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INTRODUCTION 
Fits and tolerances 

1. Permissible worn fits and tolerances in 
the flying controls system are tabulated in fig.1 
to 6 and 8 to 14. The following limitations 
apply to wear on flying control push-pull rods 
caused by the action of roller bearings. The 
permitted wear, after Ardrox checks and the 
blending and polishing out of score marks, is 
limited to a flat not greater in width than 25 
per cent of the rod circumference and to a 
maximum depth of 0.015 in. on 20 s.w.g. rods, 
0.025 in. on 17 s.w.g. rods and 0.035 in. on 14 
s.w.g. rods. Any control rod having wear in 
excess of these limits must be scrapped. 

Repair prohibitions 

2. No repairs to the pneumatic system air 
containers or to the oxygen bottles and other 
components of the oxygen system are 
permissible. Should damage be sustained by 
any of these components they must be 
renewed. Similarly, damaged flexible piping 
must be renewed, although sections of 
damaged metal piping may be repaired as 
indicated in para.12. 

Repair precautions 

3. Before commencing repairs to any metal 
tank, the precautions.stipulated in A.P.4117A, 
Vol.1 and 6, Part 1, Sect.1, must be observed. 

FUEL TANKS 
Flexible, bag-type 

4. Repairs to flexible, bag-type fuel tanks 
should be effected in accordance with 
A.P.4117A, Vol.1 and 6, Part 1, Sect.3. 

Rigid, metal-type 

5. Repairs to rigid, metal-type fuel tanks 
should be effected in accordance with 
A.P.4117A, Vol.1 and 6, Part 1, Sect.2. 

OIL TANKS 

6. For information on the repair of oil 
tanks, refer to A.P.4117A, Vol.1 and 6, Part 1, 
Sect.4. 

COOLANT HEADER TANKS 

7. The header tank may be repaired in 
accordance with the provisions of A.P.4117A, 
Vol.6, Part 2, Sect.7, Chap.2. 
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WATER/METHANOL TANKS 

8. Refer to A.P.4117A, Vol.1 and 6, Part 1, 

Sect.7, Chap.6, for information on the repair 

of these tanks. 

HYDRAULIC FLUID RESERVOIR 

9. The hydraulic fluid reservoir may be 

repaired in accordance with the provisions of 
A.P.4117A, Vol.1 and 6, Part 1, Sect.7, 
Chap.3. 

DE-ICING FLUID TANKS 

10. For information on the repair of these 
tanks, refer to A.P.4117A, Vol.1 and 6, Part 1, 
Sect.7, Chap.4. 

PROTECTIVE COVERING FOR TANKS 

11. For repairs to protective coverings on 
— refer to A.P.4117A, Vol.1 and 6, Part 1, 

PIPING 

12. In normal conditions, all damaged piping 
should be renewed, but, in emergency, copper 
pipes used in the cooling system may be 
repaired by brazed patching as indicated in 
A.P.1464D, Vol.1, Part 2, Sect.3, Chap.3. 
Similarly, other metal pipes may be repaired 
by insertion, the joints being made with 
standard A.G.S. couplings. 

< 

PNEUMATIC SYSTEM 

13. Certain components of the pneumatic 

system may be repaired as indicated in the 

relevant Vol.6 of the A.P.4303 series. 

FLYING CONTROLS SYSTEM (fig.1 to 6, 8 to 14) 

14. The method of setting and rigging the 

flying controls, after repairs to adjacent 

structure or components, is given in the 

relevant Shackleton Aircraft Servicing Manual. 

MATERIAL SPECIFICATION 

15. Certain material specification numbers 

have been replaced. New specifications should 

be effective as and when present material 

stocks become exhausted. 

Change of specifications are as follows:- 

Tube specification L.1 is replaced by L.64 

Tube specification T.4 is replaced by L.62 

@ Rivet specification D.T.D.327 is replaced by 

L.86 
Rivet specification D.T.D.237 is replaced by 

D.T.D.10 

TABLE 1 

Materials for repair of control tubes 

  

  

  

Stores Ref. Part No. Description Size Specification 

26EA/17343 2/R2372 Internal liner For 1% in. o/d. x L.64 
17 s.w.g. tube 

26FP/NIV 2/R3291 Internal liner For 1% in. o/d. x L.64 
14 s.w.g. tube 

26FP/NIV 5/R3804 External sleeve For 1% in. o/d. x L.62 
17 s.w.g. tube 

28Q/12488 AS2230/624 ~ Rivet — 120 degree 3/6 in. dia.x 1% L.86 
countersunk hd. in. long 

280/9417278 TLP/D/BS630 Rivet—dome/hd. pop 3/,4 in. dia. x 0.3 D.T.D.10 
in. long 
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HOLE IW MAXIMUM MAXIMUM BOLT BUSH HOLE IN 
JOINT | oiameten | SOCKET DIAMETER Lever | ORIGINAL worm FORK END CLEARANCE | CLEARANCE 

50/0 +-0005 iH. +003 im) 
[ci ~s000 m toe to0r a “6 7} ms 

4 +-00051 | 
Atk -000 )-Oo2six. | -O0S In. 

21m=-002 Im. LUO + -002 in. ‘}o0e | 008 am. 
2m. — 000 IM. ) 

+ -O0SiH) | 

o/b + 0005 in| ot OOH) doors im, |} 005 a. 

B 400s mje ~ Seem *\oo2s sm. | 005 Im. 
“+. i 

1, --001 in! es a0 sess a é 
2 m--0007 In} 2m. = ‘ 0015 1M. 003 IM, 

+0001K)3 + 
| ¢ R m--002 mia — 0005 mH. 0025 IW, | -005 1M, 

OETAiL ‘E" 
AILERON HINGES AT RIBS 14,188 22 
  

  

  

sms Ws BUSH MAXIMUM | MAXIMUM 
eatade OUTSIOE ORIGINAL worn 
ne DIAMETER CLEARANCE | CLEARANCE 

002 Im, +000 IN. 
012 wt 358 1 | -p25 w—-poe I | 008 Im 010 In.       

Aileron hinge at rib 33 

+0015 Im. +902 18. 
5625 1H --0000 IN. | “360 1N.—-000 Ih “004 IK. “O10 IN. 

      
  

FIG.| AILERON CONTROLS ~ FITS & TOLERANCES-MK. 1&2. 
(A.L.2E Feb. 58) 
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ELEVATOR CONTROLS 
IN REAR SECTION- 

DETAIL J’ 

    

      

   

ELEVATOR PUSH-PULL ROD BEARINGS 
SHOWN AT NUMBERED FORMERS 

_ 
\ /. 

ELEVATOR CONTROLS 
  

  

  

  

  

  

  

                    

  

  

            

HOLE IN MAXIMUM MAXIMUM BOLT BUSH HOLE IN SOCKET ORIGINAL WORN 
JOINT DIAMETER FORK END DIAMETER LEVER CLEARANCE | CLEARANCE 

A deus. *gun2 wokm.* “0002 -0005IN. | O01 IN. 
om m— 20023 | Hem TH003 | -oolzsin. =| 0025 IN. 

B Kin 0 | ki. * -0005 B00, -0035IN. | -007 IN. 
oro Xn. 0005 +-005 003 IN -006 IN. =-0000 4-001 I. 

c Ku 28 | Fw. t-000s Kn £o0s -002 IN. 004 {M. 

D ym Bh, | Xm. “0015 IN, 003 mK. 

E Xa-2, Xmtooos | -ootsmn. 005 IM, 

F Hen. 2098 dyn. £002 “0023N. | -0046m. 

G Agen, — 20025 Hin. *-o002s | Oot, 002 IN. 

ELEVATOR HINGES 

BOLT HOLE IN ee | NOTE - WHERE A JOINT IN THE CONTROL ROD SYSTEM 
DIAMETER BRACKET CLEA CLEA CONTAINS A BALL RACE IN A LEVER OR SOCKET, 

+000 4-002 THE CLEARANCE BETWEEN THE BALL RACE AND 
Ht g |X wm t00z -004 IN, -010 IM. THE SECURING BOLT HAS BEEN IGNORED 

FIG. 2. ELEVATOR CONTROLS - FITS AND TOLERANCES - MK.I 
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HOLE IM MAXIMUM =| MAXIMUM 

JOINT) ouawerer | SET | oamerer | tever” | ont@IMAL | WORN 
FORK END CLEARANCE | CLEARANCE 

50/D +-00051n.)5 +003 In 
BIN. —-00001N|SIN. +001 1K, “05 IM. “006 mt 

1 +-00051n) 
A yy -o01 in} 00251n. | 005 IK. 

21-002 In, 10 +-002 In, “$004 IN. 008 IN, 
2m. — -000 WW. ; 

5 +-003IN) 
5.0/D + -0005 IM. BIN. + 001 IN) -0025 IN. “005 IN. 

B 5 $005 IN. — -0000 IN. ) om 

8 iN.+-001 IN 
L =-001 IN 1/0 
2 M--0007 IN 2m, + “0005 in. 0015 1M} -003 IN. 
2 +000IN.)3 + 

C lS w--002 In|@ — 0005IN. 0025 IN. 005_1N. 
' 

1 DETAIL ‘E 
a AILERON HINGES AT RIBS 1418&22 | 

a BUSH MAXIMUM | MAXIMUM 
aon i OUTSIDE ORIGINAL WORN 

ie mE DIAMETER CLEARANCE | CLEARANCE 

+-002 IN. +000 IN. 
812 IN~-000 IM. | -8125 IN.--002 IN. | -004 IN. ‘010 IN. 

Aileron hinge at rib 33 

+-0015 IN. +-002 IN. 
5625 W—-0000 IN. | 56014. —-000 IN| 004 IN O10 IN. 

PP7132 69881 8338 253 150 C&P Gp. 959 (4) . RESTRICTED 
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a of ‘SEE DETAIL ‘H’ 

ELEVATOR HINGES 
  

BOLT HOLE IN MAXIMUM | MAXIMUM 
IMAL. | WORN DIAMETER | BRACKET | cPRIRINALS | MORN ce 

    
      

+0001N. | 3,,,4-002IN. zn aozm.| ooo] “004M | “010       
ELEVATOR CONTROLS 
  

  

  

    
  

  

  

    
  

- — - 
| BOLT } HOLE JN BUSH HOLE IN MAXIMUM MAXIMUM 

JOINT SOCKET —| ORIGINAL WORN DIAMETER =| «SOCKET DIAMETER LEVER ctssabte | Cbtant 

Vy tt 0002 IN. Vy yt 0002 IM. a . 
A | 4""_0003 IN, | UO, IN 005 IN. 0005 IN. 001 IN. 

| 5, 7 00025IN. | 5, +-0005IN | . | | OO% WSoorsm.| -&™ooossin.| “OONZSIN. | -O025IN. 

Tyo. Lg Vay #002 I 002 IN. Ba Z\4._0007 In, | 4!N-00051N. | 1/DZ'IN 090 IN. 0035 IN. | 007 IN. 
+:0005 IN. | 57, 4-003 IM. 

YAM "D000 mW. | 76'NEOO W. | “OOS IN. | -006 IN. 

0 | by OOH | Daye. | Vt . . C | me Cor tn. | Feit -0005 in. | Hew *o005 m.}  -002 IN. 004 IN. 

D wrOOl iN. = Sin *-o005im. “0015 IN. -003 IN. 6'"-.9007 th. | 46! 

E ie ton | Hint -ooosim| -00151N. | -003 IN. 
+0002 IN, Sy -002 IN. | F xu ossee | Rich “O02 | 002s IN. | -0046 IN. 

G Xn Beau. | Xtnt-ooozsim| -001 IN, 002 IN.           
  

NOTE!- WHERE A JOINT IN THE CONTROL ROD SYSTEM CONTAINS A BALL RACE IN A LEVER OR SOCKET, 
THE CLEARANCE BETWEEN THE BALL RACE AND THE SECURING BOLT HAS BEEN IGNORED 

FIG. 2A. ELEVATOR CONTROLS-FITS AND TOLERANCES-MK.2 
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A.P 4267, Vol.6, Port i, Chop. 3 (ALS) 
; NOTE: — 

WHERE A JOINT IM THE CONTROL ROD SYSTEM CONTAINS 

A BALL RACE IN A LEVER OR A SOCKET, THE CLEARANCE 
BETWEEN THE BALL RACE AND THE SECURING BOLT Has 
BEEN (GHORED. 

   

      

    

     
  

  

  

          

  

  

  

  

  

  

  

  

  

  

  

    

RUDDER HINGES 
MAXIMUM MAXIMUM 

BOLT DIA. HOLE i” ORIGINAL WORN 
BARCKES CLEARANCE | CLEARANCE 

005 WA OOD ; 373 1m 908? | 375M O09 | 0085: tm. 010 1m. 

HOLE iW wou We MAXIMUM ~ MAXIMUM 
JOINT BOLT DIA. SOCKET BUSH DIA. ORIGINAL WORW 

FORK END LEVER CLEARANCE CLEARANCE 
+000 WIS. + + A mone iw. | 4" — 0005 wm. 7 (i. —-0005 Im. 0025 1. 005 IN. 

Q Ym oor iw | fe 2 0005 I. Yq 000s wm. — -0015 003 IM. 
Ym — 001 iN. +002 ; 

C %™ Soo im | 4: —-000_ Im os & os @. 
0 ym. —00r 1m. T0005 mw. 0015 im. 003 IN. 

>, — 0003 WIS, +002 Wm. : ; E %™-% -c002 m.14™—-900 mw. 0023 iM. 0046 im 

001 F_ + 002 ® ay F xi - Se Kr eee 003 W. 006 IN. 

G 4305 P0005 M5 bor IN Q01S 1M. 005 IN. 

H + Sor mt %m. + 0005 m. | %m F005 m.] — 0015 1m. 003 18. 

J Sm oom, (em 000s Sim too0s mw. | 001s mw. -003 

K eS 4,1. T0005 mw} 0015 wm. 003 

L oS 2 ym ee | 07 OW IN.         
        

FIG.3A. RUDDER CONTROLS—FITS AND TOLERANCES - MK2 

iP RESTRICTED (AL. 24, Feb: 58) 
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(.ooKiNe rowan) / AA, IK CONTAINS A BALL RACE IN A LEVER OR A 
Le ' A SOCKET, THE CLEARANCE BETWEEN THE BALL 

. 5 ML RACE AND THE SECURING BOLT HAS BEEN 
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\ J a ele c RUDDER HINGES = 
ane HOLE Im MAXIMUM MAXIMUM 

0 ; ORIGINA WORM 
- ap Pe | BRACKET CLEARANCE | CLEARANCE 

“375 1m, ~ S008 | 3 ase S | 0055 me. -010 Im. 

HOLE IN WOLE It MAXIMUM =| MAXIMUM 
JOINT BOLT DIA. SOCKET | BUSH Dia. sate ORIGINAL «=| «Ss WORM 

- FORK END | __SENER | CLEARANCE | CLEARANCE 
Jem, £000 | Soin, © 0005 | % mm, & -0005 m. -0025 IN. 005 IM. 

‘8B L a = ‘oor Ik ¥e m,~ 0008 u. | Tuy, ©0005 “001s mn. -003 ". F 

=i w| 3 +002 m. | 
Cc | em tet Siwaee)) [ores 2 Eee es 
D cn seek Xo | 0013 tm 03 Ww. 

© | Fam Zener i toa: om| Os | 
F ag See % iy, * 0008 . my. 0005 m 0015 16. 003 IN, 

; ee Se ee | a 2 oe ae cae aS 3 
G Si ee (4385 mT a0 | Tom. 4 -002 a “OO1S IM. 003 mm. 

Ho | Fam =o i ___| Kew t eres) gs co | cons. | 008m 
Fae ‘sea <conrm geet L Su 2005 1m -00KS IM | 003 WN 

Gea 3 + -002 WN. ; : 
K Gm, = "003 | Sm.- -000 IW. wm | a © 

FIG.3. RUDDER CONTROLS — FITS AND TOLERANCES - MK.! 

(AL.25, Feb. 58) 
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    MAXIMUM | MAXIMUM 
ORIGINAL WoRW 

| CLEARANCE | CLEARANCE 
DIAMETER 

In AWCHES: 

    

JOINT [pescaiPriow 
—_— 

+0005 LEVER et 908 

A | | -00I75 | -004 

| SPECIAL BOLT | 1990” 00025 | 

      

  

    

  

  

  

  

  

  

  
  

  

! al | al AILERON TRIM TAB 

~~ _ _—_ 

_— -—— 
‘wen 

~— es 

/ — a 
/ | oo 

— 7 

/ 
—_" oun 

7 aw] ] MAXIMUM | MAXIMUM 
@) JOINT! vircaablhides DIAMETER | ORIGINAL | WORM 

ee be [CLEARANCE | CLEARANCE | 

+0005 
ELEVATOR TRIM TAB = a | 

8 0017s | -004 
~00125 = secon vu | BOLT | +1898 OD | 

teste) 
a 

ee, 
— 

__——”’ 

ee - 

—_—_* | } 

MAKIMUM | MAXIMUN 
DESCRIPTION! Py "Atnes sarerean | wORH 

CLEARANCE | CLEARANCE 

FORK END | -SI25*" oS | 
oc2z5 | -005 

SPECIAL PIN -3125— Mt | 
‘004 -008 

LEVER =| “3125700? 
RUDDER TRIM TAB | "000     
  

FIG.4. TRIM TAB CONTROLS-FITS AND TOLERANCES 
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, DIAMETER MAX. MAX. 
JOINT | DESCRIPTION ORIGINAL | WORN 

IN INCHES |CLEARANCE|CLEARANCE 

BOLT 185 2.3899 
RUDDER A uinee sao ites 009 IN. 029 1m. 

BOLT 4a5 ~ ees 

8 LEVER apr togey | ORM | 082 

| 

A ea | - 7om™ ——_ 

oH ‘y) Pr 
ve fo L / S\Meov 

L- “~~ | SN _” C ee A. 

ia /- 

DIAMETER MAX. MAX. / 

JOINT | DESCRIPTION ORIGINAL | WORN D 
IN INCHES | CLEARANCE | CLEARANCE 

BOLT 189 7388, . 

LEVER 89 +7833 0055 IN.| -025 IM. ELEVATOR 

BOLT 189 t $82 
D Leven ant oat 006 IN. | -025 IN, 

| F 

  

  

  

_ a DIAMETER | MAX. MAX. 
— JOINT | DESCRIPTION ORIGINAL | WORN 

IN INCHES | CLEARANCE! CLEARANCE 
BOLT 189 +7008 

AILERON E sie igg tices | 0043: IM. | -025 IN. 

  

   
  

BOLT 185 =. 805° 
LEVER 89 + “O12 IN. “O32 IM.             
  

FIG.5. SERVO TAB CONTROLS -FITS AND TOLERANCES 
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TYPICAL VIEW OF 

PUSH- PULL CONTROL 

ROD (SQUARE) 

MK.1. ONLY 

C
o
c
c
c
c
o
c
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PUSH-PULL FLYING CONTROLS (MK.I. ONLY) 
  

    

  

  

  

        

DIMENSION MAX. WORN ORIGINAL MAK. WORN 
PART Ke. DESCRIPTION NEW DIMENSION CLEARANCE CLEARANCE 

2/R2977 SQUARE BEARING 1/D 1-25 aa IN, 1-275 IN. 
. * 008 IN. MIN ieee 

a “O15 IN. MAX 
R 3800 SQUARE CONTROL ROD 125 7 Og 1-225 IN 

FLAP-OPERATING TUBE (MK.I. AND 2.) 

9/F 4363 FLAP TUBE BEARING I/D 3-05 on IN. 3-107 IN. 
‘ % 023 IN. MIN ave. 

7 -067 IN. MAX 
F 5432 FLAP TUBE 0/D 30 7 2-98 IN           

% THE CLEARANCE BETWEEN A WORN CONTROL TUBE AND A WORN BEARING MUST NOT EXCEED THE FIGURES 

STATED. FOR EXAMPLE A MAX. WORN’CONTROL TUBE AND A MAX. WORN BEARING WILL PRODUCE A TOTAL 

WORN CLEARANCE GREATER THAN THAT STATED. THIS IS NOT PERMISSIBLE 

FIG.6. CONTROL TUBES AND BEARINGS - FITS AND TOLERANCES 

RESTRICTED 
PP7I32 69081 /8338 3/53 150 C&P Gp. 959 (4)  
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WSERTION PIECE 1/4 IN.0/D.% (4 Sith, saianeiaes 2 m0 9 (190m) OO 
i Q MOR bs ° h . OR H/4 i 0/0, x 17 SG. SPEC. T4 i CONJUNCTION Witw IYER 2 AND 

COUNTERSINK ALL HOLES {20° 

AIVETS TO BE FILED 
FLUSH WITH TUBE, 
FILING TO BE ALONG TUBE 
AND NOT ROUND IT 

INSERTION REPAIR FOR 14 SW.G. AND 17 SWG. x 1g IN. Yp TuBes 

        
  

DRILL AND REAM - (69+ S22 1A, 
tH CONJUNCTION WITH SLEEVE __ 
ITEM NO 5/R3804 = 

NOTE - THIS REPAIR MUST OWLY BE 
USEO iN THAT PORTION OF A CONTROL 
TUBE WHICH DOES NOT PASS THROUGH 
A BEARING OR FAIRLEAD     

INSERTION REPAIR FOR I7 SWG.x 4 1N. YD. TUBES 

FIG.7. INSERTION REPAIRS TO CONTROL TUBES 

PP832! 259227 8347 258 250 C&P Gp. 959 (4) R E STR i CTE 3 

({AL.25, Feb. 53)



  
     

    

  

  

  

         

  

  

    

  

      

  

  
  

Ss eee | PS 

AXIMUM | MAXIMUM | MAXIMUM 
PART ORIGINAL] CARNAL | WORK. | WORN No, WONT DESCRIPTION DIMENSION | ORIGINAL, |. a 

afF you EYEBOLT (FLAP LINK) a : -— $025 16. ! at 
: “0 in. 9 4 

sits | PIN =e 495 WM. 
5005 IN. “0025 1K. 004 IN 

a(F37A9 EYEBOLT (FLAP SPAR} 2508. “5025 IN. 

ramet — So 

e/F 31 e | ™ (FLAP opeRaTinG Gan) =| “65473 cosu | ™ | on = 
SIF 3017 SOCKET (FLAP OPERATING GEAR) | “$5975 IR 628 WW. 

pe =< OY eR Rae 

e/F 3911 PIN (FLAP OPERATING GEAR) = = 621 IK. 
eS 625 in, | ¢ 00475 IN. O12 IN 

S/F 39H BusH (FLAP LINK) 628 IM. “633 IN. 

4frs749 EvEsOLT (FLAP SPAR) Bs} e 81S 1M. 
“| 90275 mm. “O10 1K, 

3/3749 G BUSH eas “628 tH.                   

FIG.8. FLAP OPERATING LINK-FITS AND TOLERANCES 
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_- TRUNNION 
PIN 
FORK END BUSH , 

DETAIL OF JACK ANCHORAGE 

  

MAXIMUM | MAXIMUM | aa 

  

    

        

PART N? REE DESCRIPTION | Nitwerow | ORIGINAL | WORN RN 
CLEARANCE DIMENSION CLEARANCE 

‘DowTy) [FORK EMD BUSH | {4888 IM is | 7802 IN ) sooo tw 

seaym/i7 API | 2438 ie 49 IK ) 
1 te 1) -007 /} sony. 

195/D6290 , TRUNHION | +300 IN. “506 IN 

Ta FIG.9. BOMB DOOR JACK MTGS.-FITS AND TOLERANCES 

PP7I32 69881/8338 3/53 150 C&P Gp. 959 (4) RESTRICTED 
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DETAIL A AILERON HINGES AT RIBS 12. 18.19. 54. 
T Tt 

BOLT = | HOLE IN | Bale the MAN ADR 
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Fig. 10. Aileron controls fits and tolerances— Mk. 3 
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NOTE—WHERE A JOINT IN THE CONTROL ROD SYSTEM 
CONTAINS A BALL RACE IN A LEVER OR SOCKET, 
THE CLEARANCE BETWEEN THE BAL RACE 

\ AND THE SECURING BOLT HAS BEEN IGNORED 
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Fig. 11, Elevator controls fits and tolerances—Mk, 3 
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Fig. 12, Rudder controls fits and tolerances—Mk. 3    
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Fig. 13. Trim tab controls—fits and tolerances—Mk, 3 
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Fig. 14. Servo tab controls —fits and tolerances—Mk, 3 
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Fig. 15. Wing tip tank | 
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ann PORT STARBOARD | > W"® | SPEC. 
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Fig. 16. Wing tip tank—skin plating 

  



 


