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WING - DESCRIPrIQN AND OPERATIQN 

1. General 

10 

A. The wing is a cantilevered box beam, tapered 1n both pl.anform and ciepth 
from root to tip and svept back at an angl.e of 35• at the quarter chord.. 
The complete wing consists of wing tips (figure 1), outboard wing 
assemblies (figure 2) and tbe llll.1n willg. The llll.1n wing incluciee both 
the inbos.rd. wing assembliee ( figure 3) and the wing center section 
(figure 4), the l.atter being that :part of the wing vhich is the esme 
vidth as, and fits into, the lower fuselage. 

B. The willg prime.ry etructure is a box beam coneieting of two spe.re, 
closel.y spa.ced inspe.r ribe, and long:l.+>1d1nsJly stiffened skins. (See 
figures 5 and 6). In the wing center section the ribs are repl.aced by 
full ciepth spanvise beams. The ree.r spar ce.rries gres.ter loeds than the 
front spar due to the ewept wing c~tion and ie therefore heavier. 
At two places e.long the rear spar the angl.e of sweep is incree.sed 
lllightl.y; once nee.r the outboard end of the inboard spoiler and ~ 
Just outbos.rd. of the outboe.rd ne.celle strut. 'l'his l.atter point of 
change 1n sweep is the production break at vhich the outboard wing 
e.esembl.y can be remcved vhen necessa:ry. The other rem:rve.ble :part of 
the ving, the ving tip, can be te.ken off from e. line perpendicule.r to 
the ree.r spar iml!edie.tely outboe.rd of the outboe.rd. e.ileron. Bece.use 
of the long chord.e.l d1sta.nce beween the spe.re the ribs are closel.y 
spa.eed. Most of them ba.ve non-perfore.ted vebe wbich are perpend1cule.r 
to the rea.r spar v1 th extrudad vertice.l stiffeners to break down the 
rib panel sizes. Inboe.rd of the 1nbosrd ne.celle the rib eJ1gr,men1". 
changes progressivel.y untu it is pe.re.llel to e.1rcre.ft centerline at the 
llll.1n landing gee.r rib. All of the r1bs inboe.rd. of the inboe.rd ne.celle, 
except these forming tank end.s, ba.ve large recte.ngulár cutouts at 
e.pproxiDE.tel.y mid chord. vhich are spanned by the vertical stiffeners. 
In genere.l the wing ribs have e. periphere.l gap the ciepth of the 
stringers, between the rib chord.s and the ving skin. 'rhere are 
exceptions to th1s genere.lity such as tank end ribs, ne.celle ribs, and 
l.and1ng gee.r ribs, On turbofan e.1rple.nes, lightning strike lamine.ted 
a.rm:,r panels are installed on each wing upper and lover surfe.ces between 
the front and ree.r spe.re from WS 939. 312 to 959. 312, and sta.inlees steel 
stre.ps are installed at RSS 211 and 232. 

C. Special ving ribs at the ne.celle struts d1stribute engine leads to 

D, 

the ving. These ribs, being parallel to aircre.ft centerline, intersect 
or cut across the norml (perpendicule.r to rea.r spar) ribs. Nacelle 
struts connect to fe.ired 1n forgings on top and bottom exterior surfaces 
of. ving. There forgings are bolted, through the skin, to the 
strengthened wing ribs. 

The main landing gee.r lege are hinged to trunn1ons mounted on the 1nboerd 
face of e. torque box vhich is cantUevered e.ft from the ving ree.r spar. 
This torque box is held betveen forged fore and e.ft members known as 
bes.ver tails. The bes.ver tails lie along the top and bottom exterior 
surfaces of the wing, extend.ing forward toe.bout m1d chord., and are 
bolted to the strengthened rib chord.s through the wing skins. In effect 
the main gee.r trunnion is held 1n e. giant pair of long nosed pliers. 

Dec 15/64 57-0 
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E. The prirnary structure of the •,ing box beam also serves as an integral ~ 
fuel tank. Intermediate ribs act as baffles, the fuel being allowed to 
circulate through the spaces between the r1bs and ~kin left by the depth 
of the stringers. Tank end r1bs are full depth and divide the win,; i~to 
left and right center, inboard, out board and reserve tanks. Tuel tanJ.-s 
in the wing center section are of the conventional bladder cell type, 
interconnected through the root rib to the left and right center integral 
tanks, Access panels are provided along the under surface of the wing 
for inspection of the integral tanks, Part of the structure in both left 
and right wings acts as a dry bay in which the fueling station 1s located 
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F, The aecondary structure is ce.ntUevei-ed 1'rom the main box beBlll and 
consiats of the leading edge e.nd trail.ing edge a.asembllea. On turbojet 
a.irpl.anes, the underside of the le!Mllng edge, except loca.lly a.t the 
nacelles e.nd the e.rea between the inboard and outboard nacelles occupied 
by the lea.dins edge flap, is remova.ble for access to the several systems 
inside. The leading edge upper surface haa an inner and outer skin which 
leava a hollov space for the passage 01' the de icing hot a.ir. The hot a.ir 
exhauats overboard thrOugh lowera in the removable panels on the 

. underside. On turbofan airpl.anes, the underside 01' the lee.ding edge, 
except locally at the nacelles, is occupieli by lee.ding e<4,e naps, which 
can be lOllered 1'or access to the aeveral systems inside. The leeding 
edge upper suri'ace, out'board 01'· the inner engine, has an inner and an 
outer sk1n vhich leave a hol.J.ov space 1'or the pas8116e 01' d.eicing hot a.ir. 
On all airplanes doors azid removable panels provide access te controle 
and otller items boused 1n the trail.ing edge. The trail.ing edge areas 
vbi.ch are net taken up by mova.ble surfaces e.re made 01' e1 ther bond.ed sld.?I 
stittener panels or honeycomb structure. The v1ng tip has front azid rear 
spars, the latter being an auxiliary and net an extension of the ving 
rear apar, bonded skin panels and honeycomb trailing ·edge. Vertex 
genera-tors, vhicb 1mprove fligbt performance, are cemented te the upper 
v1ng 1nterapar suri'ace above the 1nboaIÜ nacelle strut area. ( See 
f1gure 8.) 

• G. The main ving te body structlll"8.l. Joints are made at 1'our points by means 
of hcllow bottle shaped pins. ( See 1'18ure 9. ) Theae pina are located 
at the intersection of front and rear ving apars vith the ving root rib 
and bulkhead.s at be<zy stations 6ook and 82o. The bottle pins pass 
througb the fuse~e bu.lkhead. and the ving spar terminal fitting. 

57-0 
Pnge 26 

Und.er ving d.enection, the bottle pins vill rotate ~tly 1n the 
1'use~e bulkhead.. Rotation 01' the bottle pin should not occur in the 
"1ng spar terminal fitting. The bottle pina rest in a steel bushing in 
the bulkhesd and te minimize friction, thus 1'acil1tating rotation, the 
bushing is treated vith solid."1'ilm dry lubr1cant and tbe bottle pin 1s 
s1lver plated. The bottle pina are retained in the Joint by bolts 
which pass through the hollov bottle pins, concentr1c vith their bere, 
and screv into plugs cross bolted. inte the ving spar tenm.nal fittings. 
Retaining bolt head.s are safety "1red to the 1'use~e bulkhead.s. At 
the forward Joint the bushing in the 1'use~e buJ.khead. is prevented 
1'rom rotating by stops on the ma.chined. bulkhead. which bear ega.inst flats 
on the bushing. The bottle pin is prevented. from excessive rotation in 
a similar manner. Flats on the pin fla.nge bear against steps on the 
bushing na.nge. At the rear Joint both bushing and. bottle pin are 
prevented 1'rom excessive rotat1on by flats on their fla.nges bearing 
ega.inst steps on the imchined. bulkhead. Rota tien 1 s limi ted to stop 
the retaining bolt from becoming progressively unscrewed and releasing 
the bottle pin. 
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rr \_ WING • MAlNTENANCE PRACTICES 

/ 
1 

l, Inspection/Check Wing 

6 

A, Equipment and Materia.l.s 

(l) DoWnlock - Main LancUIJg Gee.r Door - F7ll27 or equivalent 

B. Access 

(l) Refer to Access Doors and Panels, Chapter l2, 

C. Examine Wing Structure for the follow:lllg: 

( l) Cracks and loose or missing fasteners in all interspar skin panels 
particula.rly at skin splices, access openings and boost PUll!P cut 
outs. 

(2) Fretting or deterioration of finish between panel or cl.smp:lllg ring 
and skin around fuel tank access openings; deterioration of seal 
around fuel tank access panel. Refer to Cbspters 52,and 57 of the 
StructuraJ. Repair Manual for rework on fuel tank access panels and 
open:lllgs • 

( 3) Cracks and lease or missing fasteners in lover skin under w:lllg 
fuselage fairing and w:lllg center section particularly at skin 
splices, access openings and covered manufacturing openings; cracks 
in skin and splice plate tongue at inboard end of tongue in vicinity 
of rear spar, 

(4) Cracks and corrosion in w:lllg production joint fittings, nuts and 
bolts; condition of a representative sample of tension bolts and 
holes in fittings, 

(a) Torque all balts, all airplanes at lOO0 (± 200) hours, one 
time only, See 57-2-l (Turbojet) and 57-2-ll (Turbofan), 
Outboard Wing - Removal/Installation, 

(5) Cracks and lease or miss:lllg fasteners in fuselage skin to w:lllg root 
rib upper chord attacbment, outboard aide, 

( 6) Cracks and lease or mss:lllg fasteners in ma.in landing gee.r aft 
support rib, beaver tail and torque box; cracks and corrosion in 
beaver tail attachment bolts and holes; cracks in w1.ng lower skin 
in area of beaver tails. WBL 59. 24. 

(a) Remove five balts from lower beaver tail, one at extreme aft 
end, one through ree.r spar chord, and one each from between S-l 
and S-2, S-5 and S-6, S-8 and S-9, Examination of upper 
surface to be based on findings, If defect is found, contact 
Boeing for repair instructions. 

(b) Install bolts and tighten to specified torque values. Refer to 
Standerd Torque Values, Chapter 9l, 

Apr 15/70 
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(7) Cracks 1n stringers, spanwise bee.m chorda and splice m.s.terial s.t 
w1ng lower and upper surt's.ce splice WllL -6. 

( s.) Internal exmnills.tion requires the removal of bladder cells 
and bs.ck:1ng boards, Refer to Remcvable Fuel Cells, Chs.pter 
28 and for bs.ck:1ng boards, see Center Wing Cavity, Chapter 28. 

(8) Crs.cks 1n stringers, skin and splice m.s.terial at upper and lo-wer 
surface splices WllL 59, 24, WS 36o and w1ng production break. 

(9) Crs.cks 1n stringers and boost pump housings at their co1111ectio11, 
stringers to be exmnined up to 12 inches froll1 each end of housing. 
WllL 6, WllL 48, WS 204, WS 345 and WS 368. 

(10) Cracks at stringer bende, WS 643.50 lower surfs.ce, particularly 1n 
radius of flange s.djacent to skin. 

( 11) Condition of front spar 1n region of veb splice poillts, villg 
production break and inboard and outboard nacelle strut 
attacbmen+-s, crs.cks and loose or missing fasteners 1n chorda, webs 
and sti.ffeners, fretting, crs.cks or corrosion 111 c011tinuous sh1m 
011 lower chord particularly s.t edges o:f les.dillg edge panels, 
Exam1netion o:f bals.nee o:f front spar to be based 011 :findings. 

(a) Internal nsm1net1011 o:f front spar 1n w1ng center secti011 
requires remcvaJ. o:f bladder cells and bs.ck:1ng boards. Re:fer 
to Remavable Fuel Cells, Cbapter 28 and for bs.ck:1ng boards, 
see Center Wing Cavity, Chapter 28. 

(b) Access to :forvard fs.ce o:f spar center section is via the 
:forvard cargo campartmen.t. Remove three compartmezrt:-closure 
pane:Ls and viev spar across air cOllditionillg duet compartment. 

(12) Cracks, distortion and loose or missing fasteners in rear spar 
chorda, web and stiffeners; condition of externally v1s1ble portion 
of vertical leg of center ving rear spar lover chord, particularly 
in'area near the 1nboaràmost'bolt atts.cbing chord to wing terminal 
forging at approximately BBL 59.0, condition of rear spar lower 
chord and web at attacbment to wing terminal forging outboard end, 
particularly in plane of outboard row of fasteners of web-terminal 
splice 

(a) Access to rear spar 1n center w1ng 1s tbrough the zippered 
va.por seal and exsmination requires use of borescope. 
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Internal AXsrn1n•tion of rear spar in ving center section 
re quires removal. of bladder cells and backing boards. Refer 
to Removable Fuel Cells, Chapter 28 end for backing boards, 
see Center Wing Cav:1. ty, Chapter 28. 

(13) cracks, distortion and loose or missing fa.steners in ving rib 
webs, stiffeners end chorda, particuJ.arly at stringer sttaebrnent 
points, cracks, dietortion and looee or missing fasteners in 
ving center section spanwise bee.rn chorda, vebs and stiffeners 
( one s ide of es.eb bee.rn) . 

(a) Interne.l ex•rn1uetion of beams in ving center section require. 
remove.l of bladder eells and backing boards. Refer to 
Rernovellle Fuel Cells, Che.pter 28 and for backing boards, See 
Center Wing Ce.vi ty, Che.pter 28. 

(14) Cracks, distortion and loose or missing fasteners in ving fuselage 
bree.tber vebs, cbords end stiffeners, particule.rly bree.tber veb 
stiffeners at at+.ecbrnent to delta. bee.rn near front Blld rear spar, 
and full lengt.Il of lover ehord of bee.rn m..12.78. 

(15) Loose or rnissing fe.steners in iing ieading edge, panels, gap 
covers, fairings and genere.l interne.l structure 

(16) Cracks, distortion and loose or missing fasteners in ving trailing 
edge rib chorda, vebs, rib to stiffener connections at rear spar, 
Slld splice plates; separation of bond betveen skin and st1ffener 
in skin panels . 

(17) Freedom from obstruction of ving lover surface drain holes 

(18) Dsrnaged or missing vertex generators on ving upper interspar 
surface above inboard nacelle strut area. 

~ The airplane should not be flovn 1f more than five percent 
of the generators are missing from eitber ving, 

( 19) On PAA a:!.rple.nes N714PA thru N7l6PA, and BOAC airplane G-APFB, 
exposed surfaces of perforated-type honeycomb care in ~ing tip and 
fixed trailing edge assemblies for condition of see.ler and evidence 
of moisture entrapment 

Me.y 15/62 
Revised 
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INBOARD LEADING EDGE ACCESS PANEL 

MAIN WHEEL WELL 
DOOR tATCH 

[J USE P/N 90-5581 BUSBING 
Inatall using liquid nitrogen 
ror a shrink fit. 

D SEE "APPROVED REPAIRS TO WillG" 

IJ USE P/N 6-68029 BUSHING 
Install using liquid niffogen 
ror s shrink rit. 

5 6 

41ky-~____i...-e,--'-"--J_~~ 

,1_~~, ---\ 

DIM, 

l/D 

0/D 

~JD 

- ,n 

1/D 

JID 

l/D 

~1D 

l1D 

o/n 

'D 

C 1D 

\ 
\ _J 

FRONT SPAR ATTACHMENT PIN REAR SPAR ATTACHMENT PIN 

DESIGN LIMITS WEAR LIMITS REWORK LIMITS 

MAX BUSHING OVERSIZE 
BUSHING 

DIAMETER MAX. DIAM, OR PLATING HOLE OR 
INTERFERENCE WEAR CLEAR. PERMITTED PLATING 

DIM, ANCE BUILD-UP 

MIN MAX. YES NO MTL MAX MIN MAX, 

2.3802 2.3816 lt B 2. 7015 0.001 0.0035 
o.ou -

2.3740 2.3750 . . - . . 

2-3770 2-3600 m .0027 .0056 
o.oo8 - .· . - --2 • .J""'t..C ' 3750 . -

1.7520 1,7550 D 
0.008 - -

] • 71.t'J,'.) l.7"00 - -. 

~~. Z,..,2,:, 2.ZJ)O D 
0.006 . 

'-•1990 2.2000 - . 
1.752C 3.7550 tJ .0042 .0070 

0,008 . 
3.7~90 3.7500 . 

~ • ...,r:;1: 5 ,.-:19 X o.ou D 4.2'il'i O.OOl'i o.m, 
..., • ï4QO '\,7SOO -

Wing Spar Terminal Attachments Al.101'8.ble Wear and Rework 
Figure 201 
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(20) Cracks and loose or missing fasteners in w1ng spar te:rm1nal. 
forgings; breken loek wire at battle pin retaining balts indicating 
looseness; cracks, corrosion and wear of battle pins and bushings; 
cracks in fillet flap si.pport beam attachment to uplock support, 
BS 900, cracks in walking beam supports, BS 850 and 860. 

(a) Open main gear wheel well door by pulling down and latching 
door release handle. ' 

(b) Instal.l ground door open loek, F71127 on door actuator, 

( c) Remove inboard leadino edge access panel. 

(d) Examine pin retaining balts for breken locklnre; examine pin 
stops for possible damage due to excessive rota.tien of battle 
pin; examine bushing stops for possible damage due to 
rotation of bushing; examine battle pin for contact with stops 
or BllY ether evidence that indicates pin has rotated within 
wing spar fitting. 

(e) Inspect battle pins and battle pin fittings. 

1) Remove battle pins. See 57-1-12, Battle Pins and Bushings -
Removal/Installation. 

~: No more than one battle pin should be removed at 
the same,time, Dm1.ng inspection and possible 
rework, ether affected battle pins sbould rema1n 
instal.led. Body and w1ng structure must be 
supported in sucb a way that all shear laad is 
removed from the battle pins prior to removal. of 
battle pins, Attach a dial. indicator to the body 
bulkbead"near the battle pin installation, indexing 
the indicator pin to the w1ng terminal. fitting. 
Set the diel. to the "zero" read:1ng. Tb.is "zero11 

reading should be ma1nta1ned throughout the entire 
inspection and possible rework of the battle pin and 
body-to-wing te:rm1nal. fittings. 

2) After removal. of the body-to-wing terminal. fitting battle 
pin, the dial. indicator should be checked to assure the 
reading is at zero. 

The same check applies if az,y bushing is removed, 
but no bushing sbould be removed tmless necessary 
as per step 8). 

Jan 15/69 57-0 
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3) Remave the bottle pin reta.ining sleeve :from the w1ng 
teminal :fitting. 

4) Clean out the inside o:f the body and ving teminal :fitting 
holes, removing all grease and possible contaminants. 

5) Acccmpl1sh a visual inspection o:f the bottle pins :for 
corrosion or pitting. Particular attention should be 
given to the area o:f the pin vhere it passes through the 
body-to-wing terminal :fitting parting linea, vhere it 
passes through the body terminal :fitting bushing vith<ll'a.vaJ. 
cavity, and near the bottle pin head. Inspect the bottle 
pin inner diameter and the retaining bolt. 

6) Slloul.d. inspection shov no corrosion or pitting present on 
the bottle pin ao or mor on the retaining bolt, pin and 
bolt ma;y be reinstalled upon accampllshment o:f the body-to­
wing teminal :fitting bottle pin hole inspections. 

7) Slloul.d. inspection shov corrosion or pitting present on the 
bottle pin, revork ma;y be done according to pa.r&8r&ph 2, 
"Appraved Repairs to Wing." 

8) Visually inspect the :fore and aft body bulkhead :fitting 
holes :for corrosion or pitting. Particular attention 
should be given to the body bulkhead :fitting bushing area 
and to the body :fitting parting line. Do not remave 
bushings unless conditions 1ndicate corrosion ma;y exist 
under bushing, Slloul.d. inspection reveal corrosion in the 
a:f:fected areas, Boeing shoul.d. be noti:fied o:f the area 
iDvol ved and the extent o:f the corrosion. 

9) Visually inspect the :fore and aft ving term1ns.l :fitting 
hole. Particular attention shoul.d. be given to the larger 
diameter hole area immediatezy ad,lacent to the conical bore 
and to the area of the ving teminal fitting parting line. 

10) Sllould inspection o:f the w1ng terminal :fitting hole shov no 
corrosion or pitting, the bottle pin ma;y be reinstalled. 

18 
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il) Sbould ins:pection of the w1ng termina.l. fittiilg hole show 
corrosion or pittiilg, rewrk mey be clone accordiilg to 
paragraph 2, Approved Repairs to Wiilg, 

12) If corrosion or pitting present is widespree.d, the w1ng 
tenninal fitting hole mey be rewrked to incorporate a 
bushiilg. See paragraph 2, Approved Repairs to Wiilg. 

( f) Install the battle pin retaining sleeve. 

(g) Install battle pina. See 57-1-12, Battle Pina and Bushi:cgs -
Removal/Installation 

(h) Install lee.ding edge-access panel, 

(1) Check that wheel well area is cleer, remove ground door open 
loek Fïll27, release wheel well door hendle release latch and 
return hendle to closed position. 

WARNING: MAKE SURE THAT THE OOOR CLOSES AND UCKS WITB l!AllilLE 
ll'I IXlOR CLOSED FOSITION HYDRAULIC SïSTEM MAY HAVE 
BEEN DEPRESSURIZED SINCE Ï:OOR WAS OPENED AND MJVlNG 
RANilLE 'll'.l CLOSED WOULD NOT ACTIVATE OOOR. HOWEVER, 
ON PRESSURIZATION OF SïSTEM, OOOR WOULD SNAP SHt.lT 
WITH FOSSIBLE INJUfil'. 'll'.l PERSONNEL. 

(21) Exarn1De the upper wing surface magnesium trailing edge filler 
between traili:cg edge stations 187,369 and 266,542 for corrosion. 
See peragraph 2,, Approved Repairs to Wiilg, for cleen-1.ll' of the 
filler flange if corrosion exists. 

Oct 15/68 57..0 
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2, Approved Repairs to Wing 

A. General 

(1) A limited amount of rework may be perfonned to remove corrosion from 
the bores of the front and rea.r wing spar tenninal fittings and the 
battle pins, See figure 201. 

B. Repair Front or Rea.r Wing Spar Te:nninal Fittings 

57-0 

(1) Using a rotary file or equivalent hand tools, rework corroded 
portions of the bores of these fittings in accordance with the 
limits shown in the following table. See figure 202, 

CONDITIONS A B C D 
, 

Maximum depth of rework (inches) 0 ,05* - 0.10 0.05 0.05 
' 

Minimum radius for rework (inches} 0.375 0.50 0,375 0,375 

Ma.x:lmum percent. of bes.ring area '1hich 10 25 10 10 
may be removed during local rework, ' 

' top and bottom. 

* If this figure is exceeded, please contact Boeing , 

All reworked a.reas must have a finish ccmparable to the 
original surface and must be protected by brush treatment 
with alodine 1200, In addition,-the ta.pered section of the 
hole must be primed with BMSlO-ll, Type l, primer. For 
alodine treatment and priming, refer to Cbapter 51, "Interior 
and Exterior Finishes - Maintenance Practices." 

Wing Spar Tenninal Fittings Allow.ble Rework 
Figure 202 
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C . Rework Bottle Pins 

(1) Bottle pins may have a ma'dDDJID of tbree corrosion pits cleaned up. 
Sbould inspection reveal that the ID or the OD of the bottle pin ha.s 
three corrosion pits or less, the pin may be cleaned up by hand 
rework, or by usillg a rotary file of 0.375 inch rn1n1nnnn radius. All 
of the ID and those areas of the OD that are not within 0.25 inch 
of the wing-body shear line, may have pits cleaned up toa maxllllUlll 
of 0.03 inch, provided the reworked areas do not meet • On the OD 
of the pin, within the area 0.25 inch on either side of the wuig­
body shear line, one pit with a llll''dnnnn clean-up depth of O 02 inch 
and two pits wi th maxllllUlll clean up of O .005 inch are allowed. 
Surface corrosion on the bottle pin ID only may be reworked 
circurnferentially by rernoving material to 0.005 inch rna.x1lrn.ml 
Without rega.rd to area. 

WARNING: BOTJ'LE PINS RAVING MORE THAN TllREE CORROSION PITS, OR 
RAVING A CORROSION PIT THAT EXCEEDS 0.03 INCH DEPT!! AFTER 
CLEAN UP, OR RAVING PITS EXCEEDING THE LIMITS GIVEN ABOVE 
FOR THE WING-BODI'. SHEAR UNE AREA MUST BE DISPOSED OF IN 
ACCOR~CE WITH ESTABUSHED ?ROCEIDRE. BOTTLE PIN 
R.t."'TAINING BOLTS SHOWING SIGNS OF CORROSION MUST BE 
REPLACED. SHOULD THE BO'l'l'LE PIN OUTER DIAMETER REQUIRE 
REPLATING WITH SILVER, THE BOTTLE PIN INNER DIAMETER MUST 
BE SEALED TO ELIMINATE SILVER THROW IN. 

NOTE: Inter:IJD inspection of bottle pin inner diameters should be 
accomplisbed at each major overhaul without rernovillg the 
bottle pins . Pull end plates on rear spar bottle pins and 
clean and inspect ID of pina. Corrosion and rework 
11.rnitations are as described above. 

(2) Upon completion of any rework, the affected area must be protected 
using zine chroma.te primer. After inspection or rework of pin inner 
diameter, fill pin cavity with MIL-G-7118 grease. 

D, Rework for Wing Teminal Fittillg Hole Bushillg Installation 

(1) Rework to prepare the wing teminal fitting hole for bushing 
installation may be done according to Service Bulletin 1845 

Aug 15/65 57-0 
Page 209 + 



BDEIN~)* 

MAINTENANCE MANUAL 

E Repe.ir Wing Upper Surface Magnesium Tra.iling Ed.ge Filler Between Trailing 
Ed.ge Stations 187 369 and 266,542. 

(1) Corrosion of the filler may be cleaned up according to the follmnng 
l:illl1ts. See Chapter 51, "Structures,- General," for corrosion 
removal procedure The filler flange is defined by the she.ded area 
in figure 203. 

(a) 50 per cent of flange thickness for 4 inches symmetrical about 
rib attachment. 

(b) Remaining distance between rib attachme1<ts 

1) 25 pe_r cent of flange thickness for full length, 

2) 50 per cent of flange 

3) 100 per cent of flange 

SEE DETAIL A 

,,,,_..,,. -

TRAIUNG EDG[ PANEL 

thickness for half o·f 

tllickne ss for 1/4 of 

SEAL 

Il 

~ 

TAIL A 

TRAILING EDGE 
flll.ER 

1 

DETAIL A 

length 

ler,gth, 

Wi~g Upper Surr~ce Mignesium Trailing Edge Filler Approvea Rep..,.irs 18 
Figure,203 Apr 15/64 57-0 

Page 210 + 

' ' 



(_ 

• 
r 
t 

• 

l. 

BDEIN~!?ttt-

MAINTENANCE MANUAL 

.. ' 
EO'ITLE PINS AND BUSHINGS. UNIT SERVICING 

Genera! 

A. Access to the forward bo-;tl.e ]?1lls is gained by removillg pa.nel 1300. See 
Chapter 12, Access Doors and Panels. Access to the aft bottl.e pins is 
gs.ined througil the main landing gear weel. vel.l.. 

2. Ecuipment and Ma terial.s 

A. Grease, MII.-G-23827 

E. Grease Gun (Alemite Gun vitb. MS24203-l Nozzle or Stevart-Warner Corp. 
Nozzl.e No. 3J.4150) 

10 
Jul 15/68 
+ SN REV Jul 31/99 
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3. Lubricate Battle Pin and W1n.!; Teminal Cavi-ty (See f1<=,--iire 301.) 

A. In.leet grease through the lubr1ca.t1on fitting =til some grease comes out 
between the w1Dg teminal f1tt1n.!; and the body bulkbead. 

WARNING: GREASE PBE:3SURES IN EXCESS OF 3000 PSI-MIGBT RESULT IN 
STRUCTtlRAL DAMAGE 'l'O '!'HE RErAD!DTG BOLT OR 'l'O THE BOTl'LE Pill 
RE:TAINING BOLT SUPPORr. 

CAUTION: 'l'O AV)JID EXCESSIVE GREASING PRESSURES, wmcH COULD RESULT IN 
POSSIBI.E STRUCTmW. DAMAGE, LOOSEll THE RETAINING BOLT IN 
SUCCESSIVE S~ES SO T:!licr THE GREASE JUST FLOWS OUT BErWEEN THE 
WING-TO-BODY Tm.tDr.AL FITTING FAYING SUEFACES UNDER ONLY 
M:lDERA!rE GREASE IN.m:TION PRESSURES. HDIIEVER, 'l'O AVOID A BI.OWN 
0-RING SEAL Pa THE BOTl!.E PIN REUnlING BOLT SUPPORr, E:XERCISE • 
CARE NOT TO REDUCE THE REUil1lNG BOLT TENSION All THE WAY ID 
ZERO. 

USE A HAND OP~ GREASE GUN ONLY. DO NOT USE A POWER GUN 
UNDER ltN'l CllCUMS~CES. INJE:T THE GREASE SLOWLY USING 
MODERA!rE HAND PRESSURE ON THE GUN. DO MOT FORCE THE GREASE 
Q,UICKLY U5ING HEAVY HAND PRESSURE ON TEE GUN. IT MAY BE 
NE:ESS.AR:C TO WAIT FOR SEVERAI. MINUTE:S UNTIL THE GREASE FLOWS 
TEPDOOH THE JOINT Pa AI.LOWABLE PP.ESSURES. 

NOTE: Gun must enter f1tt1n.!; 1n a nomaJ. d1rect1on or at an a:,gle from 
nomaJ. of not over 15 degrees. Loca.tion of fi tt1n.!; depends on 
:rotation of bolt support. 

B. Reto:cque the n-te1n1ng bolt within the range of 170 to 220 inch-pounds, 
and lock:wire. 

WING REAl SPAR 
lêlMINAL FITTING -1-:.....J~ 

FWO~ ~INBO 
( IOTTLf PIN 

Bottle Pin and :Bush1n.!; Lubr1cat1on 
F~ 301 

RETAINING BOLT SUPPORT 

O•RING 

11--- IULKHEAD 
FITTING 
IS 820 
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1 
(, BOTlll FINS AND BUSHINGS - REMOVAL/INSTALUII'ION 

( 

1, GeneraJ. 

A. Accees 

(1) In ad.di tion to obtaining accees to the head. of each bottle pin, i t 
will be necessa.ry to gain entry to the interiors of the inboard wing 
and Center wing structures aJ.ongside each bottle pin. This involves 
entry into fuel tank space and st least psrtiaJ. remrnral of the 
center wing blad.der tanks, 1f fitted. Refer to Chapter 12, Access 
Doors and Panels, and the relevant sections of Chapter 28, FUEL 
Later airplanes ruwe bushings wit)l a snap ring groeve provided. 

2 Equipnent and Materials 

A. Puller Assembly, Front Spar: F70154 or F70154-13, Rear Spar: F70155 or 
F70155-19, or equivalent 

NJTE Basic part number is used on airplanes without bushing snap ring 
groeve, dash part number is used on airplanea with bushing snap 
ring groeve 

B Grease, MTI.-G-23827 

C 0-ringa and seal washers 

3 Remeve Wing Spar-Fuselage Attachment Bottle Pin 

2 

A Support wing. Refer to Structural Repair Hand.book, Chapter 51, Support 
of Structure for Rei;air 

NOTE. This procedure is intended to relieve the bottle pin of all loads, 
but further small adjustments in wing position to perndt free 
remeval of the bottle pin may be necessa.ry. 

No more than one bottle pin should be remeved at the aame time. 
During inspection and possible rework, other a:ffected battle pins 
should remain installed. Body and wing structure must be 
supported in such a way that al.l shear load is remeved from the 
battle pins prior to remeval of bottle pins Attach a dial 
indicator to the body bullmead near the bottle pin installation, 
indexing the indicator pin to the wing terminal fitting Set the 
dial to the "zero" reading. This "zero" reading shou1d be 
maintained throughout the entire inspection and possible rework 
of the bottle pin and body-to-wing terminal fittings, After 
remevaJ. of the body-to-wing tenninal fitting bottle pin and the 
body fitting bushing, the dial indicator should be checked to 
assure the reading is at zero. 

B Remeve lockwire 

C Remeve bottle pin rets1n1ng bolt (4, figure 4ol). 

Oct 15/69 
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LOCKWIRE 

BUSHING STOP 

!
, 1 BUSHING 

/, ,! \ -, I 
\-

BULKHEA0 ' 
,-1~ ,-:: 

\ / 1 - _/ 

FITTING 
.,_l,------: \ 

\ 1 
\ as 620 

1 1 ) ' 1 2 BOTTLE PIN 

- Y,/ / / 
4 BOTTLE PIN / // 

RETAINING BOLT ' 
3 BOTTLE PIN RETAINING 

BOLT SUPPORT 

VIEW 1 

7 SEÁL WASHER (l> (ALSO 
INSTALLED BELOW BOLT HEAO) 

6 RETAINER 
SLEM------1----J/t 

, 

5 SLEEVE !3>..J,,-f:'""'..__:::; 
ATTACHMENT 
BOLT'----4--

WING REAR SPAA 
TERMINAL FITTING-+---.' 

,--8 SEAL WASHER(l> 

LUBRICATION FITTING [j:>-

9 "O'RING[l:> 

t-Ht--BUSHING STOP 

/;;; f---BULKHEAD as 820 

it>LIMITED EFFECTIVJTY (SEE 57-1-12, BOTTLE ~, 
PINS AND BUSHINGS • UNIT SERVICING) 

(l>QN AJRPLANES WITH ~ 4 BOTTLE PIN 
LUBRICATION FITTING FWD INBD RETAINING BOLT 
IN BOTTLE PIN RETAINING 
BOLT SUPPORT 

2 BOTTLE l!IN 

-3 BOTTLE PIN RETAINING 
BOLT SUPPORT 

VIEW 2 

Wing Spar 
57-1-12 

- Fuselage Attachment Battle Pin and Bushing InstallatioP 2 
Figure 401 (Sheet 1) Aug 15/66 
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D. On bottle pins with'lubrication :f'itting, remove seal washer (8). 

E. Remove bottle pin re taining bolt support ( 3 ) . 

F On bottle pins with lubrication fitting, remove 0-ring (9). 

G. Couple adapter roei (il) to the screw (13) with the coupling nut (12). 

H. Assemble housing (14), plate (15), washer (16) and nut (17) on screw shaft 
assembl.y ( il, l2 and 13). 

I. Screw adapter roei ( il) into retainer sleeve ( 10). 

J Enter fuel tank and remove sleeve attachlllent bolt (5) and, on bottle pins 
with lubrication fitting, seal washers (7). 

K. Appl.y extraction force by tightening on the nut ( 17) while restraining 
the screw assembl.y from turning. 

11 ADAPTER ROD 

10 RETAINER SLEEVE 7 

2 
Aug 15/66 
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12 COUPLING NUT 

SCREW 

14 HOUSING 

FWD~ ~ INBD 

Wing Spar-Fuselage A ttachlllent 
Bottle Pin and Bushing Instailation 

Figure 401 (Sheet 2) 

18 COUPLING 

19 SLIDf BAR 
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If additional extraction f6rce1is required,' the slide bar, (19) and 
hammer (20) ma.y -be ûsed ·,, Ättàch. theseito the screv (13)-with the long -­
coupling (18), With the·nut (17) tightened,· extra force may be applied 
with, the slide hammer· (20) ,1 

NOTE: The blOlr with the_slide h~r (20) shouJ.d be delivered 1n a 
direction away,fro~ fhe,b9ttJe,pin (2) 

' . ' 
Bus hing Removal " ' • ~ • , ,, 1 

~ ~ ,7f'("_ , ..... 
•• ~ • .,_,.,.. ,..~1~(~ ,\.-,':.... r 

A Prepare for Bushing;Remov?:1 (Applies'.qnl_y_•to ~rplanes, without bush1ng 
snap ring groove )1 ,

1 
1' - fi.,y~ ;::.. - ";1

1
-, ,,, 1 

(1) 

(2) 

(3) 

, .... ~\- ~ ~ - .,. , ... , .. 
Assemble matched cutter set in the -~utter.-assembly~ • Cutters (21, 
figure 4ol) should be retr..,;ted ss, far as possible ., ' 

,., •}"I"_ _\', .,,-"' \ 
J. 1 -.l( i-";.., h 'r 

With the cutter assembly in position in tfie bush1ng·(l), hold the 
cutter assembly•stationary with a wrench on the large•hexagonal 
boss (22) and feed the cutters ,(21) rad1ally by turning very slowly 
on the square portion ,of the, feed ,screv, (23) 

!' ';:: .:r,..... ' - " .Discontinue the radial feed.as:soon as the cutters (21) contact the 
bushing (l). ~ >, , ; -· 

' 

CUTTER 

' ' 
/T:--,J,,é;'c+'.c•..,·•;;_'t~,. 24 AOAPTÈR 

f ?. 

. ' 

FWD~ 

' ,­
'-

'' 
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(4) Start cutting operation by turning on the h~onal boss (22). 

.!!Q'Jli Extremely Sll2ll 1ncrements of radial feed should be usecl 
until the groeve is veil started During the cutting 
operation cutting lubricant should be applied through the 
slots in the bushing adapter. A light machine oil is 
reccmnended 

(5) Retract the cutter blades (21) by backing off the radial feed screv 
(23) and forcing the cutter blades (21) back vith a screwdriver 
inaerted through the slots 1n the adapter (24). 

- !!Q'.ll;. Groeve depth should be 0.ll0°min and 0.115 max It is 
suggested that some type of depth gage, prepared in advance, 
be inaerted through the adapter slots, 

B Remove Bushing 

(1) Place puller disc (25) bebind the snap ring groeve 

19 SLIDE BAR 

SNAP RING 

SCREW 

15 Pi.ATE 

,,---13 WASHER 

,,-----17 Nl/T 

FWD INBD 

~~ 

Aug 15/66 
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Wing Spar-Fuselage Attachment 
Bottle Pin and Bushing Installation 

Figure 401 (Sheet 4) 
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(2) Install snap ring (26) in groove. ' 

(3) Screw long screw shaft (13) into puller disc (25). 

(4) Remove bushing (14) by repesting procedure used to remove tre bottle 
pin (2). 

5. Install Wing Soar-Fuselage Attachment Bottle Pin and Bushing 

57-1-12 
Page 406 

A. Butter lubricate mating surfaces of pin (2, figure 401) a~d oole. Pack 
grease approximately 0.15-±nch-thick on sloping surface inside hole and 
approximately 0.50 inch thick at closed end of hole to help eleminate 
air pockets which form there. 

-
B. Install bottle pin retainer sleeve (6) and its attachment bolt (5) using 

new aeal washers (7) on airplanes w1th lubricat1on fitting. Torque nut 
within the range of 290 - 410 inch-pounds. 

C. Seal bolt (5) against fuel leakage. Refer to Chapter 51, Sealing. 

D. Install bushing (1) in fuselage bulkhead, so that flats on bushing 
flange are parallel to aircraft center line. 

E. Inatall bottle pin (2) ao that a diametral line across the corners of 
the pin flange is parallel to aircraft canterline. After pin lnsertion, 
pack the battle pin cavity completely full of grease MIL-G-23827. 

F, On bottle pins with lubrication· fitting, install naw 0-ring (9), 

G. Install bottle pin retaining bolt support (3). 

ÇAUTIONJ, OPERATORS INSTALLING BOLT SUPPOfil' AS3EJ..JlLIES WITH LUBRICATION 
FITTING SHOULD TAKE THE FOLLO;VING PRECAUTION~ 

- SHOULD THESE PARTS BE INSTALLE:D fflHOUT REPLACI'TG THE 
E:XISTING BAR.'l.EL NUT AND INSTALLING SEAL WASHERS (ACCESS 
BY ENTERING THE FUEL CELL I3 REQ.UIRED TO ACCOMPLISR 
THIS)' THE GREASE FITTING IN THE BOLT SUPPORT FITTr:as 
SHOULD BE REldOVED AND THE HOLE PLUGGED. THIS SHOULD BE 
DCNE TO PR,'VENT INDISCRIMIN,'l.'E GREASING AND PUJ.:FING 
LARGE QUANTITIES OF GREASE IN THE FUEL CAVITY. 

H. Install retaining bolt (4), using new seal washer (8) on a1rplanes with 
lubrication fitting. 

I. Apply torque of 170 - 220 pound-inches to retaining bolt (4). 

J. Lockwire retaining bolt (4) to bulkhead. 

K. On bottle pina with lubrication fitting, lubricate bottle pin (2) and 
terminal cavity per 57-1-12 Unit Servicing Bottle Pins and Bush1ngs. 

----~ -- --

SB. 2383 
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OUTBOARD WING - REMOVAL/INSTAllATION 

A. The replacement of the ouboard ving is a major job in that it reg_uires 
the use of heavy lifting equipnent, several men in the ground crew, and 
the disconnection of airplane systems in addition to structural 
disconnecting. The electrical systems on this airplane do not have 
disconnects at the ving production break and.thus the vire bundles must 
be disconnected at the equipnent end and pulled through to the break. 
The hydraulic system for the leading edge must be breken as must the 
outboard aileron controls. The fuel system tubing in the integral tank 
area has to be disconnected vhich entails defueling and purging the 
tanks on either side of the prodnction break. Structural disconnecting 
involves the removal of outboard nacelle strut fairings vhich cross the 
break. 

2. Eau d nm.ent ana Materials 

A. Crane vith minunum hook height of 18 feet and a lifting ca;:e.bility of 
2000 pounds 

B. Sling Assembly - F71143-500, or equivalent 
. 

C. Internal Wrenching Offset Adapter - F71151-12-7, or equivalent 

D. External Wrenching Adapter - F70016-500, or equivalent 

E. Torque Wrench vith Adapter - 23MIT-5-73110, or equivalent 

F. Torg_ue Wrench vith Adapter - 21MIT-5-73110, or equivalent 

3 . Prepaz:e f'or Remova.1 

6 

A. De:l'uel and drain tanks number one and four and the respective reserve 
tanks. Refer to Chapter 28, Fuel System. 

WARNING: OBSERVE PRECAUTIONS IN CHAPIER 28, FtJEL SYSTEM, PRIOR TO 
WORKING ON roEL SYSTEM. 

B. Purge drained tanks. Refer to Chapter 28, Fuel System. 

C. Remove ving tip. Refer to 57-3-2, Wing Tip - Removal/Installation. 

HQ'.!l;_: Steps 1 through 11 of- the ving tip removal procedure are 
necessary even if the outboard ving is to be removed complete 
;,ith ving tip. 

Jan 15/69 57-2-11 
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D. Open the follortng circuit break.ers: 

(l) Open les.ding edge flight control system (flaps and slats) circuit 
breakers on P5. 

(2) Open all fuel system circuit break.ers. 

E. Remove the following access panels: 

(1) Lower wil:lg: Outboard aileron control access panels 1366 and 1367, 
cove lip doors 1261, 1262 and 1263, gap cover 1266, jack.point cover 
1267, fuel tank access panels 1336 through 1339. In addition, 
aileron gap panel aft of panel 1366 must be removed. 

(2) Upper wing: Gap cover 1460, outboard aileron control e.ccess panel 
1412, outboard aileron mast fairi.ng 1413. 

(3) Ne.celles. Strut tre.ili.ng eé!se fairi.ng 1747. 

F, Lower lee.ding edge sle.ts. 

G Lower outboard tre.iling edge flaps. 

H. Disconnect wire bundles in outboard wing. 

!fQ![. Some wire bundles w1ll have to be disconnected at splices. 

I Free wire bundl.es fran cl.emps along front spar and pull clear of 
outboard wing, gathering them in coils just inboard of production 
break. 

J Remove clamp from the:nnal. anti-icing duet in les.ding edge at production 
break. 

K. Depressurize utility hydre.ulic system. 

L Relieve tension in outboard aileron bus cables by slackeni.ng of 
turn.buckle. Refer to Chapter 27, Outboard Aileron, for loce.tion of 
components. 

M. 

N. 

0 

Disconnect and remove aileron lockout torque tube, 

Remove bolts attaching aileron bus ce.ble keepers to quad.rent and free 
cables fran outboerd wing, 

Disconnect and plug hydraulic tubing at les.ding edge production break. 

57-2-ll 
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P. Gain access to :l'uel tank interior. Refer to Chapter 28, Integral Fuel 
Tanks. 

WARNING: OBSERVE PRECAUTIONS IN CRAPTER 28, FUEL SYSTEM, PRIOR TO 
WORKING INSIDE INTEGRAL FUEL TANKS. 

Q. Disconnect :l'uel transfer line bonding jwnpers at production break. 

R Remove see.lant as necessa.ry to remove production break bolts. 

S. Disconnect :l'uel transfer line and drain fitting at production break. 
Make note of lockwires disconnected. 

T Disconnect pressure fueling linea between me.in tank and reserve tank at 
production break. Make note of lockwires disconnected. 

U. Remove balts from_ ,nng surface-at sling attachment points and using 
bol ts wluch are stowed in sling atte.chment fittings, fa.sten sling 
F71143-500 to wing. (See figure 401.) 

SLING ATTACHMENT 
FITTING (TYPICAL) 

DETAIL A 

,--- SLING F71143 500 

Oct 15/68 
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V Attach sling to crane hook and support wei.;ht of outboa.rd wing during 
removal of outboa.rd wing attachment bol ts, 

4, Remove Outboard Wing 

A Remove bolts joining leading edge ribs at production break, 

B. Remove rib joining bolts around vents and stringer terminal fittings at 
production break rib upper chord inside the wing. (See figure 4o3,) 

C. Remove front spar joining bolts in leéding edge area. 

D. Remove rear spar joining
0 

bolts in tra1Ïing edge area, 

E Remove bolts joining lower inboard and outboard chord members, using 
external wrenching adapter, F'70016-500. 

F. Remove bolts joining upper inboa.rd and outboard chord members, using 
internal wrenching adapter, F'71151-12-7, 

~: If outboa.rd w1ng being removed is to be reinstalled note 
installed pos1t1on of tapered shims, if any, at front and rear 
spars . ( See figure 4o2, ) 

..--...--- SH IMS 

SHIMS---..L..--' 

57-2-11 
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G. Move the outboard wing clear of the airplane and lover on to a well 
padded cradle or on to sancibags placed under the spa.ra. 

H. Plug all fllel linea and vents. 

I. Remove sling, stowing attachment fitting bolts in threaded holes in 
fittings. Reinstall stru.ctural bolts at sling attachment points. 

5. Prena.re fur Insta11ation 

A. Check that the following circuit breakers are open· 

(1) Circuit breakers listed in the installation procedure of 57-3-2, 
Wing Tip - Remova.1/Installation. 

(2) Leading edge flight control system (flaps and slats) circuit 
breakers on,P5. 

( 3) All fllel system circuit breakers. 

B. Check that leading edge slats and outboard trailing edge flaps are 
lowered. ' ' 

C. Check that utility hydraulic system is depressurized. 

D. Examine fllel vent 0-ring seals and replace with new ones if necessary. 

E. Remove bolts from wing surface at sling attachment points and using 
bolts which are stowed in sling attachment fittings, fasten sling 
F71143-500 to wing. (See figure 4cl.) ' 

F. Remove plugs from fllel lines and vents. 

G, Attach the sling to a crane hook and cautiously hoist the outboard 
wing into position, 

6, Install Outboard Wing 

6 

A. Install the uppermost and lowermost front and rear spar joining bolts 
( A, C , D and F, figure 403 ) and t ighten per figure 4c3 . 

NOTE: This step should only be performed at this stage 1f the outboard 
wing which was previously taken off the airplane is now being 
reinstalled, in which case the shims should be replaced in their 
original positions, (See figure 4o2.) If a new wing is being 
installed this step should be performed 1n accordance with steps 
D. and E, 

Jan 15/69 
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FRONT SPAR 
JOINT 

~6§ 
ÊXTERNAL ... ~ 

~ WAENCHING 
ADAPTER 

---...:: 
TOROUE '--..: 
WRENCH 

~ 
PROOUCTION { UPPER CHORO BOL TS G 
BREAK LOWER CHOAD BOLTS H 

r,.,..' p~A .. ~ TOROUE CONVERSION FORMULA 

.... ~~ .• ;~'2:~~0~WHEllE T • TRUE TOROUE ON BOLT 
.l R • TORQUE WAENCH READING 

INBD~ 

FWD~ 

57-2-11 
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L • EFFECTIVE LENGTH OF EXTERNAL WAENCHING ADAPTER 
W • EFFECTIVE LENGTH QF TOROUÊ WRENCH 

TTACHMEN TORQUE RANGE IPOUND INCHES,1 

A 
B 
C 
D 
e 
F 
G 

. H 

370 to 610 
130 to 180 

1400 to 1700 
370 to 610 

65 to 90 
2400 to 3100 

130 to 180 
630 to 960 

AEAA SPAR 

PRODUCTION BREAK 

VIEW 1 

Insta.lla.tion of Production Break Joining Bolts 
FJ.gure 403 
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B. Install bolts (G, figure 4o3) Joining the upper inboard and outboard 
production breek rib chorda. Use the internal ;irenching adapter, 
F'71151-12-7 to tighten bolts per figure 4o3. 

C. Install bolts (H, figure 4o3) Joining the lower inboard and outboard 
production breek rib chorda. Use the external ;irenching adapter, 
F']'0016-500 to tighten bolts per figure 4o3. 

D. Exern1 ne the production breek Joint at the uppe:nnost and lowe:nnost front 
and rear spar Joining bolts. If a gap exists, then shirn to fill the 
gap, tapering shirns to suit installation. (See figure 4o2.) 

E 

~• Tbis step is applicable if the outboard wing being installed is 
not the one which was previously on the airplane. 

Install front and rear spar Joining bolts 
tightening nuts per figure 4o3. Use tools 
24MIT-5-7311D as necessary. 

(B and E, figure 4o3) 
23MIT-5-73110 and 

F. Install rib joining bolts around vents and stringer terminal fittings 
(figure 4o3) at production breek rib upper chord inside the wing. 

G. Install bolts Joining leading edge ribs at production breek. 

7. Restore Airplene to Nonna! 

4o 

A. Rernove the sling, stowing attacbment fitting bolts in threaded holes in 
fittings. Install structural bolts at sling attacbment points. 

B. Gain access to fuel tank interior. Refer to Chapter 28, Integral Fuel 
Tanks. 

WARNING: OBSERVE PRECAUTIONS IN CHAPTER 28, FUEL SYSTEM, PRIOR TO 
WORKING INSIDE INTE.GRAL FUEL TANK 

C, Connect pressure fueling lines between main tank and reserve tank at 
production breek. Use new 0-rlllgs. Lockwire installation. 

D Connect fuel transfer line and drain fitting at production breek. Use 
new 0-rings. Lockwire installation. -

E Apply sealant to all production break bolts per Chapter 28, Integral 
Fuel Tanks. 

F. Connect fuel transfer line bonding Jumpers at production break. 

G Unplug and connect hydraulic tubing at leading edge production break. 

Oct 15/68 57-2-ll 
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H. Connect aileron bus cables to quadrant. Install balts attaching aileron 
bus cable keepers to qua.dra.nt. 

I. Conne~t aileron lockout torqµe tube. 

J. Tension outboard aileron bus cables by tightening turnbuckle. 

K. Pressurize utility hydraulic system. 

L. Install cl.amp on thermal anti-icing duet in leading edge at production 
break. 

M-. Instau' vire bundles along front spar. 

N. Connect wire bundles 1n outboard wing. 

NOI'E: Same wire bundles llIUSt be connected by splicing. 

O, Install access panels. 

P-. Install wing tip ( 1f removed) per 57-3-2, Wing Tip -
Removal/Installation. 

Q. Close leading edge fiight control and fuel system circuit breakers. 

R. Fuel tanks per Chapter 12, Fueling. 

S. Ad.Just and/or test all systems disconnected: 

(1) Leading edge slats per Chapter 27, Wing Flaps and Flap Control 
System. 

(2) Utility hydraulic system for leaks at leading edge production 
joint. 

(3) Retractable landing lights and naviga.tion lights per Chapter 33, 
Retractable Landing Lights and Nav1ga.t1on Lights. 

( 4) Ccmpass system per Chapter 34, Compass System. 

( 5) Fuel system per Chapter 28, Fuel. 

( 6) Outboard ailerons per Chapter 27, Aileron Tabs and Aleron 
Control System. 

6 
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WING TIP• MAINTENANÇE PRAÇTIQES 

EFFECTIVITY 
WRIIOFAN 

1. Remova.1/Installation Wing T:l.p 

10 

A. Remove Wing Tip 

(1) Check the.t the following circuit breakers are open 

(a) For right ving tip maintenance: "RETRACTABLE LOO LTS, RIGHT" 
on P3, "LOO llGHT MOTOR RIGHT" on P5, "NAVIGATION" on Pl, "NAV" 
on P6, and "COMPASS N0.2" on radio and T-R circuit breaker 
panel. 

(b) For left wing tip maintenance: "RETRACTABLE LDG. UGHTS LEFT" 
on P3, "LDG UGHT MOTOR LEFT" on P5, "NAVIGATION" on Pl, "NAV" 
on P6, and "COMPASS NO. l" on radio and T-R circuit breaker 
panel. 

WARNING: THE OPENING AND LOCKING OPEN OF THE CIRCUIT BREAKERS 
IS IMPERATIVE SINCE THE FUEL TANKS VENT OUT THROUGH 
THE WING TIP AND THE PRESENCE OF COMBUSTIBLE VAPORS 
IS A POSSIBILITY. 

FOR THE SAME REASON REWORKS INVOLVING DRILUNG, 
FIUNG, ETC. WITH THE WING TIP STILL ON THE AIRPLANE 
ARE NOT PERMITTED UNLESS THE FUEL RAS BEEN DRAINED 
AND THE FUEL SYSTEM PURGED. 

(2) Remove access panels 1260 and 1276 and fuel vent scoop panel 1265. 
See Access Doors,and Panels, Chapter 12. 

(3) Remove the leading edge tip rib access panel (12, figure 201) and 
aft tip rib access panel (7), 

( 4) Remove remote comps.ss transmitter ( 5) . Refer to Comps.ss System, 
Chapter 34, 

( 5) Remove landing light ( 4). Refer to Exterior Lighting, Chapter 33. 

(6) Remove screws securing navigation light lens retainer (2). 

(7) Remove lamps. 

' (8) Remove lamp mounting bracket retaining screws and ease bracket (1) 
away from ving tip so the.t power lead terminal on inboard face 
becomes accessible. 

Dec 15/64 
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(9) Diaconnect nartgatlon light power (l~) and. e;round. (15) lead.s and. 
clear them from light mounting area, 

(10) Remove screwa hold.1ng electrical seal fittings (13) in place. 

(ll) Free all wirea in wing tip from wire clampa and. pull wires free of 
wing tip. Coil wire bund.le just inboard. of tip.rib (10), 

(12) Remove two balts securing inboard end of vent scoop stiffener 
assembly ( 8) to tip rib. 

(13) Remove ten balts attaching vent d.uct (9) to tip rib. 

(14) Remove screws attaching wing tip to upper and lower wing tip rib 
chord.s, 

~: Provid.e ad.equate support for wing tip. 

(15) Remove five balts attaching auxiliary spar (6) 1n wing tip to tip 
rib. Reach through aft tip rib access opening (7) to hold. nuts. 

(16) Remove nine balts attaching the wing tip to the tip rib in the 
lea.ding ed.ge area. Reach through the lea.ding ed.ge tip rib access 
opening (12) to hold. nuts. 

(17) Remove wing tip by pulling outboard., away from wing structure 

~: Observe position of shim, if used, between skin of wing tip 
and. wing tip rib chord. at trailing ed.ge, 

B. Install Wing Tip 

57-3-2 
Page 202 

(1) Check that the following c1rcu1t breakers are open. 

(a) For,right wing tip maintenance: "RETRACTABLE LOO LTS. RIGHT" 
on P3, "LIG UGRT MOTOR RIGHT" on P5, "NAVIGATION" on Pl, "NAV" 
on P6, and. "COMPASS NO. 2" on ra.die and. T-R circuit breaker 
panel. 

( b) For left wing tip ma1ntenance: "RETRACTABLE LOO UGHTS LEFT" 
on P3, "LDG UGHT MOTOR LEFT" on P5, "NAVIGATION" on Pl, "NAV" 
on P6, and. "COMPASS NO. l" on rad.ic and. T-R circuit breaker 
panel. 

WARNING: THE OPENING AND LOCKING OPEN OF THE CIRCUIT BREAKERS 
IS IMPERATIVE SINCE THE FUEL TANKS VENT OUT TIIROWH 
THE WING TIP AND THE PRESENCE OF COMBUSTIHLE VAPORS 
ISA POSSIBILITY. 

lO 
Dec 15/64 

+ 



, 

( 
.. .. .... ..... 
::r" o" ..... 
"'i .... oz 
::IC .... .... 
., 

\ .. 
" .. 
:::; .. 
z 
ë 
" .. ... 
• 

\-
0 .. .. ., 

lC lC .... .. -., ., 
"'z :::, z- • oc -.. ... .... ... .... .. 
2" .. 
► z .. .... ... 
Z..I ., .. ., 

6 
Dec 15/62 

-·-~~t+ 
MAINTENANCE MANUAL 

Wing 

► ., .. 
::1 ., .. .. ...... 

8: .. .. uz .... ;g .. .. 
►0 Z!!, .... ., .. 

► ,o wz 
"'"' .. 
"-> 
.: "\ 

Tip Installation 
Figure 201 

.. .. ... .. 
► 

L'" 
;.! ., 
!Il;;; 
i~ ., 

., ., 
"z -.. ..... 
!::;: .. ., ..... ..... .... 
..: 

\ 

.. 
:c 
2 ., 
z0 
o ◄ _., .. ., ... .. 
2" 
>• co 
ZL 

.. 
z .. 
:::i0 ~: _., 
"0 
"'z 1 2:::, 

\ 
>0 ..... 
z" 
::: 

-

57-3-2 
Page 203 



-·-~~ 
Dl..::::J D F 

MAINTENANCE MANUAL 

(2) Remove access panel 1276 and fuel vent scoop paneJ. 1265. See Access 
Ooors and Panels, Chapter 12, 

(3) Check the 0-ring at the tip rib end of vent duet (9, figure 201) 
and replace it if necesaary. To facilitate later assembly this 
0-ring should be cemented in place in groeve uaing B, F, Goodrich 
No. 4 rubber cement or equivalent, 

(4) Apply faying aurface sealant to, inner surface of lower wing tip 
skin wbich fays with bottom chord of tip rib aft of wing rear spar, 
vertical face of auxiliary spar fitting in wing tip which fays with 
tip rib, and vertical faces of anglea at upper and lower wing tip 
skins which fay with tip rib chords in leading edge area. (See 
figure 202,) Apply parting agent to tip rib surface in each case. 
Refer to Airplane Sealing, Chapter 51, 

NOTE. Wing tip attachment bolta must be installed auring werk life 
of sealant. 

(5) Support wing tip adequately at a distance about a hands width away 
from the tip rib (10, figure 201), Thread the wire bundle, at 
leading edge, through the tip rib and, by inserting hand in the ga~ 
mentioned, guide the compass transmitter leads and the landing light 
leads through the hole in the la t'eral bulkhead ( 3), and the 
naviga.tion light leads through the hole in the rib just inboard of 
the light. 

(6) Install nine bolts attaching wing tip leading-edge to tip rib 
(figure 203), Reach through leading edge tip rib acceas opening 
(12, figure 201) to hold nuts. Torque top and bottom bolts, of 
five at front spar, to 220 to 36o pound-inches 

57-3-2 
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CAUTION FOR THIS AND SUBSEQUENT STEPS IN WING TIP INSTALLATION -
NOTE POSITION OF ANY NON-MAGNETIC BOLTS BAC-B30BF, 
BAC-B30BG, AND NAS501 AND REPLACE ANY THAT ARE DAMAGED 
ONLY WITH BOLTS OF THE SAME TYPE. THIS IS IMPORTANT 
BECAIJSE OF THE PROXIMITY OF THE REM'.JTE COMPASS 
TRANSMITI'ER. 

APPLJ FAJING 
SURPAC! SEALAIIT 

FU!L TANK 
VENT SCOOP 

Wing Tip Areaa Requiring Faying Surface Sealant 
Figure 202 
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(7) Install five bolte attaching auxUiary spar (6) in wing tip to tip 
rib, Reach through aft tip rib acceee opening (7) to hold nute, 
Torque top bolt to 630 to 950 pound-inchee, and bottom bolt to 
1400 to 1700 pound-inches, 

(B) Ihstall screws at upper and lower surfaces of wing attaching wing 
tip skin panels to tip rib chorda, 

(9) lnstall the ten bolts attaching the vent duet (9) to the tip rib, 
at the same time making sure thst the 0-ring is satisfactorily 
seated, Torque bolts to 50 to 70 pound-inches using a staggered 
sequence, ' 

(10) Install two bolts eecuring inboard end of vent scoop stiffener 
asaembly (B) to tip rib. 

(11) Remove wing tip access panel 1420 from upper eurface of wing tip, 

(12) Thread wire bundle out to landing light (4) and remote compass 
transmit\er (5), installing clamps as necessary, 

(13) .Install electrical sea.J. fittings (13) in two places and apply 
sealant. Refer to Airplane Sealing, Chapter 51, 

(14) Connect navigation light power (14) and ground (15) leads to 
terminals on lamp mounting bracket (1) and install mounting 
bracket, lamps, and lens retainer (2), 

(15) Install remote compass transmitter (5), Refer'to Compass System, 
Chapter 34. 

(16) Install landing light (4). Refer to El<terior Lighting, Chapter 33. 

(17) 

(18) 

Install Wing tip access panel 1420 and art tip rib access panel (7). 
, 1 

Apply faying surface sealant to leading edge tip rib access panel 
(12) and these parts of the fuel vent scoop panel 1265 which are 
sh~wn shaded in figure 202. Apply parting agent to fixed structure 
side of joint Refer to Airplane Sealing, Chapter 51, 

~.-Attachment screws must be installed during work life of 
sealant. 

(19) Install leading edge tip rib access panel, access panels 1260 and 
1276, and fuel vent scoop panel 1265. 

CAUTION USE ONLY NON-MAGNETIC BOLTS 'ID SECURE FUEL TANK VENT 
SCOOP THIS IS IMPORTANT BECAUSE OF PROXIMrTY OF REMOTE 
COMPASS TRANSMITTER. 

Dec 15/62 57 -3-2 
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WING VORTEX GENERAroRS. REMOVAL/INST.ALLATION 

Equipnent and Materia.l.s 

A Adhesive - EMS 5-19, 1'Yl"! B-1 

B Solvent BMS 11-7 or Methyl Ethyl Ketone 

C Paint Stripper - Del Chem EZ 

D Hard.wood scraper 

E Protractor 

F Clean cheesecloth 

,2 Remove Vortex Generator 

A Remov-e old vortex generator by prying feying surfaces apart. 

CPl.JTION· TAKE CARE TO AVO'ID DAMAGE TO SKIN SURFACE 

B Soften old adhesive with solvent and gently scrape from skin, using 
hard.wood scraper to avoid damaging skin surface 

C Thoroughly clean skin surf ace wi th solvent 

CPl.JTION: CIEAN ONLY WITII on, FREE MATERIAL SUCH AS NEW CHEESECLOTH. 

3- Prepare for Insta.l.lation 

A Remove residuaJ. bonding agent with scraper and solvent. 

B Remov-e minimum amount of paint necessary to insta.l.l vortex generator. 

4 InstaJ.l Vo:-tex Generator 

2 

h 0rient vortex generator per figure 401, 

B Bond vortex generator to wing surface 100 percent coverage Form 0.06 
inch by O 06 inch fillet around edge of generator with excess adhesive 

(1) Thorou.ghly blend the base compound with its activator in accordan-e 
W1th the manuf~turer's instructions The adhesive sha.l.l not be 
thinned 
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VOATEX GENERA.TORS 

NOTE 80TH TYPES OF VORTEX GENERATORS 
ARE orTIONAL AT ALL WING POSITIONS 

FLAT SIOE INBOARD FOR 
a,o INSTALLATION 

Wing Vertex Generator Locs.tien 
Figure 401 

FLAT SIOE OUTBOARO FOR 
10 INSTALLATION 

2 
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(2) Apply a thin, unifo:nn coat of the blend.ed adhesive to each feying 
surf ace. 1 

(3) Assemble immediately, applying sufficient pressure to ensure 
complete contact of the feying surfaces. A continuous bead of 
extruded adhesive usually indicates proper contact. 

5 Restore Air-plane to No:nnal 

2 

A Cure a~ 75 to 80°F 

(1) The time to obtain handling strength is 16 hours. Full cure is not 
obtained fora week or more. 

' (2) Curing may be accelerated by applying heat not to exceed a bond 
line temperature of l20°F As a rough rule of thumb the cure time 
will be reduced 50 percent for each 20°F rise in temperature 
Conversely, temperatures below 75°F will greatly increase the 

1 
required cure time 

B Apply paint to ving surf ace as required See Chapter 51, Structures. 
1 

0ct 15/69 57-4-1 
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UG!n'NING STRIKE ARM0R SKIN PANELS - REMOVAL/DIST.ALLATION 

l. GeneraJ. 

A. Added protection egainst lightning strikes on ving sld.n in fuel vent 
surge tank areas is provided by J 0101 na-t-.ed al1lll1imml and fiberglass scriTD 
cloth panels bonded to the upper and lower ving surfaces between the 
front and rear spare and between WS 939.312 and WS 959.312. The panels 
are grounded to the rear spar by five conductive rivets. 

2. Equipment a.rid Materials 

l 

A. Alodine '1000'{-clear) 

B. EMS 10-ll, Type l, Primer 1 

C. Clean white cotton gloves 
1 

D. Solvent • 

(l) EMS 3-2, Type lor 2 

(2) Methyl ethyl ketone 

E. Tape, RP52, Shuford Mille Incorpora.ted, Hickory, North Carolina (crown 
Zellerbach Corpora.tien, Seattle, Washington) or Pll2 Al1lll1imml Foil Tape, 
Perma.ce:r Tape Corpora.tien, New BrunsWick, New Jeraey 

F. Solvent :brush-on paint stripper 

G. Adhesive 

H. 

(l) 

(2) 

~ 5-19, B-1/2, B-l, B-2 or B-4 

EMS 5-26, B-l/2 or B-2 
1 

ScriTD Cloth, Thalco 196, Thalco Glass Fiber Prod:ucts, 
California 

Los Angeles, 

I. Polyethylene FilTD, 0.002 to o.oo6 inch thick, Crown Zellerbach Corpora.tien, 
Seattle, Washington 

J. Plastic bags 

Apr 15/70 
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K. Serrated plastic sprea.der 

L. Vacuum b~ 

M. Rivets, BACR15DA4-2 and BACR15DA4-3 
- - -

N. Paint, Corogard EX:-843 

O. lla.rdwood wed,i;e 

P. Clean gauze 

3. Remove Lightning Strike Armer Skin Panel 

A. Remove five condl.lctive rivets by drilling. 

B. Remove aluminum pa.nel and scr:l.m cloth panel by peeling panels off w1ng 
skin. Use hardwood wed,i;e to start peeling process. 

4. Prepare for Installation 

A. Prepa.ra.tion of Surfaces 

57-5-l 
P~e 4o2 

(l) Prepare "1mn1rnJDJ sheet. 

(a) Apply alodiD.e 1000 {clear) to both sides of the aluminum sheet 
per 51-2-31, Alodizing, if this has not already been 
accomplished. 

{b) Pr1llle one aide of the sheet With one coat of BMS 10-ll, Type l, 
primer per 51-2-51, Chemical and Solvent Resistant Finish. 

(c) Allow primer to dry a m1rumum of 4 hours at 75°F before 
applying adhesive. This dry1ng period rmy be reduced by use o:f 
heat. After a 15-m:inute flash-off time at 75°F, the following 
min1mum dry1ng periods are pemisaible. 

l) 6o minutes at 120 (± 5)°F 

2) 15 minutes at 150 (± l0)°F 

3) 5 minutes at 200 (± l0)°F 

l 
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Keep prillled surface from becoming contaminated d.uring drying, 
ha.ruiling and storage prior to application of adhesi ve. llandle 
Uilprotected panels with clean white cotton gloves. 

Preparation of w1Dg skin. 
1 

(a)
I 

Clean the w1ng skin with EMS 3-2 to promote adhesion of masking 
1 tape. 

{b) Mask off surface around the area to be covered by the aluminUill 
sheet, allow1ng 1/4 inch to 3/8 inch excess over the net size 
of the sheet on all sides. 

Il 

( c) Strip Il painted surf aces per 51-2-21, Paint Stripping, using a 
cold solvent brush-on stripper. 

1 (d) Solvent clean Uilpainted surfaces and stripped surfe.ces using 
' BMS 3!!.2. • 

(e)

1 

Applyllone coat of BMS 10-11, Type l, primer to the cleaned 
surfa.ce per 51-2-51, Chemical and Solvent Resistent Finish. Do 
not apply primer when temperature 1s below 50"F or relative 
llumidity is over 85 percent. 

(f)· Allow!primer to dry a min:lmum of 7 hours at 50°F, 4 hours at 
75°F or 60 minutes at l20°F. Mio1rouro dry1ng tlllles at 
intemedia.te tell!Peratures roay be dete=ined by straight line 
interpolation, 

Il 
(g), Protect primer from contam1ne.tion from the time of coating until 

application of adhesive. Primer =t be exposed to circulating 
air dllring dry1ng period. 

Il 
Preparation of adhesive. 

il 
( a) Prero:ued frezen BMS 5-19 1n Seroco cartridges roay be used, We.rro 

1 adhes:i.ve to rooro tell!Pere.ture by :lmmersing the cartridge 1n warm 
we.terjfor e. few roinutes before spreading, 

(b)' BMS $-19 roay also be mixed as needed. Note the.t the batch of 
base resin lllUSt be roatched wi th the accelerator batch. Mix the 

1 
e.dhesive in the ratio of 10 parts of accelerator to 100 parts 
of base resin by weight. Blend the adhesive thoroughly until 
the color- is uniform. Approxiroately 5 roinutes mixing by hand 
shouJ.d be sufficient. 

/ 
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(c) BMS 5-19; Type B-1/2, B-1, B-2, or B-4 ma.y be used. Types 
B-1/2 and B-1 are prefel1l.ble beca.use of their shorter cure 
times. ' 

( 4) Applica.tion of glass scrim cloth to primed aluminum sheet. 

57-5-1 
Page lio4 

( e.) Take care to keep the primer surfe.ce from be coming soiled. 
However, e.s-e.n a.dded. preca.ution, solvent clee.n >d.th BMS 3-2 
just prior to applica.tion of the BMl 5-19. 

(b) Apply e.n even coating of BMl 5-19 to the primed surfe.ce of the 
aluminum sheet, Use e. notched plastic spree.der for leveling 
the aàhesive, 

( c) Cut a sheet of scrim cloth about 2 inches le.rger on all si des 
the.n the aluminum sheet. 

(d) Iay the scrim cloth 1n the 'Wet aàhesive, ta.k1ng care to avoid 
forming folds or wrinkles 1n the cloth. Spread a pe.rting film 
of polyethylene over the scrim cloth, llghtly roll or sweep 
over the film to thoroughJ.y emlled the cloth 1n the e.dhesive 
and to el1m1ne.te air 1nclus1ons. Apply pressure by e:rzy 
suite.ble mee.na to obtain aàhesive thickness of 0.014 
(+O,Oll/-0,000) inch, Scrim cloth shall be tightly bonded to 
the adhesive, either embedded 1n the surface or entirely 
covered. On completed panel assemblies the cloth me.y be loose 
from the a.dhesive 1n no more the.n 5 percent of the e.rea. A 
neximum of 5% of the panel area ma.y have the primer surface 
v1s1ble through the e.dhesive. 

(è) M1n1mum cure times for BMS 5-19 at 75°F are as fellows: 

B-1/2 
B-1 
B-'2 
B-4 

16 hours 
36 hours 
48 hours 
6o hours 

Cure my be accelerated by raising the temperature. Each 20°F 
rise 1n cure temperature w1lJ. cut the cure time approxil!ll.tely 
50 percent. Conversely, lO'Wering the temperature >dil 1ncree.se 
the cure time. Do-not cure below 50° F nor above 1.20 °F. 

l 
Apr 15/70 

+ 



BOEINO~ + ~ ,,,., 

MAINTENANCE MANUAL 

(f) To avoid the necessity of reclea.ning tbe cured adhesive surface 
before installation, the following precautions should be 
observed: 

1) Leave polyethylene part1ng fillll in place dllring cutting, 
bandl1ng, and storage, 

2) If part1ng fillll cOl!les loose, apply tape to hold it in 
place, Do not apply tape on adhesive coated surface. 

3) Store parts in plastic bags. 

4) Do not remove protective coveriDg until :llllmediately prior 
to application of the sheet to wiilg skin, 

NOTE· If the adhesive surface is inadvertently soiled, it 
may be sponged '111th clean gauze dampened '111th methyl 
ethyl ketone. Allov all solvent to evaporate before 
proceed1ng,-

5. Install Lightning Strike Amor Skin Panel 

l 

A. Clean primed area of skin vith BMS 3.2. 

B. Reapply mask1ng tape around primed area on wiilg 1f necessary. The 
uncoated side of the aluminum sheet should be masked around the edges 
also, Ma.sk1ng will assist in adhesive cleanup after bonding. 

C. Spread a th1n even layer of BMS 5.19 over wiilg skin surface '111th a 
serrated plastic spreader. After spread1ng the adhesive, smooth down the 
ridges '111th the smooth edge of the spreader, 

D. Remove part1ng fillll from bond1ng surface of the alurn1mvu eheet. 

E. Spread a th1n layer of BMS 5.19 over the cured adhesive on the aluminum 
sheet, Be sure to fill any areas vhere the scrim cloth is not cornpletely 
embedded in adhesive, Use additional adhesive to fill and level any 
concavity along the edge of the sheet. 

F. Starting at one edge, roll the aluminum sheet down over the adhesive 
coated area on the ving. Avoid inclusion of air bubbles insofar as 
possible. ' 

Apr 15/70 
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G. Apply pressure by means of a vacuum bag over the alum1num sheet. 
Maintain a vacuum of 10 to 25 incbes of mercury tbroughout the cure. See 
paragra.ph 4 .A. ( 4 )( e) for cure time and for the effect of temperature on 
cure. 

H. After adhesive cure is complete, remove the vacuum ba., and the masking 
tape. It is not necessary to remove excess adhesive squeeze-out since 
this can be incorporated into the edge seal fillet. 

I. After bond:illg, the surfa.ce of the a1uro1uuro sheet shall be sroooth and free 
from dents. &!ges shall be sroooth and caropletely bonded with no 
d.PJarn1na~i~n visible . 

J. There shall be no detectable void l.arger than l square inch 1n area. 
Total void area under any sheet shall not exceed 15 square inches. No 
void shall be cl.oser than 2 inches frorn the edge. Any two voids shall be 
at least 5 inches apart., 

K. At the aft 1nboard corner of the arroor pa.nel, install five conductive 
rivets. Use BACRl5DA-3 rivets on 1.ower panel and use BACRl5DA4-2 rivets 
on upper panel. 

6. Restore Airplane to Normal 

A. Application of edge seal and protective finish. 

(l) Solvent clean a strip about 2 incbes wide around the edge of the 
sheet and on the adjacent sk:!n. Use BMS 3-2. 

(2) Apply a bead of BMS 5-19 or BM3 5-26 around the periphery of the 
sheet. Srnooth the bead with any suitable means so that it foi:,ns a 
fillet that fairs trom the skin to the top surfa.ce of the sheet. 
The excess squeeze-out from bond:illg ma:y be incorporated into this 
fillet. Width of fillet is not critical - 1/4 inch to 3/8 inch on 
the sk:!n and approxima.tely 1/8 inch on the sheet should be. 
sufficient. Cover all green primer with sealant. 

(3) After the edge seal has cured toa ta.ck-free state, touch it up with 
a brush coat of EX:-843 Corogard. 

57-5-l 
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LIGHTNING STRIKE ARMOR SKIN PANELS - APPROVED REPAIRS 

General 
A. Loose or delamillated armer skin or scrim cloth should be trillllned to stop 

progressive delamillation, reduce drag, and improve appearance unttl repair 
or replacement is made. 

B No limits exist,regarding repairs before a panel must be replaced. 
Repairs may be made UDtil it becomes more practical to replace a panel 

2. Eauipnent and Materia1s 

2 

A. Cheesecloth 

B. Haràwood or plastic scraper 

C Solvent - methyl ethyl ketone 

D. Armer skin material (0.010 aluminum covered with BMS 5-19 adhesive and 
'.lhalco 196 scrim cloth) 

E. Adhesive - BMS 5-19 

F. Conductive tape - X-1170 

G. Pressure sensitive tape - Scotch-Cal 630, 2 l.llches wide, chrome color 

H Primer - BMS 10-11, Ty;,e 1 

I. Rubber or plastic roller 

J Vacuum bag 

K Rivets - BACR15DA4-2 and BACR15DA4-3 

L Scrim cloth - '.Ihalco 196 

M Aluminum sheet - Clad 2024-T3, QQ-A-362 T3 Temper, 0.010 or Clad 7075-T6, 
QQ-A-287 T6 Temper, 0.010 

N. Paint - Corogard EC-843 or EC-8435 

Apr 15/69 57-5-1 
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Rem.ir Lightning strike .Armqi;, s~' Pa.nel 

_, ' 
' ':I ,._ 

!fQ!E. The• following procedures' a.re ➔ provided: for repe.ir of 'delamina.ted a.rmor 
skih.- Either, of-,thè' 'proèedurés may be used at ,the operator'.s option, 

- -· ~.., , ~ J \ ~ 1 ~ 
and eac!i;provides the.maximum ':protection"for ,vhich the ~r skin w.s 
~ i,,.....,J• 2 -lr,,1> 
desi~ed- "' ... _ ~\__- r-~ ~ 1 1 }, , ~ _' 1 1;,-

, .,.,.. - L"' 

·r 

1 ~ - - .,_ ---1 ! •\' t '- ,_:..,_ , .... ~ -
A. Metb.od;'A' ,1 ( ~- 1....,.,.. •1if ~s...• , J ~~-,. 1 ', __ _ 

J 1 "1, - "'(" .-- ~ - ~- "· IJ"'i { ' -:.-:- ' .Je ., -~ .-. / • .fa _,.,., :.t • _. i,._, " 1 l 

B. 

;~r: ~ -. '!<,..<Ó.>- "; .. "'--.,. ;-'I', .. 
NOTE: ~This repe.1r is designed to-prevent further_,sepaxation of the 

shield fora limited tune, and can be accomplished,qu.ickly. When 
'su:f'f1c1ent time is ,av,;ilable, :the 'metliod _C -repe.Îr ~ [3hould be 

(2) 

(3) 

accomplished, ,, , ,. 

In this repe.irfmethod; it is •,pêrmissible .to, trun,dèlaminated' 
areas off the,armór"skin, provided that the trim does not,extend 
any fa.rther tha1J.' one-half inch int'from the ,edge'of. the armor skin, 
If the trim extends fa.rther than one-hali' inch 1.11,from the edge-of 

-'' the armor skin use, repe.ir met.bod B·or method C, '· 
' . , _ _. 1 ,~ , r, .\. 

Trim-the sepe.rated•portion"of•the1shield;iback to ware the.bond is 
stlli solld, ',,.- l, • • • ,. • 1 ' 
,~•. -rit l ·-1 

!1 ,,Jl ~ _, ' 
Scrape off the exposed adhesive for one·,to tvo inches beyond the, 
tri.mmed edge, using,a·,ha.rdwood or pla~tic scraper. 

'< J ., 

" 1' - ' 1f Clean the·scraped area of airplane skin B.Îld the adJacent,a.rmor skin 
using clean•cheesecloth soalted with methyl ethyl ketone, and wipe 

'dry. (Clean,•min:iÎl!l.im•of 2;0 inches of·à.irpiane skiri•.'and 2:0 inches 
of arm.or skin ·)>ff, ..,_~1 'l- .... ,.,.. /"i" '"-:. ~ i 

I • ~ -:..L-: ,4-~ ;: t -:.' r' • 

(4) sensi ti v~ .-,; 
tape adher~ to the ,_;, • • - , 

Seal all thê edges ór t11~: a.rmó'r skin by 1.nstalling ·pressure 
- '- - .. <' ,-1..-

tápe over the tri.mmed edge with,one inch of 
airplane skin' 4 - ... ~f• LJ~ ... ~- ... r., - :. , , ,.. 

• ..... " ~ ~1v,, .... _ ... • ~ ~ ,::,,•-1'" '-_ r· , , , 
Accomplish method 
a vailable. " 

11 

Method B 

~&.;. ! 11.J~ w 

C,repe.ir when/su:f'ficient airplanejlayup time is . -

lhis repe.ir met.had may• be used:;vhen delerntrua.tion extends more than<,, •. -­
one-half inch from the' original outiine of the armor skin, ·and éan')1~, 
be accompllshed qu.icker thän the method C repair. When su:f'ficient 
airplane layup time -is available, the method C repair should be· 
accomplished. ' 

;,~ . -

2 

' • ' .. 
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(1) TrllD off the sepa.rated portion of the armor skin back to 'Wllere the 
bond is still solid. 

(2) Scrape off most of the renaim.ng exposed adhesive from the wing sla.n, 
using a hardwood or plastic scraper. 

(3) 

(4) 

(6) 

(7) 

(8) 

NOTE: It is not necessa.ry to remove all of the old adhesive unless 
1t is conta.m:inated vith Skydrol or fuel, or has lost adhesion. 

Clean the entire scraped area and surrounding ving skin and armer 
skin using clean cheesecloth soaked vith methyl ethyl ketone, and 
vipe dry. 

Cut a patch of armer skin material which fits the missing area vith 
not more than 0.10 ma.x gap between pa.tch and existing armer skin, 
and extends to the original armer skin outline." 

Spread H-!S 5-19 adhesive on the pa.tch and the mating airplane skin 
area. ' 

Roll pa.tch into place (0.10 ma.x gap between pa.tch and existing armor 
skin) and clean off all excess adhesi ve squeezeout. Fair adhesi ve 
betveen pa.tch and existing armer'skin, 

Apply conductive tape along the entire joint to ground the pa.tch to 
the rema1n1ng armer skin. 

Cover the entire pa.tch area vith pressure sensitive tape as follovs· 

(a) Extend tape one inch onto the surrounding wing skin and one 
inch on the existing armer skin. 

(b) '.!he exposed edge of each tape lap should be tovard the trailing 
edge 

(c) Round the tape outer corne:s to a 1/4 to 1/2 inch radius 

(d) Press (rub) the tape dovn thoroughly with a smooth rounded 
plastic scraper. 

(9) Seal all exposed edges of the remaining armer skin and cover tape 
installed per step (B)(a) above by installing pressure sensitive 
tape to cover the edge, vith approximately one inch of tape adhering 
to the airplane skin 

Apr 15/69 57-5-1 
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(10) Accompllsh method C repa1r when sufficient a1rpl.ane 1.ayup time 1s 
ava1lable. 

C. Method C 

!:ill'.!l, 'Ih1s procedure constitutes a permanent repair If the 
del.amJ.nation area extends more than one-half inch from the original 
outlJ.ne of the armer skin, a permanent patch should be installed. 

(1) Trim off the separated portion of the shield back to where the bond 
is still solid, 

(2) Construct a pattern of the removed armer skin area and cut a matching 
patch out of precoated armer skin material (0 010 aluminum covered 
wi th EMS 5-19 and scrim cloth). If armer skin material is not 
avail.able, substitute 0.010 or 0.012 thick clad aluminum sheet 
(Maximtnn gap between patch and armer skin may not exceed 0.10 inch.) 

(3) Exposed area may be contaminated w1th soot, Skydrol, etc. 'Iherefore, 
the bulk of remain1ng adhesive should be scraped off w1th a hardwood 
or plastic scraper. Clean up the last traces of adhesive by rubbing 
with clean gauze soaked in methyl ethyl ketone Wipe the surface 
dry. 

(4) Restore or apply primer EMS 10-ll Type l on all wing surfaces to be 
covered with EMS 5-19 adbesive, Provide primer for edge sealing per 
step (il) below. Mix EMS 10-ll Type l primer per figure 801 

( 5) Spread a genereus continuous layer of EMS 5-19 adbesive on bath wing 
skin and patch, If clad aluminum alone is being used as a patch, a 
1.ayer of 'Ihalco 196 glass scrim cloth (or equivalent) must be 1.aid -
in the wet sealant on the patch and trimmed to size, 

57-5-1 
Page 804 

(6) Without letting coated surfaces touch, place coated patch in 
position with edge of patch next to trimmed edge of existing armer 
skin (gap not to exceed 0.10). Tape edge of patch to existing 
armer skin to hold it in position while rolling down. Starting at 
Joint edge of patch, progressively roll it down, going slowly and 
carefully to eliminate as much air as possible, Use of a rubber or 
plastic roller is recommended. When patch is completely down, apply 
tape in several spots to keep the edges from lifting, 
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(7) Construct a vacuum bag over the patch w1· h 0snaberg or simiJ.ar cl.oth 
as a bleeder. Cure under 5 to l.5 inches of mercury vacuum. The 
adhesive w1ll be cured sufficientl.y in 11 bours at 70°F. Heat w1l.l. 
accel.erate cure. Warm air or beat l.amps jmaY be used to wa.rm the 
adbesive to 130 degrees maximum. At thi! temperature the adhesive 
wil.l buil.d u:p enough strengt.Il in about 3( minutes to allow removal. 
of the vacuum bag. 

(8) Trim adhesive squeezed al.ong outer edge elf patch to :provide a fil.l.et 
about l./4" wide wbich fairs into to:p surlface of sbield. 

(9) Remove tape and clean off adbesive squee2eout along Joint beween 
patch and original. armor skin. Scra:pe o: • bulk of material and 
clean u:p l.ast tracee w1th MEK. A:p:pl.y cor iuctive tape over entire 
joint to ground patch to armor skin. 

(10) Re:place the rivets installed for electrical groundJ.ng :pur:poses 1f 
missing or l.oose. Use BACR15DA4-3 rivets on lower :pa.nel and use 
BACR15DA4-2 rivets on u:p:per :pa.nel.. 

(ll) Seal all the outer edges of the patch an, the remaining armor skin 
as described in 57-5-l., Ligbtning Strike !\rmor Skin Panel.s -
Removal./Installation. 

- System Pa.rts Rati ~ Su:p:plier 
Pa.rts /"ol 

Finch System Prl!Der Base 463-4-4 3 
No. 1 Converter X-301 1 max 

To.inner TL- 52 1 max Finch Fa.int 
& Cbemical. Co, 

Finch System Primer Be.se 463-6-3 3 Torrance, Cal.. 
No. 2 Converter X-305 1 

Thinner TL-52 4/5 ma ~ 

DeSoto System Primer Base 1910091 l. 
No. 1 Converter 6108148A 1 

'.Ihinner MEK l./10 Il l.lC DeSoto Cbemical. 
Coatings, Ine., 

DeSoto System Primer Base 1904o62A l. Berkely, Cal.. 
No, 2 Converter 6l.08148A l. 

Thinner MEK l./10 Dl l.lC 

lWS 10-ll Type l. Primer Mixing C part 
Figure 801 
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MAINTENANCE MANU 

IDWER WING INBOARD DRY BAY ACCESS PANEL - OV L INST TION 

1. General 

A. Clamp latches on lover wing inboard dry bay 
different configurations. Refer to figure 
and III. 

( l) Configura tion I 

ccess panels exist lll three 
l for configurations I, II 

(a) Configurat1on I has phenolic rub strips, no checknuts, no 
latch caps and recesses, and no enamel to indicate locked 
position of the panel. 

(2) Configuration II 

(a) Configuratlon II has phenolic rub strips, one checknut, enamel 
to indicate locked position of the panel, but no latch caps 
and recesses. 

(3) Configuration III 

(a) Configuration III has two checknuts, enamel to indicate locked 
position of the panel, and latch caps and recesses. 

2. Eguipment and Materials 

A. Hlenolic Rub Strip - Laminated Thermosetting Sheet Cotton Fabric, 
Hlenolic Resin (MIL-P-15035, Type FE-1 or FBG), 0.050 inch thick 
(0.047 or o.o6o optional) 

B Adhesive - 3M EC2216 

C hand Screwdriver - Ph1llips #3 

3. Remove Lcwer Wing Inboard Dry :Eay Access Panel 
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A. Unscrew fasteners with hand screwdriver until grooves on indicator are 
parallel with edge of skin cutout. (See figure 401.) 

NOTE. On later airplanes fasteners have checknut to prevent backing off 
fasteners. 

B, Disengage bonding jumper. 

C . Remove panel. 
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4, Prepare to Install lDwer Wing Inboard Dry Bay Access Fa.nel (Configurations 
I and II only ) 

A. Check that phenolic rub strips are bonded to the inner wing skin surfaces. 
(See figure 401) 

NOTE· On later airplanes the phenolic rub strips are replaced by a cap 
on the latch and a recess in the door to receive the cap. 

B. If phenolic rub strips are missing, install new rub strips with adhesive. 
Clamp durmg curing. 

NOTE latches cannot hold securely if rub strips are missing 

5, Install lDwer Wing Inboard Dry Bay Access Fa.nel 
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A. Install bondl.ng jumper. 

B Position long end of latch ps.ra.llel to panel edges, place panel in 
position and tighten fasteners. (See figure 401.) 

NOTE. Indicator will turn with latch 'When screw is t!ghtened. When 
grooves in indicator are perpendicular to edge of skin cutout, 
latch is in the closed position. When the screws are tight, the 
panel is secure. On later airplanes red enamel in the indicator 
grooves and an arrow will show correct alignment of the latch. 
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