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THIS CHAPTER is applicable to both the Ghost 
48 Mk. 1 and 48 Mk. 2. Where information is 
applicable to one mark of engine only the text is 
suitably endorsed. 

When inspecting and reassembling this engine 
during overhaul or repair, the dimensions, clear- 
ances and repair tolerances given in this chapter 
should be adhered to strictly. The data regarding 
fits and clearances are specified under four head- 
ings, i.e. “‘ New Dimensions”, ‘* Permissible Worn 
Dimensions”, ‘* New Clearances”, and “ Permis- 
sible Worn Clearances”. All dimensions are given 
in inches and decimals of an inch except where 
specfied. 

Where a dimension is qualified as being for 
“‘engines in service’’, or where a different value 
is quoted in chapters 5 to 20, that dimension or 
value is applicable only at routine inspection dur- 
ing servicing Or maintenance, and is intended only 
to permit the engine to run until the next inspection 
period. It will be appreciated that, in order to 
avoid unnecessary rejections of engines in service, a 
little more latitude is permissible during mainten- 
ance between overhauls than would be good practice 
during complete overhaul. 

437 (type 4) lla 

Combustion chamber, ‘mod. 437, 712, 722, 
743, 901, 987, and 1113 (type 5 11b 

Hydraulic pump drive (Ghost 48 Mk. 
Sea Venom only) . ais “iia lle 

Alr-intake (Ghost 48 Mk. Dyes. 3 ia 12 
Top wheelcase (Ghost 48 Mk. 2) .. . 13 
Oil sump (Ghost 48 Mk. 2) . 14 
Impeller vane and front bearing (Ghost 48 

Mk. 2) pre-mod, 897 and 916 . « Ib 
Impeller vane and front bearing (Ghost 48 

Mk. 2) mod. 897 and 916 .. . 16 
  

The figures in the column “‘ New Dimensions”, 
are the drawing sizes to which parts are made. 
These dimensions are given in limit form and 
represent the minimum and maximum sizes to 
which parts may be accepted when new; for 

  example, for the diameter of a shaft. 
7 

0-7485 

The difference between the minimum and 
maximum dimensions quoted in para. 2 is known 
as the manufacturing tolerance. This tolerance is 
necessary as an aid to manufacture and _ its 
numerical value is an expression of the accuracy 
required by the design; it may also be considered 
as a numerical expression of the desired quality of 
workmanship. For the example referred to in 
para. 2 the tolerance is 0-001. 

The dimensions in the column ‘ Permissible 
Worn Dimensions” represent the limits of size to 
which parts may be worn and still be fitted for a 
further period of service. These dimensions have 
been so fixed that the components are fit for the 
full period of further service that is normally per- 
mitted. When however, during reconditioning, 
parts are found to be worn beyond the limits laid 
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down, they must be classified as unserviceable, 
unless they can be restored to a serviceable condi- 
tion by one of the approved repair schemes. 

In the column “New Clearances”, are given 
the minimum and maximum working clearances 
obtainable with new parts when assembled together; 
these are functions ot the minimum and maximum 
sizes of mating parts given in the “New 
Dimensions” column. For example, if a new 
shaft made to the minimum size 0-7475 is assembled 
with a new bush having a bore to the maximum 
size 0-7505, the resulting working clearance will be 
0-003; similarly, if a new shaft to the maximum 
size 0-7485 is assembled with a bush to the mini- 
mum size 0:7500, the resulting working clearance 
will be 0-0015. 

The “ Permissible Worn Clearances” are the 
limits of working clearance permissible between 
any two parts assembled together for a further 
period of service (para. 4). If a male member 
worn to the minimum size is assembled with a 
corresponding new female part machined to the 
minimum drawing limit, the resulting working 
clearance between the two parts will, in most 

Ref ; _— New 
No Component and Description ve 

Dimensions 

  

  

  

in. in, 

1 | Upper Driving Gear 

(Starter) in Bush | 
| Bush—bore 2+2500 

| 2-2505 22333 

Gear shank—outside 2-2470 2-244 

diameter 2.2475 a 

| Upper Driving Gear 
| (Starter) 

| End float — | — 

3 | Vertical Driving Shaft in 
Starter Dog, Serration 
Backlash 

Starter dog serrations— 0-7038 

dimension between —— 0-711 
parallel faces 0-7053 

Driving shaft serrations 0-6998 

dimension over paral- 0-6958 
0-7030 lel faces 

AIR-INTAKE 

Permissible 

Worn 

Dimensions | 

de Havilland 
Ghost Forty-eight 

instances, correspond with the maximum permis- 
sible worn clearance. Similarly, if a female part 
worn to the maximum permissible size is assembled 
with a corresponding male part machined to the 
maximum drawing limit, the resulting working 
clearance will be the same. Consider the following 
example : — 

New bush having bore to minimum 

  

  

  

drawing limit . 0-7500 
Shaft worn to permissible size .. 0-7450 

Resulting clearance 0-005 

Bush worn to permissible size .. 0-7535 
New shaft to maximum drawing limit.. 0°7485 

Resulting clearance 0-005 
  

A diagram is included for each main assembly 
to assist in locating points on the assembly at which 
wear is likely to occur. The numbers in the dia- 
gram relate to the reference numbers in column (1) 
of the schedule. 

Air- Intake (Ghos nost t 48 Mk. 1) (Fig. I and Fig. la — Alternative) 
  

| Permissible | 

  

  

  

New Worn | Remarks 
| Clearances 

Clearances | 

in. | in. | 

0-0025 0-006 

0-0035 

0-00 
pees 0-022 

0-017 

| 
| 

| 

0-0008 
| 0-008 

00-0055 
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| | | 7 

| Permissible | Permissible | 
Ref. ae New | New k 
No. Component and Description Dimensions. wg ee Clearances | oe | Remarks 

| In in | in. in 

4 | Ball Bearings in Lower | 
Gear Bearing Housing| | 

: ' | 2-0471 | 
Bearing housing—bore 2:0486 | 

2:0476 | 

—0-0002 
85 mm 52,033 mm. | 0.0013 

52,008 mm. | 0-0009 
| 

: \__ 
Ball bearing—outside | @Peeey 2-0458 | 2.009 mt: | +0,033 mm 
diameter | 20473 | | +0,021 mm. 

51,987 mm. | | 
| 52,000 mm. 51,962 mm. | 
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Fig, | Air-intake 
(Ghost 48 Mk. 1). 5 
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Fig. la (alternative). Air- 
intake (Ghost 48 Mk. 1). 
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| jaa | seth ty | roy, | Permissible | Permissible 
| Component and Description | ,,. Ne is _| Worn | _ New Worn Remarks oO. Dimensions | ,,. : Clearances 

Pimensians | | Clearances | 
—_}|_ — a — | acy | 

| In. | in. | in. | in. | 
| — le - 

5 | Lower Gear Ball Bearings | ower\ear’ Ball Bearings | Hoffman types No, 125 
| | | 0-005 0-007 or 125.V2 and L25N or 

End float between inner | | L25N.V2 
and outer r: - - | ue OUST Faces | 0-002 0-006 Ransome and  Marles 

0-004 | | eee LJ25 and KLNJ25 
—— —__ a | — —— = | — | —_—— — _— 

6 | Vertical Driving Shaft in | | | 
Lower Driving Gear, | | 
Serration Backlash 

| 

Driving gear serrations 9.4577 | 
—dimension between Tien 0:4641 | 

parallel faces 0:4589 | 0-0006 
| | 0-007 

Driving shaft serrations | 9.4545 | 09-0044 
—dimension over paral- - 0-4507 
lel faces 0-457] 

BACKLASH BACKLASH 
l2 

  

  

  

  

  
    

9 

  

BACKLASH 
13 

    

   
UI 

BACKLASH 

  
Fig. 2. Centre housing (Ghost 48 Mk. 1); 
although the assemblies differ in detail, 
this diagram can be used also for 
Ghost 48 Mk. 2. Inset shows front ball 

bearing mod. 1148, | 

Revised by Amendment No. 137 
April, 1958 

  
 



de Havilland CENTRE HOUSING 
Ghost Forty-eight 

Centre Housing (Fig. 2) 

Chapter 38 
Page 5 

    
oo | Permissible | 
New 

Permissible | 

  

  

  

  

  

  

  

  

  

  

    

Ref. | Lo. New : 
pe Component and Description piv onsions Worn | Clearances Worn | Remarks 

Dimensions Clearances 

Ho in, in, | in. | in, 

l Front Bearing in Bearing 

Housing | 
fhextnn hous ' 2-0471 | | 

Z sing— = | earing housing—bore 20476 | | 

51,995 mm. | | = 0-0002 | 

52,008 mm. +0-0009 
Not 

ie Ball bearing—outside 2-0467 0,005 mm. peraitied | 

diameter 2-0473 +0,021 mm. | | 

51,987 mm. | | 
52,000 mm. | | 

es \— sins - _ a 

la | Front bearing | 0-002 | 
End float between — = = | 0-007 Mod. 1148 only 
inner and outer races a | ; 0-005 _| | 

2 Rear Roller Bearing in | | 
Bearing Housing | | | 

28345 | 
| Bearing housing—bore 38350 2-836 | | 

alg 
| 71,995 mm. | ahs me +0-0013 | —————_ 72,033 mm. 40-0008 

| 72,008 mm. | | | . 
| Pre-mod 313, applicable 

Roller bearing—outside 2°8342 >. — 0,005 mm. to Ghost 48 Mk. 1. only 
a8 || +0,033 diameter 2.8347 -iiiae.| oe mim. 

71,987 mm. 71,962 mm. || 
72,000 mm. 

Piedra omit _ 2-8335 
earing housing—bore 78340 

71,971 mm. — 00012 
= —0-0002 

71,984 : ue | Not | Mod. 313 (Ghost 48 Mk. 
Ruller: bending: —ourdiie 2-8342 | 7 | —0,029 — permitted | 1), and Ghost 48 Mk. 2 

e diameter 2-8347 | —0,003 mm. 

| 

71,987 mm. i | 
72,000 mm. | 7 —_ - 

3 Rear Roller Bearing | | | 
0-001 

. 3 0-0025 (Hoffman type R.135 or 
| Diametral clearance be- | 0-0018 R.135V3M* 

tween rollers and outer = ~ | | | 

Tace | 9-0008 | 0-002 Ransome and Marles type 
| 0:0012 LRJ35 

|*At engine recondition- 

‘ing, if the existing roller 
‘bearing is to be replaced 
‘by the original Hoffman 

type R.135, it must be 
supplied with a yellow 

anti-friction metal cage. 

(Mod. 1141).   
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| - Parmnstnte | | Permissible | Foyas ermissible . ermissible | 
i Component and Description Di ide me Worn ave | Worn Remarks . imensions | ,,. | Clearances | 

Dimensions | Clearances 
—|— | ___} -_ = 

in. in. in. in, ¢ 

4 | Top Vertical Gear Angular | 

Contact Bearing in | 
Bearing Housing | 

5 4 3-1495 
Bearing housing—bore ~— | 

3-1500 | | 

| 79.997 mm. | | i | 
| sah —_ +0-0009 | 80,010 mm. Not | Hoffman type ball bear- 

. . permitted | ing F.615 S 
Ball bearing —outside 3:1491 | _ — 0,003 mm. 
diameter 3-1496 +0,023 mm. 

| 79,987 mm. | _ | 

| 80,000 mm, | 

Beari housi b 3-1495 
ear sing—bore = | ating housing—bore A508 | 

| | 79,997 mm, | —0-0001 
ei eee = + 0-0007 | 

80,010 ram. | Not Ransome and Marles type 
/ | permitted | ball bearing L.P.40 

Ball bearing—outside | 31493 | _ 0,003 ravn.| 
diameter 3-1496 | +0,018 mm.| | 

| | 

| | 79,992 mm. _ | 

| 80,000 mm, | | 

5 | Bottom Vertical Gear Ball | 
Bearing in Bearing | | | 
Housing | | | 

Beating hewsing | —— | caring ousing—bdore — 

2-4998 | | | =0-0002 Not 

Ball bearing—outside | 2-4990 | +0-0008 | permitted 
| diameter | 2-4995 _ 

—_—— _ a ce es Se = | = —} 

‘ | | 6 | Bottom Vertical Gear Ball | (| 0-0045 sau (eee i ia | ; | | . offman type LS. or ben | | || 0-0070 LS.11.V2 
| End float ae | — " 

| | 0-005 0-010 Ransome and Marles type @ 
| 0-007 LJ.14 

— ——— _—_—— __|- Se | ee Seen eee _ 
7 | Top and Bottom Vertical | 

Gear Roller Bearings 
in Housing Sleeve 

. | 2-4993 
Housing sleeve—bore 2-499 2-5008 

4998 =0-0002 | | 9.9913 | Pre-mod. 313, applicable 
: , to Ghost 48 Mk. 1 only 

Roller bearing outside | 2-4990 2-498 | PAGS e@ 
| diameter | 2-4995 | | 

Housine «| , | 2-4983 | 
ousing sleeve—bore = 

2-4988 | | 
/ —9-0012 Not Mod. 313 (Ghost 48 Mk. 

; ; | | permitted | 1), and Ghost 48 Mk. 2 
Rolier bearing —outside 2:4990 _ | O"n002 E I & ws 
diameter 2-4995 | | } 
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; Permissible ; Permissible 
Ref. | 4 _— New ‘ New We # 
ee Component and Description ,. Worn si cera Worn Remarks 
Noa. Dimensions Dimensions Clearances Clearances 

in. in. in. in. 

8 Top Vertical Gear Jour- 

nal in Roller Race 
. 1-5615 

Journal—diameter 1 5620 1-560 — _ 

9 Bottom Vertical Gear 
Roller Bearing 

0-0013 
0-0025 Hoffman type RLS.1J1 or 

Diametral clearance be- 0:0018 RLS.1I1V3M* 
tween rollers and outer “= os 

race 00008 0-002 Ransome and Marles type 

0-0012 LRJ.1¢ 

*At engine re-condition- 

ing if the existing roller 

bearing is to be replaced 
by the original Hoffman 

type RLS.11, it must be 

supplied with a _ yellow 
anti-friction metal cage, 

- (Mod. 1141). 

Adjustable by means of 
10 | Horizontal and Upper the following adiusting 

| Vertical Bevel Gears washers : — 

| One washer situated he- 
| ; a neath top (and bottom) 
| Backlash between eo | 0-009 5 vertical bevel gear bear- 
| zontal driving Bear - - _ 0-019 0-024 ing housing flanges 0-096 
| upper vertical bevel gear | and 0-063 nominal thick- 

| hess respectively in 0-003 
- a _ = — thick shims. 

One washer situated ne- 
. neath flange of front 

1] Horizontal and Lower : : 

Vertical Bevel Gears bexins housing 0-063 
. nominal thickness in 

0-003 thick shims. Alter- 

Backlash between hori- 0:009 native adjusting washer: 
zontal driving gear and — - —— (0-023 may be half-solid, half 
lower vertical bevel gear 0-018 laminum shims in 0-00. 

increments. 

12. Upper Vertical Driving 
Shaft in Bevel Gear, 
Serration Backlash 

Bevel gear serrations— 0-7038 

dimension between Waa 0-711 

parallel faces 0-705: 0-0008 ons 

Driving shaft serrations 0-6998 0-0055 

-dimension over paral- 06958 
lel faces 0-7030 

13 Lower Vertical Driving 

Shaft in Bevel Gear, 

Serration Backlash 

Bevel gear serrations— 0-4577 

dimension between (4589 0-4641 
paralel faces - 0-0006 

0-007 
Driving shaft serrations 0-4545 0-0044 

—dimension over paral- — 4507 
lel faces 0-457] 
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Wheelcase Top (Ghost 48 Mk. 1) (Fig. 3) 

Page 8 

Ref Nisy Permissible 
. ~ ‘ a iVew r 

N Component and Description . oe Worn 
INO. Dimensions ‘ . 

Dimensions 

  

  

New 

Clearances 

  

  

  

  

  

  

  

  

  

  

  

  

Clearances 

Permissible 
Worn Remarks 

  

  

  

  

  

In, in. in. In. 

1 | Compressor Drive Gear 
Flange in Bush 

Bush—b poe 1-941 ush—bore Q- 

0-9380 0-0015 ; 
5 as 9-Q035 

Gear flange shank—out- 0-9355 - 0025 
i ; 0-9325 

side diameter 0-9360 
& 

2 Compressor Drive Gear 0-004 Measured with the wheel- 

End float — = 015 0-020 case bolted to the aiur- 

nots intake, 

3 Compressor Drive Quill- 

shaft in Spur Gear 

and Sleeve, Spline 
Backlash 

Gear and sleeve width vi 0-1305 
ot splineways 0-1265 0-0015 

= 0-007 

Quillshaft—width of 0-1220 Gnaes 
; - O-118 

splines 0-1235 

4 Compressor Driving Shaft 

in Bevel Gear and 
Sleeve, Spline Back- 

lash 

Gear gus slees e—width ae 0-1305 
ot splineways 0-1265 0-0015 - 

: 0-007 
0-1220 0-0045 

Shaft—width of splines = 0-118 
0-1235 

5 Compressor Housing and 

Adapter Bevel Gears 

in Bushes 

0-6875 - 
Bush—bore 0-6905 

0-6880 0-0015 8 & 

0-0025 ous rx “QO25 
Bevel gear shank—out- | 06855 0-683 
side diameter 0-6860 : 

6 | Compressor Housing Bevel The end float is measured 

Gear 0-0027 as the clearance between 
End float — - = 0-036 the washer and the hous- 

00256 ing as indicated on 
Fig. 3. 6 

6a | Compressor Adapter Bevel The end float is measured 
Gear 0-0026 as the clearance between 

End float = a 0.0306 0-040 the washer and _ the 
adapter, as indicated on 

Fig; 3: 
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BACKLASH 
25 

AIR INTAKE BOSSES X 
ae) PRE-MOD. GT. 893 

7 
    8 

BACKLASH 

  

          
      

   

    \COMPRES |SOR DRIVE ENGINE SPEED INDICATOR SPARE DRIVE GEAR IDLER GEAR 

GEAR | | DRIVE GEAR 4 Teste qT? 

3 I 9 12 13 14 I5 27) 23 18 22 24 
BACKLASH BACKLASH BACKLASH 

SECTION BB BACKLASH BACKLASH | UBACKLASHS | se 
332.29 «3300-340 3 32 29° 28 26 (ALY 

| AL f 

  

  

GEAR 

SECTION A-A 

36 37 
SPARE DRIVE GEAR \ IDLER, GEAR \ STARTER GEAR IDLER GEAR 

  

5 \ \ | 
COMPRESSOR DRIVE GEAR ENGINE SPEED INDICATOR DRIVE GEAR IDLER GEAR GENERATOR DRIVE GEAR 

GENERATOR DRIVE GEAR 

39 

Fig. 3. Wheelcase top (Ghost 48 Mk. 1). 
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a Permissible Permissible 
Her. Component and Description ‘ Ne ms ; Worn shi Worn Remarks 
No. Dimensions ; : Clearances 

Dimensions Clearances 

in. in. In. in, 

7 | Compressor Shaft in 
Adapter Bevel Gear 

sear—wi ine- | 0-1250 Gear—width of spline- | 0-1305 - _ 
ways | 0-1265 | 

| 

8 | Bevel Gears | | Adjustable by means of 

0-005 the following shims :— 

Backlash —_ ~~ 0-011 0-015 One situated beneath the 

compressor adapter flange 

and another beneath the 

/compressor housing bush 
flange, both 0-060 nomin- 
al thickness, half solid 
and half shims or all 

laminated in 0-002 or 

0-003 increments. 

9 Engine Speed Indicator 
Drive Gear in Bush 

  

  

  

  

  

  

  

  

  

  

  

Bush-b sie 0-941 | ush-bore 0.9380 ; | o-o01s 

ae 0-005 

Gear shank—outside 0-9355 0025 : 0:9325 
diameter 0:9360 

_ oe ds. Ss af b a 

10 | Engine Speed Indicator | 
Drive Gear, End Float | | 

ae fk saa: 2-025 Seay Las shank — 2-033 

6 2027 0-004 
0-008 0-012 

Bush—length over thrust 2-019 2-013 me | 
faces | 2-021 ee | | | 

ee | _| _ a 
| | | | 

11. Engine Speed Indicator | 
Shaft in Gear Retain- | 
ing Bolt | | i 

| | | | 

| Bolt serrations—dimen- | 9.3998 | | . 
sion between parallel | 0-2263 | — = | 
faces 0-2217 | | ! 

| | | a 7 a | | | _ 

| | | | 

12. | Spare Drive Gear Flange | | 

in Bush | 

Bush—b | Quer 0-941 | ush—bore : 
0-9380 | 0-0015 | 

0-0025 0005 | 
Gear flange shank—out- 0-9355 vga : | : : 0-9325 
side diameter 0-9360 
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Permissible | Permissible 
Res. Component and Description a Nan se Worn New Worn Remarks 
No. Dimensions ; ; Clearances 

Dimensions Clearances 

in. in. in, in, 

13_ Spare Drive Gear Measured with the wheel- 
End float _ _ 0-004 0-020 case bolted to the air- 

| 0-015 intake, 

14 Spare Drive Idler Gear 
and Generator Drive 
Idler Gear Ball Bear- 

ings in Gears 

  

  

    

  

  

  

  

  

  

  

  

  

, 1-6528 
Gear—bore = 

| 1-6533 
| 

| 41,981 mm. —0-0007 

41,994 mm. _ +0-0003 Kot 

: 4 | e itt Ball bearing —outside | 1-6530 _ _weae| = 

eeinetet 16535 +0,007 mm. 
41,987 mm. 

42,000 mm. 
_— =| - a 

15. Spare Drive Idler Gear 
and Generator Drive 

Idler Gear Ball Bear- ( 0-0031 
ings = 0-008 Hoffman type L20.N_ or 

0-0054 L20,.N.V2 _ 
End float between inner 

and outer races ~ - 
| 0-002 0-006 Ransome and Marles type 

0-004 KLNJ.20 

16 Starter Drive Ball Bearing 
in Planet Gears Car- | 

rier 

Planet gears carrier— 1-9993 >-0008 

bore 1-9998 ~ —0-0002 
| | +0-0013 

Ball bearing—outside 19990 | 1-998 + 0-0008 
diameter 1:9995 

17. | Starter Drive Ball Bearing | 

0-004 0-010 Hoffman type SIOV with 

| 0-007 solid cage 
End float between inner | 
and outer races ~ — 

| | 0-004 0-009 Ransome and Marles type 
0-006 KLNJ.1 

18 | Planet Gears Carrier in | 
Bottom Cover Bearing 

Beari b 2-3750 sanee 
earing—bore | 

2:°3755 0-0025 o-ons 

| us J 

a sata: 2-3720 0-0035 
Planet gears carrier | 2.370 | 

spigot diameter | 2-3725 
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Ref. _ New Permissible New Permissible 
NTE, Component and Description Dimensions Worn _| Clearances Worn Remarks 

Dimensions Clearances 

in. in. in. in. 

19 Planet Gears Carrier and 
Cover 

oe 0-030 P d. 845 
0-021 , remoge oe 

End float + ~- 

jj gene 0-030 Mod. 845 and | 0-023 a Od. 645 an 1036 

20 Planet Gears Carrier Cover 

in Top Cover 

T b Baio 1-628 op cover—bore 62 

One 0-007 

Planet gears carrier cover 16205 1-618 Oe 
—spigot diameter 1-6210 

21 Needle Rollers in Planet 
Gears 

Di lel il 0:0035 ariett ais _ “ 003 iametral clearance 50009 

22 Planet Gears 

Endl 4 0-002 ene 

ne Moat 0-008 ° 

23 Sun Gear and Planet Gears 

Backlash = 0-010 
emis 0-007 

24 ~=Planet Gears and Annulus 
Gear 
klash 0-004 0.012 

Backla: _- -- ae 
venres 0-009 

25 = Starter Shaft in Sun Gear 

Sun gear serrations— (4577 
dimension between 0-4641 — — 

parallel faces 0-4589 

26 Starter Dog in Starter This clearance is meas- 

Drive Dog ured with starter drive 

dog bottoming on planet 
Axial clearance between __ __ 0-015 _ gears carrier nut and is 
dog teeth 0-025 adjusted by means of an 

adjusting shim situated 

between wheelcase top 

and starter gears casing. 

The nominal thickness of 
shim supplied is 0-114 in 
0-003 laminations. 

27 = Starter Drive Dog on 

Pianet Gears Carrier 

End float of starter drive 0-002 
-- — — 0-014 

dog when free 0-008 

Revised by Amendment No. I14 
September, 1954



de Havilland 

  

  

  

  

WHEELCASE TOP 

  

  

  

Chapter 38 

    

  

  

  

  

  

Ghost Forty-eight Page 13 

. _— Permissible a Permissible 

ae Component and Description ; New Worn sida Worn Remarks 
No. Dimensions . - Clearances’ 

Dimensions Clearances 

in. In. in. in, | 
et se erp | ree _ == 

28 = Starter Drive Dog = on | 

Planet Gears Carrier 

0-0017 ae , es 

Backlash (angular move- | 0-0068 ol | Part No. 92621 
ment) _— _ 

| 0-0015 
| 0-011 Part No. 91689 
\ 0-0060 

29 Generator Driving Gears 
in Bushes 

1-1250 | 
Bush—bore ame 1-128 | 

bE )-002 | 
0-003 0-005 | 

Gear shank—outside 1-1225 i130 0-003 

diameter 1-1230 - | 
| 

30 | Generator Driving Gears Measured with the wheel- 
End float _ __ 0-004 0-020 case bolted to the air- 

0-015 ~ intake. 

3] Generator Driving Quill- | 

shafts in Gears and | 

Sleeves, Spline Back- 
lash 

ar: ani aay 0-1870 
Gear and sleeve width 0-1945 
of splineways 0-1885 0-0015 |! | 

. 0-009 

Quillshaft—width of 0-1835 oT en | 
splines 0-1855 

< | 
32 Generator Shafts in Sleeves | | 

| 
1 } 

| Sleeve—width of spline 01870 | 9) yo45 —~ {| _ | 
ways | 0-1885 | | 

| | 

= [— | — _ | | 

33 | Generators Idler Gear in | | 

| Bush | 

1-1250 
Bush—bore 1-128 | 

1-1255 0-002 | 
6-003 0-005 

Gear shank—outside 1-1225 : 
: 120 | 

diameter 1-1230 

Revised by Amendment No. 137
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Page 14 Ghost Forty-eight 

Pa Permissible : Permissible 
Jey Component and Description Nei Worn New ; Worn Remarks 

No. Dimensions : ‘ Clearances 
Dimensions Clearances 

in. In, in. in. 

34 Generators Idler Gear, 

End Float 

Gear shank —length Ew 1-658 ear shank—len —— . 
: 1-652 0-004 

— 0-012 

Bush—length over thrust 1-644 1-638 D908 

faces 1-646 

35. Compressor Drive Gear, 

Engine Speed Indica- 
tor Drive Gear and 

Spare Drive Gear 

Backlash between either -_ _ 0-0030 0-012 
pair 0-0085 ~ 

36 Spare Drive Gear and Idler 

Gear 

0-0040 
Backlash — = 0-014 

0-0105 

37 Spare Drive Idler Gear, 

Starter Gear and 

Generator Idler Gear 

Backlash between either _ i 0-0030 0-012 
pair 0-0085 . 

38 | Generator Idler Gears 

0-0040 
Backlash _ — 0-014 

0-0105 

39 | Generator Idler Pinion and 
Generator Driving 
Gears 

Backiash between either _ _ 0-00425 0-015 
pair 0-01175 

  

Revised by Amendment No. 137 
April, 1958



de Havilland WHEELCASE TOP 

  

  

  

Chapter 38 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      
  

Ghost Forty-eight Page 15 

Wheelcase Top (Ghost 48 Mk. 1) (Fig. 3a — Alternative) 

; Permissible . Permissible 
a Component and Description Wer ee ; Worn ey as Worn Remarks 

fh vee MSIOMS | 1) mensions Clearances | 
= a — | - | 

in, in. in. in, | 

1 | Compressor Drive Gear | | 
Flange in Bush | 

0-9375 
Bush bore 0-941 | 

0-9380 | 0-0015 | 
| Tours 0-005 | 

je Gear flange shank—out- 0:9355 | 0-9325 means 
side diameter 0-9360 | - 

2 Compressor Drive Gear | | Measured with the wheel- 
0-004 case bolted to the air- 

| End float = ee 0-020 : ‘ intake, | 0-015 

gee Hse cess | _ 

3 | Compressor Drive Quill 
Shaft in Spur Gear 
and Sleeve, Spline | 

Backlash 

See: G wi | 0-1250 Gear and sleeve width | ~ | 90-1305 
of splineways |} 0-1265 | 0-0015 

| | ar 0-007 | 
Quillshaft—width of 012200 ag ae 
splines 0-1235 

4 | Compressor Driving Shaft | | | 
in Bevel Gear and | | 
Sleeve, Spline Back- | 
lash 

Ses G Sapa sit | 0-1250 | toear and sleeve width |  0-1305 
of splineways 0-1265 0-0015 

0-007 

Shait—widith of splines: | 2222 0-118 ee | Shaft—width of splines . _ onanewre oe Spies 0-135 | 
- a | | - 

| | ~ ~ | 

5 | Compressor Housing and | 

| Adapter Bevel Gears | | 
in Bushes | 

| | | 

Bush—bore (06875 | 09-6905 | 
| | 00-6880 0-0015 | | 

| ooo2s | OO 
Bevel gear shank—out- 0-6855 eee : | 
side diameter 0-6860 | | 

— | _ | ee eee 

} | | | 
6 | Compressor Housing Bevel | The end float is measured 

Gear | as the clearance between 
0-0027 the washer and the hous- 

End float ~ ~~ 0-0256 O036 ing as indicated on 
Fig. 3a. 

  

Revised by Amendment No. 114 
September, 1954 

 



Chapter 38 

Page 16 

COMPRESSOR/ 
ORIVE GEAR 

BACKLASH 

SPARE DRIVE GEAR 

     
            

   

  

WHEELCASE TOP de Havilland 
Ghost Forty-eight 

AIR, INTAKE 
PRE-MOD 

CKLASH 

ENGINE SPEED INDICATOR 
DRIVE GEAR 

SPARE DRIVE GEAR STARTER GEAR 

  

I5 

SECTION Axa, IDLER GEAR 

BACKLASH 

16 
BACKLASH 

20 2l 18 19 16 

  

  

IDLER GEAR 

GENERATOR DRIVE GEAR 

SECTION BB 

IDLER GEAR 

\7 

23 

IDLER GEAR 

24 

STARTER GEAR IDLER GEAR 

  

  

COMPRESSOR DRIVE GEAR 

Fig. 3a 

  

ENGINE SPEED INDICATOR DRIVE GEAR \ 

(alternative). 

GENERATOR DRIVE GEAR 

26 

IDLER GEAR 

GENERATOR DRIVE GEAR 

Wheelcase top (Ghost 48 Mk, 1). 

Revised by Amendment No. 137 
April, 1958 

 



de Havilland WHEELCASE TOP Chapter 38 

  

    

    

  

  

  

  

  

    

Ghost Forty-eight 
Page 17 

- | | Permissibl (porate | a - 
| : ermissible , | Permissible | 

Ref. | Component and Description New Worn New | Worn Remarks 
No. Dimensions Clearances 

| Dimensions Clearances 

re ee 
in. | in. | in. | in. | 

-|- a : | 

6a | Compressor Adapter Bevel | | The end float is measured 

Gear | -onoae as the clearance between 

. | - , | oo. the washer and the 

End foat | 0-0306 eo? jadapter as indicated on 

Fig. 3a. 

| | | 

7 Compressor Shaft in Adap- 
ter Bevel Gear | | 

Fear i ; ine- 0-1250 | | Gear width of spline- | | 0-1305 | 

ways | 00-1265 | | 

- jd | a Se 

| 
8 | Bevel Gears Adjustable by means of 

| 0-005 the following shims: — 
Backlash -—- = 0-015 . 

| 0-011 One situated beneath the 

| compressor adapter flange 

| and another beneath the 

| | compressor housing bush 

| flange, both 0-060 nom- 

| ‘inal thickness, half-solid 

| and half shims or all 

| laminated in 0-002 or 

| | | 0-003 increments. 

9 | Engine Speed Indicator 

Drive Gear in Bush | 

0-9375 
Bush-bore | 0-941 | 

0:9380 0-0015 | | 

0-005 

Gear shank—outside 0-9355 Dees 
; 0-9325 | 

diameter 0-9360 

i” | | 
— | | | —_ Op 

10 Engine Speed Indicator | | | 

Drive Gear, End Float | | | 
2-0 | 

Gear flange shank-length fe 2-033 

e 0-004 | 
| @008 0-012 

Bush-length over thrust 2019 | ota ue 
faces 2-021 | ~ 

= 2 at — - ee 

11 Engine Speed Indicator | 

Shaft in Gear Retain- 
ing Bolt | 

Bolt serrations—dimen- 0-2208 | | 
: at aeAle 0-2263 — — 
hala between parallel 0.2217 > 

faces | | 

  

Revised by Amendment No. 137 
April, 1958



Chapter 38 

  

Page 18 

R 2 

| Component and Pruedialon'| 

12 

14 

  

Spare Drive Gear Flange 
in Bush 

| 
Bush-bore | 

Gear flange shank— 
outside diameter 

Spare Drive Gear 

End float 

Gear 

Drive 

Bear- 

Spare Drive Idler 

and Generator 

Idler Gear Ball 

ings in Gears 

Gear -bore   
Ball bearing—outside 
diameter 

  

|   
| 

16 | 

  

17 

Spare Drive Idler Gear 
and Generator Drive 

Idler Gear Ball Bear- 
ings 

End float between inner 

and outer races 

Generator Driving Gears 

in Bushes 

Bush—bore 

Gear shank—outside 

diameter   
Generator Driving Gears 

End float | 

  

de Havilland 

  

  

  

  

  

    

  
  

air- 

  

  

  

  
  

the air- 

WHEELCASE TOP 

Ghost Forty eight 

| Permissible | Permissible 
New Worn New | Worn | Remarks _ Dimensions | Clearances 

Dimensions Clearances 
sa er | | 

In, in. in. | in. 

0-9375 

0-9380 oa 0-0015 
3 0-005 0-9355 5 0-0025 

0-9360 Wea) 

Measured with the wheel 
—_ _ 0-004 0-020 case bolted to the 

0-015 intake. 

| 

1-6528 

16532 

41,981 mm. —0-: —9-0007 

41,993 mm. | +0-0002 Not 

1-6530 —0,019 mm,| Permitted 
1-6535 on num. 

41,987 mm. | 

42,000 mm. 7 | 

ere ie —_ L 

0-0031 Hoffman type L20N_ or 
0- | 00054 008 L20N.V2 

| 0-002. | 0-006 Ransome and Marles type 
0-004 | KLNIJ20 

1-1250 

1-1255 1-128 0-002 
0-003 0-005 

1-1225 1-120 | 

1-1230 

Measured with the wheel- 

as es 0-004 0-020 case bolted to 

0-015 intake.       
Revised by Amendment No. 137 

April, 1958



  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

de Havilland WHEELCASE TOP Chapter 38 
Ghost Forty-eight Page 19 

| Permissible | | Permissible 
Ref: || = a New | New 

Component and Description _,,. . | Worn Worn | Remarks No. | Dimensions | 1 ensions | Clearances | Clearances 

| | In. in, in. In. | 

if | 
18 | Sesnere Driving Quill- | | 

shafts in Gears and 

Sleeves, Spline Back- | 

| lash | 

| 
Gear and sleeve—width | 0:1870 marge 
of splineways - 0-1885 0-0015 | 

| 0-009 

fe Quillshaft—width of | 0°1835 er DOE | | 
splines 0-1855 | | 

| | | 
| 

19 | Generator Shafts in Sleeves 
| | | 

| Sleeve—width of spline- | 0-1870 01945 _ _ | 
ways 0-1885 | | | 

| | 

20 | Generators Idler Gear in | | 

Bush | 

Bush—b a 1-128 ush—bore : 
| | 1°1255 0-002 | 

| 0-003 oe Gear shank—outside 1-1225 1-120 | 
diameter | 11230 | | 

—_ | _ rs 

21 Generators Idler Gear, | | 

End Float | | 
1-650 

Gear shank—length | —— | 1-658 

; (1652 | 0-002 | 
| 0-006 | 0-010 

Bush—length over thrust 1-646 1-640 | | 
faces | 1-648 

| | | | 
| | | | ’ | 

/ / : | | - | 
| 

22 | Compressor Drive Gear, | 

Engine Speed Indica- | 
tor Drive Gear and | | 

Spare Drive Gear | 

Backlash between either _ | _ 0-0030 tii 

pair 0-0085 

» | — ——— - a ——5 

23 | Spare Drive Gear and | 
Idler Gear | 

0-0040 
Backlash | — a aoi0s 0-014 

|   

Revised by Amendment No. 137 
April, 1958



Chapter 38 WHEELCASE BOTTOM de Havilland 
Page 20 Ghost Forty-eight 

- Permissible Permissible 
Ref. | = os New yy . New . 

5 Component and Description ,,. 2 Worn - Worn Remarks 
No. Dimensions , : Clearances 

Dimensions Clearances 

in, | in, in. In. 
  

24 | Spare Drive Idler Gear, 

Starter Gear and 

Generator Idler Gear 

  

  

  

Backlash between either _ 0-0030 0-012 

pair 0-0085 . 

25 Generator Idler Gears 
| 0-0040 

Backlash -- 0-014 
0-0105 

26 Generator Idler Pinion and 

Generator Driving 

Gears. 

ack: , ithe 0-00425 Backlash between either 0-015 
pair 0-01175 

  

Wheelcase Bottom (Ghost 48 Mk. 1) (Fig. 4 — pre-mod. 383 

and Fig. 4a — mod. 383) 

  

  

  

  

  

Ref New Permissible | New | Permissible | 
,. | Component and Description < ‘ Worn oe" Worn Remarks No. Dimensions ‘ a Clearances 

| Dimensions Clearances 

in, in, im. in. 

1 Oil Pump Drive Gear in 

Bush 

0-7500 
Bush—bore = 0-7535 

0-7505 0:0015 
= 0-005 

Gear shank—outside 0-7475 0-745 9-0030 
diameter 0-7485 : 

Revised by Amendment No. 137 
April, 1958



de Havilland 
Ghost Forty-eight 

Ref. | 5 oe 
No. Component and Description 

og 1A Oi Pump Drive Gear 

Bush in Wheelcase 

Standard size 

Wheelcase—bore 

Bush—outside diameter 

Ist Oversize 

Wheelcase—bore 

Bush—ouisidz diameter 

2nd oversize 

Wheelcase—bore 

Bush—outsid2 diameter 

    
     

Fig. 4. 

  

WHEELCASE BOTTOM 

Pernussible 

  

  

  

  

  

New . New 

Dimensions Dj Warn _ Clearances 
LUNE RSLONS 

In. in. in, 

()-9500 

0-9505 — —0-0023 
0-9518 —0-0013 
0-9523 7 

0-9600 

0-9605 7 —0-0023 
0-9618 —0-0013 

09623 7 

0-9700 

09705 _ — 00-0023 

6.8748 —0-0013 

0-9723 

SECTION AA 

Permissible 

Worn 

Clearances 
  

in. 

    

Wheelcase bottom (Ghost 48 Mk. 1). 

Chapter 38 
Page 21 

Remarks 

T.R.393 in Chapter 29 

HYDRAULIC PUMP 
DRIVE ¢ R 

  

Revised by Amendment No. 125 

July, 1956



Chapter 38 

Page 22 

WHEELCASE BOTTOM de Havilland 
Ghost Forty-eight 

; Permissible Permissible 
Ref.) 7 ge New New : 

Component and Description . . Worn ‘ Worn Remarks 
No. Dimensions F ; Clearances 

Dimensions Clearances 

  
  

in. in. In. in, 
  

rN
 

1 

Oil Pump Drive Gear 

  

  

  

  

0-006 
End float aS = oe 0-024 

0-018 

3. Oil Pump Drive Shaft in 
Gear, Serration Back- 
lash 

Gear serrations—dimen- 0-2944 
sion between parallel ——— 0-2999 
faces 0-2953 - a 0-0005 

0033 0-006 

Shaft serrations—dimen- 02920 ue 
= : ; 0-2884 
sion over parallel faces 02939 

  

    

    

  

    
   

  

    

  SV" | 

= | FUEL PUMP DRIVE GEAR 

\7 

       

    

    

  

    

ay - pf — ae 1A 

SS = fh 

= © 

5 i, " 

— RR | \ eo OF HYDRAULIC PUMP 

os OS te Ls ( i - ee DRIVE GEAR 

. OX i 

OlL. PUMP DRIVE "a SS 
& 

SEAR IDLER GEAR” qi : 
-— a — = — 

BACKLASH DIAGRAM 1 A ; Le 
6 9 8 REF 6 — }—~—_———+~~" FUEL PUMP DRIVE GEAR 

\ DAIVING GEAR 6A 6 [7 Pee 

BACKLASH cr tT ET BACKLASH I2A 16 15 

IA 3 5A\; } 59 8 & ¥ 7 gtp 

Vo ff 1 __ffh}} a —_ 

  

   

  

: | BACKLASH 
H- 14 . 

= 

6A SECTION 88 7 

5 

Fig. 4a. Wheelcase bottom (Ghost 48 Mk. 1). 

Revised by Amendment No. 125 
July, 1956 

 



de Havilland 
Ghost Forty-eight 

Ref. 
No. 

4 

@ 

5 

5a 

» 

  

Component and Description 

Oil and Fuel Pump Idler 

Gear Bush on Spindle 

Bush —bore 

Spind!e—outside 
diameter 

Ball and Roller Bearings 

in Oil and Fuel Pump 

Idler Gear 

Idler gear—bore 

Bearings—outside 

diameter 

Oil and Fuel Pump Idler 

Gear Assembly, End 

Float 

Idler gear spind!e— 
length from thrust face 

of flange to washer abut- 

ment shoulder 

Gear assembly—length 
over thrust faces 

Oil and Fuel Pump Idler 
Gear Ball Bearing 

End float between inner 
and outer races 

Oil and Fuel Pump Idler 
Gear Roller Bearing 

Diametral clearance be- | 

tween rollers and outer 

race 

Fuel Pump Drive Gears in 
Bushes 

Bush—bore 

Gear shank—outside 

diameter 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

WHEELCASE BOTTOM Chapter 38 
Page 23 

; Permissible ; Permissible 
New ass New are : 

3 ‘ Worn “ ; Worn Remarks 
Dimensions . .... Clearances . 

Dimensions Clearances 

im. in. in, in, 

0-9500 
= 0:9525 

0-9505 0-0025 geste ‘ 4 Si: Bes bd 
J- OOS re- a 2 ; x 5 rr 0-0035 re-mo 83 ee Fig 

: 0-945 
0-9475 

1-5741 

1-5746 _ 

39,982 mm. — 0.0007 

39,995 mm. +0-0003 Not 

_ Mod, 383. See Fig. 4a 
1-5743 0:078.mm.| ESPNS 
1-5748 + 0,008 mm. 

39,987 mm. 

40,000 mm. 7 

1-150 

1-151 nis oe 0-006 
- 0-014 Pre-mod. 383. See Fig. 4 

1-142 0-009 
1-136 

1-144 

on 0-009 0-0060 Mod. 383. See Fig. 4a 

0-0005 »po> . 
0-0010 — See Fig. 4a. 

1-0000 
1-0035 

0005 0-0015 _ 
— 0-005 

0-9980 0-0025 
0-995 

0:9985 

Revised by Amendment Ne. 125 

July, 1956



Chapter 38 
Page 24 

Ref. |, a 
No. Component and Description 

6A) Fuel Pump Drive Gear 
Bushes in) Wheelcase 

Standard size 

Wheelcase—bore 

Bush—outside diameter 

Ist oversize 

Wheelcase—bore 

Bush—outside diameter 

2nd oversize 

Wheelcase—bore 

Bush—outside diameter 

7 Fuel Pump Drive Gears 

End float 

8 Fuel Pump Drive Quill- 

shaft in Gear and 

Sleeve, Spline Back- 

lash 

Gear and sleeve—widih 
of splineways 

Quillshaft—width of 

splines 

9 Fuel Pump Shaft in Sleeve 

Sleeve—width of spline- 
ways 

10 Fuel and Hydraulic Pump 

Idler Gear Bush on 

Spindle 

Bush—bore 

Spindle—outside 
diameter 

WHEELCASE BOTTOM 

New 

Dimensions 

in. 

  
t2

 a S 

  

N
o
h
 

ta
n 

ta
y 

¢ 

aA
 

Nm
io

¢ 
oe)

 

  

ta
 a”
 

ta
 

oo
 

1-2600 

1-2605 

122633 

1-2628 

oS _
 

bh a
 
o
 

  

tw
 

On
 

aA
 

2
 —_
 tr to
 

oS
 

  

o
 

thr La
o 
a
 

0-1250 

0-1265 
  

0-9500 

0-9505 
  

0-9480 

0-9485 
  

Permissible 

  

  

de Havilland 
Ghost Forty-eight 

Permissible 

Worn 

Clearances 

Remarks 

in. * 

  

T.R.393 in Chapter 29 

0-024 

0-007 

  

  

‘ New 
Worn a ; 

: : Clearances 
Dimensions 

in. in, 

—0-0028 

0-00!18 

—0-0028 

—0-0018 

—0-0028 

0-0918 

0-006 

- 0-018 

0-1305 

0-0015 

0-0045 

0-118 

0-1305 — 

0-9535 

0-0015 

0-0025 

0-945 

0-005 

Revised by Amendment No, 125 
July, 1956



de Havilland WHEELCASE BOTTOM Chapter 38 

  

  

  

  

  

  

  
  

  

  

  

Ghost Forty-eight Page 25 

| pe | Permissible : | Permissible | 
a Component and Description ah rei _ Worn pn ns | Worn Remarks 

wes | ESOT | Dimensions | Clearances 
_ | fo a ot, 

in, in. in, in. 

11 Fuel and Hydraulic Pump ! | | 
Idler Gear Assembly | | 1 | 
End Float | | 

| | 

| | I 

Idler gear spindle | | 
length from thrust face 1-100 1-107 
of flange to washer 1-101 0-005 

abutment shoulder | 008 0-612 

Gear assembly—length 1-093 | , | — | 1-088 
over thrust faces 1-095 | 

| | 

| 
| 

12. | Hydraulic Pump Drive 
Gear in Bush | 

Bush—bore | oe 1-0035 | | 
| 10005 0-0015 | 

| 9-025 0005 
Gear shank—outside | 0-9980 0-995 . 
diameter 0-9985 

| 

| | | 
12a) Hydraulic Pump Drive | | | 

Gear Bush in Wheel- | | 

case | 

| | 
Standard size | | 

, | 1:2400 | 
Wheelcase—bore 12405 | a | —@.0008 | 

: ; 1-2423 | 0-0018 
Bush tside diameter ———— a \ ush—outside diameter Tae | | 

Ist oversize | 

1-2500 | a: fame 
Wheelcase —bore | 13505 | os | T.R.393 in Chapter 29 

jp oo2e | —0-0028 | 
23 ‘, 1-2523 | _ 0018 — 

Bush—outside diameter pose _ 

2nd oversize | | 

2600 
Wheelcase —bore a | - 

bet? —0-0028 | 
267 

Bush outside diameter | 1+2623 _= 0-0018 
| | 1-2628 | 

| | 

| | | | 

13. Hydraulic Pump Drive | | 
Gear | | 

| 0-006 
End float | — | — ——— 0-024 

| | 0-018 |   
Revised by Amendment No. 137 

April, 1958



Chapter 38 OIL SUMP de Havilland 

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

Page 26 Ghost Forty-eight 

Permissible | Permissible | 
Ref. | , | New New ; 
No. Component and Description | Dimensions’ Worn | Cisaremeus Worn | Remarks 

\ | Dimensions | | Clearances | 
— - - —_}___ —|—— en a 

| in, in. | in. in. 
| fo | 

14. | Hydraulic Pump Drive | 
Quillshaft in Gear, | 

| Spline Backlash | 
| | | | 

| Gear—width of spline- | 01569 0-1615 
| ways | 0-1575 | , 0-0015 
| : 0-007 
| Quillshaft—width of | 0-1530 0-149 Grane 
| splines | 0-1545 | pr 

15 | Hydraulic Pump Drive | 
Quillshaft in Sleeve | 

| | | | 

Gear—width of spline- | 0-1250 0.1305 | | | 

| ways | 01265 - 0-0015 | 
| : 0-007 | 

Quillshaft width of 01220) | li | 
splines | 01235 | | | 

a — ; —s : Sst Se — | == | — 

16 | Hydraulic Pump Shaft in | 

Sleeve 

Sleeve —width of spline- | 0-1250 1305 - _ 
Ways | 0-1265 - 

17 | All Gears | 
0-0030 

Backlash — | — | ans 0-012 

Oil Sump (Ghost 48 Mk. 1) (Fig. 5) 

Nove Permissible ip Permissible 
pe Component and Description wees Worn Cl as Worn Remarks 

my ENSIONS | ys mensions | earances Ore arances 

pe i “ — \— ee | — 

In. 1A. In. in, 

SSS | 

1 | Oil Pump Driving and 
| Driven Gear Spindles 

in Oil Pump Body | 

| and Cover | 

| Oil pump body and cover 0-6250 66097 | 

—bore 0-6255 “| 9.0013 
0-004 

; ; ; 0:6232 | 0-0023 

| Gear spindles—diameter 0-621 
| 0-6237 

2 | Oil Pump Gears | 
/ 0-006 

Backlash = —— 0-020 
| 0-014 

Revised by Amendment No. 125 
July, 1956



  

de Havilland 
Ghost Forty-eight 

  

  

OIL SUMP 

  

| love Permissible z 
ae Component and Description ee Worn Cl New 

, en crOrS Dimensions | “'€QrOnEeS 
pec | IL pee | 

. | . | . | in. in. in. 
| | 

| — | > 
3 | Oil Pump Driving and 

Driven Gears, End | | 

Float | 

Housing—depth of = 0-804 —depth of recess : ousing—dep ces | 0.8025 — 

G h width ie 07965 mene agro t t —— . 2 | ears—tooth wi | 0-800 | | 

4 | Oil Pump Driving and | 
Driven Gears, Dia- 

metral clearance 

Housing—recess 1-397 | 1-40] 
diameter 1-398 0-003 

Gears—diameter over 1-393 1-390 C005 
teeth 1-394 : 

    

  

     
  

  

C
o
c
 

    

  

      
  

  
  

  

Fe Sn ah 

U i 

  
      
  

    

| Permissible 
Worn 

Clearances | 
  

| in, | 

  

0-004 

0-007 

Chapter 38 
Page 27 

Remarks 

The end float may be 

restored by carefully lap- 
ping the joint face of the 
oil pump body but the 

recess depths must not 
be reduced below the 
minimum new dimen- 
sions. 

  

| 

  

  

el va 

| 

| i : 
| ts 

Se 

No 

BACKLASH 

—— 

po 

          
  

Fig. 5. Oil sump (Ghost 48 Mk. 1). 

Ti LOLS PEN 

Revised by Amendment No, 125 
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Chapter 38 IMPELLER VANE AND FRONT BEARING de Havilland 

Page 28 Ghost Forty-eight 

: | Permissible | New 
Ref. gs Worn a : Jew 3 ; 

; Ne \¢ omponeat and Description : Worn . New Dimensions Remarks 
No. | Clearances Clearances | Dimensions | Permissible 

in, in, in. in. | & 

5 | Oil Pump Driving Gear 
Spindle and Shaft in | 

Coupling Sleeve, Ser- 1 
ration Backlash 

  

  

Coupling sleeve  serra- 0-2944 | 
tions—dimension | - 0-2999 | 

between parallel faces 0-2953 0-0005 | | 
- | 0-006 | 

Spindle and shaft serra- | 9.2999 0-0033 | ¢ 

tions—dimension over aT 0-2884 | | | 
0-2939 | 

parallel faces | 

6 | Oil Pressure Relief Valve | 

Spring 
| 

To be inspected visually 
for defects. Subject to 
function test. 

  

Impeller Vane and Front Bearing (Ghost 48 Mk. 1) (Fig. 6) 

| Permissible Permissible | 

  

    

NE Component and Description _ el Worn _o a ; Worn Remarks 

No. Dimensions Jy; is Clearances | A, 
| HNENSTONS | C lear ances 

| 

in. | in, in. In. | 
a - a i = Seite 

| | 
| 

1 Impeller Clearance | 

Clearance between im- | | 

peller vane and diffuser | This check is obsolete 

casing measured at ex- | _ — and should therefore be 

treme tip of impeller ignored. 

vane | | | & 

| | 

2 | Impeller Clearance | | Measured at the four 

| _lead-tipped plug positions 

Clearance between im- | 0-06 « on the diffuser casing. 
: 60 0-0595 : i 

| peller vane and diffuser Pre-mod, 916 | —— | | Any distortion around the 

| casing see fig. 6 | 0-070 | 0-0700 | impeller profile of the 

| |; 0-070 | 0-0695 | diffuser casing at this 

Mod. 916 } diametral position must 
| 0-080 0 -0800 see fig. 7 

  
not exceed 0-010. = 

| 

3 Impeller Clearance | | See Fig. 6. 

| This check is obsolete 
= and should therefore be Clearance between im- | _ | 

lignored., peller vane and diffuser | 

casing | 

Revised by Amendment No. 137 
April, 1958 

 



de Havilland 
Ghost Forty-eight 

IMPELLER VANE AND FRONT BEARING 

  

  

  

  

  

Chapter 38 
Page 28a 

| Remarks 

| 

See Fig. 6. 

This check is obsolete 

and should therefore be 

ignored. 

| At impeller throat 
indicated on diagram. 

as 

  

This clearance must be 
measured with the thrust 

| bearing end float fully 
taken up in the forward 
position and when mod, 

850 and 1143 have been 

incorporated, is adjust- 
able by means of shims 
Part No. 601915 and 
605199, 

  

SQUARENESS 

Ref. | New | Permissible | New | Permissible 
No © | Component and Description | Din ' rosy Worn | Cienrannas | Worn 

| HMENSTONS | Dimensions | @ | Clearances 

| a | | | | 
| In. in. In, | in. | 

oe 4 | Impeller Clearance a -_ | 
| 

Clearance between im- | | 
peller vane and diffuser _— | — — | — 

casing } 
| = = ‘i a | 

5 | Impeller Clearance | | | 

Clearance between im- 0-0585 | 

peller vane and diffuser - - — 
dé caside | 0-0640 | 

6 | Impeller and Sealing Plate | | | 
Labyrinth | | | 

| | 

Clearance between im- | 0-0060 | 0-006 

peller and sealing plate | _— — —. 
| labyrinth 0-0185 0-019 

| 
1 i | | | | 

| 

ECCENTRICITY 
iT G 

     

    
  

                

  

        
      

  
  

  
\7     

  BACKLASH 

’ N 

< i ®@ | 
" Jf Fy 

ol" L IS 
A> 

PART SECTION AT X WHEN Ni 
ADJUSTING SHIMS ARE FITTED. 18 N 
(SEE REFERENCE 6.) 13. BACKLASH “16 

Fig. 6. 

    

H 12 

  

    
  
  

      
  

ECCENTRICITY 
8 

FRETTING 

12A 

PART SECTION AT Y 

Impeller vane and front bearing (Ghost 48 Mk. 1). 

Revised by Amendment No. 137 
April, 1958



Chapter 38 

  

  

  
    

Permissible 

Worn 

Dimensions 

in, 

New 

Clearances 

in. 

  

  

  

IMPELLER VANE AND FRONT BEARING de Havilland 
Ghost Forty-eight 

Permissible | 

Worn 

Clearances 

Remarks 

in. 

  

Page 28b 

Ref. |. antler New 
Ne. Component and Description Dinicisens 

| in, 

7 | Impeller and Diffuser Cas- 
ing Rear Cover 

Impeller blade in relation __ 
to rear cover face 

8 | Impeller Eccentricity 

Total indicator clock 

readings at the follow- 

ing Stations: — 

N 0-0015 

H . _ | 0-005 
I (1 in. from back | 

face)* | 0-006 
' | 

—_ —_—_—— —— | 

ECCENTRICITY ECCENTRICITY 

i B c D — 6 IO 

  

    

  

ADJUSTING SHIMS 

  

PART SECTION AT X 
ADJUSTING SHIMS ARE FITTED. 
(SEE REFERENCE 6) 

  

      

—e| 

  

    

    

WHEN 

Fig. 7. 

  

  

13 

  

  

   

  

     

   

  

  

MOD. 897 

  

  
18 

BACKLASH 

  

   Nis 
Impeller vane and front bearing (Ghost 48 Mk. 1). 

This check is obsolete 
and should therefore be 

ignored, 

Measured at final balance 
of (a) impeller assembly 

and (b) rotative assembly 
/comprising impeller, main 

j shaft, extension — shaft, 
turbine disc and _ blade 

assemblies. 

* Location dimension is   approximate. 
SQUARENESS 

12 

  

  

PART SECTION AT Y 

Revised by Amendment No, 137 
April, 1958 

  
ECCENTRICITY 

FRETTING 
I2A 

   
 



de Havilland 

Ghost Forty-eight 

| 

Ref. | isi 
ao | Component and Description 

9 | Impeller ‘“ Swash ” 

Total indicator clock 
readings at the follow- 

ing Stations :— 

    
B (1 in. from outer 

edge)* 

C (1 in. from outer 

sealing groove)* 

D 

E 

10 | Main Shaft Eccentricity, | 
Impeller End 

| Total indicator clock 
| readings at the follow- 

ing Stations :— 
F 
G 

11 | Diffuser Casing Rear 
Cover 

Eccentricity of bore, 
total indicator clock | 

| readings | 

12 | Diffuser Casing Rear 

Cover 

Lack of squareness of 
sealing plate flange abut- 

ment face with bore, 
total indicator clock 
readings 

Maximum depth of fret- 

ting on combustion 

chamber joint face 

  
  

12a | Diffuser Casing Rear 

Cover 

13 Ball Bearing 

End float between in- 
ner and outer races 

    

| Permissible | Permissible 

IMPELLER VANE AND FRONT BEARING 

  

    

Dini ; Worn Cl oes Worn 

HUETOES | Dimensions | a Clearances 
—|} I a 

in. in. in. | in. 

| 

| | | | 
0-0015 — ~ -- 

0-006 ce — -- 
0-004  — - - 
0-003 | — = a 

| 
\ 

| 

0008 | — _ | _ 
aos | — | — | = 

on —|___ | 

| | 
| 

0-008 0-020 | -- —_— 

| 

| 

| 
0-006 0-008 — —_ 

| 
— ee 

| 

= | 0-005 _ 7 

Hoffman — type No.| 0-012 0-018 
3967 or 3967F 0-017 

Ransome and Marles Not 

type 4LJ2} OES Diam permitted 

Skefko type S.K.F. 0-015 
on . Not 

No. 403524 or — ; 
403524B 9-020 permitted   

Chapter 38 
Page 29 

Remarks 

Measured at final balance 
of (a) impeller assembly 
(Stations A, B, C, D, and 
E) and (b) rotative assem- 

bly comprising impeller, 
main shaft, extension 

shaft and turbine disc and 

blade assemblies (Stations 

A, B, C, D, E, F, and G). 

* All location dimensions 
are approximate. 

The location of Station F 
to be approximately as 
indicated on diagram. 

Provided that a check is 

made by means of either 

checking fixture T.75908 
or alignment mandrel 

T.72482. 

  

  
Where the engine has 

completed 100 hours run- 
ning before overhaul, a 
new front bearing must 
be fitted. Where the en- 

}gine has been dismantled 
before it has completed 
100 hours running, the 

maximum permissible end 
float, and the general 

condition of the bearing, 
in conjunction with a 

consideration of the hours 
which the bearing has run 

and is expected to run 
after reassembly must 
decide whether the orig- 

inal bearing should be 
refitted or not. 

Measured with 25 lb. end 
load. 

Revised by Amendment No. 137 
April, 1958 

 



  

Chapter 38 

  

  

  

  

  

  

Page 30 

Ref | N | a oo er iNew 
No: | Component and Description Dimensions | 

| 

| In, 
| |_ 
| | 

| 

14 | Impeller Pivot in Ball | 
Bearing | 

Ball beart b 2-7497 
all bearing—bore 37502 

6 ai 2-7497 
y t a eel Ivo lameter >-7502 

| 

: 2-7497 
Ball bearing——bore 57500 

. . 2-7497 
Pivot diameter T7502 

15 Ball Bearing in Front 

Bearing Housing 

| 
Bearing housi b 5-2487 
earing housing—bore 50493 

| 

Ball bearing—outside | 5:2482 

| diameter 5-2487 

| - * 5-2487 
Bearing housing —bore | $9492 

Ball bearing—outside | 5-2482 

| diameter | 5.2485 

|_ i oe | 

16 | Bearing Spacer in Bearing 
| Housing 
| 3-2520 

Bearing housing—bore 3.2525 

: . . | 3-2430 
| Spacer—outside diameter | 32445 

17 | Accessory Drive Shaft in | 
Impeller Pivot, Serra- 
tion Backlash 

Impeller pivot serrations 1-3320 

—dimension between 
parallel faces 1-3338 

| Accessory drive shaft | 1.3272 
serrations—dimension | 13311 
over parallel faces 

IMPELLER VANE AND FRONT 

Permissible 

Worn 

Dimensions 
| 

  

  

  

BEARING de Havilland 
Ghost Forty-eight 

New Permissible | 
| aNEN Worn Remarks 
Clearances Clenraiese | 

| 

| in. in, in. 

— | Hoffman type No. 3967 

| —0-0005 and Skefko type SKF 
| +0-0005 Nos. 403524 and 403524B 

__ I | ball bearing 
| | | | 

| | | 
| | —0-0005 | . | Ransome and Marles type 

| + 0-0003 | |4LJ2} ball bearing. 

| 
| 

| | Hoffman type No. 3967 
|} 9-000 | and Skefko type SKF 
| 0-001 | Nos. 403524 and 403524B 

—_ | | ball bearing. 

| 
| 

0-0002 Ransome and Marles type 
| | 0-0010 4LJ23 ball bearing. 

; | 

| 

| a | 

| 0-075 Not 
| | 0-0095 applicable | 

= | 

. | a anna 

1-3411 | | 
| | 0-0009 | 0-010 

0-0066 

  

Revised by Amendment No. 114 
September, 1954



de Havilland 
Ghost Forty-eight 

  

Ref. Component and Description 
No. | 

a oe 

| | 
18 | Centre Housing Drive | 

Shaft in Accessory 
Drive Shaft, Serration | 

Backlash 

Accessory drive shaft 
serrations—dimension 
between parallel faces 

Centre housing drive 
shaft serrations—dimen- 
sion over parallel faces 

| 

19 | Main Shaft Spigot Bore | 

Spigot bore—diameter | 

(Standard size) 

diameter 
undersize) 

Spigot bore 
(0-010 inch 

diameter 

undersize) | 
Spigot bore 

(0-020 inch 

Spigot bore—diameter 

(0-030 inch undersize) 

Spigot bore —ovality 

Spigot bore —taper | 

20 | Impeller Pivot in Impeller | 

Standard pivot bore:— | 

Impeller hub-pivot bore 

Impeller 

diameter 

pivot—outside 

0-010 oversize pivot 
bore: 

| Impeller hub-pivot bore | 

Impeller pivot—outside 
| diameter 

0-020 oversize pivot 

bore: — 

Impeller hub-pivot bore 

| Impeller pivot—outside | 

diameter 

IMPELLER VANE AND FRONT BEARING Chapter 38 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      
  

Page 31 

New | Permissible | New | Permissible 

Din ° * | Worn | ‘ Worn Remarks 
imensions . .__ | Clearances 

| Dimensions | Clearances 
| - 7 

in, | in. in. in. 

| | | 
| 

| 

0-7820 | 

0-7835 ee 
0-0008 | 

| 0-008 
0-0055 | 

0-7780 0-7740 

0-7812 | 

i | 
| | 

10-375 | * | *This diameter to be 

10-376 10-391" | = = measured at outer end of 
| bore. 

10-365 | aay | = —_ 
10-366 | 

| | 

ee | wane =f = 
10-356 | 

10-345 | eae | | - 
10-346 | 

| |The maximum diameter 

— 0-005 — of spigot bore to be not 

‘| greater than the relevant 

__ 0-005 | _ | | Eeccctasat Worn Dimen- 

; Sf : 
| 

2-5250 | | | 

2-5255 | — 09-0033 | 
2.5278 | —0-0023 7 

2-5283 - 

2:5350 | | | 
2-5355 gaa | | 

9.5378 | 0-0023 ~ | 
2-5383 7 | | 

| | | 
2°5450 | | | See chapter 28, T.R. 222 

2-5455 | 0:0033 | 

25478 | | —0:0023 

use) Continued overleaf 

Revised by Amendment No. 137 
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TURBINE DISC AND REAR BEARING de Havilland 

  

  

  

  

  

  

  

  

Page 32 Ghost Forty-eight 

a —— —— | OO |, _ ) |. 1 

Ref New Permissilile er Permissible 
els Component and Description| ..‘*°", Worn . ; Worn Remarks No. | Dimensions 3 i Clearances | __. 

| Dimensions Clearances | 

in. in. in. in. | 

20 0-030 oversize pivot | 7 a - - 
(contd. ) bore :— | 

H at Rabe 2:5550 
mpeller hub-pivot bore = poem 2-5555 | —0:0033 | | 

|| 00023 | 
Impeller pivot—outside | 2°5578 ; | 
diameter | 2-5583 \ 

[ 

0-040 oversize pivot | See chapter 28, T.R. 222 
bore: — | 

2-5650 
Impeller hub-pivot bore | 75655 a= | —0-0033 7 | 

Impeller pivot—outside 2-5678 | —0-0023 | | 
diameter 2-5683 ~ j ‘| 

Turbine Disc and Rear Bearing (Fig. 8) 

i Permissible nT Permissible 
ns | Component and Description Nn: a " | Worn Ne ” Worn Remarks oO. Dimensions | ,,.. ; Clearances | | | Dimensions Clearances 

ee i = = _ — — = es el cee ey = 
| | in. in. In, in, | 

1! Roller Bearing ; a a of | 

Diametral clearance be- 0-003 
tween rollers and outer -- | —— 0-006 

0-004 Tace 

i— 

2 Roller Bearing in Rear 

Bearing Housing 

Bearing housing—bore 

Roller bearing—outside 

diameter 

Bearing housing—bore 

Roller bearing —outside 
diameter 
  

3 | Sealing Housing in Rear 

Bearing Housing 

Bearing housing—bore 

| Sealing housing —outside 
diameter 
  

Where the engine has completed 100 hours running before 
overhaul, a new rear bearing must be fitted. Where the engine 
has been dismantled before it has completed 100 hours run- 
ning, the permissible worn clearance, and the general condi- 
tion of the bearing, in conjunction with a consideration of the 

| hours which the bearing has run, and is expected to run after 
| reassembly, must decide whether the original bearing should 
| be refitted or not. 
  

  

  

  

  

  

  

  

  

  

  

5-2492 | | fo 
5-249 | — | Hoffman type No. L2984 
32497 i| 0-0007 and Ransome and Marles 

2 a type 2XLRJ 33 roller 5-2482 _ | ei a ; 
5-2485 

5.2492 | | 
o ¢ ~~ | 

52497 | 00005 | Skefko type SKF No. 
5.3489 | 0-0015 | 403522 roller bearing. 

| 52487 | 

| | | 
5:3750 | 

| 5.3760 ©3785 "376 0-0005 
0-004 

5-3740 7 0-0020 

5.3745 

Revised by Amendment No, 137 
April, 1958



de Havilland TURBINE DISC AND REAR BEARING Chapter 38 

  
  

    

  

  

  
  

  

  

    
    

Ghost Forty-eight Page 33 

| Permissible | Permissible 
Ref. Component and Description . Mat . | Worn New Worn | Remarks 
No. Dimensions | ,,. . | Clearances | 

| Dimensions Clearances | 
fT | _ | 

| in. in. in, | in. 

i 4 | Extension Shaft and Dis- 
| tance Piece in Safety 

| Bearings | 

bear , 4-2020 = 
earings—bore 

é applicable 
| Shaft and distance piece | 41870 — O-0160 ee 
} outside diameter 4-1875 

48 5 | Safety Bearings | | 

Eccentricity of safety | 
bearing bore, total indi- 0-003 0-0035 ae — 

cator clock readings | 

6 | Extension Shaft in Laby- 
rinth Seal Bush 

Radial clearance between 0-00675 

extension shaft and = | 2 — 0-0035 
| labyrinth seal bush | | 0-00800 |   

  

   

          

   

   

   

  

   

  

hs, PRE-MOD GT. 910 ECCENTRICITY ° ECCENTRICITY 

18 17 *23 16 er 3 64 5 
| | | 

  

EXTRACTOR BOLT ao 
PRE, MOD. GT.279 aN 

OVALITY 

148 
_l2 
BOWING 

-14A 
~ I 

3 
9 

SQUARE _ DISTORTION 

4 
I = 

DISTORTION —— TA 

——____ TIPROCK 

7B 
AXIAL CLEARANCE 

-~NOZZLE SHROUD 

TURBINE SHROUD 

  

—__ =e - 

SECTION AA VIEW IN DIRECTION OF ARROW A 

Fig. 8. Turbine disc and rear bearing. 

Revised by Amendment No. 137 
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Page 34 Ghost Forty-eight 

Permissible Permissible 
Ref. io New New : 
No. Camporearund Description Dimensions | Worn | Clearances | _, eae Reutatks | Dimensions _ Clearances | 

| | in. | in. | in. in. | 

7 | Turbine Wheel in Shroud : | 
: | 31-909 | 

| Turbine shroud—bore | -- * 

| abet | 0-094 | 
Ear | 0-065 | Radial clearance. 

Turbine wheel with 31-713 t | | 0-103 | | 

blades fitted—diameter , _ | | 
| t (see ref. 7c) ate | | | 

| 
_ Turbine shroud bore | | 

| eccentricity to main shaft = 0-020 | — | = | 
assembly total indicator | | 

| | clock reading 
| 

* Mod. 400. Part I embodied. 

The minimum clearance of 0-094 quoted is for engines fitted with new turbine shrouds before 

initial engine test. 
acceptable. 

Mod. 400. 

This clearance reduces after test when a minimum clearance of 0-079 is 

Parts 2 or 3 embodied. 

A minimum clearance of 0-079 before engine test and 0-065 after engine test is acceptable on 

engines fitted with reconditioned turbine shrouds. 
is found to be less than the Permissible Worn Clearance of 0-065, the shroud ring bore is to 
be trued in accordance with T.R.376 (in chapter 28F), but the minimum radial thickness of 

| the shroud ring must not be less than 0-120. 

If during engine reconditioning the clearance 

  

Ta 

Disc, Tip Rock (mod. 
522) 

Total blade tip rock or 
circumferential move- 
ment of each blade 
relative to turbine disc 

Turbine Blades in Turbine 

0-00] 

0-020 

  

7b Turbine Blades in Turbine 
Disc, Axial Move- 

ment (mod, 522 & 731)   Mod, 522 standard only: 

Axial movement of each 

blade relative to turbine 
disc 0-035 

Mod. 731 standard and 
subsequently : — 

Axial movement of each 
blade relative to turbine 

disc | 0-015 

| | 

Je Turbine Disc and Blades, 
Growth 

Radial growth at blade | 
tips | 

The tip rock of 0-001/ 
0-020 given in column (3) 

is only applicable to 
blades before peening. 
After initial engine test, 

new or reconditioned en- 

gines may be accepted 

| with a tip rock of 0-020 
as given in column (4). 

| [ 

| 

| After engine test on new or overhauled engines, if the axial 

movement is found to exceed 0-035 in. new blades to mod. 

| 731, or a later standard, must be fitted. 

Measured during assembly before engine test on new or over- 
hauled engines. If the axial movement is found to be greater 

| than 0-015 in. but not greater than 0-020 in., the affected blades 
| may be hand peened to give the required maximum of 0-015 

in. If greater than 0-020 in. new blades must be fitted. 
  

The growth or variation in radial dimension at the 
turbine blade tips may be determined by subtract- 

ing the minimum and maximum radial dimensions 

at initial manufacture from the corresponding 
dimensions (i.e. at the same blade positions) at 
overhaul. These radial dimensions are measured 
by means of gauges T.72828 and T.72829. It is 
only possible to make a direct comparison at the 

original minimum and maximum blade positions, 
but the radial dimensions should be checked over 
all the blades in the disc for obvious signs of 

growth (i.e. blades standing proud of the general 
assembly). Any suspect turbine disc and blades 
assembly must be returned to the manufacturers 

for investigation. 

| 0-005 

  

Revised by Amendment No. 127 
October, 1956
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| Permissible 

ne Component and Description New . | Worn 
No, Dimensions Dinonsione | 

— | | _| 

| in, | in | 

8 | Turbine Disc | | 

|“ Swash ” | — — 

| | 
\.. a a 

9 | Turbine Shroud | 

distortion 0-010 | 0-030 | Rear face 
| when free | 

| 

10 | Turbine Blade and Inner 
| Cone | 

| Axial clearance between 

TURBINE DISC AND REAR BEARING Chapter 38 

  

  trailing edge of turbine 
blade and rim of inner 
cone to be measured 

with the turbine blades 

pressed fully towards 
| the front of the turbine | 

disc | | 

; - / | 
11 | Diaphragm | 

Outer flange distortion | ane — 

| Inner and Outer Joint Rings 
of Discharge Nozzles 
Fitting Assembly | 

12   Rearward displacement | 
of inner joint ring in | 
relation to outer joint - | 
ring | 

  

13 Nozzle and Turbine Blades 

| 

| 

] 

| Axial clearance between 

| trailing edge of mangle 
blade and leading edge : 

of turbine blade to te At radius) of 12-675 

measured with the tur- 

bine blades pressed fully 
towards the front of the 
turbine disc 

14 | Turbine Shroud 

| 

| 

| Lack of squareness (in- * 
| cluding waviness) of rear | 9.930 0-050 
| flange face measured on 
| assembly 

l4a   Nozzle Blades 

Maximum amount of 

bowing permitted from 
the straight line of the 

| leading (upstream) edge 
of each nozzle blade 

| 

0-006     

    

Page 35 

— ee ee a 

N | Permissible 
ew 

Worn Remarks 
Clearances ,, 

Clearances 
_—_—____ | __ pa es 

in. In 

_ Not to exceed 0-006 total 

indicator clock reading. 

— == Total indicator clock 
reading. 

0-250 

0-460   
_ Not to exceed 0-020 total 

_ | indicator clock reading. 

  
| 

| 

| _ Not to exceed 0-040 when 
free. 

  
For reference when meas- 
uring this clearance, the 

| nominal width of the 
| 9:375 turbine blades is 1-380. 
| 0-625 | Check at four positions. 

A maximum variation of 
0-040 is permitted  be- 

  

tween any two readings 

  

readings. 

* Provided that the cor- 
rect turbine tip clearance 

| Total indicator clock 

| 
| 

See Ref. is obtained. 
No. 7. 

    
Continued overleaf 

Revised by Amendment No. 137 
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Page 36 Ghost Forty-eight 

- P issible | Permi ible | _ Ref. / ermissi ermissi 
ae Component and Description Dine ions Worn ci Nee Worn Remarks 

Dimensions ¢ * | Clearances | 
——j _ - os 

| 
in. | in. In. in. | 

l4a | Nozzle Blades (contd.) re “=I 

(com) Maximum amount of 
bowing permitted from 
the straight line of the 
trailing (downstream)| ——«=Ct«i 020 ~ fo 
edge of each nozzle | | 

blade | | 
fo a= | | _ 

| | Total indicator clock 
14b | Nozzle Shroud reading. The nozzle 

| shroud may be trued in 
Ovality of bore 7 | 0-030 -- accordance with T.R.416 

| | (in chapter 28F) if the 
ovality is in excess of 

| that specified, 

15 | Turbine Disc Locking | 
Washer (or Bolt | | 
Heads) and Rear Bear- 

ing Housing Assembly | 

Minimum clearance be- To obtain this clearance 
tween edge of turbine | _(pre-mod. 910) the lock- 
disc locking washer (or _ing washer may be 
faces of bolt heads) and ~~ | ~~ | 0-090 a /machined back flush with 
rear face of rear bearing | | | the heads of the turbine 
housing assembly | dise bolts. 

eee — __| ee 

16 | Discharge Nozzles Joint | | 
Ring | 

ae 8-250 | 
Joint ring—bore ~ 8-265 es | ae 

8-253 | 
| Maximum diameter of 

. . ‘ bore to be not greater Joint ring bore—ovality | 0-015 ae | than the permissible worn 

| | dimension. 
pec oe ee a, |_ a 

17 | Sealing Rings in Combus- | 
tion Chamber Joint 
Ring | 

Joint ri iain | 212 0-112 oint ring groove —wi — . 
| oe 0-104 0-004 
| —~ 0-014 

| Sealing rings — overall 0-096 0-088 008 
| width of both rings 0-098 | 
| 

| 0-020 | ae 
_ Sealing rings—gap — —_ aT 0-070 | Measured in position. 

18 Main Shaft Eccentricity | Measured at final balance 
(Turbine Disc End) | of rotative assembly com- 
and Extension Shaft | prising impeller, main 
Flange Eccentricity | shaft, extension shaft, 

Total. indicator ‘clock | turbine disc and blade 

readings at the following | assemblies. 
Stations : — 5 | = The location of Station J 

| J 0-005 = ~ a to be approximately as 
0-003 —_— —_— =m   | L       indicated on Fig. 7. 

Revised by Amendment No. 137 

April, 1958



de Havilland 
Ghost Forty-eight 

  

  

  

  

  

  

  

  

  

TURBINE DISC AND REAR BEARING 

  

  

  

  

  

Chapter 38 
Page 37 

  

  

  

  

    

  

‘ ; Permissible . Permissible 
Ref. _, oo. New —_ New a 

; Component and Description... - Worn Worn Remarks 
No. Dimensions . | Clearances 4, ; 

Dimensions Clearances 

b in, in. in. in, 

19 Turbine Disc Spigot in 
Hub Shaft 

Standard spigot :— 
. . 4-4690 

Hub shaft—spigot bore — 

ne gs a -000 _ 
Turbine disc—spigot 4-4700 -_ | O00 

j diameter 4-4705 

0-005 undersize spigot: — 

4-4640 
Hub shaft—spigot bore = — 

4-4650 -0-0015* 

Turbine disc—spigot 4-4650 - | O90) 

diameter 4-4655 

0-010 undersize spigot : — 
‘4 haf . b 4.4590 

ub shaft—-spigot bore — \ 
4-4600 | 0-0015* | 

’ 000 | 
Turbine disc—spigot 4-4600 7 | 0-0000 

diameter 4-4605 

. __ - 9 15 

0-015 undersize spigot ; — PRG CO BHEE 288. Lathe tlt 
. 4-4540 

Hub shaft—spigot bore = = 
4:4550 0-0015* 

- . . . ASS 0-000! a 
Turbine disc—spigot 4-4550 | ee 
diameter "44555 _ 

* It may be found on 

0-020 undersize spigot : — assembiy that there is a 
4-4490 slight positive clearance 

Hub shaft—spigot bore EET _ between the turbine disc 

4-4500 —0-0015# spigot and the hub shaft 
; ; ; = 0-0000 — spigot bore ; a maximum 

Turbine disc—spigot 4-4500 | | clearance of 0-0005 is 
diameter 4-4505 | acceptable. 

20 Turbine Disc Bolts in 
ae) Turbine Disc Fitting 

Assembly 

Standard fixing bolt 

holes : — 
0-565 » : 7 

Bolt holes—diameter ~ — See chapter 28, T.R. 225 
0-570 0-003 x | (pre-mod. 279) or TLR. 

\ ——— = | 266 (mod. 279). 

Bolts—diameter of 0-360 | OO10 
shoulders 0-562 _ * It is permissible to sal- 

|vage both the extractor 

ie Standard extractor bolt | bolt holes either singly or 
holes (pre-mod. 279): — together, up to a maxi- 

0-565 ‘ |mum of 0-020 oversize 
Bolt holes—diameter = _— (0-590 diameter, pre-mod. 

0-570 0-003 * |279 and 0-673 diameter 
a.010 a mod. 279) plus one only 

Bolts—diameter of 0-560 _ | oie 

shoulders 0-562 Continued overleaf 

Revised by Amendment No. 114 
September, 1954



Chapter 38 
Page 38 

Ref: | ei ot 
Component and Description 

20 
‘contd.) 

Turbine Disc Bolts in 
Turbine Disc Fitting 

Assembly (contd.) 

Standard extractor bolt 

holes (mod. 279): — 

Bolt holes—diameter 

Bolts—diameter of 

shoulders 

0-005 oversize fixing bolt 

holes :— 

Bolt holes—diameter 

Bolts—diameter of 

shoulders 

0-005 oversize extractor 
bolt holes (pre-mod. 279 

only): — 

Bolt holes—diameter 

Bolts—diameter of 
shoulders 

0-010 oversize fixing bolt 

holes: — 

Bolt holes—diameter 

Bolts—diameter of 

shoulders 

0-010 oversize extractor 

bolt holes (pre-mod, 

279)2— 

Bolt holes—diameter 

Bolts—diameter of 

shoulders 

0-010 oversize extractor 

bolt holes (mod. 279): — 

Rolt holes—diameter 

Bo!ts—diameter of 
shoulders 

TURBINE DISC 

New 

Dimensions 

in. 

0-650 

0-653 
  

0-630 

0-635 

0-570 

0-575 

  

0-570 

0-575 

0-560 

0-562 
  

  

  

  

  

  

Permissible 
Worn 

Dimensions 

im, 

New 
Clearances 

in. 

0-015 

0-023 
  

0-003 

0-010 

0-008 

0-015 

0-013 

0-020 
  

  

AND REAR BEARING 

Permissible 

Worn 

Clearances 
  

in, 

de Havilland 
Ghost Forty-eight 

Remarks 

of the remaining eight 
boit holes up to a maxi- 

mum of 0-020 oversize 
(0-590 diameter) and fit 

standard bolts in these 

cases. If more than one 
of the eight fixing bolt 
hotes needs salvaging in 
addition to the two ex- 

tractor bolt holes, then 

all of the eight fixing bolt 

holes are to be modified 
similariy and an appro- 

priate oversize bolt fitted. 

When extractor bolt holes 

are salvaged, oversize 

eccentric nuts to T.R. 252 

{see chapter 28) are to be 

fitted (see Ref. No. 21). 

The tightening torque for 

standard and oversize 

turbine disc bolts is to be 
850/950 Ib. in. using L.M. 

Ragosine paste. 

Continued on facing page 

Revised by Amendment No. 125 
July, 1956



de Havilland 
Ghost Forty-eight 

Ref. 
No | Component and Description 

| Turbine Disc Bolts tn 
Turbine Disc Fitting 

20 
(contd.) | 

| Assembly (contd.) 

0-015 oversize fixing bolt 
holes : — 

Bolt holes—diameter 

Bolts—-diameter of 

shoulders 

0-015 oversize extractor 

bolt holes (pre-mod. 279 

only): — 

Bolt holes—diameter 

Bolts—diameter of 
shoulders 

0-020 oversize fixing bolt 
holes : — 

Bolt holes—diameter 

| Bolts—diameter of 
shoulders 

0-020 oversize extractor 
bolt holes 

279):— 

(pre-mod. 

Bolt holes—diameter 

| Bolts—diameter of 

shoulders 

| 0-020 oversize extractor 

bolt holes (mod. 279): — 

| 

| 

| 
| 

| 

Bolt holes—diameter 

Bolts—diameter of 
shoulders 

21 Turbine Disc Eccentric 

Nuts in Turbine Disc 

; Standard size:— 

| Bolt holes—diameter for | 
eccentric nuts 

Eccentric nuts—locating 
diameter 

  

  

  

  

  
  

    
    

  

    

  

  

  

TURBINE DISC AND REAR BEARING Chapter 38 
Page 39 

nT sais Permissible Nee Permissible 
woo Worn ) Worn Remarks 
Dimensions | ,, . | Clearances 

Dimensions Clearances | 

in. in. in. In. 

* Refer to the other 
| pages containing Ref. 

0-580 * | No. 20 

0-585 0:03 . | 
| 0:575 | 0-010 

| 0-577 

| 0-580 * | | 

| 09-560 | 0-025 

0-562 : 

0-585 | * 

0-590 | 0-003 . 

0-580 | 0-010 
0-582 - 

| | 

0-585 * 

0590 | 0-023 ‘ 
0-560 | | 0-030 
0-562 | 7 

0-670 * 

0-679 | 0-035 . 
0-630 | 0-043 

0-635 - | 

—_ a i | + 

0-6500 
| 0-6530 — 0.0035 

| 0-6530 | 0-0000 
| ————— | on 

0-6535 | | 
Continued overleaf 
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Page 40 

Ref. |. . New ; ‘i i Des : : Noo: ! Component and Description Dimensions 

| | 
| | in, | 

21 | Turbine Disc Eccentric | 
(contd. )| Nuts in Turbine Dise 

| (contd.) | 

| Ist oversize ;— 

Bolt holes—diameter for | 06600 
eccentric nuts | 00-6630 | 

| | 

Eccentric nuts—locating | 06630 
| diameter | 0-6635 

| 2nd oversize: | | 

| Bolt holes—diameter for 0-6700 | 
eccentric nuts 0-6730 | 

Eccentric nuts—locating 90-6730 
diameter 0-6735 

22 | Nozzle Ring Assembly | 

| Relative distortion be- 
tween rear flange of tur- 

| bine shroud and forward 
flange of nozzle shroud 

Eccentricity of the cen- 

| 
| 

23 | Nozzle Ring Assembly 

| 
| tres of the discharge | 

nozzles when assembled | 
to nozzle ring 

TURBINE DISC AND REAR BEARING 

Permissible 

Worn 

Dimensions 

de Havilland 
Ghost Forty-eight 

Permissible 
Worn 

Clearances 

New 
= | Remarks 
Clearances | 

  

+0-018 
— 0-030 

  

See chapter 28, T.R. 252. 

| Holes for eccentric nuts 
may be modified singly 

| or together as required 

— 0.0035 

0-0000 
  

This distortion is deter- 
mined as follows :— 

The distance between the 

| inside edges of the two 
flanges to be measured at 

|} each of the nozzle strut 

| positions (Y) and at each 

| ' of the ten positions mid- 
way or closely approxi- 

| mating to mid-way be- 

tween the struts (X). The 

difference between any 
two adjacent dimensions 
(Y—X) will be the rela- 

| tive distortion and the 

| |greatest difference the 

|/maximum relative distor- 

tion (see Fig. 7). 

Indicator clock reading as measured by means of 

Tool No. T.72853. If the centres are found to be 
outside the maximum limit, they may be adjusted 

in position by means of the nozzle retaining straps. 
If any nozzle is displaced inwards more than 0-018 
(but not more than 0-030), the relevant retaining 

strap must be set to ensure concentricity within 

+ 0-018 of the nominal centre in the outward 
loaded condition of normal operation. 

  

Revised by Amendment No, 137 
April, 1958
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Ghost Forty-eight Page 41 

Centre Casing 

Dimensional checks of the centre casing are no longer required, and, therefore, the 

information and the illustration, which were printed previously on this page, have been 

deleted. 

Revised by Amendment No. 137 
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Chapter 38 
Page 42 

EXHAUST SYSTEM de Havilland 
Ghost Forty-eight 

Exhaust System — pre-mod. 187 (Ghost 48 Mk. 1) (Fig. 9) 
  
  

    

R , Permissible | ; Permissible ef. |. er New : New | N Component and Description . fesaces: Worn | Worn Remarks Oo. Dimensions | ,,. . Clearances 
| Dimensions Clearances | an aGnnnEES Oran TS - 

| in in, in | in | 
= | 

. | 
1 Exhaust Cones Assembly | | 

Radial clearance be- | | | 9-060 0-060 
tween fairings and inner | — | — / —— — 

| 0-180 0-200 | 
cone 

2 | Exhaust Cones Assembly | 

| Eccentricity of bullet 
end of inner cone 

  

| Provided the — specified 

clearance between _ tur- 

bine blade and inner cone 
is maintained. Total in- 

| dicator clock readings. 

  

measured 2 in. from mane | e200 | | - 
apex | | 

——| _ a ee aod ss 

3 Exhaust Cones Assembly | 

Eccentricity of base _ 0-075 _ 
diameter of inner cone | 

Total indicator clock 
| readings. 

  

OVALITY DENTS OVALITY ECCENTRICITY 
2 

  

FLATNESS | 
5 

SQUARENESS 
3A” 

SQUARENESS DENTS OVALITY 
6 9 8 

    

  

  
OVALITY 

lO 

Fig. 9. Exhaust system (Ghost 48 Mk. 1), pre-mod. 187. 

Revised by Amendment No. 114 
September, 1954 

 



de Havilland EXHAUST SYSTEM Chapter 38 

    

  

  

  

  

    

  

  

  

    

Ghost Forty-sight 
Page 43 

Ref. | New Permissible ww Permissible 

Component and Description , fa Worn Worn Remarks 
No. Dimensions . . Clearances - 

Dimensions Clearances 

in. in. in, in. 

3a Exhaust Cones Assembly Total indicator clock 
reading. Provided the 

Lack of squareness of _ 0-050 _ specified clearance be- 

base of inner cone . tween turbine blade and 
inner cone Is maintained. 

4 Outer Exhaust Cone 

Ovality of inside and 

outside diameters of 0-030 0-050 a — 

front flange 

5 Outer Exhaust Cone 

Flatness of front flange 0-020 0-030 — —= 

6 | Outer Exhaust Cone 

Lack of parallelism of 
heater muff flanges with 0-030 0-040 = 

axis of exhaust cones 

Maximum twist of heater 
muff flanges either side “ : : _— 0-050 = — 
of centre line as viewed 
from apex of inner cone 

7 QOuter Exhaust Cone 

Ovality of sheet metal 0-150 0-200 i | Total indicator clock 

portion | eadings. 

8 Inner Exhaust Cone 

Ovality of sheet metal Total indicator clock 
: . 0-160 — — : 

portion G10 readings. 

9 Inner Exhaust Cone Dents are permitted as 

Dents in sheet metal _ _ | follows: — 

portion — (a) In the vicinity of the 

larger diaphragm (ie. 

towards the base of the 

cone) the maximum depth 

of each dent to be 0-25 
in. and the maximum 

area covered by each dent 
to be 25 sq. in. 

| (b) In the vicinity of the 

| |smaller diaphragm (i.e. 
| | towards the apex of the 
| | cone) the maximum depth 

of each dent to be 0-125 
in. and the maximum 

| area covered by each dent 
| to be 15 sq. in. 

10 Propegiling Nozzle 

Inside diameter—ovality 0-060 0-125 = = 

  

de Havilland EXHAUST SYSTEM 

Ghost Forty-eight 

Revised by Amendment No. 125 
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Chapter 38 EXHAUST SYSTEM de Havilland 
Page 44 Ghost Forty-eight 

Exhaust System (Ghost 48 Mk. | and 2) (Fig. 9a — mod. 187, 290, 
362 and 540) 

  

  
  

  

  

    

a Fe Permissible ; Permissible 
Ret. Component and Description New Wor? New Wor R rk No. eB BECP Dimensions ,,. : Clearances orn EDITS 

Dimensions Clearances 

in. in. In, in, 

I Exhaust Cones Assembly 

Radial clearance between | 0-060 0-060 
fairings and inner cone 0-180 0-200 

2 Exhaust Cones Assembly Provided the specified 

clearance between turbine 
Eccentricity of bullet end blade and inner cone is 
of inner cone measured 0-100 0-200 — — maintained, Total indic- 
2 in. from apex ator clock readings. 

3. Exhaust Cones Assembly 

Eccentricity of base 7 0-075 _ Total indicator clock 

diameter of inner cone readings. 

    tt 
oot fe iT 5 Ty r nENTS OVALITY OVALIT¥ ECCENTRICITY ‘iol ENTS Oval 

3 8 7 9 

Fig. Ya. Exhaust system (Ghost 48 Mk. ( and 2), mod. 187, 290, 362, and 540. 

Revised by Amendment No. 114 
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de Havilland EXHAUST SYSTEM Chapter 38 

  

  

Ghost Forty-eight age 45 

‘ 7 Permissible ; Permissible 
Ref. ee New , New : 

,- | Component and Description 5 : Worn Worn Remarks 
No. Dimensions 3 i Clearances : 

| Dimensions Clearances 

In. in, In, In, 

3a Exhaust Cones Assembly Total indicator clock 
reading. Provided the 

Lack of squareness of _ 0-050 specified clearance  be- 
base of inner cone tween turbine blade and 

inner cone is maintained, 

4 Outer Exhaust Cone 

Ovality of inside and 
outside diameters of 0-030 0-050 — — 

front flange 

5 Outer Exhaust Cone2 

Flatness of front flange 0-020 0-030 — — 

6 Outer Exhaust Cone 

Ovality of sheet metal 0-150 0-200 _ _ Total saree clock 
portion readings. 

7 Inner Exhaust Cone 

rality sheet metal al indica e zh Ov ality of sheet meta 0-100 0-160 _ _ Total indicator clock 
portion readings. 

8 Inner Exhaust Cone Dents are permitted as 

follows : — 

Dents in sheet metal : — oo _ a (a) In the vicinity of the 
portion larger diaphragm = (ie 

towards the base of the 

cone) the maximum depth 
of each dent to be 0-25 

| in. and the maximum 
| -area covered by each dent 
| to be 25 sq. in. 

| (b) In the vicinity of the 
smaller diaphragm (i.e 

| towards the apex of the 
cone) the maximum depth 

of each dent to be 0-125 
in. and the maximum 

| | area covered by each 

dent to be 15 sq. in. 

9 Propelling Nozzle 

Inside diameter—ovality 0-060 0-125 == 

  

Revised by Amendment No. 125 
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Page 46 Ghost Forty-eight 

Fuel Control Valves (Ghost 48 Mk. 1) (Fig. 10) 

oan Permissible ne Permissible 
Hep Component and Description ? New , Worn ae Worn Remarks 
No. Dimensions . : Clearances 4 

Dimensions Clearances 

i’. in, in. in. 

1 Throttle Valve in Throttie 
Valve Sleeve 

0-5000 
Valve sleeve—bore = 0-5022 

5 0-0025 

Throttle valve—outside 0-4994 are yen 
= : 0-4975 
diametet 0-4997 

2 Cut-off Valve in Cut-off 

Vaive Sleeve 

0-5000 
Valve sleeve-—bore 7 0-5022 

aoe 0-0025 

Cut-off valve—outside 0-4994 - a 
oo 0-4975 

diameter 0-4997 

5 6 

  

  

  

    

  

  

  
SECTION A-A 

    
i ——— 
an : 

  

Fig. 10. Fuel control valves (Ghost 48 Mk. 1). 

Revised by Amendment No. 114 

September, 1954
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Ghost Forty-eight Page 47 

Ref... a New Permissible New Permissible 7 
of Component and Description ‘ ee Worn “i; Worn Remarks 

No. Dimensions . : Clearances 
Dimensions | Clearances 

in, in, in. in. 

3. Trunnion in Cut-off and 
Throttle Valves 

04375 
Valve—-bore 0-4935 

0-4380 0-0005 

mE 0-0025 
Trunnion—outside 0-4365 - “wuhS 

: 0-435 
diameter 0-4370 

4 Operating Levers in Cut- 

off and Throttle Valve 
Trunnion 

: : 0-2500 
Trunnion—bore ae 0-2525 

0-2505 0-0005 
0.0020 0-003 

Operating lever—spigot 0-2485 jan : 
diameter 02495 ~ 

5 Throttle Valve Control 
Shaft in Valve Body 

0-3750 
Valve body—bore = 0-378 

90-3755 0-0020 - 
0-005 

0-3720 0-0035 
Control shaft—diameter ): ontro 0-3730 0-370 

6 Cut-off Valve Control Shaft 
in Valve Body 

0-3750 
Valve body—bore 3 0-378 

0°3755 0-0020 ; 
- 0-005 

0:3720 0-0035 
Control shaft——-diameter 0-370 

0-3730 

  

Combustion Chamber (Type 4, Ghost 48 Mk. | only) 
(Fig. 11 — pre-mod. 293 and Fig. | la— mod. 293 pre-mod 437) 

Rey. 
No Component and Description | 

1 Locating Plug in Flame 

Tube Suspension 

Sleeve 

Sleeve—bore 

Locating plug—outside 
diameter 

Sleeve—ovality of bore 

New 

Dimensions 

Permissible 

im, 

0-831 

0-833 
  

0-824 

0-826 
  

New 

  

Permissible 

  

  

  

Worn ~ Worn Remarks 
. | Clearances | _, 

Dimensions Clearances 

In. In in. 

0-840* - * Provided that the wall 
0-005 0-014 thickness of the suspen- 

| 0-009 sion sleeve is not less 
Not than 0-040. 

permitted 

The maximum diameter 

0-009 _ of sleeve bore to be not 
greater than the Permis- 
sible Worn Dimension. 

Revised by Amendment No. 114 
September, 1954
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Page 48 Ghost Forty-eight 

Ref. i a New Permissible Kew PECTS . 
; Component and Description . . Worn - Worn Remarks 

No. Dimensions | ,,. : Clearances A, 
Dimensions Clearances | 

in, in. in, in, 4 

2. Burner Projection Adjustable by adjusting 

a . washers situated beneath Projection of burner be 0-250 Harner dischrase’ Moni: 

yond rear face of swirler | ae — a ' HapAragie. 
miner ‘sleeve 0-300 |inal thickness of each 

washer is 0-050. 

3 Burner Shroud in Swirler | * Wear is permitted local- 
_. 1-073 ly on the outside diameter 
Swirler assembly—bore 1077 1-083 of the burner shroud at 

0-011 0-021 the swirler bore location, a 
cepa 0-017 = |to the extent of 0-008 

Burner shroud—outside 1-060 = maximum depth. The 

diameter 1-062 minimum dimension 
measured across the 

diameter of the burner 
shroud where the maxi- 

mum depth of wear oc- 
curs is to be 1-052. 

3a Expansion Chamber 

Plunger Spring 

Pre-mod, 293 (Fig. 11) 

Test length 0-750 

| Fauival toad 43-5 |b 
quivalent loa = 

48-5 |b. . . 
: Spring to be inspected 

Mod, 293 (Fig. 11a) | ‘Visually for def | vis ects. 
Test length 1-125) || EMBL ARE SENN 
Rauival _ 40-5 |b 
Squivalent loa ~ guivalent loa 2-5 Ib - ; 

| 

  

         
    

Oo 

é [ 
Ty iN t 

ale t 

eS It 
|. { 
10 O : 

= a 

Fig. 11. 
Ghost 48 Mk. I only), pre-mod. 293. 

Combustion chamber (Type 4 

      /p 3 

2 

INTERCONNECTORS 

Revised by Amendment No. 116 
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Ghost Forty-eight Page 49 

Permissible ; | Permissible | 
Re. Component and Description . New Worn . Mew Worn Remarks 
No, Dimensions . : Clearances | . ; | 

| Dimensions Clearances 
———__|- _ | _ - _ lr _ 

| | in | in in. In. 

fe 4 Flame Tube Locating Pads | | 
in Expansion Cham- | | 

ber Support Pads | Provided that the diam- 
| . 

Flame tube locating pads | eter over the locating 
—depth of wear, inden- | | | pads is not less than 9-864 

tation or depression of _ | 0-010 ~ ignoring depth of wear at 

flame tube: skin | | the plunger locations. 

Expansion chamber sup | | | If wear exceeds 0-002 Expansia amber sup- . . 
port pads — depth of | = 0-002 = < supper pads may be-sal- 
sacs , | vaged to T.R.339, chapter 

Projection of plunger | 
beyond inner face of | Pre-mod. 293 only. 

guide block when plun- — | 0-062 — — | Measured prior to fitting 
ger flange is bottoming Min. ‘flame tube. See Fig. 11. 
on outer face of guide 

block 

   
Fig. Ila. 
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INT ERCONNECTORS 

Combustion chamber (Type 4, Ghost 48 Mk. I only), mod. 293, pre-mod. 437. 

Revised hy Amendment No. 137 
April, 1958 

 



Chapter 38 
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COMBUSTION CHAMBER 

Ref 
~ Component a ripti No. | pon nd Description 

  

4a | Expansion Chamber 

| Plungers in Guide 
Blocks or Bushes 

| 
| 

| 

Guide block or bush— | 
bore | 

Plunger—outside 
diameter 

Guide block or bush— | 

ovality of bore 

5 | Interconnector Inner 

Sleeves in Flame Tube | 

Sleeves | 

Flame tube sleeve—bore 

Interconnector inner 

sleeve —- spherical dia- 

meter | 

6 Interconnector Inner 

Sleeves in Outer 
Sleeves, End Float 

Outer sleeves — overall 
depth of recess on any 
two combined sleeves   

| Inner sleeves — overall | 
| 
| length of lugs on any 

| two combined — sleeves     

7 | Interconnector Outer | 
Sleeves in Expansion 
Chamber Bushes | 

Bush—bore 

Outer sleeve —spherical 

diameter 

  

8 | Flame Tube Scoop and 
Grid 

| Clearance between flame 

| tube scoop and grid as 
indicated on Fig. 11 and 

lla 

  

| * . 

| Permissible 

  

  

  

  

  

  

  

de Havilland 
Ghost Forty-eight 

  

  

  
  

  

      
  

New Permissible | New | 
. bs Worn | Worn Remarks 

Dimensions . : Clearances | . 
| Dimensions Clearances 

. ee a | 
In. in. | in. in. 

| - | | | | 

0-5000 
0-505 See Fig. 11 for guide 

0-5008 00010 | | block (pre-mod. 293) and 
| 0.0033 | 0-006 Fig. lla for bush (mod, 

| 0-494 eats 
0-4990 } | 

Maximum diameter of 
| | guide block or bush bore 

— 0-005 —= | — to be not greater than the 

| Permissible Worn 
| | Dimension. 

| _ 

* Local wear is permitted 
| |in the flame tube sleeve 

| bore provided that the 

1-200 * | wall thickness of the 
2 1-211 | flame tube sleeve is no- 

1-202 0-001 0-012 where less than 0-030 and 

0-008 the Permissible Worn 
1-194 | 1-188 Dimension for flame tube 
1-199 sleeve bore is not ex- 

| ceeded. 

| a 

| 

0-850 | | 

0-860 O00 | 
| 0-010 

—— 0-060 
| 0-040 

0-820 | 

oso 790 

1-7500 | 
1-7510 4 | ' 0-003 

| wr 0-0043 

1-7487 
1-746 

1-7497 | 

|To facilitate measure- 
| /ment of this clearance on 

engines at mod. 340 

0-080 — ~- — standard and subsequently 
0-100 | there are three inspection 

eh drilled equidistantly 
in the scoop. Measure- 

‘ment of the clearance 
340 may be | pre-mod. 

| effected through the flame 

| tube snout. 

Revised by Amendment No. 137 
April, 1958
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Ghost Forty-eight Page 51 

i Permissible Permissible 
Ref. | : “ga New , | New ; . 

sory ; ‘ Ww / Remark 
No. Component and Description Diniensivns orn | Cfearances | x W are emarks 

Dimensions | Clearances 

| in. in. in, in, 

9 | Flame Tube Rear Locat- | * If it is found on inspec- 
ing Muff in Rear tion that the wall thick- 

Outer Casing Joint ness between the diam- 

Ring | | eter of the bore and the 

: ; | 7-800 * bottom of the sealing 
Joint ring—bore 7805 _ groove on the joint ring 

. \ = = is less than 0-032, then 

Locating muff—spheri- 7-772 7-765 the rear outer casing fit- 

cal diameter 7-475 ting assembly must be 

considered unserviceable. 

Combustion Chamber (Type 5, Ghost 48 Mk. | and 2) 

(Fig. [1b — mod. 437, 712, 722, 743, 825, 901, 987 and 1113) 
    

  

  

  

Ref New | Permissible New Permissible 
ef. cautinge Y | ee Ne ; / 

No. Component and Description Diniensians W orn Clearances Worn Remarks 

| Dimensions Clearances 
| 

| in. in, in. in. 

| Locating Plug in Flame ~ Zz i - — f 5 

Tube Suspension | 
Sleeve | | 

: | 0-831 * | | 
Sleeve—bore 0833. 0840 Jf) | * Provided that the wall 

0-005 0-014 thickness of the suspen- : : 
‘ . . 0-009 | sion sleeve is not less 

Locating plug—outside 0-824 Not | than 0-040. 

diameter | 0-826 permitted | | / ; 

| The maximum diameter 

e_avality . - ; _ | i of sleeve bore to be not 
Sleeve—ovality of bore 0-009 | | sreuter than the Permis- 

| sible Worn Dimension. 

2 | Burner Projection Adjustable by adjusting 

Projection of burner be- 8-050 | | washers situated beneath 

vond rear face of swirler “= — — burner diaphragm, Nom- 

inner sleeve 0-100 | ‘inal thickness of each 
washer is 0-050. Not 
more than 3 washers may   be fitted to any one 

| | | chamber. 
    

3 | Burner Shroud in Swirler | | * Wear is permitted local- 

Swirler inner sleeve— 1-069 ‘ly on the outside diam- 

bore 1-073 | 1079 _eter of the burner shroud 

| 2007, 0-017 at the swirler bore loca- 
| s | : 

| Burner shroud—outside 1-060 | | 0-013 tion, to the extent of 
2 | 0-008 maximum depth. 

| diameter 1-062 | The minimum dimension 
| measured across the 
diameter of the burner 
shroud where the maxi- 
mum depth of wear oc- 

| curs is to be 1-052. 

  

  

    

3a Expansion Chamber | 

Plunger Spring |   
Test length 1:125 — — — | 

40-5 Ib. Spring « Snes 
. s a a | Spring to be inspected 

Rosacea’ Iai 49-5 Ib. visually for defects. 
  

Revised by Amendment No. 125 
July, 1956



Chapter 38 COMBUSTION CHAMBER de Havilland 

  

  

  

ovality of bore | not greater than the Per- 
| missible Worn Dimension. 

Page 52 Ghost Forty-eight 

, — Permissible Riu. Permissible 
ie. Component and Description . New Worn ; en Worn Remarks No. Dimensions ; : Clearances . 

Dimensions € learances 

in. in. | in. in. 

4 | Flame Tube Locating Pads 7 oo | Provided that the radius 
in Expansion Chamber over the locating pads is 
Support Pads not less than 4-6130. 

Flame tube locating pads _ 0-010 - | 
depth of wear, inden- - — 

tation or depression of 
flame tube skin | | | 

| 
Expansion chamber sup- | | If wear exceeds 0-002 
port pads— depth of — 0-002 -- | -- support pads may be 
wear salvaged to  T.R.339, 

| chapter 30, 

5 | Expansion Chamber | 
Plungers in Bushes | | 
(mod, 437) or Guide | | | 
Blocks (mod, 743) | | i | 

Bush or guide block— 0-5000 0-505 | 
E 50 ue | bane | Sss008 | 0-0010 

3 0-006 | 
Plunger—outside | 0-4975 | 0-494 | ot? | 
diameter 0-4990 

| | | Maximum diameter of 
| Bush or guide block-— | 0-005 bush or guide block to be 

| 

  

   

  

Lp 
MOD GT 743 OFFSET TYPE B 
GUIDE BLOCK TO SALVAGE an 
EXPANSION CHAMBER 7 
PRE-MODGT 293.27 

tip 

  

   

    

we 

    

  

  

4 

MOD. GT 743 OFFSET TYPE | ZL 

SUPPORT PAD TO SALVAGE / 4 A 
EXPANSION CHAMBER / i HP 9 
PRE -MOD GT 293 2 4 ‘ f 7 

  

INTERCONNECTORS 

Fig. 11h, Combustion chamber (Type 5 Ghost 48 Mk. 7 and 2), mod. 437, 712, 722, 743. 825. 901. 987, 
and 1113. 

Revised by Amendment No, 127 
October, 1956



de Havilland COMBUSTION CHAMBER Chapter 38 
Ghost Forty-eight Page 53 

| , Permissible | Permissible | 
ef. |. ad New : New 

Hey Component and Description . Worn + Worn Remarks 
No. Dimensions 5 : Clearances ‘ 

| Dimensions | Clearances 

in, | in. | in. in, 

| * Local wear is permitted 

  
      

  

  

  

  

    

6 Interconnector Inner | in the flame tube sleeve 

| Sleeves in Flame Tube | bore provided that the 
Sleeves . wall thickness of the 

1-200 1 flame tube sleeve is no- 
| Flame tube sleeve —bore 1-202 ~ 0-001 | 5 where less than 0-030 and 

0-008 0-012 the Permissible Worn 
| Interc dine: Tamm Dimension for flame tube 
Fed ai 1-194 | 1-188 sleeve bore is not ex 

sieeve spherical dia- | 1-199 | | ceeded. 

eter | | | LL So 
7 Interconnector Inner | 

Sleeves in Outer | 

| Sleeves, End Float 

Outer — sleeves—overall | 9-850 
| depth of recess on any | 0-860 0-900 | 

two combined sleeves | 0-010 

| ‘| —— 0-060 
| 0-040 | 

Inner sleeves - over- | | 

all length of lugs on | 0-820 0-790 
| any two — combined 0-840 

sleeves 

8 | Interconnector Outer 

Sleeves in Expansion 

Chamber Bushes 

| 11-7500 is 
Bush—bore | | 1-754 | | 

1-7510 | 0-0003 
| 0023 0-0043 

O- | | 
je— ic: 1-7487 om Outer sleeve—spherical Visor 1-746 | | 

| diameter 1-7497 

  

Revised by Amendment No. 137 
April, 1958



Chapter 38 

  

HYDRAULIC PUMP DRIVE de Havilland 

    

Page 54 (Ghost 48 Mk. 1 in Sea Venom) Ghost Forty-eight 

a = : a 

Ref. é | | New Permissible | New | Permissible mark 

No, © Ortponent and Description Dimensions |... 0" Clearances ee | Remarks 
Dimensions Clearances 

————— |— = SS ae a Si es — a 

| | in. in, | in. int. | 
| — __| ae ant —" 

9 | Flame Tube Rear Locat- | | | | 
ing Muff in Rear | 
Outer Casing Joint | | If it is found on inspec- 
Ring jtion that the wall thick- 

. . | FeGT5 ness between the diameter 
Joint ring—bore 7795 | 7-730 | of the bore and the 

- | | - a bottom of the sealing 
Locating muff — spheri- 7-687 . | ring groove on the joint 

cal diameter 7-690 7-685 J! jring is less than 0-040, 

‘then the rear outer casing 

| Locating muff — spheri- | | fitting assembly must be 

| cal diameter — ovality _ 0-010 | - | - considered unserviceable. 
total indicator clock | | If the spherical outside 
reading diameter of the locating 

Ref. 

No. 

  

Hydraulic Pump Drive (Ghost 

    

  

  

| muff has become damaged 

or worn beyond the Per- 

missible Worn Dimen- 
sion, the flame tube and 
head fitting assembly may 

ibe salvaged in accord- 

ance with T.R.353, 
chapter 30, 

| 

48 Mk. | in Sea Venom only) (Fig. 1 1c) 
  

    

Permissible ; | Permissible 
C ponent and Description New Worn Mew | Worn Remark 
oMmponent and Mescri Dimensions | ,,. ; Clearances | : AGA 

Dimensions | | Clearances 

in. | in, in. | in. 

Quillshaft in Spur Gear | 
and Sleeve, Spline 
Backlash | 

| 
| 

Spur gear and sleeve— 0-1250 | 01305 

width of splineways | 0-1265 | 0-0015 | 

| | 0-0045 Ms 
Quillshaft—width of 0-1220 . 
splines 0-1235 

| 0-118 

Revised by Amendment No. 125 
July, 1956



de Havilland HYDRAULIC PUMP DRIVE Chapter 38 

Ghost Forty-eight (Ghost 48 Mk. | in Sea Venom) To face page 54 

    
        
    

          

  
                    
            

    

een 

6 7 

3 aemsisen 

2 

4 

~ -WHEELCASE TOP 

op -SPARE DRIVE GEAR   
Fig. dle. Hydraulic pump drive (Ghost 48 Mk. I in Sea Venom only). 

Issued by Amendment No, 116 
February, 1955





de Havilland 
Ghost Forty-eight 

Ref. “ 5 aii... | New 
No. Component and Description 

Dimensions 

HYDRAULIC 

Permissible 

Worn 

Dimensions 
  

PUMP DRIVE 
(Ghost 48 Mk. 1 in Sea Venom) 

Chapter 38 
Page 55 

Permissible 

Worn Remarks 

| Clearances 
| 

| New 
| Clearances 

  

  

  

  

  

  

  

  

  

  

  

  

    

in. in. in, in. | 

2 Driving Shaft in Bevel | 
| Gear and Sleeve, | 

Spline Backlash 

| ae | | 
Bevel gear and sleeve— | 0-1250 09-1305. | | 
width of splineways 0-1265 ° 0-0015 

| | 0-0045 0-007 | 

Driving shaft—width of | 91220 | 4 \ 1. | 
| splines Q-1235 | 
| | | 

ye _ ——— 7 

3 | Bevel Gears in Bushes | | 

| 0:6875 / - | 
Bush—bore | —— 0-6905 | 

0-6880 0-0015 
_ 0.0025 0-0045 

Bevel gear shank—out- | 06855 ; ~ 
: ; —_— 0-683 | 

side diameter 0-6860 | | 

_ ee | 

4 Vertical Bevel Gear | The end float is measured 
| }as the clearance between 

0-0027 | the washer and the hous- 
> " — — | . . . . + 

| End float | 00256 | 0-036 ing as indicated on dia- 

| | | gram. 

—— — 2. Jo 
| | | 

5 Horizontal Bevel Gear | | The end float is measured 

las the clearance between 
| 0-0026 the washer and the 

End float | a 0-0306 0-040 adapter as indicated on 
| | diagram. 
| | | 

_| | 
6 Hydraulic Pump Shaft in 

Bevel Gear | | 

| _ . | Bevel gear—width of = O1 = 0-1305 _ | _ 
splineways | 0-1265 | 

| 

| | 
7 Bevel Gears | Adjustable by means of 

| the following shims :— 
0-005 _ | . 

Backlash a Soll | 0-015 One situated beneath the 
hydraulic pump adapter 

| flange and another be- 

| neath the hydraulic pump 
drive housing bush flange, 
both 0-060 nominal thick- 
ness, half solid and half 
shims or all laminated in 

| 0-002 or 0-003 increments. 

Revised by Amendment No. 114 
September, 1954



Chapter 38 AIR-INTAKE de Havilland 
Page 56 Ghost Forty-eight 

Air-Intake (Ghost 48 Mk. 2) (Fig. 12) 

  

  

    

    

  

  
  

  

  

  

  

  

  

    

    

  

    

  

é | —_ Permissible New Permissible 
* | Component and Description ew Worn Sie, ; Worn Remarks 

No. Dimensions ,. : Clearances | 
| Dimensions | | Clearances 

in, | in, | in | in. 

1 | Ball and Roller Bearings | | 
| in Upper Driving | | | 
| Gear Bearing Hous- | 
| ing 
| | 3-561 

Housing—bore ae — 3-5632 | 
| 3+5622 — 60-0002 | 

| sain | 40015 
| Bearings—outside | 3-5612 3-5600 Pee 
| diameter 3-5617 | | 

_ re | fe es ees 

| | 
2 | Upper Driving Gear Ball | | 

Bearing 

End float between inner _ 09-0055 0-012 
and outer races | 0-0086 ~ 

a | — ———————————— _— —_ —— 

3 | Upper Driving Gear Rol- | | 

ler Bearing 

Diametral clearance be- 0-0010 
tween rollers and outer — — | sons | 0-0025 
race “0015 

4 | Upper Vertical Driving | 
Shaft in Starter Dog, | | | 
Serration Backlash | | 

Starter dog serrations— _ 9.7938 | 
dimension between | fees 0-711 | 
parallel faces | 0-7053 0-0008 

—_—_—_—_ 0-008 | 

| Driving shaft serrations 0-6998 0-0055 
| —dimension over paral- 0-6958 | 
| lel faces 90-7030 | 

5 | Ball and Roller Bearings | | 
in Lower Driving | 
Gear Bearing Housing | 

| Housine 20465 
| ousing—bore | P0471 | 

| aheee mm, —0-0007 

51,996 mm. +0-0004 Not 

| | permitted 
Bearings—outside |  2-0467 _ — 0,019 ram. 

| diameter | 9.0472 +0,009 mm. | 

| | 
| 51,987 mm. | 

| 52,000 mm. 

6 | Lower Driving Gear Ball | | | 
Bearing | 

| 0-005 0-007 | Hoffman type No. 125, 

| End float between inner | _ _ || | 
| and outer races | 0-002 9-006 Ransome and Marles type 

| 0-004 | LJ.25. 

  

Revised by Amendment No. 126 
August, 1956



de Havilland 
Ghost Forty-eight 

Permissible 

  

Ref. | Booegl New ; 
f |Component and Description ,,. ‘ Worn 

No. | Dimensions | ,,, . 
Dimensions 

| in, in, 

7 Lower Driving Gear Rol- 
ler Bearing | 

| | | {| 
| 

Diametral clearance be- | | 
tween rollers and outer —_ -- 

| race | 

AIR-INTAKE 

New 

Clearances 

0-0010 

0)-0015 
  

0.0008 
  

0-0012 

Permissible 
Worn 

Clearances 
  

in. 

| 0-002 

0-002 

Chapter 38 
Page 57 

Remarks 

Hoffman type No. R.125 

or R.125.V2. 

| Ransome and Marles type 

LRJ.25. 

  

BACKLASH —— 

  

  
  

   

  

  

BACKLASH 
9 

BACKLASH 

Fig. 12. 

  
Air-tntake (Ghost 48 Mk. 2) 

  
Revised by Amendment No. 137 

April, 19358



Chapter 38 TOP WHEELCASE 

  

  

  

de Havilland 

  

  

  

  

  

  

  

  

Page 58 Ghost Forty-eight 

—_ | Permissible | Fess Permissible 
Ref. | Goaepanans and Description _New | Worn i New Worn Remarks 
No. Dimensions | ,,. : | Clearances ‘ 

Dimensions | Clearances 

| in, in. in. | in. 

8 | Lower Vertical Driving 
Shaft in Lower Driv- 
ing Gear, Serration 
Backlash 

Lower driving gear ser- | 0-4577 | 

| rations—dimension _ be- —— 0-4641 | 
| tween parallel faces 0-4589 0-0006 | 

Driving shaft serrations 0-4545 0-0044 one | 

—dimension over paral- = —— 0-4507 | 
lel faces 0-457] | 

9 Lower Driving Gear and | 

Accessory Drives Idler 

Gear 

0-004 
Backlash -_- -- 0-017 | 

0-012 | 

Top Wheelcase (Ghost 48 Mk. 2) (Fig. 13) 

| | Pormisatere | | Permissible | low eCrrnissidie I , | Ferns. | 

Ref. Component and Description ee. | Worn 3 Men . Worn Remarks 
No. Dimensions | ,,. : Clearances : 

| Dimensions Clearances | 

in, in. in. in. 

1 Generator Drive Gear | | | 

Roller Bearing in | | 
| Housing | 

| 2-0470 | 
Housing—bore 2-0485 

2:0476 

| 51,994 mm. 52.033 —0-0002 | 
——_— 52, nm, 
52,009 mm. mm") 49-0009 +0-0013 

Roller bearing —outside 2-0467 —0,006 mm. +0,033 mm. 
: 2-0457 [ 

diameter 2-0472 | +0,022 mm. 

| 51,987 mm. | 
| BEAST THES aay sn. | 

52,000 mm. 

2 | Generator Drive Roller | | | 
Bearing | 

0-0010 | Hoffman type No. R.125 
: 9-002 or R.125.V2 

|  Diametral clearance be- 0-0015 oe 
tween rollers and outer — a= 
races | 0-0008 0-002 Ransome and Marles type 

| 0-0012 LRJ.25. 

Revised by Amendment No. 137 
April, 1958



de Havilland 
Ghost Forty-eight 

  

GENERATOR DRIVE 
GEAR 

IDLER GEARS aT 

STARTER 

SECTION AA 

        

  

  

Fig. 13. 

TOP WHEELCASE 

2A 18 

  

  

  

  
\ mic eed | 

12 21 1924. 20 25 15 2 
BACKLASH BACKLASH 

BACKLASH 

23 

17 2214 13 16 27A 26 29 
\ | 

IDLER GEAR 
ENGINE SPEED 
INDICATOR DRIVE 

DTSEAR A - 

  

  

BACKLASH 

Chapter 38 
Page 59 

~-36 

BACKLASH 
35 

— 3 

, —-—- 32 
rs 
uF   
COMPRESSOR DRIVE 

GEAR 

  

  
  

ENGINE SPEED 

Top wheelcase (Ghost 48 Mk. 2) 

INDICATOR DRIVE GEAR 

Revised by Amendment No. 114 
September, 1954



  

  

  

  

    

  

  
  

    

  

  

  

Chapter 38 TOP WHEELCASE de Havilland 
Page 60 Ghost Forty-eight 

New Permissible | Atew Permissible 
No, | Conipenent and Description | py, . Worn qo Worn Remarks 
ae Dimensions Dimensions | Clearamnes Clearances 

- = _ || _ lapels ee 

in. in. in. in, 

J | e 
3 | Generator Drive Bevel | | 

| Gear (Vertical) Ball | 

Bearing in Housing 
2°4407 

|  Housing—bore 54413 — 

| ; 
| | 61,994 mm. | ~ 0-0002 

| 62,009 mm. | +0-0009 | Not 

Bearing—outside | 2-4404 - 0,006 mm. | permitted @ 

diameter | 24409 + 0,022 mm, 
| | 

| (61,987 mm. 
| | 62,000 mm. 
| 

a 1 J ___| - ______t - ee 

| | 
4 Generator Drive Bevel | | 

Gear (Vertical) Ball | 

Bearing 
| | 0.0039 
| | one 0-009 | Hoffman type No. 325. 

eae float between inner _ _ || | 

aoe BIER een | | 0-003 0-007 | Ransome and Marles type 

| | 0-005 MJ.25. 

= | ee ee ic 

5 | Generator Drive Bevel | 

\ Gears (Inclined) Ball | 

and Roller Bearings | | 
in Housings 

: 2:°6868 | 
Housing—bore | > 6874 2-6883 

- hee? | 40-0013 | 
Bearings—outside 2-6865 +0809 | 

; 2-6855 | 
diameter 2-6870 | 

| 

6 | Generator Drive Bevel | | 
Gears (Inclined) Ball | | | 
Bearings % 

0-00 | Z ty XL5.12 | ( 00044 | 0-009 HOD ee , 
. | 0-0071 | or XLS.12.V2. 

| End float between inner _ _ | | 

| and outer races | 0-003 8007 | Ransome and Marles type 
| 0-005 | XLJ.14. 

| | | 
| | 

7 | Generator Drive Bevel | 

| Gears (Inclined) Rol- | | 

| ler Bearings | 
| | 0015 

oe 0-0025 Hoffman type RXLS.14. 
Diametral clearance be- | | 0-0020 

tween rollers and outer = | — 1 
race | 0-0008 0-0015 Ransome and Marles type 

| | 0.0012 XLRI}.     
Revised by Amendment No, 137 

April, 1958



de Havilland 
Ghost Forty-eight 

TOP WHEELCASE 

    

  
      

Ref New Permissible 

* | Component and Description| ,. : Worn 
No. Dimensions Diimensiang 

in. in 
—— a 

8 | Generator Driving Shafts 
in Bevel Gears and | 
Couplings  Serration 
Backlash 

Gear and coupling ser- 0-5340 
rations—dimension — 0-5414 
between parallel faces 0-5352 

Shaft serrations—dimen- 0-5288 0:5240 
sion over parallel faces 0-5314 

9 | Generator shaft in Coup- 

| ling 

| Coupling serrations— 0-5340 

dimension between — 0-5414 

parallel faces | 0-5352 

10 | Generator Drive Bevel | 
Gears | 

Backlash | = | ~ 

| 

| | | 
| | 

| 

| 

| | 

— — | 
11 Roller Bearings in Gener- | 

ator Idler Gear | 
G b 1-8740 
ear—bore — -- 

, 1-8745 

Roller bearings—outside | 1-8742 | | 
diameter 1-8747 

12 | Generator Idler Gear | | 

Roller Bearing (Bot- | 
tom) 

End float between inner 
| and outer races 

  

12a| Generator Idler Gear | 

Roller Bearing (Top) | 

Diametral clearance be- | 
tween rollers and inner | 
race 

New 

Clearances 

0-0026 

0-0064 
  

0-005 

0-011   
= 9-0007 0007 

+0-0003 

| 
| 

| 
  

00010 

0-0015 

| 0-005 
| 

| 

Permissible 

Worn 

Clearances | 

in, 
  

0-010 

  0-015 

Not 
| permitted 

0-006 

0-009 

0-002 

| 0-0015 
| 

Revised by Amendment No. 

Chapter 38 
Page 61 

Remarks 

Adjustable by the follow- 
ing adjusting shims:— 

  
| (a) one shim situated be- 

neath generator drive 
| shaft asp vertical housing 

flange ;j in. nominal 
| thickness in 0-003 incre- 
| ments. 

| () one shim situated be- 

neath both inclined bear- 

ing housing flanges |; in. 

nominal thickness in 
0-002 or 0-003 incre- 
ments. 

Hoffman type L.4491 

Ransome and Marles type 
LLRIN.}. 

Hoffman type L.4571   
‘Ransome and Marles type 
LLRJ.4. 
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Chapter 38 TOP WHEELCASE de Havilland 
Page 62 Ghost Forty-eight 

7 Permissible | ; Permissible 
Ref. ais spe New ‘ New 

, Component and Description ,,. . Worn |... Worn Remarks 
wwe Dimensions Dimensions Clearances Clearances 

in. in, in, in. 

13 | Starter Drive Ball Bear- 

ings in Planet Gears 

Carrier 

Planet gears carrier— 1.9993 2.0008 
bore 1-9998 “ | — 90-0002 

——— +0-0013 

Ball bearing—outside 1-9990 1-9980 PME | 
diameter 1-9995 | 

14 Starter Drive Ball Bearing | 

0-004 z ype § i . aor 0-010 pa S.10 with 

End float between inner | 

and outer races _ | 
| 0-004 0-010 | Ransome and Marles type 

1 0-006 [EE 

ee es 

15 | Planet Gears Carrier in 
Bottom Cover Bearing 

. | 2°3750 | Bearing—bore | 2-3775 
2:3755 0-0025 

— 0-005 
Planet gears carrier— 2-3720 2-370 00035 

| spigot diameter | 2-3725 | 

16 Planet Gears Carrier and 

| Cover | 
/ 0-003 

| | |) 0-030 — Pre-mod. 845. 
| | | 0-021 
| End float et | —_ | 

| | 0-003 
| | 0-030 | Mod. 845 and 1036, 
| | | 0-023 | 

| | 

17 | Planet Gears Carrier | 

Cover in Top Cover | 
| ; 

Top cover—bore oH 1:628 s 
: | 0-004 | | ae 0-007 

Planet gears carrier 1-6205 1-618 ee 
cover—spigot diameter | 14-6210 

| | | 

18 | Needle Rollers in Planet | | 

| Gears | 

0-0008 | 
| Diametral clearance ~- —_ 0.0022 0-0035 | 

| | & J ee ee |— | | _ 
19 | Planet Gears | 

0-002 End float = — | = 0-012 | 
0-008 

  

Revised by Amendment No. 126 
August, 1956 
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Ref. | New Permissible New | Permissible , 

N Component and Description Hiner Cl ne Worn Remarks 
INQ, ImMenSTONS : cs = €arances “ 

Dimensions Clearances 

in. in. in. 

20 Sun Gear and Planet | 

Gears 

Backlash 1 0-010 acklas 0-007 | 

21 +=Planet Gears and Annulus 

Gears 

Backlash roe 0-012 ow 0-009 ° 

22 = Starter Shaft in Sun Gear | 

Sun gear serrations— 0-4577 
dimension between = = 

parallel faces 0-4389 

23 | Starter Dog in Starter This clearance is meas- 

Drive Dog ured with starter drive 
dog bottoming on planet 

Axial clearance between __ 0-015 _ | gears carrier nut and is 

dog teeth 0-025 adjusted by means of an 
adjusting shim situated 

| between wheelcase top 

and starter gears casing. 
| The nominal thickness of 

shim supplied is 0-114 in 
0-003 laminations. 

24 | Starter Drive Dog = on 

Planet Gears Carrier 

End float of starier drive _ 0-002 0-014 

dog when free 0-008 

25 | Starter Drive Dog = on | 
Planet Gears Carrier | 

00017 | . 
| 0-0068 0-012 Part No. 92621. 

Backlash (angular move- _ | | | | 

nen | 20015 | oor | Part No. 91689 eT Ae | . art INO. . | 0-0060 | mse 

26 Roller Bearings in Engine 
Speed Indicator Idler 
Gear 

15738 
Gear—bore | 

1-5743 

39,974 mm. —0:001 

39,987 mm. ~ 0-000 | Not 

| itted 
Roller bearings—outside 1-5743 | 0.026 mm. Permitte 

diameter 1-5748 — 0,000 mm. | 

| 39,987 mmm. | | 

40,000 mm. | 

Revised by Amendment No. /14 
September, 1954



Chapter 38 TOP WHEELCASE de Havilland 
Ghost Forty-eight 

    

    

  

  

  

  

    

  

  

  

Remarks 

Hoffman type R.117LL. 

| Ransome and Marles type 
LLRJN.17. 

Hoffman type R.117E. 

Ransome and Marles type 

LLRJ.17, 

  

  

  

  

  

Hofiman type bearing 

No. 117 or 117.V2 

Ransome and  Marles 
type Bearing LJ.17. 

Hoffman No, 117 

or 117.V2 

type 

| Ransome and Marles type 

LJ AT. 

Page 64 

. | . | Permissible | Permissible Ref. jx cmadlxdicvac:! New New 
No. Component and Description Dimensions | Dine | Glearances | Worn 

| Dimensions Clearances 

in. in. in. in. 

27 | Engine Speed Indicator 

Idler Gear Roller > | 
Bearing (Bottom) 

| | ae 0-006 
End float between inner _ _ | see 
and outer races | 0-002 

-009 
| 0-006 

27a) Engine Speed Indicator 

Idler Gear Roller 

Bearing (Top) 

0-0010 
; —— 0-002 

Diametral clearance be- »  0-0015 
tween rollers and inner — = | 
race || 09-0005 _ 

iI 0-0015 
| | | 0-0009 

28 | Ball Bearings in Engine 
Speed Indicator Drive 

| Housing 

1-5725 
| Housing—bore —— ad 
| 1-5730 

39,942 mm. —0-0023 

| 39,954 mm. —0-0013 Not 

| < ermitted 
| Ball bearings—outside 1-5743 ~ 0,038 mm. P 

| diameter 1-5748 | — 0,033 mm. 

| 39,987 mm. | | 

40,000 mm. 

| 
; Housi b 1-5725 

ousing —bo — | using re aD 

39,942 mm. -0:0023 

| 39,954 mm. | —0-0014 | Not 

4s permitted 
Ball bearings—outside 1.5744 _ ~ 0,038 mm. 
diameter 1:5748 —0,036 mm. 

39,990 mim. _ 

40,000 mm. 

——| pn, _|—_ 

29 | Engine Speed Indicator 
Drive Ball Bearings 

0-0035 0-009 

. 0-0060 
End float between inner _ _ 
and outer races “007 | 0-002 6-006 

| 0-004 

Revised by Amendment No. 137 
April, 1958



de Havilland TOP WHEELCASE 

Ghost Forty-eight 

Ref. 

No. 

30 

33 

34 

35 

| Permissible 

    

  

  

  

  

  

  

  

  

. - oo New ; New 
Component and Description Dimensions wen ; | Clearances 

| | IMNECASLOTS 

in. in. i in, 

| 

Engine Speed Indicator 
Shaft in Gear Shaft 

Gear shaft serrations— | 9.2708 

dimension between —_ 0-2263 = 

parallel faces 0:2217 

Compressor Drive Gear 

(Spur) in Bush 
sigh 0-6875 aan 
ush—bore . 

06880 0-0015 

G hank—di 0-6855 0-0025 
ar s c— di r — 2 ear shan lamete 0-6860 0-6825 

Compressor Drive Gear 
(Spur) End Float 

5 
Gear—length of shank 2-151 2-161 ; 

2-155 0-002 
2-147 0-008 

Bush-—overall length - ; 2139 
2-149 

Compressor Drive Gear | 
(Bevel) in Bush 

Bush—bore ple 0-691 
0-6880 0-0015 

: 0-0025 
Gear shank—diameter 06658 0-6825 

0-6860 

Compressor Drive Gear 

(Bevel) * 
-002 

End float — — aoe 
0-025 

Compressor Drive Bevel 

Gears 
0-00 

Backlash _— | _— 0°005 
0-011 

  

Permissible 

Worn 
Clearances 
  

in. 

0-005 

0-012 

0-005 

0-030 

0-016 

Chapter 38 
Page 65 

Remarks 

* The minimum end float 

of 0-002 must be main- 

tained after the correct 

backlash between the 

bevel gears has been es- 

tablished. See Ref. No. 
35. 

* The minimum end float 

of 0-002 must be main- 

tained after the correct 

backlash between the 

bevel gears has been es- 

tablished. See Ref. No 
35. 

Adjustable by means of 
laminated shims nominal 
thickness s¢ in 0-003 in- 
crements, one situated 
beneath the flange of the 

compressor drive bearing 

housing. the other be- 

neath the flange of the 

compressor adapter. 

  
  

Revised by Amendment No. 114 
September, 1954



  

  

  

  

  

  

  

  

  

  

  

  

  

Chapter 38 OIL SUMP de Havilland 
Page 66 Ghost Forty-eight 

ol | bl ; ; | ‘ Permissible , Permissible Ref. , eeisiit New ; New : Lb No. | Component and Description DinenkranE ae Clearances Worn Remarks 
| Dimensions Clearances 

a a - |. | = ae ae - 

in. in. in, In, 

36 | Compressor Driving Shaft 
in Compressor Drive 

Gear (Bevel) 

jear—wi ine- 0-1250 Gear—width of spline- | : 0-1305 __ _ 
ways 0-1265 

37 ~—S All Spur Gears 

0-0050 
Back!ash — | — 0-017 

0-0125 

Oil Sump (Ghost 48 Mk. 2) (Fig. 14) 

Ref | New Permissible New Permissible 
;. |Component and Description | ,,. : Worn Pail Worn Remarks 

No. Dimensions . . | Clearances 
Dimensions Clearances 

in, in. In, In, 

I Accessories Driving Gears 

Ball and Roller Bear- 

| ings in Housing 

Housing—bore 24408 
2-4414 

61,996 mm. ~0-0001 

62,012 mm. +0-0010 Not 

. . permitted 
Bearings —outside 2-4404 _ | —0.004 mm. 

Giameter 2-4409 | +0,025 mm. 

61,987 mm. _ | 

62,000 mm. 

2 Accessories Driving Gears Hoffman type R.130 or 
Roller Bearing R.130V3M or L.3008. 

At engine reconditioning, 
if the existing roller bear- 

{ 0-0013 Ay ing is to be replaced by . | 0-0025 10 > 
Diametral clearance be- | 0-0018 the original type R.130, 
tween rollers and outer | — ox | it must be supplied with 
race | 0-0008 On a yellow anti-friction 

0-002 atal cage | 0-001? metal cage. 

Ransome and Marles type 
LRJ.30, 

3 Bevel Gears Adjustable by means of 
kash 0-005 an adjusting shim nominal 

Backlas — - au 9-016 thickness 0-060 in 0-003 
increments situated be- 

neath the flanges of the 
accessories driving gears 
housing and the fuel 

pump drive mounting 

plate bearing housing. 

  

Revised by Amendment No. 137 
April, 1958 
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Ghost Forty-eight Page 67 

ACCESSORY DRIVES IDLER GEAR 

    

   
    
      
   

         

  

FUEL PUMP AND HYDRAULIC 
PUMP DRIVING GEAR 

24 

10 

OIL PUMP DRIVING 26— 
__- GEAR 

  

\ 
HYDRAULIC PUMP & 
IL PUMP DRIVES 

GEAR   

  

   

   

CIRCULATING PUMP 

DRIVING GEAR 
| | y , 7 

/ | | | “ : 
2.13 14 15 17 18 23. 30 31 

BACKLASH BACKLASH BACKLASH BACKLASH 

SECTION AA SECTION BB 

ie 

   __—- BACKLASH 
FUEL PUMP AND HYDRAULIC 

PUMP DRIVING GEAR 

-—CIRCULATING PUMP 

DRIVING GEAR   

  

19... 

___HYDRAULIC PUMP AND 
OIL PUMP DRIVES 
GEAR 

~——~32 
/ SECTION CC BACKLASH 

20 OIL PUMP DRIVE 
IDLER GEAR 

| 32 
OIL PUMP DRIVING GEAR x BACKLASH 

MOUNTING CASING REMOVED TO SHOW GEAR TRAIN 

Fig. 14. Oil sump (Ghost 48 Mk. 2) 

Revised by Amendment No. 126 

August, 1956



Chapter 38 OIL SUMP de Havilland 
Page 68 Ghost Forty-eight 

Ri AP Permissible / Permissible 
Ref. |_. fn New , New ; 
N Component and Description Worn . Worn Remarks 
NO. . . Clearances 

Dimensions Clearances 
Dimensions 

mn. in, in. in, & 

4 Fuel Pump Drive Mount- 
ing Plate Ball Bearing 

in Housing 

2-4402 
Housing—bore oo = 

2:4408 

61,981 mm. 

61,996 mm. 

0-0007 

+0-0004 
  

Not 

  

  

Ball bearing —outside 2.4404 7 | —0,019 mm. permitted 

diameter 2.4409 +0,009 mm. 

61,987 mm. 

62,000 mm. 

5 Fuel Pump Drive Roller 
Bearing in Housing 

  

  

  

  

  

  

  

. 1-9988 
Housing —bore _- 

1-9994 ()-0007 Not 

: ‘ LQ: srmitted 
Roller bearing—outside 1-9990 _ + 0-0004 Pe 

| diameter 1-9995 

6 Fuel Pump Drive Roller 

Bearing 
0-0010 ; 

. a 0-002 Hoffman type RLS.9. 
Diametral clearance be- 0-0015 * 

tween rollers and outer os - 

bASES | 0-0008 0-002 Ransome and Marles type 
i} 0-0012 = "LR. 

7 Quillshafts in Fuel Pump 

Driving Gear, Serra- 

tion Backlash 

Gear serrations—dimen- 0-3814 
sion between parallel 0-3878 
r. 0-3826 7 
faces 0-0006 

i 0-007 

Quillshafts serrations— 0-3782 0-0044 

dimension over parallel 0-3744 
faces 0-3808 aces 

8 | Quillshaft in Hydraulic 

Pump Drive Quill 
Sleeve 

  Sleeve—width of spline- 0-1250 
ways 0-1265 Not applicable as the quillshaft is 

soldered to the sleeve and, there- 

Quillshaft—width of 0-1220 fore, there will be no backlash. 

splines 0:1235 | | 

Revised by Amendment No. 126 
August, 1956
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Ghost Forty-eight Page 69 

yo a of _ a / Permissi | rows s Faas issible 

Rel. Component and Description Ne " ; Worn Me a Worn Remarks 
No. Dimensions Dimensions Clearances Clearances 

in. in. in. in, 

9 Hydraulic Pump Shaft in 
Quill Sleeve 

Sleeve—width of spline- 0-1250 . _ _ 

ways 0-1265 arian 

10 Quillshaft in Fuel Pump 

Quillshaft serrations— 0-3782 

dimension over parallel 0-3744 = — 
faces 0-3808 

11 Oil Pump Drive Ball Bear- 

ings in Housing 
_— ‘ 2-0465 
ousing—bore 70471 — 

51,981 mm, -0-0007 

| 51,996 mm. 7 + 0-0004 
! serine Pre-mod. 748. 

Ball bearings—outside 2-0467 | 0,019 mm. 
diameter 2-0472 | +0,009 mm. 

51,987 mm, | 

52,000 mm. _ 

Housi 5 2-0450 
ousing—bor — 
usngeers 2-0456 

| 51,943 mm. 0-0022 

51,958 mm. — -0-0011 Not | Mod. 748 prior to bear- 
ermitted | 8 housing Part No. 

Ball. bearings—outside 2-0467 7 —0,057 mm.| 600930 being fitted. 
diameter 2-0472 — 0,029 mm. | 

51,987 mm. | | 
52,000 mm. 

2-0460 | | 
Housing—bore 7.0466 | — | 

51,968 mm. | | 0-0012 
51,984 mm. | 0-0001 Not When bearing housing 

; ‘ | anit Part No. 600930 is 
Ball bearings—outside 2.0467 | 0.032 mm, Permitted aed ‘ ae 

diameter ed . 
: 2:0472 | —0,003 mn. 

31,987 mim. 7 | 

| 52,000 mm. | } 

12. Oil Pump Drive Ball Bear- | 
ings 

End float between inner 

and outer races 

0-005 

0-002 

0-004 

Hoffman type L.25N_ or 

O08 | L2SNV2: 

: Ransome and Marles type 

0005 = | RLNI2S. 

Revised by Amendment No. 137 
April, 1958



  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

Chapter 38 OIL SUMP de Havilland 
Page 70 Ghost Forty-eight 

P ble | Permissible. - 5 Now | Permissible Torus ermissible 
Ref. Component and Description New: Worn. _., New Worn Remarks No, Dimensions | ,,. 2 Clearances | 

Dimensions | Clearances 

in. in in in. 

13 Quill in Oil Pump Drive 

Gear and Sleeve, Ser- 

ration Backlash 

Gear and sleeve serra- 0-2944 
tions—dimension 0-2999 
between parallel faces 0-2953 0-0005 0-006 

0-0033 | 
Quill serrations—dimen- 02920 0.2884 
sion over parallel faces 0-2939 

| a — a of 
14 Oil Pump Driving Gear 

in Sleeve, Serration 

Backlash | 

| 
Sleeve serrations— 0-2944 | 
dimension between 5 0-2999 | 
parallel faces 0-2953 0-0005 | 

| | 0-006 
Gear quill serrations— 0-2920 | 0-0033 | | 
dimension over parallel 0-2884 
faces 0:2939 

15 Oil Pump Driving and 

Driven Gear Spindles 
in Oil Pump Body 
and Cover 

. ; 0- 
Oil pump body and 6250 0-6287 
cover—bore 0-6255 0-0013 

0-005 
0-6232 0-0023 

G spindles—diamet 0-6200 ear spindles meter errr 

16 Oil Pump Driving and 
| Driven Gears, End 

Float The end float may be 
. 0-802 restored by carefully lap- 

pump body—depth — 0-808 ping the joint face of the 
Ob TERESS 0-805 0-002 oil pump body, but the 

0-799 0-006 0-008 recess depths must not be 

Gears—tooth width —— | 0-794 _teduced below the mini- 
0-800 | mum new dimension. 

17. Oil Pump Driving and | 
Driven Gears, Diamet- | 
ral Clearance 

Oil pump body—recess 1-397 | 1-401 
diameter 1-398 | 0-003 | 

| 0-008 0-007 

'  Gears—diameter over 1-393 | —. | 1-390 
teeth 1-394 

1g | Oil Pump Gears | 

| Backlash | —_ 0-020 jo nema - — 0-014 

Revised by Amendment No. 137 
April, 19358



  

  
    

  

  

  

  

  

  

  

  
  

  

  

  

  

  

de Havilland OIL SUMP Chapter 38 

Ghost Forty-eight Page 71 

| | — | _ BO 
| Permissible . Permissible 

Bel, Component and Description : hed | Warn ss Men Worn Remarks 
No. | Dimensions | ,- a Clearances : 

| ieeneianteas | Clearances 

in. | in. in. in. 
=| | - ee 

| | 

19 Oil Pump Drive Idler | 
Gear Ball Bearings in 
Housing | 

. 1-6528 
Housing——bore ——- — 

1-6533 

41,981 mm. | — 00007 
41,994 mm. +0-0003 Not —e 

16530 0.019 permitted ae ten 
Ball bearings—outside | —— — Ute Th 
diameter 1-6535 /+0,007 mm. 

| 41,987 mm. 
| 42,000 mm. 

| 
16513 | 

Housing—bore — —_ 
1-6518 

41,943 mm. ~ 00022 
41,956 mm. | ~~ —0-0012 — Mod. 748. prior to bear- 

: ing housing Part No 

Ball bearings—outside 1-6530 —0,057 mm, permitted 600932 being fitted. 

diameter 1:°6535 — 0.03] mm. 

41,987 mm. | 
42,000 mm. 

1-6523 
Housing—bore 16528 | 

41,968 mm. | 0-0012 

_ =f. 5 
41,981 mm. | 0002 Not When bearing housing 

Ball bearings—outside 1-6530 || 0:09 vang.| SOTEET | Baek No. e000 72 19 fitted, 
diameter 1-6535 | — 0,006 mm. 

41,987 mm. | 

42,000 mm. hl 

20 | Oil Pump Drive Idler 
Gear Ball Bearings 8 0-0031 0-008 Hoffman type L.20N o: 

End float between inner | 0-0054 L.20N.V2 

and out ‘ — — 
AE. SUSE TEES | 0-002 Ransome and Marles type 

| 0-004 0-006 =| KLNJ.20. 

21. | Hydraulic Pump Drive Ball 
Bearings in Housing 

Housing—bore 16528 | 
1:6533 | 

| 41,981 min. _ = B:0007, 

| 41,994 mm. | FORO? Not 
| : Pre-mod. 748. 

Ball bearings —outside 1-6530 _ ~ 0,019 mm. Permived 
diameter 1-6535 | + 0,007 mm. 

| 41,987 mm. _ 

42,000 mm. Continued overleaf 

Revised by Amendment No. 137 
April, 195&
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Page 72 Ghost Forty-eight 

1 al | ppl 
‘ Permissible | Permissible | Ref. | _— New New Component and Description Hin bs Worn e ne Worn Remarks 

oS “| Dimensions a es Clearances | 

in, in. in, in. 
7 _ — —| 

21 Hydraulic Pump Drive Ball 
(contd,) Bearings in Housing | | 

(contd.) | 
1-6513 | 

Housing—bore 1-6518 — 

41,943 mm, _ 0-0022 

41,956 mm. —0-0012 | Not | Mod. 748° prior to bear- 
| permitted /ing housing Part No. 

| Ball bearings—outside 1-6530 || 0.057 mma. | 600931 being fitted. 

| diameter 1:6535 “| 0,031 mm. | | 

41,987 nim. 

42,000 mm. _ | 

1-6523 
ing r | Housing—bore 1-658 | 

41,968 mm. | —0-0012 | 

, | -0902 41,981 mm. | 0-0002 Not When bearing housing 
Ball bearings—outside 1-6530 ~ 0,032 mm. permitted | Part No. 600931 is fitted. 

diameter 1-6535 ~ 0,006 a 

41,987 mm. | | 

42,000 mm.| | 

22 | Hydraulic Pump Drive | | | 
Ball Bearings | i 

00031 | Hoffman type L.20N_ or 
WO0sa 0-008 | L.20N.V2. 

End float between inner _ _ ! ae | 
and outer races il 0-002 Ransome and Marles type 

0-004 9-006 | KLNIJ.20. 
a _ ee a a | _ 

23 Quillshaft in Hydraulic 

| Pump and Oil Pump 
Drive Gear, Spline 

Backlash | 

125 
Gear—width of. spline- pie 0-1305 | | 
wavs 0-1265 0-0015 | | j | 0-007) | 

0-1220 | 0-0045 | | 

Quillshaft — width of | 94996 ONS | | | 
splines Tinos ih | 

= pan ee —— soe} | ae a 
| | 

24 | Hydraulic Pump Shaft in | 
Drive Gear | | 

Gear—width of spline- | 0-1250 ones - | 7 
ways | 01265 | 

| 

yo Hone: ——|— —|——— | r {= a 

25 | Circulating Pump Drive 

Roller Bearing in | | | 
Housing | | 

Housi ' 1-9988 | | 
ousing—bore | — | 

| 19994 | | ~0:0007 Not 
| 10. i | 

Roller bearing—outside 11-9990 - + 0-0004 | pennities | 
diameter 1-9995 | 

  

Revised hy Amendment No. 137 
April, 1958



  

  

  

  

  

  

  

  

  

  

  

      

  

  

de Havilland OIL SUMP Chapter 38 

Ghost Forty-eight Page 73 

Ref New Permissible New Permissible | 

My * Component and Description ,,. . Worn ; Worn Remarks 
No. Dimensions 7. : Clearances | 

Dimensions | Clearances oe; 

in, in. | in. in, | 
—|- SSS} 

26 = Circulating Pump Drive | ()  0-0010 | | 

Roller Bearing | DO01s | 0-002 | Hoffman type RLS.9. 
; 

Diametral clearance be- | — | - 1} 09-0008 

tween rollers and outer | | | “00 0-002 | Ransome and Marles type 

race | | 0-0012 ~ | LRJ.+ 

27. ‘Circulating Pump Drive | | | 
Mounting Plate Ball 
Bearing in Housing : 

‘cr 2-4402 
ousing—bore 74408 | | | | 

| | 
| 61,98T mm. | | —0-0007 | 
| | | 61,996 mm, — || +0-0004 | 

‘ ; 2-4404 | | a d \ 
Ball bearing —outside < | permitte 

diameter 2408 | uni eh, 
| | || +0,009 men. 

| | 61,987 mm. i| | 
| |62,000mm.| — || | 

been __. 2 = _ ——$_}—— 

28 | Circulating Pump Drive | 

| Mounting Plate Ball | | | | 
_| 

Bearing ‘| 0-0035 | Hoffman type M.25N or 

. | Soo 0-008 = | M.25N.V2 
End float between inner _ | 0061 

| aiid. GUNRE TAECH | | | 0-003 0-007 | Ransome and Marles type 
i 0-005 | KMNJ.25. 

_ _—_|— ——__|___-- | oaeopee aa 

29 | ouittshatt in Circulating | 
Pump Driving Gear 
Serration Backlash | | 

| 

Gear serrations—dimen- | 9.3814 

sion between parallel | 03826 0-3878 | 

faces | 0-006 — —— | 0-007 
Quillshaft serrations— 0-3782 0-0044 | ! 

euicnaiat over parallel | 0-3808 0-3744 | | 

aces | | 
—— ee | | se eae jo | - | ——— 

29a | Circulating Pump Shaft in | | 

Driving Gear | | 

Gear serrations—dimen- | : | | | 

sion between parallel | pee 0-3878 | — — 
faces | 0-3826 | | 

30 | Oil Relief Valve Spring = _ oo | = | be inspected visually 

| | | |for defects, Subject to 
| | | function test. 

7 | i__ ae ape _ — 

31 Oil Relief Valve Plunger | | | 
in Housing | 

Housing—bore — 0-8035 | | 
0-8010 | 0-0035 0-007 

| Plunger—outside 0:7960 | agg | OO080 | | 
diameter 0:7965— | | | 

Revised by Amendment No. 137 
April. 1938 
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Ref... Permissible ri 
un Component and Description New Worn es 
No. Dimensions ,,. ; Clearances 

Dimensions 

in, in. in. 

32. ~All Spur Gears except 
Accessory Drives Idler 

Gear 
0-005: 

Backlash — eo wl 
0-0125 

de Havilland 
Ghost Forty-eight 

  

Permissible 

Worn 

Clearances 
Remarks 

  

in. 
  

0-017 

  

Impeller Vane and Front Bearing (Ghost 48 Mk. 2) (Fig. 15) 

\ Permissible 
Ref. |. . - oe New 

; Component and Description , : Worn 
No. Dimensions ,,. : 

Dimensions 

In. in. 

I Impeller Clearance 

Pre-mod, 916 

see Fig. 15 
Clearance between im- 
peller vane and diffuser 
casing, measured at the 

four lead-tipped plug 

positions on the diffuser 

casing 

| 
| 

Mod. 916 | 
see Fig. 16 | | 

la | Impeller Clearance 

Clearance between im- 
peller vane and diffuser 

casing, measured at im- — 
peller throat as in- 

dicated on diagram 
  

2 | Impeller and Sealing Plate 
Labyrinth 

Clearance between im- 
peller and sealing plate 

labyrinths 

3. | Impeller and Diffuser Cas- 
ing Rear Cover 

Impeller blade in rela- 

tion to rear cover face 

New 

Clearances | 

0-060 

0-070 

0-070 | 

0-080 

  

0-0060 

0-0185 
  

  

  

  

Permissible 

Worn Remarks 

Clearances 

In, 

0-0595 Any distortion around the 

0-0700 impeller profile at this 
| diametral position must 

0-0695 | not exceed 0-010. 

0-0800 

| 

| 

pre |— a 

| This clearance must be 

measured with the thrust 
bearing end float fully 

0-006 taken up in the forward 
0-019 position and when mod. 

850 and 1143 have been 

incorporated, is  adjust- 

able by means of shims 

Part No. 601915 and 

| 605199. 
| 

This check is obsolete and 
should be ignored. 

  

Revised by Amendment No. 137 
April, [958



de Havilland 
Ghost Forty-eight 

  

  

IMPELLER VANE AND FRONT BEARING 

New 

Clearances 

in, 

Permissible 
Ref. Cc ; 1 Description | New WW’ 
No omponent anc L escription | Diniwemions ; ort 

—s Dimensions | 

in, | in. 

| 

4 Impeller Eccentricity 

| Total indicator clock | 
readings at the following | 

Stations :— | 

N se sce .. | 00-0015 | - 

H we a see 0-005 — 

1 (in. from base | 

face)* oe 0-006 = 
| 

| 

| 

| 
5 | Impeller ‘“ Swash” | 

| | 

| Total indicator clock 

readings at the following 

Stations : — 

A 0-0015 ~ 

B (1 in. from outer 

edge)* | 0-008 = 

C (1 in. from outer | 
sealing groove)* 0-006 = 

D st oes | 0-004 = 

E =e ae .. | 0-003 —_ 
| 

| 

| 

6 | Main Shaft Eccentricity, 
| Impeller End 

Total indicator clock | | 

readings at the following | 
Stations : — | 

F 0-005 | — 
G 0-005 = 

7 | Diffuser Casing Rear Cover 

Eccentricity of bore, 
total indicator clock | 0-008 0-020 
readings | 

| | | 
——_-} — | a — 

8 | Diffuser Casing Rear Cover | | 

| Lack of squareness of 
| sealing plate flange | | 

abutment face with bore, | 0-006 ; 0-008 

total indicator clock | 

readings | 

* All location dimensions are approximate. 

Chapter 38 
Page 75 

Permissible 

Worn 

Clearances 

Remarks 

1A, 

Measured at final balance 
of (a) impeller assembly 
and (b) rotative assembly 

comprising impeller, main 

= shaft, extension — shaft, 

_ turbine disc and blade 

assemblies. 

Measured at final balance 

of (a) impeller assembly 
(Stations A, B, C, D and 

E) and (b) rotative assem- 
bly comprising impeller, 
main shaft, extension 
shaft and turbine disc and 
blade assemblies (Stations 
A. B, C, D, E, F and G). 

The location of Station F 

to be approximately as 

indicated on diagram. 

Provided that a check is 

made by means of either 
checking fixture T.75908 
or alignment mandrel 

| 1.72482. 

Revised hy Amendment No. 137 
April, 1958
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Page 76 Ghost Forty-eight 

| : Permissible e. Permissible 
Rey Component and Description | ,.. New Worn New Worn Remarks No. | | Dimensions ,, . Clearances 

| Dimensions Clearances 

in, in. | in, in. & 

8a Diffuser Casing = Rear | | 
Cover | | 

| Maximum depth of fret- | | 
ting on combustion | -- | 0-005 — — 
chamber joint face. | 

a | “rer vq | oe | a 

9 Ball Bearing 

| Hoffman type No. 0-012 
| | 3967 or 3967F | oo7 08 

| | | @ End float between inner || Ransome ed Marles| 0-018 | Not | 
4 ) type 4LJ2 fi: | permi ith 25 and outer races | type 4LJ24 Max. permitted | Measured with 25 lb. end 

| Skefko type SKF... | “ae. 
|| No. 403524 or eo Pet eg {1 
4035248 0-020 | permitted | | 

Where the engine has completed 100 hours run- 
| ning before reconditioning, a new front bearing 
| must be fitted. Where the engine has been dis- 

mantled before it has completed 100 hours run- 

ning, the maximum permissible end float and 

| general condition of the bearing in conjunction 

| with a consideration of the hours which the bear- 
ing has run and is expected to run after assembly, 

_ must decide whether the original bearing should 
_ be refitted or not. 

  

ECCENTRICITY ECCENTRICITY SQUARENESS 
8 

     | 

SWASH | 

    

    

    
  

4 

        
FRETTING 

BA 

    

  

PART SECTION AT X WHEN 
ADJUSTING SHIMS ARE FITTED. 14 . a 
(SEE REFERENCE 2) 9 BACKLASH “12 PART SECTION AT Y 

Fig. 15. Impeller vane and front bearing (Ghost 48 Mk. 2) 
Revised by Amendment No. 137 

April, 1958 
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Ghost Forty-eight age 77 

: — | | | 

, | Permissible | Permissible 

ey |Component and Description a Worn cine oe Worn Remarks 

o | Dimensions | . | Clearances | 

i» | | in. | in in | in, | 

— 10 | Impeller Pivot in Ball | | | | 

Bearing | | 1 
2-7497 | 

Ball bearing—bore +7502 — | Hoffman type No. 3967 
| —0-0005 and Skefko type SKF 

2.7497 | 40-0005 Nos. 403524 and 403524B 

| Pivot—diameter 77502 | = | ball bearing. 

| 
| , 2-7497 | | 

Ball bearing—bore = | 

be | ae | —0-0005 , __ —_ Ransome and Marles type 
| 2-7497 | / +0-0003 | ALi 2} ball bearing 

| Pivot—diameter 77502 — | 

: TT - - : 
11 | Ball Bearing in Front 

Bearing Housing 
/ §-2487 

Bearing housing—bore 59493 —= Hoffman type No. 3967 

/ 0-000 _ and Skefko type SKF 

| Ball bearing—outside 5:2482 _ | 0-001 Par eerie. and 4055248 

| diameter 5:2487 | 

| | $-2487 | 
| Bearing housing—bore | evr ~ | 

| ~ | 0-0002 Ransome and Marles type 

Ball bearing—outside 5-2482 — — f|_ 9 8010 | Hl aaah Peeing: 
diameter 52485 | | 

| L _ | ee 

12 | Bearing Spacer in Bearing | | | 

Housing | | 
Beari ore — | 3-2520 | 
earing housing—bore = | 32525 9.0075 Not 

3-2430 | 90-0095 | applicable 

|  Spacer—outside diameter| ——= = pacer—outs | 3/2445 | | 

13. | Accessory Drive Shaft in | 
Impeller Pivot, Serra- | 

tion Backlash | 

418 Pivot serrations——dimen- | 1-3320 | 
sion between parallel 13411 | 
faces 1-3338 | 0-0009 0-010 

| 0-0066 a | 
Shaft serrations—dimen- 1-3272 1-3220 
sion over parallel faces | 13311 | 

14 | Centre Housing Drive | 
Shaft in Accessory | 
Drive Shaft, Serration | 

fb Backlash | | 

Accessory drive shaft | 9.7920 
serrations—dimension 0-7892 

between parallel faces | 0-7835 0-0008 0.008 

| 0-0055 , 
Centre housing drive | 9.7789 0-055 
shaft serrations—dimen- — 0-7740 | | 
sion oyer parallel faces | 0-7812 |   
  

Revised by Amendment No. 114 
September, 1954
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Page 78 Ghost Forty-eight 

Permissible Permissible Ref. |. a New | New : Component and Description ; . Worn Worn Remarks No. D X i : : imensions | ns mensions Clearances Ricarenecs 

in, in. in, in. 

15 Main Shaft Spigot Bore a 7 
nate ; . 10-375 * This diameter to be 

aa a ene TRY? 10-391* — ~ measured at outer end Standard size 376 of bore. 

Spigot bore—diameter 10-365 10-381* 
(0-010 inch undersize) 10-366 ~ 

Spigot bore —diameter 10-355 10-371* 
(0-020 inch undersize) 10°356 - 

Spigot bore diameter 10-345 10-361* ss 5 
(0-030 inch undersize) 10-346 . | 

The maximum diameter 
Spigot bore—ovality _ 0-005 — —_ of spigot bore to be not 

greater than the relevant 

  

  

  

  

  

  

  

  

  

  

      

Spigot bore—taper — 0-005 — — Permissible Worn Di- 

| mension. 

16 Impeller Pivot in Impeller 

Standard pivot bore:— 

Impeller hub—pivot b a mpetier hu Piva ore 7.5955 — | 0-0033 

| —0-0023 ~ 
Impeller pivot—outside 2-5278 

diameter 2-5283 

0-010 oversize pivot 
bore: 

Impeller hub—pivot b — er hub ore — mpeller hub—pivot be 75355 re 

0-0023 _ 
Impeller pivot—outside 25378 7 
diameter 2-5383 - 

0-020 oversize pivot 

bore: — 
' lechub—oiwerh 2-5450 
mpeliler hub—pivot bore 7.5455 — 0-0033 

0-0023 a 
Impeller pivot—outside 2-5478 - | 
diameter 2:5483 

0-030 oversize pivot ; See TR.222 in chapter 28. 
bore : — 

2-5550 
Impeller hub—pivot bore — 

2°5555 | —0-0033 

Impeller pivot—outside 2-5578 _ | ~ 0-0023 
diameter 2.5583 

0-040 oversize pivot 
bore :— 

. 2-5650 
Impeller hub—pivot bore a 

2-5655 —0-0033 

Impeller pivot—outside 2-5678 - Davee 
diameter 2-5683 

  

Revised by Amendment No. 137 
April, 1958 
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Ghost Forty-eight Page 79 

ECCENTRICITY ECCENTRICITY SQUARENESS 

            
    

    
  
          
  

     
    

  
ECCENTRICITY 

4 

FRETTING 

BA 

  

PART SECTION AT X WHEN 
ADJUSTING SHIMS ARE FITTED. 14 . : 
(SEE REFERENCE 2) 9 BACKLASH 12 PART SECTION AT Y 

  

Fig. 16. Impeller vane and front bearing (Ghost 48 Mk. 2). 

Revised by Amendment No. 137 
April, 19358
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