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PART 4
MINOR REPAIRS

LIST OF SECTIONS

Note.—A list of chapters appears at the beginning of each section

I Tools and equipment

2 Replacement, adjustment and rectification
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A b
A.P412IB & C, Vol. 2, Part 4 (A'L:70)

( A
~ Section | -
TOOLS AND EQUIPMENT
I’i Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines
- _ LIST OF CONTENTS ’
: . Para. Para.
General .. .. .. .. o . Adapters and blanks for flexible pipes ... 2
4 LIST OF TABLES
¢ Table Table
Flight servicing Kit No. I ... .. .. | Special tools ... .. .. .. .. 3
Flight servicing Kit No. 2 ... .. .. 2 .
LIST OF ILLUSTRATIONS -
Fig. Fig.
Adapter for pipes terminating in union nut e | Cap-nut for blanking banjo type end fittings ... 2
GENERAL Part 4, Section 2. Where necessary, special

I. This section lists the servicing and dis-
mantling and repair tools necessary to effect
the operations described in Part 3 and

instructions for the use of these tools is
given in the relevant chapters of the
respective parts.

FLIGHT SERVICING KIT No. |

Table 1
Stores Ref. Part No. Nomenclature Application
1L/138 — Spanner, bi-hex ring, 4 in. X f in. Whit.  General use
1L/139 — Spanner, bi-hex ring, § in. X #in. Whit.  General use
1L/141 — Spanner, bi-hex ring, § in. X 1in. Whit.  General use
1L/31 -, — Spanner, bi-hex ring, {'in. X fin. Whit.  General use * i
1L/32 ! — Spanner, bi-hex ring, 4 in. X {5 in. Whit.  General use ‘
1L/33 — Spanner, bi-hex ring,  in. X 7 in. Whit. Generaluse * - .u_
1L[154 — Spanner, 0.].D.E. }in. X & in. Whit. Generaluse < ' ' Ty
1C/2229 T32109 " Spanner, box, D.E. }in. X J in. Whit. General use -
64KK /43 T32112 Spanner, box, D.E. $in. X % in. Whit. General use
1A[4106 ) — Bar, tommy, } in. dia. x 5 in. long Use with T21401
36FF (4054 T.2300-193 Bar, tommy, $ in. dia. X 9 in. long Use with T32112
1A/4073 — Fingers, mechanical General use b
64KK/ 1042  T75482 “Tool, lockwire General use
64KK /816 T72143 ‘Spanner, claw Generator nuts |
64KXK/[39 T70260 Spanner, claw Starting valve nuts
(Mk. 2 only)
64KK/130 T21401 Extractor, burner Burner removal
L 64KK /120 T70167 Block, vice Cabin supercharger
A clutch (Mk. 2 only)
. 64KK /1286 T77382 Spanner, crowfoot Starter motor nuts |
36FF[123 T70171 "Spanner, ring special Cabin supercharger
clutch drive
(Mk. 2 only)
e T76803 Spanner, crowfoot . Thermo couple nut
1B/4486 T — Indicator, revolution, Type A Engine speed check
184467 — Gun lubricating universal (instrament section
184469 —_ . Nozzle assembly hydraulic, push on |

SR
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FLIGHT SERVICING KIT No.2

e
Stores Ref. Part No. ’g‘?goﬂin}li;t Eq:“{}"' ;"5@5;;‘% ? Fz‘jr"g"f Application
2onignz-0130 € bao § M oildod o 2silgs 1eiquiin 2idT-- =308
64KK/930 T72802  Spanner, nng, s. 1;:« . _F'Fuel pump nut (Mk. 2 only)
64KK/805 T71808  Gauge, prgeséﬁu?'eig o= 3e Fuel system checks

$IKK/813,, ne obA s JQ?’\O\ BHESDESSIRE A

2318a7 30 Tan: (Mk. 2 only)
slasT Burner protrusion

1
N

RN

64KK/931 Pipe, isolating
SH4KK/[1282  T77497  Jig, measuring
64KK/891. T73360  WrencHoos Ipidagl
64KK /798 T72179  Spanner, 0-525 in. A.F.
.64KK/45 . T70802  Block,

. Iq

-\«s

64KK /37 2enini T70451 olnodRm‘gmé‘ igeén- g0
[64KK [381622909T70452" -Ringgatgé 159
at 2loot sesild Yo say adi 10l anomouﬁ?m

B4R K)845°I95: 074915 wfs‘roai“foﬁnmgms

al1sq »viingyest

64KK/131  T70444

i
i

3 oeﬁ“
bas G

i sids¥

64KK-/132r-———nI70445 -—Gauge;-feeler;-special

siuashnamolt

noiseoilqgA

(3 off)

Fuel system checks (starting valye)

PRURETS

Fuel system “checks (1solat1ng governor)

Combustion chamber/{when:Mod.=No.:820

..is embodied) (Mks2 only)-1siviss sigild

Combustion chamber

r%iTAﬂTa"’“’ *Comblstion chamber, pip removal (Pre-
mod. 820)

Combustiorrimchamberbefore sforidiig

(Pre-mod. 820)

Combustion ch¥imber, after fomung (Pre-
-aiby bf&‘ﬁo‘d“SZO)’e off erell motlaa ciib .

Gaugeh,};h.p,—gpeglalanﬁa Cthustlon chambers, checking during
8o

I}lﬁﬁ% B2 ‘[rm :bér"q i_éf;\rf)rp R H(Pre—

826')7 i )JGI TOES0  BEULS ,ulus)

assembly (Pre-mod. 820)

~Eombustion—chambers —checking-during

LIICT

assembly. (Pre-iiod."820) . 2"

64KK /44, 152, 71154

6C[152 92u Istans=r
szt {58090

64KK/1032 517773418

idW oot I X ooi §

B
"

I

¥ng

SisDyringe; inhibiting, aix x.j-Lurhine.disc
31 d%hns; Imagmfymg 3oit zofd-Bladeerack detectlon (instrument seéhon
it xad-id lock”u“p)

hfSilafpelrer\ meé.sunng"tlﬁd‘@hémﬁiﬁg peller front casmg clearﬁnce

RIBAN T

1 !,.I\ T

san (515 Sl ur & X of 47508 wed-id P SR
64KK/92L (. T;IerR;“ SidPPe er, sert nkg it zod-Hf lmﬂsup[gcharger (Mk. 2 only) ge, h
64KK/912,J I8 173347 B],opk{ V).C M x I E I 5.a, [.An;:ﬁlterqa %-?.I\jf
, 64KK/208U Ist movsz Spafifter;spliié 11 5 . T4 X AIAIERIE a1 eeT BRI 1
o Ismsfge Sf)ﬂh\{ir s %w"‘ A .H.a %G8 el LrIseT e ¥ta
5%321 rﬁw "::» mxo? TR .5ib i {; Vriiob LR AOTE AT
{216 mm'TZQP% Todl,nsertion: sib i & ontrel] box seals_0geT ket 398
64KK/993U 1533175590 Gmde ISD[(ID[{J‘COnt]_‘o]_J:b& plungerr’ - o rmjg.\,rf: }‘
64KK 920 151770259  Spanner, tube IHEY ha[usf‘f” ILGTL 01 AAB
TOF ST } . L. wsly .. SMET Si% AL
“ Jzétlf 3(;;7'1;3 Q277 ant’ spec1a1 WB] x;l}?'uﬁ &Qne 030t T gy HER
64KK/222 mo & 70278  Dirift, special Exhaust cone )
(O TSI 1244 Bracket, roll I‘)[HJdE*’ a"“' z Qs [(‘" . 06 LzLe
6471KKf321FW2 ! 7 racket, roller :ﬁl\} 1;1%{0 %ﬁe D10V 0O1\ 352
((;74 ’I{/@? o j;i"g3 13 Extractor Goveinor drive housmg ‘
i S1K KI5 \,Nm 15140988 Tool, peening sootwoNozzlezing, studsesettT  8821\A1Y -
64K K /656,12 nT70989 Fixture, holding Isivaqe yeiNozzlerting IVIRT ERINTHER
64KK/784' ¥ >ru'1"70252~ ~ Tackle, lifting Nozzle ring.
64KK/780' £ A970186" " Tackle, lifting _Turbine disc (Pre-mod..398)
Wr (6\3 nm,vf,i 332 Tackle. lifti o0t ue ﬂ‘ ,_ i a* dls M d N 398
#o n‘[i).xerj‘;’ AL ackle, mg/i nor*nuxut 1IoIne o c( o o. ) AREE
Uﬂ/ 26 lmrr__rm'(.\ Spanner, torque,u:mxr »m,;Turbme.dlsc NOEWSE
o sioat - | Model A.1,:5,£0,50 1b. ftizes dsany Y|
IL/178 — “Adapter % in. sq. socket  Use with IL[156
X $in. sq. plug (
(12 .qe2 .0 L&) L o <
- RESTRIGTED#
£dar - ’
B ‘
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SPECIAL TOOLS . K
Table 3 ’

In add1t1on to the tools available in the flight servicing klts the tools listed below
are necessary to facilitate certain minor repairs

Stores Ref. Part No.

ADAPTERS AND BLANKS FOR FLEXIBLE PIPES
2. The following adapters and blanks will be
required when pressure testing flexible pipes,
as described in Sect. 2, Chap. 10. During
manufacture the materials and sections

Nomenc!nture Application, ;‘, F.
'64KK/1185 T73329  Plates, adapter Centre housing
64KK/1136  T74138  Gears, dummy Accessory boxes

should be chosen with the spemﬁed test
pressures in mind-and all undercuts ‘and
corners should be generously radiused. Joint
surfaces must be smooth and free from tool
marks,

- AGS 1216-A
) 0-880 in.
" a3’ 0-800 in. . ] ;
°°'\ : __4 CHAMFER 0.025inx45°
y \l \\\\:\\\\\\’\\\.\\\.\\\ - I1 . ;:‘ :
T—= — - A
0-010in.MAX.RAD. | -005. % ?/ ‘
-~ ~—o130in. 0130 " inDIA. I
L0055 %n.01a, ozod"sooinDlA —
4010, .
—0-205" " in.DIA. " SILVER SOLDER WITH MATERIAL TO B.S.1845-3
L 0336"°%in.01A. ;
' . —0205 oosm DIA. /X .
o..g;;,{'“sj.;m %/m’
. sl lcl ID
?
X CHAMFER 0-030in.x45° i v
' l 0300in.
A B C D .
(in.) i (in.) (in.) @in.) LR,
0-715 — -005 55 0-405 + 010 1 B.S.P. :
0-820 — -005 B 0-545 + -010 3 B.S.P. -
1-010 — -008- > 0-685 + -010 3 B.S.P. s
1-100 — -008 3 0-755 + -010 § B.S.P. -
1200 — 010 3 0-900 + -010 $ B.S.P. SR

Fig. I. Adapter for pipes terminating in union nut

(AL70, Sep., 54)
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A

////

VvSé6.
A B
B A 8 c
-1,‘;{1}‘ (in.) (in.) - (in.)
. 0500 — -005 0525 1 BS.P.

P23965 460452/7156 11/54

e e e

Fig.2. Cap-nut for blankmg banjo type end fittmgs

(use with banjo bolt and washers)

1500 C&P Gp.1
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) . A . AP.4I2IB & C, Vol. 2, Part 4

SECTION 2

REPLACEMENT, ADJUSTMENT, AND RECTIFICATION

LIST OF CHAPTERS

Note.—A list of contents appears at the beginning of each chapter

I General information ' :
2  Main r:otating assembly
. ‘ 3 Structural casings and accessory boxes

4 .Combustion chambers

5  Exhaust system . ,
l ‘ 6  Fuel system compc;;ients -

7  Lubrication system components

8  Ignition system e

. AN

Miscellaneous

10 Flexible pipes

\ﬂﬁ?

' 5
- B HRELE

o . (AL 63, Mar: 54) <
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( o This leaf issued with A.L. No. 29, November, 1951 A.P.412IB & C, Vol. 2, Part 4, Sect, 2

\

Chapter |
GENERAL INFORMATION

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Ay et e &

Para.
General ... ase e I

General .

I. The method of servicing the engine in
accordance with the instructions contained
in the Aircraft Servicing Schedule is des-
cribed in Part 3, Sect. 3, Chap. 1, but the
instructions for carrying out any replacement,
major adjustment, or rectification found
necessary as a result of fault diagnosis or
routine servicing are contained in this
section.

2. The chapters in this section contain
instructions for repair by replacement, that
is for removing and refitting those accessories,
components, or parts, which are not dealt
with in the above chapter, and which can be
removed and refitted without the facilities
of a complete repair depot. In addition,
instructions are included for carrying out
adjustments and  repairs to  accessories,
components, or parts, which can be per-
formed without complete reconditioning of
the engine or accessory.

-3. Operations which require the removal of
the engine from the airframe have not_been
" excluded on this account and a Wworkshop
stand in which the engine can be rotated
may be necessary to gain access to com-
ponents on the underside of the engine.
Instructions for removing the engine from

the airframe and for its subsequent re- -

installation are contained in Part 3, Sect. 1.

4. Wherever possible, the part number of
new parts or consumable items that may be
required at reassembly, is quoted to assist
the tradesman to ensure that these essential
renewals are available before operations are
commenced.

-drawn from stores,

Para.
Anti-corrosion precautions ... eee ose e 6

5. The general information given in Part 3,
Sect. 3, Chap. 1, para. 3 to 9, is equally
applicable when carrying out the operations
described in this section. When changing an
engine-driven accessory on an engine which
has completed a number of flying hours,
thoroughly examine the $plines within the
drive in the engine and on the spindle of the
accessory. Where applicable the splines at
each end of any coupling, drive, or quill
shaft should similarly be examined. There
should not be any appreciable evidence of
wear in the form of “stepping’’ on the flanks
of the splines and reference should be made
to the Fits, Clearances and Repair Tolerances
contained in Part 6 of this volume, to
ascertain the maximum wear permissible.

Anti-corrosion precautions

6. New or re-conditioned fuel system com-
ponents, or an engine-driven accessory,
will have received
protective treatment, therefore, before fitting
these accessories to the engine, the necessary
blanks must be removed and all surplus
inhibiting oil drained off. When an accessory
which has been removed is not being refitted
to the engine immediately; or is not being
dismantled for reconditioning within a week,
and will, therefore, remain in store or in
transit for a period exceeding seven days, it
must be protected against corrosion as des-
cribed in Part 3, Sect. 4. If, when installed,
engine-driven accessories are to remain un-
connected to the aircraft services, their
connections must be blanked off with air-
tight caps immediately they have been
drained.
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A.P4121B & C, Vol. 2, Part 4, Sect. 2 (4.L.85)

Chapter 2

MAIN ROTATING ASSEMBLY
Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para. Para.
Impeller vanes ... e 2 Removing the turbine disc Y
Turbine blades ... .. 3 Refitting the turbine disc . 9
LIST OF ILLUSTRATIONS
Fig. _ ) . Fig.
Turbine disc securing bolts and nuts, and Re:;fn‘};?;f’ed tz;tréz;:g)l'n(em ddl}gl;tinzl_t;;xtltl’}l':
method of locking (Mod. No. 398) ... 1 T74332 and (inset) sectional view of
extractor bolts ... .. 3
Turbine disc securing bolts and nuts, and Combined extractor and lifting fixture
method of locking (Pre-mod. 398) ... 2 T70186 arranged for lifting purposes
and (inset) the extractor bolts being used
to release the turbine disc from the hub
shaft ... .. 4
IN-SERVICE REPAIR SCHEMES
Leaflet
Repair of damaged turbine blades ... D.1

1. The limits of acceptable damage to the
impeller vanes, and to the turbine blades, are
given in Part 3, Sect. 3, Chap. 1. For the
reasons stated in para. 2, there are no minor
repairs, replacements, or rectification which
can be carried out on the impeller in service,
but turbine blade repairs are permissible
within certain limits.

Impeller vanes

2. Damaged impeller vanes cannot normally
be blended out in situ. Owing to the high
rotational speeds, the removal of even small
amounts of metal from the impeller vane
tips can cause severe out-of-balance forces,
which can only be corrected if the extent and
position of the out-of-balance is determined
by dynamic balancing. Furthermore, the
removal of the protective anodic film, which
would occur if damaged areas were blended,
creates a condition which is conducive to
inter-crystalline corrosion, and coating the
exposed areas with a chemical or lacquer
compound does not provide effective pro-
tection for any worthwhile period of running.
Consequently, after any operations involving
the removal of portions of the anodic film,
the impeller must be vapour-blasted and
re-anodised, which necessitates dismantling
the engine.

Turbine blades

3. Turbine blade repairs which are accept-
able in service are described in Leaflet D.1,
at the end of this chapter. This leaflet also
describes the method of correcting unbalance
in a turbine disc assembly to which such
repairs have been applied.” The removal of
turbine blades is not permissible, and damage
which cannot be repaired within the limits
stated will necessitate the return of the engine
to a repair depot.

Removing the turbine disc

4. The removal of the turbine disc is
necessary to gain access to the nozzle blades
for the purpose of certain blade repairs
described in Part 3, Sect. 3, Chap. 1, and for
the removal of the nozzle ring assembly as
described in Chap. 3. When Mod. No. 398 is
embodied the turbine disc is secured to the
hub shaft by ten bolts, eight of which utilize
nuts behind the turbine disc rear face. The
remaining two bolts are positioned 180
degrees apart and are inserted from the
opposite side, through the turbine disc to
screw into threads in the hub shaft flange
(fig. 1). On engines Pre-mod. 398 the turbine
disc is secured to the hub shaft by eight bolts
and nuts (fig. 2), and the remaining two
equidistantly spaced holes are used only in
conjunction with the extractor when remov-
ing the turbine disc.
(A.L.85, June 58)
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TURBINE DISC SECURING BOLT

TURBINE DISC SECURING NUT

5 “\%%
i %

SECTION A—-A

Fig. 1. Turbine disc securing bolts and nuts, and method of locking (Mod. No. 398)

5. To remove the turbine disc “in the field”
it will be necessary to remove the engine
from the aircraft as described in Part 3,
Sect. 1, Chap. 2, and the fireguard and tail
pipe from the engine, as described in Part 3,
Sect. 3, Chap. 1. The engine should then be
mounted in the dismantling and assembly
stand 4Q/3964, in a horizontal position.
During initial build of the engine, the turbine
disc and hub shaft are lightly etched to
indicate their correct assembly position, but
the marks are often difficult to identify on an
engine that has been in service. Severe out-
of-balance of the rotating assembly will be
caused if the turbine disc is refitted 180

degrees from its original position. It is,
therefore, essential to ensure that there are
relative marks on each component before the
disc is removed. Similarly, the nuts and bolts
are numbered, and these must be checked
before removal to ensure that they will be
refitted in their original numerical positions.

6. Engines with Mod. No. 398 embodied.
Turn down the turbine disc nut and bolt tab-
washers and, using a suitable ring spanner,
remove the eight nuts and two tandem tab-
washers; slacken the two bolts which secure
the turbine disc to the hub shaft. Using the
stand turning handle, rotate the engine to

HARDENED R N
STEEL INSERT AN
N

EXTRACTOR
BOLT HOLE

n
Bot.TrungslN%sgms R DI sovefs

TURBINE DISC
SECURING NUT

Ili:f“l!ill_ .

SECTION A—A

Fig. 2. Turbine disc securing bolts and nuts, and method of locking (Pre-mod 398)
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e c

extractor apg Lifting fixtype T70186 (fig. 4

to the turbine disc, then Proceed a4 follows,
i ‘C 1 '

Wing  the atches clegy of the
extractor bolts and screw the bolts,
applying hajf 5 turn to each alternately to

8. Having Teleased the turbine djgc fro;

the hup shaft, connect the hook of the'lifting

tackle to the lifting €ye of the extracting

fixture and iz the turbine gjse clear of tha

engine. The dise should then py transferreq
. : C

€Xamine the turbine disc bolt l.ocking Ting

. Removing the ¢
combined extracte, and |
and (inset) Sectional vjey

heads turning during the Temoval of the

bolts ang the two triple tab-washers, fit the
combined extractor apg Lifting fixture T74332
(fig. 3) to the furbine-disc, then proceeqd .as
follows, Swing the large c’ latches clear of
the outer extractor bolts, ang turn the upper,

Smaller, hexagong to engage the threads of

until the Upper, smaller, < latches Prevent
further engagement of ‘the bolt threads,
. nscrew the Inner boltg half a tyry and swing
= the upper latches oyt of €ngagement,
sing a suitable Spanner op the lower, larger,
hexagons, SCrew in the outer extractor bolts,
applying half , tumn to each altemately to
Temove the turbine djge. en the disc jg
Teleased from the hub shaft, unscrew the
inner bojts until they are clear of the hub
shaft threads and unscrey the outer bolts
sufficiently t, enable the large ¢’ latches to
be Swung into €ngagement with the extractor
bolts which are thepn Te-tightened to hold the
latches in Position,

J978

7. _Engz'ngs Pre-mog, 398. Turm down the

turbine disc nut tab-washers and using a ;;g.' 4. Combineq extractor ang lifting f(ixtun)a
. . 0186 arranged fop lifting Purposes apg inset,
Suttable TMg spanner, fémove the eight nuts the extractor bolts peing #sed to release tha

and the four tandem tab-washers which turbine djsc from the hyp shaft
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turbine disC securing auts. If the locking ring or N4507 (Mod. No. 704) as shown in fig. 1,

is damaged, the engine must be rejected as 2 and refit the eight turbine disc securing nuts
Ieplacement ring cannot _be fitted without and two bolts. Turn the engine to @ hori-
dismantling the main shaft assembly, which zontal position. Using 2 standard & in-
would necessitate dynamic balancing of the B.5.F. socket and torquometer wrench TQ 504
rebuilt assembly. . (Stores Ref. 1C[6447), tighten the nuts and

bolts uniformly to ensure that the disc is
. pulled squarely on to the hub chaft, with 2
Refitting the turbine disc torque of 400 to 450 1b. in. “Bend up the tabs

9. The turbine disc must be mounted on the to lock the nuts.
hub shaft with the mfcn‘ks ch.ecked on these
2222;);‘:335 d‘égggredlzr‘ﬁﬁgﬁénaig%?d t;?a turl?ipe disc, rotate the engine to the vertical
rotating assembly will be caused if the disC position with the hub shaft uppermost- Place

: the combined extractor .amd lifting fixture

is refitted 180 degrees from its original : - o~
position. Similarly, the eight nuts, and the (T70186) on the turbine disc and with the ‘C

. latches In position screw the extractor bolts
’a;lvq bolts ,Sf ﬁt’g:;_d), must be refitted to into the extractor bolt holes. Lift the disc on
eir original Positions: to its correct position on the hub shaft.
. . . Remove the extractor, fit four new tandem
10. Engines 1:mth Mod. No. 398 embodufd. To tab-washers’ (Part No. N.1601) as shown in
refit the turbine disc, rotate the engine o% fig. 2, and refit the eight. securing nuts. Turn ‘
the §tand trunnion ‘arms to the vertical the engine to 2 horizontal position. Using &

position, with the’ hub shaft uppermost- standard s in. B.s.F. socket and the torquo-

Place the combined extractor an lifting meter wrench TQ 50A (Stores Ref. 1C[6447),
fixture (T74332) ‘o0 the disc and, with “the tighten the nut:

AN 4 . °. : s uniformly to ensure that the
small ‘C latches m position, screw the inner disc is pulled squarely on to the hub chaft,

bolts through the bolt holes 1 the turbine with a torque of 260 to 390 Ib. in. Bend uP
disc. With the large C latches also 1R the tabs to lock the nuts.

engagement with their respective bolts, screw
the outer bolts into the disc until the latches 12. The turbine shroud/turbine disc tip

are nipped- Lift the disc on to its correct clearance must then be checked as described
position on the hub shaft. Remove the in Part 3, Sect. 3, Chap. 1. When the tail-
extractor, position two new tandem tab- . pipe is assembled to the engine the tail-pipe
washers Part No. N3771, and two new triple turbine disc clearance, W ich is also describe!

tab-washers Part No. N3769 (Prq—mod. 704) in that chaptel, must be checked.

~a

-
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REPAIR OF DAMAGED TURBINE BLADES

1. Turbine blades which have sustained
damage beyond the limits detailed in Part 3,
Sect. 3, Chap. 1 may be répaired as described
in this Leaflet. These repairs, which are
permissible in service, involve the correction
of resulting unbalance in’ the tiirbine disc
assembly, and this operation is also described.
Damage -which is in excess- of the' repairable
limits will necessitate thé return of the erigine
" to a Repair Base. . B -

2. Ttisimportant to note that damage which
is due to excessive operational temperatures
cannot' be rectified by the application of
these instructions. Furthermore, it is not
permissible to use these repair methods at
reconditioning, as the existing repair scheme
T.R.164 must then be applied, and any
blades which may have been rectified in
service beyond the limits specified in T.R.164
must be renewed.

3. Itis preferablé to remove the turbine disc
assembly from the engine (see para. 4 of the
Joregoing chapter) before attempting any of

APAI21B & C, Vol. 2, Part 4, Sect. 2 Chap, 2(4L:35),

1
. PRI

LEAFLET D1’

i

4. Final acceptance of the balance of -an
engine, to which any of these repairs has been
applied, will depend on engine run, and in
some cases on flight, to ascertain thadt the

.engine is sufficiently smooth, and that the

maximum jet pipe temperature is within the
limits. .

. Accei»tanée of damage without blending
.S. A’turbine blade in which damage is of a

smooth nature, i.e. bruises,-and bent cornérs
which are free from sharp indentations, or
nicks, is acceptable without repair, provided
that such damage is within the limits stated in

_para. 6, 8, and 12.

.“

Bent tip corners (fig. 1

6. A blade is acceptable if the corner of its
tip is bent, provided that the angle of bend
does not exceed 90 deg., and that any nicks
are smoothed out. It is not permissible to
straighten a bent corner.

7. Where the corner is nicked severely, or is
bent to an angle greater than 90 deg., the

the repairs detailed in this Leaffet. damaged portion of the blade may be filed off
t
OUTER t
THIRD 10in.
DDLE 0

Mﬂl-ilRD 1-0in.
INNER ¥
THIRD 0 3 ™
FILLET

- REGION >

BEFORE AFTER 4
BLENDING  BLENDING L oese
 oroe SECTION A=A |._. 0-06 in.
ENLARGED VIEW /1
. OF BLADE EDGE
Fig. 1., Limits of blending on blade - Fig: 2. Permissible bruises in
tip.corner . o ) e blade edge
(A.L.85, June 58)
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and blended up to the limitations shown in
fig. 1, so that the original blade section is
restored. The removal of the maximum
permissible amount from a number of blades,
however; may resdlt in an increase in fuel
consumption, accompanied by a rise in jet
pipe temperature, and, therefore, not more
than one third of the total number of blades
may be blended to the maximum permissible
extent.

Snivoth britises in blade edges

8. Smooth brulses in the 2dge of a blade
( ﬁﬁ. 2) ate acceptable only ifi the middle,
and outer third, provided that any such
bruise does not exceed a depth of 0-060 in. in
the middle third, or 0-100 in. in the outer
third. Where major bruises exist, they may
be blended into a smoother form, as described
in the following paragraph, but the depth of
any bruise which temains after such blending
must not exceed the limits stated above.

Tndentations in blade edges
9. A blade which has sustained impact
damage to its edges, fig. 3, may be filed and

blended, but the depth of blending must not
excieed the limitations shown in the following
table.

Maximum depth of
Position on blade blending (in inches)
edge (dimension X in fig. 3)
Tip 0-060
1 in. from tip 0-045
2 in. from tip 0-030
2-6 in. from tip 0-020

No damage whatever is permissible below -
the 2-6 in. position, i.e., in the fillet region of
the blade. All blending must be carried out
evenly and progressively between the specified
positions, and, if necessary, the blade may be
blended along its edge for the entire 2:6 in.

10. Normally, impact damage occurs on the
leading edge of a blade, but where damage is
found on the trailing edge, this may also be
blended, provided that the total reduction in

X =0-060 in. -

BLADE t#

|-

\
t
\ X risioansiioazie:
\
'
¥
)

’ ——-“ \* X 0-048 ioermmererrerso

|
TOTAL REDUCTION OF “
BLADE WIDTH MUST NOT

15 in.

EXCEED THE STATED
X LIMIT'ATIO_N .

\
aE—

— - et X = 0030 in, =-----omccemmmemmmoooeses 2:0 in. =

NO DEFECY
PERMISSIBLE

V.971A

l‘— X = 0:020 iy, -----neeeemeee vet
FILLET REGION

EQUIVALENT WEIGHT LOSS IN GRAMMES

DIAGRAM A

Fig. 3. Blending limits for impact damage in blade edge and
diagram A for calculating weight loss
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( the blade width does not exceed the stated
) limitation for dimension X at any point.

11, Where isolated blades have sustained

damage which cannot be re%:aired within the

limits shown in fig. 3, blend ng is permissible

: to the extent shown in fig. 4.
N understood, however,
blending,

It must be
that such major
if applied ta a number of blades,

0415 in.

1 7
\ 0-80 in.
-—J‘ _ [——

1:00 in

NJ63a

Fig. 4. Major blending limits

in blade edge

may cause 3 considerable increase jn fuel
consumption, together with a rise in jet pipe
temgeratur.e, and, therefore, not more than
10 blades may be rectified in this way.
Furthermore, any blades which have been
blended in this manner must be included as
part of the permissible total number of blades
in which bent tip corners have been filed off
(refer to para. 7).

Indentations and bruises in the conyex surface

Indentations and bruises in the convex
purface of a turbine blade are acceptable
ithout repair, provided that they are smooth
1 nature, and that their maximum depth does
hot exceed 0-080T,
hickness of the blade section at the point of
Where this type of damage is
accompanied by sharp nicks, etc., it will be
found, generally, that a build-up of metal
oceurs around the edges of the indentation,
or bruise. This metal must be filed off, and
blended, and the sharp nicks must also be
blended, within the limits shown in fig. 5.
Normally, damage of this nature is difficult

-

@’

where T equals the.

ek
il

7

BEFORE BLENDING

il

—J

MINIMUM RADIUS = gy

AFTER BLENDING
(Maximym ¥ =0:08 of blade thickness at pint of damage)

Fig. 5. Damage to convex surface of blade

to repair in the inner third of a blade which is
in position on the turbine disc, but where such
repair is possible, the blended area must not
exceed the limits shown in fig. 6.

Finish
13. 1In all blending operations, the original
curvature of the blade edges must be restored.

2+00 in.

DAMAGED AREA
025 in.
I 1006 in
;I// L y
0460, in. 5 g

FILLEY REGION |.
NO DEFECT
PERMISSIBLE

V963G
Fig. 6. Limits of blending in convex
surface of inner third of blade

carefully finished and
00, and all file marks

All repairs must be
polished using Cloth
must be removed.

Template for blend limitations < )
14, To facilitate the identification of repair-
able damage, a simple templats, fig. 7, may
be made up from local sheet metal resources, ;

(A.L.85, June 58)
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Such.a -template may be used to check that
damage to a blade is within the repairable
limits, and also to check that the finished
repair is within the acceptable limits. The
use of three templates is recommended, one
each to meet the requirements of the limits of
repair shown in fig. 1, 3, and 4.

TEMPLATE

Fig. 7. Template for checking blade

Effect of repair on balance of main. shaft
assembly )

15. The rectification of turbine blade
damage may cause unbalance in the main
shaft “assembly, and, after ‘all the’ necessary
repairs have  been carried out, ‘additional
blades. may have to be blended to reduce the

unbalance;to a minimum.

16. The amount of metal 'remov'ed‘.fi"bm‘ a
turbine blade produces a corresponding un-
balancing effect at. the balancing ring. This

. unbalance is referred to as weight loss, and
% its 'varying values have been calculated. “The

P MR

folléwing paragraphs describe the method of

A

- downwards to the equivalent weight loss.

ascertaining the weight loss, according to the
nature of the repair which has been carried
out. ° ' :

Unbalance due to minor blending

17. Where blades have been repaired within
the limits indicated in fig. 3, reference must
be made to diagram A in that figure, which
shows the relevant weight loss according to
the length of blend. TFo use this diagram,
work from the blade tip, and note the point
at which the blend commences. Follow the
horizontal line across from this point to the
position where it meets the curve, and read

Repeat this procedure from the end of the
blend. . The difference between the two read-
ings obtained indicates the overall weight loss
for the entire blend. Application of the
diagram is shown in the following detailed
examples:—

(1) A blend whichcommences atthe bladetip,
and is taken to the full permissible depth for a
distance of 1 in. along the leading edge, will
produce an unbalance of 0-25 gm.

(2) A blend commencing 1 in. from the blade
tip, and taken to the full permissible depth for
a distance of 1 in. down the leading edge, will
produce an unbalance of 0-20 gm. This
figure is obtained by subtracting the weight
loss reading at the L in. position (start of
blend) from the reading at the 2-0 in. position
(end of blend), i.e., 0-45 minus 0-25 gm.

(3) 'A blend along the entire 2:6 in. of the
leading - edge, - taken' to the full permissible
depth, will produce an unbalance of 0-55 gm.

Unbilance ‘due to major blending
18. Unbalance due to blending within the
limits shown in fig. 1, or 4, may be.calculated
by reference to fig. 8. Each of the squares
marked A, and B, in fig. 8, represents a
square of 01 in., and has an equivalent
weight loss as indicated. By measuring the
extent' of the blend,” and. identifying thescl§
measurements with the appropriate A, and3
B squares, the weight loss due to blending}
can be calculated. The following examples
show how this method of assessing unbalance
may be applied.

(1) A blade corner which has been blended,
within the limits shown in fig: 1, for a distance
of 0-3.in. :along the tip edge, and of 0-4 in.
along the leading edge, will include 3-5
squares marked A, and approximately 2
squares marked B. Since each A square
represents a weight loss of 0-06 gm., and each (
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B square a weight loss of 0-12 gm., the total
unbalance in this instance will amount, to
3-5 times 0-06 gm., plus twice 0-12 gm.: a
total of 0-45 gm.

All A and B squares are 0°1 in. square

B Id 0o
DG LACR S CIE LY

wlo|o|lo|o|o|o|w|o|wo
>I>I>|>(>i>|>|>|>|>

WEIGHT LOSS
Each A square =0-06 gm.
Each B square = 0-12 gm.
Fig. 8. Diagram for calculating weight
loss due to ma]or blending

(2) The leading edge of a blade which has
been blended within the limits shown in fig. 4,
for a distance of 0-6 in., and to a depth of
0-15 in., will include 5-5 squares marked A,
and approximately 5 half-squares marked B.
The unbalance, therefore, will amount to 5-5
times 0-06 gm., plus 2-5 times 0-12 gm.: a
total of 0-63 gm.

19. A blade which has been blended to the
full limit shown in fig. 1, will produce an
unbalance of 075 gm. Similarly, a blade
which has been blended to the full limit
shown in fig. 4, will produce an unbalance of

1-00 gm,

Correction of unbalanced conditions

20. It will be understood that no appreciable

-unbalance will result where two blades, which
are situated approximately diametrically op-
posite, have been blended by an equal
amount. Similarly, a blade to which major
blending has been applied, may be balanced
by two or three diametrically opposite blades
in each of which only minor blending has
been necessary. Therefore, when all the
weight losses have been calculated, those
blades which may be said to balance each
other out, should be marked with chalk.
The remaining blended blades (unmarked)
will have a cumulative effect on the balance
of the turbine disc as a whole, and to assess
this effect it will be necessary to construct a
related, simple diagram of force.
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21. Firstly, a d1agram must be constructed
showing the positions of the unmarked’
blades on the disc, and from this figure a force
diagram is built up. The upper drawing in
fig. 9 shows a typical diagram of a turbine
disc in which blended blades A, B, C, and D
are to be considered. When constructing
such a diagram, the angular position of the .
blades .concerned may be obtained by
reference to Table 1 and fig. 10, but any one
of thesé blades may be identified as the
datum blade

22. To ‘assess the cumulative effect of
unbalanced blades, such as the four blades
shown in fig. 9, proceed as follows:—

(1) Selecting any one of the blades as a
datum (blade A in the upper diagram in
fig. 9), construct a diagram with this
blade at T.D.C., and mark in the
weight loss caused by blending.. Drawa
vertical line from the blade to the
centre of the disc, point X.

BLADE A
Weght loss=0-9 gm.

»ll

BLADE B
Weight loss= 0-8 gm.

BLADE C
Weight loss= 0-2 gm.

BLADE D
Weight loss = 0-8 gm

POSITIONAL DIAGRAM OF BLENDED BLADES

¢ b
v.9826

9
o FORCE DIAGRAM OF BLENDED BLADES ~

Fig. 9. Diagram for calculating unbalance
in turbine disc assembly

(A.L.85, June 58)
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Angular Position of Turbine Blades

TABLE. 1

Blade No. Degrees Minutes Blade No. Degrees Minutes
Datum Zero — —_— _
1 4 20 42 182 00
2 8 40 43 186 20
3 i3 00 44 190 40
4 17 20 45 195 00
5 21 40 46 199 20
6 26 00 47 203 40
7 30 20 48 208 00
8 34 40 49 212 20
9 39 00 50 216 40
10 43 20 51 221 00
11 47 40 52 225 20
12 52 00 53 229
13 56 20 54 234 00
14 60 40 55 238 20
15 65 00 56 242 40
16 69 20 57 247 00
17 73 40 58 251 20
18 78 00 59 255 40
19 82 20 60 260 00
20 86 40 61 264 20
21 91 00 62 268 40
22 95 20 63 273 00
23 99 40 64 271 20
24 104 00 65 281 40
25 108 20 66 286 00
26 112 40 67 290 20
27 117 00 68 294 40
28 121 20 69 299 00
29 125 40 70 303 20
30 130 00 71 307 40
31 134 20 72 312 00
32 138 40 73 316 20
33 143 00 74 320 40
34 147 20 75 325 00 -
35 151 40 76 329 20
36 156 00 77 333 40
37 160 20 78 338 00
38 164 40 79 342 20
39 169 00 80 346 40
40 173 20 81 351 00
41 177 40 82 355 20
RESTRICTED
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On the upper diagram, mark a line PE,
which passes through the centre of the
disc, and which forms an angle with the
datum line AX equal to the angle aod.

The length of the line od represents the
total magnitude of the unbalance in
the turbine disc caused by the blending
of blades A, B, C, and D. Therefore,
the disc is light at point E by this
amount. Point P, being diametrically
opposite to point E, indicates the

( )
DATUMJIBLADE
% REAR FACE OF
s6 TURBINE DISC
55 // 5% Y \
5352 ////J‘ ANANAAN }"\\\\ 32
51 33
50. 34
hd 48 I" I “\\ 36 3
37
46 45 444342 4 409 °
Fig. 10. Diagram showing numbering of turbine blades

(2) Mark on the diagram the positions of ®)
the remaining blended blades (B, C,
and D), and their respective weight

losses.

(3) Refer to the lower diagram in fig. 9 and, ©)
using a convenient scale, draw a line oa
parallel to the line AX, whose length is
equal in magnitude to the weight loss

- caused by the blending of blade A.

. (4) Proceed clockwise around the disc to
. blade B, and draw a line ab, which is

equal in magnitude and direction to the
weight loss caused by the blending of
blade B.

Proceed to blade C, and draw a line bc,
equal in magnitude and direction to the
weight loss of blade C.

Continue to blade D, and draw a line cd,
equal in magnitude and direction to
the weight loss of blade D.

(7) Join the points o and d.

&) 10)

©

-

position on the disc where balancing
corrections must be made to the
blades.

Where the total amount of unbalance

‘is less than 1 gm., no further work is

necessary. If, however, the unbalance
is greater than this figure, one or two
blades at point P must be blended by
an amount which is sufficient to reduce
the unbalance to below 1 gm.

(A.L.85, June 58)
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AP.412IB & G, Vol. 2, Part 4, Sect. 2 (A.L.78)

Chapter 3

(This chapter supersedes that issued wth A.L. No. 57 and 67)

STRUCTURAL CASINGS AND ACCESSORY BOXES

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para. Para,
Top accessory box ... = ... e 2 Turbine shroud ring adjustment ... . 35
Bottom accessory box ... . 4 .
Centre housing ... 7 Changing damaged nozzle blades ... w36
Nozzle }ing assembly ... .. 10 List of tools and consumable parts e | |
' LIST OF ILLUSTRATIONS
_ Fig. “ Fig.
Internal nut securing the bottom accessory box l Modification of a scrap nozzle shroud for use when
Extracting the overspeed governor drive housing ﬁtf'"g neY” nozzle blades ... - 7
(Mk. 2) ... 2 Detaching a ring segment from the blade lugs ... 8
Nozzle ring assembly (Mk. 3) 3 Drilling off the heads of the blade pips ... 9
Nozzle ring assembly dismantled 4 Ring segment removed and two new blades fitted 10
i € o Nozzle ring fitted to the scrap nozzle and turbine
Usizg ’050’,’)'"’:'045 tool ;‘;‘; check the alignment o shrouds for peening the pips of the new blades 11
© nozzle ring assembly Nozzle ring clamped to the shrouds by two ‘G’
Turbine shroud ring adjustment ... 6 clamps when peening the pips of new blades 12

LIST OF TABLES

List of consumable parts ..

List of tools ...

I. This chapter contains instructions for
removing and refitting the structural casings
and accessory boxes and will in due course
include instructions for carrying out minor
repairs to the components. The general
information contained in Chapter 1 of this
section should be referred to as necessary.

Top accessory box
Removal

2. To remove the top accessory box, it will
first be necessary to remove the engine-
driven accessories in accordance with the
instructions contained in Chapter 9, then
proceed as follows. Mk. 2 only, disconnect the
electrical connections on the oil temperature
gauge resistance bulb in the thermometer
pocket on the port side of the accessory box,
and disconnect the oil pressure gauge pipe
from the double banjo union on thetop of the
accessory box. Remove the banjo bolt from
the top end of the oil supply pipe to the top
accessory box from the starboard side of the
accessory box cover, and the cap-nut at the
L]

Table

bottom end. Remove the pipe and sealing
washers. Remove the two split pins, nuts
and plain washers, and detach the lifting
eye. -‘Remove the nuts, plain and spring
washers from the two long front casing studs,
one each side of the tachometer drive, then
the seven nuts, plain and spring washers from
the accessory box flange, easing the box off
the studs as necessary to facilitate removal of
the nuts. Lift the accessory box off the engine
ensuring that the top vertical drive shaft,
which may come away with the accessory
box, does not fall out.

3

Refitting . L T
3. The joint washer (Part No. 23586), must
be renewed if there is any doubt with regard
to its serviceability. Place the joint washer
in position, and insert the vertical drive
shaft in the centre housing top vertical
drive. Lower the top accessory box into
position, turning the impeller as necessary
to facilitate engagement of the drive shaft
splines. Refit the nine plain and spring

(A.L.78, June 56)
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. Internal nut securing the bottom
accessory box

. washers and the plain nuts; owing to the

limited clearance, these nuts must be
tightenéd progressively "to avoid binding on
the casting. Assemble the lifting eye to the
rear pair of long studs and secure it with the
two castellated nuts, washers, and new split
pins. Refit the oil supply pipe to its con-
nections on the starboard side of the accessory
box. Mk. 2 only, connect the leads to the oil
temperature gauge bulb on the port side, and

.connect the oil pressure gauge pipe to the

double banjo union on the top of the
accessory box. Refit the engine-driven
accessories, as described in Chapter 9.

‘Bottom accessory box

Removal

4. To remove the bottom accessory box, it

will first be necessary to remove the engine-
driven accessories and the starter, as des-
cribed in Chapter 9. Remove the fuel pump
or pumps with the adapter(s), and in the case
of Mk. 2 engines, the control box, dump valve
and the pressure limiting valve as a unit, the
overspeed governor, and the fuel accumulator,
or Mk. 3 only, the control box and pressure
limiting valve as a unit, and the barometric
pressure .control (Pre-mod. 700 only), in
accordance with the instructions contained in
Chapter 6. Remove the oil sump,as described
in Chapter 7. Before the bottom accessory
box can be removed, it will be necessary to
remove .the overspeed governor unit drive
housing, or in the case of Mk. 3 engines, the
starboard fuel pump drive housing, to gain

-

access to an internal nut, indicated by the
arrow in fig. 1, which secures the bottom
accessory box to a stud on the front casing.

5. Remove the two countersunk screws
which hold the drive housing flange. Mk. 2,
using the extractor (T73913) withdraw the

, housing as shown in fig. 2. Mk. 3, using a

soft drift inserted through the port drive
housing, tap- off the starboard housing.
Bend back the tab of the locking washer, and
remove the internal nut from the front casing
stud. Remove the remaining thirteen nuts,
plain and spring washers, easing the accessory
box down as necessary to remove the nuts
completely. Remove the bottom accessory
box and the vertical drive shaft.

Refitting

6. The joint washer (Pt. No. 23587) fitted
between the bottom accessory box and the
front casing, must be renewed if there is any
doubt with regard to its serviceability. It
will be found-most convenient to insert the
bottom accessory box drive shaft into the
splines in the accessory box. Turn the
impeller whilst pushing the accessory box
into position to facilitate engagement of the
splines on the vertical shaft with those in the
centre housing. Assemble the thirteen plain
and spring washers, screw on, and progressively
tighten the nuts. Using a new tab-washer
(Part No. N1383), assemble, tighten, and
lock the internal nut. Apply a’thin film of
jointing compound to the flange of the
drive housing, refit the housing, and secure it
with the two countersunk screws. Refit the
oil sump, the fuel system components, and

Fig. 2. Extracting the overspeed governor
drive housing (Mk. 2)
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the engine-driven accessories in accordance
with the instructions contained in the
relevant Chapters of this section.

Centre housing

Removal

7. Before the centre housing can be
removed, it will be necessary to remove the
oil sump and the bottom accessory box,
which should be treated as one unit, and the
top accessory box as decribed in para. 2 to
5. Ensure that both vertical drive shafts
have been removed before proceeding with
further dismantling. The rear flange of the
centre housing is a close fit in the front
casing aperture, and to avoid difficulty, the
instructions relating to its withdrawal must
be carefully followed.

8. Remove the ten nuts, spring washers,
and plain washers, from the centre housing
cover plate, and remove the cover plate.
The Klingerit joint washer should be dis-
carded. Remove the two countersunk
screws from the centre housing front flange,
and free the centre housing assembly by
tapping it with a soft metal drift entered
through the top accessory box vertical drive
shaft aperture. When the rear flange of the

centre housing is free from its aperture in -

the front casing, turn the housing in a clock-
wise direction, about its vertical axis, as
viewed from the top accessory box location,
at the same time drawing the housing
forward until a point is reached at which the
centre housing will readily withdraw from
the aperture in the front casing.

Note...

It is tmportant that during the withdrawal
operations, the vertical axis of the centre
housing must be kept upright and not tilted
in any direction; force must not be used.

Refitting

‘9. "It will be found that the centre housing
will enter easily into the aperture in the
front casing if given the correct angle of
approach; this must be found experimentally
by rotating the housing about its vertical
axis. Apply a thin film of “Wellseal”
jointing compound to the front flange of the
centre housing. Ensure that the accessory
-drive shaft is right back in the splines of the
pivot shaft. Manceuvre the housing into the
front casing, and engage the accessory drive
shaft splines. When the centre housing has
been refitted, mount the two alignment
adapter plates (T73329), complete with

AP.412IB & C, Vol. 2; Part 4, Sect. 2, Chap. 3 (A.L.78)

dummy gears (T74138), in place of the top
and bottom accessory boxes. Check the
alignment by inserting the top and bottom
vertical drive shafts. The alignment is
satisfactory if, when each vertical drive shaft
is lifted, it is free to drop back into position
under its own weight. Remove the alignment
adapters, and refit the accessory boxes, and
the components and accessories, in accor-
dance with the instructions given in para. 2

- to 6. A new joint washer (Part No. 19152)

should be fitted to the centre housing cover
plate.

Note . ..

Prior to the introduction of Mod. 548, the
dowel hole in the face of the cenire housing
fromt flange was reamed to final size (0-2500/
0-2505 in.) on assembly, which meant that the
centre housing was not interchangeable. Where
Mod. 548 has been embodied, the dowel hole in
the centre housing fromt flange is reamed to
final size (0-2530/0-2535 in.) during machining
of the centre housing, which allows inter-
changeability between engines of the same
wmark, and also between Mk. 2 and Mk. 3
engines. Therefore, to enable an unmodified
centre housing to be fitted fo an engine other
than the emgine from which it was removed,
Mod. -548 must be embodied by reaming the
dowel hole in the cenire housing front flange
to the larger dimension.

Nozzle ring assembly

10. Any nozzle blade which is damaged or
bowed beyond the limits given in Part 3,
Sect. 3, Chap. 1, must be replaced by a new
blade. Instructions for renewing mnozzle
blades “in service”, having removed the
complete nozzle ring and blades from the
nozzle ring assernbly, are given in para. 36 to
40.

Removal

Il. To renew damaged nozzle blades or to
change the complete nozzle ring and blades,
it will be necessary to remove the nozzle ring
assembly, which consists of the nozzle ring
and shroud, the junction pipe assembly and
the support cylinder (fig. 3 and 4). To carry
out the following operations, the engine must
be removed from the aircraft and mounted in
the dismantling and assembling stand
4Q/3964.

12. Remove the combustion chambers as
described in Part 3, Sect. 3, Chap. 1, and
remove the turbine disc as described in
Chapter 2.

(A.L.78, June 56)
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13. With the engine vertical and the hub

shaft uppermost, remove the twenty-eight

insulating plate retaining bolts and the

fourteen double tab-washers. Remove the

thirty-two bolts and plain washers from the

. flange at the junction of the support cylinder

iy and the centre casing. Mk. 3 only. Break the

: locking wire on the six flexible joints in the

‘nozzle ring cooling pipes and unscrew the

gland nuts. Assemble the lifting tackle

= T70252 by attaching the bridge pieces with

two pairs of bolts to the turbine shroud

flange, and lift the complete assembly clear

of the engine. If a rear bearing thermocouple

is fitted, it will be necessary to ease the

thermocouple lead clear of the support

cylinder whilst the assembly is being lifted

5 off. Lower the nozzle ring assembly on to a
bench and remove the lifting tackle.

TR

o)
b o
9]

ny

|
A Lﬁ

8 PACKING PLATE :

9 “INSULATING-PLATE SUPPORT RIN 5
10 INSULATING WASHER i+ ; " -
11 NOZZLE RING ; 1

12 DIAPHRAGM

13 NOZZLE SHROUD STRUTS

14 NOZZLE RING COOLING PIPES

3

Fig.-3. Nozzle ring assembly (Mk. 3)

Dismantling

14, With the nozzle ring assembly
positioned on a bench with.the rear end
uppermost, remove the -forty-five nuts and
bolts which secure the turbine shroud to the
nozzle shroud, and remove the turbine shroud,
the two halves of the fireguard support ring,
and the lifting eye. Where Mod. No. 987 has

not been embodied, one of the lifting-eye

bolts is a dowel bolt and-is a close fit in the
bracket and in the turbine shroud.

15. Mk. 2 only. Turn back the tab-washers
and unscrew the thirty nuts and bolts which
secure the diaphragm and support cylinder;
twenty of these bolts also hold the ten
retaining plates for the insulating plate.
Remove the retaining plates, insulating
plate, and the packing plate and insulating
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washer on the inner flange of the insulating
plate.

16. MkFk. 3 only. Rotate the insulating plate
so that it is free of the securing claws and
lift it off the assembly; remove the packing
plate and insulating washer from the inner

I S

=< f ZoDAARn NN S S il

TURBINE SHROUD

INSULATING PLATE (Mk. 3)
INSULATING-PLATE RETAINING PLATES (Mk. 2)
INSULATING-PLATE SUPPORT RING (Mk. 3)
INSULATING PLATE (Mk. 2)

NOZZLE RING

NOZZLE SHROUD -

FIREGUARD SUPPORT RING

JUNCTION PIPE ASSEMBLY

10 DIAPHRAGM

Il NOZZLE SHROUD STRUTS AND EYEBOLTS
12 SUPPORT CYLINDER

VONOVTA WN =

Fig. 4. Nozzle ring assembly dismantled
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flange of the insulating plate. Turn back the
tab-washers and unscrew the thirty nuts and
bolts which secure the diaphragm and support
cylinder. Twelve of the nuts, which are
located inside the insulating plate support
ring, also secure the rear portions of the six
nozzle-ring cooling pipes, which should be
removed as they are released. Remove the
insulating plate support ring.

I7. The remaining dismantling operations
are the same for Mk. 2 and Mk. 3 engines.
Reverse the assembly, and remove the split
pins and shackle pins which hold each end of
the sixteen nozzle shroud struts. Remove the
struts and the support cylinder with its bolt
locking ring; the latter cannot be removed
from the support cylinder. Tie the nozzle
shroud struts and pins together.

18. Tap out the diaphragm plate from the
assembly. Turn back the tabs of the double
tab-washers and unscrew the forty-eight nuts
which secure the junction pipe assembly to
the nozzle ring. Lift out the nozzle ring from
the nozzle shroud.

Reassembly

19. Before assembling the nozzle ring
assembly, examine all components for
damage. If the nozzle shroud, turbine shroud,
or junction pipe assembly are damaged
beyond the acceptable limits given in Part 3,
Sect. 3, Chap. 1, they may be changed for
serviceable components, but the support
cylinder must not be changed. If the turbine
shroud has become distorted remedial action
as described in para. 35 should be taken. All
screw threads should be coated with Ragosine
L.M. grease, Spec. D.T.D. 900/4424, to reduce
risk of seizure and to facilitate dismantling

‘at a later date. .

20. Lower the nozzle ring into the nozzle
shroud, aligning the offset hole in the inner
flange of the nozzle ring with the chiselled
line marked ToP on the nozzle shroud. Coat
the studs on the inner flange with anti-seize
grease and assemble the twenty-four double
tab-washers and forty-eight nuts to secure
the junction pipe assembly to the nozzle ring.
Tighten and lock the nuts.

2l. Mk. 2 only. Assemble the insulating
washer, insulating plate and packing plate
to the loose flange of the diaphragm in that
order. These are assembled so that the two
countersunk holes in the loose flange are
blanked off and the parts held together by
slave bolts. Check with feeler gauges that

(A.L.78, June 56)




there is a clearance between the outer edges
of the diaphragm and insulating plate.

22. Mk. 3 only. Assemble the insulating
washer to the loose flange of the diaphragm
so that the two countersunk holes in the loose
flange are blanked off, and secure it in position
with two slave bolts.

23. Lay the support cylinder with its rear
flange uppermost on a low table. Place the
diaphragm, curved side downwards, on the
support cylinder flange and align the offset
holes. Reverse the nozzle and junction pipe
assembly and lay it on the diaphragm, again
aligning the offset holes. Apply anti-seize
grease to the threads of the thirty bolts, and
secure the support cylinder and diaphragm to
the inner flange of the nozzle ring with the
bolts, nuts and tab-washers.

24. Mk. 2 only. Ensure that the four
stiffening segments are assembled under the
bolt heads on the support cylinder flange and
that the insulating-plate retaining plates are
located under twenty of the nuts. Square-up
the retaining plates before tightening the
nuts. The thirty nuts are locked by fifteen

double tab-washers each of which locks two
nuts. The tab-washer for the offset bolt is
therefore shorter than the others and should
be assembled first. Similarly, as this bolt is
not used for the insulating-plate retaining
plates, the retaining plates each side of the
offset bolt should be assembled first.

25. Mk. 3 only. Ensure that the four stiffen-
ing segments are assembled under the bolt
heads on the support cylinder flange and that
the insulating-plate support ring is located
under the nuts. Twelve of these nuts and
bolts also secure the rear portions of the six
nozzle-ring cooling pipes which should be
refitted at this stage. Remove the slave bolts
from the diaphragm inner flange and position
the insulating plate in the insulating-plate
support ring, rotating it sufficiently to engage
the claws. Align the holes in the inner flange
of the insulating plate with those in the
diaphragm and assemble the packing plate
to the flange, again aligning the holes.
Refit the slave bolts.

Refitting

26. Assemble the lifting tackle T70252 by
attaching the bridge pieces with two pairs of

Fig. 5. Using locally-made tool to check the alignment of the nozzle ring assembly

Note . . .

When Mod. No. 398 is embodied the turbine disc securing bolts are shorter and, therefore, the two locating tubes should

be 3-25 in. length.
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bolts to the nozzle shroud flange and hoist the
nozzle ring assembly into position over the
engine. Remove the slave bolts from the
diaphragm and insulating plate inner flange;
-align the holes in the flange with the offset
holes in the rear bearing housing rear flange,
and carefully lower the nozzle ring assembly
on to the rear bearing housing flange. When
the assembly is being lowered over the rear
bearing, the rear bearing thermocouple lead

(if fitted) must be threaded through the slot

in the support cylinder.

27. Assemble two combustion chambers in
diametrically opposite positions by sliding
each into a nozzle junction pipe and bolting
the front casing flange to the diffuser rear
cover. Adjust the nozzle ring assembly to
obtain freedom of the combustion chamber
sealing rings. Apply anti-seize grease to the
threads of the twenty-eight bolts, and secure
the nozzle ring assembly to the rear bearing
housing flange with the bolts and double
tab-washers, using the special tab-washer for
the offset holes. Tighten the bolts evenly to
prevent distortion, but do not lock them.
Remove the two combustion chambers.
Apply anti-seize grease to the threads of the
thirty-two bolts, and secure the support
-Cylinder to the centre casing with the bolts
and plain washers.

28. The alignment of the mnozzle ring
assembly must now be checked, for which
purpose a tool similar to that shown being
used in fig. 5 will be necessary. Assemble the
tool to the hub shaft bolts and secure it with
two nuts. Clamp a dial test indicator to the
arm of the tool and locate the stylus on the
rear flange of the nozzle shroud. Rotate the
mainshaft and check the alignment which
should be within 0-040 in. If the correct
alignment is not obtained the support
cylinder bolts must be slackenled and the
position of the nozzle ring assembly adjusted
accordingly. The support cylinder bolts must
be tightened before the alignment is checked
again. When the alignment is satisfactory,
remove the tool from the hub shaft.

29. Lower the turbine disc on to the hub
shaft as described in Chapter 2, and secure
it with two nuts; the nuts must be tightened
sufficiently to locate the turbine disc on the
hub shaft, but it is not necessary to torque-
load them. Check with feeler gauges that the
axial clearance between the edge of the inner
nozzle ring and the leading edge of the

AP4I12IB & C, Vol. 2, Part 4, Sect. 2, Chap. 3 (A.L.78)

turbine blades is within the limits of 0-25 to
0-35 in., measured at each of four positions.

30. Remove the two nuts which secure the
turbine disc to the hub shaft, and lift off the
turbine disc as described in Chapter 2. Check
the tightness of the rear bearing housing
flange bolts and bend up the locking tabs.
Assemble the turbine disc to the hub shaft
as described in Chapter 2.

3l. Apply anti-seize grease to the threads
of the forty-five bolts and assemble the
turbine shroud, the lifting eye, and the two
halves of the ﬁreguard support ring to the
nozzle shroud. Pre-mod. 987 one of the bolts
was a dowel bolt and was a close fit in the
shrouds and the lifting eye. Where Mod.
No. 987 has been embodied, the dowel bolt
is replaced by a standard bolt (Part No.
N.8242) and the hole in the shroud flanges
and in the lifting eye are opened out to 3%
inch. Where Mod. No. 987 has not been
embodied, to facilitate assembly and to
simplify adjustment of the turbine shroud/
turbine blade tip clearance, it is permissible
to open the hole in the turbine shroud only

" to a clearance size, retaining the original bolt.

32. If a new pre-mod. 987 turbine shroud is’
fitted, the undersize dowel-bolt hole in the
turbine shroud should be opened up to a
standard clearance hole.

33. Assemble a nozzle shroud strut to each
of the sixteen nozzle shroud eyebolts with a
shackle pin, and connect the lower end of
each strut to the support cylinder with a
shackle pin. Check the pins for freedom and
if necessary adjust the shims fitted to the
eyebolts to obtain this. Secure the shackle
pins with split pins. ME. 3 only. Screw in the
gland nut and connect the two sections of
each of the six nozzle ring cooling pipes;
wire-lock the joints.

34. Refit the combustion chambers as
described in Part 3, Sect. 3, Chap. 1.

Turbine shroud ring adjustment

35. If the turbine shroud has become
distorted and the tip clearance cannot be
obtained by adjustment as described in Part
3, Sect. 3, Chap. 1, an attempt should be
made to restore circularity by the use of a
cramp as shown in fig. 6. Ovality of the
shroud may be corrected “in service” by
slackening all but a few of the bolts fastening
the turbine shroud to' the nozzle shroud,

" (AL.78, June 56)
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Fig. 6. Turbine shroud ring adjustment

tightening a cramp across the shroud until it
is once more circular, and retightening the
bolts. When the turbine shroud is removed
from the engine the cramp may be used with
a shaped block, as illustrated in fig. 6, to
correct local distortion. Frequent dimension-
al checks should be carried out during this
operation until it is considered that the

maximum restoration has been effected.
When assembling the trued turbine shroud to
the nozzle shroud, a further turbine blade tip
clearance check should be made before finally
tightening the securing bolts. When satis-
factory conditions have been attained, tight-
en the securing nuts and re-check the blade
tip clearance to ensure that the turbine

¢

SECTION X-X f
7
)

MODIFY BOLTS A,B &C AS FOLLOWS -~
REMOVE NUTS, SHORTEN SHANKS,
RECESS SHROUD AND WELD AS

SHOWN AT ARROW IN SECTION X-X
FILE OFF FLUSH.

REMOVE
BOLTS

REMOVE

LEAVE BOLTS AT D&E

o— = vselfi

Fig..7. Modification of a scrap nozzle shroud for use when fitting new nozzle blades
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Fig.8. Detachingaring segment from the blade lugs

shroud has not been displaced during the
tightening operation.

Changing damaged nozzle blades

36. Nozzle blades which have become
damaged or bowed beyond the limits given in
Part 3, Sect. 3, Chap. 1, may be replaced by
new blades in accordance with these instruc-
tions. Individual blades, groups of blades, or
a complete segment of seven blades may be
replaced, although it has generally been
found that only a group of three or four
require replacing. Nozzle blades manufac-
tured of different materials cannot be
indiscriminately mixed in a nozzle ring
assembly, because of the different rates of
expansion. Where it is desired to mix blades
of different materials in a nozzle ring assem-
bly, it must be ensured that only blades of the
same material are fitted in any one outer ring
segment.

37. Scrap turbine and nozzle shrouds will be
required, and the nozzle shroud must be
modified as follows (fig. 7). Remove all but
five of the nozzle shroud locating bolts from
the shroud, leaving the five bolts at the
positions shown in fig. 7. Remove the nuts
from the bolts in the group of three indicated
as A, B and C, and cut off the portions of
shanks which protrude on the outside of the
shroud. Recess the shroud and weld each bolt
in position as indicated in Section X-X (fig.
7), finally filing flush with the outer surface of

A.P.412IB & C, Vol. 2, Part 4, Sect. 2, Chap. 3 (A.L.78)

the shroud so that there is no obstruction to
the metal dolly block when peening the new
blades.

38. To remove damaged blades and fit
replacements, the nozzle ring must be
removed from the engine and the following
procedure adopted. Using a wooden or light-
alloy drift, carefully and progressively force
the ring segment off the blade lugs, applying
the drift to the side of the ring segment which
locates on the nozzle shroud locating bolt, as
indicated in fig. 8. With a metal block held
hard up against the outer ends of the blades,
and using a drill slightly smaller in diameter
than that of the peened lugs on the inner end
of the blades, drill off the heads of the lugs
and punch out the blades (fig. 9).

39. Fit the new blades in position to the
inner ring (fig. 10); the lugs will be an easy fit
in the inner ring. Replace the ring segment
over the blades; if necessary, file out the
segment slots slightly to enable them to fit
over the new blades. Tap the segment down
until it fits flush with the blades and the rear
of the outer ring. Fit the modified scrap
nozzle shroud to the nozzle ring, using the
middle bolt of the three welded locating bolts
to locate the segment which contains the new
blades (fig. 11); the opposite locating bolts
will assist in aligning the assembly. Fit the
scrap turbine shroud to the nozzle shroud,
and before final tightening of the securing
bolts fit two G-clamps, as shown in fig. 12, to
hold the nozzle ring hard up against the
nozzle shroud. With the metal dolly block
held hard up against the nozzle shroud, peen
the lugs of the new blades, using a suitable
flat-headed punch, until, in appearance, they

Fig. 9. Drilling off the heads of the blade pips

(A.L.78, June 56)
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Arrows indicate locating bolts A, B and C on scrap nozzle, and
the segment and two new blades shown in fig. 9.

Fig. Il. Nozzle ring fitted to the scrap nozzle and turbine shrouds for peening the pips of the new blades

Fig. 12. Nozzle ring clamped to the shrouds by two G. clamps when peening the pips of new blades
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closely resemble the peened lugs of the exist-
ing blades. On completion of satisfactory
peening, remove the modified turbine and
nozzle shrouds. It may be necessary to tight-
en the peening of the outer segment on to the
blades; this must be done carefully to avoid
cracking, and the segment must be supported.

40. If the lugs of the new blades project
beyond the segment ring when the latter has
been tightened, the excess metal must be
filed off before the assembly is refitted to the
engine. Similarly, if the trailing edges of the
tips of the blades project beyond the segment

AP412IB & C, Vol. 2, Part 4, Sect. 2, Chap. 3 (A.L.78)

ring, metal must be filed off until they
conform to the line of the existing blades, so
that the new blades do not become jammed
under the turbine shroud and cause distortion
when the latter is fitted.

List of tools and consumable parts

41. Table 1 lists the consumable parts and
Table 2 the tools which are required to change
the complete nozzle ring assembly. The
actual tools and spare items which will be
needed will depend upon the particular
component being replaced.

TABLE 1

List of consumable parts

Ref. No. Part No. Description Qty.
36KK /4938 N.1458 Washer-tab, junction pipe nuts 24
36KK/390 N.1603 Washer-tab, rear end diaphragm bolt 24
36KK /5030 N.2967 Washer-tab, support cylinder (Mk. 3 only) 36
'36KK /4531 N.3730 Washer-tab; support cylinder (Mk. 2 only) 14
36KK /4532 N.3733 Washer-tab, support cylinder (Mk. 2 only) 1
36KK /4530 N.3732 Washer-tab, support cylinder (Mk. 2 only) 30
36KK /4861 N.3771 Washer-tab, turbine disc nuts (Mod. No. 398) 2
36KK /4860 N.3769 Washer-tab, turbine disc nuts (Mod. No. 398) 2
36KK /5138 N.4507 Washer-tab, turbine disc nuts (required in lieu of 2

N.3769 when Mod. No. 704 is embodied)

— N.1601 Washer-tab, turbine disc nuts (pre-Mod. No. 398) 4
36KK /386 N.1588 Washer-tab, bearing housing flange bolt 1
36KK /384 N.1587 Washer-tab, bearing housing flange bolt 13
36KK /5029 24054 Joint washer, flexible connection pipes to inner nozzle 6

ring (Mk. 3 only)
28P (5032 A.G.S.784-3 Pin, split, nozzle shroud locating bolt 11
28P[5037 A.G.S5.784-10  Pin, split, nozzle shroud strut shackle pin 32
36KK/371 N.3224 Stud (A.S.509) nozzle blade assembly 48
28M/7674 A16Z-EC Nut, castle, nozzle shroud bolts 11
36KK /4619 24195 Bolt, nozzle shroud 11
36KK/125 15302 Gasket, diffuser casing combustion chamber 16
36KK /814 20099 Gasket, burner (Mk. 2) 32
36KK /5037 22709 Gasket, burner (Mk. 3) 32

TABLE 2
List of tools

Stores Ref. No. Tool No. Description
64KK /655 T70988 Nozzle ring stud peening tool
64KK /566 T70989 Nozzle ring stud peening fixture
64KK /784 T70252 Nozzle assembly lifting tackle
64KK /780 T70186 Lifting eye (Pre-Mod. 398)
64KXK /966 T74332 Lifting eye (Mod. No. 398)
IL/156 Torque spanner 5 to 56 1b./ft, "
(A.L. 78, July, 56)
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GOBLIN Mk. 2 & 3 AERO-ENGINES

This leaf issued with A.L. No. 35, January, 1952

APA4I2IB & C, Vol. 2, Part 4. Sect. 2

Chapter 4

COMBUSTION CHAMBERS

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

acceptance standard.

Insert these Cha

2. Instructions for dismantling, examining,
and reassembling the combustion chambers
are contained in Part 3, Section 3.
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titles of Chapters 4 and 5 and write **

Part 4, Section 2.
each deletion.

ENGINEER

LIST OF CONTENTS

Para.
Rectification leaflets L e 3

Rectification leaflets

3. These leaflets will be issued as they
become available and are prepared from
Turbine Repair Schemes used by the engine
manufacturer. To enable each leaflet to be
identified with its relevant repair scheme, the
T.R. (Turbine Repair) number and the issue
number of thé scheme from which the leaflet
was prepared, are retained as part of the
leaflet reference.
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This leaf issued with A.L. No.50 A.P.4121B & C, Vol.2,
February,: 1953 Part 4, Sect. 2 Chap.h.

INDEX OF LEAFLETS
SPECIAL NOTE

>

The Turbine Repair Schemes listed in this index are limited to
those for which tools and equipment will normally be available
"in the field". Further approved schemes in respect of the
combustion system are contained in Vol.6, Part 2, but their
applicability is precluded by the requ:.rement for argon arc or

electric welding and other process considerations., \
Leaflet Ref, No. Title
RE .
F.1 (TR 34) Scheme Tﬂfwﬁocatmg pips ALY
F.3 (TR 170) Scheme to weld cracks under the-
- flange of the interconnecting stub
F.4 (TR 105) Scheme to repair rear section cracks
F.6 (TR 506)  Welding repair of cracks in vicinity
of locating pin sleeve amd=dilution ,,
e, - ) ports, ¥ RIR HOLES V7Y
. :
. Be1 : Cleaning prior to examination and

repair by welding

B.2 ' Oxy-acetylene process’
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/AP 4121B & C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf Page 38

e e 4 e i 1 ——

e e S R At 4 2. oz




.This leaf issued with A.L.No. 54 AP.4121B & C, Vol.2 Part u -

June, 1953 . Sect.2, Chap, 4 o ﬁ
o LEAFLET F.1 (TR3L Issue 3)
FLAME TUBE, COMEUSTION CHAMBER

_Scheme to rectify worn locating pips

.1, Provided that the flame tube loceting pip dimensions are ".

satisfactory at the connnencement of the flame tube life, and that
the correct clearance e:d.sts between the flame tube and the outer -
casing joint ring, the pips may be expected to endure approximately
150 hours running before rectification is required., Wear at the
rear end of the combustion chamber outer casing, caused by
indentation of the joint ring, is also rectified by forming new
pips in the flame tube, re-positioned to bear on fresh locations '~
in the outer casing, between the indentations worn by the '

: or:.gmal pips.

2, This' scheéme consists of five separate, but basically
identical, stages of repair, each stage being normally applied at
consecutive ‘servicing periods when the flame tube is removed from
the engine for examination,

3, To ensure that the maximum life is obtalned from the flame 1
tube, the five stages of repair given below should preferably be
a.pplied in the order given, .

-

TR 34/1 - Réform ‘the original pips

TR 31./2 - Form pips at new locations in accordance with the
"dimensions given in fig.1

TR 34/ 3 - Reform the pips prev:.ously f'ormed by the applice.-
~ tion of TR. 31./2

TR 34/} - Form p:ms 'at new locations in accordsnce with the
d:.mensions g:.ven in fig.1

R 34/5 - Reform the pips previously formed by the appllca-
" tion of TR 34/4

4, The material of pips that are to be fr'eformea should not be
badly fretted and must not be less than-0,025 in, thick, .

5. Under no circumstances may a pip ;be formed on the
longitudinal seam,
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' 6. -Formed or reformed pips must be free from sharp edges glong |

the boundaries of the formed portion,

7. The repair consists of either refo:mlng the existing pips,
or, alternatively, removing the worn pips by ha.mmerlng, and
forming new pips at fresh positions. o

8, This scheme may be applied to combustion chamber fleme tubes
Part No, 23022 23023, 70337, 70359, 76692 and 76693. \

9, ‘ No new parts are required, o ' -

10, Before commencing this repair, check by reference to the
marking etched adjacent to the part number, i.e., TR 34/1, /2, /3,

./l or /5, which stage of repair was last applied to the flame tube,.

then proceed to ceérry out the next atage in accordance w:.th the
a.ppropriate instructions deta.lled below, ;

11 TR 2&1
(1) Check that the material is free from excessive frett:mg and
that the thickness of each pip is not less than 0,025 in,
(2) Position the flame tube on the pip-forming tool T742L5 ‘as
shomn in fig,1, carefully locate the first pip in posit:.on
and then strike the forming punch with a heavy hammer; %
repeat this operation to the remaining pips, | &

(3) Using ring geuge T70452, check the diemeter over the piﬁ

12, M 34/2 '

(1) Support the flame tube on form block ‘1‘70802 which' should be
bolted to a stout bench, or on a bar which is slightly
smaller in diameter than the internal diameter of the fla.me
tube; remove the worn Pips by hammering,

(2) Using ring gauge T70451, check the diameter and clrcula.rity

) of the flame tube,

(3) Position the flame tube on pip-forming-tool T7l|21+5 so that
the first new pip will be formed approximately one third of
the distance between the two original pips,on either side
of the seam, but not on the seam,as shownsin fig.1. .

(&) Using a heavy hammer, strike the forming punch so that a new
pip is formed on the flame tube between the punch and the
forming die of the tool, )

(5) Rotate the flame tube until the new pip is opposite the

"" index mark (arrow merked 60 deg.) on the tool,

26; Repeat Op.4 and ‘5 until six new pips have been formed,
7) Using ring gauge T70452, check the diameter over the new
pips. ‘ .

13. ‘m éy\z
(1) Repeat the opera.t:.ons descrl'bed in para. 11, on the ex:.st:mg
pips formed during thé application of TR 31./ 2,
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. This leaf issued with A,L.No, 5k AP 4121B & C, Vol,2, Part L.
( June, 1953 Sect, 2, Chap,

A
"

LEAFIET F.1 (TR3L Issue 3)

14, TR 34/4
(1) Repeat the operations described in para,12, forming each new
pip in the centre of the larger space between the old pips,

~ 15, TR

. . -

(1) Repeat the operations described in para.11 on the existing
pips formed during the application of TR 34/l

16, Lightly etch TR 34/1, /2, /3, /4, or /5, as appropriate,
adjacent to the existing part number or previous repair number,

-
N

17. The following tools are required to carry out this scheme,

Deécri;gtion ) Part No, No, off
Ring gauge . T70451 . 1
Form block 770802 4 1 )
Pip-forming tool 74245 1
-.Ring gauge T70452 ’ ’ 1
va .
.
L ' ' Fig. 1 overleaf
-
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|A. T. P./10121/1300/7/53

[o]
in. DIA.

PIPS TO) BLEND .INTO .
TAPERED PORTION OF : .
FLAME TUBE

N -

TR 34/l RE-FORM OF ORIGINAL PIPS

. IS DEG.

0-050 in. RADIUS EXISTING PIPS

TR 34/2 FORMING OF PIPS IN NEW POSITION,
TR 34/3 RE-FORM OF THESE PIPS
(SEE FIRST REPAIR)

M
Jt

A

SECTION AA 5

TR 34/4. FORMING OF PIPS IN SECOND NEW
POSITION

TR 34/5 RE FORM OF THESE PIPS
(SEE FIRST REPAIR) :

Fig.! Reforming locating pips
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This leaf issued with A.L. No.50 ' AP.4121B & C, Vol.2,
" February, 1953 Part 4, Sect.2, Chap.l

LEAFIET F.3 (TR 170 Issue 3)
FLAME TUBE, COMBUSTION CHAMEER

Scheme to weld cracks under the flange of the intéfconnecting stub

1. Cracks that occur around the flame tube lip, under the B
interconnecting flenge as shown in fig.1, can be repaired by oxy-
acetylene welding., This scheme can be applied to flame tubes
Part No.21666, 21678, 23022, 23023, 70337, .70359, 76692 and
76693, where the length of the crack does not exceed 0,500 in.
The maximum permissible number of cracks per hole permitted to
be repaired is six. If the number of cracks exceed this allow-
ance thé flame tube must be rejected.

2, Flame tubes which have been repaired under this scheme can
be identified by "TR 170" etched adjacent to the part number.
No new parts are required. : .

3+ To carry out this repair proceed as follows:-

(1) Remove the carbon deposit by the cleaning process described

in the leaflet entitled "Cleaning prior to examination and
- repair by welding", contained in this chapter.

(2) Immerse the flame tube in the acid pickling solution
described in the same leaflet to remove the products of
corrosion.

(3) Using a Junior hack saw blade, saw down the crack.

(&) Clean up both sides of the slot with a rotary wire brush.

(5) Build up the slot with oxy-acdtylene welding on the.inside,

' using filler rod NC 82 (H, Wiggin & Co.) and a boron free
flux (i.e., not containing borax, or boric acid).

(6) Remove any excess weld to bring the hole back to shape,
especially the ridge that mey have formed on the flame. tube

. lip in the interconnecting hole.

(7) To remove surplus flux, pickle the flame tube in the acid
solution referred to in Op.2.

{(8) Lightly etch the marking "TR 170" adjacent to the existing
part number,

Fig.1 overleaf.
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APPROXIMATE POSITION ©OF
CRACKS. MAXIMUM NUMBER TO
BE WELDED 6

Fig.1. Example of cracks around the flame tube lip under the
i.nterconnectzng flange ‘

\
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‘This leaf issued with A,L. N6:50  A.P.4121B & C, Vol.2, Part 4
Pebruary, 1953 Sect.2, Chap.la.

‘ \LEAFLET. Fo4 (TR 105 Issue 4) -
FLAME TUBE, COMBUSTION CHAMBER

land
<

Scheme to repair rear section cracks

1« Cracks that occur in the rear section of the flame tube as
indicated in fige1, can be repaired by argon arc welding; if
this equipment is not available oxy-acetylene welding may be used.
This scheme can be applied to flame tubes Part No.70337, 70359,
21666, 21678, 23022 and 23023, where the crack does not exceed
2,0 in. in length. If the crack exceeds this allowance the
flame tube must. be rejected. .

2. Flame tubes which have been repa.:Lred under this scheme can
be identified by "TR 105". etched adjacent to the part number.
No new pa.rts are requ:.red.

3+ To carry out this repair proceed as follows:-

(1) Remove the carbon deposit by the initial clesming process
described in the leaflet entitled "Cleaning pr::.or to
examination and repair by welding", contained in this
chapter..

(2) Immerse the flame tube in the acid pickling solution

- described in the same leaflet to remove the products of
corrosion.

(3) Clean by wire brushing, in and around the crack, sufficiently
to expose bright metel.

(4). weld up the crack by the argon arc process, using filler rod
NC 82 (H. Wiggin & Coe.)e The .same filler rod with a boron
free flux (i.e., not containing borax, or boric acid) - should
be used in the case of oxy-acetylene welding.

(5) To remove surplus flux when oxy-acetylene welding is used,
pickle the flame tube :.n the acid solution referred to in

{ 0p02.
) (6). on completion of weld:.ng, check that the clearance between
. the pips and the flame tube's rear outer casing, falls
within the permitted tolerance.
(7) Lightly etch the marking "TR 105" adjacent to. the existing
part number.
) ' : . Fig.1 overleaf,
. RESTRTCTED
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This leaf issued with A.L. No.SO AP.4121B & C, Vol.2, Part 4
February, 1953 Sect.2, Chape4 .

B
¢

LEAFLET F.6 (TR 506 issue 3)
FLAME TUEE, COMBUSTION CHAMBER

- - Welding repair of cracks in vicinity of locating pin «
s sleeve emd dilution ports FRAIRHOLES .  #4sE”

Note,~ See Section Index for engine Mafks'affected.

1. Cracks that occur in the fleame tube at points marked A, B,
C, D and E in fig.1, may be repaired by argon arc or oxy-
acetylene welding. Fig.2 to 11 inclusive illustrate typical
cracks before and after rectification. - This scheme can be
applied to flame tubes Part No.23022, 23023, 70337, 70359, 76692
and 76693, Cracks at the po:.nts spec:xfled mist not exceed the
follow:.ng limitss

A, 1.250 in. lengj:,h
B. 1.250 in. length
, . G 0.375 in. length
D.  0.500 in. ledgth -
E. 0.375 in. length

2, Flame tubes which have been repaired by this scheme can be
identified by "TR 506" etched adjacent to the part number. No
new parts are required.

B Pr:.or to welding cracks, the flame tube must be positioned .
on & su:.tably shaped anvil and the distortion which normally
occurs in the area of the locating pin sleeve, removed by tapping
with a wooden mallet.

<- - 4e If any of the three locating pin sleeves are elongated
beyond the permissible limit the application of TR 96 (fitting a-
new locating pin sleeve) must also be carried out prior té
welding cracks at A and B in fig.1. One of the initial opera-
tions of TR 96 consists of blanking out the defective locating
pin sleeve and the operation will, in certain cases, completely
or partially, remove the smaller cracks at this poimt.
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THESE CRACKS MAY BE REPAIRED -BETWEEN ANY C
DILUTION SLOTS ’

o

© )

O

Qe

G

WHEN MORE THAN ONE CRACK CONNECTS ANY
TWO DILUTION SLOTS THE CRACKS ARE NOT REPAIRABLE

.,Fig.1. Permissible repair of cracks in flame tube

5e Usé filler rod NC 82 (H. Wiggin & Co.) with either welding
process and a flux which does not contain boron compounds (i.e.,
borax or boric acid) with oxy-acetylene welding.

6. To carry out this repair proceed as follows:=-
(1) Remove the carbon deposit in accordance with the initial
cleaning proceéss described in the leaflet entitled,
"Cleaning prior to examination and repair by welding",
contained in this chapter. g
22; Remove any local distortion as described in para.3. ) ‘
3) Carry out the acid pickling process described in the leaflet
referred to in sub-para.1, to remove the products of ‘
. corrosion. -
(1) Clean by wire brushing, in and around all c¢racks and on
both sides if possible, sufficiently to expose bright metal.

Note.~- It is not permissible to dress the weld by filing
or grinding, except when specified, therefore,
care must be taken when welding cracks in the
vicinity of the locating pin sleeve to ensure that
excess filler rod is not deposited in this area, (
otherwise fouling may occur during assembly of the
scoop and colander and the flame tube.
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This leaf issued with A.L. No.50 A P.4121B & C, Vol.2, Part 4
February, 1953 Sect.2, Chap.k

- LEAFIET F.6 (TR 506 issue 3)

(5) To prevent a crack at A in fig.1 from extending during
.welding, drill a 1/16 in. dia. hole right through one end.
Commencing approximately %+ in. before the opposite end,
weld towards and just over the drilled end of the crack.

(6) Drill a 1/16 in. dia. hole at the end of & crack originating
.on the periphery of an air hole, similar tc B and C in
fig.1, and if the shape permits, cut into the crack with a

_ Junior hack-saw blade. '

(7) Commencing Just before the drilled hole, and working towards
the air hole periphery, weld the crack.

(8) Using the same drill, lightly countersink at intervals, a
crack similar to any of those at D in fig.1, sufficiently
to remove the original outline of the cracke. Commencing
Just before the end of the crack, and working towards the
open end on the periphery :of the dilution slot, weld the
crack.

(9) Cracks at E in fig.1 can only be seen from inside the flame
tube; if possible, they should be prepared for welding as
described in sub-para.8, if this is impracticable, use a
small file to groove the crack sufficiently to ensure

~ efficient penetration of filler rod. ‘
(10) On completion of welding, use a smooth round file to restore
the shape, and radius the periphery of all air holes and
dilution slots affected; finish with smooth emery cloth.

Note.~ Blending a finished weld either by filing or
grinding, is not permissible except at the
" locations specified above; but to facilitate
inspection of the repair it may be cleaned by wire
brushing.

(11) If oxy-acetylene welding has been used, pickle the flame
tube in the acid solution referred to in sub-para.3, to
remove surplus flux. -

(12) To minimise ‘the risk of the cracks recurring in the region
of the weld repair, if facilities are available, the flame
tube should be normalised by heating for 10 minutes in a
high temperature furnace at 1.050 deg.C, followed by cooling
in air at room temperature.

(13) Lightly etch TR 506 adjacent to the existing part number.
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Fig.2. Typical crack and.
distortion in area of
locating pin sleeve.

Fig.he Crack shown in fig.2
welded by argon-arc process.
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This leaf issued with A,L.No, 37 A.P.4121B & C, Vol.2, Part J,
March, 1952 : Sect.2, Chap.L - :

LEAFLET F.6

o i
D \ -
T - X S ¥ .
Fig, Typloal crack and Fig.} Crack shown in fig X3 #R4%
distortion in area of welded by oxy-acetylene process
locating pin sleeve

Fig"é. Typical crack m)% Crack : | bé“
Fig. A, al cracks o racks shown in fig. X6 4ist
originating from the dilution welded by argon-arc process
ports '
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Fig.¥. Typical cracks Fig,B. Cracks shomn in fig X7 #4
~ originating from the dilution welded by oxy-acetylene process
ports ' : ‘

.

M ’ / (" A ’ N ]

. F:Lg.g, Typical crack _ Fig, Crack shomn in fig ¥|0 ~ArP
originating from the dilution welded by oxy-acetylene process ,
ports and extending beyond the (

window piece
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This leaf issued with A,L,No, 37 AP 1121B & C, Vol,2, Part I

March, 1952 Sect,2, Chap, 4
LEAFLET B, 1
FLAME TUEE, COMBUSTION CHAMBER'

Cleaning prior to examination and repair by welding

1,  The normal method of removing carbon deposit prior to

examination, is to heat the flame tube for twenty to -

thirty .

minutes in an air cireulating constant temperature furnace at .
550 deg,C., or alternatively, by steeping the "component for
about ' 1% hours at 70 deg.C., in a solution'of 7 per cent, caustic
soda, 0*1 - 0<5 per cent, liquid soap, and water to 100 per cent,

Where however doubt exists with regard to the extent

of poorly

defined or suspected defects, the additional acid pickling process

described below, must be applied to the flame tube, -

_This process -

is also.an essential treatment for flame tubes that are to be

rectified by welding, as the corrosive products on th
the flame tube, especially. in the edges of any cracks

e surface of
or in the

vicinity of weld failure, will have an embrittling effect on a

finished weld, ) ;
ACID PICKLING
APPARATUS :

2, A lead-lined tank fitted with lead steem coils is required

and fume extraction is necessary, The heating should preferably
" be thermostatically controlled and a temperature recording gauge

provided, Rinsing and scouring facilities are also required,

COMPOSITION OF SOLUTION

3. _ The pickling solution should be maintained at a temperature
of 75 + 5 deg,C, and consist of hydrofluouric acid (technical,

50-55 W/V) and ferric sulphate solution (14~16% Iron)
following proportions:- ) '

Hydrofluouric acid 8 Per cent
Ferric Sulphate 27 Per cent

Tapwater 65 Per cent
METHOD OF PROCESSING ' ‘

in the

Lk,  Ensure that the flame tube is free from all traces of grease
and paint then immerse the component in the solution for epproxi-
mately 1% to 2 hours, A clean silvery surface should be

obtained by light swabbing or brushing,
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AFTER TREATMENT

5. After removal from the pickling solution, the flame tube
should .be drained, rinsed in cold water and washed or lightly
scoured to loosen any smut. It should then be rinsed clean

DEFECTS IN WORKING

6. The correctly constituted pickling solution will produce a
smooth silvery surface., The appearance of & uniform reddish-
brown layer on the flame tube after pickling, or the presence of
slight etching, is an indication of unbalance or exhaustion of
the solution, The reddish-~brown layer is not detrimental, and
is readily removed by swabbing, :

7. Tmmediately prior to repair of a flame tube by welding, it
is imperative that clean, bright parent metal is exposed over an
area extending 2 to 3 in, from the proposed line of welding and
on the imnner and outer surface, This can be obtained by the
use of a rotary wire brush or light smooth file, depending on
the accessibility of the damaged area, Where fusion welding
is to be applied, the use of a fine wheel, disc grinder or
emery cloth is not advisable as the minute particles of abrasive
compound tend to adhere to the parent metal, even after thorough
cleaning, Sub-surface porosity with subsequent weld decay will
probably result, - ’

ot
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This leaf issued with A, L.No, 37 AP 4121B & C, Vol,2, Part L4
March, 1952 Sect, 2, Chap,k

LEAFLET B,2 (Part)
REPATR OF COMPONENTS BY WELDING
Oxy-acetylene process

1, Repair of components by oxy-acetylene welding is not
permissible unless it is approved by the relevant Turbine Repair
Leaflet, Experience has shown that when applied to the repair
, of components having cracks which exceed a specific length,

‘ shrinkage and ‘distortion of the material will occur, Only the
filler rod specified and a vigorous boron free flux may be used,
Flux containing boron compounds (i.e,, borax, boric acid) is not
permitted, owing to the adverse affect on the finished weld and
the 1liability for cracks to develop,

2, During welding, weaving or puddling is to be avoided, as
agitation of the molten metal either by manipulation of the
blowpipe or by stirring with the filler rod results in two
undesirable effects,

(1) Deoxidizers which are present in small quantities in the
parent metal become burnt out and their removal leaves the
metal in a brittle and unsound condition,

(2) Agitation of the molten pool will produce porosity in the
weld caused by gas pockets forming when the metal solidifies,

3. The appearance of the finished weld should be smooth and

not rough or burnt and with no evidence of porosity or under-
cutting, After all traces of flux residue have been removed,

the weld may be cleaned by wire brushing but not dressed by
grinding unless specifically stated in the relevant repair leaflet.

RESTRICTED

AP 4121B & C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf Page 55 _



AP 4121B & C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf Page 56




N

P
P

>

APAI2I B & C, Vol. 2, Part 4, Sect. 2 (AL 67)

Fa
FER Y
¥ -

< a

L

t
)

Chapter 5

. EXHAUST SYSTEM

(This chapter supersedes that issued with A.L. No. 35)

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para.
General ... R
Rectification ledflets 3
General

I. This chapter contains leaflets detailing
the method of carrying out rectification of
exhaust system components which have
been rejected as being outside the permissible
acceptance standard. - -

2. Instructions for dismantling, examining,
and reassembling the exhaust system com-

ponents are contained in Part 3, Section 3.

Rectification leaflets

¢3. These leaflets will be issued as they.

‘become available and are prepared from
Turbine Repair Schemes used by the engine
manufacturer. ¥ To enable each leaflet to be
identified with its relevant repair scheme, the
T.R. (Turbine Repair) number and the issue
number of the scheme from which the leaflet
‘was prepared, are retained as part of the

* leaflet reference.

. <, Propelling noiz‘les

"4, The size of propelling nozzle fitted is
decided while the engine is being bench tested,
the larger, alternative nozzles being selected
to correct excessive jet-pipe temperature.
A different size of propelling nozzle must not
be fitted to engines in service, except as a
result of subsequent bench testing. Where
Mod. 938 is embodied, when the engine is
tested, the size of the nozzle and the radial

Para.
Propelling nozzles ... . 4

position and number of trimming strips
required to give the specified performance

" are recorded in' the engine log book. If an

adjustable propelling nozzle is changed in
the field, the exact position may be dis-
regarded provided that the correct number of
trimming strips are fitted in a propelling
nozzle of the correct diameter. Ifan adjust-
able nozzle is not available and it is necessary
to fit a fixed nozzle, or if an engine previously
fitted with a fixed nozzle is to be fitted with
an adjustable nozzle, reference should be
made to the table which shows the equivalent

fixed nozzle sizes in relation to the number

of trimming strips removed.

Number of trimming strip- Equivalent fixed nozzle

segments in position diameter

No equivalent adjustable }ig 3 ﬂ
nozzle 161 in.

8 16% in.

4 16% in.

Nil 16§ in.

5. Each detachable trimming strip takes
the form of a segment one eighth of the
circumference of the propelling nozzle in
length, and is secured by four 2 B.A. counter-

(AL. 67, July, 54)
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sunk socket screws, plain washers; ‘and plain
nuts, the screws being fitted so that the heads
are inside the propelling nozzle. Each
trimming strip must be fitted so that its
radiused edge faces the front of the engine.
After calibration on a test bench, or after
adjusting a replacement nozzle to match the
original nozzle in the field, the screws should
be locked by peening. Where all eight

trimming strips are not fitted, the redundant
screw holes should be blanked off by fitting
blanking screw AGS.967/14.

6. By observing the modification numbers
etched on the nozzle modification plate, or
from the nozzle Part No., the size of the pro-
pelling nozzle fitted to an engine can be
determined from the table which follows.

PROPELLING NOZZLE ASSEMBLIES

Part No. Standard N v Dia. inches
Goblin ME. 2
20884 Pre-Mod. 396 16
72656 4 ~Mod..No. 396 . 16
- 72907 . » 628 & 860 16"
77372 e 936 ’ 16}
71538 . " 936 PT. 2 164
- Goblin. Mk. 3
72676 Basic — 16}
74324 . * Mod. No. 820 ’ 163
74509 . . 628 & 860 . 163
74500 },Altemat“’es . .851 & 860 . 16}
77984 . . . 938 Adjustable
" Note. ..

~There is no change to the above Part numbers when Mod. 860 is embodied. Although alternative
propelling nozzle sizes are quoled, on no account must an alternative size be fitted different to the

nozzle installed.
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This leaf issued with AL.No,53 ' AP.1121B & C, Vol,2,
_ dune, 1953 , Part 4, Sect,2, Chap,5

INDEX OF LEAFLETS

SPECIAL NOTE

The Turbine Repair Schemes listed in this index are limited to
those for which tools and equipment will normally be available
"in the field", Further approved schemes in respect of the
exhaust system ere contained in Vol,6, Part 2, but their
applicability is precluded by the requirement for argon arc or
electric welding and other process considerations,

Leaflet Ref, No, Title
G.9 (TR 174) Scheme to repair a cracked heater muff
G.10 (TR 171) Scheme to replace a damaged flange and
' . sole plate
G.,12 (TR 168) Scheme to repair cracked fairings
‘Goi4 (TR 48) -Scheme to rectify damaged or stripped

% in, B,S,F, threaded holes in the
heater muff flange

G415 (TR 173 part) Scheme to repair a cragked heater muff

-
1
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This leaflet issued with A,L,No.36 © AJP4121B & C, Vol,2 .
January, 1952 - ST

1 7

LEAFLET G.9 (TR 174 issue. 2)

. B A

'.‘ﬂt

[ At
P
¢ ie

" FRONT OUTER-GONE, TATL PIPE
Scheme to repa.i} ;a. cracked hea‘l-;er muff

1. A cracked heater muff sit_dé.fe& on the front outer cone, can
be rectified by welding a suitably sized patch over the crack
with argon arc or any other approved i:ugion welding process,

2, This scheme can'be applied to outer cone Part No,23629
where the crack does not exceed 5,00 in, length, -~ If the
crack exceeds this allowance the -outer cone is:to be rejected,

3, Outer cones which have ;bé_'er(x“ répag.r:éd under this scheme can
be identifiéd by *TR 174! etched adjacent to the Part No,

4o Material required to form the patch plate will be
D.T.D.171B No,2k S,W,G, (0,022 in,), :

5¢ To.carry out this repair proceed as follows:-

(1) Open out the crack so that the length of the cut out is the
same as the length of the crack and the width is equal to
half the length of the crack, ~Radius the cormers of the
cut out to 0,250 in, ‘ ' o ) '

(2) Ccut out a patch from D,T.D,171B, the size to be such, that
when in position on the heater muff, the patch will overlap
0,500 in, all round the edge of the cut out, Fig.1 shows
the maximum permissible size patch that can be fitted,

(3) Remove any oil or grease from the welding area and clean,
by wire brushing, the two surfaces to be welded,

(4) Fit the patch plate over the heater muff and weld in
position by argon arc or any other approved fusion welding
process, using filler rod D,T,D,549 or D.T,D,571. An

. applicable flux will be required if argon arc welding is
.not used and cleaning to remove flux after welding will be
necessary, ° . . , . '

(5) Lightly etch TR 174 adjacent to the existing Part No.

(Fig.1 appears overleaf)
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Fig.1. Patch :( maximum s,izej fitted over cut away portion ot
heater muff '
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] This leaflet issued with A,L.No.3§ AP.4121B & C, Vol,2
( Januery, 1952 o . 1 * Part.h, Sect,2, Chap,5

3

- LEAFLET:Gi10-(TR A71 issue 2)

HEATER MUFF, FRONT OUTER CONE, TAIL PIEE
Scheme to replace a damaged flange and sole plate

{ 1.  Weld failure or cracking at the junction of the flange and’

» sole plate, or sole platé and hester muff, can be rectified by .
cutting out the damaged flange and sole plate and welding a patch

. plate and flange in position by argon arc or eny other approved
fusion welding process, .. . ) ST ..

2, This scheme can be applied to front owber cone Part -
No,23629, ' : ' . o

3. Outer cones which have been repaired under this scheme can -
be identified by *TR 171! etched adjacent to the Pari No,

L, Material required to form.the patch plate will be
i D,T.D,171B No,2L4 S,.W.G. (0,022 in,), A new flange and sole
. - plate Part No,21846 (standard part) will be required, unless the
. original flange and sole plate can be rectified and utilized.
= " 5, .To carry out this repair scheme. proceed as follows:- A
(1) Remove damaged flange and sole plate by cutting along the
edge of the.flangé (A) as shown in fig.l.” '
(2) Cut out a patch plate from D.T.D.171B No,24 S V.G,
(0,022 in,) 6 in, wide and sufficiently long enough %o
leave a 0,400 in, flange extending either side of the
‘heater muff when ‘the patch plate is in position, . oL
(3) Remove any oil or grease from the welding area and clean,
by wire brushing, the two surfaces to be welded,
(4) Fit the patch plate over the muff and cone and weld in
" position by argon arc or any other approved fusion welding
- process, -using filler rod D,T,D.549 or D.T.D,571, 4&n
applicable flux will be required if argon arc welding is
( . not used and cleaning to remove flux after welding will be
~ - necessary, N
(5) Cut a hole 2,750 in, diameter in the patch plate,
diametrically opposite to the other flange hole,
(6) Position flange and sole plate Part N6,21846 central
to the hole and the cone and mark the four holes on to the
patch plate,
(7) Remove the flange and sole plate and drill the four holes
0,3750 in, diameter, .

—e 4 = v—
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(8) Reposition the flange and sole plate on the patch plate

end weld all round.

(9) Lightly etch TR 171 adjacent to the existing Part No,

2:950in.

HOLE -ONLY

- -
-=

10 §

Q()-tl»OOin

6-0005"1

L

} 2-750in.¢

HOLE

A

Fig.l.Méthod of cutting away doi*ndged
- plate from heater muff

. ToE./7544/1100/2/52
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This leaf issued with A.L. No.50 A,P.L4121B & C, Vol.2, Part 4
February, 1953 Sect.2, Chap.5

LEAFIET G.12 (TR 168 issue 3)

FATRINGS, FRONT AND REAR, TAIL PIPE
Scheme to repair cracked fairings
Note.- See Se_ction Index for engine Marks affected

1e  Small cracks that occur in the front and rear fairings, as
indicated in fig.1 can be repaired by argon arc or oxy-acetylene
welding. '

26 This scheme can be applied to fairings, front and rear Part
No.19289, 1930k, 19309, 19322, 7054k, 70545, 70552 and 70553,

where the c¢racks do not exceed one in. length at A and 0.625 at B. °
Fairings with cracks exceeding this allowance are to be rejected.

3 Fairings'which have ~been repaired under this scheme can be
identified by "TR 168" etched adjacent to the part number,

4, No new parts are required to carry out this repair.

5« To carry out this repair proceed as follows:=-

(1) Remove any oil or grease present and clean, by wire brushing,
sufficiently to expose bright metal in and around the crack.

(2) Weld up the crack by the argon arc or oxy-acetyleme process
using filler rod D.T.D.549 or D.T.D.571. A suitable flux
must be used in the case of oxy-acetylene.

(3) To remove surplus flux if oxy-acetylene welding has been
used, immerse the fairing in a bath of boiling water for
30 minutes. i

(4) Grind down the weld to give a . smooth finish ensuring that
the point of fusion of the weld is not removed.

(5) Lightly etch TR 168 adjacent to the existing part number.

Fig.1 overleaf.
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This leaf issued with AiL.No.4!  APLI21B & C, Voli2, .
Avgust, 1952 . - ) . Part L, Sect.2, Chape5 ;\ o

LEAFIET G.13 (TR 169 ISSUE- 2)
J'UN}TION PIPES NOZZIE RING
Scheme to ,repa.:.r w.«:3ra.c=lce<1 Junction pipes
Note.- See Section Index for engine Marks affected

1.  Cracks “that occur in the area_indicated in fig.1, can be’ )
repau-ed by weldmg with the argon arc or ozy-acetylene process. _,

2; This scheme can be applied’ to ;junc'b:.on pipe assem‘bly

. Part No.22118 if the cracks do not exceeéd 1,500 in. in length.‘

Where the length of any crack -exceeds this allowance the Junction
pipe is to be re;]ected. .

3. J‘tmct:.on pipes whiéh have been repaa.red wnder this scheme A
can be identified by 'IR 169' etched adjacent to the Part Noe

4. DNo.new parts are required to carry out this repair.

REPAIR ALL CRACKS
OVER AREA-HATCHED

-

SECTION A-A

Fig.l. Area of repairable cracks in nozzle ring junction pipe assermbly
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Be To carry out this repa:.r proceed sas follows: -

(1) Remove metel along the line of the crack by drilling 1/16 in.
-diameter holes to the depth and length required, suff:.ci.mt
to0 remove the original outline of the crack. '~

(2) Remove any oil or grease present end clean, by wire 'brush:.ng,
to expose bright metal ebove and below the crack.

(3) Weld by the argon arc or oxy-acetylene process using filler
rod NC 82 (WIGGIN).
(4) File the weld where it protrudes on the jomtmg face of the

flsng
(5) Iightly etch TR 169 adjacent to the existing Fart No.

A.T.P.8662/1100/8/52
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This leaf issued with A,L.No,37  A,P.4121B & C, Vol.2, Part 4

March, 1952 ; .,Sept. 2,".Chap.5: cmt A gy
~LEAFLET G, 14.ATR, 48, Tasne 2)

. FRONT OUTER CONE, TAIL PIPE , . . i0
Scheme to rectify damaged or stripped % in, B.S.F. 'fhpeédéd
o holes in the heater muff flange . T

1.  Stripped threads or other damage to any of the four'i.} in,. ¢
B.S.F. threaded holes in the heater mmff -flange,- may be rectified
as detailed below, ol - T R

2, The repair consists of drilling .and: tapping the defective ‘

flange holes and fitting a ,threaded ferrule into each modified .

hole, :The ferrule is locked“in position by drilling an adjacent:

holg in the flange and fitting a déwel pin, . The pin is secured :-
* by peening metal into the top of each hole, ' -

J» _ This scheme can be applied to front outer cones Part o,
22760, 23450, 23629 end 75808, . - . -© . - -

4,  Front outer cones which have been r’e—pa.:i.‘x:ed‘ under this scheme
can be identified by "IR 48" etched adjacent to the part nunber,

The .folléwing new parts will be required .

Description . - PartNo.' © - ¢ . No. off
Ferrule . N.2546 - . @s required
Dowel pin ‘ N.2497 _as feqqired

5.  To carry out this .repair proceed as follows:=" '

Note, - The operations refer'to one hole only but may be applied
at the same time t6 more than one hole as required, '

(1) Set up the front. outer come in position under a radial
drilling machine, so that the flange face will be at right
angles to the drill, : -ivwn .- A |

(2) Drill out_the defective % in, B; S.F. tapped flange hole to:.
11/32 in, dia, . !

(3) Tap out the hole to & in., B,S.P, using a taper and plug tap,
ensuring that they enter the hole at ‘right angles to the
flange face,

5&. Blow out the hole with compressed air,

5) Screw in the ferrule Part No, N.2546 flush with the outer
face of the flange,
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(6) Position thé arill jig T70813 with its locating pin in the ..~
_modified flange hole aligning the dowel pin guide hole as
‘= ghown in figede - .. -

(7) Using a radial drilling machine offer up the 1/16 in, dia,
drill to the guide hole of.the jig, check for free rumning
through the hole, -then drill to a depth of 0°120 in, into the
flange, .. . . - - T ., : -

(8) Remove the jig.and blow out the drilled hole with a
' compressed air jet, - . . )

(9) Check that all swarf is removed, failure to do this-will
-cause the dowel pin to0 project proud of the flange’ face -when~

it is tapped into position, . S

(10) Tap the dowel pin Part No, 2497 dowm to the bottom of the

dowel hole; peen metal into the top of the hole .to lock the

. :dowel pin,. S - ‘ .

211; Clean.up the flange face to remove any burrs,

- [R————
N =,

12) Lightly 'etch the marking "TR 48" adjacent to existing part
number, . . . . -
i’ -
(A
L ‘ ﬁ:-«_\\'nﬁ
\ -
Bl A
; — .
) . y 5 ; 7 . ' " .
DOWEL PIN GUIDE_ W//% éT%_____m

' ’ T LOCATING PIN

HOLE Yin.OIA. X O-12in DEEP " FERRULE SCREWED
T IN FLUSH WITH FACE

DOWEL PIN LOCKED t

iN_POSITION BY

PEENING METAL INTO
i . . . HO

LE SECTION A-A

TR48 (9772)

’ Fig. 1. ﬁethod of rectifying stripped thread in heater muff flange

RESTRICTED
k.; "~ 7 AP4121B & C V2 P4 Goblin 2 & 3.Minor Repairs 19620901 OCR.pdf ' Page 70

- - — ~



This leaf issued with A,L,No,37 - AP, 1121B & C, Vol.2, Part 4

March, 1952 Sect, 2, Chap,5
. &
LEAFLET % 14 (TR 48 Issue 2)

]

uﬂ"_q

The following tools are required to carry out this scheme,

Description
Drill, twist 11/32 in, H,S.S.,

Tap, taper, thresd § in., B.S.P,
Tap, plug, thread 3 in; B.S,P,
Drill, twist 1/16 in, H.S.S.
Drill Jjig

mnsu./ﬂoo/wz |
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This leaf issued with A;L,No,53 AP, 1121B & C, Vol,2,

June, 1953 oo

Part )4, Sect.2, Chap,5

LEAFLET G.15 (TR,173 Issue 2) part

FRONT OUTER CONE, TAIL, PIPE - -

Scheme to repaar 8 cracked heater muff

1. Cracks and failure of welded Joints that occur in the rear
heater miff, situated on the tail pipe outer cone, indicated at
A" and "B" in fig,1, cen be repaired by argon arc or oxy-

acetylene welding,

2, . This.scheme can be applied to outer cones Part No, 22760,

23450, 23629 and 71509, If the oracks at "A" exceed 20 in,
length, a suiteble patch can be welded over the crack, as

described in Leaflet G,9 (TR,174) contained in this chapter, If
the cracks at "B" are excessive end difficult to repair by welding,

& new section of heater muff may be inserted as described in the
full application of this repair scheme (TR.173) contained in

Vol,6, Part 2, of this Air Publication; if necessary, the complete
diameter of thq end sections may be renewed, . )

3¢ Outer cones previously repaired by -this scheme may be

identified by "TR,173" etched adjacent to the part number, No

new parts are required,

b, To carry out this repair proceed as follows:= .
(1) Clean by wire brushing to expose bright metal in and around

the oracks,
(2) Using a filler rod to

specification D,T.D,549 or D,T.D.5M,

weld all oracks at position "A" by the argon arc or oxy-
acetylene process; extend the weld Just past each end of
the orack, An applicable flux will be required if oxy-
acetylene welding is used and cleaning to remove surplus
flux after welding will be necessary, ' .

(3) Press together the edges of oracks or -detached sections
at position "B" and weld by either process, |

(¥) If oxy-acetylene welding is used, immerse the tail pipe
for 30 minutes in a bath of boiling water to remove any
residual flux that may be trapped inside the heater muff,

(5) To facilitate inspection, clean by wire brushing all

. finished welds, but do not attempt to dress by filing or

. grinding,
(6) Etch "TR,173" in a position ad jacent to the part number,

{

Fig,1 overleaf
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N APPROX. POSITION .
OF CRACKS

T

LOCATION OF WELD FAILURES
REPAIR BY ARGON ARC OR

OXY-ACETYLENE WELDING

Fig.1. Probable position of cracks and
weld failures occurring in teil
pipe heater muff
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. Overspeed governor and adapter removed (Mk. 2)

Frar poer vy o] APAI21 B & C, Vol. 2, Part'4, Sect: 2 (AL:67)
. H ) . L '.A’;‘ “ 5:'5,'1:‘;
. . ¢ okt
. - Chapter 6 R
“ i N - E * :‘foé’.
s . T suybe
FUEL SYSTEM COMPONENTS . ‘%ﬂi};
Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines . _".,f -
. (This chapter supersedes that issued with A.L. No. 31 and 48) P } I'
- < . F
LIST OF CONTENTS )
- e T 1 .para.’ Para..
Fuel pump and adapter (Mk. 2) ... ol 2 Governor mechanism (Mk. 3) .. .. 33
Fuel pump and adapter (Mk. 3) ... - :.. S 6 Fuel accumulator ... e 37
Single ‘pump’ check (dual’ pump installation) %2+ 1'9 Starting v?lve . - 40
‘Control box and dump valve e T LT 12 High-pressure fuel filter (Mk. 2 only) ... .. .47
Pressure limiting valve ... +. . - .t 21 Barostat (Mk. 2 only) ... e ” 48
Slow-running adjustment, ... © .. .. - L0024 Barometric pressure control (Mk. 3 only) e (49
Pressurizing valve (Mk. 3 with air-fuel ratio *:: 1 o e e e v S0 0RRY
' controlonly) ... .. L 0. 264 Air-fuel ratio control (M. 3.only)... et 50 (422
Overspeed governor (Mk. 2 only)... . Tl 27 Flexible pipes . Sl‘: (e
‘ : L
LIST OF ILLUSTRATIONS o o
< N .‘?"*g -

Lucas fuel pump removed ... .
Control box removed
Pressure limiting valve removed ...

Slow-running adjustment ...

Ui-th—vE"

I. This chapter contains instructions for
removing and refitting the fuel system
components which are not dealt with in
Part 3, Sect. 3, together with instructions
for making adjustments and minor repairs,
The general information contained in Chapter

1 of this section should be referred to as .

necessary. e

Fuel pump and adapter (Mk. 2)

Removal ’ :
2. To remove the fuel pump from the
bottom accessory box, disconnect the fuel
supply pipe from the pump inlet and remove
the L.p. fuel filter bow!. Disconnect the fuel
pump to H.P. fuel filter pipe at the union nut
adjacent to the fuel pump. Disconnect the
fuel pump to control box pipe at the union
nut adjacent to the fuel pump, and the
anti-hammer pipe at the junction union on
the fuel pump inlet. Using the special spanner
T70258, remove the four nuts and spring
washers. (also plain washers when Mod. No.
755 has been embodied) which secure the fuel
pump to its adapter and remove the fuel

. pump. Instructions for dismantling, recon-

ditioning, and reassembling the fuel pump
are contained in A.P.4282.

Governor and starting valve adjustment (Mk. 3) 6

Fuel accumulator and bracket (Mk. 3) ... 7

Starting valve removed (Mk. 3) ...
High-pressure fuel fiter (Mk. 2)... .. .. - 9

3. The two top rear studs, which partly -
secure the fuel pump adapter to the bottom
accessory box, pass right through the
accessory box and form part of the fixing for
the overspeed governor and its adapter. If,
therefore, it is required to remove the fuel
pump adapter, it is first necessary to remove
the overspeed governor complete with its
adapter, as described in para. 30 and 31;
the fuel pump adapter can then be removed .-
as follows. Remove the four % in. Bs.F.
plain nuts and spring washers (also plain
washers when Mod. No. 755 has been em-
bodied) which secure the adapter to the

" accessory box. - Withdraw the adapter by

tapping the starboard ends of the two top .
rear studs which project through the over-
speed governor adapter mounting face.

Refitting

4. Ensure that the two long studs which are
attached to the fuel pump adapter are secure,
and that the mating faces of the adapter and
the fuel pump drive housing in the accessory
box, are clean and undamaged. Apply a
thin film of jointing compound to the mating’
faces, and fit the adapter by pushing the
long studs through the appropriate holes in

(A.L 67, July, 54)
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the bottom accessory box, from the port

side. Refit the overspeed governor complete
with its adapter,. as described in para. 32.
Secure the fuel pump adapter by refitting
the four spring washers (also plain washers
when Mod. No. 755 has been embodied) and
plain nuts.

4A. Care must be taken to ensure that the
drive shaft of the fuel pump does not receive
an endwise blow. Such a blow could be the
result of careless handling of the pump during
transit, whilst in store, or during removal or
refitment of the pump on the engine. A
severe endwise blow can cause the drive shaft
to be driven through the pump ball bearing
with the result that the end float on the pump
rotor assembly is taken up, the rotor comes
into contact with the pump casing, and the
consequent increased loading of the drive
shaft ultimately causes failure.

5. Before refitting the fuel pump, ensure
- that the splines in the drive within the

accessory box, and those on the fuel pump
quill shaft, are clean and undamaged.

and apply a thin film of jointing compound
to each face. Align the splines on the fuel
pump quillshaft with the splines in the
engine, and push the fuel pump into position;
if necessary, turn the impeller by hand to
facilitate engagement. Secure the fuel pump
with the four spring washers (also plain
washers when Mod. No. 755 has been em-
bodied) and nuts. Reconnect the pipes
detailed in para. 2, and prime the fuel system

_ as described in Part 3, Sect. 2, Chap. 1.

Fuel pump and adapter (Mk.3)

Removal :

6. There are slight differences between'the
connections to the Lucas fuel pump depend-
ing on whether it is a single pump system, or
the port or starboard fuel pump of a dual
pump system. The following lists detail the
connections which it will be necessary to
unscrew, according to which pump it is Te-
quired to remove. Fig. 1 shows a fuel pump
rémoved from a dual pump system.

Port pump, dual pump system.

(1) Pump delivery pipe from pump to

Check the mating faces of the fuel pump control box. . Q
(2) Inter-pump delivery pipe. '

adapter and the fuel pump for condition

o

o s+ e e e e

a
)
2

e

R
:

.-

EIGHT PLAIN NUTS AND SPRING WASHERS
ANTI-HAMMER PIPE CONNECTION
FUEL SUPPLY PIPE CONNECTION

1 8 SERVO PIPE CONNECTING PORT PUMP TO
2

3

4 PUMP DELIVERY PIPE CONNECTION

5

6

7

STARBOARD PUMP +
9 FUBEOLXPUMP ADAPTER ON BOTTOM ACCESSORY

INTER-PUMP DELIVERY PIPE CONNECTION 10 ANTI-HAMMER PIPE FROM CONTROL BOX TO
INTER-PUMP DELIVERY PIPE PUMP INLET
_PUMP DELIVERY PIPE TO CONTROL BOX I REMOTE BLEED PIPE

Fig. I. Lucas fuel pump removed (
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(8) Servo pipe connecting port pump to
starboard pump.

(4) Anti-hammer pipe from control box to

pump inlet.

(5) Remote bleed pipe.

(6) Fuel supply pipe (engine installed in air-
craft).

(7) Pump delivery pressure
pipe from pump to B.P.C. | Engines

(8) Servo pipe from pump to | with air-

B.P.C. fuel ratio
(9) Pipe from B.P.C. to pump | control
inlet

Starboard pump, dual pump system
(1) Inter-pump delivery pipe.

(2) Servo- pipe connecting port pump to

starboard pump.
(8) Servo pipe from
pump to B.P.C.
(4) Pipe from B.P.C.
to pump inlet
(5) Pump delivery
pipe from pump
*  toB.P.C.
(6) Fuel supply pipe. .
(7) Electric leads from terminals on fuel
pump (engine installed in aircraft).

Engines without air-
fuel ratio control)

Single pump system
(1) Pump delivery pipe from pump to
control box. ) Co
(2) Servo pipe from pump to B.P.C.
(8) Pipe from B.p.C. to pump inlet.
(4) Pump delivery pipe from pump to
B.P.C. . .
(5) Anti-hammer pipe from control box
to pump inlet. .
(6) Fuel supply pipe (engine installed in
aircraft).
(7) Remote bleed pipe
(8) Electric leads from terminals on fuel
. pump (engine installed in aircraft).

7. Remove the eight nuts and spring
washers (also plain washers when Mod. No.
755 has been embodied) which secure the fuel
pump to its adapter and remove the pump;

do not disturb the castellated nuts. If it'is -

required to remove the adapter, unscrew the
six nuts and tab-washers which secure it to
the accessory box.

Refitting .

8. The procedure for refitting a fuel pump
is largely a reversal of the instructions
given for removal. The fuel system must be
primed, as described in Part 3, Sect. 2,
Chap. 1 before starting the engine.

APA4121 B & C, Vol. 2; Part 4, Sect. 2, Chap, 6 (AL.67)

Single pump check (dual pump instailation)

9. On the test bed, when the maximum
permissible engine speed cannot be obtained
on one pump alone due to low’ ambient
temperature, the single pump delivery -is
established by applying a formula. Since
when making this check in the field the actual
delivery cannot be measured, the results
obtained can be checked only by comparison,
as the maximum r.p.m. obtained on each
pump should be approximately the same,
subject to allowance being made for the
difference in governor setting described in

. para. 34. Speed variations of approximately

100 to 150 r.p.m. are acceptable but any wide
difference obtaining in these circumstances
would be an indication that one pump is
faulty.

10. To check the port fuel pump, disconnect

. the servo pipe between the fuel pumps at

the solenoid valve on the starboard fuel

pump, and “blank off the open end of the

pipe, leaving the connection on the pump

open. Move the fuel pump isolating switch _
to the onN position, to close the solerioid

valve. Start the engine, and move the fuel

pump isolating switch to the OFF position,

to open the solenoid valve. Increase the

engine speed, and establish the maximum

r.p.m. obtainable. , . :

Il. To check the starboard fuel pump,
return the fuel pump isolating switch to the
ON position to close the solenoid valve, and

" remove the blank from the servo pipe. -

Start the engine, and increase the engine
speed until the maximum r.p.m. obtainable
is established. Stop the engine and reconnect
the servo pipe to the starboard fuel pump.

Control box and dump valve

Removal - T -

12. The control box, illustrated in fig. 2,
and dump valve (Mk.'2 only), must be
treated as a single unit and, when removed
from the engine, must be stored with the
control valve plungér in the closed (slow-
running) position, i.e., pushed fully into the
control box to avoid damage to the plunger
by bending. If the control box is being
removed only for the purpose of removing
the pressure limiting valve, the associated
flexible fuel pipes need not be disconnected.
To remove the control box, disconnect the
drain pipe from the union on the pressure
limiting valve, and the control rod from the
H.P. cut-off valve lever on the control box.

(AL. 67, July, 54)
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CONNECTING LINK ) )

THREE PLAIN NUTS AND SPRING WASHERS

CONTROL BOX INLET CONNECTION

ANTI-HAMMER PIPE, CONTROL BOX TO PUMP
INLET

A WN -

FUEL PUMP TO CONTROL BOX PIPE

H.P. CUT-OFF VALVE LEVER

PRESSURE LIMITING VALVE DRAIN

CONTROL BOX TO GOVERNOR PIPE (Mk. 2)
CONTROL BOX TO STARTII‘{G VALVE PIPE (Mk. 3)

@ONOWn

Fig.2. Control box removed

Disconnect the following flexible pipes;
unscrew the union nut at the control box end
of the pipe in each case. (MKk. 2 only), the fuel
pump to control box pipe, the control box to
overspeed governor pipe, and the anti-
hammer pipe from control box to fuel pump.
(Mk. 3 without air-fuel ratio control only),
the fuel pump to control box pipe, the control
box to starting valve pipe, and the anti-
hammer pipe from control box to fuel pump.
(Mk. 3, with air-fuel control only), the fuel
pump to control box pipe, the pressurizing
valve to starting valve pipe, the pressurizing
valve to air-fuel ratio control pipe, the
pressurizing valve to control box pipe, and
the anti-hammer pipe from control box to
fuel pump. Completely remove the follow-
ing rigid pipes. (Mk. 2 and Mk. 3, Mod. 713
only), the starting valve to dump valve pipe.
(Mk. 8, with air-fuel ratio control only), the
shut-off valve to starting valve pipe. Extract
the split pin and remove the shackle pin
which couples the connecting link to the con-
trol valve plunger. Push the control valve
plunger into the control box as far as possible.
Remove the three nuts and spring washers
(also plain washers when Mod. 755 has been
embodied) which secure the control box to
the sump, and draw the control box off the

studs.

Renewing the control valve plunger seals

13. The only minor repair permitted is the
renewal of the control valve plunger seals
to rectify leakage of fuel. Instructions for
dismantling, reconditioning, reassembling,
and testing the control box are contained in
A.P.4282. ’

14. The importance of cleanliness and the
exercise of every care to avoid damage
while carrying out the following operations
cannot be too highly stressed; irreparable

damage can be caused by dropping the -

control box or by the incorrect use of tools.

I5. To fit new seals proceed as follows.
Remove the two nuts and spring washers
which secure the control valve plunger
cover; remove the cover and the control
valve seal cover plate. Insert a small tommy
bar through the eye of the plungeér to prevent

.it turning, unlock and unscrew the 2 B.a.

bolt from the rear of the plunger, and remove
the collar which forms the plunger stop.
Lightly stone any burrs which may be
present on the plunger; grip the eye end and
withdraw the plunger from the control box.
Remove the control valve seal and collar.
Remove the two nuts and spring washers
which secure the control valve dust seal cover
to the front of the control box, and remove
the cover, felt washer, and control valve
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seal cover plate. Remove the other control
valve'seal and collar.

16. Examine the control valve plunger for
evidence of scoring and, using a straight

-edge or by rolling the plunger on a surface

plate, check its length for straightness. Minor
scores or scratches may be lightly polished out
using well worn emery paper of the finestgrade.
Polishing should be localised to the area of
the scratch, so that as far as possible the
original matt lapped finish is preserved.

17. Before refitting the parts at the rear
end of the control -valve plunger “bore,
ensure that the circlip which retains the
control valve seal bush is tight in its location,
and that it has not ‘moved and blanked off
the small bleed hole in the body of the
control box. The control valve seal collars,
which are at each end of the plunger bore,
should be fitted with the slots innermost,
and it is important that the slot in the collar
at the rear end fits over the leg of the circlip..

18. Using insertion tool T70038, fit new
seals (Part No. 21026) at each end of the
plunger bore so that their. grooves are
located inwards over the collars. Ensure that
the seals do not project beyond the face of
the control box at the rear, or beyond the
control valve flange at the front if necessary,
the length of the collars may be reduced to
obtain this condition. Refit the two cover
plates and temporarily secure the rear plate
by fitting one of the nuts. Fit a new felt
washer and secure the dust seal cover at the
front finger-tight only with the two spring
washers and nuts.

19. Lubricate the control valve plunger
and, using the special guide plug T70063,
insert the plunger, care being taken that the
seals are not damaged in the process. The
plunger will ensure correct alignment of the
felt washer at the front end and the two nuts
securing the dust cover should now be
tightened. Insert a small tommy bar
through the eye of the plunger to prevent it
turning, refit the control valve collar, or
plunger ‘stop, and a new tab-washér (Part
No. N3766); tighten and lock the 2 B.A.
bolt. Remove the nut which secures the rear
plate and refit the control valve plunger
cover, and secure it with the two spring
washers and nuts.

Refitting

20. Mount the control box on the oil sump,

and secure it by refitting the three spring
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washers (also plain washers when Mod. No.
755 has been embodied) and plain nuts.
Lubricate the shackle pin with a smear of
anti-freeze grease and couple the connectmg
link to the control valve plunger inserting
the shackle pin so that its head is towards
the sump. Secure the shackle pin by fitting .
a new split pin. Reconnect the pipes

" detailed in para. 12. If the engineisinstalled

in an aircraft, reconnect the pressure limiting
valve drain pipe, and the H.P. cut-off valve
control

Note .

Mk. 2 only It is zm;portant that whenever the
H.P. cut-off valve control has been disconnected
from the engine, or has beew readjusted, the
check recommended in Part3, Sect. 2, Chap. 1,

should be wmade during tke next grozmd mn N

" Pressure Ilmltmg valve

2l. To remove the pressure limiting valve
(fig. 3), disconnect the drain pipe from the
union on the p.L.v. Remove the rigid pipe
which connects the starting valve to the
dump valve (Mk. 2 only), or the rigid pipe
which connects the shut-off valve to the

SHACKLE PIN

CONNECTING LINK

CONTROL BOX

THREE PLAIN NUTS AND SPRING WASHERS
FILTER AND SPRING (Pre-mod- 754 only) -
PRESSURE LIMITING VALVE

ONAWN =

Fig. 3. Pressure limiting valve removed
(A.L. 67, July, 59)
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I SLOW-RUNNING ADJUSTING SCREW
2 LOCK-NUT

3 CONTROL BOX . .

4 BLANK ON P.L.V. MOUNTING FAC

Fig. 4. Slow-running adjustment

starting valve (Mk. 3, with air-fuel ratio con-
trol only). Extract the split pin, remove the
shackle pin which couples the connecting link
to .the control valve plunger, and push the
control valve plunger into the control box as
far as possible. - Remove the three nuts and
spring washers (also  plain washers when

Mod. No. 755 has been embodied) which,

secure the control box to the sump, and draw
the control box away from the sump just
enough to permit the four nuts and spring
washers (also plain washers when Mod. No.
755 has been embodied) which secure the
P.L.V. to the front face of the control box to
be removed, and the P.L.v. drawn off the
studs. Blank off the p.L.v. mounting face
on the control box, use blanking cover T75065
or make reference to fig.-3, Part 3, Sect. 3,
Chap. 1 for particulars of a suitable blanking
arrangement.

Checking‘the pressure limiting valve

22. Whenever the Pp.L.v. is removed, a
check should be made by running the engine
with a blanking plate fitted to the p.L.v.
mounting face on the control box, to com-
pare the slow-running speed obtained under
these conditions with that obtained after

the p.L.v. has been refitted. Use blanking

cover T74065 or the locally-made blank
illustrated in Part 3, Sect. 3, Chap. 1, Fig. 3.
Should the slow-running speed be higher,
with the p.L.v. fitted, it probably indicates a
faulty p.L.v., which must be changed for a
serviceable unit. Readjustment of the slow-
running stop on the control box, to com-
pensate for leakage past the p.L.v., is NOT
permitted.

Refitting

23. When refitting a p.L.v. which has
Mod. No. 754 embodied, ensure that the two

seal rings (Part No. CH.65163 and CH.65164)
are undamaged and are correctly positioned
in the P.L.v. joint face. If Mod. No. 754
has not been embodied, fit the joint washer
(Part No. 21772A) to the p.L.v. mounting
face on the control box and ensure that the
small filter and spring are in position. Mount
the p.L.v. on the control box and secure with
the four spring washers (also plain washers
when Mod. No. 755 has been embodied) and
nuts. Push the control box into position
and secure it with the three spring washers
(also plain washers when Mod. No. 755 has
been embodied) and nuts. Reconnect the
rigid fuel pipe between the starting valve and
the dump valve (Mk. 2 only) or the rigid pipe
which connects the shut-off valve to the start-
ing valve (Mk. 3, with air-fuel ratio control
only), and reconnect the p.L.v. drain. Couple
the throttle control to the control valve
plunger. On Mk. 3 engines it will be neces-
sary to.reprime the fuel pumps after the
P.L.v. has been refitted. Start the engine
and check that the slow-running speed is the
same as that previously established. When
the slow-running speed is satisfactory, care-
fully examine the joint face between the
p.L.v. and the control box, and each of the
fuel pipe unions that have been disturbed for
evidence of fuel leakage.

Slow-running adjustment

24. The slow-running stop forms a positive
stop limiting the distance which the control
valve plunger (throttle needle). can travel
towards the closed ‘(idling) position. It is a
set-screw situated in the end of the control
valve plunger cover (fig. 4) at the rear of the
control box, and provides adjustment for
the slow-running (idling) speed. The setting
obtained on the test bed, after manufacture
or reconditioning is wire-locked and sealed
with a lead seal by the inspection authority,
and this adjustment should not normally
require alteration. : ‘

25. An increase in the slow-running speed
may be due to a faulty pressure limiting
valve and, for this reason, it is advisable to
carry out the test described in , para. 22
before attempting to adjust the slow-
running speed.. Re-check the slow-running
speed if a replacement Pp.L.v. is fitted.
Adjustment of the slow-running stop to
compensate for leakage past the p.L.v. is
NOT permitted.

26. To adjust the slow-running speed,
slacken off the lock-nut on the slow-running
adjusting screw, and screw in (turn clockwise)
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OIL DRAIN UNION

FUEL INLET UNION

FUEL OUTLET UNION .
METERED OIL FEED UNION -
SPLINED SHAFT ASSEMBLY

METERED OIL FEED PIPE

FUEL PIPE FROM GOVERNOR TO STARTING -

VALVE
FUEL PIPE FROM CONTROL BOX TO GOVERNOR

O NONTAWN

Fig. 5. Overspeed governor and adapter ,

removed (Mk. 2)

]

the adjusting screw to increase the slow-
running speed; screw out (turn anti-clock-
wise) to decrease the speed. While making
this adjustment the control valve plunger
must be pressed firmly against the adjusting
screw; ensure that its travel is ‘not limited
by the stops in the aircraft portion of the
control system. When a satisfactory slow-
running speed has been obtained, wire-lock
the adjustment. -

Pressurizing valve (Mk. 3, with air-fuel ratio control
only) :
26A. No servicing or adjustment of the
pressurizing valve, other than a periodic
check that the nuts and unions-are tight, is
permissible. If the unit appears to be
defective it must be changed for a serviceable

- unit as follows. Disconnect the pressurizing

valve to starting valve pipe, the pressurizing
valve to air-fuel ratio control pipe, and the
pressurizing valve to control box pipe, at the
unions adjacent to the valve. Remove the
six plain nuts and tab-washers which secure
the pressurizing valve to the underside of
the control box and lower the valve off
the studs. Before refitting the pressuriz-
ing valve ensure that the sealing ring
(Part No. N.4281).is undamaged and is
correctly positioned in the valve joint face:
Mount the pressurizing valve on the control
box and secure it by fitting six new tab-

.Washers (Part No. AGS.518/E) and the plain

A.P4121 B & C, Vol. 2, Part 4, Sect. 2, Chap. 6 (A.L.67)

nuts; lock the nuts. Reconnect the pipes
which were disturbed during removal of the
valve. It will be necessary to reprime the
fuel pump or pumps after the pressurizing
valve has been refitted.

Overspeed governor (Mk.2 only) -

Adjustment : '
27. Deviations of the governed speed from
the nominal value can occur through changes
in ambient ajmospheric temperature and
pressure, and apparent deviations may occur
because the aircraft instruments are less
accurate than the stroboscope used for speed
settings on the test bed. If attention is paid
to deviations occurring in the first case, too
frequent adjustment will be made to the
overspeed governor in order to contend with
day to day atmospheric changes, and in the
second case, the speed will be adjusted to
an incorrect setting. .

28, Variations between plus 50 and minus
100 r.p.m. of the nominal speed may be
ignored unless they are habitual, in which
case the overspeed governor should be reset
to allow for different operating conditions. -
Variations beyond these tolerances must be
investigated on the lines indicated in Part 3,
Sect. 2, Chap. 3, and adjusted, if necessary;
according to the instructions contained in
the following paragraph. It is, however,
recommended that the aircraft instruments
are checked before any adjustments to the
overspeed governor are made. When -the
engine is operated on Aviation Turbine
Gasolene (AVTAG), governed speed varia-
tions as a result of the change in fuel density
will be small, and in order to limit the exhaust
gas temperature rise which will accompany
any overspeed condition, it will be necess

to re-adjust governed r.p.m. in the field only

in the event of 10,250 r.p.m. being exceeded.

29. Before commencing to adjust the over-
speed governor, ensure that, when the pilot’s
lever is in the full-throttle position, « the
control valve plunger is hard against its
stop in the control box, and that the travel
is not limited by the stops in the airframe
portion of the control system. To alter the
overspeed governor setting, slacken off the
lock-nut on the speeder spring adjusting
screw, and screw in -the adjusting scréw
(turn clockwise) to increase the governed
r.p.m. and vice versa. If adjustment is being
made to correct low governed speed, run the
engine up to the maximum r.p.m. attain-
able; ensure that the throttle is in the fully

(AL. 67, July, 54)
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i LOCK-NUT ON FUEL PUMP DIAPHRAGM COVER
2 GOVERNOR MECHANISM ADJUSTING SCREW
: 3 LOCKNUT ON STARTING VALVE ADIUSTING
L
- . 4 STARTING VALVE ADJUSTING PLUG
6.

Fig. 6. Governor and starting valve adjustment

Sl . (Mk: 3) :

open position, then adjust the governor until
the correct  maximum r.p.m. is obtained.
Alternatively, if adjustment is required to
correct overspeeding, open the throttle until
maximum permissible r.p.m. 'is obtained;
hold the throttle to maintain this speed and
adjust (turn adjusting screw anti-clockwise)
the governor until a slight drop in r.p.m. is
observed on the tachometer, then open the
throttle fully and further adjust the governor
until the engine speed is increased to the
correct maximum permissible r.p.m., with
the throttle in the fully open position.

Removal .

30. To remove the overspeed governor,
disconnect the following pipes; the oil drain
pipe from the union at.the bottom of the
governor casing cover, the fuel drain pipe
from the banjo on the rear of the governor
casing, the fuel pipe, from the control box
to the governor at.the inlet union on the
underside of the governor casing, the fuel

- pipe from the governor to the starting valve

at the outlet union on the underside of the

governor casing, and the metered oil feed

pipe from the union on the governor adapter.
N L

Remove the six nuts and spring washers
(also plain washers when Mod. No. 755 has
been embodied) which secure the -circular
flange of the adapter to the bottom accessory
box, and remove the overspeed governor
complete with its adapter. If the splined
shaft assembly remains in the engine, it
should be removed and placed with the
governor.

31. The overspeed governor and its adapter
should be regarded as a umit (fig. 5) as,
during testing after -manufacture or over-
haul, each governor; complete with its
adapter, is submitted to a lubrication and
oil seal leakage test which will be invalidated
if adapters -are interchanged between
governors. To ensure correct assembly if a
governor is separated from its adapter, two
notches are cut in thé periphery of the
circular flange at the engine end of;the
adapter. These notches are to obviate a foul
between the flange 'and two of the nuts and
studs ‘which secure “thé *bottom accessory

" box. Therefore, when the adapter is attached

to the overspeed governor, these two notches
must be in line with the two bolts, through
the square flange, which, are furthest from
the speeder spring housing. Correctly
position the adapter on the governor casing,
insert the four 2 B.A. bolts, and fit the spring
washers (also plain washers when Mod. No.
755 has been embodied) ard huts.
<o 1.

Refitting = - AR .

32. Before refitting the overspeed governor
and its adapter, ensure that. the splines on
the governor shaft, at each-end of the splined
shaft. assembly, and in the drive within the
engine, are clean and undamaged. Ensure
that the three bolts in the splined shaft
assembly, which fasten the.coupling and
extension shafts .together, are.secure and
tight, and. that the circlip is correctly

positioned and ‘secure.in the groove in the’

coupling shaft. Ensure that the mating faces
of the adapter and the bottom accessory box

are clean'and undamaged. Apply a thin film 53]

of jointing compound to ‘the mating faces,
and place the splined shaft assembly ‘in
position on the governor shaft. .Mount the
overspeed governor and its -adapter on the

. bottom accessory box; if necessary, turn

the impeller by hand to facilitate engage-
ment of the splines. Secure the overspeed
governor and its adapter to the accessory
box with the six spring washers (also plain
washers when . Mod. No. 755 has been
embodied) and plain nuts. Reconnect the
pipes detailed in para. 31.
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Governor mechanism (Mk. 3)" :

33. The overspeed governor mechanism of
the Mk. 3 is integral with the fuel pumps.
The general remarks given in para. 27 are
equally applicable, and variations beyond
the tolerance given should be investigated,

" as detailed in Part 3, Sect. 2, Chap. 3.

33A. When the engine is operated on
Aviation Turbine Gasolene (AvTAG), it will be
necessary to give careful attention to the
readjustment of the -governed speed -when

changing to this fuel for“the. first time, or .
.after refuelling when “AvTaG “of a different

specific gravity is used,’ ds *the "hydraulic
mechanism of the fuel pump governor is
sensitive to changes in fuel density. . .The
wide limits permitted by the fuel specification

. . K Ay 4,
‘\
¥ -
14 = .
. . y
H “ .

I FUEL ACCUMULATOR BRACKET

2 FUEL ACCUMULATOR .

3 PIPE FROM ACCUMULATOR TO STARTING
VALVE

Fuel accumulator and bracket

Fig. 7.
(Mk. 3)
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will be accompanied by considerable, chinges -

in governed speed, and it should be “rioted

that for an increase of 0-01 in. the"specific’

gravity of the AvTaG there will be a decrease
in speed of approximately 60 r.p.m., and vice

versa. After refuelling, run the engine, for -

approximately one minute to allow the néw
fuel to reach the governor mechanism, then
gradually increase the engine r.p.m. to check
the maximum governed speed; if the maxi-
mum governed speed exceeds 10,810 r.p.m.
it will be necessary to readjust the governor

or governors as described in the following -

paragraph.

34, Where a pair of fuel pumps is employed,
itis customary to set one governor to control
at an engine speed 50 r.p.m. higher than the
other. Tt is important to remember this
difference in governor setting, as the higher

PR
LA

engine speed may in certain circumstances

be obtained with full throttle whenever the
fuel pump isolating switch is switched or.

When, for example, the ambient temperature |

is above 8 deg. C. at sea level, either pump
alone is .capable of supplying sufficient fuel
to enable the engine to attain maximum
r.p.m., and therefore in these circumstances
the higher engine speed will be obtained.

35. When . adjusting- - the governor
mechanism, ensure that ithe throttle is fuily
open, ie. that the control valve plunger is
hard up against its stop in the control box,

and that the travel is not being limited by .

the stops in the aircraft portion of the
control system, when the engine speed is
being limited by the governor mechanism.
To alter the governor setting of either fuel
pump, slacken the lock-nut at the end of the
diaphragm cover (fig. 6), and turn the
adjusting screw clockwise to increase the
governed r.p.m., or anti-clockwise to de-
crease it.

36. To obtain the required " difference in

governor setting, proceed as follows. Tem- _

porarily increase the governor setting of the
port fuel pump to an appreciably higher
value than normal, and set-the starboard
fuel pump to govern at 10,800 r.p.m.; as
this speed exceeds the maximum permissible
t.p.m., the engine must be run at this speed
for the shortest time that will permit an
accurate setting to be obtained. When the
starboard fuel pump governor setting is
satisfactory, set the port fuel pump to
govern at 10,750 r.p.m. . s

s

Page 83

(AL. 67, July, 54)



STARTING VALVE

JOINT WASHER

FUEL ACCUMULATOR PIPE
MOUNTING FACE ON BURNER RING
FUEL INLET PIPE

Fig. 8. Starting valve removed (Mk.3)

Fuel accumulator

Checking . .

37. To check the functioning of the fuel
accumulator, remove the hollow bolt from
the drain connection at the bottom of the
fuel accumulator, or.at the top in the case
of Mk. 3 engines. Insert asuitable graduated
rod, } or § in. diameter and not less than
7 in. long, with rounded énds, through the
- drain union, and lightly hold in contact with
the piston in the fuel accumulator during an
attempted start. The travel of the fuel
accumulator piston as it fully charges and
discharges during -a norinal starting cycle
should be 40 mm. -+ 1 mm. If the fuel
accumulator does not charge fully, the
starting valve may be at fault and should be
checked as indicated in Part 3, Sect. 2, Chap.
3. Reference should also be made to para.
42 of this chapter. .

Removal and refitting

38. To remove the Mk. 2 fuel accumulator,
remove the hollow bolt from the bottom of
the fuel accumulator, and disconnect the
drain pipe. Unscrew the union nut which
secures the overspeed governor to fuel
accumulator pipe, from the adapter at the
top of the accumulator, and remove the four
plain nuts and spring washers which secure
the fuel accumulator bracket to the oil
sump. Remove the fuel accumulator com-
plete with its bracket. To separate the
bracket from the fuel accumulator, remove
the six 1 in. B.S.F. nuts and spring washers
from the extended portion of the six bolts

which fasten the accumulator cap and body
together; do not disturb the six nuts and
plain washers which actually clamp these
two parts together. The nuts and spring
washers _should be -reassembled to the
accumulator, as they are regarded as part
of that component. Reassembly of the
bracket to the fuel accumulator, and refit-
ment to the engine, are a reversal of the
removal instructions. '

39. Removal of the Mk. 3 fuel accumulator
(fig. 7), which is mounted on the port side
of the engine, is similar to the removal of
the Mk. 2 accumulator described in para.
38,  except that the support bracket is

secured by three nuts and washers instead

of four.

Starting valve

Checking

40. A check to determine whether the
starting valve is sticking, can be made on
Mk. 2 engines by disconnecting the flexible
fuel pipe from the underside of the starting
valve, and inserting a suitable length of
metal rod to press the valve open to the full
extent of its travel. The valve should close
freely immediately it is released. The metal
rod should be of about % in. diameter by
4 in. in length, and should be rounded at the
end to avoid damaging the rubber seating
washers. .o .

41, To check the Mk. 3 starting valve, re-
move the adjusting plug and lock-nut, and
screw a two inch 4 B.A. bolt into the piston
through the adjusting plug hole in the cover.
This will enable the valve to be lifted. Gently
move the valve up to the full extent of its
travel; it should close freely immediately
the valve is released. If the inner and outer
valve springs were removed for the fore-
going operation, refit them to the piston
through the hole ini the ‘cover, and screw in
the adjusting plug for approximately half
its length. Readjust the starting valve, as
described in the following paragraphs.

42. When it is required to check the starting
valve setting, a 0-50 Ib. per sq. in. pressure
gauge T 72803 must be connected to the banjo
union provided on No. 3 burner. *~ This
pressure gauge should be connected by the

shortest pipe practicable, and it is important |

that the engine is not accelerated above
3,000 r.p.m. while this gauge is connected.
Proceed as for a normal start, and observe
the burner fuel pressure registered on
the gauge just before light-up. A “flick”
pressure of 19-24 1lb. per sq. in. should
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be observed. Too high a pressure will cause
a wet start, and too low a pressure will
prevent the engine starting. If the operating
pressure is unsatisfactory, stop the engine,
and adjust the starting valve as described
in the following paragraph.

Note . . .

The need jfor accurate adjustment of the
starting valve is described in Vol. 1, Sect. 2,
Chap. 2. Readjustment 1is occasionally
necessary as the result of ageing of the dia-
phragm.

43. To adjust the starting valve, slacken
the lock-nut on the adjusting plug (fig. 6),
and screw in (turn clockwise) the adjusting
plug to increase the operatiig pressure;
screw out (turn anti-clockwise) to decrease
the pressure. When satisfactory conditions
are obtained, tighten the lock-nut on the
adjusting plug, care being taken not to alter
the setting.

Removal and refitting

44. The union nut which attaches the
starting valve to the fuel ring on Mk. 2
engines has a left-hand thread. To te-
move the starting valve, disconnect the
fuel pipe from the overspeed governor, and
remove the rigid pipe which connects the
starting valve to the dump valve. Using
the -special claw spanner T70260, unscrew
the union nut (left-hand thread) and remove
the two plain nuts and spring washers
which secure the starting valve bracket.
Remove the starting valve and its bracket.
“45. To refit the starting valve, ensure that
the union on the starting valve is aligned
with the thread on the fuel ring, then tighten
the two nuts which secure the bracket, and
the union nut.

46. To remove the Mk. 3 starting valve
(fig. 8), disconnect the fuel inlet pipe from
the control box, and the pipe from the fuel
accumulator, at the unions on the starting
valve. Completely remove the rigid pipe
which connects the shut-off valve to the
starting valve (Mk. 3 with air-fuel ratio con-
trol only). Remove the two nuts which
secure the starting valve to the bracket on
the burner ring. Remove the spring washers
and the starting valve. When refitting the
Mk. 3 starting valve, a new joint washer
(Part No. 19719) should be used, if necessary,
between the starting valve and the burner
ring.

AP412IB & C, Vol. 2, Part 4, Sect 2, Chap. 6 (A.L.SQ
Note . . . ‘ ’ .:f::
When fitting a replacement starting valve;
ensure that the blanking cap has been removed
Jrom the adjusting plug, and that the air vent
in the end of the plug is free from obstruction.

High-pressure fuel filter (Mk. 2 only)

47. The method of dismantling the H.p.
fuel filter for inspection and cleaning of the
element is described in Part 3, Sect. 3,
Chap. 1. To femove the complete fuel filter
(fig. 9), disconnect the fuel pump to filter
and the filter to barostat pipes, at the
unions on the filter body. Remove the % in.
B.S.F. bolt and spring washer which secure
both the barostat bracket and the u.p. fuel
filter bracket to the web on the front casing.
Remove the nut, spring washer (also plain
washer when Mod. No. 755 has been em-
bodied), and bolt, which passes through the
bracket and base of the filter, and the short
bolt and spring washer (also plain washers
when Mod. No. 755 has been embodied)
which passes through the web on the front
casing and screws into the bracket. Remove

I NUT AND SPRING WASHER ON BOLT 2

2 BOLT THROUGH BRACKET AND BASE OF FILTER

3 SHORT BOLT AND SPRING WASHER

4 BOLT AND SPRING WASHER WHICH SECURE
BOTH BAROSTAT AND FILTER BRACKET

5, H.P, FUEL FILTER BRACKET

6 BAROSTAT BRACKET

7 H.P. FUEL FILTER COVER

Fig. 9. High-pressure fuel filter (Mk. 2)
(A.L.86, Jan. 59)
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the m.p. fuel filter and’ its bracket! 'To
detach the bracket, unscrew the three nuts,
* and remove the spring washers (also plaim
_ washers when Mod. No. 755 has been em-
' bodied) and the bracket from the filter.

Reassembly, of the bracket to the filter, and

refitment to the engine, are a reversal of the
removal instmctions. At -
47A. When fitting new filter elements, or
ateplacement filter assembly, it is essential to
flush through the filter, and the filter to
barostat pipe, as “follows. Disconnect the
filter to barostat p1pe at the barostat end:
Simulaté a starf -in’-accordance with the
starting driil given in Part 3, Sect. 2, Chap. 2,
but with the throttle and the H.P. fuel cut-off
valve levers in the CLOSED position; a suitable
container must be positioned to receive the
fuel which will be discharged from the open
pipe connection.” Reconnect the filter to
barostat pipe and carry out a normal ground
run, during which a check must be made for
fuel leaks. ’

Barostat (Mk.2only) = - © i
48. To remove 'the barostat, disconnect the
fuel return, or spill, pipe from the union on
the forward face of the barostat, the total
head pipe (standard hose clip) from the
banjo adjacent to the drain connection .at
the bottom of the_barostat, the drain pipe
from the drain’adapter-at the bottom of the”
barostat, and the, H.P. fuel filter to barostat
pipe at ‘the inlet adapter on the barostat,
and the remote bleed pipe. Remove the bolt
and spring washer which are common to the
- barostat and fuel filter brackets, and remove
the two nuts and double coil spring washers
which secure the barostat bracket to the
front casing. "Remove the barostat and its
bracket. To detach the bracket, unscrew
the four nuts, and remove the spring washers
and the bracket. Reassembly of the bracket

1

to the barostat, and refitment of the barostat™«

to the engine, are a reversal of the removal

instructions. < e s

Pl

2

Note . o]

The barostat is j:amcularly sensitive to the
ingress of even minute forezgn matter. There-

fore, whenever this unit is removed, or any of :

the pipes commected to it are discommected or
changed, particular care must be takento ensure

.
s

that mo foreign matter of any kind enters the
pzj)es or the umt

Barometnc pressure control (Mk. 3 only)

49. To remove the barometric pressure
control, the following pipes must be dis-
connected at the union nuts adjacent to the
B.P.C. Servo pipe from the pump to the
B.P.C., pipe from B.P.C. to starboard pump
inlet, pump delivery pressure pipe from pump
to B.P.C. and, in the case of an installed
engine, the total head pipe. Remove the
four nuts, spring washers, and bolts which
secure ‘the B.P.C. to the bracket on the port
side of the front casing. Where the B.P.C.
is mounted on the starboard side of the oil
sump, remove the four nuts and spring
washers which secure the B.p.C. bracket to
the oil sump, and remove the B.p.C. complete
with , bracket., To, detach the bracket,
remove the four nuts spring washers, bolts,
and distance pieces. Reassembly of the
bracket to the B.P.C., and refitment to,the
engine, are a reversal of the removal
instructions.

Air-fuel ratio control (Mk. 3, Mod. 948 only)

50. ‘No servicing or adjustment of the air-
fuel ratio control, other than a periodic check
that the nuts and unions are tight, is per-
missible. If the unit appears to be defective,
it must be changed for a serviceable unit as
follows. Disconnect the following pipes at
the union niuts to A=F.R.C., servo pipe from
pump to A-F.R.C., ‘pipe from A-F.R.C. to
pump inlet, and the rigid pipe from No. 5
combustion chamber to the A-F.r.c. Having
disconnected three pipes, remove the four

plain nuts and spring washers which secure _

the A-F.R.C. to the bracket on the port side
of the front casing. Refitting the a-F.Rr.C.
to the engine is a direct reversal of the fore-
going instructions.

Flexible pipes

51. Allflexible fuel pipes should be inspected
during routine engine inspections, and great
care _should be 'taken at all times when
ha.ndhng these plpes "It is strongly recom~
mended -that new or replacement flexible
pipes'should be flushed through and pressure
tested before they are fitted to the engine.
Instructions for fitting, inspecting, and test-
ing flexible pipes are contained in Chapter 10.

RES'FRICTED
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A.P.412IB & C, Vol. 2, Part 4, Sect. 2 (A.L.81)

Chapter 7
LUBRICATION SYSTEM COMPONENTS

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para.
Oil sump ... 2
Metering pumps ... 5
Oil pump ... .. 10

LIST OF ILLUSTRATIONS

Fig.
A metering pump removed |
Oil pump removed 2
Suggested ring spanner for removing the oil
pressure relief valve cover ...

I. This chapter contains instructions for
removing and refitting the lubrication system
components which are not dealt with in
Part 3, Sect. 3, together with instructions for
making adjustments. The general informa-
tion contained in Chapter 1 of this section
should be referred to as necessary.

0il sump

Removal

2. Mk. 2 engines. Remove the fuel pipe
which connects the control box to the over-
speed governor, and the fuel pipe which con-
nects the governor to the starting valve.
MFk. 3 engines.  Pre-mod. 700. Remove the
fuel pipe which connects the control box to
the starting valve, the fuel pipe which con-
nects the two .pump. delivery connections
together, the fuel supply pipe to the star-
board pump, and the servo pipe between the
two pumps. When Mod. No. 700 has been
embodied, remove the fuel pipe which con-
nects the control box to the starting valve.
Disconnect the six drain pipes from the
forward side of the drain box, and the main
oil feed pipe and the starter oil pipe from the
three-way banjo on the front of the sump.

3. Disconnect the oil metering pipes as
follows—Remove the banjo bolt and washers
from the upper end of the front-bearing
metered oil pipe, disconnect the front section
of the rear-bearing metered oil pipe at the
joint under the diffuser casing, and (Mk. 2
only) disconnect the upper end of the over-
speed-governor metered oil pipe from the

Para.
Oil pressure relief valve ... - 12
Oil jets in accessory boxes . 16
Fig.
Suggested box spanner and right-angled screw- -
driver for adjusting the oil pressure relief
valve ... 4
Oil pressure relief valve adjustment 5
Oil pressure relief valve dismantled [

governor adapter. Remove the control box
and the fuel accumulator, complete with
bracket, or in the case of Mk. 3, pre-mod. 700
engines the barometric pressure control, as
described in Chapter 6. Normally the sump
will be full of oil and a suitable metal tray
into which the sump can be lowered should
be placed under the engine. Remove the
sixteen } in. B.S.F. plain nuts and spring
washers which secure the oil sump to the
bottom accessory box, and carefully lower
the sump into the metal tray. The oil pump
drive shaft and coupling, which may drop
down with the sump, should be removed.
Empty the sump of oil.

Reﬁiting .

4. If the accessory box to oil sump joint
washer (Part No. 23588) is unserviceable, a
new joint washer should be fitted. Assemble
the oil pump drive coupling sleeve to the
splines on the oil pump driving gear, and
insert the lower end of the oil pump driving
shaft into the coupling. Place the joint
washer over the studs on the underside of
the bottom accessory box and assemble the
sump to the accessory box; ensure that the
upper end of the oil pump driving shaft
enters the oil pump driven gear in the
accessory box correctly. Place the main oil
feed pipe clip over the starboard stud and
secure the sump by refitting the sixteen
spring washers and nuts. Refit the fuel
accumulator, or barometric pressure control,
and the control box. Reconnect the pipes
detailed in the foregoing paragraphs.

(A.L8I, June 57)
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I TWO 2 B.A. PLAIN NUTS AND SPRING WASHERS,
ALSO PLAIN WASHERS WHEN MOD. No. 755 HAS
BEEN EMBODIED

SYNTHETIC RUBBER SEALING RING

RIGID PIPE J

BANJO BOLT

awn

Fig. I. A metering pump removed -
L

Metering pumps :

5. With the exception of its setting, each of
the metering pumps is identical, therefore,
jnstructions for :removing, refitting and
checking one only are given.

!
Removal

Remove the banjo bolt which connects the
rigid pipe to the metering pump, remove the
two washers, and gently ease the pipe clear
of the metering pump; do not bend the rigid
pipe more than is absolutely essential.
Unscrew the two 2 B.A. plain nuts which
secure the metering pump to the bottom
casing of the main oil pump, remove the
spring washers (also plain washers when
Mod. No. 755 has been embodied) and care-
fully ease the metering pump off the studs
(fig.- 1). Should the synthetic rubber sealing
ring, which forms the joint between the
metering pump and the main oil pump casing
remain in the latter, it should be extracted
and placed on the spigot of the metering

pump. .

6. Do not dismantle the metering pump or
alter its setting. Make a thorough visual
examination of the exterior of the metering
pump for signs of damage, ensure that the
plunger is not bent or damaged, and that the
visible spring is serviceable.

Refitting .

7. Unless care is taken when refitting a
metering pump and the instructions closely
followed, the metering pump plunger may be
displaced and bent, thus rendering the pump
inoperative. If the sealing ring (Part No.
20272 pre-mod. 867, 94043 Mod. No. 867) is
unserviceable it must be renewed. Place a

new sealing ring on the metering pump
spigot, ensuring that the sealing ring does
not obstruct the oil inlet duct in the metering
pump. Rotate the engine until the cam on
the main oil pump spindle is at the position
of no lift relative to the particular metering
pump which is being refitted. Insert the
metering pump spigot into the bore in the
main oil pump casing, and hold it in position
against the load of its spring so that the
flange on the metering pump is firmly bedded
against the main oil pump casing. Holding
the metering pump firmly in position, screw
on the two spring washers (also plain washers
when Mod. No. 755 has been embodied) and
plain nuts until they are finger-tight, then
finally tighten the nuts. :

Checking

8. The oil delivery of the metering pump(s)

must be checked whenever a new metering

pump is fitted, when an existing pump is
removed and refitted, when defective lubrica-
tion is suspected, and (both pumps) during
the initial ground running check of a newly

installed engine. To check the delivery of a

metering pump proceed as follows:—

(1) Disconnect the metering pump delivery
pipe and prepare the engine for oil
priming as described in Part 3, Sect. 2,
Chap. 1, para. 17 (1) and (2), or para. 18
(1) to (4) as applicable.

(2) Prime the front or rear bearing as
described in Part 3, Sect. 2, Chap. 1,
para. 17 (3), or para. 18 (5), as applicable.
Do not disconnect the priming syringe at
this stage, and ensure that it is filled
with clean filtered -oil .of the correct
specification.

(8) Start the engine, and, with the engine
running at 3,000 r.p.m., time the oil
delivery from the metering pump into a
graduated vessel. During this period of
engine running the syringe should be
operated gently, just sufficiently to
ensure that the feed pipe to the bearing
remains full of oil. If the syringe is
over-operated the bearing will be over-
primed and this may result in oil leakage
from the bearing (in the case of the rear
bearing, down the face of the turbine
disc). The oil delivery from the metering
pump should be:—

Engine running at 3,000 r.p.m.

Metering pump c.c. pints
per hour per hour
Front bearing 90 0-158
Rear bearing 90 0-158
Overspeed governor 14 0-025

(Goblin Mk. 2 only)
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(4) At the satisfactory conclusion of this
check, stop the engine.

(5) Front bearing oil feed, both Marks. Fill .

the normal oil pipe with oil and, with as
little delay as possible, to minimise the
loss of oil from. the duct in the front
casing, disconnect the syringe and refit
the normal oil pipe. Wire-lock the
banjo bolts.

Rear bearing oil feed, Goblin Mk. 3. Fill
the front half of the metering pump to
rear bearing pipe with oil.

Rear bearing oil feed, both Marks. . With
as little delay as possible, to minimise
the loss of oil from the metering pump to
rear bearing oil pipes, disconnect the
syringe and reconnect the normal oil
pipe. Reconnect the drain pipe. Tighten
and wire-lock the union nuts and the
banjo bolt.

OIL PUMP DRIVING-SHAFT
CIRCLIP

JOINT WASHER

COUPLING SLEEVE

OIL PUMP

METERING PUMP FEED PIPE

CVAWN=

Fig. 2. Oil pump removed

9. The metering pumps are adjusted by
turning the knurled end until the locking-
spring engages the lowest numbered notch
which will give the delivery specified;
normally notch No. 7 is the setting for the

!

1

AP4121B &C, Vol. 2, Part 4, Sect. 2, Chap. 7 (A.L.81)

pumps lubricating the front and rear bearings
and notch No. 3 is usual for the pump con-
nected to the overspeed governor. A meter- .
ing pump should not be rejected because it
is necessary to employ a slightly higher set-
ting to obtain the required delivery. The
range of adjustment consists of eleven notches
numbered 0 to 10, and on no account may the
adjustment, be turned beyond the notch
marked 10 to obtain the required delivery. If
the flow is insufficient at No. 10 setting, the
metering pump is probably faulty and must
be replaced, but before rejecting the pump,
ensure that the oil supply duct is not blocked,
possibly by displacement of the sealing ring.
On the satisfactory completion of this check,
or adjustment, the locking spring should be
securely wired in position. If the pipes are of
the Bundy type (Mod. 765, Pre-mod. 1051)
the instructions given in Part 3, Sect. 3, Chap.
1, para. 5A to 5D must be adhered to strictly.

Oil pump

Removal

10. Drain 'the oil sump as described in Part
3, Sect. 3. Disconnect the metering pump
feed pipe at the banjo union on the oil pump
cover. Remove each metering pump as des-
cribed in para. 5. Remove the eight } in.
B.S.F. plain nuts and spring washers (also
plain washers when Mod. No. 755 has been

;_—‘kin. "——l} _
zT‘l
.

|

wg

J

Fig. 3. Suggested ring spanner for removing
the oil .pressure relief valve cover

’ (A.L81, June 57)

RESTRICTED

|
i
;

AP 4121B & C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf Page 89

PR

. . I



B.S.E BOX SPANNER

17
B 1
4ir;
ATE )
45 —=]

Fig. 4. Suggested
screwdriver fo

embodied) whi
assembly to the
lightly tap the ]
remove the pu
coupling sleeve

box spanner and right-angled
r adjusting the oil pressure
relief valve

ch secure the oil pump
sump (fig. 2); if necessary
pump to break the seal and
mp. The oil pump drive
and the oil pump driving

shaft, which may drop down with the pump,
should be removed.

Refitting

Il. Ensure tha
is correctly locat
sleeve. Assembl
of the oil pump

t the circlip (Part No. 13613)
ed and secure in the coupling
e the coupling to the splines
driving gear, and insert the

end of the oil pump driving shaft into the
coupling. Check the oil pump for freedom

()

-

I LOCK-NUT
T2 AD‘IUSTING SCREW
3 COPPER WASHER

4 COVER

|
=

Fig. 5. Oil pressure relief valve adjustment

. AP 4121B &|C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf
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of rotation. Place a new joint washer (Part
No. 22344) over the studs on the oil pump
mounting face on the sump. Ensuring that
the upper end of the oil pump driving shaft
enters the oil pump driven gear in the bottom
accessory box correctly, assemble the oil
pump to the sump, and secure it in position
with the eight nuts and spring washers
(also plain washers when Mod. No. 755 has
been embodied). Refit the metering pumps,

and reconnect the metering pump feed pipe.
Refit the drain plug or suction filter cover as
described in Part 3, Sect. 3, Chap. 1, and
refill the oil sump as described in Part 3, Sect.
2, Chap. 2.

RING SPANNER T70149

RELIEF VALVE HOUSING

RELIEF VALVE SPRING

RELIEF VALVE

TAB-WASHER

RELIEF VALVE SEAT LOCKING-SCREW

NV A WN -

Fig. 6. Oil pressure relief valve dismantled

Oil pressure relief valve
Adjustment

12. Fig. 3 and 4 illustrate tools which can
be locally made to facilitate adjustment of
the oil pressure relief valve. To effect adjust-
ment, remove the cover (fig. 5), using a suit-
able ring spanner, and slacken the lock-nut
which is then exposed using a small box
spanner. Using a right-angled screwdriver,
turn the adjusting screw clockwise (screw in)
to increase the oil pressure, and vice versa.
Holding the adjusting screw with the screw-
driver, lock the setting by tightening the
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lock-nut. The oil pressure should be checked
with the engine running at 9,700 r.p.m. Mk.
2 engines or 10,250 r.p.m. Mk. 3 engines; the
pressure specified in the Leading Particulars
assumes an oil temperature of 40 deg. C.
When the oil pressure has been proved
satisfactory, refit and lock the cover.

Removal

I13. If it is required to remove the oil
pressure relief valve, without altering the
existing setting, do not remove the cover
from the end of the relief valve housing, but
proceed as follows. Remove the pressure
limiting valve as described in Chapter 6.
Unlock the tab-washer which locks the
pressure relief valve housing to the oil sump
and, using ring spanner T70149, unscrew the
housing from the sump (fig. 6). Take out
the relief valve and its spring. Do not dis-
turb the small locking screw in the bottom
of the sump, which retains the relief valve
seat.

14. Thoroughly wash the detail parts in clean
kerosine. Carefully examine the housing,
spring, and relief valve. Small scratches or
scores on the valve may be blended out by
light stoning. Ensure that the valve seating
and the bore in the sump, which accommo-
dates the relief valve and housing, are
perfectly clean,

R=fitting

I5. If the oil pressure relief valve has been
dismantled completely, it must be reassembled
as described in this paragraph, but if the
cover and adjusting screw have not been
separated from the housing, certain of the
operations described will be unnecessary.
Screw the adjusting screw into the housing
sufficiently to locate the valve spring. Insert
the spring and the valve into the housing.
Place a new tab-washer (Part No. N1596) on
the housing, and screw the housing into the
sump. Screw in the adjusting screw until it
is below the top of the housing and screw on
the lock-nut. Run the engine to check the
relief valve setting and if necessary, adjust
the valve as described in para. 12 to obtain
the correct pressure. When the oil pressure
is satisfactory, refit the copper washer and
the cover. Bend up the tabs of the tab-
washer to lock the housing to the sump, and
wire-lock the cover.
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Oil jets in accessory boxes

16. To obtain access to the oil jets in the
top acce'ssory box for examination and
cleaning, iit is necessary to remove the cover
from this accessory box. Disconnect the three-
core cab]]e from the tachometer generator.
Break the locking wire as necessary. Dis-
connect the breeze connector on the oil
temperature gauge resistance bulb in the
thermometer pocket on the port side of the
top accessory box.  Disconnect the oil
pressure gauge capillary, if fitted, from the
banjo union on the starboard side of the top
accessory!box. Disconnect the oil feed pipes
from the two banjo unions on the top
accessory| box and from the air compressor
and the vacuum pump. Remove the banjo
bolt from, the top end of the oil supply pipe
to the top accessory box from the starboard
side of the cover. Take off the thirteen 2 B.A.
nuts and {spring washers (also plain washers
when Mod. No. 755 has been embodied)
securing the cover to the accessory box and
remove the cover. Turn the cover over, ahd
unlock and remove the four plain nuts which
secure the triple oil jet at the front and the
single oiljjet at the rear. Remove the jets
and theirdistance pieces.

I7. Clean the jets by forcing kerosine
through them using a syringe, or a com-
pressed air jet. Wire or any similar implement
must not|be used to probe the jets as the
orifices must not be enlarged. Blow through
all oil passages to ensure that they are clear.

18, Asselble the distance piece and single
oil jet to} the rear jet studs; the seciring
holes in these parts are so positioned that
they cannot be assembled incorrectly. Fit
new lock-washers (Part No. AGS 194/2) and
secure the jet with the two nuts but do not
lock the nuts until after an oil-flow check has
been madle. Assemble the distance piece,
nipple, and triple oil jet to the front jet
studs; thg disposition of the securing holes

ensures that these parts cannot be assembled

-incorrectly. Fit new lock-washers (Part No.

AGS 194/2) and secure the jet with the two
nuts but do not lock the nuts until after the
oil-flow check.

19. If possible blank off the oil pressure
gauge, vacuum pump, and air compressor
oil feed banjo unions with three blanking
nipples Part No. N2102, and union nuts
Part No. 2510-15 and apply oil at 45 1b. per
sq. in. pressure to the oil inlet at the star-
board side of the cover. Ensure that there

(ALL8I, June 57)
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is no leakage un ler the heads of the per-
manent blanking plugs and that there is an
uninterrupted flow of oil from all four jets.
Oil should also trickle from the tachometer
drive bush. If the result of the test is satis-
factory, lock the four nuts which secure the
jet assemblies.

"20. Check that |the spring, thimble and
rubber washer are positioned correctly on
the top of the breather pipe in the top
accessory box alz? that no foreign matter
has fallen into the accessory box. Ensure
that the joint faces are clean and dry; apply
a thin film of jointing compound to the joint
faces, and locate the cover on the two dowels
and the breather pipe: Secure the cover with
the thirteen spring washers (also plain
washers when Mod. No. 755 has been em-
bodied) and plain nuts, placing the two
locking-wire tabs on two studs conveniently
situated for the final operation. Refit the
banjo bolt at theTtop end of the oil supply
pipe to the top accessory box on the star-
board side of the|cover, and the remaining
pipes and connections which were disturbed.
Wire-lock these g¢omponents and the plug
adjacent to the breather, the plugs in the end
and on the top of the longitudinal oil galléry,
the.two banjo bolts on the top of the trans-
verse oil gallery [and the oil thermometer
pocket.

21. To clean the restricted orifice feeding
the starter gear box, the starter, complete
with gear box, must be removed as described

AP 4121B &|C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf

in Chapter 9 and dismantled as described in
A.P.1095C.

22, To obtain access to the oil jet on the
starter coupling assembly, which is attached
to the port side of the bottom accessory box,
it is necessary to remove the starter and the
starter coupling, then proceed in the following
manner. Remove the banjo bolt and the
washers from the side of the coupling
housing, and ease the flexible oil pipe clear
of the starter coupling. Unscrew the eight
£ in. B.s.F. plain nuts securing the coupling
housing to the bottom accessory box.
Remove the eight tab-washers, and the
coupling and laminated shim. Unscrew
the two 2 B.A. nuts securing the oil jet to the
inside of the coupling housing, remove the
two tab-washers, and the oil jet. Clean
the pipe and jet as described in para. 17. Re-
assemble the oil jet to the studs on the face
of the coupling housing and secure it with
two new tab-washers (Part No. AGS 194/2)
and the plain nuts. Lock the nuts by turning
up the washer tabs. Apply a thin film of
jointing compound to the joint faces. Place
the original shim pack.over the studs and
mount - the starter coupling in position.
Secure it with eight new tab-washers (Part
No. AGS 195/2, pre-Mod. 912, N.3763 Mod.
No. 912) and the plain nuts; lock the nuts.
Refit the electric starter to the engine as
described in Chapter 9 and prime the starter

gearbox through the oil pipe connection as -

described in Section 2, Chapter 1. Reconnect
the flexible oil pipe refitting the washers and
the banjo bolt. )
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Chapter 8
IGNITION SYSTEM

AP:4121B & C, Vol. 2, Part 4, Sect. 2 (A.L.71)

(This chapter supersedes that issued with A.L. No. 67)

Note.—This chapter applies to Goblin Mk. 2 and| 3 aero-engines

LIST OF CONTENTS

Para,
Booster coil ignition I
High energy ignition 3

* Igniter plugs ... 5

LIST OF ILLUSTRATIONS

Fig.
High energy ignition equipment ... l

Booster coil ignition (Mk. 2 pre-Mod. 984, Mk. 3 pre-
Mod. 830)
I. Routine servicing of the igniter plugs
which are the only engine items forming part
of the ignition system, is described in Part 3,
Sect. 8. Information in respect of the
permissible replacement, adjustment or
rectification is contained in A.P.4282, to
which reference should be made as necessary.

2, Instructions concerning those ignition
system components which are aircraft items,
are contained in the relevant aircraft Air

- Publication and its associated Air Publica-

tions.
High energy ignition (Mk. 2 Mod. No. 984, Mk. 3 Mod.
No. 830) '

3. The following paragraphs contain instruc-
tions for removing and refitting the high
energy ignition equipment, but reference
should also be made to A.P.1374E and
A.P.1374G which deals with these com-
ponents for further information on their
servicing, testing, and repair. Instructions
for checking the system when the engine is
installed in an aircraft are contained in Part
3, Sect. 3, Chap. 1.

RESTRICTED
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. Para.
High energy condenser units ... 6
Ignition cables ... 7.
Fig.
High energy condenser units 2

WARNING—

The energy stored in the capacitor can, under
certain circumstances, be of a lethal nature.
Consequently no servicing should be attempted
until at least one minute has elapsed after
disconnecting the L.T. supply cable from the
input plug on the condenser unit. Where
instructions call for the connection of the L.T.
cable and checking of the discharge (sparking)
at the igniter plug, for any reason, the following
precautions are recommended.

(1) Allow at least one minute to elapse after
disconnecting the L.T. supply cable,
before commencing to work on the con-
denser unit or its associated equipment. -

- (@) Ifthe L.T. supply cable is re-connected,

to enable the circuit and igniter plug.
operations to be checked, ensure that all
personnel are clear of the equipment
before T:nergizing the unit.

(8) After any such test, observe the warning
given above.

4. Each condenser unit, ignition cable
assembly, and igniter plug is independent of
the other. [Assuming the low tension supply

(AL7I, Nov. 54y
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I IGNITER PLUG ASSEMBLY
2 IGNITION CABLE

3 No.| 14 COMBUSTION CHAMBER
4 SCREEN BOX LID

5 IGNITER PLUG

6 SCREEN BOX

7 SEALING WASHER

to the condenser; units to be satisfactory, a
defect in the system can be isolated by

. changing the components in turn, for ser-

viceable items. [The low tension supply to
the condenser units is dealt with in the
relevant aircraft |[Air Publication.

Igniter plugs
5. To remove one of the igniter plugs pro-
ceed as follows. | Cut the locking-wire and
unscrew the knurled lid of the screen box
(fig. 1). Slacken| off the screw which secures
the ignition cable to the centre electrode of
the igniter plug, unscrew the union nut which
fastens the cable screening to the screen box,
and withdraw the ignition cable. Using a
suitable box spanner, unscrew the igniter
plug, and remove the plug, screen box and
sealing washers | from the engine. When
refitting the igniter plug, place the plug inside
its screen box and ensure that the seating

.washer is positioned on the igniter plug

between the screen box and the adapter on
the combustion chamber; lightly smear the
threads on the igniter plug with the recom-
mended anti-seize compound. Tighten the

V.233/1

8 ADAPTER

9 OUTER IGNITION UNIT

10  BRACKET

11 INNER IGNITION UNIT
STAY

13 CLIP ON FRONT CASING
14 CLIP ON DIFFUSER, CASING

Fig. I. High energy ignition equipment

igniter plug with a suitable box spanner.
Insert the ignition cable into the screen box,
lining up the slots in the insulator with the
‘pip’ in the box, and connect the ignition
cable to the centre electrode of the plug.
Screw the union nut of the cable onto the
screen box and refit the screen box lid.
Great care must be taken to avoid seizure of
the screen box lid threads; ensure that they
are not damaged, apply approved anti-seize
compound, then tighten the lid hand-tight
only and wire-lock the lid.

High energy condenser units

6. The two high energy condenser units are
mounted on a common bracket on the star-
board side of the front casing (fig. 2). To
remove the outer of the two condenser units,
which feeds the igniter plug in No. 14 com-
bustion chamber, proceed as follows. If the
engine is installed in an'aircraft, disconnect
the L.T. supply cable from the socket at the
top of the condenser unit. Unscrew the union
nut and withdraw the ignition cable from the
top of the unit. Remove the three plain
nuts, spring washers, spacers, and rubber
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Fig.2. High energy condenser units

washers which secure the condenser unit to
the bracket, and remove the unit. Carefully

* note the position of the rubber washers and

spacers; it is advisible to reassemble the
mounting details to the bolts and temporarily
secure them with the nuts so that none of the
parts is mislaid. Refitment is a direct
reversal of these instructions. To remove
the inner condenser unit, which feeds the
igniter plug in No. 2 combustion chamber, it
will first be necessary to remove the outer
condenser unit, as the three bolts which
secure the unit to the bracket are common to
both units. Having removed the outer con-
denser -unit, as described previously, dis-
connect the L.T. supply cable and the ignition
cable, and withdraw the inner condenser unit
complete with the bolts, spacers, and rubber

washers. Refitment is a direct reversal of
these instructions.

Ignition cables

7. Each ignition cable is in one piece and is
supported throughout its length by a number
of clips. To remove either ignition cable,
disconnect the cable from the condenser unit
and from the igniter plug, as described pre-
viously, and remove the nuts and spring
washers which secure the cable clip or clips.
The ignition cable for'the igniter plug in No.
2 combustion chamber is supported by three
clips, and the cable for the igniter plug in No.
14 combustion chamber by one clip. Refit-
ment is a direct reversal of these instructions.

(AL71, Nov. 54)
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Chapter 9
_MISCELLANEOUS -

(This chapter supersedes that issued with A.L. No..'38) oo

Note.—This Chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para. -
Electric starter * ... 2
Tachometer generator ... 6
Generator ... _ ... 8
" Alternator ... ... .. 10
Vacuum pump 12

. Fig.

- Electric starter : I
Tachometer generator, generator, and vacuum

pump ... . .2

Relationship of mounting flange to vacuum pump 3

I. This chapter contains instructions for
fitting and removing the miscellaneous items
including starter and the engine-driven
accessories, reference should be made also to
the relevant aircraft Air Publication for any
instructions regarding the method of fitting
aircraft items, such as cooling shrouds and
ducts, .and connecting up the accessories to
the aircraft services. The general information
contained in Chapter 1 of this Section should

"be referred to as necessary.

Electric starter .

"2, Before fitting the electric starter (fig. 1),
check that it is the correct type for the
installation and that it has not been damaged
whilst in store or in transit. Unless these
parts are in position already, prepare the
starter for installation by fitting a new
tab-washer (Part No. N1617) and banjo
pillar (Part No. N2389) to the % in. B.S.P.
oil feed hole in the starter gearbox; lock the
banjo pillar by bending up the tab-washer.

3. Remove the union nut and blanking
nipple from the banjo on the rear side of the
starter coupling assembly on the port side
of the bottom accessory box and connect
one end of the flexible oil pipe (Part No.
23572) to the banjo. Remove the eight & in.
B.S.F. plain nuts and spring washers and the
blanking cover from the starter mounting
face on the engine. The eight studs which

LIST OF ILLUSTRATIONS

Para.
Hydraulic pump ... w14
Air compressor ... . 16 -
Cabin supercharger and clutch ... ... .. 19
Removinig accessories e e’ 25
, Air filters, rear-bearing cooling ... . 26
Fig.
Hydraulic pump 4
Air compressor, cabin supercharger and clutch... 5
Cabin supercharger and clutch ... .. ' 6
Air filter dismantled 7

secure the starter coupling to the bottom

. accessory box must be at least 0-020 in.

below the level of the starter mounting face
and this should be checked with a straight-
edge: if necessary, fil¢é the studs down.

3A. Oil leakage at the joint.between the
electric starter and the engine, can be caused
or aggravated by the fitment of starters with
distorted flanges: For this reason, care must
be taken to ensure that the starter flange
is neither damaged nor deformed. Deforma-
tion of the flange could be caused, when the
starter is being removed if the securing nuts
at the top only were slackened off as the
entire weight of the starter would then be
transferred to the lower portion of the flange.
Therefore, when removing the starter, the
lower nuts should be slackened off first, and
when fitting the starter it is essential to
tighten the nuts at the top of the flange
before those at the bottom.

4. Ensure that the’ mating faces of the
starter ‘coupling assembly and the starter
gearbox, which forms part of the starter, are
clean and undamaged; position a new joint
washer (Part No. 75797) over .the studs on
the starter coupling. Mount the starter,
complete with gearbox, on the starter
coupling; using claw spanner (T72135) screw
on and tighten the eight spring washers and
plain nuts. Unless certain that the starter

(AL. 67, July, 54)
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I STARTER COUPLING ASSEMBLY 5 TAB-WASHER
2 FLEXIBLE OIL PIPE : 6 BANIJO PILLAR
3 EIGHT +&IN. B.S.F. NUTS AND SPRING WASHERS 7 OIL FEED BANIO
4 STARTER COMPLETE WITH GEARBOX 8 CAP NUT
Fig. I. Electric starter *

gearbox has been primed with oil, it must be
primed as described in Part 3, Sect. 2, Chap. 1.
* Using new sealing washers (Part No. 140642
or N1518), place the banjo (Part No. N2230)
on the banjo pillar in the starter gearbox and
screw on the cap-nut (Part No. N663).
Connect the free end of the flexible oil pipe
to the banjo; tighten and wire-lock the cap-

nut and the union nuts at each end of the

pipe.

5. If the engine is installed in an aircraft,
it will be necessary to remove the low
pressure fuel filter and in the case of the
Vampire installation, the access panel in
bulkhead 4 to obtain access to the starter
motor. The procedure given in para. 3 and
4 will also differ. The flexible oil pipe (Part
No. 28572) must be connectedfirst to the banjo
in the starter gearbox, as the H.P. cut-off
valve linkage and bellcrank preclude access
after the starter is mounted on the engine.
It will also be necessary to remove the
securing nuts and withdraw the fuel pump
to connect the other end of the pipe to its
banjo at the rear of the starter coupling.

The fuel pipe connections need not be dis-

turbed. When the connections have been
made and locked, refit the fuel pump and

AP 4121B & C V2 P4 Goblin 2 & 3Bir%r ;l;)aﬁsl

thie low pressure fuel filter; connect the three
leads (positive, negative, and shunt) to the
appropriate terminals on the starter, ensuring
that the positive and negative leads are not
crossed. On the Vampire installation, if the
leads are crossed the slow engagement stage
would not operate, and the engine would be
initially rotated by the second stage.

Tachometer generator

6. Before fitting the tachometer generator
(fig. 2), check that it is the correct type for
the installation and that it has not been
damaged whilst in store or in transit. Turn

the driving dog on the spindle to check the "

generator for freedom of rotation. Remove
the three } in. B.S.F. plain nuts, spring
washers and the blanking cover from the
tachometer generator mounting face on the
top accessory box. Verify that there is
sufficient clearance to accommodate the
leather coupling between the plate carrying
the driving pins of the generator-and the
engine drive shaft assembly as the generator
bearings are not designed to withstand
excessive end thrust. Packing shim, Part
No. 23005, must be fitted between the
generator and the facing on the top accessory
box.
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7 THREE § IN. B.S.F. NUTS AND SPRING WASHERS
8 TACHOMETER GENERATOR

9 LEATHER COUPLING

10  VACUUM PUMP OIL PIPE

Il PACKING SHIM

‘12 SIX £ in. B.S.F. NUTS AND SPRING WASHERS

g Fig. 2. Tachometer generator, generator, and vacuum pump

7. Ensure that the mating faces are clean
and undamaged, apply a thin film of jointing.
compound to both faces, fit the packing shim
and mount the tachometer generator with
the leather coupling in position, on the top
accessory box, ensuring that both sets of
driving pins engage with the holes in the
leather coupling. If necessary, turn the
impeller by hand to assist engagement.
Refit the three spring washers and plain nuts
to secure the tachometer generator. If the
engine is installed in an aircraft, connect the
three leads to the appropriate terminals in
the tachometer generator, red lead to
terminal No. 1, green to No. 2, and blue to
No. 3.

Generator

8. Before fitting the generator (fig. 2),
check that it is of the correct type for the
installation and that it has not been damaged
while in store or in transit. Check that the
generator driving shaft Part No. 24933, or
71207 if Mod. 546 is embodied, is a good fit
on the armature splines. Remove the four

RESTRICTED
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£ in. B.s.F. plain nuts, spring washers and
the blanking cover from the generator
mounting face at the rear of the top accessory
box.

9. Ensure that the mating faces of the
generator and the accessory box, and the
recess into which the generator spigot fits
are clean and undamaged. Apply a thin
coating of graphite grease to the inside of
the drive in the accessory box, internally
and externally to the generator. driving shaft,
and to the splines on the generator armature
spindle. The coating of grease, which must
not be excessive otherwise it may enter the
generator during subsequent running, is
necessary to prevent corrosion, as the oil seal
in the accessory box prevents engine oil
reaching and protecting these parts. The -
coating should, therefore, be renewed when-
ever the parts are disturbed. Apply a thin
film of jointing compound to one of the
mating faces. Place the generator driving
shaft into the engine drive in.the accessory
box; position the splines in the generator

(AL 67, Ii:ly,“{‘#)
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. spindle to align with the driving
shaft and mount the generator
on the accessory box; if neces-
sary, turn the impeller by hand
to assist engagement. Refit

- the bottom inner spring washer
and plain nut first. Ensure
that the generator is properly
seated on its mounting face,
screw on and evenly tighten
the remaining spring washers
and nuts using claw spanner
T72143. If the engine is in-
stalled in an aircraft, connect
the screened leads -to the

_appropriate terminals on the
generator. Couple the two
cooling pipes to the appropriate
unions on the generator, and blank off the
remaining unions with the metal caps which
are supplied with the generator.

Alternator (Mk.3 enginas only)

10. Before fitting the alternator, check that
(it is of the correct type for the 'installation
and that it has not been damaged while in
store or in transit. Check that the alternator
driving shaft Part No. 24933, or 71207 if Mod.
546 is embodied, is a good fit on the splines
of the alternator spindle. Remove the four
4 in. B.s.F.-plain nuts, spring washers and the
blanking cover from the alternator mounting
face at the rear of the top accessory box.

1. Ensure that the mating faces of the
alternator and the ‘accessory box are clean
and undamaged, and the recess into which
the alternator spigot fits is clean and un-
damaged. Apply a thin coating of graphite
grease to the inside of the drive in the
accessory box, internally and externally to
the alternator driving shaft, and to the
splines on the alternator spindle. The
coating of grease, which must not be
excessivé or it may enter the alternator
during subsequent running, is necessary “to
prevent corrosion, as-—thé “oil seal in the
accessory box prevents engine oil from
teaching and protecting these parts. The
coating should, therefore, be renewed when-
ever the parts ‘are disturbed. Apply a thin
film of jointing compound to one of the
.mating faces, place the alternator driving
shaft into the engine drive in the accessory
box, position the splines on the alternator
spindle to align with the driving shaft and
mount the alternator on the accessory box;
if necessary, turn the impeller by hand to
assist engagement of the splines. Screw on
and evenly tighten the four spring washers

POSITION AS NORMALLY
SUPPLIED

.
REPOSITIONED TO SUIT
INSTALLATION

Fig. 3. Relationship of }nounting’ﬂange ‘to vacuum pump

and plain nuts.- If the engine is installed in
an aircraft, connect the screened leads to the
appropriate terminals on the alternator.

Vacuum pump

12. Before fitting the vacuum pump (fig. "

2), check that it is of the correct type for
the installation and that it has not ‘been
damaged while in store or in transit. If the
circular mounting flange on the pump is not
correctly positioned to suit the installation,
extract the split pins and remove the four
1 in. B.s.F. castle nuts from the studs which
secure the mounting flange to ‘the square
flange at the. driving end of the pump.

Separaté the mounting flange from the pump

and reposition it as shown in fig. 3. Refit
the four plain washers and castle nuts.
Tighten the nuts and lock them with new split
pins. Remove the transport blank from the
vacuum pump -and the dust plugs from the
pump suction and exhaust ports. Rotate
the drive shaft by hand to ensure that no
foreign matter has entered the pump; only
a moderate force should be required for
rotation. .Remove the six } in. B.s.F. plain
nuts, spring washers and the blanking cover
from the starboard side of the top
accessory box.

. 13. Ensure that-the mating faces of the

vacuum pump and the top accessory box
are clean and undamaged, and apply a thin
film of jointing compound to one of the faces.
Mount the vacuum pump on the accessory
box with the drive shaft aligned to engage
with the engine drive; if necessary, turn the

“impeller by hand to assist engagement of the

splines. Ensure that the pump is properly
seated on the mounting face, screw on and
evenly tighten the six spring washers and
plain nuts. Refit the dust plugs to the
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1 HYDRAULIC PUMP

‘2 SIX 4 in. B.S.F. NUTS AND SPRING
WASHERS

3 OIL DRAIN UNION

Fig.4. Hydraulic pump

suction and exhaust ports, unless the relevant
pipes are to be connected immediately.

. Remove the union nut and blanking nipple

from one leg of the vacuum pump oil feed
double banjo on the top accessory box cover,
and connect one end of the flexible oil pipe
Part No. 23780 to the banjo. Using new
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sealing washers Part No. AGS.1138-A" and’
the banjo bolt Part No. AGS.1135-A, secure
the free end of the flexible oil pipe to the oil
inlet connection on the vacuum pump.
Wire-lock the connections at both ends of
the pipe. :

Hydraulic pump
14. Before fitting the hydraulic pump (fg.
4), check that it is of the correct type for
the installation. and that it has not been
damaged while in store or in transit. Check
that the oil drain union Part No. N1975 is
fitted to the drain hole in the pump body.

" Remove the six } in. B.S.F. plain nuts, spring
washers and the blanking cover from the
front mounting face on the starboard side
of the bottom accessory box.

I5. Ensure that the mating faces of the
hydraulic pump and the bottom accessory
‘box are clean and undamaged, and apply a
thin film of jointing compound to one of the
faces. Mount the hydraulic pump on the
" accessory box with the drive shaft aligned to
engage ‘with the engine drive; if necessary,
turn the impeller by hand to assist engage-
ment of the splines. Screw on and ‘evenly
tighten the six spring washers and plain nuts.

(D

8 CABIN SUPERCHARGER AND CLUTCH

9 COMPRESSOR OIL INLET FILTER SCREW

10 CABIN SUPERCHARGER DRIVING SHAFT .
Il FOUR g in. B.S.F. NUTS AND SPRING WASHERS
12 SIX { in. BS.F. NUTS AND SPRING WASHERS
I3 SIX % in. B.S.F. BOLTS

14 COMPRESSOR DRIVE ADAPTER

" Fig.5. Air compressor, cabin supercharger and clutch
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CLUTCH
SPRING

TAB-WASHER

1
2
3 RING-NUT
4
5 PACKING .WASHER (N3566)

COUPLING .
PACKING WASHER (N1122)
KEY
- 9 JOINT WASHER

10 CABIN SUPERCHARGER

Fig. 6. Cabin supercharger and clutch

Unless the relevant pipes are to be connected
immediately, ensure that the inlet and outlet
ports and the drain union are properly
blanked off.

Air compressor

16. Before fitting the air compressor (fig.
5), check that it is of the correct type for the

installation and that it has not been damaged .

“while in store or in transit. Ensure that the
spring-loaded quill shaft is correctly fitted
arid retained by the circlip; the large end of
the quill shaft is inserted into the :air
compressor crankshaft, the smaller end
fitting into the engine drive. Remove the six
% in. B.S.F. plain nuts, spring washers, and
bolts, and the blanking cover from the front
mounting face on the port side of the top
accessory box. |

17. Ensure that the mating faces of the air
compressor and the drive adapter are clean
and undamaged, ‘place the joint washer Part
No. 32588, or Rotol G/382 (Stores Ref.

37L/830), on the air compressor flange, -

aligning the holes in the gasket with those in
the flange. Mount the air compressor on
_the drive adapter at an angle of 60 deg.
forward of the vertical position when a
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AP 4121\B & C V2 P4 Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf

cabin supercharger or an alternator is fitted.
The vertical position is used if neither of these
accessories is used. Ensure that the air
compressor quill shaft splines engage cor-
rectly with the drive in the adapter on the
engine; if necessary, turn the impeller by
hand to assist engagement. Fit the six
bolts, screw on and evenly tighten the spring
washers and plain nuts.

I8. Remove the blanking nipple from the
oil feed banjo on the top accessory box and
connect one end of the compressor oil feed
pipe (Part No. 21497 pre-Mod. 777, ar 75646
when Mod. No. 777 is embodied), or in the

Remove the oil inlet filter screw from the com-
pressor crankcase and, using new sealing
washers, connect the free end of the pipe to
the air compressor crankcase. Wire-lock the

union nut and the oil inlet filter screw. When

a cabin supercharger is fitted it will be
necessary to remove the silencer; oil feed
pipe assembly, Part No. 21461 and 20478A,
will also be required and reference should be
made to Para. 23. Ensure that the air-
intake filter assembly is correctly assembled
to the compressor, fit the cooling duct and
shroud, and connect up the air delivery pipe
to the delivery valve assembly.

2.
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Chapter 10

FLEXIBLE PIPES

Note.—This chapter applies to Goblin Mk. 2 and 3 aero-engines

LIST OF CONTENTS

Para.
General ... ... .. o o
‘Identification ... ... .. .. .. 4
Installation . 7

LIST OF ILLUSTRATIONS

Fig.
Incorrect method of fitting pipe |
Bend in pipe caused by inccrrect fitting ... 2
Failure of pipe caused by incorrect fitting 3

S GENERAL

I. This chapter contains instructions on the
installation, periodic inspection, testing, and
storage, of all the flexible pipes fitted to
Mk. 2 and 3 engines.

2. The pipes are approved for operation in
a temperature range from minus 40 deg. C. to
-+ 150 deg. C., but the most economical life is
obtained at mormal operational conditions,
-i.e., 70 deg. C. to 90 deg. C.

3. The service life of a flexible pipe is
dependent on a number of widely varying
factors such as conditions of operation,
proper handling during maintenance of
associated engine components, and correct
conditions of storage. Air Ministry letter
dated 20.2.1957, reference A.74770/C.63/Air
Eng. 2 (c) states that flexible pipes may be
regarded as having an unrestricted life
subject to their satisfactorily meeting the
routine servicing requirements specified in
sub-para. 1 and 2. During complete recon-
ditioning of an engine it is standard practice
to pressure test all flexible fuel and oil pipes,
as described in Vol. 2,--Part 5. During
reconditioning, until all burner feed pipes are
fitted with the Palmer type 200 end fittings
introduced by mod. 1072, any-unmodified
burner feed pipe which is four years old, or
more, is to be rejected and replaced by either
an unmodified pipe which is less than four
years old, or by a modified pipe incorporating

=D

, Prior to issue from stock, if received ‘into

Para.
Servicing periods P [
Testing ... .. .. .. .. .. 20
Storage ... .. .. . e . 27
Fig.
Correct method of fitting a flexible pipe ... 4
Correctly fitted flexible pipe 5
Suitable pressure testing unit ... 6

Palmer type 200 end fittings. The routine

servicing requirements are:—

(1) At the specified routine servicing
periods all flexible pipes fitted to a Goblin
engine must be visually examined for signs
of the external defects described in para. 13
to 19.

(2) In addition to the visual examination
all flexible burner feed pipes, whether fitted,
or held as spares, must be pressure tested on
the following occasions:—

A. User Units

(2) Emngine in normal operational use. ,
At each combustion chamber bay servicing )/
period. » vl

(¢d)  Spare pipes in Unat Stores. Prior
to fitment to an engine if held in store for
more than six months.

(¢12)  Umanstalled reserve engine. Prior
to installation of the engine if held in reserve
for more than six months.

B. Maintenance Units
(2) Spare pipes in No. 40 Group M.U.

stock more than six months previously.

(©0) Uninstalled and installed engines
held in storage at No. 40 and 41 Group M.U.
Prior to issue of engine or aircraft if held in
storage for more than six months.

(A.L.81, June 57)
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C. Engine Contractors and Service
Repair Depots
(7) Asinstructed in Vol. 2, Part 5.

IDENTIFICATION

4. The date of manufacture and initial test-
ing is indicated on the identification tag by
the letter T followed by the month and the
year, for example T7/50 indicates that the
pipe was manufactured and tested in July,
1950. Pipes subsequently re-tested in accord-
ance with the instructions contained in this
chapter should be marked in a similar manner.

5. A few of the Palmer flexible pipes in
service may bear the following marking under
a method which is now obsolete. The month
of manufacture for sizes from -5 in. to 3 in.
bore inclusive, is represented by the individual
letters of the words ‘BEST COUPLING’, for
example T-1-C-8 indicates that the pipe was
manufactured and tested on 1st May, 1948.
For sizes from £ in. bore and over, the year of
manufacture is represented by a letter as
follows; 1944 = A, 1945 = B, 1946 = C,
1947 = D, 1948 = E.  Therefore, E/9/T
indicates that the pipe was manufactured and
tested in September, 1948.

6. The various types of hose used for the

flexible pipes may be identified by the number
and colour of the thin identification lines that:
are painted along their length. The following

types are used. '

Fig. I. Incorrect method of fitting pipe
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Fig. 2. Bend in pipe caused by incorrect fitting

Manufacturer’s Identification
specification line(s)

" ‘One brown line
Two brown lines
One green line
Two green lines

Dunlop WH2/1
Dunlop WH2/2
Palmer 971
Palmer 965

INSTALLATION

7. Before fitting a new or replacement
flexible pipe ensure that it bears the correct
part number for the installation. Examine the .
end fittings of the pipe for corrosion or
damage which may have occurred during
storage or in transit. Flush through the bore
of the pipe with clean kerosine, petrol or any
of the fuels approved for the engine, and
ensure that the end fittings, especially elbows
or banjos, are clean. After flushing, oil pipes
should be dried out with a clean compressed
air jet to avoid fuel contamination of the
lubricating oil. Flexible burner feed pipes
must be pressure tested in accordance with
the instructions given in para. 22 under the
conditions defined in para. 3 sub-para. 2. If
the pipe is not being fitted to the engine
immediately, blank off the ends of the pipe
with clean blanks.

8. The serviceability of flexible pipes is
considerably affected by the amount they are
bent when in position on the engine and the
following table specifies the minimum bending
radius.
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Fig. 3. Failure of pipe caused by incorrect fitting

Minimum bending radii

DUNLOP PALMER
BORE WH2/1 WH2/2 971 ses
(I brown) (2 brown) (I green) (2 green)

(in.) .(in.) (in.) (in.) (in.)
3 13 23 13 —

I 2 3 2 2

8 23 33 23 2%

1 3 4] 3 3

H 33 51 4 31

3 41 7 5 4

1 6 10 6 5

Fig. 4. Correct method of fitting flexible pipe
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9. The bending radius must always be kept
within the limits and a sharp bend at ‘the
point where the hose enters the end fitting
must be avoided. Fig. 1 and 2 illustrate this
effect in a burner feed pipe. In fig. 1 the pipe
has been loosely assembled and the union nut
tightened without holding the pipe in posmon
As the union nut begins to lock the union
tends to rotate and bend the pipe as shown in
fig. 2. Failure of the pipe asillustrated in fig. 3
will occur after a short period of engine
running.

10. The correct method of fitting is to
assemble the pipe loosely with the union nuts
finger-tight and allow the pipe to take up its
natural run. Where elbows or special end
fittings are used it must be ensured that the
assembly is fitted the correct way round and
that there are no twists in the pipe; the latter
can be verified from the thin identification
lines marked along the length of the pipe.
Hold the pipe as shown in fig. 4 and tighten
the union nuts; avoid over-tightening which
can cause damage to nipple faces and cone
seatings. Fig. 5 shows a correctly fitted
burner feed pipe. If clips are employed for
support, care should be taken to avoid stress-
ing the hose, particularly if the clips are
adjacent to the end fittings. Suitable packing
should be used to prevent the clips from
damaging the hose cover. Wire-lock the
union nuts.

Fig. 5. Correctly fitted flexible pipe
(A.L.81, June 57)

B



e

;

SERVICING PERIODS
I1.> The following visual checks should be
made on all flexible pipes during each engine
servicing period. A blank should be fitted to
the end of any pipe that is disconnected to
facilitate a servicing operation and care must
be taken to avoid excessive bending. If a pipe
is removed, it should be flushed through

. before it is refitted.

———

.

" 12. Flexibility of the pipes is considerably
reduced at very low temperatures and great
care must be exercised in handling under

Al

Y IR L LN PN

R2RY A

ser b

PIPE UNDER TEST

Vvié3

-

HAND OPERATED PUMP,
SUCH AS THE VARLEY TESTING UNIT

Fig. 6. Suitable pressure testing unit
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severe arctic conditions. In these conditions
removal should only be undertaken when a
pipe is warm after engine running, or after
first applying heat from an external source,
i.e., a warm blanket or similar device. If
neither of these methods is possible, dis-
connect both ends of the pipe and remove it
without distortion to the installed shape. Do
not bend the pipe with one end anchored
whilst it is in the temporary hard state. After
removal, the pipe should be kept in a warm
place until it is refitted.
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I13. End fittings—Examine for evidence of
corrosion, leakage, crack or other damage.
A pipe should be rejected when corrosion has
caused excessive pitting, especially on the
outer ferrule. If leakage at the end fittings is
suspected, which is normally indicated by a
liquid stain at the junction of the hose and
ferrule, the pipe should be removed and
pressure tested as described in para. 22.
Check the general condition of the union nuts
including the locking-wire holes, and the
welded or brazed joints on angle end fittings.
If the pipe has been disconnected, check the
threads of the union nuts and the condition
of the mating faces. The pipe should be
rejected if the banjo faces or the spherical
or conical nipples are badly scored, dented,
or otherwise damaged.

14." Kinking—This defect is usually caused
by bad installation, such as bending the pipe
through a smaller radius than that specified
as the minimum. If the pipe has taken up a
permanent set it should be rejected.

I5. Chafed or cut covers—The pipe run
should be altered if local chafing or cutting of
the hose cover has occurred. If clips are fitted,
care must be taken to avoid stressing the hose,
particularly adjacent to the end fittings, and
suitable packing should be used to prevent
the clips from damaging the cover. If the
cover is worn or cut through to the wire
braiding, the pipe should be rejected.

16. Cracked covers—Deep cracks may
develop in the hose cover if the pipe is
subjected to abnormal conditions such ‘as
excessive heat or local tension due to bad
installation. If the cover is cracked through
to the wire braiding the pipe should be
rejected, but if it is not cracked to this extent,
the pipe may remain in service subject to'a
satisfactory pressure test.

17. Swurface ageing—Minute cracks may
develop on the surface of the hose cover as a
. result of surface ageing. No premature failure
- need be anticipated, as the serviceability of
the hose is unimpaired, but the cracks may
tend to deepen after long periods of service.

18. 55“‘ Blistered covers—Blisters may be caused
by the seepage of air or liquid through the
wall;};f the pipe. If air emerges after the
blister.has been carefully punctured with a
needle, the pipe should be pressure tested,
but if liquid emerges the pipe should be
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. The necessary adapter can be ma:

‘

rejected. Provided that no further leakage
occurs when the pipe is pressure tested it may -
be regarded as serviceable.

19. Deterioration—External deterioration is
usually denoted by surface hardening and loss
of flexibility. The pipe should be
and pressure tested if serviceabilityg®
ful.

TESTING

20. All flexible pipes must be §
each reconditioning period of tH
During routine servicing flexible bj
pipes must be pressure tested
conditions defined in para. 3, sub-§

21. Before carrying out the folloy
the end fittings and hose shduld bej
as detailed in para. 11 to 19|

22. Pressure test—The equipment
to carry out the pressure test co:
hand pump with a pressure gauge a
suitable adapters and blanks.
testing unit illustrated in fig. 6 is sk
this test and a list of the adapters 4G
that will be required for individug
given in the table at the end of th#

from local resources according to
sioned sketch given in Section 1. }

23. The test fluid should be kerosi
or any of the fuels approved for
and it should be used at the
ambient temperature. Alternativel}
fluid may be water containing nofj

10 per cent and not more than 20 pg
volume of Shell Dromus Oil B (solu}
oil) inter-services designation ZX{#
Ref. 34D/243, which forms a whit
in water and thus assists in theg
of leaks. The fuel delivery of

testing unit is only 0-05 cu. in. per
the pipe to be tested must be filled
by hand before connecting to the
may mnot be necessary with
equipment.

24. Connect the pipe to the te
operate the pump to ensure that g%
with fluid. If necessary the blank a%

end must be used as an air bleed.
correct fluid pressure, applicab

tables at the end of this chapter.
the pressure for three minutes.
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“retained in,approximately its natural shape,

s . . Bore
including any permanent set the pipe may i

(in.)

Flow .
(Gall. per min.)

Flow
(Gall. per hr.)

have assumed. During the last minute of the

test the pipe must be flexed (say five complete

flexings) through approximately plus. and

minus 15 deg. During this test careful

_ examination must be made for leakage. No
< ¢ permissible.

D50 ohm., or 0-025 ohm. per foot,

test—On pipes with straight end
w test is unnecessary, but a visual
d be made through the bore of the
ny restriction or damage to the
slight irregularities in the bore are

sl which are of no consequence. On
vith angle or banjo end fittings a
ould be made in both directions to
6 restriction in the bore. Using
betrol, or any of the fuels approved
ine, with a “head’’ of 12 in. and a
, the flow should not be less than
ed in the following table.

 between the end fittings should not -

> 0-18 11
1 1025 15
3 0-40 2
1 0-80 48
3 1-42 85
3 1-83 110
1 375 295
) STORAGE

27. The pipes should be stored in a dark

location, preferably in boxes, where the .

temperature does not exceed 15 deg. C. They
should not be stored iri a state'of stress, i.e.,
tightly coiled or piled in such numbers that
will cause the bottom layers to be partially
flattened, and care should be taken to avoid
damage to hose covers by the end fittings.
Blanking caps should always be fitted to the
ends of the pipes, and thése must remain in
“position until the pipes are required for
service. i

28. In hot climatés, pipes should be stored
in the coolest possible place and where the air
can circulate freely around them, avoiding
places close to walls of metallic construction.
High temperatures will cause premature
ageing with subsequent hardening of the hose
outer cover. \ N

29. To protect the end fittings in a very
moist atmosphere, preservative (Stores Ref.
34A/191) should be used. Heat the preserv-
ative to 100 deg. C. and dip the end fittings
into the solution. This préservative may be
removed with petrol, ‘

TABLE OF PIPES ADAPTERS BLANKS AND PRESSURES

>

- Pipe Bore Adapter for use with Blank Test pressure
in. Varley testing-unit . Ib. per sq. in.
Burner R
feed (16 off) 1 3 in. BS.P. to Union .
to -4 in. B.S.P. AGS.949/B 1600
Blank . L
’ AGSHOBACHID
Union nut .~ =
. AGS.1216/B * =
Burner : : N n v
feed (16 off)- % 1 in. B.S.P. to Uniop.
™ p 1 in. B.S.P. AG5949/B - 2600
Blank .’ : -
AGS. F1o7B Mo}
Union nut
AQS.I—2Q6/B
. A 5
, . RESTRICTED Sl
2/2504 8/57 1500 C&P Gp.1 2.
21B &C V% P4-Goblin 2 & 3 Minor Repairs 19620901 OCR.pdf Page 108

s




s
o
fhe
g
ol
)

i

A————

- —

v

' ; ‘bf'th'e clutch.

Cabin supercharger and clutch (Mk. 2 engines only)

-19.” Before fitting the cabin supercharger
and clutch (jig. 5), check thdt they are of
the correct type for the installation, and that
they have not been damaged while in store
or in transit. Ensure that the clutch has
been correctly assembled to the cabin super-
charger. If these components have been
supplied separately; the clutch should be
assembled to the cabin supercharger in the
following manner.

20. Engure that the following parts which
are illustrated in fig. 6 are available. Joint
washer Part No. 21940, packing washer
Paft{No. N1122, coupling Part No. 19914,
pa‘ék;mg washer Part No. N3566, tab-washer
Part, No. N3735, ring-nut Part No. N748,
spring Part No. 16788, and the key for the
coupling which is supplied with the cabin
supercharger.

2l. Remove the protective covers fitted to
the cabin supercharger and, if an unservice-

.iable accessory is being removed from the

engine, transfer the covers to it. Clamp the
cabin supercharger in the vice block T70167.
Ensure that the driving gear is right back
against the shoulder on the shaft, and lock
the gears with the peg provided at the top
of ‘the vice block. Assemble the packing
*washer Part No. N1122 to the driving shaft,

‘followed by the coupling, ensuring that the

key is -correctly fitted in its keyway, the
packing washer Part No. N3566, tab-washer
and ring-nut. Tighten the ring-nut with
serrated spanner 170168, and lock it by
turning one of the seven tabs into one of

o tpe serrations in the nut. Remove the cabin

supercharger from the vice block.

Note ...

The instructions given in Chapter 1 regarding
. wear of splines arve particularly applicable
%o the drive assembly, as “‘stepped” splines on
the coupling, which is atiached to the super-
" charger driving shaft, may prevent engagement

| :

22. Remove the|nuts and spring washers
from the studs on the face of the clutch
hotsthg and assemble the joint washer Part
‘No.*21940 over the studs. Apply a thin film

~ %6f: énfgihe oil to the coupling and the splines

+ insid¥/the inner cone of the clutch.  Place
the spting over the boss in the end of the
“ftinercone. Position the cabin supercharger
on to the studs, ensuring that the nut on
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the driving shaft locates correctly in the end
of the spring; rotate the clutch shaft by.
hand to assist engagement of the splines, the
friction of the sealing rings within the clutch
being sufficient to rotate the inner cone under
these no-load conditions. Tap the cabin
supercharger right home on the studs, and
assemble and tighten the twelve spring
washers and nuts.

23, Before fitting the cabin supercharger
and clutch to the engine, ensure that the oil
feed banjo pillar Part No. N2389 is fitted to
the clutch and locked with a tab-washer

g
TR

I
AN

(o4

L

NN

1 SPLINE SPANNER (T70262)
2 AIR FILTER ASSEMBLY
3 VICE BLOCK (T73347) |

Fig. 7. Air filter dismantled -
(A.L. 67, July, 54)
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> Part’ No: '2305-8; and also” that the clutch
control valve lever Part No. 19028 is correctly
fitted. :Remove the union nut and blanking
nipple from ‘the oil feed banjo on the top
accessory- box and conpect one end of the
cabin supercharger oil feed pipe assembly
Part No. 21461. Connect.the union nut at

one end of the air compressor oil feed pipe .

Part No. 20478A to the junction on the cabin
supercharger pipe, remove the oil inlet filter
screw from -the compressor crankcase and

connect the other end of the pipe.to the air -

compressor. Wire-lock the union nut and
the oil inlet filter screw. - -
24. Remove the four-§ in. B.s.F. plain nuts,
spring washers and the blanking cover, from
the rear mounting face on the port side of
the top accessory box. "Ensure that the
mating “faces of the cabin’ supercharger
clutch and the dccessory box -are clean and
undamaged, and apply a thin film of jointing
compound to one of the faces. "Assemble the
driving shaft Part No. 21837, or 71224 if
Mod. 546 is embodied, into the drive in the
_accessory box. Mount the cabin supercharger
and ‘clutch on the accessory.box, ehsuring
that the splines on the clutch shaft engage
correctly with those in the driving shaft
within the engine; if mnecessary,’ turn the
. impeller by hand to assist engagement.

Ensure that the cabin supercharger isproperly’

seated on the mounting .face, screw on and
evenly- tighten the four spring washers and
plain nuts. Using new sealing washers Part
No. 140642 or N1518, connect the free end
of the cabin supercharger oil feed pipe to the
banjo pillar on the clutch, screw on and
wire-lock the cap-nut Part No. N663. If the
.engine is installed in an aircraft; connect the
control to the lever on the clutch, and connect
up the inlet and outlet air pipes to the cabm
supercharger

Removmg accessories

25. The operations required for removmg
the starter and the engine-driven accessories
are largely a matter of reversing the sequence
given in the foresomg paragraphs. In each
case after remo

blanks must be ﬁtted to the mounting faces
of both the engine and accessories, and in
the case of the aef:essones all other apertures,
unions, of openings, must be blanked off.
The gasket between the air compressor and
the engine should remain with the air com-
pressor. Wlhieh remébving the electnc starter

-

: coo]mg pipe to the air filter.

al, the correct transport ™

PR
¢

v T

for the reasons given.in para. 3A, the lower
nuts should be slackened off first. In some
mstances it may be necessary to transfer the
engine ,parts such as banjo pillars, etc.;'
mentioned in this chapter,’from the accessory
which has been removed:to the accessory
which ds to be fitted in its place. A Attention .
_ is drawn. to the remarks with regard to anti-~
corrosion: precautmns in Chapter 1. . ;. <

Air filters, rear-beating cooling . ' e

26 Before either of the rear-bearing air-
cooling air filters can be removed, it will first
"be necessary to, remove the ad]acent com-,
bustion’ ‘chambers as’ described in Part. 3,
Sect.-3, Chap. 1. Reinove the nut? ind tab-
washer from the sEort dlffuser bolt between

No 14 'and 15 combustlon chambers or. -

bétween' No. 6 and’ 7 combust10n chambers,
according to which air figer is to be removed.
Remove the'two # i B.s.F. plain :nuts,
spring washers and ‘bolts, from the ﬂa.nged
joint between "the front and intermediate’
sections of the relevant rear—beanng air-
cooling pipe. Unscrew the union nut which
- secures the intermediate section of the air-
Carefully ease
the pipe .out. of position and remove the
joint washer .which is situated between the
two pipe flanges. Remove the two 2_B.A.
plain nuts and spring washers which secure
the flange at the forward end of the rear
section of the air-cooling pipe to the rear of
the air filter. Remove the four bolts which
secure the air filter to the centre casing and -
ease the filter -assembly forward until the
studs at the rear are clear of the pipe flange.
Retain the adjusting shim which'is between
the two ]omt washers at the rear of the filter.

L 27. Place the air filter assembly in vice
' block (T73347) and unscrew the end ‘with
spline spanner (T70262). (fig. 7). No
attempt must be made to clean the air filter
element.
present a new filter must be fitted.

- 28. Reassembly is a direct reversal of the
removal and dismantling instructions con-
tained in the preceding paragraphs. Tab- °

“wwasher (Part No. AGS.195-12) fitted on the
short diffuser bolt and joint washers (Pa.rt
No. N1386 and N1224) ﬁtted between,jthe
plpe flanges at the front, and betweeri the
pipe flange and the filter, must be renewed
if necessary. Ensure that the original shim,
or shims, is réfitted between the pipe ﬂa.nge
and the rear of the air filter.

.

.?

If excessive . foreign matter is - -
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