroud ring Fnd checking the clearance between each blade and 
the shroud r : ng at this point. Mal'k the longest blade with 
chalk and use \;his blade tor all subsequent checks. 

4. Rotate the turbine assembly and check the clearance 
between the longest blade and the shroud ring at twelve 
equidistant points around the ring. Record clearances found 
at each of these points. If minimum clearance at any point 
is less than .040 inch the clearance is to be adjusted by 
one of the methods deP~ribed below. 

Notes.- (a) 

(b) 

As the weight of the exhaust unit tends to 
reduce the clearance at the upper 
portion of the shroud ring all clearances 
are to be checked with this unit in 
place and care must be taken not to apply 
additional weight by leaning on the 
exhaust unit. 

A special long handled feeler gauge s 
~~ provided for checking the blade 
tip clearance. -tJ1EtJa t%1"8 · vailable 
a gauge can be made b-y a ttac ing a 
standard 6-blade feeler gauge to a 
28 inch length of suitably bent tubing. 
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METHODS OF AD..JUS"iiNG BLADE TIP CLEARANCE 

5. 

PART 1· 

REPOSITIONING OF SHROUD RING 

(a) Disconnect the thermocouples and remove the 30 
bolts attaching the exhaust unit to the shroud 
ring. Remove exhaust unit. 

Not.e.- Do net remove the four short set screws from 
the exhaust unit flange. 

(b) Check an.d record the blade tip clearances and 
compare the figur~s with those recorded before 
exhaust unit was removed. 

(c) Remove the 60 bolts which attach the shroud ring 
to the nozzle guide, ring, drifting out the four 
dowel bolts which will be t'oimd opposite t'he four 
large holes in the rear flange of the shroud 
ring. 

(d) Turn the shroud ring and ascertain if a position . 
can be found in which the minimum blade tip 
clearance is within limits, it' possible a 
positjon should be found which will give a 
minimum tip clearance ot' .050 inch. In 
establishing the final clearance make allowance 
for any differences already noted (see sub
paragraph (h) of this paragraph). 

(e) At this stage the :t'ollo.,ing points must be 
checked:-

( i) 

( ii) 

See that a rear flange bolt hole does not 
co:lncide wi t.h the 12 o'clock position, 
otherwise the exhaust unit cannot be re
placed in its original radial positioh. 

', . 
See that the four reamed holes in the rront 
flange of the shroud ring are aligned with 
the holes in the nozzle guide ring. If 
the latter have already been reamed the 
alignment must be good, but if not previously 
reamed· some misalignment is permitted 
provided that the holes will clean up when 
reamed. 

) 

J 

' 

- "'·· 
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NENE I NSTRLCTI ~ NO. 4 

- 3 -

Insert two bolts on each side of the four shroud 
ring dowel holes and tighten firmly.- Check that 
shroud ring nas not moved and re~ the four 
dowel holes to • 3125 inch ± 888o • · 

A special reamer Part No. BK-8564-T-1 is 
!t ' 8 provided for this purpose, but if this is 
not available a standard expanding reamer may be 
used. When using an expanding reamer care must be 
taken to maintain correct tolerances. 

. (g) Re-check blade tip clearances to ensure that 
shroud ring has not moved during the r,eaming 
operation. 

(h) Etch shroud ring at the 12 o'clock ' position with 
the ehgine number and the word "TOP". Deface any 
previous top markings that may appear pn the 
shroud ring. 

(i) Check that all remaining bolts will clear the holes 
in the nozzle guide ring and shroud ring flanges. 
If any will not clear mark them so that· the holes 
may be enlarged slightly in the correct direction 
when the shroud ring is removed. 

(j) Remove shroud ring and remove the sharp edges from 
the freshly reamed holes. 

( k) Re-install shroud ring taking care that the "TOP" 
mark is at the 12 o'clock position and installthe 
four dowel and remaining bolts. Fit new tab 
washers and tighten bolts in normal manner. Do 
not lock the tab washers at this stage. 

(1) Installthe exhaust unit using new tab washers 
under the nuts of the attachment bolts. 

J . . 
(m) Make a final check of the blade tip clearances 

and record figure in log book. 

(n) Lock all tab washers and replace thermocouples. 

PART 2 

RE-OPERATING SHROUD RING }J"(' /1( 1lJ34 /.'fi ~,. . ..,.7) 
In some cases it may be found that minimum blade 

tip clearance cannot be obtained by repositioning of the 
shroud ring, in these circumstances, it is permissible to 
rework the ring. Procedure is as follows:-
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{a) See that th~ shroud ring is installed with the 
word "TOP" Ei.t the 12 o'clock position. 

(b) Mark with chalk the area at which tip clearance is 
to be increased. 

(c) Remove shroud ring. 

(d) Mount the shroud ring in a lathe and set up so that 
when the cut is taken metal will be removed from 
that portion indicated by the chalk marks. 
Care must be taken to ensure that the minimum 
wall thickness of the shroud ring is not reduced 
below .225 inch. See drawing No. Blll79. 

( If a sui table lathe is not available metal 
\ can be removed by careful hand scraping 

or grinding, but this method should only 
.be used in emergency. 

(e) Re-install shrpud ring and proceed as described 
in Part I, paragraph 5, sub-paragraphs (k), · (l), 
(m) and (n). , 

12 
.. · , ~ /-..

0 

-r, a·- ~ ~ L"' ~ .) .. ) " 
7. . -d. flfl 'U I (! pevJ/4· 

PART 3. 

INSTA~~ATION OF OVERSIZE SHROUD RING 

'In cases where the blade tip clearances cannot 
be obtained by methods described in Parts I and 2, a 
.030 inch oversize· shroud ring Part No. BK-13842 :1&:==00 be 
fitted. Procedure for fitting is as follows:- ~ 

(a) Remove exhaust unit and existing shroud ri~ as 
described in Part I, paragraphs 5(a) and 5(c). 

(b) Install the shroud ring in a position that will 
bring the four dowel holes in line with four 
unreamed holes in the nozzle guide ring. Note 
that a rear flange bolt hole does not coincide 
with the 12 o'clock position. 

(c) Check the turbine blade tip clearanc~and if 
possible, position the shroud ring, so that the 
clearance at the top of' the ring is .010 inch 
to .020 inch greater than at the bottom. 
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(d) Proceed as described in Part I, para~raph 5 ~ 
. sub-pa~agraphs (f), (g), (h), (1), {j), (kJ, 
(1), (m) and (n). · 

Oue-v.J.< ~ · J 
... ~ & /~~,1~ ~t 
../;.t~ 

reJ J~, kd ~ CC'. 

#f.€..../ No 82 /<;u 13 

<-~ • 4 7/ 

- · .) Ra;feren•e: File R.A.A.F. 150/4/8002. 

Drawtng: Blll79 attached~ 

fute o;f Issue: 30th June, 1950. 

Pc.JI Ne ~K 13~2 ~1 £ ~~/ 
, A'NtJ BK 1 OIS" •• ../ ,;,~I ,.._yl 
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f'.ir Force Head-Quarters 

Technical Order 

N~NE L~STRUCTION N0.5 

Appl ication: Nene 2-mi 
Engines 

TORCH IGNITER BOSS - OUTER .A IR CASING - SALVAGE 

Introduction 

I. This Instruction specifies a method of repair tor 
strippe(lor damaged setscrew (CA.2013?) threads in torch igniter 
bosses welded into numbers 3 and 8 outer air casing assemblies 
{BK.4270, BK.42?4). If any one of the four setscrew threads in the 
torch igniter boss is stripped or damaged, all threads are to be 
repaired as described in paragraphs 2 and 3 , 

2. Tap threads to the next oversize required to clean up and 
select a KL.351 {standard , ~.4, ~8 or +62 overs ize) stud to gi.ve a 
.003"L to .006"L fit; modify as shown on Drawing Bll313 Figure 2 
attached. 

3. Fit stud, holding a projection of .600" and low temperatur e 
braze into position from inside of casing. Outer face ot boss must be 
free from braze metal. 

4, On completion of repair assemble gasket (BK.l347) and torch 
igniter assembly (BK.8105) , and secure with existing grover washer 
{KJ .4500) and new nut (KJ.4310), as shown on Drawing No. !311313 
Figure l attached. 

References: R.A.A.F. Jl'ilc 150/ 4/8124; 
C. A. 0. Sa.__.1. v t~.ge Soh eme SL-44?. 

Drawing: Bll313 attached. 

Date of Issue: 30th March , 1951. 

~--------~--------~~ 
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i:4I~ :B'orc e Read-Q.uarters NENE JNSTRUCTION NO. 6 

,!.,?chnical Order Application: Nene 2-vli 

SUSPENSION POINT BOSS - OUTER AIR CASINGS - SALVAGE 

Introduction 

1. If eare is not taken i t is possible to strip the lBA 
setscrew threads in the suspension poi nt bosses welded ont o al l 
outer air casings (BK.42o9 , BK.42?0, BK. 42?1, BK.42?2, BK. 42?3 
and BK.4274). 

2. This instruction lays down the repair method t o be us ed. 
when outer air casings become unserviceable because of stripped 
t hreads. 

3 . If any one of the setscrew threads in a suspension point 
boss is stripped, all four threads are to be repaired as describ~l 
belce>T i n sub-paragraphs (a) and (b):-

(a) Tap threads to the next overs ize requi~ed to clean up and 
select a KL.349 (standard , -~4 , ..;. 3 or ..;.1:1 oversize) s tud t o 
give a ,,QQ3tt:L to .006"L fit. 

(b) Fit stud, holding a projection of . 475" and l ow temperature 
braze into position from inside of casing. OUter fac e of 
boss nmst be free from braze metal. 

4. On completion of repa i r , assemble gasket (BK. 253 ) and 
suspension tube (BK.254), and s ecure with existing graver washer 
{KJ . 4507) and new nut (KJ. 4007), as shown on Drawing No . B.ll322 
attached. 

Ref erences: File R.A.A.F. 150/4/ 8131; 
C. A.C. Salvage Sch~ne SL-452. 

Drawing: B.ll322 attached . 

Date of Issue: 13th April, 1951 . 
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Air Force Head-~uarters NENE INSTRUCTION Noo 7 

Technical Order Application: Nene 2-VH 

FUEL SYSTEM - METHOD OF PRIMING 

Introdm:~t ion 

1. This instruction sets out the method of priming the fuel 

system to remove all air (or i!lhibiting oil) from the system when 

an engine is first installed in an aircraft or whenever any point 

up to and including the high pressure cock has been disconnected. 

Similarly, this operation will be necessary whenever the low 
pressure cock has been inadver'l;oently closed during the engine 

"run down", or when the fuel tanks have been drainedo 

2. The priming operation is carried out in two stages:-

(a) Priming the low pressure section. 

(b) Priming the high pressure section. 

Priming the Low Pressure Section 

3. During this operation both pumps may be bled si~ultaneously 

or separately as follows:-

(a) Remove the blanking caps from the upper bleed valve on each 
or the fuel pumps, 

(b) 

(e) 

(d) 

Note: The remaining bleed valve on each pump is to be 
disregarded. 

Screw the special bleed tool BL.3384 into the upper blee~ 
· -, I I 7 j -

valve on each of the pumps. ., -" '· · 
1 

a ' · 

OPEN the low pressure cock. 1 
? ... ~ ._ • ./ t,-4. 4'V• / .: L' 

( 

Ensure that the high pr~ssure cock is CLbsED. 1 

(e) C~eck that the boost coil isolating switch is in the OFF 
position. 

(f) SWitch the interlocked S.C. safety switch to the ON 
position. 

(g) Vihen the fuel pressure light goes out screw down the bleed 
tool plunger until the fuel flow from the bleed valve is 
free from oil and/or bubbleso Bleed the fuel into a 
suitable container, 

~: The bleed tool plunger must be fully screwed down so 
that oil ~~d/or air is removed from both sides of 
governor diaphragm. 

' 
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(h) Switch OFF the interlocked S.C. safety switcho 

(i) Remove the bleed tool BL.3384 from the bleed valves, 
replace the blanking caps and secure with stainless steel 
lockwire .. 

Priming the High Pressure Section 

4. The high pressure section is to be primed as follows:-

(a) Plug in fully charged ground starting equipment. 

(b) Disconnect the H .. T. leads from the torch igniter. 

(c) Remove the lockwire from the union nut securing the right 
angled fuel elbow at the base of the Barometric Pressure 
Control. 

(d) 

(e) 

Ensure th t throttle is in CLOSED position. 
$~ - ~ , . 

P. • r ... 
~· the low pressure cock, ,t,) 

(f) OPEN the high pressure cock. 

(g) Switch ON master switch. 

(lJ.) Switch ON the interlocked S.C. safety switch., 

(i) Switch ON the boost coil isolating switch. 

(j) When the fuel pressure wa~ing light goes out, press the 
engine starter button for approximately 2 seconds. 

(k) While the engine is turning over, slacken off the union 
nut below the Barometric Pressure Control, to allow the 
fuel to emerge. When the fUel flows freely re-tighten 
the union nut o 

(1) When a steady mist of f~el appears from the exhaust unit 
close the high pressure cock. This occurs after 
approximately 15 secondso 

(m) After the engine has ceased turning, e3:os:e~~ ~ w--prassu~e. 
-~ -·~- - switch OFF the interlocked s.c. safety switch 
and boost coil isolating switch. 

(n) Switch OFF the master switch. 

(o) Re•fit the torch igniter H.T. leads. 

(p) Re-lockwire t~e union nut securing the right angle fuel 
elbow at the base of the Barometric Pressure Control. 
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(q) After the fuel has stopped flowing from the drains 9 remove the surplus fuel from the exhaust unit by raising the nose of the aircraft or by mopping up. 

(r) Ground run engine in accordance with NENE Instruction No. 1 , During run inspect fuel system assemblies for leakso 

Note: It may be necessary to bleed the low pressure section of the fiuel system a second time to eliminate further air. This will be apparent from inconsistent governed R.P.M. If this is necessary disconnect the ground starting equipment and repeat the procedure laid down in paragraph 3 9 followed by a further ground run of engine. 

(s) On completion of priming and ground running carry out final check of fuel line unions for tightness and security of' ) lockwiringo 

'"'· 

' 

Reference: File RoAoA.F. 150/4/8214. 

Date of Issue: 19th October , 1951. 
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Restricted 

Ai~ Force Head-~uarters NENE I NSTRUCTION NO. 8 

Technical Order Application: 

FUEL PUMPS TYPES FITTED TO NENE 2-VH 

Introducti on 

L 
Lucas hi~ 
pumps. 
and other 

The integral fuel system of the Nene 2~VH engine contains two 
pressure positive displacement, variable stroke, multi-plunger 
These pumps form part of a- Lucas series supplied for the Nene 

turbo-jet and turbo-prop engines. 

2. These Lucas pumps carry individual type numbers. One pump 
fitted to the Nene 2-VH quoted to illustrate this, is a Lucas GC. 21/4H. 
This type number is explained as follows:-

G 
c 
21 
4 
H 

Governor controlled. • 
Indicates size of pump or potential capacity. 
Relates to -· the specification and drawing standard. 
Indicates the installation st~~dard. 
Relates to t~e rating. 

The general description and principles of operation of these 
pumps are laid down in Air Pub~ication 4282A, Volume 1 9 "Fuel System Com
ponents for Gas Turbine Engines". 

3. Nene 2-VH engines 1 to 8 inclusive were originally issued 
from the manufacturer with a ac.l3/4H series pump fitted in the upper GC Nf.~ ' 
position and a GC. I 4/§H series fitted to the lower position. Nene 2-VH 
engines 9 to 60 inclusive were issued from the manufacturer with Type GC. 
2J../4H fHted to the upper position and GC.l4/SH fitted to the lower. 

4. The basic difference between the GC.l3/4H and the GC.21/4H is 
in the isolating valve solenoid unit. The operating capacity of the 
solenoid unit on the GC.2l/4H is double that of the GC.;li$;/4H. Fitment 
of the larger solenoid unit to the GC.l3/4H pump alters its· specification 
and drawing standard and thus creates the alteration of the type to 
GC.21/4H. Nene Modification No. 6 calls for the change-over of the 
GC.l3/4H to GC.21/4H on the first 8 engines. Nene 2-VR present stan-
dard pump fitment then becomes GC. 21/ 4H pump, upper and Gc .14/4H pump, 
lower. All three pumps referred to in this paragraph are cleared only 
for an overhaul life of 200 hours . Reason for this short life is prim
arily excessive wear on the internal cam plate at the point of contact of 
the rotor pistons. 

5. Later types of Lucas pumps have now become available with 
the overhaul life extended to 300 hours. The extra life has been ob-
tained by fitment to rotor piston heads of special slipper pad bearing 
surfaces with an associated modification of the cam plate bearing surface. 
Both upper and lower pumps are affected by this change, new upper type 
being GC.205/8F, and lower 00.204/25 One of the main advantages of 

'-...._ 
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these later type pumps is ~ot only the longer life but its ability 
to run on straight gasolineJ It is not possible to run the 00.14 
and 21 series pumps on neat gasoline due to the excessive wear and 
danger of early pump failure. Consequently if gasoline is . used 
with these early t ype pumps it must have 3% of lubricating oil 
mixed with it . 

Aircraft Engineering Instruction-General, Part 5, 
Section 1 , Instruction No . 1 lays down fuels to be used in the 
Nene and is to be adhered to irrespeetiTe of whieh types of pump 
are fitted . 

6. C.A.C . Nene 2- VH 61 inclusive onwards will be issued 
by C.A.C. with GC.204 and 00 . 205 series pumps fitted. In order 
that stocks of the GC.l4"'and 21 series pumps are fully used it is 
desirable that when any pump rep~aeements are made on engines 1 to 
60 that they be of similar type and the same procedure followed 
with engines 61 onwards with the later type pumps. Both the 
early and later series pumps may be mixed on engines, however, if 
spares f:iVailability is such that there is no alternative, Nene 
Modifications are to be checked at such times to ensure that in
stallation standards have not altered. 

References : 

Date of Issue : 

File R. A.A.F. 150/ 4/ 8223. 
C . A. C. Nene Mod. No. 46. 
Rolls-Royee Nene Mod. 164. 

/ 

7th December , 1951. 

.. 
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Restrict ed 

.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 occurred during operation of the Nene. Reasons for these de-
fects have been found in partially and fully blocked fuel system compon-· 
ent fi 1 ters. 

2 . There are several filter units placed at vari ous stages of the 
Nene f uel syst em with each filter designed to protect vital section cp~ 
erat ing characteristics. 

3. The first protective filter is the main · low pressure 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 the system as a further safeguard. Each 
pump has a small wire strainer in its inle 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 pisto~ 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 pumps~ B.P,C. 9 and burn
ers~ are of extreme importance as the fuel passing through them is sup
plied to very small metering units which rely on consistent unifonn 
flow for efficiency. 

Low Pressure Fuel Filter 

5. No cases of partial or complete blockage of low pres sure filt-
ers have occurred to date on the Nene 2-VH. This is due main l y to the 
exc~ ellent initial fuel filtering protection given by the streamline 
filter units fitted on tanker delivery h oses. Contaminati on of the 
low pressure fuel filter is then entirely dependent on the eff i.ciency of.' 
refuelli n,g equipment i n regard to stopping foreign matter. It i s 
consequently important t o ensure that stre8.<'11line filters are serviced 
regula rly o If t hey are kept in an efficient condition no trouble 
should ever be experienqed i n r egard to fo uling of t he low pressur-e fi lt
er el emento A s ymptom of low pres sure fi l ter blockage shows itself nor
mally in inabihty· to obtain full engine power. 

6, The following precautions 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 satisfactory methods of cleani ng thesi::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 surfac e of the elemen-t · t t,~·ill 

have the effect of f orcing some of the parti cles of di r t f L: ~ .:., er in
to the wool and, in addition, will t end. to t ear t he outer fl bres. 
Trichlorethylene or similar de-greas i n g agents must not be u s ed . 
Washing filters in such liquids r esult s in the natural greases being 
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 consequently clog some of the smaller wir e filters . 
Extreme care is therefore to be taken wh en removing and refi 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 engine 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 centreo 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 method of 
sealing the ends of the filter element is considered unsatisfactory 
with possibility of foreign matter by=pas sing the filter. The 
filter element has been re-designed with more efficient end sealing 
and modification action will be taken t o introduce these e lements as 
soon as supplies are available. 

Pump Fi 1 t ers 

10. No trouble has been exper ienc ed to date 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 over~ 
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 filter 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 invest~ 
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 experienced with blockage of the wire wound 
filter on the Barometric Pressure Control Unit. Blockages have been 
due to extremely fine pieces of metal and fib1•e matter. The metal 
particles have probably originated from various fuel system units as a 
result of insufficient attention to cleaning when the units were first 
assembled. The small fibre particles appear to have originated from 
the low pressure filter element. - The wire wound filter in the B.P.C. 
is of an extremely fine filtering eapaci ty and when first inspected may 
appear to be quite clean. It is nec 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 
varying reaction on engine R.P.Mo ever altitude. 

13. A practical method of chec1cing cleanliness 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. 
rar~e change is given as it varies considerably with pmnp efficiency 
~nd is not a critical factor in the 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, rises over a 
200 to 1500 R.P.M. range can still ~e obtained from a serviceable Nene 
fuel system. 

14. \1\lhen carrying out the en.gh1e r unning check at 8000 R.P.M. 9 
the f ollowing R. P;M. reactions, with .use of ,the fuel pump emergency 
switch, can be used as a guide for assessir~ blockage of B.~.c. filt
ers~-

(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 blocked filter. 

ma jor :t'ilter blockage. 

:parti a lly blocked f'ilte: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 poss :~ 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 serviceable B.P.C. unit with clea: .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. ~'11th altitude variations or when weekly engine checks 
reveal sym~toms 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 inspection should be done wi th 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 ~imilar 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 which 
included small fibre pieces in a manner similar to the B.P.C. filter. 

19. If one or more of these burner filters becomes partially or 
completely blocked the burner efficiency suffers. It is difficult to 
lay down precise symptoms of fouled burner filters, but as loss of burn
er efficiency 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 nozzle 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 contaminated fueL No defects have been report _ to date 
in connection with ca rbon fouli ng Gf burners and it is not proposed to 
introduce any standar d inspecti on cycle of these i terns between overhaul 
t i mes. 

Referenc e : File R.lLA.F. 150/4/8283 . 

Dat e of Issue: 
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NENE INSTRUCTICN NO. 10 
(ISSUE 2) _ 

Application: Nene 2-VH 

FUEL PUl4PS OOQ 204 .AND . 00. 205 SERIES 
INSTALLATION PRECAUTIONS 

1. The above fUel J.:WilPS are of' the slipper pad type and are now 
coming into service on Nene 2-W enginel!ll. _ _ _ _ _ 

2. With the introductian of the slippe~ paa· pump the sealing system 
has been :re-designed. 

3. ·The inner diameten of the seals n~ bear Gn. 8Jll extension sleeve 
of the pump rotor ~nd not _on the qui~ shaft &s p~iwsl;y. 

4. The quil~ shafts m these slippel" pad poJmps _(:Fre ).Uoas Mo4ifio-
ation QP.236) are splined into theiJto rotor . bo4i~s and se_~led by a rubber 
ring retained by a cirelip at the inner end 'f:lf th~ir shafts. Any :f'uel 
tha.t passes this rubber seal cM leak almg the quill shaft and into the 
engine wheell!llaae o 

- -5. cases hs.we oo~d where t he quill shaft has been moved 
longitudmalzy due t!$ the shaft being SJ.c©identally knocked9 which has 
resulted in the :rubber seal at the &dving e:nd o:t' the quill shaft being 
moved away ~ its sealis!g f'ael9l :in the rotor b~d;y. 

6. Cax'e should ~ exereiseci in oroer t o avoid shook leading the 
quill shaft whioh oc'O!ld ~sult in .a fuel leak~ and it is neeessacy to check 
the free length of the quill sha.ft bef~~ fitting the pwnp to _the _engine. · 

. + . 7 o The meas~ent sh®uld be 3. 300" = • 020'1 from the tip of the 
quill shaft to the looa t:ing ~ge face & · Uni'ts l!ll~t confom:ing to this 
meaBurement shoold be ~twmed :tor reetifi~atim. 

8. 00.2{)4 f:IJ'Ml-00.20,5 fSG2f:'ie:!5 pumpS mG!Orp~mtiJmg WCaS J4odif'ication 
0Po236 feature a shouldeJ!.'!ed t:Nill ~t with a diam~trical seal looated 
by a g:oo~ .m.id="!ft'JT a:JJ.~ng the quill ~J.ali'to This s~ is unaffected by 
loogitutlmal llii.(W®merat ©f the quill sbB.ft. P!lmps nth Iuca:s Mod~f'ic~t_iQn 
CP.236 t~:an be identi.fie~ by a raised shoolder ©ln th~ drive end of the 
splill'led a.l]aft pr~Dtmding f':!Nlm the pump hws:!ing. The measurement frcm the 

(t :1.. . ip o.f the shaft to the mtYUnting :flange CP:n these :piaWpS is 3.125 + 0 
l 'f ") IQ~ .. 05()ii • 

~..-·~ . 

Reference 

Date of IsS111e 

File Department of Air 150/4/8346. 

15th Feb~~ 1955. 
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Teehnieai Order A 

FUEL PUMPS GC.204 AND GC.205 S IES 
~ INSTALLATION" PRECAUTIO 

uction 

The above fuel pumps are of the slip 
to service on Nene 2-VH engines. 

typ~ and are now 

er pad pwnp the sealing 
een re-designed. 

3. 
sleeve 

diameters of the se ls now bear on an extension 
rotor and not on e quill shaft as previot;tsly. 

4. The quill 
CP. 236) are spline into their r 
ring retained by a circlip at th . 
fuel that passes this bber se 1 
into the engine wheelca e. 

lipper pad pumps (Pre Lucas Mod. 
or bodies and sealed by a rub~er 

inner end of thei_r shafts. A:Q.y 
can leak along the quill shaft aJ;J,d 

5. Cases have occurr. where the quill shaft has been moved 
longitudinally due to the s ,aft being accidentally knockedp which has 
resulted in the rubber sea at the driving end of the quill shaft 
being moved away from its sea ing face in the rotor body. 

6. Care should b 
quill shaft which cou 
check the free 
the engine. 

exercis ' in order to avoid shock loading the 
result in a fuel leak, and it is necessary to 

of the quill shaft before fitting the pump to 

7. ement should be 3.3 O" ~ .020" from the tip of the 
quill shaft to th locating flimge fac Units not conforming to 

should be returned for eetification. 

, 8. and 00.205 series puinps i cor:porating Lucas Moc CP. 
236 feature a shouldered quill shaft with a iametrical seal located 
by a groove d-way along the quill shaft . is seal is unaffected 
by longitud 1 movement of the quill shaft. Pumps with Lucas Mod. 
CP. 236 eaofbe identified by a raised shoUlder n ·the drive end of the 
splined sh&ft ~ protruding from the pump housi g. 

File R.A.A. F. 150/4/8346. 

Date ,of Issue: 
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Air Fore e Head-Q;o.a.rt ers NFNE INSTRO<n'IO:t'T NO. 11 

TecJm.ical Order Application Nene 2-v.H 
Installed in Vampire Aircraft 

.NENE JlUEL SY&l'EM - HJ;GEl PRESSURE COCK 
CONTROL SHAFI'. END LEVER 

Int roduqt ion 

1. In order to minimise en,Q. float in the H.P. cock 
control sb;;l.ft assembly, the H. P • .cock control lever should be 
installed in such a position that one corne;r- of the square end of 
the shaft is directly in line with the clamping slot in the lever. 
(See Fig. 1). 

2. Sllould the control- lever be installed using the 
aJt ernative square, the clamp "bolt will have so little engagamep.t 
w-ith the shaft grpove that excessive end f l oat in · the aesembly is 
likely. By using one corner of the shaft square, the greatest 
deptQ. of ~ngagament between the clamp bolt and the groove is 
obtained and this pesults in considerable reduction of the tot~l end 
f~oat, with less possibility of fUel le~ks past the shaft seal. 

:3. Vfuere necessary, the position shovm in F~g. 1 can be 
obtai;ned by removing the lev·er stop plate and altering the engagement 
of the rack and pinion teethp eP~uring that the open and closed 
positions ot the valve are contro~led by t~e lugs ot the stop p~ate. 

4. Components as fitted to the engines comply with tb,is 
instruction, how-ever, should a H.P. cock be received from stores not 
comi>lYin.g with this instruction, it is to b-e carried out before 
fitment. 

DESIRED ASSEMBLY 
OF LEVER TO SHA.Fr 

FIG. I• 

Reference 

Date of Issue 

File R.A.A.F. 150/4/8491 • 
. C.A.C. "Nen.e'·• Eo.gineering Bul1et i :n No . 11 

26th J~ua,ry, 195:3. 
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AAP 711.23, Vol 2, Pt 1 NENE I NSTRUCTION NO 12 
(ISSUE 2) 

Application: ALL NENE 
2-VH ENGINES 

PRESERVATION FOR STORAGE AND TRANSIT OF NENE ENGINES 

Introduction 

1. This instruction details the preservation treatment 
applicable to Nene engines to ensure an adequate standard of 
protection against corrosion during storage and transit . 

Short Term Storage 

2. This term applies to engines in storage or 
inoperative for periods of less than one month. 

Engines which cian be run 

3. (a) Run the engine at least on9e in every seven 
days a t idling speeds for about four minutes 
with a further one minute at maximum 
continuous RPM to clear the engine . 

(b) Examine the external surfaces of the engine 
for traces of corrosion and damage to the 
protective finish. Remove any corrnsion · 
found and re-enamel exposed metal; treat 
affected parts with rust preventative PX-1 , 
K2/229. Clean all control joints and 
lubricate with clean engine oil. 

Engines which cannot be run 

4. Where it i s not possible to run installed engines 
or in the case of uninstalled engines which are expected to 
be out of us e for periods of over 7 days, but not exceeding 
one month, the engine must be iru1ibited and protected as 
described in the f -ollowing paragraphs. 

Long Term Storage 

5. This term applies to engines which are expected to 
be in storage or inoperative for one month or more; engines 
are to be internally and externally treated and the fuel 
system fully inhibited within 48 hours of the last ground 
run. 

(Issued with A/L No 8 - August, 1958) 

RESTRICTED 
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AAP 711.23, Vol 2, Pt 1 NENE INSTRUCTION NO 12 
(ISSUE 2) 

Fuel System- Inhibition 

6 . The "Nene" engine fuel system is t o be inhibited by 
filli ng with oil to Specificat ion OM-11 D ENG RD 2490, Stores 
Reference K2/248, whenever it is lik~ly that t he engine will 
be inoperative for a period of seven days or longer. The 
equipment and proc edure recommended are as follows :-

Equipment 

7. (a) The use of a compressed air operated oil primer is 
recommended, when inhibiting the fuel syst em of 
these engines. The equipment is to be adj usted for 
use on jet engines, so tha t the priming pressure 
does not exceed the safe maximum. The normal 
priming pressure should be 10 to 12 psi. On nQ 
a ccount is t he pressure to be allowed to exceed 20 
psi, or damage to the system will result. 

(b) When the primer mentioned in the preceding par agraph 
is not available, a suitable rig may be made up in 
the following manner:-

Set uu an oil t a nk with a capacity of a t least 
four (4) gallons , to give a head of three (3) feet 
on the fuel pump. Then , using 7/8 i nch or 1 inch 
bore pipe line, make a pipe run free from sharp 
bends to the fuel filter inlet. 

(c) If t he aircraf t fuel t anks are to be drained and 
the equipment mentioned in sub-paragraphs (a ) and 
(b ) is not available, oil may be poured into the 
main fuselage t a_nk and the engine motored over. 
After making sure all fuel is drained from the main 
fuselage tank, pour 5-6 gall ons of oil to 
Specification OM-11 D ENG RD 2490, Stores Reference 
K2/248 oil into the main fuel t a nk and us e the tank 
booster pump to supply t he oil to the low pressure 
fuel filter. 

8. Proceed as set out in par0graph 9 below. Ensure tha t 
the LP cock is turne d off a nd tha t all tanks, pipe lines and 
oil to be used for inhibiting purposes are clean and 
uncontamina ted. See that the engine sump contains an adequate 
quantity of oil to Specif ica tion OM-11 D ENG RD 2490 to ensure 
t hat the various engine bearings are lubricated during 
motoring. 

(Issued with AIL No 8- August, 1958 ) 
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Procedure 

g. 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

( j) 

T.he sequence of operations is then as follows:-

Check that the HP and LP cocks a re in the 11 0FF 11 

position. 

Close the throttle. 

Disconnect the booster coils or high emergy igniter 
units from the aircraft supply. 

Remove the blanking plug from the highest bleed 
point on each fuel pump and a ttach the bleed tools 
BL 3384. 

Loosen the LP filter drain plug and drain the fuel 
system, depressing both bleed tool plungers in turn, 
to permit gravity draining. The top plunger should 
be depressed first. After all the fuel has drained 
off, retighten the filter drain plug. 

If inhibiting oil is being supplied from a rig, 
disconnect the fuel inlet pipe to the filter and 
blank off the pipe. Connect the inhibiting rig pipe 
to the filter. If the oil is being supplied from 
the aircraft main tank, leave the inlet pipe to the 
fuel filter intact. · 

Check that the inhibiting rig tank contains at least 
four (4) gallons of oil. Turn on the oil supply. 
When the inhibiting oil is to be drawn from the main 
fuel tank, turn "ON" tank booster plli"'TI.p and open the 
LP cock. 

Depress the bleed tool plungers on both pumps, until 
oil is emitted in a steady stream~ free from air 
bubbles. Remove the bleed tools from both pumps 
and refit the blanks. 

Check that the fuel pump isolating switch is ''OFF" 
(ie, pumps in "norma lH condition) and on engines 
with torch i gniters , t hat the main and T.I. feed 
pump switches are "ON". Carry out a motoring cycle 
with the engine starter, and after ten seconds of 
this cycle, open the HP cock and the throttle valve 
in order to flush the pilot burners and manifold. 
Check that the inhibiting oil flows freely from the 
drain valve between Nos 5 and 6 combustion chambers. 

(issued with A/L No 8 - August, 1958) 
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(k) When the engine has stopped turning, clos e the HP 
cock and the throttle valve and disconnect the 
inhibiting rig pipe . To minimise loss of oil f rom 
the fuel system, immediately close off the fuel 
inlet to the LP filter. If the oil has been supplied 
from the fuel tank, close the LP cock, switch "OFF" 
tank booster p~~p and drain unused oil from the 
fuel tank. 

· (1) Replace the booster coil connections or high energy 
igniter units, first checking that the current 
supply is switched "OFF". 

WARNI NG: Operation of the starter motor, while 
the engine is turning, will result in 
damage to the starter motor engaging 
mechanism. 

Notes:- (a) When no means exist for rotating the 
engine, as, for example when the engine 
is removed from the _aircraft or the 
aircraft facilities are not available for 
use, the engine turning handle (hvV4855 ) 
may be used, but it is essential that the 
maximum speed possible be attained (400 
rpm approximat ely), two minutes' turning 
in a clockwise direction being the . 
equivalent of one motoring cycle. If hand 
turning is employed, a 24-volt electrical 
supply is to be connected to the Plessey 
priming pump a~d the torch igniter solenoid 
valves when fitted, to ensure a flow of 
inhibiting oil through these components 
during the turning cycle. 

(b) Where turning handle -is not available, the 
engine may be ·turned over by hand at the 
turbine, making sure that the direction or 
rotation is correct (anti- clockNise from 
the rear). Prior to starting the engine 
after an inoperative period, where inhibit
ing the fuel system has been carried out, 
it will re necessary to bleed the fuel 
system as described in RAAF "Nene" 
Instruction No 7. 

General Internal Preservation, Installed Engines 

10. Interior of the engine is to be inhibited in the 
following manner:-

(Issued with AIL No 8 ~ August , 1958) 
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After the Fuel System has been inhibited,10 grams 
(approximately one table spoon) of Vapour Phase Inhibitor 
powder K4/10993 is to be introduced to each of the following 
positions:-

(a) 

(b) 

(c) 

(d) 

Inside the jet pipe . as near the turbine blades as 
is possible without uncoupling the jet pipe. · 

Through the front and rear intake screens taking 
care that the pqwder does not fall through the 
lower screens and out of the engine. This can be 
done with canvas covers fitted. 

Into the cooling air intake through the rear end of 
the rear main s creen. 

Into the bottom of the engine bay. The engine 
should now be sealed from atmosphere as far as 
possible by blanking off engine and nacelle 
apertures including the cabin pressure pipe, and 
doping fabric covers and the jet pipe orifice and 
the a ircraft air-intakes. 

General Internal Preservation for engines which are not 
installed. 

11. These engines are to be treated in the same manner 
as installed engines, but in addition 10 grams of VPI powder 
sho~ld be introduced through the turbine blades and nozzle 
guide vanes into t he nozzle bore using a rubber bulb and noz~ . 

12. (a) Engine is to be thoroughly cleaned with kerosene or 
white spirit t aking care that the cleaning agent 
does not enter the compressor inlets. 

(b) Inspecti on of engine i s to be carried out and where 
paint has been removed by abrasion or impact, 
corrosion if any is to be removed by scraping and/or 
scrubbing with fine emery cloth. 

(c) Wi th the exception of the oil sump and external 
wheelcase all main castings are of aluminium. These 
after r emoval of corrosion if any are to have a coat 
of zinc chromate (K3/ 176) applied and a llowed to 
dry for 15 minutes. A coa t of air drying enamel is 
then to be applied. 

(d) Magnesium castings (oil sump and external wheelcase) 
which shows signs of corrosion are to have a 10% 

(Issued with A/1 No 8 - August, 1958) 
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(e) 

(f) 

(g) 

solution of selenious acid in water applied to the 
affected part until a dark brown film is formed. 
The solution is then wiped off with a wet rag and 
the area dried immediately. This item is identified 
as K4/11055 Acid Selenious Cry~tals and i s to be 
used in accordance with AP 2656A, Vol, 1 Sect 5, 
Chap 2, para 11. The casting i s then to be given 
a coat of zinc chromate K2/1 76 and finished off with 
a coat of air drying enamel. 

All engine openings are t o be fitted with appropriate 
covers,if necessary seal with adhesive t ape. 

Corrodible exterior parts ie controls, studs, nuts, 
clips etc are to be treated locally with K2/229 
(Protective PX 1). 

Ball ends, and control joints are to be liberally 
coated with grease XG-275, K2/210. 

Note: Care is to be t aken to prevent corrosion 
·preventative mixtures used in externa l 
inhibition from entry to air intakes. Under 
no circumstanc-es is the exhaust unit to be 
treated. 

13 . Uninstalled engine s are to be packed in meta l lined, 
or water vapour proofed containers and stored in a dry, cool 
place, or stored covered by a plastic reusable moisture proof 
envelope on a transit stand. 

14. The following are types of approved casings, and 
plastic moisture proof envelopes. 

( a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Case Steel Nene Engine approx 5 ft diam- x 7' long 
(Ident No B23/800001 ) 

Container Steel, Blast Tube.(Ident No B23/ 800002) 

Cases C/W Stand 7 1 1 Gt" x 5 1 4-l- " x 5 1 7~" high 
(Ident No B237800000 ) 

Stands Nene Engine Tubulor Steel Mobile (for 
Airfreights) (Ident No B23/800003) 

Cover Moisture Vapour Proof (Ident No B23/800004) 

Case Transit Exhaust Unit (Ident No B23/800005) 

(Issued with A/L No 8 - August , 1958) 
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15. Engines must be enveloped in the Covers Moisture 
Proof before being installed in Case Steel Ident No 
B23/800001. Immediately before sealing engines in air tight 
cases, a liberal number of bags containing Silica gel(K4/546) 
is to be dfstributed around the engine. Care must be taken 
to ensure that the silica gel bags do not touch the metal 
surfaces of the engine. Grease proofed paper may be inserted 
between engine and desiGcant and taped to the engine to prevent 
contact. Sprinkle between t to ·~ lb of VPI on the bottom of 
the case or blow same into envelope. Insert a humidity 
indicator if provision is mad e for one. Seal envelope and case. 

Note: It is imperative that the Silica gel and indicators 
are not exposed to the atmosphere for more than 10 
minutes before sealing in container. The certificate 
RAAF Form EIE 203 is to be completed and attached 
to the engine in a conspicuous position. 

Represervation During Storage 

16. (a) The requirements for represervation will depend 
upon the conditions under which t he engine is stored 
and the results of the periodic inspections . An 
engine which is to be represerved is to have the 
compiete internal treatment applied as described in 
the foregoing paragraphs; damage or deterioration 
to the original external treatment , is to be 
rectified bef~re the engine is repacked. 

(b) Unless inspection indicates the necessity for more 
freq~ent attention, the represervation of engines 
held in store is to take place at the following 
intervals:-

(i) Installed engines: every six months. 

(ii) Engines packed in unlined wooden cases: every 
six months. 

(iii) Engines packed in hermetically sealed conta iners 
or cocooned engines. The humidity indicator 
is to be checked every three months and 
provided it shows no discolouration, the 
engine may remain in storage without further 
treatment. 

(Issued with A/L No 8 -August, 1958) 
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NENE INSTRUCTION NO 12 
(ISSUE 2) 

17. Prior to starting the engine after an inoperative 
period, where inhibiting of the fuel system has been carried 
out , the fuel system is to be bled. 

18. . This instruction cancels and supersedes Nene 
Instruction No 12, dated 3rd June, 1954. 

Reference File , Department of Air, 150/4/8776. 

Date of I ssue: 29th August, 1958. 

(Issued with A/L No 8 -August, 1958) 
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NENE ,INSTRUCTION NO. 13 

Technical Order 

EXPANSION CHAKBERS - OUTlET .EIJX>W 
:OOLTS - TIGHTENING :BiOOEDUBE 

Introduction 

1. . . To ensUre that the spherical sealing_ ring is . propf:trlt :. bedde<i., 
a~d that undue tightness of the nuts, which would. cause fracture -of the 
tla.nge during . hot ruraning conditions, is prevented, tl1e following procedure 

· i .s to be adopted. 

Instruction 

2. Tighten the nuts to a torque of 35 in. lb. · The nuts mst 
th~n be released, relieving the bolts of tension. Again tighten the nuts 
to finger tightness o"ly. Increase the tension b.r a further constellation, 
tnen insert split pin_ and look. 

3. This instruction cancels and supersedes D.T.S. Special 
Instruction Nene No./26. 

Refe:rence 

Date of Issue 

File R.A.A.F. 150/4/8818, O.A.C. TUrbine 
Engineering Bulletin No. 19. 

11th August, 1954. 
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Appli cation : Nene 2VH Engines 

PRESSURIZING VALVE PLUNGERS ~ PARTIAL SEIZURE 

1. Cases have occurred where pressur~z~ng valve plungers featuring 
carbon sleeves to Nene Modification 286 (Luca s Modification CP.308) have 
partially seized in their respective guide bushes , resulting in the engines 
becoming unresponsive to throttle movement . 

2. Investigation has revealed that there is a tendency for the 
carbon sleeves to grow slightly in servi cey but the reason for this growth 
is not yet known . 

3. The existing drawing limits are such that unit s may be built with 
a minimum diametrical clearance between t he pl unger and its bush of .0001 
inch, and in v i ew of the tendency of t he carbon sleeves to grow, this is now 
considered inadequate. 

4. Modification action is being t aken to alter the drawing limits to 
ensure a minimum clearance of.0003 i nch , but it i s obvious that action must 
also be taken to ensure a safe working clearance of engines in service . 

5. 
follows:-

When a plunger is suspected t o be partially seized~ proceed as 

Note:- Extreme care is t o be taken at all stages of t his work 
to prevent ingress of dust or grit i nt o the pressurizing 
valve and fuel system. 

(a) Remove engine cowlings to gain access to the pressurizing valve. 

(b) Remove the seven 1/4 inch nuts, spring washers and plai n washers 
securing the plunger spri ng cover. 

(c) Remove the cover, the plunger spring and t wo spring seatings. 
Withdraw the plunger. 

(d) Where the plunger is a plain alum. bronze t ype, then Modification 
286 is not featured, and any hi gh spots or signs of stic tion are 
to be removed by lightly polishing with crocus paper, followed by 
polish with metal polish, and wash in kerosene. 

(e) Plungers featuring carbon sleeves to Modification 286 are to be 
treated as follows:-

(i) One operator holds the plunger at the extr eme ends with 
his finger tips and rotates i t slowly, while another 
opera tor, with a strip of crocus paper a pproxirna. te ly 1 inch 
wide looped around the plunger, polishes the carbon sleeve 
by first pulling one end of the strip and then by the other 
in rapid succession. This operation continues for four 
(4.) minutes, during which time a moderate pressure is to be 
applied to the crocus paper. Under these conditions, the 
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(f) 

(g) 

(h) 

(j) 

(k) 

References 

diameter of the sleeve should be reduced by .0002 inch. A fresh piece of paper is to be used f or each plunger treated, and. care is to be taken to ensure a parallel finish. 

(ii) The plunger is then t o be thoroughly scoured in kerosene, using a small stiff' bristled brush to remove any particles of crocus powder that may be embedded in the surface of the· carbon. 

(iii) Polish the carbon sleeve for approximately thirty seconds with a piece of' clean r ag soaked in metal polish and then thoroughly wash in kerosene. 
Replace the plunger in the pressurizi ng valve and check that H is a free sliding fit in it s guide bush. 
Replace the spring seatingo ~nd the plunger spring. 
Exami ne the two cover sealing rings and renew, if there are any signs of' s tretching or damage. 

Fit the top cover. 

Bleed the fuel system. 

Ground run the engine arid check f'or leaks and satisfactory operation. 

File Department of Air 150/8/566 Nene Service Bulletin Sect.6 No.l 
Date of Issue 11th July, 1955. 
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APPLICATION : NENE 2VH 
ENGINES 

INTRODUCTION OF HIGH ENERGY IGNITION AND RECOMMENDED 
STARTING AND RELIGHTING PROCEDURES 

Introduction 

.1. The standard method of lighting up a ''Nene'' 2-VH 
engine has been to utilise a torch igniter, consisting of a 
small combustion chamber in which was mounted a suitable 
sparking plug and atomisers0 To feed this igniter, it was 
necessary to have an electrical system and a secondary fuel 
system, consisting of pump, valves and associated pipe 
work. · 

2. The advent of the high energy igniter system (R.A.A.F. 
Nene Mod.53) means that the fuel system for the ignition can 
be . dispensed with, thus saving a considerable amount of com
plication and weight. It also provides improvement in 
relighting at high altitude and with comparatively high 
windmilling speeds~ 

Construction 

3· The engine plug differs from the conventional 
sparking plug and is a high energy surface discharge plug 
with ceramic insulation and steel electrodesQ The discharge 
end of the plug is made up solid with centre electrode, 
insulator and outer metal housing, which is earthed. 

Operation 

4o A trembler coil interrupts the normal aircraft 
bat tery supply and transforms this to a higher voltage ,. 
This higher voltage supply i s passed through a rectifier to 
a storage condenser, the rectifier acting as a non-return 
valve, thus preventing the condenser from discharging back 
into the winding of the trembler coil. When the potential 
across the storage condenser reaches a predetermined value 
(2,000 volts), the sealed spark gap operateso The condenser 
t h en discharges and its stored energy is dissipated in a 
fl ashover on the surface of the discharge igniter plug . The 
process is repeated at a frequency of approximately one 
discharge every second, Resistances are fitted to limit ·tne 
valu'e to which the condenser can be charged in the event of 
an open circuit occurring in t~e H.T. circuit, and to 
dissipate the stored energy if the unit is stored. 

(Issued with A.L.7- June, 1957 ) 

Restricted 



Restricted 

NENE I NSTRUCTION N0.15 

Servicing 

5G Because of the high speed discharge, the instant
aneous current flow rises to an extremely high value, thus 
all connections must be firmly made by either soldered joints 
or high pressure contacts, otherwise s e rious losses in 
resultant output energy at the igniter plug will be experienced. 
It is therefore most essential that the lead between the 
igniter plug and the igniter unit is i:naking good contact and 
that the securing nuts are tight e If care is taken to see 
that this condition is fulfilled, no trouble should be 
experienced during the normal life of the system~ 

6. The maximum and rainimum operating vol tages of the 
igniter unit are through the range from 29 dovm to 16 volts 
on the 13-ircraft battery supply. In practice, a heavily 
carboned igniter will give a better spark than a clean oneQ 
This is because the initial electrical leakage is more 
positive and decisive~ 

Note: The energy stored in the condenser can, 
under certain circumstances, be lethal .• 
It is therefore r ecommended that when the 
low tension Breeze plug is disconnected, one 
minute should be allowed before handling the 
unit for servicing or maintenance. 

Serviceability Check 

7. Set the engine controls and check as follows: 

H.P. Cock 
Ground/Flight switch 
Starter battery switch 

CLOSED. 
GROUND. 
ON. 

8. Ensure that all fuel has drained from the combustion 
chambers.. Turn ''Venner11 time switch ON and listen for the 
pronounced "snapping'' sparks from the · igniter plugs. This 
switch may be returned to OFF position before its thirty 
second time cycle is completed. 

Warning: Never test a high energy plug or igniter 
unit by earthing the plug to enable the 
spark to be viewed, or by making an air 
gap with the H.T. lead$ Apart from 
possible danger to personnel, this can also 
damage the engine by local burningo 

(Issued with A.L.7- June, 1957) 
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Normally, the igniter plugs and ignition units 
should last for tne life of the engine, without 
any servicing being necessary, but if either 
is suspected of unserviceability, the item 
should be renewed. No servicing or rectifi
cation of igniter plugs or ignition units is 
permitted~ neither is it advisable to remove 
carbon from the plugs. 

Starting the Engine 

9. (a) Ensure flap lever is in the DOWN position and 
brakes locked ON. 

(o) Have a 240 ampere-hour, 24 volt ground starter 
battery plugged into the starter socket in the 
port flap shroud~ 

(c) Turn ground/flight switch to FLIGHT. 

Note : If aircraft batteries are flat, it may 
be necessary to use an external 24 volt 
battery in the front, or test socket, in 
which case the ground/flight switch should 
be at GROUND until the starting cycle is 
complete and the engine idling satisfact
orilyo 

(d) Check L.P. cock ON (Fully forward and up). 
Check fuel contentsa Check fuel pressure 
warning light ON. 

(e) Fully close the throttle lever. 

(f) Switch ON interlocked s.c. SAFETY switch and 
the ignition switcha 

(g) Check fuel pressure warning light is OUT. 

(h ) Press ENGINE STARTING button for two seconds 
and release. Seven (7) seconds after releasing 
engine starting button, OPEN H. P. cock smoothly. 

(j) After ignition has taken place, the engine will 
accelerate up to idling ropsme (2650 + 100), 
without further attention and should reach that 
speed approx~1ately 55/60 seconds after pressing 
the engine starting button. During starting, 
jet pipe temperature may momentarily exceed 0 maximum permissiole idling temperature of 550 C. 

(Issued with A.L. 7 - June, 1957) 
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(k) In the event of ground and aircraft batteries 
being not fully charged, it is possible that 
after preliminary light up of the engine during 
the starting cycle, it will be found that the 
eng ine ropomo will not build up to idling 
figures and jet pipe temperatures have exceeded 
normal maximum~ When under t his condition 
engine rsp$ m. refuses to increase and jet Bipe 
temperatures have reached a maximum of 600 Co, 
the H .. P. cock should be closed and an investi
gation carri e d out on the state of the a ircraft 

Relighting 

' and ground batteries before attempting f'urther 
startse If batteries are found to be 
satisfactory and the engine r.p .. mo still does 
not build up to idling figures after light up, 
change of starter should be effected0 

10o Engine Failure in Flight 

(a) Above 15,000 feet: 

If combustion ceases above 15 9 000 ft., immediate 
relight action should be carried out, as follows:-

(i) CLOSE H.P. cock IMMEDIATELY. 
close L.P. cock). 

(ii) CLO SE throttlee 

(Do not 

(iii) Reduce windmilling /to between 750-1000 
rGp&mo, by decreasing I.A.S. 

(iv) Tur n ~'~ Venneru time switch ON. 

(v) After five seconds have elapsed, OPEN 
H.P. cock smoothly .. 

(vi) When r.p.m. or J.P.T. rises and slow 
running r,.p. me have stabilised, open 
throttle slowly to required r.p ome 

(vii) If the relight is unsuccessful, CLOSE 
the H.P. cock and descend to 15,000 
feet and proceed as for (b). 

(Issued with A.L.7- Jun~, 1957) 
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(b) .Below 15,000 feet: 

NENE INSTRUCTION N0.15 

~ If combustion ceases below 15,000 feet, 
immediate relight action must be carried out , 
as follows: 

( i) CLOSE H.P. cock IMMEDIATELY. 
not close L.P. cock)~ 

(ii) CLOSE throttle .. 

(Do 

( iii) Turn ON the FUEL PUMP EMERGENCY switch. 

(iv) Reduc e windmilling to between 750-1000 
r .. p~m", by decreasing I.A.S. 

(v) Turn uvenner" time switch ON. 

(vi) After five seconds have elapsed, OPEN 
HoP. cock smoothlyG 

(vii) When r.p.m. or J.P.T. rises and slow 
running r.p~m0 have stabilised, open 
throttle slowly to required r.p.ma 

(viii) If the relight is unsuccessful, CLOSE 
H.Po cock and repeat relighting procedure 
as above .. 

Notes: 1o The H.P. fuel cock must not be left OPEN for more 
than thirty seconds if engine fails to start, and 
one minute should be allowed between attempts 
to relight, to permit any residual fuel to be 
blown from the combustion chambers. 

20 The operatin g period of the nvenner'' t ime switch 
is nominally thirty secondse If the engine 
fails to relight at the first attempt, switch 
again to ON at the start of the next attempt to 
relight , and if necessary, a t the star t of each 
subsequent att empt. 

3· Better relighting is obtained i.f . the I. A. s. is 
as low as possible when H.P. fuel cock is OPENED. 

4s Relights are obtained more easily at lower 
altitudes and with lower airspeeds. · 

5.. Wait until the engine is running steadily 
before opening up to desired r.p.mQ 

(Issued with AeL .. 7- J~ne, 1957) 
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(c) If combustion a gain ceases when the FUEL 
PUMP ~~ERGENCY s witch is s witched OFF, the 
inference is that part of the fuel system 
is faulty G Relight p r ocedure must again be 
adopted with the FUEL PUMP EMERGENCY switch ON 
and left ON, after the restart and for the 
remainder of the flight~ The r~p.mo will then 
be controlled manually by the throttle. 

References: R.A.A.F. File 150/8/1020Q 
C.A.C. Nene Service Bulletin Section 13, No.2. 

Date of Issue: 28th June, 1957. 

(Issued with A.L.7- June, 1957) 
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APPLICATION: Nene 2 VH 
Engines 

INSPECTION OF NENE FLAME TUBES AND TURBINE 
BLADES·AT 200 HOURLY INTERVALS 

Introduction 

1. A special inspection as detailed in the following 
paragraphs, is to be carried out on all N~ne 2 VH engines 
on completion of 200 hours running time, to ensure that 
certain vital sections are in satisfactory state. 

Instruction 

2. Closely examine recorded life of the engine, 
paying particular attention to any small characteristics 
which have been noted by pilots or ground staff during unit 
operation of the engine. 

3. · Remove the engine from the airframe and fit to a 
suitable work stand. · 

4. Remove exhaust cone, check and record tip 
clearance, check and record variations in blade length, 
using 6 o'clock as a datum point. For the purposes of this 
test, the shortest blade is to be located and used as a standard 
to determine the longest. Maximum stretch limit for field 
operation is 0.010". IVIark with chalk any blades near or on 
this limit. ' 

5. Remove shroud ring. Lightly polish the backs of 
all turbine blades in a longitudina l direction using 
grade "00" crocus paper. Check for stretch mottling 
surface effect particularly on blades with longest stretch. 
Polish each blade with medium grade emery cloth on the 
trailing edge and for a distance of ~" from the edge on the 
convex side, working longitudinally. Polish blades 
transversely for not more than~~~ from the tip onthe convex 
side. These polished areas must then be carefully inspected 
with an X5 glass for cracks, particular attention being paid 
to the tips and edges. The leading edges in particular 
should also be checked for damage such as sharp nicks which 
might lea d to fatigue failure. 

6. Carry out an inspection of the nozzle guide vanes 
in accorda nce with Nene Instruction No 3. 

(Issued with A/L No 9 ) 
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7. R-emove all flame tubes and inspect in a ccordance 
with Nene Instruction No 2 Issue 2. 

8. Remove wire screens fr om intake and inspect 
intake and torroida l vanes for damage. Pay particular 
attention to t he l ar ge inner vane for crac~ing starting 
from the trailing edge. Single line cracks showing no 
signs of branching are acceptable up to 1" length. :More 
than one crack is permitted if more than 6" apart. 

g. Inspect as far as possible rot ating guide vanes 
for excessive damage from forei gn matter. Check closely 
for signs of vane cracking. 

10. If the engine is satisfactory to all these 
specia l inspections, a 11 D2" servicing is to be completed , 
new parts fitted as required, and the engine re-inst a lled for 
a further period of operation to overhaul life. 

References 

Dat e of Issue 

Files, Department of Air, 69/35/6 and 
150/8115 14 

31st October, 1958 

(Issued with A/L No 9) 
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EFFECT ON OOVERNED RAil BY VM I ATIONS 
OF FUEl SPECIFIC ffiAVITY 

NENE INSTROCTION NO 17 

Application : Nene 2YH Engines 

This instruction details the procedure to be aoopted whenfueis of varying Specific Gravity are used and their effect 
on Governed RP.rt . 

lnstruct1on 

1. The governing of maximum speed on Nene 2.VH engines is a function of the top Lucas fuel pump. 

2. The principle of operation of this governing device is an adjustable hydraulic device in the pump ~hich, in conjunction 
with the pump servo, limits maximum pt~~~p delivery. Centrifugal pressUEe s&t up in radial drillings in the pump rotor provides the 
goverr~r action. This pressure is' passed to a ~ring tensioned diaphragm which operates a half ball relief valve in the pump. As 
the centrifugal pressure reaches its maximum val~e at maximiJll RAil, the half ball valve is opened creating out of balance forces on . . ) . . 

the servo piston, which in moving alters the swasb plate angle and reduces the pump delivery. Adjustment of the diaphragm spring 
provides the setting of the governor, provision being made externally for this purpose on each ptlllp. There are tMJ fuel piJllps on 
the Nene but engine maximum speed governing is controlled by the upper. The lower pump is set 150 Rf111 higher to prevent hunting 
between pumps. 

3. lt will be seen therefore that the function of the diaphragm is dependent on fuel pressure generated by the ptJnp rotor. 
Pressure delivered by the rotor af any given engine RFm is proportional to the specific gravity of the fuel. 

4. it will be found therefore that governor sett ings are affected directly by changes in specific gravity of fuel used and 
these changes can cause excessive variations of engine maximum governed speed at full throW e. 

5. Investigations carried out have shown that specific gravity readings taken of samples of aviatlon keroSene supplied by 
three major fuel companies vary from . 78 to .83. This range of specific gravity will give a variation of maximum governed Nene 
speed of up to 350 RP.rt. 

6. The change in RPM is a rise for decrease in specific gravity and a reduction in RPM for an increase in specific gravity. 
To illustrate this point if an aircraft was fuelled at a Unit using kerosene to a· specific gravity of .83 with the engine governed 
speed adjusted to 12.,300 RP.rt , a~d thecaircraft then moved to a unH using kerosene to a specific gravity of . 78, H would be then 
found that engine maximum governed speed had risen to 12 ,6SO fH~a. 

7. This variation of fuel specific gravity may always be present in supplies as the latest British specification to which 
RAAF fuel is supplied ooes not lay down any fimitati.il~s .. :; in t hi s regard, Action is being taken by this Headquarters to investigate 
this prob1an with the major oil companies involved, but it is anticipated that variations of fuel specific gravity will always 
exist. 

8. There is no known means as yet to modify existing Lucas pumps to provide for-fuel specific gravity variations and a 
solution does not appear practicable on the Nene itself unless a mechanical overspeed device is developed and fitted independent of 
the fuel pump. -

9: Ulnsequently, the problem is to be countered in Units operating Nene 2-VH engines by ensuring when receiving aircraft 
from contractors or other RAAF Units. that the engine maximum speed is checked and re-set to the correct maximum speed of 12,300 
before all ow; c; general flight use. Pilots should also be warned that under or overspeeding may occur with different supply fuels 
and in the 1aher C"tse are to manuall¥ control the maximum speed until rectification action can be taken by ground staff re-setting 
the pump governors. Use of full throttle for the pennitted 10 minutes can cause rapid deterioration of the engine if H is 
overspeedirig. Olntinuous take-off periods with excessive RPM will also shorten the 1 ife of -the engine. 
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10. Thi s Is bought about by the fact tbat the life of a turbo-jet is largely dependent on its operation within specified 
maximum jet pipe t emperatures and increase of jet pipe temperaturecis the normal result of higher RRn. 

; 

11. in conclusion it shoul d be borne in mind that close adherence to the requirements of this instruction will considerably 
help to maintai n general unit engine serviceability. 

RefereRces Fll es, Department of Air , 69/35/1 and 1 ~/8/1 ffi1 

Date of Issue 12th March , 1959 

( Issued with A/ L 1 0 - rnarch 1959) 
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APA..ICATION : Nene2VH Engines · 

0 IL CONstJ!lPTION CHEO<S 

Introduction 

1. Following investigations into bearing and lubrication fallures in Nene Engines it was found that on long travel 
flights involving intermediate landings the oil contained in the sump had been lowered to a dangerous level. 

lnstrudion 

2. Tbe sump capacity is 11 pints, but it should be noted that a minimum of 5 pints is necessary for oi1 circulation. 
Topping up intervals most be adjusted for engines showing evidence of above average oil consumption. 

The normal oil consumption for Nene Engines is 1 pint per hour and maximum allowed oil consumption is 
1t pints ·per hour. The maximum oil consumption given is acceptable provided the necessary topping 
up and · inspection of filters is observed. 

3. The toPPing up intervals and quantity of oil required are to be annotated in Currerit'~nd Travel copies of 
Forms E/E 77. 

References F\les, Department of Air, 69/35/6 and 1~/8/1002 

Date of Issue 12th r~arcb 1959 

(issued with A/L 11 • March 1959) 
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APPLICATION: NENE 2-VH ENGINES 

OIL SUMP FILLER CAP - PRECAUTIONS WHEN REFITTI1iJG 

Introduction 

1. Several instances have occurred where the cap on the oil filler had not 
been correctly fitted. This resulted in loss of oil and subsequent damage to 
the engines. The procedure to be observed when refitting the filler cap is 
detailed in this instruction. 

Instruction 

2. Before attempting to refit the filler cap, screw the locking wheel back 
at least three full turns, this will ensure that the cross bar engages under the 
two lugs. Failure to screw the lock back far enough can result in the engagement 
of only one end of the cross bar under the lugs as shown in Fig 1 of drawing 
Bl 3309 attached. 

3. It is appreciated that due to the position of the filler assembly it is 
difficult to see whether the cross bar is correctly engaged, however, it is 
possible to feel that both ends of the cross bar are under the lugs, before 
tightening the locking wheel. 

4. Care should be taken to fully tighten the cap, as failure to do this 
has resulted in "flash back" in the wire intake screens and resultant damage to 
the impeller in addition to damage caused by lack of lubrication on bearings. etc. 

Reference 

Attachment 

Date of Issue 

Files, Department of Air 150/8/1762. 

Drawing B13309. 

2nd July 1959 -

(Issued with A/L 13- July 1959) 
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