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ons to service personnel in the structural repair of the
BY.6A airplane. The information contained is also

applicable to PBY.5 and PBYSA a’irpl_an_:s_ gx!le_'uléthél'-é_

u:ri'se' stated, - .

" The book is arranged to co;rei-j_'_l-_éj:a-irsj'to' each major
component of the_,airplén'é'sép'arat_ely. Typical repairs
, applicable to any part of the airpline are given in Ap.
pendix II, The organization of the book is shown by
Since this book is intended primarily for the repair
of a specific type of airplane, neither fundamental re.
pair procedure nor general aireraft repair will be cov.
ered by this book. For such material the General

- This manual has been Prepared-to--provide instrucs

associated angles, ‘brackets, clips and supporting struc-
ture have been omitted from the illustrations and de.
scriptions. These items are not considered primary
structure (i.e. not contributing 1o the strength of the

airplane),” -

Since the type,. extent and location of damaée can. -

not always be foreseen, it is impossible to include a re-
pair for every damage. Designs for the repair of only
the most likely damage, therefore, are included in this
manual. It will usuvally be possible to combine some of
the repairs outlined to gflect a satisfactory repair for
any combination of damage. - T
. Instructions for the maintenance of equipment a3
well “as the installation and removal of the various

Manual for Sty
consulted,

aircraft industry,
manual are lustra

I " the Table of Contents, - -5 ..~

Controls, Armament, instruments, furnishing and the -

uctural Repair (AN 01-1A-1) should be

IS PR Lt o T AN 01-5MA-2 (PBY.5 and PBY.5A Airplanes) -
Because of the lack of a standard terminology in the 01.5MC-2 (PBY6A Airplanes)-— =~ -
The Ilustrated Pares Catalogue (AN 01-5M-4) may

be used for ide tifying parts for Maintenance and
Repair, ' ’

certain terms used throughout this
ted below for clarification. .

’,
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777 TSECTION'T

I" ' : | o . BU N GENER'AL’7’ pabl e T

‘ 1-1. TYPE OF CONSTRUCTION. L
" 1.2, The PBY-6A is an amphibious flying boat designed
for both land and water operations. The hull and re-

tractable wing tip floats provide a means of landing

~ on water while the retractable tricycle type landing gear
enables the airplane to land on the ground,

1.3. WING. The wing is.a semicantilever beam of con.
ventional two-spar skin stringer design braced by two
wing-hull struts on each side of the airplane. The wing
assembly is composed of a center section and two re-
movable outer panels which include the ailerons. At-
tachment of the wing to the hull is accomplished by
means of the struts and two bolted joints at the cen.
ter of the sirplane (at hull bulkheads 4 and 5). ’

I 1-4. EMPENNAGE. The PBY.5A empennage has
~ _ been redesigned for the PBY-6A to incorporate over-
_ hanging balances.on the elevators and rudder and to
" decrease the rudder chord and increase the rudder
height. The two tails are structurally similar. This man.
- ual will discuss the structure of the PBY-6A tajl. Where
dissimilarity exists the detail design of both will be
I covered, .
1-5. The empennage group consists of a vertical sta-
bilizer (the lower half of which is an integral part of
the hull), a horizental stabilizer, a rudder and two
k rvators, -
1-6. The horizontal stabilizer is a two spar construction
from the center line to station 8 and a D-section out-
I board of this point. Bulkheads are truss type. The
whole assembly is covered with 24S.T aluminum alloy
sheet on extruded stringers. The stabilizer is attached
I to the lower fin by four large fittings and six smaller
intermediate fittings. : :
" 1.7, The lower portion of the rudder structure is a
closed box formed by the curved leading edge skin and
. a single spar; in the vicinity of the upper hinge two

taken thru the lower bearing plate into the hull tail

three hinge armu, X ) o
1-8. The elevators are two panels joined rigidly to-

control arm is attiched. They are essentially a D.Sec-
tion to which the trailing edge ribs are attached. Five

being common to both. o ,
1-9. HULL. The hull is a semi-monocoque structure.
Eight bulkheads comprise the main supporting struc.

I

ture. Four of these are water.tight dividing the hull

into five warer-tight compartments. Water loads are

" “taken by the hull bottom to the bulkheads and reacted -
' the keel and sides of the hull, Landing loads im."
~sed by the landing gear are transferred primarily

BT T esteiern

handbook covering the specific item.

" spars are employed. The vertical load of the rudder

cone. The rudder ties to the vertical fin by means of

gether by an aluminum alloy torque tube to which a’

hinges support the two elevators, the centerline hinge

-

-

through .steel fittings into hull bulkheads 4 and $
which are the main structural members of the hull.

1.10. ALIGHTING GEAR. The landing gear con:

sists of two main wheels attached by shock struts and -

retracting mechanism between hull bulkheads 4 and 5,
and a nose-wheel attached to a shock strut and re.
tracting mechanism located in the bow of the hull.
1-11. ENGINE AND NACELLE. Two R-1830-92 en.
gines are mounted to the center section of the wing by
means of welded steel tube engine mounts.

1.12. The engines are faired by the nacelle fairings
which converge to the contour of the top and bottom
wing surfaces. ’

~ 1-13. For a more comprehensive descﬁption of the va.

rious structural components refer to the section of the

-

1-14. INSPECTION FOR DAMAGE.

1-15. GENERAL. The airplane should be ‘inspected
periodically for damaged structure. A thorough exami.
nation will permit the preparation of a detailed repair
Plan which will insure the availability of the necessary

- materials and tools and will prevent loss of valuable

time. Remove all grease, dirt, etc., at and in the wvi.
cinity of the damage, so that the extent of cracks, con-
dition of rivets, welds, etc., may be uccurately de.
termined. :
1-16. Structural parts should be inspected for dents, -
cracks, holes, scratches, breaks, sharp corners and
abrasions, loose, sheared or otherwise damaged rivets,
elongated rivet holes, bowing, distortion, worn spots
and corrosion. Dents and wrinkling in skin sheets
should be inspected to insure that they are not siress
wrinkles caused by failure of vital structure. Bent or

- . twisted structures may be straightened and used un..

less cracks appear in the straightening process. All

cracks should be stop drilled. Large cracks will necessi. -

tate the use of a new part. )
1.17. Test watertight joints for leaks. Check hinges,

fasteners and locking mechanism to determine whether -

their operation has been impaired. If damage is to fab-
ric.covered surfaces, the internal structure of the ¢om-
poneat should be inspected through access holes pro-
vided. If damage is in locations where inspection is im.
possible because of inaccessibility, access holes should
be made in accordance with figure 2-28, or the section

 of fabric should be removed if access holes do not
facil.ita_tc complete inspectio ’ :

1-18. Experience has shown that when a bullet strikes

sheet material, it heat-treats the metal in the vicinity of

~the bullet hole. This metal is_thus- embrittled and. mi.
" mute cracks are created by the impact of the bulles. It~
_is a'good practice therefore to trim a Liberal amount of

A g o— I - I
- ) . . ~
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metal away from bullet and shell holes when cleaning b. AN-426 (100° Countersunk).

_up the damaged area, RN
1-19. Inspection should determine the relative amount
of work involved in effecting a repair, as compared to
that of replacing damaged members with new parts if
available.- ‘ . ' :

1.20. Included in each section is a -separate paragraph
containing information pertinent to inspection of dam-
aged structure, together with a list of the types of dam-
age that may be encountered. Necessary special inspec.
tion procedures are also provided in the applicable re-
Pair instruction paragraphs. . -

1.21, Whenever damagé to a structure is discovered,
the adjacent structure should be carefully inspected
for secondary damage. Such secondary damage “fre.
quently occurs as a result of overloading caused by the
original damage. Since heavy sbock loads may be trans-
mitted through several structures, rivets and bolts may
.be loosened and sheet metil buckled guite a distance
away from the area of primary damage. Rivets should
be checked in order to determine if they have sheared;
a .005” feeler gage can be used for this purpose.

1.22. Also check for any skin wrinkles, elongated rivet
or bolt holes, fine haitline cracks, damaged control ca-
bles or damaged fuel or hydraulic lines.

1-23. If the airplane is damaged by shell fire, the route
of the projectile should be followed and the above
steps taken. .
1-24. RIVETS. It i partcularly important to check
rivets closely. A rivet may be strained or even sheared
off and yet appear normal by casuval inspection; rivets
may stretch or fail, leaving the head intact. For in-
stance, after straightening a bent member all of the
structure adjacent to it should be inspected for loose
rivets. Always use a feeler gage when inspecting for
damaged rivets, checking for tipping or rising of heads
and for separation of the riveted members at the river
shanks. Also inspect carefully for elongated rivet holes
which may often be detected by a close examination of
the sheet surface near the head The slight impression
made in the shect by the rivet head when driven will
be exposed if the rivet has moved in elongating the
hole. : ‘ : . ) :
1.25. RIVET TYPES. When making repairs the same
type of rivet should be used as in the surrounding struc.
" ture unless otherwise specified. Rivets vary in head type
‘and material. Flat head rivets are used on internal
structure while brazier head rivets are generally used on
surfaces exposed to the slipstream. -
1.26, Countersunk rivets are used for a specific pur.
pose; either for clearance of to obtain a smooth, low
drag external surface for aerodynamic reasons. ’
1-27. The types of aluminum alloy rivets used in the
riginal construction of the airplane are:

" € Q4303-(115° Countersiink)—This is a CVAC

“standard rivet. It has been replaced by AIN-426 rivews

on current production airplanes.

d. AN-442 (Flat head).

s e. AN456 (Brazier head), , _

f. Q4305 (Brazier head).—This is a CVAC stand-
ard rivet which has been replaced in current produc.
tion airplanes by AN-456 rivets.

g 22Q013 (Mushroom head).—This is a CVAC
standard rivet formerly used in the fuel tank area. It
has been replaced on current airplanes by AN-430
rivets., .

h. AN-430 (Round head).—Thesé rivets are used
in the fuel tank area. A better clamping action and
therefore better fuel tightening is obtained with these
rivets than with the brazier head type. -
1-28. All of the above rivets may be obtained in two
materials 178 (type D rivet) and A-178 (type AD.

rivet). Only the type D rivet is used ‘u the original °

construction of the airplane.

1-29. For information on identification of the rivet -
~ material and for illustrations of the head shapes refer
_to General Manual for Structural Repair, AN 01.1A-1.

1-30. RIVET SUBSTITUTES. Rivets most generally

available in the field are AN425, AN425, AN442 and ~

AN456. The following substitutions are permissible: -

Rivet Acceptable Substitut <P
" AN425 - AN426 (in 100° ho;  “y) ~

AN426 AN425 (in 78° hole .i..;)

AN430 AN456 '

AN442 - AN430, AN4S6  ~

AN456 AN430

“Q” Standards See c, _f,ran.d g above

131. A175.T rivets (AD) which can be drivess as pur.
chased without heat treatment may be substituted for
178.-T rivets (D), which require heat-treatment before”

driving, for all repair rivets of 3/16 inch diameter or
" less if: (a) at least half of the rivets substituted are in.
creased to the next larger size, the added rivets being

distributed evenly throughout the pattern, or (b) in

accordance with the following rule: if 8 or fewer A178.

-

L

T rivets are to be substituted for 178.T rivets of the ... ;

same size, add one additional rivet to the pattern. If

from 9 to 16 rivets are involved, add 2 additional A17S. - '

T rivets; from 17 to 24, 3 additionsl rivets must be
added to the pattern, This rule applies for 4%, 5/32"
and 3/16” dia. rivets. For rivets less than 14" dia. the
Al7S-T type may be substituted without the addition
of any rivets to the pattern or an inérease in the diam-
eter of any of the rivets. All repair rivets of 4 inch
diameter or larger should be of the heat.treatable (178

T) type. :

- 1-32. Heat-treatment of 175-T aluminum alloy rivets

& AN425" (78° Countersunk). AN-426" (100°

shall be in accordance with standard practice. (See

ate used on later airplanes replac. General Manual for Structural Repair, AN 01.1A.1)..
ing AN-428, . ... i .~ AL7ST rivets are driven without heat-treatment. "’ .
¥ _ - . , T - _‘ ,~ _ 7: < ) RESTRICTED ;," ‘ ' e L, ) - -: J- ) 3 :
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I Section 1

Paragraphs 1-33 to 1-43

1-33. Steel or aluminum alloy bolts may be substituted
for 175.T (D) dvets if it is necessary_to_eliminate heat-

eatment of rivets in making repairs. Note that if bolts
are substituted for rivets so that a mixed bolt-rivet pat-
tern results, (this condition should be avoided when.
ever possible) the bolts must fit their holes with ¢ max.
imurm clearance of 002", If all of the rivets in the pat.
tern are replaced with bolts, the bolts ‘must fit within

005", sl e E mrinas e
1-34. The use of blind rivets for making repairs in

critical structure is not recommended. If the damaged

part is not readily accessible, either sufficient areas of -

skin should be removed to permit access, or a removable
access door should be made. (See figure 2.28.)

* 1.35. CORROSION. The entire structure should be
inspected at tegular ‘intervals for damage from cor-
rosion. Aluminum corrosion is especially prevalent
wherever moisture tends to collect. Dissimilar metals,
adjacent or in contact, provide a source of corrosion
and should therefore be closely inspected. Eqiipment

- which is badly corroded contains deep pits, holes, or

cracks. However, corrosion ‘cannot always be detected

by visual examination alone; but may sometimes be

found under blistered or flaking paint. When corrosion
appears on materials having an iron base, it appears in
the form of a red rust; on materials having a copper
base, as green formations; and on materials having sn
aluminum or magnesium base, as white -formations.

extent of ordinary corrosion can be determined by

The
h ting for pits with a fine needle. The degree of cor-
ion will vary with the type ‘of corrosive medium

#hich contacts the metal, the period of exposure, the
age of the protective paint or oil fillers, and the time
which has elapsed between removal of thé airplane from
the corrosive medium and the inception of salvage.
Parts which are simply stained or etched with very
shallow pitting are generally serviceable unless this con.

" dition occurs in a highly stressed part of the primary

structure, Normally, destructive corrosion does not
“take place within a short period of time; however, the
effect of any corrosion can be minimized by expediting
salvage, For information pertaining to the protection of
the structure from damage by corrosion; refer to the

General Manual for Structural Repair (AN 01.1A-1), -

1-36. All the alumicum alloys, clad and anclad, in the

airplane have been anodized. This treatment provides
excellent protection’ against corrosion of the surface
of the metal and results in improved adherence of
paint subsequently ‘applied. When facilities are avail.
sble “repair parts should be’ anodized,  otherwise the

parts should be covered with two coats of green primer ,
' with thorough drying time allowed between coata, PR

1.37. SHEET.. Because of the type of constraction

. used most of the metal sheets used for the fabrication
of the primary structural members of ‘the airplane are -

#-ssed, that is, they carry load. If the continuity of
of this skin i interrupted, the load “must pass

wound the hole. In some casés this will overload the

i - PR

_'rrounding structure and resilt in a failure. It is'im.
ST T Y e L

Yl . ) -
i R

- sated by an
‘thickness, -

. sgainst the _'ren:_loved

RESTRICTED
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portant therefore that damage to skin be repaired in
accordance with—the instructions given~iii the manual.
Particular attention shali be given to the rivet pattern
used in repairs. S

1-38. The 24S-T aluminum alloy used in the construc. -
tion of the airplane is in a definite physical condition
and its strength will be adversely affected. by the im-
proper application of heat in making repairs. All alum.
inum alloy parts are installed in the heat-treated (bard)
condition. However, in order to fabricate certain parts .

~ with small bend radii 245.0 (soft) material must be

used. Before such a part may be installed in the air.
plane it is essential that it be HEAT.TREATED to the
245.T (hard) condition. If 24S.O material is not avafl.
able, 24S.T material may be annealed, the part formed
and then re-heat-treated to 245-T. . . ... . e
1.39. The repairs outlined in this mznual are designed
to call for repair parts to be made from 24S.T when.
ever possible to avoid the heat-treat operation. When,_
because of severity of the bend, 245.0 materia! is called,
THESE PARTS MUST BE HEAT-TREATED TO
24S.T BEFORE INSTALLATION IN THE AIR.
PLANE. The parts should be heat-treated in detail, that
is before assembly to other repair parts. (Refer to Sec-
tion V of the General Manual for Structural Repair,
AN 01-1A-1.) _ ' -
1-40. Repair illustrations in this manual indicate the
bend radius to be used for each repair part. For fabri.
cating repair parts not covered by the illustrations, con-
sult the General Manual for Structural Repair, AN 01.
1A.1, for the proper radius. - ' S
1-41. Alclad ‘sheet stock. (aluminiim alloy coated with
pure aluminum) is used in the fuel tank area of the
wing as well as in a few isolated regions throughout the
airplane. For purposes of repair, this material may be
treated like aluminum alloy. However, for equal gauges,
alelad is weaker than aluminum alloy and therefore the
following two points are important from' a’ strength
standpoimts e D
" a. Aluminum alioy may always be substituted for
sheet of equal thickness. T Y o
b. Alclad sheet may never be substituted for
aluminum alloy unless the loss of strefigth is compen.
appropriate increase of one gauge in sheet

aldad

142, Most steel parts in the sirplane ‘are heat.treated,
Usually the component parts of a steel assembly are
welded and then the axsembly is heat-treated. There is
an exception to this procedure, however; provided
electric arc welding is used, it is not necessary to nor-
malize an assembly after welding if the components have
been normalized in detail. Specific repair procedures for.
steel assemblies are given in the applicable sections of

r.he l:l'lﬂ.lll.lll. o . __.A.' Y 2 '_. L o ’ .

143, INSPECTION-- AFTER REPAIR. Inspection
should be'made during cich stage of ‘a repiir before

it 'Becc'i:ﬁa';izna“ccmible,_ The repair should be checked B
Q‘maﬂedA""lis_Cﬁc'm or- d“plic'at':e' RREEE

- : .
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Section |
Parogrophs 1-44 10 1-47

" DIM. TAKEN FROM EXTREME
"DIM. TAKEN FROM INBOARD FACE OF BUSHING.

| - _EXTREME_INBOARD TN
“FACE OF -BUSHING ——— g o el n R

MEASUREMENT TAKEN e
FROM OUTBOARD
FACE OF INBOARD
HINGE BRACKET

~

S“DIM.TAKEN FROM N\ -

1]
= a (& OUTBOARD FACE
. OF BUSHING. >
i 27 N HINGE LIN® - - .
DIM TAKEN FROM EXTREMES 64 - ) R S
END OF BUSHING. : - o

structure to determine that proper repair was under-
taken. Repair inspection should provide positive assur-
~ance that required heat-treatment exists in all repair
, parts, that required bolt hole tolerances have been aob-

size, type and location of repair rivets or bolts specified -
for repair have been used. It is also important to in-
spect the anti-corrosion precaufions such as chromate
tape or paste application, anodizing and use of proper
coats of primer and final finish.

1-44. After repair, the structure should be exam.mcd

for damage which may have resulted from repair op.--

erations. Occasionally it will be found that the vibration
caused by riveting has loosened older rivets or that
rivets have been formed poorly or that plating has been

dimpled severely. F ¢l in drilling weaken _
P O Y oaen Y eroTs n & . bulkheads. For removal of the wing refer to “Hand.

the structure by damaging legs of extrusions, flanges of
- frame channels, or webs of bulkheads, Also, in cleaning ~
up damage, accidents may occur which will necessitate
independent repairs or a removal resulting in a repeti-
tion of repur If preliminary measurements between -~

._ " _reference points are taken, recheck these measurements

. 'and thereby make certain that distortion has not oc-
curred In ﬁn.nl mspecuun detemune tlut all tool.;,

e nssm

— e AT e A i

tained, that sizes of plates or members and number . .

Figure 1-1-Aileron Jig Points

scraps, chips, and ‘miscellaneous parts have been re-
moved, laving the area clean and the finish intact. _

'1-45. SUPPORT OF STRUCTURE DURING -
REPAIR, .-

" Before any repalr or replacement of a membe: of

basic structure is undemfr.en, it is essendal that the

structure be suitably and firmly supported to prevent '

distortion, Concentrated loads, such as the engines,
fuel, or'landing gear, should be removed or mdcpend-

ently supported. If special cradles and jigs are not avail. .

able, temporary supports such as wooden cradles or jigs, .
should be made for the purpose.

1-46. The wing should be supported by aunlury struts,” B

or should be removed from the airplane and supported
by cradles. These supports should be placed at the wing

book of Erection and Maintenance Imtructxom—-PBL

. ~—6A Airplane (AN _01.5MC.2)".

- 1-47. The hull should be supported by cradles placed
at bulkheads and beltframes. Cradles may be made of
wood to fit the contour of the hull bottom. ‘The cradle’

" the hull to preyent lcormg The hull can ulso be | lup-

".' .- .¢ .; '—'"\'.'""-"'"- .(-.-, e - .__.;a
; T - -_-' . - - i

ICT £D .

™y
-

_—"‘. should be padded with felr at points of contact with, .=
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DIM. TAKE N FROM
INBOARD FACFE
" [OF HORN FITTIN

DIM. TAKEN FROM
CENTER OF
BRACKETS.

DIMTAKEN FROM
INBOARD FACE
OF FITTING.
1824 OVERALL
DIMENSION (REF,)

" HINGE LINE

DIM. TAKEN FROM OUTBOARD °
FACE OF FITTING k

4:«. TAKEN 70
: FROM INBOARD

FACE ‘OF HORN.
FITTING.

— TAKEN FROM : ‘
: CENTER OF - ~
BRACKETS. 2 o
DIM TAKEN FROM® :
INBOARD FACE DIM TAKEN FROM OUT- ™~ _
. OF FITTING BOARD FACE OF FITTING. .
. e Lo . _Figure 1-3~Elevator Jig Points - .' | o T
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Paragraphs 1-48 to 1-55 AN 01-5M-3
I ' BLKD.6  STA.575 .. STA. 5.50 STA.5.25 ny Ly
— - _........ B B e _ A____;::-‘ e .- e R
" PROCEDURE FOR .
LONGITUDINAL LEVELING
. OF AIRPLANE | :
TR -
i . ™\ PROCEDURE FOR . - R )
f o 7T 57 U LATERAL LEVEUING : .
N T T ‘ / OF AIRPLANE .

Figure 1-4—Airplane Lleveling lugs' < . ’;" -

lorted by installing the main beaching gear on the air- landing gear, inflate or deflate the nose wheel oleo strat
plane and rolling the airplane on two elevated plat. until the spirit level indicates level position, To level _

rms. This permits easy access to the lower portion of the airplane while on the beaching gear, raise the ‘tail

e hull. . ) T , with a special hoist at the afe fitting undl level position
.48, The control surfaces (aileron, rudder and eleva-- n{md:cated on spirit level. - _“_‘ Pt

r) should be supported by jfigs at the hinge points . 1-52. CLASSIFICATION OF._ DAMAGE.

d trailing edges. (See figures 1.1, 1-2, and 1-3,). :

B 1-53. Generally speaking there are four classifications _

-49, LEVELING THE AlRp]_ANE_' f _ of repair. Quite often a damage will require a combina:'
30. The two leveling lugs for lateral level.l'.n'g are lo. - tom ?f twodor more of I:h?se t’ép"c:f l“p!"ﬂ A,d?{
ted on the port forward face of bulkhead 6, below scription an .typxcal‘cxf:.np e' 0% each class are 5“"' o

e level of the door. (See figure 1-4.) Lay any straight , below. . R AR R A
r and a spirit level across the leveling lugs and jack ™ - 1-54. NEGLIGIBLE DAMAGE. Negligible damage .
E‘one side of the airplane a few inches off the ground. is that damage or distortion which can be permitted to .
en jack up the other side of the airplane until the ©  exist as js or corrected '
irit level indicates level position, This is done while . ing dents, stop drilling
i airplane is on either the beaching gear or landing
r. : 5 -

by a simple procedure (remov.”

cracks, temporary fabric patch-

. ing, etc.), without Placing restrictions on flighe. - .

: . _ L . 1.55.. DAMAGE REPAIRABLE BY PATCHING. -

51. The leveling lugs for longitudinal leveling are Patching in general refers to that type of damige which
ated on the port side of the airplane above the bunk . . will permit the addition of a repair Ppiece laid over the

P are attached to beltframe 5.50 and 5.75, on PBY. " damaged area. For example a patch on the skin would
airplanes and beltframes 5.25 and 5.75 on PBY.5A "7 consist .merely of a piece of sheet cur slightly-larger

L + (See figure 14.) Lay alevdingb_ar'lnd‘spii‘it . than the cleaned up damaged area, riveted to the un.’

‘ .

oss the lugs. To level the airplane whil¢ on tHe‘:_"T'%dam;géd skin. (See figure 1.5.) A'patch on iony

¢
3
»
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or ﬁther forme.d part would consist posslbly of a rein-
forcing strip laid over the damaged area or another

formed part nested in and riveted to the damaged par
(Sec figure 1-5.) Patches should be designed to udlix..
existing rivet patterns when possible. Repairs to water-
tight bulkheads, hull, and floors are made water-tight
by the use of zinc chromate tape, or equivalent seals
inserted between the cwerlappi.ng edges of the patchu. )
Repairs in the fuel tank are made gas nght by the use
of neoprenc as a gasket material and by using gas tight

rivet lpacmg

1.56. DAMAGE REPAIRABLE BY INSERTION.
Repair by insertion may be defined as a repair which by
reason of the extent of damage does not lend itself to
patching because of the excess weight which would nec-
essarily be added. For example if a stringer were dam.
aged over a long length the damaged portion would be
removed and a new strmger length inserted. The new

" piece would be spliced into the untouched structure at
each end. (Sce figure 1.5.) :

- 157.DAMAGE NECESSITATING REPLACE-
MENT. Replacement repair is employed wherever the
damage is too serious to employ any of the foregoing
methods of repair. It consists of removing the part | -
damaged and replacing it with an identical part or the_
fabricated structural equivalent. When this repair is _
employed, the method of attachment, unless further
damage to nd]acem members makes deviation necesury,' .
should be the same as that used in the attachment v
the original part. Parts damaged by ﬁre must nlwn) s
be replaced. .

1-58. BALANCING CONTROL SURFACES.

1-59. GENERAL. The possibility that the major con-
trol surfaces of an airplanc might develop destructive
oscillation (flutter) in flight is eliminated by controlling -
the distribution of weight so that the balance of the .
surfaces about their hinge lines is’ maintained between
established safe limits. Most critical is the degree of -
trailing edge heaviness about the hinge line, Due to
their design, control surfaces are usually trailing edge .
heavy, and .counterweights are added to the leading -
edge to offset some of this unbalance. The addition of . -
weight to the surfaces in the form of repairs may dis- .=~
turb the initial unbalance sufficiently to exceed lnfe-—u F
limits and could therefore become a poulblc cause of
destructive oscilladon of the surface in flight. Minor .
patching of fabric surfaces, which adds negligible weight -
to the control surface, need not be considered cause
for checking the balance. The nearer the patch is to
the hinge line of the surface, the less will be its effect -
on the balance. Large, heavy, or numerous patches, es-
pecially those on .or near the trulmg edge, should .
therefore be avoided by making a section_replacement -
or by partial rm:overmg In most cases, the addition of

~ weight during repair will tend to make the surface v~ |

.

_ balinced "‘and it will be necessary to add a count .
54" weight. After any repair which necessitates removing' -

the -urfacu ftom the urpla.ne, checl: tbe uuuc bnllnu '

ltEsrnlcrEn A
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Parographs 1-61 to 1-69 AN 01.5M.3
| - | € REPAIR EHINGE
—— - : - T R ——— ] - &£ COUNTER:-
; S ———— S — l - WEIGHT
ﬁ ' ) N i“‘ A — B i"'_ :

L)

COUNTERWEIGHT

SECTION A-A _

I I I —
+ -

: A <~
w-'Ax'IC-Q) ’
. B -
A=DISTANCE FROM HINGE LINE : .

TO CENTER OF REPAIR.
B=DISTANCE FROM HINGE LINE .

TO CENTER OF ADDED COUNTERWEIGHT. - ' a
C= WEIGHT CHANGE CAUSED BY
REPAIR. - :

W= WEIGHT OF COUNTERBALANCE

TO BE ADDED.
( ALLOWABLE T E. REPAIR TOLERANCE

Figure 1-6—Determination of Unbolaonce Caused by Repair

4 - -

fore~re1.'nounn'ng the surfaces. Prior to making a bal-_ .2 and the other between ribs 10 and 11. The starboard
nce check, the surface must be completely assembled aileron has one counterweight located in the leading
and finished with balance weights, hinge firtings and edge at-the inbo‘ar_d end Between ribs 13 and 14. _
trim tab operating rods all in place. 1.64. The maximum-allowable repair, without rebalanc-

-60. The leading edge of a control surface is that por. - ing, that may be added to the.port aileron aft of the
ion of the control surface which lies forward of the hinge line is 18.7 inch pounds. .

hinge and trailing edge is that portion which lies aft " 1-65. The maximum allowable repair, without rebal.

f the hinge line. ancing, that may be added to the starboard aileron aft -
LGI. In the following text limits are placed upon the of the hinge lire is 2.6 inch pounds. . .

imount of tail heaviness that a surface can possess. - . .
[here is no limit placed upon the amount of nose or 1.-66. ELEVATOR.. A three pound counterweight is
cading edge heaviness other than the actual amount of . fiveted to the leading edge of each PBY.6A elevator
veight added in the form of repairs and counter. just inboard of the outboard hinge. The PBY-5 and
veights. The addition of too much weight to the lead- PBY.5A elevators do not have counterweights,

ng edge of the surface may cause failure of the hinge 1.67. The maximum allowable repair without rebalanc-
earings or in the case of a heavy counterweight, it ing that may be added to the PBY-5 and PBY.5A ais. -
nay cause local failure of the skin and structure at the plane elevators aft of the hinge line is 22.6 inch pounds.

oint where the count'erwcight_is_secured to 'r.hc_ leading 1.68. For PBY-6A airplane elevators, 104.7 inch

dge. . pounds may be added aft of the hinge line. .

62. ALLOWABLE REPAIR WERIGHT, ) 1.69. RUDDER. A 17 pound counterweight is se:.
MLERON,-As -t -leaves the factory, the port— —cured to the leading edge of the PBY-5 and PBY 54"~
. has two counterweights in its leading edge, one . airplane rudder just below the upper hinge. The PBY- )
-ated at the extreme outboard end between ribs 1 and -~ 6A airplane rudder has no counterweight attached to it

oo v . sl . et e 1 S

. N ! - h — o i
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TOP OF -I_,EVEL--BLOQ,\S,,LEyEL%_-__ S

G WITH HINGE LINE—-

Porographs 71-7073971-7_7_______ o

Al \
, -
LEVEL BLOCKS
™
WEIGHT CONTAINER
SURFACE . |PINORBOLT DIA. =
AILERON
ELEVATOR 1
INBOARD END 4 EVEL TABLE
ELEVATOR USE HINGE L
SUTecarsnnce|  BEARING . \
RUDEER e % .
LOWER HING : |
RUDD L. '
u#ﬁnﬁﬁmz ZL /
Figure 1-7—Determining Static Balance .
since jts design brings it within the allowable limits of —termined in paragraph 1.56 above, This will give the -
tail heaviness. inch pounds added by the repair. )
1-70. The maximuin allowable repair, without rebalanc. 1-76. If this figure is more than the maximum allow.
ing that may be added to the PBY.5 and PBY-5A air. able, a weight must be added on the opposite side of the
Plane rudders aft of the hinge line is 5.0 inch pounds. hinge line from the repair, - :
1.71. For the PBY-6A airplane rudder, 78.0 inch 1-77. To determine the amount of weight to be added
pounds may be added aft of the hinge line. ~ proceed as follows: t .
1-72. DETERMINING AMOUNT OF UN. a. Subtract the maximum allowable repair in inch ‘
BALANCE CAUSED BY REPAIR. pounds, which can be obtained from paragraph 1.51, B
(See figure 1.6.) ) i from the repair weight determined. in paragraph 1.58
1-73. The repair patches, together with all rivets and abo\fe. This is the amount of unbalance in excess of the
fastenings shou!ld be weighed and the weight recorded. fmaximum all.owable. : . -
If any parts are removed, their weight should be re- b. Decide on the approximate location of the -
corded and then the net weight change calculated. The counterweight to be added and measure the distance . -
net weight'change is the difference between the weight from the .l'u'nge line to the center of the weight. The - .
of the patches plus their attaching parts and the weight coun.terwclght- should be added as nearly opposite the ‘
of the parts removed, _ repair as possible. - : _

1 74" Locate the hinge line and measure the distance: c. Divide the amount of repair in excess of the - -
v : . . _ __!Plx_imﬂmugﬂoﬂblc;u_obhined_in—pangnpb 162 - f
from the h..mge lmetothg center—of m“d" T “above by the distance from the hinge line to the center” . |
3-75. Multiply the distance from the hinge line to the of the counterweight. This is the weight of the counter-. =
center of the repair by the net weight change as_de- balance to be added. . - R ST i
TR emicnin - S T Ty

* * - e - - A " .
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RESTRIC‘I’ED * S -
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" . I
: ! o RSN N

l_\. HORIZONTAL STABILIZER 3
TAME MEASUREMENT . ;2 ER Y -
FROM 'n-us PCI?lTl.. - -

IMPORTANT.
BEFORE BEGINNING CHECKING
OPERATIONS THE AIRPLANE
SHOULD BE LEVELED.

YERTICAL:
STABILIZER -

RUDDER

HORIZONTAL:
STABILIZCR

RUDDER

i | - |, RELATIVE IN ALIGNING
=7 THE NRPLANE. IF THE
TOLERANCES ARE WITHIN .
THOSE GIVEN, THE
J B TALIGNMENT SHOULD BE ~ o .
P .. CONSIOERED AS connec.'l: -
. . b PR L S PR : B 1 ‘,:
re el - TuomxTiloTLo L laac L RS
DETAIL B, : BRI YO . SRR BRI
TRAWING EDCE P
CENTER PANEL. - "° : e g
c e e ot R
TRAILING EDGE a5
; - OUTER PANEL. - Lo P <
- \-TAKE MEASUREMENT FROM MERE. Cen LT

TAKE WMEASUREMEMNTS
W AND X FROM RUDDER
HORN AT CONTROL
CABLE CONNECTION -
WITH RUDDER IN -

NEUTRAL POSITION,

. FITTING.

“N-wING CENTER PANEL.

TRAILING EDGE CENTER PANEL.

- AIRPLANE TO ANOTHER.
. HOWEVER,THIS IS IR~

smar .

TAKE MEASUREMENTS Y
AND 2 FROM AFT EDGE
OF AFT WING HOISTING

D\.E TO ACCUMLLATED
TOLERANCES IN THE .
FABRICAT ION OF THIS
ARPLANE , DIMENSIONS
UV, %W X Y & Z. YARY CON-
SIDERABLY FROM ONE

. T .

MEASURE B, C, Q& E FROM .
BOTTOK EDGE OF FRONT

SECTION A=A

MEASURE F AND G FROM C.Dmm POINTS ON
THE UNDER 3DE OF THE HORIZONTAL STABILIXCR

- - o - - 4
. - - -
. Fagure I’-9-—Rnggmg Dmgmm ) Lo -
e e e o B SO S SR S -




_Section |
“Paragraphs 1-78 to 1-89

RESTRICTED
AN 01-5M.3

. EXAMPLE ‘ T T 182 To determine the umount of ~counterweight

1 aileron.

L A.ssume_a_mpaun_mdg to the tl'allJ edge of t.he
Weight or repair and attaching parts 0.90 Ibs.

| Weight of parts removed . 0.10 1bs.
' Net weight change +0.80 Ibs.

Distance from hinge libe to center of repair: 25
inches.
80 Ibs. x 25 in. = 20.0 inch pounds added by
repair
Maximum allowable trailing edge heavy for port
aileron is 18.7 in. Ibs.
20.0 — 18.7 = 1.3 in, 1bs. excess of maximum
allowable .
Counterweight to be located approx:m:tely 8.5 in.
forward of the hinge line.
* Therefore 1.3 = .15 lbs. weight to be added.’
o B85, ) .
" d. I repairs are made on both the leading and
 trailing edges of a control surface, the amount of un.

tween the unbalance caused by cach repair. -

1.78. DETERMINING STATIC UNBALANCE (See
figure 1-7.) The tail heavy characteristics of the con-

certain point on their trailing edge. This point on each

. minimum and nmiaximum values of tail heaviness
that must be adhered to when rebalancing a control
surface. These values are as follows: port aileron, 10.35
pounds; starboard aileron, 8.46 pounds; PBY-5 and
PBY.5A elevators, 8.0 pounds; PBY.6A elevators, 11.18
pounds; PBY-5 and PBY.5A rudder, 9.72 pounds; and
PBY-6A rudders, 11.21 pounds.

1-79. Mount the surface on its hinge ﬁrl:mgs so that it
lies in a horizontal, level position and so that its ro-
tation will not be restricted.
I 1-80. Place a balance scale under the trailing edge of
the surface at-the point indicated in figure 1-8. A spring
* scale may be used in place of the balance scale.
l 1-81. Subtract the weight of the leveling blocks from

the scale reading. This is the amount of tail heaviness
. possessed by the surface. If this figure is more than the
maximum specified for the surface being balanced, a
I cou'ntcrweight must be added to the leading edge. If it
is less than the minimum specified a counterweight must
be added aft of the hinge line or one removed from the
I lud.mg edge.

-

I D -

U S = -

balance caused by the repairs will be the differences be-

trol surfaces may be expressed in terms of pounds at 2 -

' the surfaces is located on figure 1.8. There are cer-

needed, hang a lightweight container from the approxi-

— - mate center- of thé lécation”at which the .counterweight

is to be added.

1-83. Drop small weights, such as screws, nuts, nails,
gravel, or sand, into the container until the reading of
the scale (minus the weight of the leveling blocks) sup-

porting the control surfaces in the neutral position does -

not exceed the maximum or mm:.mum values for that
control surface.

1-84. Remove and wc.lgh the container and its contents.
This weight is the minimum amount of counterbalance

required.

1-85. SECURING ADDITIONAL COUNTER-
WEIGHTS. Counterweights should always be located
as ncnrly as possible directly forward of traﬂ.mg edge
rcpaun and directly aft of nose section repairs. Nose
section wc:ghn may be in the form of sheet stock
formed to suit the contour of the inner skin of the nose
section, or may be cut fiom bar stock (lead, wronght
iron, or cast irch). In the use of bar stock, wooden
blocks may be cut to fit the inner contour. The bar
weights may then be bolted to these wooden blocks,
making it unnecessary to machine the metal bars to
lhape. Weights should not be concentrated at any one
point, but should be distributed over a sizable area so

that the skin supporting the weight will not be unduly "

loaded (this will prevent the skin from buckling in-

ward). When an appreciable weight is required, the .

skin should be reinforced by formed sheet m-tena.l,

riveted to the inner surface of the nose skin in the

weighted area. .

1-86, When it is necusary to add wught 10 trailmg'

edges, the counterweight should consist of sheet ma-
terial anached to several ribs, for an even dutn'buuon
of the weight. * . .

1.87. Counterweights may be secured to the lud.lng
edge of the aileron by inserting them through the zip-

pered access doots on the upper surfaces of the aileron.
1.88. When inserting counterweights in the leading

edgu of the elevators and rudders, cut an access door
in the lend.mg edge near the place where the counter-

weight is to be added and work through this opu:ung.

(See figure 2.32 for typical acceas doot Y.

1-89. Access openings must be cut in the trai.i:.ng edge

of the control surface when attaching counterweights
to the trailing edge. Refer to the General Manual for
Structural cha.u-, AN 01-1A-1, for fabric pau:l-ung and

repair.

~
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Section N

SECTION Il ...

2-1, GENERAL. -

(See figure 2-1.) .
2.2. The wing of the PBY type airplane is a semi-canti.
lever beam divided into three main assemblies, a cen. ~
ter section and two outer panels. The outer panels may
be removed from the center section and the center sec-
tion from the hull if desired, for repair. It is attached
to the hull by two bolted wing-hull fictings at the center
of the airplane and by four struts bolted at one end
to the wing and at the othet end to the hull.

2.3. The main structural units of the wing are the
front spar, the rear spar, the upper and lower skin--
stringer combinations and the bulkheads, all fabricated
from aluminum alloy. sheet or extruded stock.

2-4. Virtually the entire load of the wing is carried by
the inter-spar structure, a small part of the load being
carried by the leading edge stringers. The wing is di.

vided into 28 stations, on each side of the center Line._ '

The center line of the wing is designated as Station 1.
Each station occurs at a bulkhead point, and the bulk-
head. is often designated by the station number, as
“bulkhead 1,” or “bulkhead 414.” Most of the bulk.
heads in the wing are of the truss type fabricated from

either extruded angles or zee sections.

[}

2-5. Damage to either spars or plating is usually eriti-
cal and therefore particular artention should be paid
to the repairs outlined and the instructions given in -
the text for these items, o

2-6. The fuel for the PBY is carried in the center sec.

tion in tanks, termed “integral tanks,” which are formed'
by the spars, upper and lower sutfaces, center line bulk-.

heads and one gas tight bulkhead on either side of the

' wing at Station 5. Repairs to this area require special

treatment to insure gas tightness, Neoprene is used as
gasket material on all faying surfaces and is shown on
most of the repair illustrations. For repairs outside the !
gas tank area these same repairs may be used simply
by omitting the gasket material and changing the gauge
of any fillers aflected by deletion of the gaskets,

2-7. Location of wing access doors is shown in figure 2.2,

2-8. In making major repairs, the wing should be sup.
ported as outlined in Paragraph 1.45. ‘

2-9. If joggling equipment is available many of the
repairs given may be greatly simplified by eliminating
fillers. Since such equipment is not generally available
all repairs have been designed to use fillers, No fillers

have been used where the step-offs are less than .030.

210. NEGLIGIBLE DAMAGE 1o the wing structure is
discussed under the rep

~ type of damage is defined as that damage or distortion

" which can be permitted to exist as is, or corrected by a

~ WING GROUP

-

-Paragraphs 2.1 t0 2-17 .

temporary fabric patching, etc.) without placing restric. .

tions on flight.

' _ 2-11. The wing is divided into three classes of structure

according to structural function: .
4. Skin-stringer, spar flanges; carrying wing bend-
ing loads. ‘

b. Front and rear spar webs and stiffeners, carry- .

ing shear load.

c. Bulkheads; cirrying air loads from the surfices
to the spars, .
2-12. Negligible damage has been computed on the as.
sumption that each class is structurally independent of
the others in performing its function. Maximum negli-
gible damage in one class may therefore exist simul.

~ taneously with maximum negligible damage in_the

repair. of each component. This-. . e

I

other classes.
2-13. PLATING.
(See figure 2.3.)

2-14. GENERAL. The wing plating consists of 248T
aluminum alloy and alclad skin mounted on 24ST ex-
truded zee stringers. (See figure 2-4.) The upper and

. lower plating from the center line of the airplane to sta

tion 5 on each side form part of the integral fuel tanks
The skin in this area is 24ST Alclad. A large fuel cetl
access door in the upper surface plating forms an in.
tegral part of the structure, - S

WARNING

.The fuel cell. access door and the fuel cell
manifold access ‘doors on the lower surface
{See figure 2.2, index Nos. 66, 67, 68, 70, 71,

72, 23.) carry load and must be repaired like
any other area of plating, '

2-15. NEGLIGIBLE DAMAGE. (See figure 2.5))

2-16, The wing skin-stringer combinations and the spar._ .~

flanges are
to one member may cause failure of another member .

some distance away. The combination of small indi- |

vidual damages in different parts of the wing may also
cause failure even though the individual damage would
be considered negligible if it existed alone. A method -
for determining whether the damage is negligible is’
outlined in the following paragraphs and illustrated in
figure 2-5. - . i T
2-17. In considering negligible damage in the wing cen."
ter section, the following points must be borne in mind: -
~——a.~No-damage— i aewick or break in

structurally interdependent in that damage” |

-4

1

A

the plating in the fuel tank area can be considered peg. "

ligible if gas leaks would develop therefrom, If fuel -~ -

- . simple prodedure (removing dents, stop drilling cracks, . cells are used this same damage might be considered .. -.*
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negligible—however, it must be repaired if the area is

subsequently used as an integral tank.

e Damage may notbe considered negligible if
two adjacent stringers or the spar flange and the ad-
jacent stringer are damaged. :

<. Damage to skin cannot be considered negligi-

! ‘ble if it extends over two adjacent stringers, over the

' spar flange and adjacent stringer or over a distance

exceeding the stringer spacing in the damaged area.

d. Damage may not be considered negligible if
its extent spanwise exceeds the stringer spacing in that
area. ' _

e. Isolated nicks in stringers which affect less than
Y4 of the outstanding leg may be considered negligible
provided they are smoothed out (See figure 2-6.)

I 2-18. METHOD OF DETERMINING NEGLIGIBLE

DAMAGE. Before the fellowing formulas for de-

: termining negligible damage can be used, steps a, b, c,

I and d above must be reviewed. If any of these condi-
tions exist repairs must be made to eliminate them.

Note -
All damage is measured in inches in the chord-
wise diregtion. . '

2. (See figure 2.5.) In using the formulas con.
‘sider all damage within a 24” spanwise bay.

b. Check the spar flange damage. If sny of the
damage, measured in inches in the chordwise direction,
exceeds the figures given in the chart on figure 2.5, such
_damage must be repaired béfore using the formulas.

’ Note

Figures for the extent of damage must be
based on “cleaned up” damage.

€. Determine the total measurement of all dam.
"age to the spar flanges. .
. d. Determine the total measurement of all dam.
age to the skin (upper and Tower surface).
' e. Count the number of completely damaged
stringers. . . .
Note
When a stringer is completely damaged, the
skin damage over that stringer must be taken
as the sum of the distances from the damaged ~
stringer to each adjacent stringer (or spar
flange) divided by two, regardless of whether N
the skin is actually damaged to that extent
or not.

f. Multiply each of the totals, ¢, d and e by their
respective factors given in the equation for the region
- in which the damage occurs, and add the resulss.
g- If the sum is equal to or less than the number
on the right side of the equation, damage is negligible.
- h. If the sum exceeds the figure given on the right

repaired one by one until the condition of step g is
_ obtained, - S : -

-~

B - . e

" . . LAl Y T . IR S

side of -the equation, the damaged areaswill have to be

RESTRICTED .~ ~ L.

Section |l
Paragrophs 2-18 to 2-19

2.19. FORMULAS FOR DETERMINING
NEGLIGIBLE DAMAGE. -
a. LOCATION: STATION 1 to STATION 3
FORMULA: 8A + 2B + 8C + 9D = (equal to
or less than) 60
CONE: A = Total Spar flange damage
B = Total Skin damage
C = Total number of damaged low.
er surface stringers . ’ '
D = Total number of damaged up-
per surface stringens .- '
Note :
Damage in the area of the spar flanges that
affects two layers of skin must be figured as
double the normal damage in the above equa-
tion, ) i
Damage to the skin, stringers and tapping strip
of the leading edge, or the tapping strip of
the trailing edge may be considered negligi-
ble between stations 1-4. - N
Holes through the leading edge skin must be
temporarily patched with either fabric or
metal : ;

b. LOCATION: STATION 3 to STATION 4
FORMULA: 12A+ 7A,+ 2B+ 8C 4+ 9D
= 60 .
CODE: A = Total Front Spar Damage
. A; = Total Rear Spar Damage
B = Total Skin damage
C = Total Number of damaged low.
er surface stringers -3
D = Total Number of damaged up-
per surface stringers ,

* ' - Note Y,
Damage in the area of the spar flanges that -
affects two layers of skin should be figured
as double the normal damage in the above

equation, - ) L ‘ - .
¢ LOCATION: STATION 4 to STATION 13
FORMULA: No negligible damage per-

mitted other than that defined :~
under paragraph 2.10. )
STATION 12.STATION 15

7A + 2B + B, = 10,

d. LOCATION:
FORMULA:

CODE: A = Total Spar flange damage’
B = Total damage in .040 and .064
skin : .
- B, = Total damage in .025 and .030 -
skin . . .

WARNING

' No damage to stringers can be'qomider”‘ed""': -
negligible in thiseres, . . - - . L
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7 1. Access to Attlochments of Aileron Cut-OuI o 36. Access to Attiachments of Aileron Cut-Out.
T 2. Access fo-Afleron-Hinge. — — -~ — - = 37 —Access io Aileron Cut-Out and_ Aileron Aciuuhng
‘ 3. Access to Float Control Gear Box. Arm Atiochments. .
4. Access to Leoding Edge. 38. . Access to AHochments of Aileron Cut-Out.
'_“',‘ 5. Access to Leading Edge. < : 39. Running Light Flex Coupllng and Leodmg Edge In-
6. Access to Anti-lcing Splice, Wing Splice, Float spection,
o Torque Tube Linkage, Pitot Stafic Tube Wire Aﬂuch- 40. Port Side Only: Floui Micro Switch lnslcﬂluhon.
ment, ond Bomb Rock Coble Pulley. 4). Access to Floot UP Lotk ond Coble; on Stnrboord:
7. Access to Landing Light Wire Atochment ond to Side Only: Access to _Recognition Lights Flex Coup-
* Bomb Release Coble Pulleys. - ) tings and Junction Bex. ot
I 8. -Access to Cable Splice Plote, to Anti-Icing Duct, ond 42, Antenno Mast Atiochment, ) *
to Bomb ond Terpedo Control Cables. 43, Port and Starboard Sides: Junction Box for Runmng
S 9. Access to Coble Attochment Plote, Pulley ond Foir- Light, Anchor Light, Formotion Light; Starboord Side:
Leads, ond to Bomb and Torpede Controls. To Recognition Lights ond two Micro Switches.
I 10. Access to Antfi-lcing Duct Connections and 1o Bomb 44.  For Condvit ond Structural inspection.
ond Torpedo Rack Cable Attachments. " 45, Pon Side Only: Access to Floqi "Down" MICI’O Switch
- 1i. Access to Engine Emergency Starter Handle, Anti- . Mounts. ‘ '
I Icing Door Acluating Motor, and Anti- Icmg Ducl." " 45. For Slrudurul lnspachon.- -
- Connection. : 46B, Access Doors Opposite 43, 44, 45, ond 46
. 11A. Nacelie Fairing Access Doors, ) 47___ Structural Inspection Openings. ) .
I 12. Ol Filler Neck. 48.  Structural Inspection Openings: - .
13.  Access to B‘“l"e"Y I 4 49.  Structura! Inspection Openings.
14. Port Side Only: Access to Fuel Hose, P:pe Llnes an 50. Structural | otion Openi
, Attachments, Cables, Foir-Leads, and Pulley Brockets ) vetura’ nsPe -IOﬂ penings. =
51, Structural Inspection Openings,
at Superstructure Intersection. 2§ ' ion Oben
. 14B. Storboard Side Only: D-C Generotor Junctipn Box. 52. Structural Inspection Openings, . '
: . 53. "Vee” Strut Attachment ond Access to Droin Hole - -
15.  Access to Junction Box. Pi d |1 o
16.  Access to Londing Light Relay Engine Terminal ipe and Structural Inspection. .
’ . e y Ene L : 54. “Vee” Sirut Attochment and Structural lnspechon o‘l’__‘ ,
17. :J::Ts;n :;ec?i::nTank Attachment Points ond Struc- ‘ Watertight Compartment. _
: FHon 55. Access to Float Control Geor Box. - - R
I ] ::8' Fuei T'_:;;"k tun:de. 56. Access Door to Wihg Line Fitting. - '
' 2:' ;ue Fi elrl ec b i 57, Access to Floot Torque Tube, .
20. Structural Inspection Door. 58. Access to Floot Torque Tube. ~_
21.  Access to Float Control Gear Box, Flocn Lock. and - : di iaht W
I Recoil Mechanism. i ) 59. Access Door to Landing Light Wires, C _
' 22, Manhole 1o Wing Selice. ’ : . . 60. Port Side Only: Access to Pitot Tube Lines and ~
3' A Fuel TB kP o : Brockets. Port ond Storboard Sides: leading Edge .
23, Access 1o Fuel Tan . ond Lower Anti-lcing Duct Inspechon. - T
24. Access to Aileron Idler and Turnbuclde i . s.oo-
61. Access to Engine Heater.
25. Access 1o Aileron Bell Cronk. . 62 Nocelle F -~
26. Access fo Aileron Hinges.' . ocelle Fairing. | .
27. Access to Aileron Hinges. 63. Access to Bomb Releose. -
- 2B. Access to Aileron Hinges. 64, Access to Bomb Rock MK 51-7, - _—
29. Access to Afleron Tab Linkoge, Tab Aduohng Arrrl, . 65 _A'cceu to Bomb Nese ond Tail Fusing. R |
and Aileron Pivot Beoring. 66, Fuel Cell Manifold Access Doors.: WL
30. Port Side Only: Access to Aileron Tab Linkoge, Tobk - &7. _ Fuel Cell Monifold Access Doors. . , T
" feur Box,:r;d Sp ?c:e::h Cabl " C 68. Fuel Cell Monifold Access Doors.
B 1,:::” to ‘Aileron Tol ain- to- able Boit Connec- . 69. Sight Gage Inspection Access Doors. 4
32. Access to Connection of Alleron Push-Pull Tube to - 70. . Fuel Cell Monifold Access D°°".',
. idler. : : ~ 71.  Fuel Cell Manifold Access Doors.”
33. Access to Aileron Controls, ' - 72. Fuel Cell Monifold Access Doors. ) oo
34. Access to Trailing Edge Splicing. - 73. Access fo Aileron Controls. (The first from left alw ‘
35, _ Starboard Side Only: Attachment of Alleron Cut-Oul ______ @ives occess o anfi-icer e"‘h'-"_"_'i'_d"d c°““°°'{'°“) cet
to Stubby Trailing Edge. .+ -~ = E 74 Acceu lo an Sprce. T

N H
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e. LOCATION: STATION 15.STATION 18 -
FORMULA: 5A + B + 4C + 8D =42

CODE: A = Total Spar flange darage
B = Total Skin damage -
C = Total number of damaged low-
er surface stringers -
D = Total number of damaged up-
per surface stringers

" f. LOCATION: STATION 18.STATION 21

FORMULA: 10A + 25B + 11C = 100
CODE: A = Total Spar flange damage
B = Total Skin damage
C = Total number of upper and low-
er surface stringers completely dam-
aged )

g- STATION 21.STATION 26—No negligible
damage permitted other than that defined under para-
graph 2.10., R )

2.20. HOW TO USE THE FORMULAS. Refer to
figure 2.5 which shows damage to the wing between

station 15 and station 18. To determine if the damage:

in this area is negligible the formula in paragraph e

" above will be used. )
a. Since the formula covers all damage in a 24” -
spanwise bay consider the damage bétween station 16

and 17. The damage consists of a damaged stringer
and a 6” hole in the Jower surface, a two inch hole
and a damaged stringer in the upper surface skin, a
3/16 inch notch in the upper surface spar flange, and a
5 hole in the lower surface skin.

. b. Check the spar flange damage with the table

on figure 2-5. From station 14.18 the allowable C di-

mension for the upper spar flanges is 134", The damage
is 3/16” and therefore within the allowable.

Note -
If the spar flange damage exceeds the allow-
" able damage, such damage would have to be
repaired, and then not considered in the form.

- - L

ula, . L .

c. A check reveals that no two adjacent stringers
are damaged. o I

Mot :

If two adjacent stringers are damaged one’

stringer ‘'must be repaired. Only one damaged

stringer would then be considered in the

formula.

d. Further checking‘ shows that none of the skin
damage extends over two adjacent stringers.

o Note'
Skin damage extending over 2 adjacent string.
ers is not negligible and must be repaired.
When repaired it is of course not considered
in the formula, - . . . . )
. & Check to see that the spanwise extent of the
damage does not exceed twice the stringer spacing in
that area. - R T L Tehr Tt

. N

‘Note
. Spanwise. damage exceeding the stringer spac-
“'ing in that area must Be repaired.

f. The formula for figuring negligible damage be- ]

tween stations 15 and 18 is SA + B + 4C + 8D =
42. A, the total spar flange damage, is, from inspection
of thc illustration, 3/16. B, the toral skin damage is
found as follows: The chordwise extent of the hole .in
the upper surface is 2” but since the stringer below this

- skin hole is cut the damage must be calculated as

7.250 -+ 8.531 or 7.89”. (See paragraph 2.18e.) The
2 2 - = :
hole in the lower surface skin at Station 16 also cuts
out a stringer so the same procedure is used for calcu-
lating the skin damage: 9.75 + 9.6875 = 8.719”. The
2 2
damage to the lower surface skin immediately outboard
of Station 17 does not damage any stringer, therefore
the extent of this damage may be taken as 5”. The total
skin damage then, is found by adding these three
figures: 8.719 + 7.89 + 5 or 21.609. -
The total number of damaged lower surface stringers
" is 1, therefore C = 1.

- The total number of damagcd-upper surface stringers

" is also 1, therefore D = 1,

Subst_itute these values in the formula:

5A.  + B '+ 4C + 8D =42

5X3/16 + 21609 +4 X1 +8 X1 =42

34 == 42
2.21. It may be assumed therefore that ‘the damage
which occurred in the 24" bay under consideration is
negligible, If the left hand side of the equation had
totaled more than 42 some of the damage would had
to have been repaired to bring the total to less than 42,
From the result of the above calculations it appears that
the quickest way to bring down the total would have
been to repair some skin damage which accounted for'
most of the total. . .. . _ '
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Poragraphs 2-22 to 2-27 AN 01-5M-3
P4+ )
I ! SNt P
CUT OUT. IN WING SKIN + +
» - T + +
. SKIN J RIVET [EDGE DISTANCE [NO OF RIVET . | r._.!.__i-_.l-__o .
GAGE | SIZE [DIST. |PiTCH |BETWEEN | ROWS EaCH SIDE - A+ 4 ‘
E [ ROWS D OF _DAMASE + -+
- . r .
OUTBOARD OF GAS TANK REGION ONLY + +
— p—E
on1 | e | ¥ | B [’ ) ] + |
— 3 E - 41
084 | “he | Ve ! % 4 + 4+ P
/ cHorowise | 9% | e | % ! b 3 L1
.045%
~ oo | 5as] %6 | e | % 3 + o+
030
028 !’a I‘ﬁ 3/4 3’8 2 _|_+_|_ N B
INBOARD OF GAS TANK REGION ONLY | + 4+
o0 | %63 |- % %e -a +
3811 Yel s | 4 %s 3
PILOT DRILL ALL HOLES
30 [1285)
NOTES: - )
I-TO FACILITATE LAYOUT OF RIVET PATTERNS FOR PATCHING WING SKINS FABRICATE A TEMPLATE AS SHOWN
FOR EACH SKIN GAGE SHOWN TG CORRESPOND TO THE INFORMATION GIVEN IN TABLE ABOVE. .
2-5POT RIVETS ON TWO SIDES OF DAMAGED AREA THRU PILGT HOLES AND THEN ROTATE TEMPLATE 180" AND
LOCATE HOLES ON REMAINING TWOQ SIDES. .
3-THE EDGES OF THE SKIN CUT SHOULD CORRESPOND TO THE INSIDE EDGE OF THE TEMPLATE, THE PATCH
PLATE OVERLAP IS DETEAMINED FROM THE OUTSIDE EDGES OF THE TEMPLATE .
4-DETERMINE THE NUMBER OF ROWS OF RIVETS NEEDED FOR SKIN GAGE:
Q-CUT PATCH PLATE TO SIZE. ‘
b-DRILL WING SKIN & PATCH PLATE,
C-RIVETS IN ACCORDANCE WITH TABLE.

2.22, DAMAGE REPAIRABLE BY PATCHING.
Damage to wing plating is usually repaired by patching.
The presence of external patches on the wing will not
materially affect the performance of the airplane and
such a repair presents the simplest method of repair-
ing damage.

Patch plates may be the same gauge as the
skin they patch except in gauges .032 or lighter
it is recommended that the next heavier gauge
be used to facilitate riveting.

‘2-23. Since most of the load carried by the skin is in
a spanwise direction all patches will have a multiple

row rivet

patch plate and a single row of rivets along the length
of the patch. ) :
2.24, In order to simplify
" template can be designed which by varying the number
of -rivet rows and the diameter of the rivets, can be
used for any given locale,

26

any given

2.25. Figure 2.7 shows such a template. The code on the
drawing indicates what rivet pattern is to be used in

Figure 2-7—Template for Determining Rivet Patterns

. of the template must always run in a spanwise direction
i.c. parallel to the stringers. Patches in the fuel tank
area should be used with a neoprene gasket to insure
gas tightness. Patches outside the fuel tank area need
not be used with a gasket. Typical patch repairs to the’
wing plating are shown in figures 2-8 and 2.9,

2.26. The template may be used on large holes merely
by spotting as many rivet pilot holes as the template
carries and then lining up the template with the holes

" just spotted and repeating the process.

,

Note

CAUTION

4

When using the template in the fuel tank -
area on large holes, the rivet pattern on the -
.end of the template may have to be varied
to insure gas tight spacing i.e. & spacing of not
more than 34" between the end and side
rivets. :
2-27. DAMAGE REPAIRABLE BY INSERTION.
"When a large section of plating is repaired by cutting
away the damaged area and replacing it with a new
piece of sheet using one or more of the original splices, -

pattern through the chordwise edges of the

patching the wing skin, a

area. The single row of rivets along the sides

.
-
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INSERT PLATE & BUTT SPLI
TO BE SAME GAGE OR ONEG
THAN DAMAGED SKIN:

I ~

AGED SKIN HERE

~

PICK.UP EXISTING RIVET

HOLES. N

NOTE: . i 1 i
IF REPAIR IS IN GAS TIGHT AREA, = === - =
USE NEOPRENE FOR SEALING MATERIAL 3 SRR
BETWEEN REPAIR PLATE & SKIN. A B .

~ SEE FIG.2-6 FOR RIVET PATTERN AT BUTT SPLICE SECTION A-A

ALL MATERIAL 24ST AL.ALLOY

-

. .
o . - SR e i e T
. i -
.

7 Figure 2-10—Wing Skin Insertion R:epm'r : \ '
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. SPAR VERTICALS — NEGLIGIBLE DAMAGE
1 WING WING '
STATION FRONT SPAR REAR SPAR S TATION FRONT SPAR REAR SPAR .
A -
B y -5 T .
- ] A 4
283 ek il A8 j7a8| ¢ Fc
Ta -~
A= 3" MAX or A= 3" MAX, or A+Be I"MAX. A+B= ["MAX,
B+C = ¥/a" MAX. B+C "% MAX, C= I MAX € = ¥'MAX.
A
\ = | I
- |a84ay| A~ ~{ A 9810 = _Fc
a-l- A b-a }
Ta
A= V" MAX. AME MAX, & ArBu= |" MAX, A+B=1"MAX.
B+C-Ye'MAX, C+D=¥ MAX. C=%"MAX.
8 A
o I [-c S =
5 3 i
' A
A ) ) Tpg
A+B = 1I" MAX. A+B = ["MAX A+B =3 MA X,
C+D = I MAX. C+DeI"MAX C=U"MAX.
=]
- - : A
~Ck-
5 12
B
_ ¢
A+B=3u"MAX, A+B =3 MAX. A+ B« LL"MAX. A+Ba I"MAX.
SR MAY *RIVaMAX. *C = v MAX. TETITMAX.
) igyrg 2-12 {Shg_e! 1 of 2 Sheeu}—Sﬁmj Verticals-Negligible Damage T -
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Section 1l

o = SPARTVERTICALS =NEGLIGIBLE :DAMAG

WING ' WING
STATION FRONT SPAR REAR SPAR STATION FRONT SPAR REAR SPAR
. . . A
T 4
. T
13,14 | ¢4+ f* = e )
~ _ 21
& |5 ! E _ _L \.‘ :_
Tg | Mg S
A+B = 1Y MAX. AsBs Y MAX. A+B= % MAX, A+B= I"MAX.
C: W'MAX. C = Wa"MAX. C= W"MAX. C =K' MAX.
A AL AN
c c
T
16,17 = T —
8,18 .
' L ez e ke
T g o o
A+B= 1% MAX, A+Bs Vi"MAX. C+Ae|" MAX. C+A= 1L"MAX.
C= Va"MAX: C = W"MAX, B=YiMAX, B= YJ"MAX,
1A
- A 4
12 < s
c b : —

19 22} - : A
- 4
| B - - e :

: T g o _ .
A+ B=1}"MAX. A+B= %" MAX. - C + Ax " MAX, As'R” MAX.
C= W"MaX, C=UIMAX. | B-YIMAX. . B=%"MAX.

- e TTRAR | An

c_.i I_ _ & A-"-— 23,24 c . c

20 — 25254 -

-1
= . _t ~ k8 F8
. AT o
A+B = 14 MAX. A« N MAX. C+AI"MAX, C+ A" MAX,
C= WMax : B=liMAX. B= " MAX.
- ,sm.oeo,Aneas....u—_nwzmmhwn,7 —

Figure 2-12 (Sheet 2 of 2 Sheets)-Spar Vérticals-Negligible Damage
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Section H

5 NEOPRENE
GASKETS

L N K N
* 9S00 98

A

REPAIR PLATE
BENT UP SECTIONS

x

STA. 3.0

GASKET g5 NEOPRENE

o5t 24 ST
AL. ALLOY
(SEE SHEET m

. ' BENT-UP SECTION
- (StE SEC. Vo)

- SECTION A-A

REPAIR PLATE

)

' | = 5 11 : “~AN 442AD6 RIVETS .
CL Y ‘ ~ Figure 2-13—Spar We@ Repoir-Gas Tight Area’ ’
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Section Il

-5

NOTES:

@ DENOTES AN44ZAD4 RIVETS

T EEREER RN

PICK UP EXISTING Zi. R.
RIVETS IN THIS AREA .

STA. 12.0

REPAIR PLATE
025 245T AL.
ALLOY

)%
REPAIR PL AT[_/

BENT UP SECTION

SECTION A-A

P »
!
SPAR WEB BENT — UP
EQUIVALENT FOR
STATION VERTICAL—

SEE SECTION TIL

USE ORIGINAL SIZE
AND SPACING OF
RIVETS IN VERTICAL
. Y

hgure 2-!4—Typn:ul' Spur Web Repuir
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BULKHEAD MEMBERS — NEGLIGIBLE DAMAGE
1 suik- - BT WING MEMBERS ; ) £
HEAD 8
NOS. LOWER 2 oy ¥
RAIL - MEMBEAS A
I NICRS £ DENTS LESS . v . ’
n ' THAN Vb4 DEEP ALLOWED o "NU""DA&AG;}ID ‘wes . | : i
; SAME AS FOR IN MIDDLE HALF OF L] caN! Bttmﬂsmrnm, o
; T ] UPPER RAIL Lan ‘ T NEGUGIBLE T EXCEPTT T
I : MEMBEA-UP TO '4*DEEP - . - ) A
SUM OF ALB DAMAGES N ENDS OF MEMBERS ©a. Hswanitapaciow pENTE, | - .
AT ANY “ONE POINT MUST] - 1 ~ .
} BE (ESS THAN 374 F i P
—
A TOTAL DAMAGE AT o | o i
ANY ONE POINT
Au“ MUST BE LESS THAN P ,
||||T OR .‘é
< - --lz-h- Z"« e
Ya MAX. Ar§MAX. At BaCt § MAX N
- . £
&
L MAXIMUM OF V8 NICKS :
TO EACH LEG OF SAME A3 FOR SAME AS FOR
EACH ANGLE " e )
PERMITTED BLAH D NOL2 LJBLRH D NO 2 a_
o=y B A1 . !
c T
- — - e R Gk ¥
SAME AS FOR 3 a 1 WEB "W HOLE-UP !
43 ™ BLR'H'D NO.2 : -"B LY Al ‘ TO ’.EA.E MAY . BE.- ’
4\ . - _-‘ A]_ | 7 ‘CONSIDERED _ .
Ms..c.- Le A--c-i aax)] ——IAi— i ‘ NEGLIGIBLE .
f s.n-i max] - - . 5
[ AsBeCriimax] - : ks
In r :
Ao--c.- e :
. —"c"_ .
AR F e : -
A B ' *i] WEB-DAMAGE TO WEB
PR B N BE CONSIDEAED
Jne My ¢ T Euc‘.mu: ONLY IF
! - ,fw L CELLS ARESBEING
5. SAML AS FOR | “uSED"ON THAT SiDEOF
UPPER RAIL WING.
: - . a THE TOTAL DIAMETERS
. - — '—T . ‘| of ALL CAEANED UP MOLES
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L UPPER LOWER EE ANGLE
l_ | iy AL - RAIL _ MEMBERS MEMBERS REMARKS
P ———— =R ee—— T — = — o p—— N
I WEB : DAMAGE BETWEEW
— po— Lomax ,& = -4'- VEATICALS MAY BE
i i < i COMSIDERED NEGLIGIBLE
748 4 B MAX = Y PROVIDED THE SUm OF
L l b LN THE MAJOA DIAMETERS
) t - ¥ —y OF THE CLEANED UP
) is MAX T ¥ 4| HOLES N THAT BaY
| Fi-- ¥ DOES NOT EXCEED 4
SR 3 — b = 2%
§ MAX ALB4+T = 2 MAK. BA'M.“‘B £ H
D+E+F -}qu. Balspy MAK 2
B
e R
B
I- TA
I N
: 4 A SAME AS L WEB : THE SUM OF
< UPPER RANL < THE MAJOR DIAMETERS
9AID i ¥ MAXIMUSM DIA. HOLE s B3| OF THE CLEANED UP
Lt A3B4Cm yz'#; NO DAMAGE MOLES MUST NOT
=) . Auomms LESS EXCEED 3%
- . THAN L2"FROM RADIUS | :
A+B+Ce V7 max, A{-BiC-iMA’L % F—é - ,
j 1'4 MAX.
I 7 " ’ el po g.uA.l. i
1 ]‘;. :
CENTER
PANEL & 4 - =)
. OUTER ye ¥ -
I PANEL § MAX, AvrBeCw L™ mAN. ~ .
12-13
7 H-13 SAME AS SAME
- ("]
i . :g-llg By RHEAD ™11 BULKHEAD!" n
A-20 . -
A+D4Cm i MAX,
N UPPER WEB: 4 "DIA_
HOLES nr:rwz:o; YEAN-
— A CAL STIFFENERS~ MAY
..LA iy {eE consipERED NEG -
4 2 A ] | a T B JuGIBLE. ‘
Amd bl = - A LOWER WEB: 1"DIA.

. — = T HOLES BETWEEN
4, a= STIFFENEMS. DORE .
¥ C- FABRIC PATCH OVER

HOLES TO KEEP
| b a= §wax xs8ec = fun. ae g |waven emow enren-
a2
I : 22 ~ | §"max, 4. ~ | § max -
o MAX .
FRONT T e . 4 . ’
. L REAR : L max
o 3L
'5 MAX. T g"max ! :
- ~ -
- -a -1 ' WEB: 2 DIA, HOLES
23824 -\\" : BETWEEN VERTICALS, —
4, N i 3 N MAY BE CONSIDERED |-
¥ NEGLIGIBLE.
A= I » - 1s —r - .
3 fmax, A= g MAX Am g MAX
J A - S T
A Ry ar g WEB: HOLES BETWELEN
TA “ _L e A _r A VERTICALS WHOSE
i MAIOR DIAMETIRS DO
|25 -+, A X - NOT TOTAL WORE-———1- -
: THAN 2%MAY BE CON-
. 3 "y r be -'I{ f—c . SIDERED NEGUIGIBLE.
Axg MAX Axg MAX Ar B +C -3' MAX. Asg MAX.
- A ] WEB T HOLES BETWEEN VER]
i ] 4 TICALS WHOSE WMAJOA DIA-
- 26 ﬂ_t A _*_ A A = A "g;?? Dg :91' TO;EAI.
— . [ HA MAY
A pgle - CONSIOERED MEGLIGIBE ADD
N FABRIC PATCH OVER ALL HRES
'L » L] TO PREVENT WATER FROM
As g MAX, . A=k MAX, A= umax, ENTERING THE WING,

-SHADED. _AREA_REPRESENTS DAMAGE .- oo

Figure 2-16 (Sheet 2 of 2 Sheets)—Wing Bulkhead Members-Negligible Damage
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AN442AD6 RIVETS
AT 1IN. PITCH
| : _ - -
| Figure 2-18—Bulkhead Web Potch
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SECTION AjA

OBl 248T AL_ALLOY
SHEET FILLERS

091 24ST AL ALLOY
SHEET GUSSET . -

«rp‘:-—

001 X1 x 3 xALP 2asT
AL.ALLOY SHEET
SPLICE ANGLE, § BEND R.

128 X I X1 24ST AL. ALLOY
SHEET SPLICE ANGLE
TWO (&) REQ,

AL.ALLOY SHEET
SPLICE ANGLE } BEND R NOTES. )
REPAIR PROCEDURE - CLEAN UP DAMAGED

AREA BY CUTTING CHORD ANGLES &

DIAGONALS BACK OF DAMAGED MATERJAL

OR TO EDGE OF GUSSET WHICHEVER |5 GREATER.

CUT GUSSET TO FIT OPENING LEFT AFTER ]

CUTTING OUT DAMAGED MATERIAL . SPLIC

ENDS OF ZEES AS SHOWN, USING THREE &)}

AN442ADB RIVETS EACH SIDE OF SPLICE

SPACED AT APPROX.3. ADD FILLERS As SHOWN

& SPLICE CHORD ANGLES WITH EIGHTEEN (18)

: AN442AD6 RIVETS ON EACH SIDE OF DAMAGED
AREA, THE MIN.OVERLAP BEING 4 4., PICK up
STITCH RIVETS THRU VERTICAL LESS OF
CHORD ANGLES & ADD RIVETS BETWEEN To
MAKE PATTERN SHOWN, -

O DENOTES AN442AD6 RIVETS,
® DENOTES AN442ADS

Figure 2-19—Bulkheod Rail Repair i ' . .
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Section 1

030 AL.ALLOY
PATCH PLATE

051X 3 X3 AL. ALLOY

24 ST SPLICE ANGLE.

(SAME SIZE AS DAMAGED
ANGLE)

RIVET NOTES
L ALL RIVETS AN456-ADS
2. MIN. EDGE DISTANCE
3. NORMAL EDGE DISTANCE %
4, RIVET PITCH APPROX. "
EXCEPT WHERE NOTED

SPLICE ANGLE

2081 AL. ALLOY 24 ST FILLER

.

SECTION BB

Figure 2-21-Nacelle Skin Potch
CRESTRICTED - - -
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I Section 1
AN 01-5M-3

05| AL ALLOY 24ST,WIDTH
EQUAL TO DEVELOPED WIDTH
OF DAMAGED SECTION ‘

~

" 072 ALALLOY 24ST
FILLER

GUSSET

051 AL ALLOY 2457

" RIVET NOTES:

ALL INTERNAL RIVETS -AN442-AD5
MINIMUM EDGE DISTANCE = #
PITCH- %

EXISTING
RIVETS
PATTERS

DOSIAL ALLOY 245T
N CHANNEL

-

&R |

SECTION BB

et

- secTion C-C

. ‘ _ Figure 2-225Na:elle Former Repair .
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Section i
Parogrophs 2-28 to 2-35

IN THIS AREA, DAMAGE
UP TO  THICKNESS OF
WEB IN DEPTH AND NOT
EXCEEDING 17w LENGTH
AND NOT LESS THAN D APART
—AND— '
HOLES THRU WEB NOT EXCEEQING
2*IN LENGTH AND NOT LESS THAN
‘3D APART

NO DAMAGE IN THIS AREA
EXCEPT ISOLATED NICKS AND

THE ABOVE DAMAGE IS PERMISSIBLE PROVIDED NOT
MORE THAN FOUR RIVETS ARE DAMAGED

0
DENTS UNDER §1" IN DEPTH . : =
. AND £7IN LM '

4=
2 MIN. (FRONT SPAR) | (nér,)
I" MIN. (REAR SPAR)

— —

e o [_,____\

SECTION B-B

e

S.ECTION A-A

Figure 2-23—Wing-Hull Fiting-Negligible Damage

such a repair may be defined as an insertion. A typical
insertion repair is exemplified by figure 2-10. The origi-
nal splices utilized should pick up the old rivet pattern
while the new splices should duplicate corresponding
existing splices. ~ .

2.28. DAMAGE REPAIRABLE BY REPLACEMENT.
When more than 50 per cent of a sheet of skin is dam.
aged the entire sheet should be replaced. All existing

rivet holes must be picked up througb the new sheet. -

2-29. SPARS.

- 2-30. GENERAL. The wing spars are of the web-truss

type design, fabricated from alclad sheet and extruded
stiffeners. They are riveted to the skin at the spar
flanges and to the bulkheads at the station verticals.
The spar is divided into stations which correspond to
the main wing stations. A spar vertical is located at each
station. The main wing fittings are riveted to and form
an integral part of the spar. Since the spars form part
of the integral fuel tank, the area between stations 1.5
must be gas vght, )
2.31. NEGLIGIBLE DAMAGE. The maximum neg-
ligible damage permitted for any spar diagonal consiste

-,

e S T - ..
PRI MRS AL s . Lk

only of dents or nicks not more than %"‘of stiffener , .

leg or %4” of heel has been removed and provided the
dents or nicks have been filed out smooth.

2.32. The maximum negligible damage permitted in the
spar web between adjacent verticals is shown in figure
2-11. Negligible damage to spar verticals is' tabulated
in figure 2-12, .

2-33. For negligible damage to the spar flanges see
paragraphs 2-15 to 2.21 inclusive. T

2-34. DAMAGE REPAIRABLE BY PATCHING.

Patches for the spar web must be made gas tight in the -

fuel tank area by means of a neoprene gasket and gas

tight rivet spacing. A typical gas tight spar repair is -

shown in figure 2.13. Substitute sheet metal equivalents
for extruded verticals, are shown tabulated in Section
VIIIL. Substitute sheet metal equivalents for extruded
spar diagonals may be found in Section VIII, Ex.
trusion Chart. A typical outer panel spar web repair is
shown in Agure 2.14, ’

2-35. DAMAGE REPAIRABLE BY INSERTION—

-~ —SPAR-FLANGES. Repair design for spar flange
splices are based on one flange splicing the other there. *_
by necessitating the addition of only one splice plate. - .

RESTRICTED - . o S A
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Parogrephs 2-36 to 2-53
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~In order to accompllsh this repair it will be necessary to

trim one spar flange away from the adjacent flange. .

three gas tight bulkheads and have a capacity of 875
U. S. Gallons each. When delivered from the factory,

ing a hammer and chisel. In any case, extreme cau-

on sl'ups having even serial numbers, and in the star-

‘m mnay be déne with a rotary file, a—romer,—or—by—.self-seal ngfuel—cells-are instatled i m ort wing only —

I tion should be exercised that the sdjacent member is
“not nicked or otherwise damaged. A typical spar flange
repair is shown in figure 2.15. -
2.36. DAMAGE REPAIRABLE BY REPLACEMENT
—SPAR STIFFENERS. Where facilines for joggling
are available, it will be easier to replace spar. verticals
and diagonals (with either the proper extrusion or its
eq:.uvalent bent up section see Section VIII) rather than
to repair them. If joggling cannot be accomplished, the
member may be repaired or a new member may be used

I with fillers instead of joggles.
2-37. WING BULKHEADS.

2.38. GENERAL. The wing is composed of a center
. line bulkhead and 28 bulkheads on either side. Each
bulkhead is located at a wing station point. All of the

bulkheads are of truss type construction except bulk-

head 5 and the cénter wing bulkhead which are gas
tight web bulkheads and form the ends of the integral
fuel tank. All of the truss type bulkheads and the stiff-
eners of the webbed bulkheads, are fabricated from
aluminum alloy extruded sections, .

2.39. NEGLIGIBLE DAMAGE. The maximum dam-
" age to bulkhead rails, diagonals and verticals which may

permitted to exist. (other than that damage defined
der paragraph 2-10) without repairing is listed on the

art, figure 2.16.

2.40., No damage to the center ll.ne bulkhead web, bulk-.

head 1, may be allowed to exist except shallow bumps.
No damage except shallow bumps can” be allowed to
exist on the web of bulkhead 5 unless fuel cells are be-
ing used on that side of the wing. In this case the al-
lowable web damage is defined in figure 2-16.

.2-41. DAMAGE REPAIRABLE BY PATCHING.
The principles of gastighting as defined under para.
graph 2-45 must be observed when making any repairs
to either bulkhead 1 or bulkhead 5. Typical bulkhead
web patches are shown in figures 2.17 and 2-18.

2-42. It is recommended that all damaged bulkhead
diagonals be replaced rather than repaired since this
can usual.ly be done by retnovmg and replacing a very
few rivets.

2-43. DAMAGE REPAIRABLE BY INSERTION
Bulkhead rails are most easily repaired by insertion.

For these repairs see Appendix II, Typical Repairs.
Figure 2-19 shows a typical bulkhead rail repair.

-44. DAMAGE REPAIRABLE BY REPLACEMENT.,
Repair of damage to bulkhead diagonals may be more
easily accomplished by replaci.ng the damaged member

" rather than by trying to repair. it.

P-ﬂ INTEGRAL FUEL TANK.- .-

TN

746, The integral fuel tanks are formed by the upper
and lower surfaces of the wing,-the wing spars and

board wing only on ships having odd serial numbers.
The amount of damage allowable in the integral tank
_depends to'a large extent upon whether that particular
tank is equipped with, or can be equipped with self-

sealing cells. For example, a shot thru the integral tank - .

may not be critical structurally, but may be critical be-
cause of the fuel leak which would result if no cells
were being used in that tank. If a large number of small
flak holes were present, the installation of fuel cells in
that tank would be the quickest way to repair such
damage providing the damage could be classified as
negligible structurally.

2-47. The fuel tank is made gas tight by using a neo-
prene gasket between all faying surfaces, thru the use

of gas nght corners, and thru the use of a calking
compound in all voids,

2.48. The necoprene used must be resistant to aromatic
fuels and low temperatures. It should have a Shore
Durometer hardness of 40-55. No gauge of necoprene
other than .032 should be used. The calking compound
used by the factory is known as SM.50, manufactured
by the Presstite Engineering Corp., St. Louis, Missouri.
This material is in pretty general use throughout the
fleet, but if not available a heavy grade of zinc chromate
paste may be used.

2-49. Gas tightening in the corners of the tank is ac-

complished by means of “gas tight corners.” These

corner fittings are installed with neoprene gaskets be-

tween all faying surfaces. The voids formed between the

corners and surrounding structure are filled with SM-50
* before the corners are installed.

2.50..If leaks develop at the gas nght corners they
may be stopped by injecting SM-50 into the voids. The
standard “Injection Method™ of repairing fuel tanks is
to be used on this rirplane. .
2.51. To prevent the sealant material in the voids from
drying or being washed out by the action of the gaso-
line small aluminum plugs are used at the ends of these
voids. These plugs are tapered and wedged into the
voids then peened or staked in place with a small
diameter wire.
2-52. Another method of retalru.ng the sealant material
in the voids is to drive a rivet directly through the
void. (See figure 2-17.) This latter method of course,
can only be used where the two sides of the voxd are
flat and parallel,
2.53. Stnnger carry—thru at the three gas tight bulk-
heads is accomplished by means of a neoprene washer
installed in a counter sunk recess in each of the two
strmger splice fittings. Whenever one of these fittings
is replaced see that a new washer is installed with the

--—--mw—ﬁrH_nz—(—seg—ﬁgm—z—l—?—)—A{ter-repun to-the fuel -

tank have been completed, pressure test the tank to 3
psi. air pressure. . :
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Section Nl
Parogrophs 2-54 to 2-63

DAMAGE UP. TO 5 IN DEPTH

DAMAGED AREAS DO NOT EXIST
DIRECTLY OFPOSITE ON BOTH
- SIDES OF A FLANGE.

LY

NO DAMAGE TO
RIVETS AND BODLTS

ON THIS FACE

MINIMUM TEAR-OUT 3 OF HOLE ON
FRONT SPAR FITTING; I" ON REAR
SPAR - FITTING (UP TO DOTTED LINE.)

COMPLETE DAMAGE IN
——PERMITTEG—PROVIDED —TWO———— = THIS -AREA -ON..BOTH- — — — —__PERMITTED. DAMAGE TO FITTING
FLANGES PERMISSIBLE

"NICKS AND DENTS UP
TO ;5 IN DEPTH.

DAMAGE TO ONE BOLT ONLY

MAY EXTEND COMPLET ELY ACROSS
END AND TO WITHIN —2‘ OF THE
CENTER LINE OF BOLT.

IN DEPTH

NOT MORE THAN TWO RIVETS IN
EACH ROW MAY BE DAMAGED

UNDAMAGED FITTING

Figure 2.24—Wing-Hull Fitting Sugar Scoop-Negligible Damoge

2 54. NACELLE,

2-55. GENERAL. The nacelle structure on the PBY ,
type airplane is of the semi-monocoque type. The en-
gine loads are transmitted through the engine mount

and into the oil tank by means of four bolts. The oil -

tank in rurn is supported by and bolted to the nacelle
structure. Only damage to the nacelle structure will be
considered in this section. For repairs to the oil tank and
engine mount structure see Section VI.

2.56. The load from the oil tank is transmitted to the
nacelle through the upper and lower attaching screws
and thru the bolts on the sides of the nacelle. Since
the nacelle loads are fed into the wing thru the nacelle
side bulkhead truss work, particular attention should
be pald to the repair of these members. Before making
major repairs to the nacelle the engine must be re-

moved. ‘
2.57, NEGLIGIBLE DAMAGE. Because of low mar.
gins of safety on the nacelle structure little damage
other than that defined in Paragraph 2.10 can be classi.
fied as neghglblc. -

IWO specul bolts whi

2-59. DAMAGE REPAIRABLE, BY PATCHING.
Figure 2.21 shows a typical patching repair to the upper .
nacelle skin. This same type of repmr may be used on

_the lower nacelle skin or to repair any of the nacelle

bulkhead webs, _ _
2-60. Figure 2-22 shows how a drop hammered nacclle '

" former may be repaired. A similar repair may be ap.
plied to any of the upper or lower surface formers,

2.61. DAMAGE NECESSITATING REPLACE-
MENT OF PARTS. Any of the structural rncmbm

shown on figure 2-20 must be replaced when they are

damaged. No repairs should be attempted on these
members. The new parts should be the equivalent ex.
trusion when available or the equivalent bent up nhe.et'
substitute shown in Section VIII. ,

2-62. WING-HULL ATTACHMENT.

2-63. GENERAL. Attached to each spar at the center
of the wing are fittings which tie the wing to the hull,

The fittings are 14S-T alurm.num alloy forgings. The'. - .

fittings to the hull | - :

" 2-58. Figure 2-20 shows the main structural memberl

of the nacelle and describes what damagc may be al-
lowed to exist without repairing, .

k. - " RESTRICTED - _ o e
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- $"MIN.- ALL STRUT
END FITTINGS

REAR

"~ STRUTS MAY BE
BOWED 1" MAX.
FRONT STRUT NO

" BOW PERMISSISL (i\ﬂ

DETAIL A

ISOLATED NICKS
AND DENTS NOT
EXCEEDING §° IN
DEPTH AND 3~
IN LENGTH ARE 40"
. PERMITTED ON ;
"BOTH UPPER
AND LOWER
FITTINGS.

DETAIL A

CENTER OF STRUT
NEGLIGIBLE DAMAGE
LIMITED TO )
ISOLATED DENTS
AND SMOOTHED

OUT NICKS NOT
EXCEEDING 3 IN
DEPTH AND 3 IN
LENGTH.

IN THIS AREA, 40" ON EACH
END OF STRUT, NEGLIGIBLE

e

-DAMAGE LIMITED TO DENTS

AND SMOOTHED OUT NICKS
NOT EXCEEDING "IN DEPTH
AND 4" IN LENGTH, EXCEPT
AS SHOWN BELOW:

DENTS NOT EXCEEDING

L IN DEPTH

L 4
PERMITTED IN 40" AREAS

5

1
I
|

e,

]
i
TR

] i

I/—-_-—-'—-_-—"‘-l
H-—

|.-_-..._._.

1

|
I
|
s
|
l
i
1

I

SECTION B-B
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- T == DAMAGE EXTENDS TO WITHIN 9732~ — T
OF A RIVET HOLE THE RIVET IS
CONSIDERED DAMAGED AS WELL AS
THE FITTING,
i [
ANY PART OF FITTING ABOVE
THE SPAR FLANGE MAY BE
DAMAGED BY NICKS 1’8 DEEP
f EXTENDING LSS THAN 3/8
ACROSS MEMBER
| ANy DAMAGE N
THIS AREA IS NEG.
NO DAMAGE PERMITTED IN THIS :
AREA EXCEPT NICKS OR SCRATCHES
LESS THAN 132 DEEP NOT MORE
THAN ONE RIVET MAY BE e
} DAMAGED. cag

7/8 MIN.FRONT SPAR FI
BASMIN. REAR SPAR FITTING -

SRIWVETS THRU THIS PART MAY
BE DAMAGED PROVIDED NO TWO'

DAMAGED RIVETS ARE ADUJACENT
TO ONE ANOTHER.

DENTS I/16 DEEP AND NICKS . : .
I/32 DEEP PERMITTED. -

- NO DAMAGE TO FLANGES
PER.MISSJBLE

. . NO RIVET DAMAGE IN . I
THIS AREA PERMIT TED:

' . ~

Figure 2-26—Wing Strut Fittings-Negligible Damage
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LEADING EDGE SKIN—

_f_"\. —_— Pt
FILLERS ‘ = »
FLAT LEG OF EXTRUSION 1_‘_.)\5: — ~
. - |
L]
L E.KTRUSlON CHANNEL—o ., o=

Z P WING SKIN
FRONT SPAR ANGLESY REINFORCEMENT

LEADING EDGE ATTACHMENT

- ‘ -y .-
FRONT SPAR WEB —— =

U

AN 426-AD3 RIVETS &
AN 960-A3L WASHERS

REPAIR OPERATIONS

. TRIM OUT MICARTA AND ‘
UPPER PORTION OF CHAN-
NEL IN DAMAGED AREA.
- 2.CUT SUITABLE LENGTH OF .
REPAIR EXTRUSION. TRIM OFF FLLAT LEG.

3.DRILL OUT STRIPPED THREADS. THIS REPAIR 1S FOR USE WHEN THE THREADS

HAVE BEEN STRIPPED

S. DRILL HOLE IN MICARTA STRIP *22¢157)
AND INSERT IN EXTRUSION. , L
6. RIVET REPAIR EXTRUSION IN PLACE. '

NOTE:

WHEN DAMAGED AREA IS ACCESSIBLE ‘THROUGH HAND HOLES DRILL OUT STRIPPED -
THREADS AND INSTALL SCREW AND AN365-DIO32 NUT

VIEW SHOWING THE ATTACHING STRIP ;

WITH REPAIR SECTION INSTALLED_

.‘- L Figure 2-27—leadr'ng.5dge Attaching Strip Repc':lr _
R I RESTRICTED o
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RESTRICTED Section I
AN 01-5M-3
ANCHOR NUT AC 366DFB32
_ RIVET AN426AD3
N SUB -ASSEMBLE NUT PLATES
TO RING BEFORE INSTALLATION,
. FIT NUT PLATES TO ST
F—" CURVATURE OF SKIN
: . . MAKE CUTOUT IN SKIN
S TOMATCH PATCH
A}
SPACING ALL
AROUND | *
025 AL. ALLOY
PATCH
REINFORCEMENT
PLATE .032 245T
AL ALLOY
TRIM AS NECESSARY"
TO CLEAR STRINGER
vl o
A -
';.'-'. \ -
NOTES: i
. @ DENOTES AN4S56-AD4 RIVETS
O DENOTES ANS26 -D832 SCREWS -
I WHERE INTERIOR OF LEADING :
. ' - EDGE IS ACCESSIBLE FOR SECT_lON A-A
RIVE TING, USE AN456 -ADS -
RIVETS INSTEAD OF NUT PLATES . . -
. / L SCREWS : .

Figure 2-28—leading Edge Skin Rc.epdlr
RESTRICTED . -
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Parcgraphs 2-64 to 2-76
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B 2.64. NEGLIGIBLE DAMAGE. Figures 223 and- 2-
24 show what damage in addition to that outlined in

b. WISamagc to either upper or lower surface lead.
ing edge stringers forward of_ the first 2 stringers from

ragraph 2-10 may be-allowed-toexist without repair-

. Negligible damage to both the front and rear fit-

tings is the same with the exception of the amount of

- damage which may be sustained around the main bolt
hole. The minimum bolt hole edge distances given on
the illustration must be maintained. Either damage to

I pcnfcry of the firting or an increase in the bolt hole
size to accommodate an oversize bushing will reduce

the edge distance,

265. DAMAGE NECESSITATING REPLACE-
MENT OF PARTS. Any damage to the wing-hull fit-
- tings greater than negligible will necessitate replacing
the part. If replacement parts are not available new_
parts must be machined from 148.T forging stock.

2.66. STRUTS AND STRUT ATTACHMENTS.

I 267. GENERAL. The four wing struts are attached
to the sides of the hull at hull stations 4 and’5 and to
the wing spars at wing station 7. The wing "loads er
transmitted to the struts by means of ﬁtu.ngs riveted. o
 the spars. il

268, NEGLIGIBLE DAMAGE. Ncghgtble dam‘gy‘
to the wing struts is outlined in Figure 2.25. Neghglble
I damage to the wing strut attadung fittings is shown in -
figure 2.26. ‘ -
269. DAMAGE NECESSITATING REPLACE. -
NT OF PARTS. Any damage to the struts or'the
t attaching fittings greater than negligible will neces.
ate replacing the part. If replacement fittings are not
available, new parts may be machined from 14S8-T forg-
ing stock. If new struts are not available, the possibility
of canabilizing replacement parts from other mrcrnft :

should be investigated.

2-70. LEADING EDGES

' 2 71. GENERAL. Thcrc are five leadlng edgc assem- .
blies on the airplane: a _left and right hand outer panel -
leading edge; a center section center leading edge (be.

tween nacelles); and a left and right hand center section a )

outer leading edge (from the nacelle outboard to the .
panel splice). The leading edge deslg'n incorporates :
aluminum alloy skin and extruded stringers, and nbl .
built up from extruded sections. - - o

2.72. NEGLIGIBLE DAMAGE. It is imponant that P
I a normal air flow be maintained over the leading edge.
* For this reason large dents should be smoothed out.
Other than the negligible damage described under
I paragraph 2-10 the following additional damage may
be allowed to exist without repair: .
. Three inch diameter holes in the skin not
I closer than three inches "measured from the edges of -

the holu. .
- ‘Note .
Dope a fabnc patch over leadu:g edge skin -
holes clasnd as ncghgiblc damage. -

e

.2.74. DAMAGE

A

-thefrontspar-may be cnnsnderc&neghglbie.

c. The first two stringers from the front spar on
both the upper and lower surface of the leading edge
are considered structurally as part of the interspar struc-
ture. Therefore, to determine if damage to these string-

ers may be considered neghglble, consult patagraph .

2-15 to 2-21 inclusive.
Note

The skin near these leading edge stringers is
not considered part of the interspar structure.

d. Negligible damage to the leading cdge ribs is
considered to consist of nicks not more than 14" deep in
the extruded sections, and cracks not exceedmg one inch
in lengzh in.the intercostals or nose gusset piece. -

2.73. DAMAGE REPAIRABLE BY PATCHING.
The leading edge skin in any area should be patched in
accordance with ﬁgure 2-28. Figure 2.27 outlines™ the
method of repairing an attaching strip in whlch the
ﬂu‘eads have been stripped. Leading edge strmgen are
“to be patched in accordance with the typlca.l repairs
outlined in Appendix II. :

NECESSITATING REPLACE-
MENT OF PARTS. Damage to leading edge ribs in
excess of negligible should be repaired by replacing the
damaged members.

2-75. TRAILING EDGES.

2.76. GENERAL. The trailing edges of the alrplane
are built in #ix“sections; a left and right center section
tralhsg idge, a left and nght hand outer panel “stubby”

% ‘DIA. MAX.-

otF

E

Y DENT
MAXIMUM

HOLES PERMITTED

IN-SHADED AREAS.
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Bt TOF SPAR. VIEW OF ASSEMBLED REPAIR
’_—/ : . ) ‘ - ) 7 " - ,‘__--
_ ! . —TRIM DAMAGED PORTION AS SHOWN ) _
- 4 AN44ZAD4 RIVETS AT 5 SPACING-
. A /' EACH SIDE OF DAMAGE ]
- 1
" CHORD LINE
e ANSI5—DDI032 SCREW
) . AN365-DI032 NUT
' 1 HARQWOOD BLOCK ‘ .
= T~ 7 ~ e | . o
' - AWARWAN =P 4“?“ -
| X |
A ] c ._ —— e ! ‘ l":l - -
. IF DIAGONALS ARE N 1 A ' [/ :
N ’ —
DAMAGED, REPLACE N _ . 4!1! A Y
WITH CHANNEL OF y N ) ‘Il? [/ I;.- 1y B
‘ SAME DIMENSIONS . =7 =~ - ll l
- #or SPAR ) y \\ A~ .
i ' . . HARDWOOD BLOCK~
k ' : 032 24ST AL. ALLOY GUSSET:
DETAIL B
CHORD LINE s
~HARDWOOD: . - -
- VIEW SHOWING ' | (F 2 7 "
SHOWING TYPICAL DAMAGE ‘g;//%/ e ;
Wz
I - LFAan
FORMED 032 DURAL | ;/Z// s,
/ SPLICE CHANNEL—— - .
NOTE: - - B
. WHEN AN APPRECIABLE . o
e . : AMOUNT OF REPAIR ' o
WEIGHT IS ADDED GES e
REBALANCE. e o ) REMOVE CRIMPED EDGE
FROM RIB IN AREA TO BE
- PARAGRAPH 1-58 , ) .
SECTION I. . .
: : _ SECTION A-A
-_-//. b z a
r '~ Figure 2-30-Trailing Edge Rib Repair- =~ _ N T
S " RESTRICTED o
,} . . f ;:: ._\- ) l_-‘_— L
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]
NOTES: ) ' , : P
© DENOTES ANA56AD4 RIVETS : _ _ i -
I 1 REMOVE SUFFICIENT FABRIC FROM - o
| . AROUND DAMAGED AREA TO BUCK
RIVE TS. REPLACE FABRIC IN ACCORD-
: ANCE WITH SECTION 13 OF THE
GENERAL MANUAL FOR STRUCTURAL
REPAIR (AN OI-1A-1)
I i

032 245T AL ALCLAD
FORMED CAP STRIP SPLKE

M | | | ' - SECTIONAA Y

- Dol \ Lo O S . . . ) L . ’
. ] ' - 2 _ B . ) . o . o Ve E
: ‘ . - . . Bl
. 7 . . . : v R

» ‘ Figure 2-31—Formed_f_ralfing E:dge Repair

6 S RESTRICTED . .
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& REPAIR PROCEDURE FOR HOLES OVER 3 WIDE

5 TRIM AWAY SKIN BETWEEN RIBS PATCH PLATE WIDE ENOUGH TO
ATTACH REPAIR PLATE TO RIBS f

OVERLAP RIBS 3% PICK UP
WITH CHERRY RIVETS NAF-1i95-SA RIVETS AND PROVIDE STANDARD EDGE
USE ORIGNAL RIVET SPACING

DISTANCE. CUT PATCH PLATE FROM
025 24ST AL. ALLOY PLATE TO
SUIT CONTOUR OF NOSE SECTION.

DRILL NO. 50 HOLE AT
EACH END OF CRACK

025 24ST AL. ALLOY
PATCH PLATE

HOLES OR_CRACKS |
DRILL NO. 50 STOP HOLES AT EXTREMITIES

L4

l REPAIR PROCEDURE FOR_SMALL

OF CRACKS. _
CUT PATCH PLATE LARGE ENOUGH TO 025 24ST AL. ALLOY

OVERLAP EXTREMITIES OF CRACK OR EDGE

OF HOLE A SUFFICENT DISTANCE TO ADD FATCH PLATE
' ONE ROW OF RIVETS ALL AROUND PATCH - .
. USING 14" EDGE DISTANCE. _ * ~  ~

ATTACH REPAIR PLATE WITH CHERRY RIVETS.
" NAF|195-4A USE % RIVET SPACING. '

% RIVET PITCH

-

VIEW OF
COMPLETED REPAIR

Figure 2-32—Alleron Leading Edge Repair .
. _ . REswicTED

-
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R

125 245T AL,
ALLOY SHEET
RADIUS PLATE

FOR SPACING
OF RIVETS SEE
FIGURE 2-6

FILE TO FIT FLUSH
WITH 9, RADIUS.

PICK UP QRIGINAL
RIVET & BOLT
PATTE RN.

FILLER SAME
GUAGE AS

. ORIGINAL SKIN
NOTES & PROCEDURE i\
FOR TYPE OF DAMAGE AFFECTING

BOTH CONTOUR SPLICE ANGLES
CUT ANGLE HALFWAY BETWEEN
ANY TWO STRINGERS{DEPLNDING
ON AMOUNT OF DAMAGE)
INSERT NEW PIECE CONTOUR - [
SPLICE ANGLE.

ADD SPLICE PLATES AS SHOWN
PICKING UP ALLRIVE TS, THRU
CONTOUR SPLICE ANGLE.
ADD 2 RADIUS PLATES LONG
ENOUGH TO PICK UP 2

BOLTS OUTSIDE CUT. IF QUTER
PANEL IS REMOVED,FLUSH RIVET?
RADIUS PLATES TO CONTOUR ANGLE
If STRINGER iS DAMAGED SEE
FIGURE B—4.

IF DAMAGE IS ON ONE SIDE ONLY
OUTER PANEL MAY BE REMOVED
AND SPLICE PLATES NEED BE
INSTALLED ON ONE SIDE ONLY.
THIS TYPE OF REPAIR UMITED TO
ONE EACH FOR UPPER & LOWER
SURFACE. REPLACE CONTOUR ANGLES 125 24ST AL, -
IF DAMAGED AFTER ONCE REPAIRED. ALLOY SHEET

- ’ RADIUS PLATES

125 245T AL.
ALLOY SHEET
RADIUS PLATE

& —— —

PICK UP ORIGINAL
RIVET & BOLT
PATTERN

-102 24ST AL.
ALLOY SHEET
SPLICE PLATES

FOR REPAIR OF -
STRINGER SEE
FIGURE B—4

102 245T AL
ALLOY SHEET ? _
SPLICE PLATES : R

@ o0cNOTES ANS BOLTS(ANS LOWER SURFACE) .
& DENOTES AN 23 CLEVIS : . )
BOLTS. _ h
@) DENOTES REPAIR RIVETS - - —_
SAME AS ORIGINAL. -
SECTION A-A .
R Figure 2-33—Panel Splice Chord Angle Repalr . -~ g o

58 - 'RESTRICTED -
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Section H
Parographs 2-77 to 2-89

-—work-of alununum1lloy1ruas;r_:b;:fomg!:naﬂmg::dg

( -

. interior is ga.med through zlppercd accm ﬂaps in the

T 78. DAMAGE REPAIRABLE 'BY PATCHING

—

‘may become ‘Tiecessary _lf the,” rcpalri :.nvolve ‘the ad

trailing edge, anid a Téft and right hand aileron cut-out
trailing edge. Each assembly is a fabric-covered frame. . .

_WARNING

sections, and extruded aluminum alloy tapping strips - -~

for attachment to the rear spar_flanges. Access to the -

fabric, (See ﬂgu.rc 2-2.)

~2.77. NEGLIGIBLE DAMAGE.- Because  of the .-
s “small size of the trallmg edge rib rnemb:rs, it is un-

“likely that any damage to the ribs can be classed as
h néglzgxble. Further, no tears or holes in the fabric . |
: covermg can be classed as negligible. Nicks %4” deep .
and 14" wide in the ocutstanding leg of the trailing edge

B auachmg strip ‘may be considered negligible provided -

they are smoothed out. Negligible damage to the trail-

"'ing edge cap strips and formed tradmg cdgc section is -

deﬁnedmﬁgurc2-29., S — -

Damage to the fnbru: covering of ‘the trailing edgea
_should be rcpaured in accordance with the procedure -

T “outlined in Section VIII of the Genera.l Ma.nual for
Structura.l Repm (AN 01- IA-l) ;—": a

- . 2. 79. Damagc to b I:nemberl may bc repaured m ac-

cordance with ﬁgure 230, 0 LA -7 e

~ 2.80. Damage to the formed trailing edge may be re-

~ paired in accordance with ﬁgurc 2.31.

.. 2-81. When the trailing edge tapping strip hn bun
- . cut through and the lrmhng edge must be removed -

to effect the rcparr, causion should be exercised since
with the tapping strip severed, the tension of the fabric -
will spring the edges of the tapping strip and cause = .
_ further damagc. Thcrcfore, brace the ends of the tap- -

.-, ping strip before removing the trarlmg edge. o
.  282. DAMAGE NECESSITATING REPLACE-

MENT OF PARTS If damage to the trailing edges -
is extensive, the entire assembly should be replaced. If
_some of the special attaching screws are lost during re.-
" placement, any No. 10-32 AN screw may be substituted. :
* The Erection and Maintenance Manuat (AN 01-5MC.2) -
should be’ consulted for the | propcr length of ncrew."‘

2 83. AILERON L A

2.84. GENERAL. The aileron structure consists of a: .’
truss type spar (fabricated from 24S.T aluminum alloya i

-

' ex'tru.slon.s) and. ribs and a sheet mcu.l formed leading .2 N TR
~ . edge section. The entire assembly is fabric covered: The : = |
" trailing edge of the ailerosi (the portion of the surface

__aft of the spar) is very similar to the regular trallmg d

“edge surfaces of the alrplane. For” any repairs in this *'

_ area consult paragraph 2-75 to 2-82 inclusive and

ﬁgurel 2.29, 2-30 and 2-31. Repairs to the fabric cover-_

'+ ing of the aileron should be made in accordance with’ ; )
~ Section VIII of the General Manual for Structural ~
.+ Repair (AN o1. lA-l) o
" 2.85. When any repalu are made on the aﬂeron :.n--: N
. cludmg extensive fabric repairs, “paragraph 1.58 of thia . |-

manual should b_c conmlted. Rebﬂancmg of the - aileron

dmon or redntn’buuol; of we:ght. w;.,

A A.

_.in any of the aileron spar members may be classed as’

_ be classed as ncgllgible damage. Not more tha.n ‘two '

" insertion. Refer to the

Ch:cking the balance of the ailerons after re- . * ..
pair is vital. An unbalanced aileron may set .
up “aileron flutter™. which ‘can “result in lou
of the ailerons and thc ntrplane. - ;j-.

2-86. “The internal structurc of the aileron partlcul.‘lrly
in the nose area, is not very accessible for’ repair. It is]
therefore permissible to use “cherry™ blind rivew for
répairing any of the structure except the spar. When . -
blind rivets are used !hey must be one size larger tlun

the rivet previously used in that area. : .

'2.87. NEGLIGIBLE DAMAGE. See paragraph 2. 17 -
for definition of negligible damage to the tra.ilmg edge ~.:
of the aileron. Nicks up to 14" deep and 3”7 inlength ™~

negligible damage provided the nicks are filed our . ©
smooth. Damage to the aileron leading edge which may
" be classed as negligible is: “stop_drilled cracks not ex-
ceed.mg 1” in length and ‘holes not exceeding 114" in
_diameter and’ not closer than 3" between the edges of
thc ‘holes. In the aru within 17 of the extreme forward
point of the nose,’ and “thrii the. reinforcing plates
"around the hmge cutouts and horn, neither cracks long.
" er than 3" nor holu more than 3" in dmmcter can ..

A

et

ety ks

2t
T
2

holes may occur in the same bay. All holel must be ™
covered with a fabric patch. ~

2.88. DAMAGE REPAIRABLE BY PATCHING. A

typlcal paich repair to the alleron 1ead|.ng edge is sHown B :
in figure 2:32. vy ,_‘.» o

2.89. DAMAGE REPAIRABLE BY INSERTION.
Da.mage to the aileron spar flanges rnay be r:pau'a by. .. =
plcal r:pur of extruded sec. ke
tlon K-?B-F in Append.:x II :

m! TO MATCH - -~
EXETI'& STRIM.'-ER m‘

CHAMFER THIS FACE
oMLY D7 DEEF. S/p Dia,
FT FITTINGS AT BLKDS.
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] ' MEI\T OF PARTS. The diagon,a,ngd;grpcal mleron

ceeds that which is classified as ncghg:blc. See the
" table of éxtrusion cqu.walcnu given in Section VIIL

r as were prewously mstnlled R
' 291 PANEL sruc: L

- i-ﬁZ. GENéfiAL The outcr mng panels are ;omcd
I' to thc center panel by means of a bolted joint called thc

pancl sphcc. Loads lmposed by the outer panel are -

¥ trans:mtted to t.hc center section thru 2 series of bolted °
ﬁtl:mgs and splice angles. Standard AN bolts and nuts

' are used throughout the splice. Paragraph 1 of Section |

.._IV of the Erection and Maintenance Manual (AN 0I-
3 SMC-2)- should be consulted for a dtagram of ‘the -
I;"panel lphcc bolt pln.n. L _ .

r extrusions should be replaced when-the damage

j.-_.ACare should be cxcrcm:d that when mcmberl are re- '
’ plnced that thcy be nvetcd thh thc same slzc rivets .

"3.93. NEGLIGIBLE DAMAGE. The only negligible

n  damage permitted at the_panel uphcc consists of nicks
1% deep and norlonger than4" in- thc e:m-udcd sphce

angles.

2.94. DAMAGE REPAIRABLE BY PATCHING
Because of space [imitations the only pam of the panel .

T splice which can be repaired by patching are the ex-
“ternal ‘extruded contour angles. A typical repair for
. thcsc mcmb-c_rs u shown in ﬂgurc 2.33. .

. 2.95. DAMAGE NECESSITATING REPLACE- -

MENT OF PARTS. Damage to any panel splice

members with the exception of the external chord an-

' gles will necessitate replacing the part. There is no ac-

ceptable substitute for the cxtruded angle sections at the -
panel splice. Unless’ new part.l can be machined from
bar stock, the necessary paru must be nlvaged from
other aircraft. Damaged stringer fittings may be re. -

placed with a substitute steel fitting manufactured m _
accordance w:th figure 2-34. . . e S

~ . s =
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} Section 1l _
~ Paragraphs 3-1 to 3-20

. 3-2.»'.'I'he tail " group consxsts of a hortzontal stabthzer
“which provides a hmge support for the elevator and a

3.3, ‘When malung repa:rs to any damaged poruon of

'vertxcal stabilizer wlnch provndes a h.mge support for )

S sECTION N
ESRC ""_'—TAﬂ. GROUP | - o

the tail group, especlally the leadmg edges, the repair

should be made as neat a_nd trim as possible in order to
prevent any changes in_air ﬂow that rmght affect the
i tail or cause ﬂutter to

3-4. Alt.hough a number of acces doors are located m
the tail surfaces, many damagel will be d.tﬂ'acult to re.

o in repamng stal:uhzer smngere

patr due 1o ] lack of accesslbll:ty for rwenng, etc, In such. *
“cases it will be necessary to.remove a portxon ‘of the -~

shn (alummum alloy or. fabnc) adJacent to the repa:r.' 7
complete the repair, and then patch the access “hole, - °
“ising Cherry blind rivets in the case of alunnnum alloy . “=-.

shn and " stitched doped fabric in the case of fabru:'

. " skin. See Genera] Manual for Struct'ura.l Repau-, AN""r

- 01 IA-l for deta.lls-

HORIZONTAL AND VERTICAL
STABILIZERS. 7 <7

: " each bemg of alu.nunu.m alloy frame construction w:th .
. fabric’ covering. The pnnc:pa.l structural member in X

truded suﬂ'emng members refer to Appendix II. ~

" containing lightening holes and beads. Repairs for these;:

! 3.6, GENERAL. (See ﬁg‘ure 31)  The vertical and&: .

hortzontnl stabtllzers are botb of similar’ construcnon,

each bemg & senu-monocogue fu].l canttlever structure. -

_ The principal structural memberl of the vertical and

L beaded hghtenmg boles. SR T N

hurtzonta.l stablhure are a front and rear spar. Rlbs_‘ .

(constructed of standard extruded secuons in the ca.se." -
" of the horizontal ‘stabilizer and of hydropre.a.s construc P
uon in the case of the vertical stabthzer) are attached -

to t-':le spars and run chordwtse, serving to hold the skin
“"to contour. On tl:e horizontal stab:hzer t.he ribs ure
located at each stauon. (See ﬁgure 3.2

3-7. Both st.ablhzera are covercd “with 24S-T a.lummum S

(3

. alloy skin stiffened by the ribs and in"the case of the

- Yorizontal stabilizer also by stringers. ' Tbe leadang edges

"of both the vertical’ and horizontal stabilizers are cov- "~
ered with an outer skin in addition to the inner leading -
edge skin. The outer and inner skins provtde a passage- .

way for the ctrc-ulauon of heatcd an' for anti-icing."

3.8. NEGLIGIBLE DAMAGE All perrntsslble neg- ‘
llgible damage to the honmntﬂ and vertical stabilizers
is shown in figures 3.3 and 34, respecuve[y. In air- .- houl red 1 ,
plasics that are not equ:pped with heat anti-icing, com. T tings should be repaired by replacing ‘the member. How

plete destruction of the outer_ leadmg edge slun is con.:

ed as negll'gibie,‘”i'_equirinf Bo. repau-.:l_' =
DAMAGE REPAIRABLE BY PATCH

. is oo extensive to be constdered as neghgl'b!e should

_patch should be made flush. Figure 2.28 illustrates a'-
_skin damage repair on the leading edge of the wing " ..
““which should also be used for skin repau-s to t.he hon- Fl
o zontal or ‘vertical stablhzers. R S

_ are similar to those used in the huoll; the repair pro-. o

* are best repaxred by replacmg the member rather than

:" elevator and rudder that is classed . ‘as negligible damage'
s shown in ﬁgurel 3-9 and 3-10 respect:wely. L

JB 17. DAMAGE REPAIRABLE BY PATCHING ‘IN

3 the elevator or rudder should be repau'ed by patch.mg.

: "3 18, The fnétal leadmg edge slun of bot.h the elevator
‘and rudder should be patched in the same manner as’

" age exceed_l one-half the” crou,uguonal are_a “of ;’-hc i

RESTRICTED
AN 0!_-5M -3

-ﬂu' '-i-.--"-'
A -_, .

be repalred by patclung. -
'3.10. In the case of holes i in the stablluer skin,’ the L

3 ]1 ‘Since stnngers used in the honzontal stabxhzer _’.i

" cedure outhned in ﬁ.g'ure 4.9 should also be followed - L

T332 Spar repau-s are shown in ﬁg'ures 3-5 and 3-6. All
“short length spar siifféning angles, braces, gussets, etc., -

by patching it. For repairs to any of the standard ex-"

‘3. 13. Most ‘of the ribs are of hydropress constructlon,':

hydropress members are shown in figures 3-7 and 3-8.

3. 14 ELEVATOR AND RUDDER
"_(SeeﬁgureBI) ,
3.15. The elevator’ a.nd rudder are su:mlar structures,

each is a spar to which is attached a serles of ribs whlch_}:.f
" provide rlg:dlty and maintain_the contour of the sur-
face. The ribs in the elevator are of truss construction’
~ (composed of angles and chan.neh), those in the rud- "
der are of hydropress construction, contatrun.g many__ -

‘SLWF.&-{.

ll‘_v‘t

bl

| 3.16. NEGLIGIBLE DAMAGE All damage to t.he

SERTION OR REPLACEMENT, , Most_damage to

the leading edge of the wxng. Thu repa.lr u sbo
ﬁgure 2.28.° - "
3-19. Typlca.l repa.:r: to rudder hydropress spar e.nd
" rib members are shown in figures 3.7 and 3-8. Typtcal
repairs to the elevator spar and channel or box section
ribs are, shown in figures 3-11 a.nd 313 respecnvely.

3. 20. Damage to short length members or to l:unge ﬁl:-

ever, damage to the elevator torque tube if not over
_“half the cross sectional area_ oLthe tube should be re:
pmred by patclung as shown in ﬁgure 3.12. If the dam.

e e

tl.lbe, the torque‘ rube sh' uld,{)ejcompletel repla
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. THIS DAMAGE MAY NOT BE CLOSERA-'
_THAN 1 INCH TO LIGHTING HOLES.,

NEGLIGIBLE DAMAGE TO SPARS
& RIBS IS SHOWN BY SHADED AREAS. s
VTHIS AREA MAY BE CO_MPLETELY“’DAMAGED

i T
IF THE SUM OF DIAMETERS OF ALL:
HOLES IN ANY PANEL DOES NOT.
EXCEED Y2 WIDTH OR HEIGHT OF ..
THE PANEL WHICHEVER 1S SMALLER
THE DAMAGE TO THE PANEL PLATm&
IS CONSIDERED NEGLIGIBLE. OUTSIDE -
LEADING EDGE SKIN MAY BE COMPLETLY |

DAMAGED IF HEAT ANTI-ICING SYSTEM
1S NOT USED.. L

..._.A '_. ..

PBY-5A VE RTICAL, FIN SHOWN/
" PBY-6A VERTICAL FIN IS THE
SAME EXCEPT THERE ARE No .l
MEMBERS ABOVE U-Ils .
, Pom'r ' s

-8

. -5—71'1115 FAIRING SPAR.
" MAY BE COMPLETELY

. NOTE: ' S
.. A PANEL IS A PLATING AREA:,
) BOUIID BY ADJACEIIT RIBS OR SPARS

F:yure 3-4——Verlkal Sfab:hzar-Neghg':bfe Damuge‘?s
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080 245!' AL ALLOY
SHEET

_ NEOFRENE.
ASBESTOS*SHEET
SEALING STRIP -

B - L : ’

L SHEAT ANTI~ICING RETAINER
SKIN PATCH PLATE IF HEAT -
ANTIHICING 1S NOT USED T~
WILL NOT BE NECESSARY TO .
PATCH RETAINER SKIN.

"0 INDICATES ANASGADS RIVE TS’

O INDICATES ANAZ28D6 RIVETS —
® INDICATES AN4424D4 RIVETS ~

PICK UP NINE RIVETS ON EACH
SIDE OF DAMAGE THRU SPLICE
PLATES




RESTRICTED - “ Section i
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24ST AL ALLOY. SHEET-
T INSERT ANGLES™

INSERT -

REPLACE THESE. -
MEMBERS

. FIGURE 4 -6 FOR DETAILS-
' 'OF RIVET PA"I'I'ERN, _ETC_,':'..

025 245T AL ALLOY SHEET
WEB SPRICE PLATE. SEE -

USE FILLERS - —
U HERE, e

NOTES

OJNDICATES AN442AD4 RIVETS'

O INDICATES AN44ZADS RIVETS:
PICK UP EXISTING RIVETSHOLES WHERE
POSSIBLE
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.~ | 4 DENOTES AN442 AD6

- RIVETS. - : K

ALL REPAIR MATERIALS

1) R

040 24ST AL.ALLOY. -7

E

o L F fgure3-6——VemcaI$rabmze

D ower :

P

" RESTRICTED

G
-.")t iy
A
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_RIVET
SIZE .

AN442ADA
|AN442AD4
AN442AD4
,AN442ADS
‘[AN442AD5
AN442AD6
AN442ADS

_SEE TABLE FOR RIVETS

%" SPACING (TYPICAL):

. SEE TABLE FOR-RIVET .
_SPACE. OUTER RIVETS

: '4 APART - INNER RIVETS :

AHRRT EDGE IS~
AP\CE

= TYPIEAL RIVET |-
. EDGE DISTANCE . .-

FORMED DOUBLER- ‘
SAME TYPE AND -- -
THICKNESS 'AS. DAM-
AGED PART. -

PATCH . PLATE‘ SAME‘
TYPE AND THICKNESS -
AS DAMAGED, PART- 3;:

SR S
RESTRIC'!‘ED

e
£r

1;.'.'25.,*
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“TDRILL #40 .STOP HOLE
_BOTH ENDS :

REPAIR ~ ANGLE
SAME GAGE AS = -~
DAMAGE MEMBER" .. -~ ° S
oot s [PSHEET [ RIVET L
- co e o [ GAUGE SIZE
o : 020 AN442AD4

) e 025 ANA42AD4" : 2
Ce ‘o ' - .03z AN442AD4 e
T - .040 AN&42ADS5 | - -

e ST T 08 | ANaszaDS | e
N S - 064 -| AN442ADE | ~.' SRR
I .07 2 AN4 4 ZA D6 A
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S S - —
e — o e - — - ——— -

Pt A

A BAYS WITHOUT LIGHTENING HOLES ARE ALLOW--|. A X, 47 A. AN ) s : 4 L

{7 7. EDA 3" DIA. HOLE IN BAYS wm%s LIGHTENING LONG CRACKS OR 1V2 DIA. HOLES NOT CLOSER - {..:

27" HOLES ONLY NICKS AND DENTS 1/4° LONG - .| ‘THAN 10" FROM EACH OTHERS,1S CLASSED .. .

- ARE ALLOWED.. THE SPAR ANGLE FLANGES = AS NEGLIGIBLE DAMAGE.N-C,;‘,E e

-] 5. MUST NOT CONTAIN NICKS & CUTS EXCEEDING. Y N ', .7 i 0 s - TE - * - el

S r{a" IN.DEPTH. ...~ 270 oo T IN L T * A I"DIA OR LARGER HOLE

e PLT ' : "IN NOSE SKIN 1S NOT NEG-
. SR LIGIBLE IF IT OCCURS IN

SAME BAY WITH A DAMAGE _

HOLE OR LIGHTENING

» HOLE iN FRONT SPAR. . . -

 ALLOWABLE SPAR DAMAGE — 95131" FROM ¢

{ DENTS NOT OVER Ya"DEEP & 2" LONG,

. CRACKS AND NICKS NOT OVER &' LONG
IS NEGLIGIBLE DAMAGE ANY PLACE ON

. TRAIUNG EDGE RIBS. CRACKS UP TO.

" LONG IF STOP DRILLED ALLOWED -
IN ANY TWO MEMBERS OF A o
5. . { TRUSS. BENT, FRAMEWORK.® Q
7 1| ALLOWED IF IT CAN BE . o i
- .1 STRAIGHTENED WITHOUT. :

AS, ONE ol

CRacriNG, - IOMABIE S IN EACH OF TWO ARE

| CRACKING. - /. _ 29-71 AND THE OTHER 95-3]"
ST /< FROM §.2 NOSE RiBS,IF NOT | ]
: " . ADJACENT, MAY BE COMPLETELY | { -
T o~ DAMAGED. CUTS, NICKS & HOLES{ | < -
.7 NOT OVER V&* LENGTH IS PER~- g
o SEE . MITTED IN ALL NOSE RIBS IN -
oo DETAILA THESE AREAS.. i~ ! <i»
IR "\ NO DAMAGE PERMITTED -TO NOSE SKIN. |
. - - NOSE RIBS, OR SPARS IN SHADED AREAS -
; N ’ \ o . . L ) 1 . '-. 4 S RS
[ T ALLOWABLE FRONT SPAR DAMAGE 297IFROM G :
DENTS NOT OVER Vi6"DEEPY : ' ; G e

OR I'IN DIAMETER AND NOT Y
SPACED CIOSER THAN 3"

. FRONT SPAR WEB MAY HAVE HOLES

EQUALE-"

IN SIZE TO LIGHTENING
AT SAME BAY. THREE S

MOLE IN REAR SPAR - |
UCH HOLES ALLOWED -

| ARE ALLOWED IN TORQUE
TUBE. - . M L S

v . .- PROVIDING THEY ARE NOT IN ADJAGENT -~ 1. |~
S - . ;-7 27 BAYS. IN ADDITION TO ABOVE. SMALL HOLES -
W SN s DL THE SUM_OF WHOSE DIAMETERS. DOES NOT o -
S Lo e T, EXCEED I® ARE ALSO PERMITTED AS NEGLI-
‘ ’ .. GIBLE DAMAGE_IN FRONT SPAR..=~-: - 1

' ¢"DIAMAX DAMAGE -.. - . '--,
7o [ 87 DIA MAX. DAMAGE -

IF PRESENT BUSHING /
IS ELONGATED, 16" - _
LARGER DIA. HOLE (=& - .. ..
| MAY BE DRILLED  TO-
ACCOMMODATE LARGER - :
{ BUSHING. — e

-
T

ALLOWABLE REAR SPAR DAMAGE 26-7".
s TN FROM @t e
Va" DEEP NICKS & CUTS ALLOWED .-
7w AN UPPER AND LOWER SPAR .-, .~.
L+t~ , ANGLES AND IN STIFFENER ™ :
ToT 7 ANGLES ONLY. v - T

_‘_.,."-__;j;. e '_"-.,‘_' R LEo s i
L V8" Max. Damage | - o - -

DETAIL A’ ™ . Ll
SPAR STIFFENER ANGLE ~ ~ = "o *°.

S e

iy

3> .

- / NO DAMAGE |,
[ ALLOWED IN
[ THIS AREA.

. ¢ SEE DETAIL A"
OUTBOARD END OF ELEVATOR -
N . FQR PBY*GA’ S L

. - TR .- r Y - T, Lo

- _F:gure 3-9—Eleval'or-NeghaIbh chag
Ve T AT T i R S s e R Ty

- ResTRICTED,
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SPAR-DENTS ¥8° IN
DEPTH IN WEB AND
NICKS OR CUTS Y4° -
IN LENGTH ON ' THE -
FLANGES . NICKS, AND
CUTS 3/16" IN LENGTH
ON LIGHTENING HOLE
FLANGES. -

CEoToE T e
LEADING. EDGE .Y/
" SKIN —HOLES UP
.TO Y2 IN DIA.
-WITH A TOTAL
HOLE DIA. SUM-
. MATION OF |1/2°
PER SKIN ' PANEL;
. HOLES NOT _TO
BE CLOSER THAN

‘Jjo RIBS.. .7

e ———
n LgDEEP DENT

— ' "TIP SKIN ~— HOLE OR SUMMATION" OF. HOLE' DIA-
. METERS NOT TO _EXCEED . I/3 OF THE SMALLEST

PBY—GA NEGLIGIBLE DAMAGE
" NEGLIGLBLE DAMAGE EXCEPT AS SHOWN AT LEFT
_ DENTS, ARE [NOT 'TO EXCEED "4 . saQ.’ INCHES.'
. A SKIN F'ANEL IS 'AN AREA OF SKIN BOUNDED
BY ADJACENT RIBS OR SPARS. " 7 .- '=’ A T
NEGLIGIBLE DAMAGE FOR ALL PLATING NOT MEN - -
TIONED ABOVE IS AS FOLLOWS;

V4" IN LENGTH, DENTS '4"
CUTS 14" IN LENGTH ON LIGHTENING HOLE FLANGES.:

STOP DRILL ENDS OF ALL CRACKS AND FILE SMOOTH

- ALL ROUGH EDGES

- TRAILING EDGE" AND-_..

"SECTION NAA -

N -

LEADING EDGE RIBS —
DENTS V4" IN _DEPTH;
4 DIA. HOLES AT |"

SPACING . HOLES AND;

DENTS TO BE I FROM '
LIGHTENING HOLES,~ . - -

BEADS, AND FLANGES...
¥4" NICKS AND CUTS

ON FLANGES. ™ ia- 7 . %07 i3

3/i6" NICKS AND cUTs.':
ON LIGHTENING HOLE *

sscnon B B

-'.',/T?wunc. EDGE‘— .
_DENTS, V4" IN DEPTH,
"NICKS OR CUTS V4"

[ CLOSER THAN.Y2" TO
LIGHTENING HOLE.” "~
NICKS. AND CUTS 3/|s

LIGHTENING HOLE
FLANGES. , . .0 - .7

1S IDENTICAL TO PBY—5A

NICKS AND CUTS ™

IN DEPTH, NICKS AND -

"IN LENGTH. DENTS,
.CUTS AND NICKS NOT

IN-LENGTH ~ON.1 . -
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040 x:xi (2)
(STA 28 TO I101) -
040 X3 X ¥ (é)
ETA. 100 OUTBD)

040 REPAIR PLATE »
* [sTA 28 TOI0) .

025 REPAIR PLATE

(s-rA 1ol OUTB‘D)

040 X 3% X 3
. BEAD. REPAIR"

" DENOTES AN#42 ADS, RIVETS
DENOTES AN442ADS f!l\(ETS‘
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TYPICAL EDGE |
DISTANCE . [

.- N

AN4 STEEL BOLTS -
1. ANBIO-4 STEEL NUTS
1 AN380 COTTER PINS: .?

| INSULATING WASHERS.
o : THE ABOVE REPAIR 1S SATISFACTORY -1 -7
N S j . PROVIDED LESS THAN HALF OF THE . = -
e T o " CROSS SECTION AREA OF THE. TORQUE |
o ) .. TUBE. 1S DAMAGED. JF OVER HALF OF-
R - .~ THE. CROSS SECTION AREA OF THE T
S e i .. TORQUE TUBE IS DAMAGED AFTER .
L ' S . - 'CLEANING UP rr MUST BE REPLACED

thure 3 IZ—Elevcior Torgue"l'dbé Repa
e ant ,,.,,." 1&..*#3 5_;,_9%
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NOTES‘
THIS REPAIR APF’L.IES TO

BOX RIB MEMBER

.o INDICATES AN442AD4
RIVETS B

BOTH OPEN AND CLOSED‘

CUT OPEN BOTTOM TO
PERMIT RIVET BUCKING

24ST AL. AL.-

CHANNEL INSERT *

GAGE TO BE SAME.
AS THAT OF DAM-
AGED RB 7"

_ 051 245T AL

_AL. PLATE |

Frgure 3.1 3--El’evutor Rlb Repai

.'v = 'I

P
A-:‘&- -—L.--&' g
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RESTRICTED . Section IV -
- ) AN 01-5M-3 Paragraphs 4-1 to 415 N

—

I w1 GENERAL SR
42, The hull is an all metal skin stressed structure built .
“around a kee! and reinforced longitudinally by string-<>.’
.. ers and two chines and laterally by beltframes ‘and bulk."".
heads, (See figure 4-1.) ;7o il )

T
o S

i _-wit.h a fabric p;tcb or a Tmf;crt;li-n_'sténda;d h;ql_e -PR'I.C‘I'I.._'
" (See Appendix IL). . B

“4-10. DAMAGE REPAIRABLE BY PATCHING, IN- p
_SERTION OR REPLACEMENT. If the skin is dar.
cacs, Loee hgure 4 PR ST Sged in excess of that defined as negligible damage, it-
43, It_consists of a superstructure and a”main struc- 37 should be repaired by patching. The repair (See figure
" ture which is divided into the following five watertight 7 -~ 4.6.) ‘consists of a patch plate (of at least the’ same .
© “compartments: The bombardier’s and pilot’s’ compaft- ¥ ‘gauge’ as the damaged skin) which is placed over the “;
“ 2" ment forward of bulkhead 2; the navigator’s and radic - cleaned up hole or stop drilled ¢rack and then riveted o

"~ operator’s compartment between bulkheads 2 and 4; " in place, I patching damaged hull skin below the flood ..

. the crew compartment between bulkheads 4 and 6; the - " water line it’is hecessary 10 use a water seal ‘material <
" waist gumu’s:fdmpgnment-_b'etwecp bulkheads 6 and ~ - such as marine glue and “fabric, zinc chromate ‘tape, or "
- 73 and the ?;ﬂ"‘édmﬁhtimeﬁt'.aft of bulkhead 7. Any-"- - 1/64th “inch_thick" synthetic rubber sheet to make the -
" one of these watertight compartments may Be sealed off " “repair water tight, Jal e s ik
. - _from the'rest of the hull by closing watertight doors . 4;11‘_, In cases where the damage d p!a'tlng_occnrl ver
/ mtallet:l__as"‘_bulkhe:nds%,_% 6 and 7'(_s°° figure 4.2 f‘.’r_ . " stringers, bulkhead members, ar keelson, it is necessary : — -
q",lxam’_‘;‘_ of all stations.) =IP_°§4'U°E the Tower por.’.  to insert a filler of same gauge as the damaged skin be- . - 7
:‘“‘e‘::l ?‘,t:"_s:u‘?.f ti;:a}:‘:gla_ne :;:EW 1'9—;;“"’.""“ .. fore patching. Insertion of a filler plate when the dam.
'cover o doors for housin e nose lan ear. - ° - S . - . . : - T
- w.‘:e'm'glﬂ recesses in ‘both sidges‘"gf the ‘hull bgti'een_;'-? e ours over 4 wide area is also desicable Before.r-

| stations 4 and 5 provide space for housing the main .’ —pa g

. landing gear. -, - 0. A . 4—12-.__ In rare 'céi;ei_..whcre:“a large portion of a hullplat.
57 44 The full s S i the. ving by s of svn 1 198 Ferel i domoged i wll be advisble 15 sepht the

) “fitfings 1oc'a-ted“i|.: the subg;stfudarc, one at station 4 .,-c?mglﬂe P .lalt:mg Eg"d with a ne_fvt;:ng ?;“En: E“t:lr:l"
* and the other at station 5. Lateral bracing of the hull o, a6d gauge. In such cases remove € 0id skin patiel by

A . Sl o 7 carefully drilling _’ut all jl'ive_ts'ho.ldin‘g'thebi_n_ql_; clamp
e wmg :s p‘ro?{ﬁe.d bysfourmng-to-hull struts. - s the new panel in place; drill rivet holes in panel to”
W 4‘5_ PL‘ATIEQG. S e < 2tv - v match existing rivet holes in surrounding skin; and then '

L LS R 2~ 7~ attach new panel in place by means of rivets of same
D o " AT d'u.d‘.l 245T .“l“m“m.,,‘l.loyf-“' ‘size and type as those that were removed. ‘. it
;- plating is used to cover the ‘entire hull and the super-7 . . - e TR T TR ey

. structure. (See figure 4-4.) All hull plating sheets over- - 4-13. STRINGERS.: . 7 « .17
l::: -7."""lap at their joints which are made watertight by means .. ‘

.. 4-6. GENERAL. Ano

.. 1ap atth A HEN are made watertight | ;.1 414. GENERAL. "(See figure 47.) The sucingers,
R of zinc éhromate t_ape._?Thf_ g}_a‘ung_ 15 h;gh!’: stressed " which provide longi(tudinalgsti&'eni:;g)'(or .the"skin;g are;:
mir procedure, for it is nec.- ~"extruded "'zee” sections made of 24ST aluminum alloy,
Lt e e T el oL 0 Cutouts are provided in beltframes to pass the stringers’
;- . ..47. NEGLIGIBLE DAMAGE. - Smooth’ dents in the" _ through. However; at bulkheads the 'stﬁ'ngzr-s" aré cut

" and attached to the hulkhead by means of extruded

L and_"thégel_'o're proper rep
T essary, i i G

7 Ty L e

Plating if free from cracks or abrasions’ and having an’
- " area not exceeding six square inches and a depth not’ ..aluminum’ alloy stringér clips. " - A
greater than one-sixteenth of an inch may be neglected *.v. "5 s Ee o T T ST e = i
st sy Tocaion on the hall- £ 0 e L 415, NEGLIGIBLE. DAMAGE. (See o 43

R Ry L A e A R - Small, "smooih__-'ilola'ted dents free’ frqﬁi_i:rai:l:_s,"s arp
oL T e _NOfﬂ-fi: LTSI T T corners or abrasidns and less than 1/16 inch iné{iptl:; .
e © All striictuct in the vicinity of dents should be' . may be considered as negligible damage if they can’

A carefully inspected for cracks and warping, .« - _ ~ be removed without excessive hammering. The presence

e T e ST e of small isolated nicks in the edges of the free flange
L . 4.8, Holes and cracks existing in the skin above the

£ - flood water line of the airplane (See figure 4.3.) will be
,5 I considered as negligible ' )

ide le damage provided the number
-, of 'holes"and "cracks and their size' and location does .-
- | /mot exceed the conditions shown in figure 4.5, © -

s R4, Al 'ho-l-;i.;sl;u;uld_’bg c_leincd.upt? give radii of at

\.

% least V4 inch in the.comess. The ends of cracks should..
=, be stop drilled with & %" drilL. Afice theyare 2lean:
.., up, all holes and ‘cracks
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Section IV

01-5M-3 Peragraphs 4-16 1o 4-29

- SERTION-OR—] REPHGEMENT— —Strin

4.16. DAMAGE REPAIRABLE BY PATCHING IN-'

1/64 inch thick synthenc rubber sheet must be used to

Ty nsure—watermgh{nm e — . :_i

have been damaged in excess of that permitted for neg-
_ l.lg:ble damage may be repa.lred by patchmg. (See figure

_, tion cut from an ldent:u:al extruded sectlon or bent up
‘_ “from sheet ‘of same gauge. Since in’ many cases the hull

tain the fivet patterns through both membeu as de-

_ not feasxble This type of damage may be repalred by'

lent to those removed) placed in the ensung rivet ~
ha'ler in the sku:. :

4 17 CHINE AND STEPS

~ tudinal stiffener assembly located at the i intersection of
the hull bottom and each side of the hull. It consists of
2n inner 'and outer angle with the skin intersection be-

_station 7.0) i is' a 'heavy plaung which covers the hull

419, NEGLIGIBLE "DAMAGE." Simooth_ denu f
‘ '-" _exceeding *six ‘square inches and a ‘depth not’ greater .

s ;, and therefore requ:rmg no repur. ;
e ’ Nete_'

All structure in the wcmxty “of the dents should
be earefully tnspected for cracks and warpmg.

_SERTION OR REPLACEMENT. A typical patching
" repdir for the chine and step is shown i in ﬁgures 4-9 and

410, respectwely. In the chine tepair it is necessary to .

_ provide an insert section equivalent to the outer chine -
" nngle. It should be noted that no insert is needed for-

. variably ‘involves damage_to the hull skin, the repair -

" as detailed in both figures 4-6 and 4-9. Since’ the chine-
e 7' n'located below the flood water hne, water leal materte_

4-8.) In this repair it is .necessary to insert a filler sec.

. platmg is also damaged along with the _stringer, the =
- strmger and plating repair should be pl:nned 1o’ main- -

_ tailed i in figures 4:6 and 4.8, In cases uhere the dam- .
‘ aged area occurs over a great length, the i msert stn.nger?
s sphced to the’ undamaged stringer ends with_ two )
) angles at each buet joint rather than by two angles cov- ..
- _ering the’ ennre length of ‘the damaged area. This type - -
- of repair will save wetght. Ordmanly most stringer re-
" pair is done by patchmg and insertion. However, oce
g cas:onal.l_y a section of a stringer is damaged over such' - -
*a great length that repa.tr by splicing and insertion is .

) replacement wl-uch consists of drilling out the rivets se. .
. curing the entire stringer to the skin and the bulkhead ; '~
stringer ﬁtungs, and theu replacmg it with an undam- R
aged strtnger of same cross’ section and material. The : .
new strmger should be riveted in place by. rivets (eqmva- )

_4-18. GENERAL (See ﬁgure 4-1 ) The chme is a longl-

.tween. The step (one at station 5.0 and the other at . -

o a]ong the area where tt is stepped up toa htgher level. -

. free from' craclr.s ‘or abrasnons ‘and havmg an ‘area not -

" than 1/16 inch’ may be comldered as neghglble damage' g

4-20 DAMAGE REPAIRABLE BY PATCHING IN.

the inner chine angle. Since damage to the chine in- - -

_ shonld be pla.nned to_provide the proper_rivet paitern - _

4-21. In cases where the d:mage occurs over @ consid-
erable area, splicing should be done at each of the two
_butt joints rather than’ over the enure length of the A
" damage in order to save wetght. T
4-22, In certain cases where the damage to the ch.me ';j:
area occurs over a great]ength, an entire length of outer ';
and inner chine angles may be removed amd replaced "
w:th new chme anglel of sarne size and rnatenal Lt

Note o o

When u.smg this type of repair it may also be
. advisable to replace the hull side and “bottom
slun panels in the damaged area. '_ o .

4 23. BULKHEADS AND BELTFRAMES r-.»
4-24. GENERAL. The beltframes ‘and bu!kheads serve.

16 maintain the rigidity of the hull. They are located at - -

all stations in the hull, the bulkheads being located at
_' ‘most of the main stations while the beltframes are lo-" -;,-
cated at the intermediate stations. (See figure 4-1.) Four -
of the bulkheads (those at stations 2.0, 4.0, 6.0 and. 7.0)
are waterught, consisting of a partition of sheet web-
bing" reinforced by angle framework. In the center of -
these bulkheads is & reinforced opening closed by a.
" watertight _ door. The remaining bulkheads contain
= larger open areas wlth heavy angle framework for -

mﬂ'emng T e : o .

SN

fé
5
»
b

4.25. Beltframee consist of formed bulb ang]es sup-
" porting the upper hull skin and either’a beaded hydro- .
pressed floor frame or a built up web frame (remforced o
" by stiffener angles) which serves as a former and rein. .-
, forcement for the hull bottom. Beltframes distribute
shear loads to the hull plating and also _maintain’ the’
_ contour of the hull platmg berween bulltheads. :

4. -26. NEGLIGIBLE DAMAGE Crach efter ‘stop
dnllmg and nicks after filing out and alro dents not
. exceeding a certain area and depth ‘are considered as
__negligible. damage in heltframes and bulkheads (See
figures 411 through 4-23)

-4-27. Also comudered as’ neghgtble darnage m:'bulk-
_ heads and beltframes are holes of’ certain size and To..
- _'cauon. (See ﬁgurel 4~11 through 4-23. '

A ‘.“t“.—h‘

. _ A hole in no case may extend more than ha.lf- -
' _way through the bead.’ o B i

4.28. Scratcher except as noted in ﬂg'urel 4-11 t]:rough&
4-23 may be classed as negligible damage prowded they
. _are less thau 1/32 mch deep and ’/. meh 'long. .
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Section 1V
Paragraphs 4-30 to 4-37

7 "areas (such as ‘those ‘on a floor frame section of a belt-

_ing or repalred by an _angle a.s :hown in Egure 4-26

i .ck,u’r'logi-

web repairs made on uatert:ght areas of
" bulkheads must be sealed with marine glue and &
fabric, zinc chromate tape, or 1_/64 mch d'uck
syntheuc rubbe.r sheet. ;,—,.._. )

4~30.. Al damaged webbmg should be cut out'well Be- -
" yond the ends of cracks ' with” the ‘corners of holes' ..

,rounded wnh a radlu.s of not less than ¥ inch. Beaded

frame) that are damaged should be” repau-ed by patch

4-31. Figures 4-24 :hrough 430 gwe cornplete detaxla _
of ty'pleal beltframe .and bulkhead 'repairs. These re-
pairs involve insertion as well a5 patching. The’ repalra _
~ for the large number of standard extruded sectionis used .

_' on bulkheads and beltframa are shown in Appendu: II.
4. 32. Most suﬂ'erung' angles on bulkheads and belt- 3

frames are of relatively short length and” con.sequenr.ly

‘uhen damaged they are most easnly and quickly re-

‘paired’ by being - replaced with & new member of simi."’

lar section. Extruded sections when damaged can be - ~
,replaced by "similar "~ rolled sections ’ of equivalent ~

 strength. (See Secnon VIIL) Speqal artachmg ﬁmngl

" ‘such’ as stringer fittings, hull ro wing fittings, and wmg

strut ﬁl:tmgs should l:ve replaced lf damaged.

. 10° and Z.0 the’ keel is cut out to allow room “for the:
nose wheel enclosure. However, conunulty Getween th

" forward and’ rear l:eel sections’is maintained by “the side
.secuons of the nose wheel enclosure hlch act ai"ail:ul

o vertlcal and djagonal angles “reinforced l:y's’heet

In all cases the’ ?umber and size of r:veu
_ spectﬁed in the repair nllustranons must be
. ﬂgldly adhered to'in malcmg repau-l. '

4 -34, KEEL.

4335, GENER.AL. The keel i s the pnncnpal
member ‘of the hull, bemg the ‘foundation' upon which”

" the hull is built. The kee.l extends along the botlom of

the l'null from the ‘nose of the a:rplane 101
atep “at’ nauon 7.0 (See ﬂgure 41) Between stauom

re wit
veb o H*
_ bing. Speciil extrusions are provided along the l:otto'm*
of the keel for attachment of the hull bottom plaung
“Additional auxlllary keels are prov:ded between stations,
4.0 and 5.0, one on each side of the ma.m lceel. Theeeg

T aunhary keels form the lower part of the sl:
Cand transmu the ‘main Iandlng gear Ioada to ul ]

4 and 5.

""4.. - -

‘dents' “hav-

neceasmy to mamtam ngld.ljr the nvdt pattem
outhned in_the vanous repau- illustrations,
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Section 1V

- e -

‘NO DAMAGE THROUGH THE HULL SKIN. BELOW THE -
© - FLOOD WATERLINE CAN BE CONSIDERED NEGLIGIBLE. .
NO DAMAGE TO THE HULL BOTTOM STRINGERS IS NEGLIGIBI_E
v EXCEPT 'ks" DEEP. AND %" LONG "'NICKS AND DENTS. - .=

"DAMAGE MAY" NOT BE CONSIDERED NEGLIGIBLE IF TWO ADJACENT

“{7 7 STRINGERS .ARE. COMPLETELY DAMAGED.. - e
1 DAMAGE.-TO THE SKIN MAY. NOT BE CONSIDERED NEGLIGIBLE
“.}5- .7 I T EXTENDS OVER - TWO ADJACENT - STRINGERS OR IN A~

_—'--' TRANSVERSE ° DIRECTION EXCEEDING THE STRINGER SPACING

: EXCEEDING * TWICE THE STRINGER SPACING v
L. IN THE DAMAGED AREA.- ;
ALL DAMAGE WITHIN A 48" LONG[TUDINAL DIMENSION MUST BE
a CONSIDERED AS EXISTING AT- ONE SECTION..
.~ s IN COMPUTING AREA REMOVED BY DAMAGE THE .
SO FOLLOWING RULES SHOQULD BE FOLLOWED.
ENTIRE AREA  OF STRINGER MUST BE CONSIDERED AS LOST {F -.

" NAL AREA  OF THE STRINGER-

- PORTING " THE SKIN HALF THE SKIN AREA BETWEEN AD
- JACENT (GOOD? STRINGERS MUST BE CONSIDERED LOST. NO

N OF CENTER LINE TO BE CONSIDERED ‘ NEGLIGIBLE

) USE OF FORMULA FOR DETERMINING DAMAGE
|7 TO SKIN AND STR]NGERS PERMISSIBLE AS
' NEGLIGIBLE DAMAGE CE A .

DAMAGE ONE SKIN DAMAGE 5" LONG X 3' WIDE RN
NS "ONE " SKIN STRINGER DAMAGE 3" LONG S

IN THE DAMAGED AREA OR IN A LONGITUD!NAL DIRECTION JUTRENEN

DA MAGE IS IN EXCESS OF 25% OF TOTAL CROSS SECTIO- B
IF STRINGER 1S SO DAMAGED THAT 1T IS INEFFECTIVE IN SUP-~ SECHON. A'A -

TWICE THE PARTIAL DAMAGE TO ‘A STRINGER CIE LESS THAN DISTANCE OF % FROM BELT -

: 5% OF THE CROSS SECTIONAL AREA) MAY BE USED N . FRAME OR BULKHEAD FOR .

- THE FORMULA AS SKIN DAMAGE. . - BOTTOM STRINGERS. SEE SEC AA

: DAMAGE BETWEEN STATIONS 366 & 40 MUST BE" LIMITED  FOR DAMAGE TO BOTTOM ...

1 HE TOP STRINGER ONLY AND TO SKIN WITHIN I0° STRINGERS IN OTHER AREA..
' ¥

A I_d+d .[ SR
BOTTOM STRINGER

DAMAGE ALLOWED FOR A f.

-

3 LXE WIDELt Teov L T
' STRINGER SPACING 5 2?; Sl

) LOCATION BETWEEN STA. 3.33 a. 366 N-I 's-3+5-/.=a'
ST USE; FORMULA FROM .TABLE. 3x|+55-u5’ 2

SINCE THE FORMULA SUM SHOULD EQUAL" OR BE  LESS 3
. ~. . THAN 30 THIS DAMAGE IS CONSIDERED NEGLIGIBLE.
- IF THE FORMULA SUM EXCEEDED a0 REPAIRS coeT
WOULD HAVE BEEN NECESSARY. - = e

'SINCE STRINGER IS COMPLETELY DAMAGED 'h THE SPACING
47 . . (5% BETWEEN ADJACENT (GOOD) STRINGERS MUST e
T - BE USED IN THE FORMULA INSTEAD OF THE :

"~ STA | FORMULAS .
FWD ° 30|3N+ss 60
3.0 TO 333 |aN+S 5 45
133370 366 |3N+ 55 30
366.TO" 40 [SEE NOTE. @
40 TOT 505N +5.5 10|
50.T0' 521 "> s's 3|
52" 70 55|3N+5 a3 20
55 TO 60 (3N+S 5 45
60 TO 70|3N+5 5 45)|
7.0 TO  80[3N+sS s 18’
80 AFT- |3IN+ S a3 15|

S e ACTUAL , SKIN DAMAGE @) ..» -3

~ N*NUMBER OF DAMAGED

STRINGERS. o

S TOTAL - TRANSVERSE .
LENGTH IN INCHES OF
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A

E-RIVET EDGE DISTANCE.- A

Ver smcing in Fow 17

ZINC CHROMATE -
—{TAPE OREQUIVALENT
|FORWATER SEAL

< T D=DISTANGE BET
T RIVET ROWS -

Y

7o s I e
24ST AL.ALLOY SHEE
SEE TABLE BELOW FOR

“BULKHEAD, BELTFRAME & MISCELLANEOUS BSOS A
-~ WEBBING REPAIRS RIVET TABLE:. . -.- "“HULLSKIN REPAIR RIVET 'TABLE *. 3,
DAMAGED] REFAIR| ivet 16 NG OF RIVET RO [DAMACED REPAIR | o =, o7 ~ T | NO.OF RIVET ROWS |
Nsuncacelsnreace] RIVET DLASIDEDAM vg +" {srnoacasutoace] RIVET |E |P [Diga sipe DAMAGE:I
' 020 |AN442A DR e - anas6AD4| L4324 - T e
025 |angazaDa _ S e ) “[anaseapalig| 24 v P
ana 42404 Tel - 2. . JanaseADe| 3|
- |ANa4ZADS - T 1. |anassape|3g
N caADE ==L =
ANAZ2ADG
[ANS42D
AN222ADE
ANG4ZDE
AN4 424 DE
ANGA2DB
AN 4Z2ADE
ANa 2208
ANA4A2ADS |
242DB
[A N4 42ADE
N&42D8

ry

Trooc el

" NOTES: Y , N
“"AS AN ALTERNATE WATERSEAL, MARINE GLUE &
OR & SYNTHETIC RUBBER SHEET MAY BE USED.=z’

"7 “FOR WATERTIGHT BULKHEAD REPAIRS, WATERSEAL MATERIAL 7,
7 WILL ONLY BE NECESSARY FOR THOSE REPAIRS WHICH OCCUR - -~

BELOW THEWATER LINE. . ©. . - @ 0 o 0 T

FOR REPAIRS TO WEBS OTHER THAN THE HULL SKIN USE -

AN442 RATHER THAN AN456 TYPE RIVETS. .ot v -

© N THE RIVET TABLES, ALTERNATE RIVET SIZES AND’

.- SPACING ARE SHOWN FOR THE LARGER SKIN SIZES.. .-

e s A




I | | RESTRICTED - - . _' Section IV 3
S AN 01-5M. 3 T i Purogropbs 4-38 te 4-59 -

o ' 4.38.. Holes, craclu and mclu are also permmed to 4-48. Typlcal repaxrs to t.l'le nose wheel well enclosure )
I ' exist in keel webbing -angle- membemncheelson4x-——— -(—ubose—sldes—comp "_:@:mn:kﬁt)_are_shown—m‘
4 _truded men?bers‘ﬂe size and location of holes, cracks - - ﬁg'ure 4-32. e b ; .
( : and nicks pernuss:ble as negllglble damage is shown ln $

I E ﬁg‘ure 4- 31.

'structure, see Appendlx 1L As a ‘rulé a damage to short ,f" ;
length sections may be more easlly and qu:ckly repau-ed SN
8 as ,/‘ by replacnng the damaged member wlth an eqm\alent

: ‘1" :;, rollecl section rather than by patchxng., :

" SERTION OR REPLACEMENT._-Da':haged areds of

the keel webbmg should be’ repmred by patchln
shown in ﬁgure 4-6'- b - :

G

4?-5“‘?“:‘;“ keelson_ m;";’ "d“';”" ’“‘;:'“’ 207y, 50. EAIN WHEEL WELL ENCLOSURE. " .
an 0 and between slanons and 7.0 are shown ir e S :
ﬁgure 4-33, sheets 1 and 2 respecnvely. Repau-s to tbe L 4 51 (iENE;hRA[; nTb“ ;: a uaxe;nght enclc:;ure on. _
lteelson forward of stanon 2.0 are s:::mlar to those on . - each side of the hull that ouses anc supports the main
- the keelson betueen statlons 5.0 and 7.0. e Iandmg gear. It ls 1mportant strucmrally because it

mAE Ay el transmits to bulkheads 4 a_nfl 5 the mam landmg gear’

4-41 Repaxrs to the twm l:eel secnobs berween stanons‘ 'loads by means of a sb 1, an aux'lnary l:eel and
the varlous landlng gear ﬁm £S

1.0 and 2.0 and between stauons 4.0 and 5.0 are sbown
- m ﬁgures 4 32 and 4-35 respecnve!y. - e

. 4—42 Snﬂ'emng angles on “the’ keel structure are. most
~ easnly and qu:cl:]y repaired by replacmg the damaged
' member wnth .an eqmva]eut member._. ,

4-43. The repmr “of standard ex:ruded sectlons of the
keel structure is shown in Append.xx IL

- Sl

o

R AT a'-' ™

nbt exceedmg '1/64 :ncbes in deptb and dents not ex- -
ceedmg ten square mches and 1/16 mche_s in depth are -

A,

pe.rmmed as neglxgtble damage' in

' 4-53. N:cl:s, cracl:s and holes in structural members .

whnch are_ classed as negligible damage are’ sbou

'n m )
ﬁgure 4-34 # T "

3 '.f »'c.i'UTION'

P e
ch

e the keetuom o5 he be ’ ¢ "4.54. DAMAGE. REPAIRABLE BY PATCHING IN.
S "P‘“‘" to,the keelson at the bottom o ‘1"5 /"% SERTION -OR REPLACEMENT. “A” ‘typical " fepair
: keel structure must be made’ uatemght by the ' -
7 use of marine glue and fabric zine chromate * ° for Koles in webbmg exceedmg negllgtble damage size.
“. , . use ma ? . . ; o~ T [
T i tape, or 1/64 lncb tl'uclt synthenc rubber shee T ss’showrr " ﬁgure * 6'

e - By

T oas a water seal.'

CAUTION E

3 ,4- e
H S

- 4-45. GENERAL Thu enclosure ls :mportant strl.u:-
“turally due'to landmg and take-oﬂ' condmons. The nose

.....

wheel doors should fit’ snugly “over the enclosure whic
. melf ‘must be watemght.

" All web repalrs “to” the.

" closur_e must be macle wafertfxébt by “the uﬁ of ._g
~ rine Elue and fabnc, zmc chromate ta&e',' oi"'C~
it , ﬂ'uck synthenc rubber sheet N

..p:_

27 not exceedmg 1/64 mcbes in depth and dems not
. ,' ceeding ten square inches and-1/ 16 mches in deptb are’

7 permitted as negllgxble damage in the ' nose ubeel en:’;
closure and door structure. (See ﬁg'ure 4-31 for aelalls )
T 447, DAMAGE REPAIRABLE BY PATCHING IN_ e
SERTION OR REPLACEMENT All holes™ exceed- -
ing negligible damage’ size in the nose w'heel well or :

“ - - Dose wheel door webblng m.ay be repaxred as shown in " :—57.d_Rep:rs tod:lxl Is;anclard extruded secuom Wil be
ﬁgure 4-6. : 1ound 1n PP“'

; . 3
4 56 Damage to mam' landmg gear ﬁttmgs slm
repalred by replaclng the ﬁmng with'a new one."

SRITRDIS Rt CAUTION

e ] S NN

. W RS ._.
- 4.59. GEN'ERAL The pllots and the waut g-u
‘enclosures “are made of Plexi Tas c;

Vork mmade of ‘siuminuai: alldyy
. .,.'- o ¥ L

Repslrs to webblng maust be made u'ate;ngllt byr- ]
the use of manne glue a.nd fabnc, zinc -chro-

‘mate tape, or 1/64 mclx r]'uclc syntbeuc ‘rubbés
sbeet as a water Aie‘al"?‘f"_"s 5
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Section IV - - RESTRICTED . ' »
Puragruphs 4-60 to 4-62 AN 01 5M-3 ; B

4 60. NEGLIGIBLE DAMAGE Small plta and sur. ' 4.61. DAMAGE REPAIRABLE BY PATCHING IN.

| face xratches that are no_r._numg,rgly_enough t0 impair..  SERTION OR REPLACEMENT, Damage to the -
_l_lity or sha[low "dents w:tbout formatlon of cracks in_ jiummum—ﬂivrﬁnmewwkmarbc—repmeaﬂayTatch- .
Plgmglu are classed as negllglble damage. Aho ing with sheet. In cases where a considerable length of

classed as negligible damagc are shallow scratchcs no: ‘frarneworlc Is damaged it “ d“’“bl‘ to replace “'“h

cxcecdmg 1 /64” '{n new framewor]:. -

-3

) -62. For repa.u-s “to damaged Plenglas refcr to the
“General Manual for Structural Repalr, AN 01 lA-l.
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7 Ty Ebc.l:"piszM‘c'E'-_,.:_;___.ﬂ
" EXCEPT.as NOTED. " "~
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-
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MAR IN E GLUE AND

FABRIC(OR EOUIVALENT}
FOR WATER SEAL.

—245T AL
ALLOY SHEET. .
ANGLE-WIDTH
_OF FLANGES -
TO BE GREAT' .
ENOUGH TO .~
" SPUCE SKIN™ - . :
] _SAME GAGE AS CHINE ANGLE '

: 245'r ‘AL ALLOY SHEET . "%
- ; ANGLE GAUGE 064 .

r

;

et

-
" -, PATCH RIVETS AND |

. DENOTES AMSGADB
RIVETS o

U TRIM CUT OUT:H %
. “AREA TO MAINTAIN Iz
RIVET. spp.cmc. :

PICK UP 0R|GINAL
RIVET PATTERN
WHERE POSSIBLE

EE FIGURE 4-6 FOR
DETAILS OF SKIN.. -

_‘NO lNSERT FOR IN-
NER CHINE ANGLE
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TRIM OUT DAMAGED
AREA APPROX AS SHOWN

NOTE-
INSERT FABRIC :

PACKING ' IN CORNER-
FOR WATERSEALf

_TRIM OUT DAMAGED AREA To MAINTAIN
APPROX, 15/16 RIVET SPACING.
DENOTES ' AN456AD6 RIVETS.-

USE MARINE GLUE & FABRIC .To
"Tev  SEAMST WATERTIGHT, -

' TYPICAL - EDGE DISTANCE = 3/8

PICK UP ALL EXISTING RIVETS

‘ WHEREVER POSSIBLE
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R

ot
Tmee UL
P :

“]. sEcTioN

3/32 TOTAL DAMAGE ALLOWED
ON. ED

" TYPICAL FOR BELTFRAMES- 725, 750, 775, B0, 8.33, § 866

—3/32_ TOTAL DAMAGE ALLOWED

- _AND STIFFENERS, -

S R ;‘[!‘-:;32 ‘
. SECTIONA-A . .- #

172 DIAMETER _HOLES SPACED |
NOT_CLOSER THAN I APART
ALLOWED IN INTERCOSTALS.

GES OF 4

C e B
T

ALL _ANGLES.

~

- o ~

"HOLES NOT TO EXCEED i*IN DIAMETER A

© AND SPACED NO LESS THAN TWO . e
DIAMETERS _APART. HOLES SHOULD
NOT EXTEND INTO ANGLES MORE o
THAN 3/32. - .0 = s .

ON EDGES OF ALL “ANGLES

_FOR BELTFRAMES 033, 066, ¢ 95, .

4

-~

el D LA BTt e T e e ’ -
_. Figure 4-11—Negligible Pan'l’ag_'_e:-:anV-Hydiopr_essr__Typg Beltframes

R RESTRICTED

- Lt




RESTRICTED 7 Section v
e - AN-O1<5M3— -

. . S mmm e e s e T

'4"HOLES SPACED NOT CLOSER THAN 4" SECTION Y Y
1APART, ALLOWED ININTERCOSTALS, A

%E TOTAL DAMAGE ALLOWED ON EACHI1
- LEG OF ANGLE OF DIAGONAL
S SIDE BRACES. -

S N - ,,--_,',__\

IN THIS AREA THE SUM "OF THES '-‘-i'.-'f“'-- =
DIAMETERS OF ALL HOLES BETWEEN |-
ANY TWO™ BEADS SHOULD NGT EXCEED F

- . IN THE MIDDLE 'G" oF WEB IN
e THIS AREA THE SUM OF THE
s DIAMETERS OF ALL HOLES -

- BETWEEN ANY TwO BEADS"

- SHOULD NOT EXCEED H"

: TOTAL.’ DAMAGE .
ALLOWED N THESE :
IAREAS..

N THI'S' AREA THE SUM L
L' . OF THE DIAMETERS OF T
T ALL HOLES BETWEERW ANY |

. 7. TWO BEADS SHOULD_ NOT |
Lo EXCEED U]

BELTFRAMES] A

) BicJo|ETF
o33 RkeWo (o [ (%3 1o B L s
SRR R I 1.66 1471 0] 011 (4] 3 4l 3 1 IN UNSHADED AREAS AND BEAD 2
: o S s ISOLATED NICKS AND DENTS NOT
3.33 13416 |23 %1 (2% 2 [ 1 | %) EXCEEDING 145" IN DEPTH AND .
3.66° lz4i6:. 23k 3% | wlokl 2 - %1 _SPACED ATLEAST rAFART '
5.25; o1 %3 {3 - R
.25/ |30leaf o1 2 L1 2 1 AL CRACKS MUsT BE CUT OUT 70 :
2:50 (3042310l v {% {331 [2]" SMOOTH ROUND HOLES OF A -~
- 2.75: J30j20[0l T w33 T 121 DIAMETER SLIGHTLY GREATER -
5 20 2318 |18%[% | % [1%]| 2 | | [1%] THAN THE LENGTH OF it CRACK. :
P TR 4 *%[ 1 7] IF THE CLEANED UP HOLE Exe v
640 - {19 1U%j10 (% | % \ ‘ © CEEDS NEG. DAMAGE SIZE SHOWN >
6.60 " 127%1' 0 | o [ 1 1% | % o] -~ 1 - IN TABLE REPAIRS MJSTBE MADE
6.80 - 15l o ol w3 Poex] 1 £
47|  ¥DEPTH of FRAMES DIVIDED By 3. MAX. NOT To EXCEED 3~

**DEPTH OF FRAMES AT PO!NT OF Hou-: MINUS 4" .
. *f*pe_p_m OF, FRAMES AT PDINT or HOLE MINUS 2,
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- IN" THIS AREA THE = .7
SUM-OF ‘THE DIAMETERS' -

- OF ALL HOLES BETWEEN “|
“ANY TWO BEADS SHOULD -

NOT EXCEED 2!

P "NO DAMAGE ALLOWED
. TO BEADS: . ..

CING EACH OF THESE AREA.S
THE SUM OF THE DIAMETERS-.
OF ALL HOLES SHOULD NOT-.
EXCEED 3" e

.IN THE MIDDLE 2" OF WEB THE SUM‘
OF THE DIAMETERS OF ALLL HOLFES BE- -
ATWEEN ANY, TWO BEAD
EXCEED l"

IN UNSHADED AREAS NEGLIGIBLE

. DAMAGE IS LIMITED TO ISOLATED"
- NICKS AND DENTS NOT EXCEEDING
I/32" DEEP& I/Z‘LONG.

RESTRICI'ED ~‘-’.s‘
B,
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Section IV
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- " B

NOTES: "= o o i e e — - S

”NEGLIGIBLE DAMAGE TO ANY PART OF THIS MEMBER ~ ° - e e R - . s
IS LIMITED TO ONE OF THE FOLLOWING: SEE SECTION T R S T S T
HOLES NOT EXCEEDING 1 INCH IN _DIAMETER, SPACED AT

LEAST Two DIAMETERS ,APART IN BOTH THE cow:n PLATE' <
AND TOP FLANGE.

HOLES ‘NOT EXCEEDING 1§ INCH 1N DIAMETER SPACED AT
LEAST TWO DIAMETERS APART, IN .THE. COVER PLATE.
HOLES NOT EXCEEDING 3 (NCH IN DIAMETER, SPACED
“AT LEAST TwO DIAMETERS APART THROUGH BOTH
WEB.FLANGE AND- > WEB.* T s

A COMBINATION OF THE ABOVE NOT EXCEEDING
INCH = A

"IN THIS AREA HOLES NOT TO

.. TO EXCEED I INCH IN DIA~" .
" METER AND SPACED NO LESS
;- THAN 2 INCHES APART.. -

N

NO DAMAGE ALLOWED T0 BEADS

ALL CRACKS MUST BE cuT OUT To SMOOTH
| ROUND HOL-ES OF A DIAMETER’ SLIGHTLY
_GREATER THAN. THE, LENGTH OF THE
CRACK. IF THE CLEANED UP HOLE &
EXCEEDS NEG. DAMAGE SIZE SHow B
IN TABLE REPAIRS MUST BE MADF_‘ 2

1 :7. 9N THIS AREA THE SUM OF THE=
oo .. DIAMETERS OF ALL HOLES BETWEEN
" 7. ANY TWO BEADS SHOULD No'r EXCEED

o L a INCHES. L T A ‘

__‘ AT N THS | AREA NEGLIGIBLE DAMAGE IS -

) . 7 7. LIMITED TO NICKS AND DENTS NOT EXCEEDING
T R s T -klNCH IN DEPTH AND}JN LENGTH

.-

“_u,. .

( o M leCH HOLES SPACED AT LEAST 2 INCHES APART -
.. . ALLOWED IN]NTERCOSTALS S ST

TOTAL DAMAGE
ALLOWED IN [~
. TTHIS AREA

— NICKS AND DENTS N011-,. S
. EXCEEDING fh INCH IN DEPTH -
~AND 1 INCH IN LENGTH'

ALLOWED IN THIS AREA "
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R TN THIS AREA ' THE SUM OF B
| e N ANY TWO. .- . " .. - - CToaa gl

T LT T 0 BEADS SnolEENy - N LY
SRS “1 3 INCEs, . NOT EXCEED % L7 o
| - _ TOTAL DAMAGE * -

- ' ALOWED IN - -

: . .. THESE AREAS
3 TOTAL DAMAGE ALIOWED . . .
IN THESE AREAS, A & B ) ’

NOT TOEXCEED. -I./4_' INCH_ -' ' .

. IN THESE 'AREAS THE SUM.OF .. -

- BETWEEN ANY TWO BEADS -~ .
., . SHOULD NOT EXCEED 2 INCHES -

- SECTION C-C

B

\ Q\\\\\ \ \\\:<

NO DAMAGE ALLOWED TO BEADS.: - ‘7. “". . 7 -
AL CRACKS MUST BE CUT OUT TO GIVE - R
SMOOTH "ROUND HOLES OF A DIAMETER .~ . - ' - . .
SUGHTLY GREATER THAN THE LENGTH OF~ <. - .1 -
THE CRACK. IF THIS CLEANED UP HOLE.~ . -,

EXCEEDS NEGLIGIBLE DAMAGE SIZE SHOWN ©. .- . n%

IN TABLE, REPAIRS MUST BE MADE.. .

|

- SECTION D-D.
THE DIAMETERS OF ALt HOLES ~“.% ° - S A

v H
P
1)

= MIDDLE_OF 2 INCHES OF |~
AREA.THE SUM OF | = .

]

F_ALL HOLES .
TWO BEADS - -*-1.
XCEED | INCH,. .. .|




RESTRICTED Section IV
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o o T e
' "'9 R _ <. r‘_-- i = ]
- NEGLIGIBLE DAMAGE ALLOWED TO THESE - e 1
. - |ANGLES INCLUDES TOTAL DAMAGE TO ALL : oy )
N SHADED AREAS PLUS %' NICKS AND DENT R I
e NOT EXTENDING ACROSS MORE THAN 14 S o ol
: THE WIDTH OF THE MEMBER. - -~ SECTION C-C'. =
TERm e - - 7, TYPICAL FOR BOTH |- :
) : . ; n. L USIDES -
r\_ C e LT - e IN THESE WEB AREAS THE SuM . B
A - W = OF THE DIAMETERS OF ALL HOLES. - |- e
SECTIONA A ) R 7. | [N ANY PANEL SHOULD NOT EXCEED | -.3%
:_ . ,. - ) :, }d-. ST A : i ~ A PR A 3 ‘NC.-E_S_' " _ BN _\‘_.‘ : =, w.
IN THESE ' WEB "AREAS THE SUM 3 _ S S T
Of THE DIAMETERS OF ALL HOLES| .- EE ST U
EX - DU SR e oTT L
:" ,AN'&':E?E'E[.'-S'T'?UL?- NOT [EXCEED " IN THESE AREAS NEGLIGIBLE
S DAMAGE TO ALL STIFFENERS
] N T - INCLUDES " TOTAL DAMAGE"' .
IR - : L T S TO THE EDGE OF EACH LEG AND: =
) S ; - . . /0T 1w NICKS AND DENTS NOT EX---
) . | R \ .| |TENDING ACROSS MORE THAN lg
’ i . . - a2\ | | tHE woTh o THE MEMBER.: "
DETAIL D < 7 ///,////4% 2B - : _ -
~ h - ] - ////;% \ C A '7 . ! - “" R *
0 < 2 saN N T - T
. Y N7 T s
S IN THESE AREAS NEGLIGBLE & -
. B S Sy L DAMAGE ALLOWED TO ANY .-
" -7 | N THESE WEB AREAS THE 'sUM © STIFFENER INCLUDES 3” TOTAL -
) DAMAGE TO THE EDGE OF EACH” -
OF THE DIAMETERS ‘OF ALL .HOLES : S LEC AND B micHe e
| opgrn Y. PANEL SHOULD NOT Exceeof .t sk |NOT EXTENDING Ach '
SRR SRR s R S S P A THAN 4" THE WIDTH OF The
[ = IN THIS AREA THE Sum_ . ~ | MEMBER. R
OF THE DIAMETERS OF ~ '~ " 7 - .7 -
. : . ~ Ll / |ALL HOLES SHOULD NOT ' - '
st exceep 3t -
TOTAL DAMAGE TO ALL .o /. & .. - N e T e
HADED AREAS ALLOWED T, S LY .,_;;
-\ TR AREAS ALLow , [NICKS AND DENTS %4 DEEP AND--- - .
- ' 1% IN LENGTH ALLOWED OVER - <~
- ] THIS ENTIRE MEMBER. ° =~ © - - '
: ’:: ""j ’l"‘f.

»

" RESTRICTED

< . Figire 8.16-Bulkhead 1-Negligibiy Damage




I" Section IV RESTRICTED
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s ::-_4_‘7_.---..'-~ E B . 7 P : 7‘_ .—“_,. ] . ._,_
IGIBLE DAMAGE ALLOWED TO L
"ALL ANGLES INCLUWDES:: -. - .- =

% TOTAL DAMAGE TO EDGE OF EACH LEG.. " = -
% NICKS AND DENTS NOT EXTENDING ACROSS = - .
MORE THAN ¥ THE WDTH-OF THE MEMBER. -

— <. - L. L S

R L

{IN THESE' WEB AREAS THE ...}
SUM OF THE DIAMETERS -- . | °
OF ALL HOLES IN ANY: = -
PANEL SHOULD NOT EXCEED
4 OF THE PANEL WDTH.:- |-

‘] IN THESE WEB ‘AREAS THE]-
'l SUM_OF THE DIAMETERS OF].
ALL HOLES IN ANY PANEL
SHOULD ‘NOT-EXCEED % OF;
THE PANEL WIDTH. 2. .

1 IN THE AREAS BELOW THS |
. W.L.41% A WATERTIGHT -~ .
L PATCH MUST BE INSTALL-

‘|IN THESE WEB AREAS % -
'|THE SUM OF THE DIA~ .~
METERS OF ALL HOLES.
L. [IN_ANY PANEL SHOULD @
|NOT EXCEED ' OF THE ..
DIMENSION *A> =+ 7"

-

{IN THESE WEB AREAS THE.-7'
SUM OF THE DIAMETERS OF.
ALL HOLES IN ANY PANEL"
SHOULD NOT EXCEED % OF -
OF THE DIMENSION “A" -

-

‘__“L‘NOTES:..._ = HETE T

" .THE WIDTH OF PANELS 1S ' )%
;. MEASURED BETWEEN THE © " .0 w00 o0 "N

.~ RIVET LINES OF ADJACENT .~ . 7=-%. " "o
. VERTICAL STIFFENERS. - . .. - =7 .

heod

417 Bulk
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NEGLIGIBLE DAMAGE ALLOWED TO THESE ANGLE e
" . MEMBERS INCLUDES- f-8* TOTAL DAMAGE -TO EDGE 17

© OF EACH LEG AND 132 NICKS & DENTS NOT EXTEND-
'ING ACROSS MOF\E THAN l/4 THE ‘WIDTH OF MEMBER )

DAMAGE TO INTERCOSTAL IS NOT TO EXCEED
1.2 THE WIDTH OF THE INTERCOSTAL WITH
|7 . NOT. MORE THAN-1,3 ©OF THE SKIN ATTACH-
; ING FLANGE DAMAGED— SRR ARt

1IN THE WEB AREAS -
| NEGLIGIBLE DAMAGE
ALLOWED INCLUDE.S
-] ONLY ONE OF THE ;
FOLLOWING:, - .. 5
TOTAL DAMA(:E TQ it
. DIAGONAL F'US HOLES
\\ WHOSE SuMm ¢F DIA=" .- |
A8\ METERS DOES NGT Ex—
A CEED 57 - G 1
SUM OF THE ) AETER.
I OF ALL HOLE~ T.OT TOYAS
| EXCEED &7 N~ _MAGE i
A TO DIAGONAL.. . - . |~

" 1" WEB ‘DAMAGE IN’ THIS AREA[
~ [ IS_NOT. TO EXCEED 1/3 THE|S
| WIDTH. OF, THE WEB iz |/

IN THESE WEB AREAS
L] NEGLIGIBLE DAMAGE. :
= " ALLOWED INCLUDES..
.- ] ONLY ONE. OF,, THE .
w7 ] FOLLOWING: *
S .. TOTAL DAMAGE T0 THE
© M1 n DIAGONAL STIFFENER PLUS
.. . HOLES WHOSE SUM OF - DIA---
" METERS DOES NOT EYCEED
brar = :

'SUM ©OF THE DIAMETERS oF ALL T
. HOLES NOT -TO EXCEED 5f: . -
No. DAMAGE ‘1O DIAGONALS

] THE SUM OF. THE DIAMETERS
OF ALL HOLES BETWEEN =
ANY TWO STIFFENEBS NOT ;

LN THESE VERT‘ICAL STIFFENERS TOTAL DAMAGE -
,A&B (SEE SECTION A-A) NOT TO EXCEED /4" DAMAGE
..C_NOT TO EXCEED /4" IN:ALL OTHER VERTICAL . |
. STIFFENERS, DAMAGE TO A& B NOT. TO EXCEED 3/4%

-DAMAGE C NOT" TO EXCEED -1/4% IN' ALL VERTICAL |
"STIFFENERS -1/32" NICKS & DENTS NOT E XTENDING
. MORE THAN |4 ACROSS THE MEMBER ARE - -
ALLOWED (AS NEGLIGIBLE. .-,
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AN_D1-5M-3 .

- \UNDAMAGED, MATERIAL AROUND. § "DiA. HOLE- = .~ " o S
. MAY BE A MINIMUM OF 4" NicKs ANDDENTS & - - .- < R T
.~ DEEP ARE. ALLOWED. FOR_THIS FITTING. : R

..~ UNDAMAGED MATERIAL AROUND |
©* ¥ 7. HOLE MAY BE A MINIMUM OF 3°

17 ¢i.". DENTS J DEEP ARE AL

S FITTING - 7 L

joa ™
L F %. NICKSAND
L_OV‘V'ED-?'OR,THISV' o

- .

G . - = - . . 1

.« [THE SUM OF DIAMETERS OF HOLE DAMAGES PERMITTED
~|AS NEGLIGIBLE DAMAGE IN_THE VARIOUS SHABEH L ED

- |JAREAS MUST NOT EXCEED THE AMOUNT IN_ A,...l r._ o
IINCHES INDICATED BY THE CIRCLED :

... INUMBERS, -~ .

T et

*  SECTION BB -~




I , . RESTRICTED ) . Section IV
. AN 01-5M-3 : :

T sscnoncc TR sscnon DD
| DAMAGE IN SHADED AREAS WHICH: -~

‘LEAVES MINIMUM EDGE DISTANCE.

FOR ALL RIVETS AND BOLTS (11 X Tl

DIAMETER OF THE RIVET OR BOLT)

5 cowsuoenao NEGLIGIBLE R T

_ F-F
- A NOTES T R >
7 s ' MEMBERS FOR WHICH DAMAGE IS NOT SHOWN IN THE cnoss,
PRI B ~ -, SECTIONS MAY BE DAMAGED,} INCH IN-EACH LEG. + - .
. - - . NEGLIGIBLE DAMAGE. SHOWN IN SHADED AREAS or THE caoss
o e |llio oo SECTIONS,IS LISTED IN THE TABLE. e T
AV NEGLIGIBLE DAMAGE SHOWN IN THE VARIOUS CROSS SECTIONS AY BE
- - .+ . - = PERMITTED SIMULTANEOUSLY IN SIMILAR MEMBERS ON BOTH iz
A ... _ SIDES OF THE BULKHEAD. . . T - ’-._A,_‘ .
- R . IF. THE SUM OF THE A DIMENSIONS AND THE [———mm—— ‘
. . SUM OF THE B DIMENSIONS FOR EACH MEMBER- : . - -~ ) _
- ~ o -e7ro . INEACH SECTION, DO NOT EXCEED T' & VALUES SRR | I

GIVEN IN THE TABLE BELOW, THE DHMAGE [ERE
_CONSIDERED NEGLIGIBLE. -7

l S- w7 | seEcTions] T A ~I B )
- | AA .. | SEE SECTION NOTE
§ T L BB . 2
! e cC SEE SECTION NOTE
DD - s - -
EE-. —| 34
- FF.- = = /e - '|/°
GG.. | WA |
HH - . |~ 3,4
JJ - T4
KK -
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o Y8 PE

THE .
NEGLIGIBLE DAMAGE IN THE VARIOUS SHADED ~. .
- REGIONS MUST NOT EXC '-

INCHES

7+ FOR.TEE SECTIO
" OF 'A’ DIMENSIONS
R.TEE SECTION.

SUM OF HOLE DIAMETERS PERMITTED “AS © .

EED THE.
. INDICATED BY . THE- CIRCLED NUMBER.
. THE DAMAGE TO MEMBERS AS
" YVARIOUS. SECTIONS

A TOTAL LENGTH O

SHOWN TN, 'THE, | = " ..
1S NOT TO EXIST OVER - - .

F 2" ALONG TH

AMOUNT IN -~

""_“ Rk R PR s

[

] e o

NOT TO EXCEED -

L TSECTION BB

N, THE TOTAL SUM -~

1 NICKS & DENTS IN THE ABOVE.
MEMBERS NOT TO EXCEE D, INCH:

-, DEPTH. . .
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" SECTION. E-E L secnou FF:
"SHADED AREAS MUST.. "= SHADED AREAS MUST °
'NOT EXCEED & EACH . NOT EXCEED ¥* Ee\C}-'_I “

4= TOTAL SUM’ OF A DIMENSIONS
NOT TO EXCEED ='_/.e.; PER_ANGLE.

Tam Y

DED, AREA IN-WEB MUST NOT
XCEED |* DIA. WITH HOLES SPACED
IOT CLOSER THAN 3" APART._‘- s

v . x

g A+B+C+D+E+F+G+H+J—'ly4 :
. ALLOWABLE NESLIGIBL‘E’ DAMAGE"‘ ‘

CLAE SECTION ‘N-N" S
" SHADED' AREAS, MUST -- -_ < = °°
. .,NO.T EXCEED 3" EACH . .7

T DETALL -7 e o
EHADED‘ AREA MUST NOT: ©°
XCEED %" EACH FLANGE
OF EACH ANGLE _, -
i LT L SHADED AREAS MUSTJ

" 'NOT EXCEED_ %" EACH’

ST :,"';DEPTH 8 BT N
TS . LENGTH ALLOWED.

: SECTION P P
"Nlcxs '3 DENTS NOT.TOEX- . . %7 i

Vaa® . IN DEPTH AND" =i -0
TiN LENGTH ALLOWED. ST

£D AREAS MUST NOT s
FCEED Ve-  EACH LEG. NO™
SERMITTED TO STEP EXCEPT,

= ey e
ngure 4-20—Bulkhead 5= Neghgable Damage (sheet 2 of

-_-- .
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THE DIAMETERS OF ALL HOLES
- IN ANY PANEL SHOUL.D NOT .

NEGLIGIBLE DAMAGE TO 'AﬁL'
|- ANGLES ExCEPT AS NOTED:

" EACH LEG: -

142 NICKS AND DENTS NOT Ex-
" TENDING MORE THAN 14 -
! ACROSS THE MEMBER. -

_ ,NOTE- Le

| WIDTH OF PANELS IS’
'MEASURED BETWEEN .

. THE RIVET LINES OF

| ADUACENT STIFFE_NERS :

I INCLUDES: - EDADN RN
%" TOTAL DAMAGE 'ro EDGE or

DAMAGE TO THESE MEMBERS 15 LIMITED A
TO NICKS AND DENTS NOT MORE THAN :
Y%z IN DEPTH AND NOT MORE THAN LR

ACROSS THE MEMBER..

~OF THE CROSSTSECTION | . F
DAMAGE OF EACH ZEE .SHOLLD S A
NOT EXCEED % .- ... - 1T .- .

IN THESE WEB AREAS THE - -

SUM OF THE DIAMETERS OF .-
ALL HOLES IN ANY PANEL -~
SHOULD NOT EXCEED ] OF'

THE PANEL WDTH.

IN THESE WEB AREAS THE -
SUM OF THE DIAMETERS OF -
ALL HOLES IN ANY PANEL - %:
HOULD NOT EXCEED % THE.
PACE BETWEEN TWO VERT -
{ICAL STFFENERS BORDERING ..
THE PANEL. -




RESTRICTED
AN 01-5M-3

Section IV

DAMAGE TO INTERCOSTALS 15 NOT T EXCEED Vo

'THE WIDTH OF THE INTERCOS TAL WIDTH AND NOT LESS
THAN 3 DIAMETERS APART : .

NEGLIGIBLE MMAGE A'LLONED TO

~ ANY ANGLE MEMBER INCLUDES %gz

~ IN. TOTAL DAMAGE TO EDGE OF -

EACH LEG AND J4IN. NICKS AND

DENTS NOT lI/EXTENDING ACROSS .

¥$'ﬁ,§ﬂ}§2; OF. THE WiDTH oF LA PANEL Is CONSIDERED To BE
AT LT 0 TP ANY, WEB AREA  BOUNDED BY TWO

ADJACENT ANGLE ST!FFENERS




Section IV RESTRICTED
AN 01-5M-3

2 INCH DIAMETER HOLE OR®
EQUIVALENT DAMAGED AREA

4 INCH DIAMETER HOLE OR
I ALLOWED IN EACH PANEL:

" EQUIVALENT DAMAGED AREA -
" ALLOWED IN EACH PANEL.- -

,
et
.

" THESE MEMBERS MAY. - -
NOT BE DAMAGE EXCEPT ,
"] BY ISOLATED NICKS- - -~

I NO DAMAGE ALLOWED_.T-’-Q S
l AND. DENTS LESS .THAN.*

TO THESE FITTING

/ ANY DAMAGE 'ro THESE
; BULKHEADS 1S 4325
cousrosaso N ALIGIBLE.

/22 INCH. IN DEPTH AND -
L INCH-IN LENGTH.

3 TOTAL DAMAGE ALLOWED

= IN SHADED AREAS. NICKS -
L S .- A DENTS IN ANGLE :

A A=z~ / 7 MEMBERS MUST BE LESS.

y:f o227 THANLA2INCH IN DEPTH."

" .3 AND & INCH IN LENGTH’

PR |

'EDGES OF GUS ~. .
1 SETS MAY BE .
I " DAMAGED 1/

INCH IN DEPTH 23 , z
PROVIDED RIVETS 174 -

ARE NOT DAM — Flae S
AGED ~— —— :

2 INCH DIAMETER HOLE OR EQUIVALENT
DAMAGED AREA ALLOWED IN EACH :
PANEL . .

COMPLETE DAMAGE. TO m'rsncosnL*'
IOVER 10 INCH LENGTH PERMISSIBLE'




RESTRICTED
AN 01.5M-3

. ~ Section IV

?nm DAMAGED AREA TO .
MAINTAIN 1" RIVET SPACING.

125 245T AL.
ALLOY SHEET:

187 245T ALT
ALLOY SHEET—

125 24S5T AL 'KLLOY :

SHEET !NSERT

EQUIVALENT TO -.<~
DAMAGED ANGLE -

.09I 24ST AL ALLOY
SHEET INSERT :

et

3

i

i




» RESTRICTED . : ‘
I Section IV AN 01-5M-3 ‘ . - N '

T DF CUTBACH FO

S

- EXISTING ZINC‘
“CHROMATE TAPE 3y

06-4 245T AL A.LLDY
SHEET SPLICE ANGLE

-

" MARINE GLUE & FABRIC OR -

EQUIVALENT FOR WATER SEALT S
N 064 245T. AL ALLOY.
_ “ .. .. SHEET FILLERS .

Tl s 245T AL ALLOY - .
. SREETSPLICE PLATES

- '_'l'rTYﬁICAL.EbGE -
DISTANCE FOR RIVETS -

* CLEAN UP DAMACGED AREA TO "PROVIDE -
_PROPER WIDTH FOR RIVET SPACING

"PICK UP ORIGINAL RIVET PATTERN
WHERE POSSIBLE -

o DENOTES AN442 Da RIVETS
o DENOTES AN442AD6 RwETs o

"FOR REPAIR OF BULKHEAD wzs AND .
HULL SKIN 'SEE FIG. 4-6: . - R




. RESTRICTED ' _, ' Section IV _
AN 01.5M-3 :

----135I1~5f4—x%/4—24: L ALY . D
SHEET ANGLE TO REPLACE CEAN uP ,,%‘3(‘,‘,‘5‘5
i DAMAGED BEAD. PLACE T PROPER WIDTH FOR " -
- APPROXJMATELY AT LOCA'FION DA % RIVET SF'ACING P

.064 24ST .
AL ALLDY SHEET

oslx%x% 245'r o
AL ALLDY SHEET ANGLE I,

) 091 24ST AL ALLOY SHEET

.v‘

.051 -%m 24$T :
AL ALLOY SHEET AN(;;.E

7125 245T AL ALLOY SHEET -
: FILE JO_FIT RADIUS

' NOTES. CO

> O DENOTES AN442 Aoe”
.~ RIVETS

| IF BEAD ‘IS UNDAMAGED %

< R d -ul
ON BELTFRAMES 525, 550 575 &
= 8.2 EXTEND SPL!CE PLATES
PICK uFr 3/4::3/4 ANGLE - AND _ANGLES AS SHOWN °
WITH THESE ADDITIONAL BY CROSSES. ALL RIVETS .
T4 AN442-A_D6“ RIVETS 7 7O BE AN 442D8 .AT .
e B 2 4

ey

"MAX!MUM DISTANCE Tl
ALOWABLE wm—cour msen




I — i

_ Section IV RESTRICTED o
- AN 01-5M-3 . _ ' .

—064 X ¥ X % 24ST AL ALLOY ANGLE .
#|' PLACE ANGLE APPROXIMATELY AT,
LOCATION OF DAMAGED r‘aggp‘_{ a1y

) BT S S e~ e L
" "CLEAN UP DAMAGED AREA -
. TO PROVIDE PROPER WIiDTH
. FORHRIVET SPACING= - =

-~ R

- -
TYPICAL EDGE DISTANCE .\
FOR AN442D8 RIVETS.

064 245T "
Nl . AL ALLOY SHEET—"7" .
C 051X 17g ¥1{g ANGLE -~ =
245T AL ALLOY SHEET

ANGLE 7
SHEE T

'ALLOY SHEET

. O DENGTES AN442AD6 RIVETS.
' @.DENOTES ANZ42D8 RI
L TN T e

8 RIVETS

'MAX DISTANCE ALLOWABLE .
CWITHOUT INSERT "~ - | "

L " SRR *

e

2

e
3

é_:%li-ej:&ir:fﬂ? B;‘l'f'?r‘un;;s}ls,‘
. o W e .

RESTRICTED



_ RESTRICTED ' Section IV
AN 01.5M-3

064 X 3 X Y 24sT.. ALALLOY ANGLE .
PLACE ANGLE APPROXIMATELY AT 55"
_LOCATION OF DAM?GED BEAD T

= " CLEAN UP DA JIAGED AREA TO
... PROVIDE PROPER WIDTH

FOR g‘RWET .SPACING

T TYPICAL EDGE DISTANG
“FOR AN242D8 RIVETS

§e s

123 24sT.
~ AL ALLOY SHEETT

051 X I X IfEANGLE-
4ST AL. LL SHEET:

.nzs 2457 AI.ALLOY
i’ . SHEET

051% X IANGLE _
124ST. AL ALLOY SHEET ™

-._._»_

187 24ST AL ALLOY SHEET
FILE TO FIT F!ADIUS

PICK up='1 "zANGLE
WITH THESE ADDITIONAL: '
& _AN442 ADE RIVETS :




RESTRICTED ' ' ; oL

v
AN 01-5M-3 iy

INSERT SECTIONS TO

BE SAME AS DAMAGED
SECTONS OR EQUIVALENTS
WITH THE EXCEPTION

THAT UPS ON TOP X
FLANGE MAY BE REMOVED.
CLEAN UP DAMAGED

AREA TO PROVIDE PROPER 1
\S‘VADTH FOR RIVET -

072 24T AL,
"AULODY SHEET =~ - ~
_FILE TO FIT RADIS .

. TYPICA
EDGE DlSTANCE

SECT'ONAA
B NOTES oo 5-'; - - NS k) R Ts
|,1 @-- DENOTES m442-A05 RNETS R ‘ o B AT
: . A _ . .. .. SPACING.

O DENOTES AN442—ADG RIVETS ‘

e

I , REPAIR TO DAMAGED MEMBERS ON OPF‘OSITE

SIDE OF BULKHEAD lS SIMILAR TO ABOVE

gﬁre ;4-28 {Sheef l:of 2 Sheefs)—Bu!kheud 4 Repcm's

\,-




-
- - \

' : " RESTRICTED

AN 01-5M-3

Section IV

TR[M DAMAGED AREA
. TO MAINTAIN .i._ :

_ RIVET SPACING

A

TYPICAL RIVET EDGE
DISTANCE-\ .

i

¢- DENOTES AN442ADS

L RlVETS I "-' _‘_

K] DENOTES AN442ADE RIVETS
" ALL'MATERIAL .072 24ST .-
ALUMINUM ALLOY £ :x:
FOR PATCHING or-' HU




I" Section IV RESTRICTED U : T
' AN 01.5M-3 . - _

072 245T AL ALLOY

SHEET WEB FILLER &
 SEE FIGURE 4—6 FOR
. . WEB SPLICE REPAIR,

TYPICAL."
BOLT - .°,
mﬁ’f"’ SPA;:ING;_“‘

125 24T AL:
" ALLOY SHEET.

) 250 245T AN’

87"
'ALLOY SHEET.
- FILE TO FIT RADIUS

- —ALLOY SHEET

._-" N -
072 24sT AL, -
TALLOY SHEET ~-
WEB SPLICE .0
SEE FIGURE 4-6 .
'FOR WEB SPUICE - - :
.. REPAIR - 054::1’/. il
= IR 24ST -AL. ALLOY
SHEET. ANGLE_

187 24ST AL
"ALLOY SHEET i :
- DENOTES AN4 TYPE STEEL.
_FILE TO FIT RADIUS — 7 o °BOLT5 ALUMINUM WASHERS‘

AND AN 365 TYPE STEEL
"LOCK NUTS ©.../og’.

REAM BDLT HOLES .2500'.!:9005

" 'TRIM DAMAGE AREA TO:
MAINTAIN BOLT  SPACING .

SRS

RESTRICTED




| ' RESTRICTED A Section IV
AN 01-5M.3 :

" 156 24ST AL *
5 ATLOY SHEET -
187 24ST AL~ *::
ALLOY INSERTSY

09I 24ST AL-
ALLOY SHEEI..

1
156 24ST AL ALLOY:
SHEET INSERT-. .

- 091 24ST AL~
"ALLOYSHEE‘P-

O DENE)TES AN442 AD 6 RIVETS%".H?’

e - -y ¥

2. - TRlM CUT OUT AREA1U MAINTA!N




Section IV

RESTRICTED
AN 01-5M-3

) ALLOY SHEET .
ANGLEIN_&-‘_,E‘BT o

RIVET SPACING. -
SPLICING BULKHEAD WEB. "

SlMiLAR MANNER, ;

" O DENOTES AN442ADE RIVETS. ~ =
TRIM DAMAGED AREA TO MAINTAIN %

" SEE FIGURE 4-6 FOR DETA!LS OF_ -

REPAIR DAMAGED MEMBERS ON OPPOSITE
"SIDE OF THE BULKHEAD WEB lN

- EXTRUDED TEE SECTION OR

EQUIVALENT INSERT EXCEPT LIPS
MAY BE-FILED OFF o

ALLOY SHEET
INSERT

TYPICAL RIVET .
EDGE DISTANCE

S

S

o

09! 24ST AL. ALLOY SHEET

ALLOY SH E E

o

051 24ST AL."
ALLOY SHEET.
INSERT >

125 24ST. AL
" ALLOY SHEET.
‘ +_FILE TOFIT RADIT

o=
A

‘WEB INSERT
" BULKHEAD WEB
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AN 01-5M-3 -
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I‘ : o RESTRICTED . .
- o ) AN 01-5M-3 - Section 1V

084 24ST AL ALLOY SHEET. = ..
INSERT. SPUCE TO HUL .
L SRIN BOTTOM. SEE FIGURE 4-6

- CLEAN UP DAMAGEDY
_ AREA_TO PROVIDE -
FOR ¥4 RIVET
« SPACING AND -
PATCHING OF -
HULL SKIN_AND -
KEEL_WEG' -

09ixix1 24ST ~1{z
AL. ALLOY SHEET -
ANGLE INSERT -

102x1x] 245T —
AL. ALLOY SHEET
CHANNEL INSERT

'WATER SEAL‘THIS -
AREA WITH MARINE
LUE _AND FABRIC -

V—TYPICAL RIVE
EDGE DISTANCE»

'AN442ADG RIVETS
4 EACH SIDE OF DA"_'?AG*? .

IR

&
-~ o ;;;3“
PICK UP ORIGINAL RNET

_PATTERN THROUGH "‘HUL

|02'l| :I
-24ST AL, ALLOY

SHEET ANGLE

e =

O DENOTES AN442 ADG RIVETS
USE _ MARINE . GLUE AND FAamc BETWEEN
Remm CHANNEL AND DAMAGED MEMBERS

,aﬁ-«’ -




I Section IV RESTRICTED
AN 01-5M-3

-;,,_.. ’

IB TYPICAL RIVET -
. EDGE DISTANCE

102 24ST AL.ALLOY SHEET.
' 08! 245T AL ALLOY -
SHEET FILLER.
032 245T AL ALLOY
" SHEET FILLER.
: WEB PATCH

05[ 24ST AL ALLOY SH EET.
LE TO FIT RADIUS. - =+,

'05I 24ST AL ALLOY SHEET ANGLE.\.

- |oz 245T AL.ALLOY SHEET.
“ .- FILE ~TO FIT RADIUS.-

072 245T AL.ALLOY SHEET. FILLER - .

081 24ST AL ALLOY SHEET . FILLER

025 24ST AL ALLOY SHEET . T
WES, FILLER. .~ .

ER O r-"- -

' WEB PATCH
- PLATE SEE
FIGURE 4

- SEAL THIS AREA WITH A -
17 TAPERED ALUMINUM -
| PLUG AT, EACH END.

O INDICATES AN442A05 RIVETS.
| USE_MARINE GLUE. AND. FABRIC -
BETWEEN 05 SPLICE ANGLE
D DAMAGED  ANGLE  AND
ALSO UNDER  WEB ~ PATCHES
FOR A WATER SEAL:: ..
PICK UP ORIGINAL RIVET HOLES
- WHERE  POSSIBLE > :




' RESTRICTED _ T Section IV~
AN 01-5M-3 -

©051 REINF.
PLATE - -

TING. | - e P2 S ;on SKIN PATCH' RIVET.
_ S o L= S - ; ATTERN & TRIMMINC
SECTION AA N : : S OF DAMAGED SKIN
| SEE FIGURE 46

O DE NOTES AN456ADG RIVETS EXCEPT AS NOTED

L DENOTES AN442ADS RIVETS.? ) P ‘ h

USE MARINE GLUE 4 FABRIC OR’ EQUIVALENT TO MAKE SKIN REPAIRS WA 'ER
PICK upP EXISTING RIVET HOLES WHERE POSSIBL E. P

. THIS_REPAIR’IS DESIGNED FOR THE KEELSON _BETWEEN .STA 50 a 70‘

AL'L REPAIR MATERIAL AS 24ST AL ALLOY




Section IV - RESTRICTED
AN 01-5M-3

C oS e o 051.24ST AL ALLOY
TYPSPACING e —SHEET ~ANGLES
EXCEPT AS NOTED :

TYP. EDGE
DISTANCE o :
o 24ST AL ALLOY .
. WEB INSERT——

-__\ L. - _‘-_ —

1 ALcoa ksa73 EXTRUDED - L
"KEEL SECTION OR EQUIVALENT -
 INSERT IN DAMAGED AREA-.

SEE NOTES T - ." . -

_ oe4 24ST AL, ALLOY * __: -
- SHEET ANGLE - .. ... -

"ALCOA’ K8471 EXTRUDED -
CHANNEL OR EQUIVALENT-
~.| 7 INSERT IN DAMAGED :

|- AREA - SEE NOTES

BT 24ST. AL -ALLOY - °
FILE TO FIT RAOW. .~

FOR SKIN
> PATCH RIVET -
. PATTERN AND'
- T TRIMMING 6F -,
_DAMAGED SKIN -SEE -

_PATCH _PLATE FOR ¢ "
/. DAMAGED KEEL WEB-~

. "SEE FIGURE 4.8 77
.. FOR RIVET PATTERN

" cuT OUT ALCOA K947I SECTlON OVER LENGTH 9 GREATEF! :
S THAN CUT OUT LENGTH_ OF ALCOA K947.3 SECTION -

_ @ INDICATES AN456ADB RIVETS
o INDICATES AN442ADB RIVETS I ;
SEE’ FIGURE 4. a FOR REPAIR OF SKIN on W‘EB IR

~ | USE MARINE GLUE AND FABRIC BETWEEN KEEL SECTION sl
< .| AND REPAIR PARTS FOR A WATER SEAL : s R - SUSE ADDITIONAL

T St MARINE GLUE AND FABRIC AS A ;
. _PICK ‘UP EXISTING FquT HOLEs WHERE POSSIBLE L L U WATER SEAL N I'HESE AREAS

AT e TR S E R R T - e




| ' RESTRICTED ‘ ' Section 1V
' ’ AN 01-5M-3 :

ALLOWED‘ BETWEEN
_ RIVETS ONLY .

| THE SUM OF HOLE DIAME 7
4. TERS:'IN  WEB  IN THIS". 7.5 ‘ /-NO DAMAGE ALLOWED
_AREA 'MAY BE Y% OF. THE! - \'/ TO WEB_ IN-THIS AREA .
. PANEL WIDTH -MEASURED' "~ |- q 7 / " { EXCEPT NICKS AND:* :
" BETWEEN HORIZONTALS: it i f DENTS NOT AFFECTING
RIVETS. . f= : § o oac i WATERTIGHTNESS i

1 [ THE SUM OF HOLE DIAME TERS
INAPANEL MUST NOT EXCEED |

: h i o B “NO DAMAGE ALLOWEDJ <
No DAMAGE ALLOWED TA. -1 -:‘; 3 - STA TO LOWER KEEL ANGLES
- TO’ HYDROPRESSED WEB 740 41 4.2 43— .50 ﬁ : E SR
EXCEPT- NICKS AND: v
| DENTS™ NOT. AFFECT:NG VIEW LOOKING INBOARD

. WATERTIGHTNESS.: . .-- B 1 H SIDE g

.MEMBER ALLOWED )
ONLY BETWEEN RIVETS

,NOTES: -

IN SECTION iEWS SHADED:-
AREAS SHOW ALL NEGLIG!BLE
DAMAGE ALLOWED IN ADDITION -
TO Y42 NICKS AND DENTS NOT |-
EXCEEDING: 1/~ LONG-AND ATz:: -
LEAST  APART. {
ALL NICKS, HOLES "AND
DAMAGED AREAS MUST:
BE FILED SMOOTH::

. BETWEEN STA. 4 3&50
- BETWEEN STA. 4. 2843

TRy
L

) Flgure 4-34-Maln Wbeel ?Vellrinclo;d.re-Neghgable




Section IV ' RESTRICTED . :
AN 01-5M-3

TRIM QUT OUT__
AREA TO MAIN=
TAIN 1} BOLT. -

‘NOTES? NS :
. lNDlCATES AN4 STEEL. BOLTS AND AN365 NUTS®

- !

FdR REPAIR OF SHEA WEB, ;4..
'SEE FIGURE 4—6.."

- .
USE MARINE GLUE AND FABRIC
‘TO MAKE WATERTIGHT SHEAR




o ' " RESTRICTED - Section IV -~
' . S .o AN 01-5M-3 :

3 MIN, TYPICAL. BOLT.
EDGE DISTANCE .

“i87 " 24ST AL -
ALLOY SHEET
FILE TO FIT RADIUS

IBT 24ST AL
ALLOY SHEET

09'| 2asT AL
'ALLOY SHEET.

‘REF’LACEMENT ]
NE7x 1‘ 24ST AL. ALLOY

.DENOTES ANS STEEL BOLTS, \ =il USE ‘MARINE GLUE AND ‘FABRIC TO®
. AN365-428 NUTS 8' AL .~ ~... ¥ 8 o MAKE REF’AIR WATER TIGHT.:

l




Section IV " RESTRICTED
AN 01-5M.3

UPPER LANDING GEAR: F5TT ™ = e
STRUT FITTING (REF) : -

(D DENOTES AN3 TYPE BOLTS
ALL-REPAIR MATERIAL To BE
‘24ST. AL. ALLOY SHEET..”
"MINIMUM EDGE DISTANCE FOR
.AN3BOLTS 27 :

PICK UPEXISTING BOLT HOLESI
_ WHERE POSSIBLE..

. TRIM CUTOUT "AREA TO -
y MAINTAIN i. BOLT SFH.‘.ING.

VREAM BOL.T HOI_ES IQOO:t.OOCE

| TYPICAL EDGE -
. _DISTANCE . .7

TYPICAL: ©° "
BOLT SPACING

. ’, - - " s £ -
Figure 4.35 (Sheef 3 of 5 shg_qgg};Main Wheel Well Enclosure Repalr'




RESTRICTED - " Section IV
AN 01-5M-3 :

%mmvrﬁcnﬂma?z
ENDS OF.W87 SPLICE .
:ﬁ":'_ PLATES. TYPICAL FOR
: ALL I57 SALKE PLATES|
=187 245T AL ALLOY IR
SHEET " g :

‘ 1 w187 24ST AL ALLOY SHEET S
. FILE 70 AT RADIUS, = .:@ . .

<156 24ST AL, ALLOY,
: SHEET INSERT.:

" 064 245T AL ALLov-
"'SHEET FLLER o

A56 24ST AL. ALLOY,
SHEET .INSERT

R
(091 245T AL ALLOY o
& .~ SHEET ANGLE . . F
T TG : ~3 EDGE DISTANCE Fon-‘- IR
064 24ST AL. ALLOY - [064 245T AL AELOY RIVETS "~ '; coreg
SHEET SKIN FILLER ', SHEET FILLER ey - 3 R
. ST — T ;" .oa4 2451' AL. ALLOY SHEET ANGLE-
_*t— B, :" e "-, ': --‘.‘.‘. .' ce T "-( - _, .
' < 4 FORDETAILS OF WEB OR:
THESE RIVETS -ro BE T
[TAN aazADe. T SKIN SPLICE RIVET. .

.

. PATTERN. SEE FIGURE 4-6
" SKIN spuca PLATE. FOR '

DETAILS OF REPAIR  SEE
_FIGURE 4-

7 DRIVE TWG: s
Z AN 356AD6 RVETS |
. ON BOTH SIDES OF -]
SHEAR WEB ‘THRU. 1.
- CENTER OF SEAMS.
FOR WATER SEAL.

sscnon' 5 _Aﬁ

AN 45608 RIVETS 4 REQD
- EACH SIDE OF DAMAGE - -
] INBOARD SIDE OF SHEAR
WEB ONLY“ -y

O INDICATES AN 456A06 mvzrs
. . EXCEPT AS NOTED “& F
‘ -BOTTOM -

SKIN SPLICE USE MARINE GLUE “AND FABRIE
p,__ATE ~ OR EQUIVALENT FORA‘WATER

SEAL - LY

EDGE DISTANCE FOR AN 45503,,,
RIVETS 7TO BE §: ;
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AL ALLOY
SHEET,;

SECTION OR EQUIVALENT
TO DAMAGED SECTION‘*_

_SHEAR WEB SEE.""
FIGURE 4--5 ) W

INDICATES AN4 S$TEEL BOLTS "AN365 STEEL
LOCK NUTS  AND ANSEQ ALUMINUM INSU-
LATING WASHERS : L

TALL hEPAlR MATERIAL‘ -ro BE 2451’
“ALUMINUM_ ALLOY.- :
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Section V

Index No. Structure Figure No.
1. Upper ““Vee’” Strut  5:7
2, U Strut . 527
3. Drag Ponel 5-5,5-6
c A Floot -5 5.3 5.4
5. Lower “Vee” Strut 5.8

Figure 5-1 (Sheet 2 of 2 Sheets)—Main Alighting Gear Components
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SECTION V_

5-1. GENERAL.
(See figure 5.1.)

5-2. The PBY.5A and PBY-6A airplanes are cqulppnd
with dual alighting gears. The stepped hull bottom and
retractable wing tip floats provic'e a means for alighting
on water, while the retractable tricycle type landing
gear provides a means for making ground landings.
The PBY-5 airplanes are not equipped for ground
lanclmgs.

5-3. The wing tip floats are supported by the float
drag panels and are extended and retracted by the float
struts and their retracting mechanism. The float braces
and drag panels retract into recesses in the under side
of the ends of the wing, and the floats, when retracted,
form the wing tips. '

5-4. The main wheels and their retracting mechanisms
are retracted into recesses in the hull’s sides when the
_ airplane is in flight, and during all water operations.
The nose wheel and its retracting mechanism are re-
tracted into the nose wheel enclosure when the air-
plane is in flight, and during all water operations.

5-5. MAIN LANDING GEAR.
I. GENERAL. Each main landing gear consists of

inch 10-ply smooth contour tire, a Goodyear wheel
ind watertight brake assembly, a2 shock strut including
oleo, scissors and axle, a hydraulic retracting mechan.-
ism, and a strut assembly.

5.7. The strut assembly consists of two pairs of chrome-
moly "vee” struts forming a parallelogram linkage
from the oleo 1o the hull fittings and a chrome-moly
main strut from the oleo to the upper inner portion of
the wheel well. The main strut is broken near its cen-
ter so that it may fold inward during retraction.

5-8. NEGLIGIBLE DAMAGE. Smoothed out nicks
and dents not exceeding 1/32 inch in depth and % inch
in length and spaced at least 13} inches apart may be
considered negligible in all members of the main land-
ing gear. All nicks and dents must be smoothed out
to eliminate sharp corners so that stress concentrations

will not be built up.

5.9. DAMAGE REPAIRABLE BY PATCHING, IN,
SERTION OR REPLACEMENT. Because of the
high loads imposed on the landing gear assemblies

-

during take-off and landing, and the consequent ne-

cessity of keeping all units in perfect working order, no
repairs can safely be made anywhere in the landing
gear system. Instead, al!l damaged parts, with the ex.
ception of those whose injur_ies are defined as negligi.
‘ shall be replaced. R o

0. Damage to the pru'nary structurc of the lanclmg
rear necessitates close inspection of the supporting
structure for secondary dimage. Periodic inspection

134 o . RESTRICTED _
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shall be made also for slight defects in struts, fittings,

bolts and especially welded joints. Any small weakness ~

may easily become aggravated to the point of endan-
gering the operation of the system. To avoid this haz-
ard, all faulty parts must be replaced as soon as it has
been determined that the damage cannot be classed as
negligible.

*5.11. Scratches of any kind on the machined strut are

not negligible and should be carefully polished, first
with a fine emery cloth and then with crocus cloth. If
there are deep scratches with burrs, the burrs should be
removed with a fine mill file and the scratches should be

polished.

5-12. NOSE LANDING GEAR.

5-13. GENERAL. The nose lariding gear consists of a
single 30 inch, 8.ply smooth contour tail wheel type
tire, wheel and axle, a shock strut, a fork extending
from the axle to the shock strut, a shimmy damper, a
hydraulic retracting mechanism, and a strut asembly.
5-14. The strut assembly consists of a pair of chrome-
moly cross tubes bolted to the top of the oleo strur.
The outer ends of the cross tube fit into pivot bear-
ings installed on the double keels. The lower end of
the oléo strut is braced by two diagonal chrome.-moly

struts whose upper ends attach to the outer ends of the -

cross tubes. The cross tubes serve as the axis of re-
tation when the nose wheel is retracted or extended.

5.15. NEGLIGIBLE DAMAGE. The only negligible
damage that may be allowed to the members of the
nose landing gear are as follows:

The torque tube may have smoothed out nicks and
dents not exceeding 1/16 inch in depth provided
damage is at least three inches from oleo strut at-
taching fitting. There is no restriction on the number
or length of these nicks and dents but no other type
of damage permitted.

The diagonal struts may have smoothed out nicks
and dents not exceeding 1/32 inch in depth with no
restriction on their length. - .

5.16. Smoothed out nicks and dents not exceeding .

1/16 inch in depth and 2§ inch in length and spaced
at least one inch apart may be considered negligible in
the nose wheel fork. No other damage is consldered
negligible.

5-17. DAMAGE REPAIRABLE BY PATCHING, IN.

SERTION OR REPLACEMENT. Refer to paragraph

5.9 above.

5-18. FLOATS.

5-19. GENERAL. Each float structure is of a stressed
skin, all metal aluminum alloy construction, consisting
of six transverse frames and bulkheads, and longi-
tudinal stringers. Each float contains three watertight
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n /e ALLOWABLE ’
aL s ICLEANED UP DAMAGE
{ oy TON ALL ANGLES
B | et
SECTION F-F

/s ALLOWABLE
CLEANED UP
DAMAGE

SEE NOTES

LLOWABLE
DAMAGE PROVIDED
ATERTIGHTNES S
IS NOT DESTROYED

SECTION DD
SMOOTHED OUT DAMAGE
MAY BE CONSIDERED
NEGLIGIBLE :

WATERTIGHT AREA
NO HOLES PERMITTED
UNLESS PATCHED

ENTIRE UPPER

BE DAMAGED
SEE NOTES

SECTION C-C

ALLOY. ABLE

SMOOTHED OUT NICKS
AND SCRATCHES, NOT TO
EXCEED +/32 DEPTH. ~

SECTION B-B
SEE NOTES

-

" ) ‘NOTES.
HOLES PERMITTED IN BLK'D NO DAMAGE PERMITTED TO WEB
WEB NON-WATERTIGHT EXCEPT FOR SMOOTH DENTS FREE
SEE NOTES AREA. TOTAL AREA OF FROM CRACKS, SCORING OR ABRASIONS
. TRIMMED HOLES NOT TO AND NOT EXCEEDING I/8 IN DEPTH -
EXCEED AREA OF 3 DIAM. WATERTIGHTNESS MUST BE PRESERVED

NO NEGLIGIBLE DAMAGE PERMITTED
, ON DRAG PANEL FITTING. EXCEPT
‘/"f‘l . ALLOWABLE DAMAGE 1732 DEPTH

‘/azf__,mowoso WATERTIGHTNESS .
1S NOT DESTROYED

SECTION A-A - - :

B D e m e 4

Figure 5-2—Float-Negligible Damage -
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A A .072 24ST AL ALLOY
‘ . SPLICERPLATES ... . . |

040 24 ST AL ALLOY
SKIN PATCH

NOTE:

AND PATCH PLATE .

| E—— ——— —

RIVET PLUG FOR
WATER TIGHT-
NESS

PLUG ENDS WITH
ALUMINUM PLUG

WATER SEAL WITH MARINE

GLUE AND FABRIC BETWEEN
SPLICE PLATE ON QUTSIDE
OF KEEL AND BETWEEN SKIN

O DENOTES ANdgg 2AD5 RIVETS,
® DENOTES AN442ADE RIVETS

ORIGINAL-
SKIN

Vii#8 040 24 ST AL-
¢ § AL FILLERS
C —_064 245T AL.AL.
2 KEEL INSERT ANGLES

064 24 ST, AL.
AL .SPLICE PLATE

Figure 5-3—Filoat Keel Repair
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-~ AETRIM--OUT - DAMAGE =2 " e e

AREA APPROX. AS

SHOWN G\Z
_ y

o . NOTES: ‘
o @ DENOTES ANAS6AD5 RIVETS.
e o (ODENOTES AN456AD6 RIVETS.
| @ PICK UP EXISTING RIVETS .
Ny - WHEREVER POSSIBLE.

~ o ™~ . o“ WATERSEAL ALL SEAMS WITH
o Zh MARINE GLUE AND FABRIC.

516 EDGE DISTANCE FOR
At L RIVETS,

040 SPLICE. PLATE
24ST AL.ALLOY SHEET.

é.
1 072 SPLICE ANGLE
24ST AL.ALLOY SHEET.

PLUG ENDS WITH 25
AL.PLUGS § PACK
WITH MARINE GLUE.

FINISHED REPAIR
LOOKING OUTB'D.

Figure 5-4—Float Chine Repair
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~ compartments, which are vented by tubing into the drag

panel. The vent lines should be kept unobstructed at

equi.valcnt bent up section as shown in Section VIII
may be substituted. Refer to figure 5.3 for typical keel

A e to difference of pressure within the float and the
- atmosphere at high alttude.

5.20. To give access to the interior of the float for
periodic inspection or repair, five doors are provided
on the upper surfaces of the float. These doors are a

structural part of the float and must be securely fast- -

ened to the deck with screws to prevent possible buck-
ling of the float skin and leakage of water into the
watertight compartments of the float. ,

5-21. NEGLIGIBLE DAMAGE. Dents in the float
plating, located at least two inches from structural mem-
bers such as stringers, frames or bulkheads, need not
be repaired if they are free from sharply defined edges,
scoring or abrasions. A smooth dent not exceeding
a depth of 34 inches, and extending over an area not
including a structural member would be regarded as
negligible. Under no circumstances can plating damage
which results in injury to stringers, be considered neg-
ligible. For negligible damage to bulkheads, beltframes,
stringers and other structural members refer to fig-
ure 5-2. )

5-22. DAMAGE REPAIRABLE BY PATCHING
AND INSERTION. Repairs accomplished by patch-
ing restore strength or water tightness or both to a
member when the damage is not extensive enough to
rrant inserting a filler or replacing with a new mem-
- An insertion repair is necessary when the original
member has been cut through to remove the damage
and consists of a matching section, inserted to fill the
gap and secured in place by splice plates or angles.

5.23. Cracks, scores and dents in the float plating may
be repaired by patching, provided the damaged area
can be restored to shape or cut away and effectively re-
paired. The distorted plating must first be restored to

. shape using a mallet and wooden backing block. It is

imperative that after this operation the structure in the
vicinity be examined since straightening may have
caused cracks to develop or rivets to be strained,

5-24. Cracks should have & Y4 inch diameter hole
drilled at each extremity to prevent further extension.
The patch plate must be prepared from material of
the same gage, or the next heavier gage, and specifica-
tion as the plate being repaired. Where possible, the
repair patch plate should be fitted on the outside of
the hull, especially when the plating is badly cracked,
since this will minimize possible corrosion. To insure
water tightness use marine glue and fabric, zinc chro-
mate tape, or 1/64 synthetic rubber sheet between the
patch plate and float plating before riveting. See figure

~ 4-6 for typical tepair. For typical stringer repair refer

to figure 4-9.

3-25. A damaged keel can be repaired by cutting out

damaged portion and inserting a new piece of the -

e size, gage and specification as the damaged part,
“f 2 keel extrusion is ot available for insertion ap

138

5-26. A damaged chine angle or plate can be repaired
by cutting out the damaged portion and splicing across
with a piece of the same size, gage and specification as
the chine angle. The next heavier gage may be used
but under no circumstances should a lighter gage be-
used. The adjacent shell plating should be restored to
shape and any damage to stringers, frames and bulk.
heads must be repaired. The existing rivet holes in the
plates can be used; distorted rivet holes may be drilled
out for the next larger size rivet. In order to insure
water tightness, insertion pieces, butt-straps and plating
must be separated by marine glue and fabric, zinc
chromate tape, or 1/64 synthetic rubber sheet before
riveting. A typical chine repair is shown in figure 54,

5-27, DAMAGE REPAIRABLE BY REPLACEMENT.
Damage to certain short sections of structure or parts
such as drag panel attaching fittings or strut fittings
whose shape makes them difficult to repair will necessi-
tate their replacement. It is more economical to replace
members in cases where the total amount of time and
material used to repair the member is equal or greater
than the amount used to replace the member.

5-28. DRAG PANEL.

5-29. GENERAL. The drag panel is the main load
carrying structural member of the float bracing struc-
ture. It is of aluminum alloy construction and is de-
signed to carry the drag and vertical loads imposed
upon it by the float. The two vertical and four diagonal
channel shaped beams are the main load carrying mem-
bers and are stiffened and tied together by means of
transverse and vertical ribs and the panel skin. The low-
er 2/3 of the drag panel must be kept water tight at
all times as it is constantly submitted to water spray
during all water operations of the airplane.

5-30. NEGLIGIBLE DAMAGE. (See figure 5-5.)
Holes in the skin or in the main structural channels
of the drag panel which are classified as negligible must
fall between ribs and stiffeners. If the damage extends
across the internal structure it must be repaired.

5-31. Cracks in the shaded portion of the drag panel
skin which do not exceed ecight inches in length and
have been stop drilled and which fall between ribs and
stiffeners may be considered negligible.

5-32. All cracks and holes in the watertight portion of
the drag panel which may be considered negligible
should be temporarily patched with a doped fabric
patch in order to prevent corrosion when subjected 10
water spray. The portion of the drag panel which lies
below the upper skin splice is watertight.

5-33. DAMAGE REPAIRABLE BY PATCHING, IN.-
SERTION OR REPLACEMENT. (See figure 5-6.)

.i times to. prevent possible ripturing of the fisar skin=—""¥epair. -

Repair to the main structural beams of-the float drag -— -

panel may be made by inserting a channel shaped splice
across the damaged area, over-lapping the damaged
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A4 TYPICAL

TYPICAL NEGLIGIBLE DAMAGE FOR
ALL RIBS AND STIFFENERS IN THE

A DAAG PANEL EXCEPT THOSE IN THE
DAMAGE J' . UNSHADED PORTION .

‘. - W MAX .

!

2 TYPICAL ::;I:Irl:lfgl- SECT|OHA'A
MINIMUM - .
—AINIMUM ! ‘
t——— M I |HoLes N sHaDED amtas spacep moT
- CLOSER THAN TWO DIAMETERS ARE
& CLASSED AS NEGLIGIBLE DAMAGE )
@ N -
o
-« NON-STRUCTURAL- 1007,
DAMAGE ALLOWED
SEE DETAIL <€ ~
FOR THIS MEMBER

NO NEGLIGIBLE
DAMAGE PERMITTED
IN THIS MEMBER,

UPPER SKIN SPLICE-
WATER TIGHTNESS
NOT REQUIRED ABOVE
THIS SPLICE,

SEE DETAIL “¢*—
FOR THIS MEMBER

27 MIN.

SEE DETAIL ‘a*
FOR THIS MEMBE

SEE DETAIL"C~
FOR THIS MEMBER

NON-STRUCTURAL , 100 %
DAMAGE ALLOWED.

SEE DETAIL *B”
FOR THIS MEMBER

YL 'R

Z°MIN,
|

SHIN DAMAGE IN SHADED AREAS MUST BE
LIMITED TO HOLES NO LARGER THAN 8 INCHES
IN DIAMETER AND NOT LESS THAN Y2 DIAMETER
APART, HOLES IN THE SKIN BELOW THE UPPER -
SKIN SPLICE MUST BE PATCHED WITH A SUITABLE
WATER TIGHT SKIN PATCH. THIS PATCH MAY BE N
THE FORM OF A DOPED FABRIC PATCH, HOLES
ABOVE THE WATER TIGHT AREA NEED NOT BE
PATCHED, HOWEVER, IT IS ADVISABLE TO PATCH THE
LARGER ONES. SKIN DAMAGE AS SHOWN HERE 15
APPLICABLE TO BOTH SIDES OF THE DRAGC PANEL

ELI

Figure 5-5—Float Drag Panel-Negligible Domage
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e s
|

1# |

i .

T

._S_EC TION A-A | —_

245T AL ALLOY

PATCH PLATE
SAME GAGE AS

EXISTING SKIN.

24ST AL. ALLOY
FILLERS. GAGE
e AS REQUIRED,

PLATING SHOWN CUTS
AWAY FOR CLARITY.

TRIM OUT DAMAGED
“WAREA AS SHOWN.

245T AL ALLOY
SPLICE CHANNEL
SAME GAGE AS
DAMAGED CHANNEL.

NOTES:
© DENOTES AN442AD3 RIVETS.
O DENOTES AN442AD5 RIVETS.

EDGE DISTANCE FOR ALL
AN442AD3 RIVETS, Va4 INCH.

EDGE DISTANCE FOR ALL
ANAA4ZADS RIVETS 5/16 INCH.

IT 1S PERMISSIBLE TO USE
CHERRY RIVETS THRU OUTSIDE : 3
PATCH PLATE IF NECESSARY
EXCEPT THRU CHANNEL.

Figure 5-6—Float Drag Panel Repair .
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Section V
Parogrophs 5-34 to 5-40

ALLOWABLE BOWING OF MEMBERS
MEMBER |[MAX. BOW IN TOTAL LENGTH
T 24"
U Vs
M e
N . V2
R CE

THE BOWING OF THESE MEMBERS MAY BE N
ANY DIRECTION AS LONG AS IT DOES NOT
INTERFERE WiTH THE LOWERING AND '
RA!SING OF THE FLOATS

NOTES:; . .
NICKS NOT EXCEEDING § IN DEPTH
AND DENTS NOT EXCEEDING % IN DEPTH
MAY BE CONSIDERED AS NEGLIGIBLE
DAMAGE

Figure 5-7—Float Sfrufs-Negiigible Damage

beam far enough to pick ul:; a minimum of three rivets.
The splice channel may be bent up from the next
heavier gage aluminum alloy sheet, :

5-34. The skin paich over the damaged area may be
- made from the same gage sheet as the original skin.

In the watertight area of the drag panel (that portion
below the upper skin splice) place marine glue and
fabric, zinc chromate tape, or 1/64 synthetic rubber
sheet between the original skin and the patch in order
to preserve the watertightness.

5-35. Damage to certain short members such as the
rib angles and parts such as the wing fittings and the
float fittings whose shape makes them difficult to repair
will necessitate their replacement,

5-36. STRUTS.

'5.37. GENERAL. The float retraction and extension

mechanism linkage consists of the upper and lower
"vee” struts and the “"U” strut. The upper and lower
“vee” struts are of welded chrome-moly steel construc-
tion and the “U” strut is an aluminum alloy extrusion

with fittings attached at its ends. The struts not_only

serve as the mechanical linkage but also carry some of
the drag and vertical float loads.

5.38. NEGLIGIBLE DAMAGE. (See figure 5.7.)

Negligible damage to the float struts may take the form
of nicks a maximum of 1/32 inch deep and dents a
maximum of 1/16 inch in depth.

5-39. Minor bowing of the struts may be considered
negligible if it falls within the following limits: member
T, % inch, member U, % inch, member M, 1/16 inch,
member N, %4 inch, and member R, no bowing per-
mitted. The bowing in these members may be in any

direction as long as it does not interfere with the re-

traction and extension of the floats. No other damage
to the float struts may be considered negligible other
than that listed above.

5-40. DAMAGE REPAIRABLE BY PATCHING, IN-
SERTION OR REPLACEMENT. (See figure 5-8.)
Damage to the upper and lower "vee™ struts may be
repaired in the following manner provided the dam.
aged area is not closer than five inches to a fitting:

Clean up damaged area and stop drill the extremi-
ties' of any cracks with & % inch diameter drill.

__Form a patch-to the shape-of the member to be- re-

paired. Patch must be scarfed on a 30 degree angle and
the closest edge of the scarf to the damaged area must
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CHROME MOLY STEEL SHEET
SPECIFICATION AN-QQ-S-685,
AN-S-12,OR AN-5-22, HEAT
TREATED TO 100000 PS.I
MINIMUM SAME GAGE OR
NEXT GAGE HEAVIER THAN
MATERIAL IN DAMAGED MEM-
BER. F ARC WELDING IS USED
IT IS NOT NECESSARY TO -
HEAT TREAT MEMBER AFTER
WELDING.

[ . q -~
iy

SECTION A-A

Figure 5-8-'"Vee" Strut Repair-Float
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not be less than two inches. Gage of the paich material 5-41. Using the above method of repairing the struts
must be the same:rgagL—aj:t-hJ:dﬂmagtdznemb&:omh'c:fﬂlimim&qm“éc‘éﬁi'("?;ﬁFliE'ai_%reaﬁrig the struts after. .
( next heavier gage. ' welding.
* Pack wet asbestos around the tube as close to the 5-42. Since the *U” strut is the main member of the
R Pﬂld'f as POfSiblc in "-“'d'ff to keep the member from float retracting and extending mechanism and because
warping during the welding process. - of its shape it is advisable to replace it whenever it has
Arc weld the patch in place. - ’ been damaged. ) :
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Section Vi
Paragraphs 6-1 to 6-15

_ SECTION VL ..

I 6-1. GENERAL. .
(See figure 6-1.)
- 6-2. Each nacelle consists of four sections: an engine
I cowling section, a nacelle cowling section, oil tank sec-

tion, and an oil tank support section. The engine cowl-
ing section is made up of the nose cowl, the wrap cowl,
I the cowl flaps and the engine cow! former ring which
supports the cow! flaps. The nacelie cowl section is
made up of a short wrap cowl and two cowl panels, and
forms the fairing for the engine accessory bay which
contains the engine mount. The oil tank section con-
sists of the oil tank and four cowl panels which com-
plete the fairing between the top of the tank and the
wing and the bortom of the tank and the wing. The oil
tank support structure forms the aft part of the nacelle
and carries the engine loads to the wing. This portion

I : -of the nacelle is discussed under Section II, Wing.

6-3. OIL TANK,

'6-4. GENERAL. The oil tank assembly is a structural
part of the nacelle to which the tubular engine mount
is attached. The top and bottom of the tank is formed
- to the contour of the nacelle proper. The forward face
of the tank and the side cowl formers constitute the

K firewall. : :

6.5. The tank structure consists of pressed sheet baffles
supported by extruded angle stiffeners to which the flat
sheet side walls are attached. Fittings are provided at
each corner of the forward face for the attachment of
the cngine mount, Extruded angles are riveted to the
aft sides of the tank for attachment of the tank to the
wing nacelle structure. Flanges are also provided at
the top and bottom contoured portions of the tank for
attachment to the wing nacelle fairing. -

Note

I : The power plant must be removed from: the
- oil tank before any repairs are made to the
tank. ‘

I 6-6. NEGLIGIBLE DAMAGE. (See figure 6.2.) No
damage is permitted the rear side flanges which fasten
the cil tank to the nacelle structure on the wing. No

I damage is permitted to the oil tank sheet except smooth
dents not more than 1/16 inch deep provided there is
no indication of cracking.

I 6-7. The outer legs of the longerons (triangular shaped
members at the outer corners of the tank which extend

= from the front to the rear of the tank and enclose the

engine mount fittings at their forward end) may be
I damaged as much as two inches deep providing there
is no damage to the engine mount fitting or reinforcing
( plate. The depth of the damage is measured after trim-

I s ming the damaged area to smooth the edges.
‘ 6-8. Cracks, nicks or gouges up to 14 inch in length are

ENGINE SECTION

permitted around the beaded lightening holes and in
the lower flange of the bottom beams. Cracks must be
stop drilled and nicks and gouges must be smoothed
out. No damage is permitted to the upper flange of
the beam.

6-9. Holes up to two inches in diameter may be per.
mitted to exist in the web of the intcrnal stiffeners pro-
vided there is at least V2 inch of metal between the
holes and the edge of the stiffener and the holes are
at least one diameter apart. Cracks, nicks or gouges Vi
inch long are permitted in the flanges of the stiffencrs
and in the legs of the angle and zee stiffeners. All
cracks must be stop drilled and nicks and gouges must
be smoothed out.

6-10.° The front flange of the oil tank proper may be
damaged not to exceed a depth of 34 inch. Cracks,
nicks _or gouges must be stop drilled, routed or
smoothed out. )

6-11. Damage up to ¥% inch deep is permitted in the
top and bottom rear flanges provided not more than
balf the screw holes are damaged and there are no
more than two adjacent screw holes in any one group
damaged. Cracks must be stop drilled and nicks and
gouges must be smoothed out.

Note

All holes in the fire wall must be repaired, re-
gardless of size, to retain the fireproofing
function of the part.

6-12. DAMAGE REPAIRABLE BY PATCHING OR
INSERTION. Repairs accomplished by patching re-
store strength to a member when the damage is not
extensive enough to warrant inserting a filler or re-
placing with a new member. An insertion repair is
necessary when the original member has been cut
through to remove the damage and consists of a
matching section, inserted to fill the gap, secured in
place by splice plates or angles. Repairs to the oil tank
accomplished by patching or insertion are described
by means of figures 6.3, 6-4, 6.5 and 6-6.

6-13. Since access to the inner structure of the oil tank
is rather limited, a careful investigation of the damage
should be made in order to ascertain whether or not
the damage may be classified as negligible. Refer to the
preceding paragraph for types of negligible damage.

6-14. The fire wall webbing, which is attached to the
forward edges of the cil tank, may be patched as shown
in figure 4-6 except that no water seal is necessary.

6-15. DAMAGE REPAIRABLE BY REPLACEMENT.

. Damage 10 certain short sections of structure or parts

such as engine mount fittings, wing to tank attaching
angles or any of the tank’ castings whose shape make
them difficult to repair will necessitate their replace.
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7631, Cracks not exceeding s
‘been'stop drilled with a No. 40 (.098
‘may bér.é_qn‘sidered negligible.’s - - -

Sl S

o

1732, inch in depth and 7

over 1716 inch in depth’

: e g gl ot Licated in i€ middle 1/377 "ing Y nch in depth may be p
- of the mbe_"hiid—‘_';he""l}lp!%;aﬂu_'ﬁéi"’.léﬁ”:;hgf;:'m""‘ ches ore_aiid "aft former angles™. =
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Appendix |

Stock Description

Tubing

(' T“binz, ToovmTTonn
' Tubing

Tubing

Extrusion
Extrusion -
Extrusion -

Extrusion
Extrusion

Extrusion _

Extrusion
Extrusion

. Extrusion
Extrusion ' -
_ Extrusiém ¢

: Extruslon
Exn-uslon
Extrusion

Extrusion

“Extrusion
Extrusion

Extrusion

Extrusion L

PRI

Extfusio_n
Extrqsion‘ _

Extrusion |

Extrusion

~ Extrusion . =
o ‘Extl_'us‘ion'f )
Extrusion -
Extrusion .- .
Extrusion S

Extrusion
Extrusion
Extrus__- jon 7

Extrusion -

) Extruuon‘ .
‘ Extru.ston o

. Extru..sion’ :

vExtl"ll.liog. P
‘Extrusion - )

N “Extruuon
T Extruslon'_?_",':,‘ '

( * Extrusion® * " T A
. . . - - . " Al

Extrusion - "

. Extruslol_l' Ca T
Extrusion
Extrusion - . -
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2 K 11630 B

Gage Commerciol Designation Specification
1Y O.D. x .049 4130 Ch. Moly Steel AN.WW.T-850(N)
= 140D —4330-Ch.-Moly-Steel-— .. ... AN.WW.T-850(N)
| 1% OD.x 049 4130 Ch. Moly Steel ANTI(NY
1% OD. .072 4130 Ch. Moly Steel AN.-T-3(N) ‘
" Alcoa K 77B " 7 24ST Aluminum Alloy' QQ-A354(T)
_ . Alcoa K J7E ‘ 24ST Alummum Alloy o QQ-A-354(T)
- Alcoa K 78C * 7 24ST Aluminum Alloy QQ-A-354(T)
’ ‘Alco.'x' 78F 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 78] "' 24ST Aluminum Alloy QQ-A-354(T)
‘Alcoa K 78P g 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 78Y - 24ST Aluminum -Alloy QQ-A-354(T)
“Alcoa 734FF 24ST Aluminum Alloy QQ-A-354(T)
Alcoa 734Tr 245T Aluminum Alloy QQ-A-354(T) -
_ Alcos K 773 24ST Aluminum Alloy QQ-A-354(T)
"~ Alcoa 919 . 24ST Aluminum. Alloy QQ-A-354(T)
" Alcos K 1172 . 24ST Aluminum Alloy QQ-A.354(T) -
"7 Alcoa 12881. 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 1297 = - ' "24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 1298 . . 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K'1557 77 24ST Aluminum Alloy QQ-A-354(T)
Alcos K 1559 ° . 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 1908 7" 24ST Aluminum Alloy QQ-A-354(T)
Alcoa 2499 ' -24ST Aluminum Alloy QQA354(T) .
Alcoa K 5009 = 24ST Aluminum Alloy QQ-A-354(T) .~
Alcoa K 5010 24ST Aluminum Alloy - . QQ-A-354(T) '
Alcoa K 5090 - 24ST Aluminum Alley - QQ-A-354(T) *
Alcoa K 5401 - 24ST Aluminum Alloy QQ-A-354(T)
Alcoa K 5600 " 24ST Aluminum Alloy " QQ-A-354(T)
- Alcoa K 6235 " 248T Aluminum Alloy QQ-A-354(T)
_Alcoa K 6240 - . 24ST Aluminum Alloy QQ-A-354(T)
" Alcoa’ 6494 S  24ST Aluminum Alloy QQ-A-354(T)
~ Alcoa K 7604 _ 24sT Aluminum Alloy QQ-A.354(T)
"Alcoa K 8669 .7 ° 24ST Aluminum Alloy - QQ-A-354(T) -
e K 9047 s '24ST Aluminum Alloy QQ-A-354(T) -1 .. -
icoa K 9048 24ST Aluminum Alloy . QQ- -A-354(T) -
K.9471 . ..  24ST Aluminum Alley QQ-A3SH(TY ~ *
K 9472 . o 24ST Aluminum Alloy QQ-A-S'H(T\ ’ ‘
K 9473 . 248T Alurmnum Alloy - .- QQ-A-ISH(T
2 K 9695 ° B 24ST Aluminum Alloy - : QQ- A3S4(TH e
K 9823 - - . 24ST Aluminum Alley ~ QQ-A- iu\n e
K 9831 24ST Aluminum Alloy QQ-A- IS4 1Y, ‘
K 9876 . - 24ST Aluminum Alloy TOQQ-A S T, E ;- S
K llbl.” o 24ST- Alominum Alloy QQ-.'\"“‘W\ 1'.‘. T
a K 11270 24ST Aluminum Alloy QU-A v 1Y
K 11271 24ST Aluminum Allu.\-' _ QQ-'-'\ ""'4\1" e
K 11272 ) 24ST Aluminum A“l"_\‘ _ QY A _-""l' 1‘ CE
, K 11407: S 24ST Aluminum Alley . -, QQ A -‘i\l\
) 24ST Ahmunum Alloy - ’ O -\ -‘-l\ 'l_\

24ST Alummum

Ay

QQA

-
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-Stock Description — ————Goge Commercial Designation Specification -
I "~ Extrusion  Alcoa K 11632 24ST._Aluminum_Alloy_.. ... QQ.A-354(T) . g
- Extrusion” -~ = -—Alcoa K- 11633 23ST Aluminum Alloy - QQ-A.354(T) o
Extrusion Alcoa K 11634 245T Aluminum Alloy QQ-A-354(T) _
I_; ' ) . Extrusion . Alcoa K 11635 = - 24ST Aluminum Alloy QQ-A-354(T)
‘\-.Z P Extrusion Alcoa K 11636 - 24ST Aluminum Alloy T QQ-A-354(T)
. Extrusion - .. Alcoa K 11637 245T Aluminum Alloy +  QQ.A-354(T)
r/ ’ Extrusion =~~~ " Alcoa K ‘11638 - 24ST Aluminum Alloy . QQ-A-354(T)
L Extrusion . - Alcoa K 11818 . _  24ST Aluminum Alloy . - QQR-A-354(T)
N Extrusion ‘ . Alcoa K 11819 _ 24ST Aluminum Alloy QQ-A-354(T)
I o Extrusion - Alcoa K 11820 - o 24ST Aluminum Alloy . QQ-A-354(T)
‘ Extrusion = Alcoa K 11824 ,  245T Aluminum Alloy QQ-A-354(T) .
: . Extrusion Alcoa K 11871 . 24ST Aluminum Alloy QQ-A-354(T)
I‘ Extrusion . Alcoa K 11886 . 245T Aluminum Alloy ©  QQ-A-354(T)
S Extrusion - -~ 7 A_Icoa- K 12023 e '24ST Aluminum Alloy~ QQ-A-354(T)
Extrusion -~ Alcoa K 12024 - . . 24ST Aluminum Alloy = . QQ-A-354(T)
I-‘ e Extrusion . . Alcoa K 12027 . | . 24ST Aluminum Alloy - = QQA354(T) |
> " Extrusion ~  Alcoa K 12028 24ST Aluminum Alloy”." QQ-A-354(T)
- . Extrusion Alcoa K 12468 © - . 24T Aluminum Alloy - QQ-A-354(T)
I | Extrusion Alcoa K 13428 = - 24ST Aluminum Alloy QQ-A-354(T) -
Extrusion - - Alcoz K 13604 "24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcoa K 13624 - 24ST Aluminum Alloy QQ-A-354(T)
I Extrusion - - Alcoa K 13639 24ST Aluminum Alloy © QQ-A-354(T)
Extrusion Alcoa K 13651 .. . 245T Aluminum Alloy QQ-A-354(T)
R Extrusion . Alcoa K 13686 24ST Aluminum Alloy - QQ-A-354(T) ™,
D Extrusion ' Alcoa K 13689 24ST Aluminum Alloy QQ-A-354(T)
Extrusion ' Alcoa K 14033 , 24ST Aluminum Alloy - QQ-A-354(T). -
- Extrusion Alcoa K 14034 , 24ST Aluminum Alloy ‘QQ-A-354(T) .
l Extrusion " Alcoa K 14035 ) 24ST Aluminum Alloy _. ' QQ-A_-.354'(T)‘ o
* Extrusion . Alcoa K 14040 - 245T Aluminum Alloy - QQ-A354(T), - .
Extrusion ©  Alcoa K 14049 © . '° 24ST Aluminum Alloy - QQ-A-354(T) - )
I Extrusion " Alcoa K 14221 a o 24ST Aluminum Alloy .~ QQ-A354(T) . - -
T  Extrusion ~ - "__ . Alcoa K 30787 . . . .. .. 24ST Aluminum. Alloy * .. QQ-A-354(T) = -
0 T Exteusion . - Alcoa K 31150 S 2077 248T Aluminum Alloy . *- " QQ-A-354(T) 1. 7
S . : _:_ o~
E B TR S S 173
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T T APPENDIX 1
YPICAL—REPAIRS =

RIVET PATTERN TYPE A"

ENDS OF REPAIR ANGLE
FLANGES MUST EXTEND AS .
FAR AS ENDS OF EXTRUDED
ANGLE FLANGES -

MUST EXTEND AS FAR AS ENDS
OF EXTRLDED ANGLE FLANGES

+ SECTION

NOTES' }
"+ INDICATES TWO SPLICE ANGLES ONE NESTING
: WITHIN THE OTHER AS SHOWN IN THIS SECTION
mvc‘r PATTERN TyeE'E ALL REPAIR MATERIAL TO BE 24ST ‘AL. ALLOY - - .
: SECTION B B FOR INSERT SECTION USE PIECE OF SAME EXTRUSION
- AS THAT DAMAGED OR THE EOUIVALENT BENT-UP - |- g
. R ; . SECTION SHOWN IN SECTION Viil - AR
. REPAIR =
' SPLICE [{GAGE OF | ANGLE RIVET :
EXTRUSION|OVERLAP | REPAIR | BEND |PATTERN| RIVET PER P* (g D"
pE NO.J (0 | ANGLES| RADIUS |- TYPE SPLICE -
K78P 2 * 040 32 A AN442AD4 1o Ve .'k Shc
| keza0| 194 | » 051 348 A |aNas2aDs| 8 . [ Va2 o
k13624 | 234 | w040 | ‘A A AN442AD4 12 - e Ya /g | -
K 5401 212 | =072 \ia A ANS4ZADS 10 15/32 She The .
S K 78C 314 | ® 064 Ms A AN442ADS| 14 15/32 She /2 e
- Lwrey 3748 | ® 072 a A |aN4s2aDS| 14 18432 sAe oAe ’ .
o K78F | a4 | ®» o064l A___laNaaz2aDE| 14 e - 38 sk - :
L K778 51k | ».072 % A |aN44a2ADS| 18 s ¥e Sh N
- K78Y | 4 =080 W A |anaszpa 1 10 ¥a 2 | M ( }
. K77F | &34 | % 081 9/32 A AN442D8 12 A Va2 3/a S
L xnesz{ a3 | »os T ) ANA42D8 10 Vfa Va s/» :
it I B PR ° - .* - -
oL 14 - - - e 3 -
‘ ; c ) Flgnre B-I—Typn:ul Repcun-Equal Anglu .'. RS v
. . Al e - - - i
. 174 - nzsmcreo T R )
- o . L > -TP e L - i © q._L. - . o - . ..;
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Appendix Il

e

TYPE “B" REPAIR

. TYPE “A” REPAIR

NOTE-S;-‘- LT e s ) et o B Lo o =
ALL SPLICE MATERIAL TO BE 24ST ALUMINUM ALLOY, . = .. B
FOR INSERT USE PIECE OF SAME EXTRUSION AS THAT DAMAGED

OR THE EOUIVALENT BENT-UP SECTION GIVEN IN SECTION Vit o

& INDICATES TWO REPAIR ANGLES, ONE NESTED WITHIN THE OTHER.

- - . .

ENDS OF REPAIR ANGLE FLANGES
MUST EXTEND AS FAR AS ENDS OF
EXTRUDED ANGLE FLANGES.

EXTRUSION | REPAIR [OVERLAP (0} GAGE OF | oo\ RIVeT [NORIVETS .
DIE NO.| " Type |EACH SIDE | SPLICE RADIUS TYPE EACH SIDE [ F |-P
OF DAMAGE ANGLE OF SPLICE - : -

Ki4033 C 2/2 - .. 064 3218 |AN442ADs] . o0 5161 3/8 [15/52
KI3689 T A 3 # .040 5/32 |AN442 ADE 1l 3/a | 748 |3/,
KI13689 C 39/ # 064 i/e  |AN442ADE 12 3/ |15/32] 8/is
K734FF A 41/4 # 064 /8 ~ |AN442 ADE 14 3/8 (1532 | 7/8
K734TT B . 43/a #* 072 3/1e |AN442 DB 14 /2 |1 5/8 [11/4
KIZR8 [+ 3 - # .040 5/32 |ANA42 ADS 10 3/8 | 7/i6 | /16
KE494 A 3 - 072 i/a  |AN442 ADB 14 3/l s/ |9/ie
K9876 [ 23/8 * .040 3/3z2 |ANA42 ADa 12 I/a | s/ef3/s.
K636 A 39/is # 064 /4 ANd442 ADS| 17 3/ 5/ [9/8
K638 a 3 %/1e #* 064 L4 AN4 42 ADE 22 /e | 5/8 |9/ie
Ki1820 A 3%/ 091 5/i8 |ANA42 ADE 17 3/

- Figire B2-Typical Repairs-Unequal Angl
‘ oT RESTRICTED ~ - '

L JERILI R
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176.

—
.. _ : : —INSERT ANGLE
FILE OFF -BULB AND _# e : . : . .
. /—EXTEND REPAIR 7 R : o S
", ANGLES TO END™ RIS - _ e .
OF EXTRUSION, |} A , Lo
FLANGE = . .~ : : ' -~
1_/
FILE INNER REPAIR
ANGLE TO FIT RADIUS
OF BULB AS SHOWN
D‘
¥ .
. R ] ! B .
ENDS OF REPAIR ANGLE FLANGES -
MUST EXTEND AS FAR AS ENDS OF|
EXTRUDED ANGLE FLANGES
NG SECTION A‘A -
NOTES: S
# SEE SECTION X o )
_ALL REPAIR MATERIAL TO BE 24T AL. ALLOY .|
FOR INSERT SECTION USE PIECE OF SAME - .~ . .1
EXTRUSION AS THAT DAMAGED OR THE o . ooy o
EXUIVALENT BENT UP SECTION SHOWNIN = . .1~ ~
. e SECTION MII° L el ‘
<. ...~ SEE TABLE BELOW FOR ALL REPAIR INFORMATION .-
K - - o [ . s . . : ] - .
EXTRUSION SPLICE . | GAGE OF [RePAIR ‘ RIVETSPER|  won * { g U - .
DIE NG IvERLAP O RSiat s, [BEND RIVET | spLICE i L G DR B
KISS9 3% | .os1 | &7 lansg 1a 2 x T B )
K298 3% - | os1 - 2 |anascaps| 14 2 i 21~
K5009 a3 | oes 3 - |pN442ADS 18 - % % R O ...
K7781 55 | ooa |. & |AN442AD6 18 B 1: i I
. ‘ -A-. . ‘- o ‘.._. o . . '. - -L ) .. . - E . ..- . ‘.,v'./'
Figure B."—_TYP' ol Repﬂfr.i-ﬂulb Anglei - P
. . R T . e EN -2 T oL ’
RESTRICTED .- .~ " . - 77 . o ' '
et ': {{1 Tl Y u :','/.; b '-',;-".' . - .L.'r .
T e B fiins po g, o BTl
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] e — : P _
B & :. ENDSﬂﬂEEAdR‘ERKEEE _ —INSERT- e
FLANGES MUST EXTEND iz ;
- AS FAR AS ENDS OF
- - EXTRUDED ZEE SECTION, .
™~ . . ) e -
: - = -
! ST +— :
- C— - -
SECTION A-A " ¥ - : .
9 + L =
1. - i
g - z —
. + ks = =
= t o * : =
- ¥ -
REN | GV
L =

[ (TYPE W RIVET PATTERN

TYPE *‘B” RIVET PATTERN

" ALL SPLICE MATERIAL TO BE 245T AL ALLOY, ' T

FOR INSERT USE PIECE OF SAME EXTRUSION OR THE EQUIVALENT BENT UP SECTION
GIVEN IN SECTION VIII,

LE OFF LiPS OF EXTRUS!ON TO ALLOW FOR SPUCING

T . - e - Sy e
- - T - oo - : S -
. . s - . . ) . “ < .
Gew . PR - - . . . N

1 lexTRUSION SPLICE RW‘ET REPAIR . - GAGE OF NO.OF RIVETS] B ’
- IOVERL AP [PATTERN | ANGLES RIVET REPAIR _EACH SIDE D ]1.E ] A P
DIE  No. [(2)] TYPE END RADIUS) - ANGLES OF SPLICE - - :
F ) < - .
Ka6e9 3 B /s __ IAN442ADE|064x 7 x17_ |[LANGES 1 % |3 Yo 1 %e 1
k9047 | 23 - A e |AN4a2ADS|05Ix T, x5, [FLANGES 1T, B, | ¥ Yo [, |-
Kooas | 217, - A Ye___[AN442 ADS|051x Y« [FLANTES: a Y%e | %e [ ™A
Kllg24 | 3 B_| - 7% _ |ANa42AD6|06axY, x1 Y, [[LANGES .,‘ = | % % F/:: K
K270 -3 A EA AN442ADG.064:'§/,6:<| weso o 8] % % | %e | Y
K1i886 | 15 A | - 7 |AN442AD404a0x L ul/, [FRANGES T3 i, e 1 %
—. | |xidese [ 2% A Y52 |AN442 ADEOSIX Y« [LLANGES B3/ Ye 1 % [k -
N B T T TN Y A Yo__|ANa42A05[051x Y, X3, [ELANGES &3/ > e 1'% :
.- 2 . e - [WES 5 fo_| /Ae | a3z i
-“/,' . ) - . R ~ - _‘:
.‘ Figure B-4—Typfcul Repalrs-Extruded Zeo Sechons -
' - RESTRICTED ' -7 177 -
) i e > T e Il e R S L A
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i

e oo o

.o

© NOTES: = -~~~ T '
'ALL SPLICE' MATERIAL TO BE 24ST AL. ALLOY

FOR INSERT USE PIECE OF

THE EQUIVALENT | BENT

__ INSERT SECTION

SAME EXTRUSIO
up SECTION GIVEN IN SECT

T DAM AGED OR

Nm

-

o EXTRUSION|  MINIMUM SIZE OF NUMBER RIVETS| .
o DIE . | OVERLAP FOR SPLICE PLATES i GACH SiDE OF SPUCE RTJ;IES 1elAa
I_ NUMBER [W PLATE [F PLATE [W’PLATE F PLATE ‘W PLATE,F PLATE
' - Ki2023 2 Wie| 4 Vs |091x23a[102x10 15 -} 14 AN4428D6[34 | Vo o
S KI2024 21s| 44| oox23ll02x2%| 15 16 |anaa2aD634 | Vo [Yis|
I knz72 | 4 Wie| 6 el 091x2%[125%2%] 15 24 |anaa2aD6%8 | Y2 [Ue
Kil407 24e| 8 Yal.091x23f156x2%] 15 30 |aN4a2aDg3m|le .
S B w2a99. | 1| Va| 2 He|oO72x1 |OB4axil2] S 8 |ANa42aD6 Vs |3e|Ue
l Kii72 ai/a| 6 'Hg|li56xils]|i56%2la] 13 24 42408V | V2| -
I i - Flgure B-S—Typlml Repmrs-!xlruded Tee Sechons SO ot -
.. 178 RES'rnlcr;p S SR ,
L, i :"h’ e s T = N “"'- '.A-‘:-__lt' - = e .I,- - oY .'- .
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Appendix il

p |TINNERMAN
PART NO.

K 6912
T 6913
6914

TYPICAL
DAMAGE

SIDE VIEW OF
STANDARD BULLET
HOLE PATCH

INSERTION
OF SPEED NUT
.SCREW & STOP
IN THE HOLE

e, _ e

DAMAGED AREA
CLEANED UP

COMPLETED
) REPA'R - s :

~ _ .. Figure B-6—‘l' picall;n.By";f Pa

’

tch Repair ..~ . .
u - S . méstmicteD 7T '




