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Introduction
AN

. airplane. The information contained is also
applicable to PBY.

wise stated, - - _ _

" The book is arranged to co;en_-_'!-_c'j:iirs_“to- each major

I component of the ,airpls',n'e"se;p'arately. Typical repairs

, @Pplicable to any part of the airplane are given in Ap-

. pendix II, The organization of the book is shown by
I the Table of Contents, - -+ v L e -

Since this book is intended primarily for the repair
of a specific type of airplane, neither fundamental re.
pair procedure nor general aircraft repair will be cov.
ered by this book. For such material the General
Manual for Structural Repair (AN 01-1A-1) should be
consulted, T .,_ o -

Because of the lack of a standar:i terminology in the
" aircraft industry, certain terms used throughout this
* manual are illustrated below for clarification. o

5 and PBY-54 airplanes unless other-

Controls, armament, instruments, furnishing and the

RESTRICTED

01-5M.3

T associated anE!cs, brackets, élips and supporting struc-

ture have been omitted from the illustrations and de.
i are¢ not considered primary
structure (i.e. not contributing 1o the strength of the
T A o : '

Since the l.‘ype,. 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 usually pe possible to combine some of
the repairs outlined to effect a satisfactory repair for
any combination of damage, - L

AN 01.5MA.2 (PBY.5 and PBY.S5A Airplanes) .
01-5MC.2 (PBY-6A Airplanes)-—
The Illustrated Pargs Catalogue (AN 01.5M-4) may

* be used for ide tifying parts for Maintenance and
Repair, _ ' '

DIAGONAL
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I Section | RESTRICTED
Paragrophs 1-1 te 1-18 AN 01-5M-3

I" o _ 777 TSECTION'T
) ' ’ o R . BU h GENER‘AL’f’ pabl e ToTTTTm T o

‘ 1-1. TYPE OF CONSTRUCTION. - through steel fittings into hull bulkheads 4 and 5 )
1-2. The PBY-6A is an amphibious flying boat designed which are the main structural members of the hull. | (
for both land and water operations. The hull and re. 1-10. ALIGHTING GEAR. The landing gear con:

. tractable wing tip floats provide a means of landing ., of two main wheels attached by shock struts and " -
on water while the retractable tricycle type landing gear - retracting mechanism between hull bulkheads 4 and 5,
enables the airplane 10 land on the ground. " and a nose-wheel attached to a shock strut and re.

1.3, WING. The wing is.a semicantilever beam of con- tracting mechanism located in the bow of the hull.
ventional two-spar skin stringer design braced by two ;11 ENGINE AND NACELLE. Two R-1830.92 en.
wing-hull struts on each side of the a"_?laf’e' The wing gines are mounted to the center section of the wing by
assembly is composed of a center section and two re- means of welded steel tube engine mounts.
movable outer panels which include the ailerons. At- . . v .
tachment of the wing to the hull is accomplished by 1‘1_2' The engines are faired by the nacelle fairings
means of the struts and two bolted joints at the cen. which converge to the contour of the top and bottom
ter of the sirplane (at hull bulkheads 4 and 5). _ wing surfaces. , _
1-4. EMPENNAGE. The PBY-S5A empennage has A-13. For a more comprehensive description of the va. .
rious structural components refer to the section of the

- _ been redesigned for the PBY-6A to incorporate over- h rele !
_ hanging balances.on the elevators and rudder and to handbook covering the specific item. -

" decrease the rudder chord and increase the rudder 1-14. INSPECTION FOR DAMAGE.
height. The two tails are structurally similar. This man. - IN trol should be i od
- ual will discuss the structure of the PBY-6A tail. Where  1-15- GENE;‘AL The airplane sho s inspectet
dissimilarity exists the detail design of both will be  Petiodically for damaged structure. A thorough exami.
I nation will permit the preparation of a detailed repair

covered. . Y —rm ' £

. . plan which will insure the availability of the necessary
1-5. The empennage group consists of a vertical sta- - materials and tools and will prevent loss of valuable
bilizer (the lower half of which is an integral part of time. Remove all grease, dirt, etc., at and in the vi.

the_hull), a horizontal stabilizer, a rudder and two cinity of the damage, so that the extent of cracks, con-
*vators, - i i dition of rivets, welds, etc., may be uccurately de.
®-1-6. The horizontal stabilizer is 2 two spar construction termined. ,
from the center line to station 8 and a D-section out- . ’ :
. . I-16. Structural parts should be inspected for dents, -
I board of this point. Bulkh?ads are truss type. The cracks, holes, scratches, breaks, sharp corners and
whole assembly is covered with 24S8.T aluminum alloy abrasions, loose, sheared or otherwise damaged rivets,
sheet on extruded stringers. The ftﬂbdmr it attached elongated rivet holes, bowing, distortion, worn spots
I to the lower fin by four large fittings and six smaller and corrosion. Dents and wrinkling in skin sheets
intermediate fittings. ' . o should be inspected to insure that they are not siress
" 1.7. The lower portion of the rudder structure is 8 - yyinkles caused by failure of vital structure. Bent or
closed box formed by the curved leading edge skin and . . twisted structures may be straightened and used un.-
. & single spar; in the vicinity _of the upper hinge two less cracks appear in the straightening process. All
" spars are employcd._ The vertical load of the rudder . cracks should be stop drilled. Large cracks will necessi.
taken thru the lower bearing plate into the hull tail . tate the use of a new part. et
cone. 'I:he rudder ties to the vertical ﬁn’by means of 1.17. Test watertight joints for leaks, Check hinges,
three hinge arms, ‘ : o : SR fasteners and locking mechanism to determine whether -
1-8. The elevators are two panels joined rigidly to- their operation has been impaired. If damage is to fab-
gether by an aluminum alloy torque tube to which a’ ric.covered surfaces, the internal structure of the Zom.
control arm is attiched. They are essentially a D.Sec-  ponent should be inspected through access holes pro-
tion to which the trailing edge ribs are attached. Five vided. If damage is in locations where inspection is im-
hinges support the two elevators, the centerline hinge possible because of inaccessibility, access holes should
being common to both. . - be made in accordance with figure 2-28, or the section \

1-9. HULL. The hull is o -e‘mi"'-monocoquc’ structure. . Of fabric should be removed if access holes do not
Eight bulkheads comprise the main supporting struc- f“ﬂ-itl_te complete inspection. . | -

ture. Four of these are water.tight dividing the hull 1-18. Experience has shown that when a bullet strikes

into five water-tight compartments. Water loads are  sheet material, it heat-treats the metal in the vicinity of
taken by the hull bottom to the bulkheads and reacted - _the bullet hole. This metal is_thus embrittled and i

' ‘the keel and sides of the hull, Landing loads im- - nute cracks are created by the impact of the bullet, It~
sed by the landing gear are transferred primarily _is a'good practice therefore to trim a Liberal amount of

I
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metal away from bullet and shell holes when cleaning

119. Inspection should determine the relative amount
of work involved in effecting a repair, as compared to
that of replacing dathaged 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-
Ppair 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 shock loads may be trans-
mitted through several structures, rivets and bolts may
.be loosenied and sheet metal buckled quite 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 hairline 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

__9p;ihc;-_.dangaged,,am ,,,,,, I i

Section |
Paragraphs 1-19 to 1-32

b. AN-426 (100° Countersunk).
" € Q4303 -(115% Countersiink)—This is a CVAC

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

on current production airplanes.
¢ e AN-456 (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 fue!l 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-17S (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, AN420, AN442 and ~

AN456. The following substitutions are permissible: -

steps taken. . . _ ’ Rivet Acceptable Substitut -
. 1-24. RIVETS. It is particularly important to check © AN425 - AN426 (in 100° ho; vy
rivets closely. A rivet may be strained or even sheared AN426 AN425 (in 78° hole Ji..y)
off and yet appear normal by casual inspection; rivets AN430 AN456 e
f may stretch or fail, leaving the head intact. For in- AN442 - AN430, AN4S6 ~
stance, after straightening a bent member all of the AN456 AN430,

. & AN425" (78° Countersunk). AN-426" (1005
Coun

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 rivet
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 sheet by the rivet head when driven will’
be exposed if the rivet has moved in clongating 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 vsed on
surfaces exposed to the slipstream. L
1.26, Countersunk rivets are used for a specific pur-
pose; either for clearance or to obtain a smooth, low
drag external surface for aerodynamic reasons. ’
1-27. The types of aluminum alloy rivets used in the
original construction of the airplane are:

"Q” Standards See c, _f,ran.d g above

1.31. A17S.T rivets (AD) which can be drivess as pur._
chased without heat treatment may be substituted for
17S.T rivets (D), which reqiire heat-treatment before”

driving, for all repair rivets of 3/16 inch diameter or -
" Jess if: (&) 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 A17S- E
T rivets are to be substituted for 175.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 additional 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
Al75-T type may be substituted without the addition
of any rivets to the pattern or an increase in the diam-
eter of any of the rivets. AH repair rivets of 14 inch
diameter or larger should be of the heat.treatable (17S:

T) type. :

'1-32. Heat-treatment of 17S-T aluminum alloy rivets

tersunk) rivets are used on later airplanes replac.

- PR . e, El

T LR TR T L e gt

-

-

shall 'be in accordance with standard practice. (See

. General Manual for Structural Repair, AN 01.1A.1)..

A7ST rivets gre driven without heat.treatment: " _

o

-t . i - - . - o -
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Paragraphs 1-33 to 1-43

I 1-33. Stee! or aluminum alloy bolts may be substituted
for 175.T (D) rivets 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.
imum clearance of .002”, If all of the rivets in the pat.

tern are replaced with bolts, the bolts must fit within
005", : R B I T SR

1-34. The use of blind rivets for making repairs in

critical structure is not recommended. If the damaged

I " 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.)

I. 135, CORROSION. The entire structure should be

~ inspected at regular ‘intervals for damage from cor.

rosion. Aluminum corrosion is especially prevalent

wherever moisture tends to collect. Dissimilar metals,

I " adjacent or in contact, provide a source of corrosion

and should therefore be closely inspected. Eqaipment

- 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

I the form of a red rust; on materials having a copper

base, as green formations; and on materials having an

aluminum or magnesium base; as white -formations.

I The extent of ordinary corrosion can be determined by

ting for pits with a fine needle. The degree of cor-

ion will vary with the type -of corrosive medjum

#hich contacts the metal, the period of exposure, the

I 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 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), -

airplane have been ancdized. 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-
able “repair parts should be anodized, otherwise the
parts should be covered with two coats of green primer

1.37. SHEET. Becameof the ¢ of;t-co;n . :bu

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

r*-ssed, that is, they carry lqad,dlfwtbé‘contigqity_ of
of this skin is interrupted, the load “must pass
~Wmound the hole. In some cases this will overload the

i - PR

1-36. All the aluminum alloys, clad and unclad, in the
' with thorough drying time allowed between coats. = - °

mundingstructure and resilt in a failure. It is im. .
e A S O RESTRICTED . Tt U S
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portant therefore that damage to skin be repaired in
accordance with-the instructions” given i the manual.
Particular attention shall be given to the rivet pattern
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 (hard)
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
248.T (hard) condition. If 245.0 material is not avail.

and then re-heat-treated to 248.T. e s
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 material is called,
THESE PARTS MUST BE HEAT-TREATED TO
245-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.) _ ' T
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. (aluminim 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,
alclad is weaker than aluminum alloy and therefore the
following two points are important from' a’ strength
smadpoints PR R R
.~ 8 Aluminum alloy may always be substituted for
alclad sheet of equal thickness.  ~ T
b. Alclad sheet may never be substituted for -
aluminum alloy unless the loss of strefigth is compen.

able, 248.T material may be annealed, the part formed

- sated by an appropriate increase of one gauge in sheet
thiclcnﬂs." o T L e G T T e g )

1-42, Most steel parts in the sirplane ‘are heat.treated.
Usually the component parts of a steel assembly are
welded and then the assembly is heat-treated. There is
an exception to this procedure, however; provided
electric arc welding is used, it is not Decessary 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

thema'null.. T - oo _
1-43. INSPECTION -~ AFTER REPAIR.Tnspectics:
should bé'made during each stage of 'a repiir before
‘it 'Bec&mu"i:nai:cmiblc.._ The repair should be checked .
. against the’ 'reu:_aovgd c!amagadfsifction or” duplicate . .

- '
T T T

~ . . z .
. - -

-

Jr-
;
1
H

—
.




I RESTRICTED
AN 01-5M-3

Section |
Parogrophs 1-44 to 1-47

" DIM. TAKEN FROM EXTREME

"DIM. TAKEN FROM INBOARD FACE OF BUSHING.

-} ~~EXTREME INBOARD

“"FACE OF -BUSHINGL = -

MEASUREMENT TAKEN
FROM OUTBOARD
FACE OF INBOARD
HINGE BRACKET

o

:“DIM.TAKEN FROM -

|
= a (& OUTBOARD FACE
Fr g OF BUSHING. >
i 27 AN HINGE LIN® - - )
DIM TAMEN FROM EXTREME-> 64 - N e e e L
END OF BUSHING- : - L

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 rcqunred bolt hole tolerances have been ob-
tained, that sizes of plates or members and number
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 exammed

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 pootly or that plating has been

dimpled severely. Frequentl re in drilling - k -
mp ec severe Y. red y enen ANV . 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 repan- If prefiminary measurements between -~
reference points are taken, recheck these measurements

.-_ " “and thereby make certain that distortion has not oc-
curred In ﬁnnl mspechon deter:mne that all tooh,

R RESTR

— e AT e A i

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, R

" Before any repalr or replacement of a member of

basic structure is undemfcen, 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 independ.

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

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

1-46. The wing should be supported by auxdlary struts,’
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 OISMC™.

- 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 prevent lcormg The hull can aho be lnp-
ICTED ST LT

™y
-

T should be padded with felt at points of contact with, .=
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DIM. TAKEN FROM
INBOARD FACE
" [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 .

4!4. TAKEN 70
' FROM INBOARD

FACE 'OF HORN.
FITTING.

. TAKEN FROM 2 ‘
i’ CENTER OF -
BRACKETS. 3 -
DIM TAKEN FROM® '
INBOARD FACE DIM. TAKEN FROM OUT- ™~ _
. OF FITTING BOARD FACE OF FITTING. .
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S

BLKD.6  STA.575 _

550 STA.5.25  _/C .
" PROCEDURE FOR .
LONGITUDINAL LEVELING
. _OF AIRPLANE . °
~ _ PROCEDURE FOR . - - I
-~ LATERAL LEVELING .
"7 OF AIRPLANE

lorted by installing the main beaching gear on the air-
plane and rolling the airplane on two elevated plat.
tms. This permits easy access to the lower portion of
re hull, . ) T :
-48. The coantrol surfaces (aileron, rudder and eleva--
orted by jigs at_the hinge points

r) should be supp. y_jigs ge p
Ed trailing edges. (See figures 1.1, 1.2, and 1-3.).
-49. LEVELING THE AIRPLANE, .

50. The two leveling lugs for lateral level.l'.n'g at;e lo-
ted on the port forward face of bulkhead 6, below

e level of the door. (See figure 1-4.) Lay any straight ,
E and a spirit level across the leveling lugs and jack ™" -

one side of the airplane a few inches off the ground.
en jack up the other side of the airplane until the '
irit level indicates level position. This is done while’
E airplane is on either the beaching gear or landing

r.

1. The leveling lugs for longimdinal leveling are
Fted on the port side of the airplane above the bunk _

airplanes and beltframes 5.25 and 5.75 on PBY.5A "

LT

Figure 1-4—Airplane leveling Lugs' o . '.’;—_:«:"*

PR

landing gear, inflate or deflate the nose wheel oleo strot

until the spirit level indicates level position. To level _

the airplane while on the beaching gear, raise the tail
with a special hoist at the aft fitting until level position
is indicated on spiritlevel. -~ . . i L DT

1-52. CLASSIFICATION OF DAMAGE.

1.53. Generally speaking there are four classifications .

of repair. Quite often a damage will require a combina.
tion of two or more of these types of repair. A de.
scription and typical examples ‘are '
below. . SR

~ - . -

= 7

exist as is or corrected by a simple procedure (remov."

. ing dents, stop drilling ¢racks, temporary fabric patch. .

. ing, etc.), without placing restrictions on flight.

. 1.55. DAMAGE REPAIRABLE BY PATCHING.-

Patching in general refers to that type of demage which

_ t -z Will permit the addition of a repair piece laid over the
are attached to beltfran_:e 5.50 and 5.7S, on PBY. - y

damaged area. For example a patch on the skin would
consist merely of a piece. of sheet cut Aligbt\lyf_large? 3

: (See figure 1.4.) Lay a leveling bar and-spirit
|

oss the lugs. To level the airplane whilé on tﬂe.:_"fiifﬂa;tz-agéd skin. (See figure 1.5.) A'patch on anextrusion. .
IR L IR PO
E } ,: - y -
il i, s X A s e id = X, i ;_ﬁ_"

1-54. NEGLIGIBLE DAMAGE, Negligitle damage |
is that damage or distortion which can be permitted to .

of each gl.alssf'are given™-- _
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or éther formed part would consist pos.ubly of a rein-
forcing strip laid over the damaged area or another

formed part nested in and riveted to the damaged par
(See figure 1-5.) Patches should be designed to utiliz..
cxisting 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 overlapping edges of the patches,”
Repairs in the fuel tank are made gas tlght by the use
of neoprene as a gasket material and by using gas tight

rivet spacing.

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 stnngcr length inserted. The new

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

. 157.DAM AGE 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 fnrthet
damage to nd]accnt members makes deviation necessary, . _
should be the same as that used in the attachment 3
the original part. Parts damaged by ﬁre must alwn) s
be replaced. .

1-58. BALANCING CONTROL SURFACES.

'1.59. GENERAL. The possibility that the major con-
trol surfaces of an a:rplane 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 10 -
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 ufe——- F
limits and could therefore become a posslble cause of
destructive oscillation 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 rccovermg In most cases, the addition of
S ~ weight during repair will tend to make the surface v~ |
37 baldniced “and it will be necessary to add 3 count o
Figure '_5__rype, of Repair by' LR weight. After any repair which necessitates removing® -
pgggh;ng and lnsemon s et the -urfacu from the urplane, ched: the suuc ballnce L

.
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€ REPAIR ‘EHINGE
- —— 1 ECOUNTER -
T T T | ‘ WEIGHT
i—-— A — B i-— ‘

COUNTERWEIGHT

- A -../
W-'Ax'IC-Q) ’
. B

A=DISTANCE FROM HINGE LINE
TO CENTER OF REFAIR.
B=DISTANCE FRCM HINGE LINE -
TO CENTER OF ADDED COUNTERWEIGHT,

C= WEIGHT CHANGE CAUSED BY
REPAIR. - .
W=WEIGHT OF COUNTERBALANCE

( TO BE ADDED.

REPAIR

SECTION A-A _

ALLOWABLE T E. REPAIR TOLERANCE

fore~re:.'nounting the surfaces. Prior to making a bal-_

nce check, the surface must be completely assembled
and finished with balance weights, hinge fittings and
trim tab operating rods all in place.

-60. The leading edge of a control surface is that por-
ion of the control surface which Lies forward of the
hinge and trailing edge is that portion which lies aft
f the hinge line., :
h-ﬁl. In the following text limits 2re placed upon the
imount of tail heaviness that a surface can possess.
[here is no limit placed upon the amount of nose or
cading edge heaviness other than the actual amount of
veight added in the form of repairs and counter.
veights. The addition of too much weight to the lead-
ng edge of the surface may cause failure of the hinge
earings or in the case of a heavy counterweight, it
nay cause local failure of the skin and structure at the

oint where the counterweight is secured 1o the leading
62. ALLOWABLE REPAIR WRIGHT, , .

SILERON.--As -it-leaves the factory, the port——cured to the leading edge of the PBY-5 and PBY-SA -~ i

- bas two counterweights in its leading edge, one .

-ated at the extreme qt._ntbo#rd e'nd‘ betwwn t_ibs 1and ~

- e . -

b . ‘. q‘. . P G R

> e pesTRIGTED e e

Figure 1-6—Determination of Unbolonce Caused by Repuair

£ ‘ .
2 and the other between ribs 10 and 11. The starboard _

aileron has one counterweight located in the leading
edge at'the inboard end between ribs 13 and 14.

1.64. The maximum-allowable repair, without rebalanc-
ing, that may be added to the-port aileron aft of the
hinge line is 18.7 inch pounds. '

" 1-65. The maximum allowable repair, without rebal-
ancing, that may be added to the starboard aileron aft -
of the hinge line is 2.6 inch pounds. . :

1.66. ELEVATOR. A three pound counterweight is
. riveted to the leading edge of each PBY.6A elevator
just inboard of the outboard hinge. The PBY-5 and
PBY.5A elevators do not have counterweights.

1-67. The maximum allowable repair without rebalanc-
ing that may be added to the PBY.5 and PBY.SA air- -
plane elevators aft of the hinge line is 22.6 inch pounds.

1.68. For PBY-6A airplane elevators, 104.7 inch
pounds may be added aft of the hinge line. "

1.69. RUDDER. A’17% pound counterweight is se:

airplane rudder just below the upper hinge. The PBY.
_5A airplane rudder has no counterweight attiched to it

‘ —
ca .
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TOP OF -I_,EVEL--BLOQ,\S,,LEyEL%_-__ S

WEIGHT CONTAINER

TN WITH HINGE LINE—-

SURFACE . |PIN ORBOLT DiA.
AILERON a
ELEVATOR L
INBOARD END 4 7 LEVEL TABLE
E&XQI&F} USE HINGE
OUTBOARD HINGE BEARING .- ‘
RUDDER 7
LOWER HINGE i6 :
RUDDER 1 / ,
UPPER HINGE 4

LEVEL BLOCKS

Figure 1-7—Determining Static Balance .

-

since its design brings it within the allowable limits of

tail heaviness.

1-70. The maximum allowable repair, without rebalanc.
ing that may be added to the PBY.5 and PBY-5A air.
plane rudders aft of the hinge line is 5.0 inch pounds.

1.71, For the PBY-6A airplan'_e rudder, 78.0 inch
pounds may be added aft of the hinge line. ~

1.72. DETERMINING AMOUNT OF UN.
BALANCE CAUSED BY REPAIR.
(See figure 1.6,) )
1.73. The repair patches, together with all rivets and
fastenings should be weighed and the weight recorded.
If any parts are removed, their weight should be re-
corded and then the net weight change calculated. The
net weight’change is the difference between the weight
of the patches plus their attaching parts and the weight
of the parts removed. .
1-74. Locate the hinge line and measure the distance
from the hinge line. to the center—of the-patch; —--

1-75. Multiply the distance from the'liinge line to the

__maximum_allowable as_ob,
“above by the distance from the hinge line to the center
of the counterweight. This is the weight of the counter- -

—termined in paragraph 1.56 above, This will give the
inch pounds added by the repair.

1-76. If this figure is more than the maximum allow-
able, a weight must be added on the opposite side of the
hinge line from the repair, -

1-77. To determine the amount of weight to be added
proceed as follows: t '

a. Subtract the maximum allowable repair in inch
pounds, which can be obtained from paragraph 1.51,
from the repair weight determined. in paragraph 1.58
above. This is the amount of unbalance in excess of the
maximum aflowable.

b. Decide on the approximate location of the .

counterweight to be added and measure the distance
from the hinge line to the center of the weight. The
counterweight should be added as nearly opposite the
repair as possible. T :

c. Divide the amount of repair in excess of the PN

tained in—paragraph 162 -

Porographs 1-70 to .77

center of the repair by the net weight changg'u; de- Bal_ance to be added. 3 . S TE
o N T Resmicrep T~ P T T
* * ’ - e - - "‘ N
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l_\. HORIZONTAL STABILIZER 3 i
TAME MEASUREMENT . ;o rt s -
FROM .THIS POINT. . .

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

YERTICAL:
STABILIZER -

et TS AR Co-

TAKE MEASUREMENTS
W AND X FROM RUDDER
HORN AT CONTROL

RUDCER
CABLE CONNECTION -
HORIZONTAL: WITH RUDDER IN -
STABILIZER NEUTRAL POSITION,
_ RUDDER —  \ = ‘o - -

. FITTING.

“N-wING CENTER PANEL.

TRAIUING EDGE CENTER PANEL.

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

\-TAKE MEASUREMENT FROM HERE, Cewn T

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

DUE 'I'O ACCUMLLATED
TOLERANCES IN THE .
FABRICATION OF THIS
ARPLANE , DIMENSIONS
UV, W, X Y & Z, YARY CON-
SIDERABLY FROM ONE

RELATIVE IN ALIGNING

THE ARPLANE. IF THE
TOLERANCES ARE WITHIN
THOSE GIVEN, THE

T ALIGNMENT SHOULD BE ~ .
cousmznen_ AS connec.'l:

PR 2 PP S PR

L ,.\.f i

TRALING EOGE =~ oo
CENTER PANEL. ™ - "° - : -

TRAILING EDGE
OUTER PANEL. -

LEVEL LINC

L
i
¢
i
{

oL tT e

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

SECTION A=A

MEASURE F AND G FROM CDRRESPm POINTS ON
THE UNDER SIDE OF THIE HORIZONTAL STABILIXCR .
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I leading edge.
i ’

_Section |
Parographs 1-78 to 1-89

EXAMPLE

1 aileron,
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 line 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. lbs. )
20.0 — 18.7 = 1.3 in. Ibs. excess of maximum
allowable _
Counterweight to be located approximately 8.5 in.
forward of the hinge line. .
- Therefore 1.3 = .15 Ibs. weight to be added.’
o - BS, ) .
’ d. If repairs are made on both the leading and
 trailing edges of a control surface, the amount of un.
balance caused by the repairs will be the differences be-
tween the unbalance caused by each repair. - o
1.78. DETERMINING STATIC UNBALANCE. (See
figure 1-7.) The tail heavy characteristics of the con-

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

certain point on their trailing edge. This point on each
* the surfaces is located on figure 1.8. There are cer-
«n minimum and niaximum 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 hingé fittings so that it
lies in a horizontal, level position and so that its ro-
tation will not be restricted.
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.
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
counterweight 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

-

Assume_a repair is_made to the trailing edge of the -

RESTRIC.TED‘ . ‘ e -‘ P C-
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needed, hang a lightweight container from the approxi-
maté 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 minimum values for that
coatrol surface. : .

1-84. Remove and weigh 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 nearly as possible directly forward of trailing edge
repaits and directly aft of nose section repairs. Nose
section weights 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 from bar stock (lead, wrought
iron, or cast iron). 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
shape. 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 material,

riveted to the inner surface of the nose skin in the

weighted area. .

1.86. When it is pecessary to add .weight 10 tr:é]in;'

edges, the counterweight should consist of sheet ma-
terial attached to several ribs, for an even distribution
of the weight., * . -

1-87. Counterweights may be secured to the leading
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

edges of the elevators and rudders, cut an access door
in the leading edge near the place where the counter-
weight is to be added and work through this opening.
(See figure 2.32 for typical access door.) . T . -

1-89. Access openings must be cut in the trailing edg; :

of the control surface when attaching counterweights
to the trailing edge. Refer to the General Manual for

Structural Repair, AN 01-1A-1, for fabric patching 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 airplanc is a semj-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 fittings at the center
of the airplane and by four struts bolted at one end
to the wing and at the other 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,
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 4%4.” Most of the bulk.
heads in the wing are of the truss type fabricated from

tither extruded angles or zee sections.

[}

_ discusscd_ under the ;epai_rif__ga;bﬁcbmponm,,m'_______:.

; _ which can be permined
- . simple profedure (removing dents, stop drilling cracks, °

2-5. Damage to either spars or plating is usually eriti-

cal and therefore particular attention should be paid

to the repairs outlined and the instructions given in -
the text for these items. S

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 surfaces, center line bulk..

heads and ane gas tight bulkhead on cither side of the

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

treatment to insure ges 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 affected 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.

2.10. NEGLIGIBLE DAMAGE to the wing structure is

type of damage is defined as that damage or distortion
to exist as is, or corrected by a

R

- WING GROUP

-

-Paragraphs 2.1 t0 2-17 .

temporary fabric patching, ete.) 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.

¢. 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

on each side of the center line.

I

CResmicTeD . 0 T o

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

2-14. GENERAL. The wing plating consists of 24ST
aluminum alloy and alclad skin mounted on 24ST ex.
truded zee stringers. (See figure 24.) 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 tank,
The skin in this area is 24ST Alclad. A large fuel cell
access door in the upper surface plating forms an in.
tegral part of the stru L

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, '

2-13. NEGLIGIBLE DAMAGE. (See figure 2.5.)

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

flanges are structurally interdependent in that damage” |

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. - .. ’ 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 a~erack or break in

-4

1

A

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

U . .. . L i s ;_'ﬁ':.-_:;__‘."‘. i

- . : . oL 3 o e

ligible if gas leaks would develop therefrom. If fuel ~
. ﬂl_are_usgd this_umcrdamage might be;oﬁsidaru'l_;-:-

. "i7.-_';.r s
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I negligible—however, it must be repaired if the area is",

subsequently used as an integral tank.

== -b: Damage may not be 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 following formulas for de-

I . termining negligible damage can be used, steps a, b, c,
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 iny 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 forsulas.

) 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.

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 ¢ by their

respective factors given in the equation for the region
- in which the damage occurs, and add the results.
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 gis
~ obtained, e : "

-~

C - . e

i . . LAl Y T . IR S

. d. Determine the total measurement of all dam-

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

RESTRICTED .~ L.
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Paragrophs 2-18 to 2-19

2.19. FORMULAS FOR DETERMINING
NEGLIGIBLE DAMAGE. N
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 stringers - - '
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 + oD
= 60 .
CODE: A = Total Front Spar Damage
~A; = Total Rear Spar Damage
B = Total Skin' damage o
C = Total Number of damaged low.
er surface stringers .
D = Total Number of damaged hp-
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 ‘ - .
e LOCATION: STATION 4 to STATION 12
FORMULA: No negligible damage per- =

mitted other than that defined ::~
under paragraph 2.10, . i

STATION 12.STATION'13

‘JA + 2B + B, = 10,

d. LOCATION:
FORMULA:

CODE: A = Total Spar flange damage’
B = Total damage in .040 and .064
skin : .
- B; = Total damage i .025 and .030 -
] skin ] . )

WARNING |

* No damage to stringers can be'qomide;ed""': .
negligible in this ares, . . - . o
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7 1. Access to Attochments of Aileron Cut-OuI o 36. Access to Attachments of Aileron Cut-Out.
o 2. -Access 16-Alleron-Hinge. — -~ ——  37. —Access o Alleron Cul-Ouf and~ Aileron Aciuuhng
3, Access to Floot Control Gear Box. Arm Atiachments. .
‘ 4. Access to Leading Edge. 38. . Access 1o Attachments of Aileron Cut-Out.
—\Ix 5. Access to leading Edge. o : 39. Running Light Flex Couplmg and Leodmg Edge In-
6. Access to Anfi-lcing Splice, Wing Splice, Flogt spection.
- Torque Tube I.mkogge, 50? Static Tgbe \F*,Vure Aﬂuch- 40, Port Side Only: Floui Micro Switch Inslcﬂluhon.
ment, and Bomb Rack Cable Pulley. 4). " Access to Float UP Lock and Cable; on Starboord
7. Accest to landing Light Wire Anlachment and to ;")lde C)ncii}rJ Access tao _Recognition Lights Flex Coup-'
" Bomb Relecse Cable Pulleys. - ) ings and Junction Box. o
I 8. -Access to Cable Splice Plate, to Anti-lcing Duct, and 42,  Antenna Most Attachment. o
to Bomk and Torpedo Control Cables. _ 43.  Port and Starboord Sides: Junction Box for Runnlng
) ‘ 9. Access to Coble Attachment Plate, Pulley and Foir- Light, Anchor Light, Formation Light; Starboard Side:
' Leods, and to Bomb and Torpede Controls. To Recognition Lights and twe Micro Switches.
I 10. Access jo Anti-lcing Duct Connections and to Bomb 44. For Conduit and Structural inspection.
and Torpedo Rack Cable Attachments. " 45. Port Side Only: Access lo Floqi "Down" MICI’O Swnlch
- 11. Access to Engine Emergency Starter Handle, Anti- . Mounts. : '
I Icing Door Actuating Motor, and Anti- Icmg Ducl." " 46. For Struciural lnspecﬂou.-
K Connection. : 46B. Access Doors Opposite 43, 44, 45, cnd 4-6
) 11A. Nacelle Fairing Access Doors. _ 47.  Structural Inspection Openings. . .
I 12 Oil Filler Neck. 48.° Structural Inspection Openings: - B .
13. | Access to Battery. ' 49. Structura! Inspection Openings. =
14. Port Side Only: Access to Fuel Hose, P:pe Lmes and 50. Structural Inspection Openings..
. Atiachments, Cables, Fair-Leads, and Pulley Brackets 51, Structoral | ction Openi
I at Superstructure Intersection. LT rucivra: ‘nspe :on pan:ngs.
a 14B. Storboord Side Only: D-C Generator Junction Box: 52. ‘Struc:ural Inspection Openings, . : :
15. Access to Junction Box. 53. “Vee" Strut Attochment ond Access to Drain Hole - -
: . ) . ] Pipe and Structural Inspection.’
16. Access to landing Light Relay Engine Terminol. 54, “Vee” Strut Attochment and Structural lnspechon of K
17.  Access to Qil Tank Atochment Points and Struc- Watertight Compartment. . .
- tural Inspection. '55.  Access to Floot Control Gear Box. - - R
I , 18 Fuel T‘_mk Manhole. 56. Access Door fo Wing Line Fitfing. ' '
' 19. Fuel Filler Neck. ) 57.  Access to Float Torque Tube. .
20. Structural Inspection Door. 58. Access to Float Torque Tube. ~_
21. Access to Float Control Gear Box, Flocﬂ Lock, and 50, Access Door to Londing Liaht Wi _
I Recoil Mechanism. ) . - 9 g ires. . K .
' 22.  Manhole fo Wing Splice. ' : e . 60. Port Side Only: Access fo Pitot Tube Lines cmd‘ ~
23, Access to Fuel Tank. : : Brackets. Port and Starboard Sides: Leading Edge! -
. and Lower Anti-lcing Duct Inspechon. -
24. Access fo Aileron Idler and Turnbuckle B . s.oo-
61. Access to Engine Heater.
25. Access to Afleron Bell Crank. . 62, Nacelle Fairin ~
26. Access to Alleron Hinges.’ : 8-’
27. Access to Aileron Hinges. 63.  Access to Bomb Releose.
- 28. Access to Aileron Hinges. 64. Access to Bomb Rack MK 517, .
29. Access fo Aileron Tab Linkage, Tub Aduchng Arm, . 65 _A'ccess to Bomb Nose ond Tail Fusing. e, )
and Aileron Pivot Bearing. &6. Fuel Cell Manifold Access Doors.: LT
30. Port Side Only: Access to Aileron Tab Linkage, Tab -~ 67.  Fuel Cell Monifold Access Doors. . , e
. Gear Box, and Sprocket,- 68. Fuel Cell Manifold Access Doors.
31. ::::ss to ‘Aileron Tab Chain- to-Cuble Bolt Connec- . 69. Sight Gage Inspection Access Doors. 4
32,  Access to Connedlon of Allercm Push-Pull Tube to 70. . Fuel Cell Manifold Access Doors.
- Idler. ~ 71.  Fuel Cell Manifold Access Doors.”
33, Access to Aileron Controls. ; : 72. Fuel Cell Manifold Access Doors. - oo
34, Access to Troiling Edge Splicing. -~ 73, Access 1o Aileron Controls. (The first from left ulw ‘
.35 Starboard Side Only Aﬂochmeni of Alleron Cut—Ou‘I o glves access to anti-icer exhaust duct connechon) _ LD
" 1o Stbby Tralling Edge. .+ - R 74 Access 'o W'ng Sprcc. — e

. -
N H
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FORMULA: D
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:
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-

I graph 2.10. ’

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 &amage in a 24" " s also 1. h p D =
spanwise bay consider the damage bétween station 16 . 15 also 1, therefore = L

and 17. The damage consists of a damaged stringer
and a 6” hole in the lower surface, a two inch hole
and 2 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. A

. b. Check the spar flange damage with the table

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.

- E vy

ula, . ST .

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

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 spaﬁﬁ;e extent of the
damage does not exceed twice the stringer spacing 'in
that area. o B S NS T R P
- 1 ' ]
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Section 1l
Patagraphs 2-20 to 2-21

e. LOCATION: STATION 15.STATION 18 -
SA + B+ 4C + 8D =42

STATION 18.STATION 21

on figure 2.5. From station 14.18 the allowable C di-

‘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 1o1al spar flange damage, is, from inspection
of thc illustration, 3/16. B, the total 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

p) 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 damaged upper surface stringers

Subst_itute these values in the formula:

5A°. + B '+ 4C + 8D =42

5X3/16 + 21609 +4X1+8X1 =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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I Section |l RESTRICTED

Poragraphs 2-22 to 2-27 AN 01-5M-3
Iﬁ , e :
T RIS IR
- o /Nt -
o CUT OUT. IN WING SKIN + 4+
' SXIN [ RIVET .EDGE DISTANCE [ NO OF RIVET -. ¥ -%:—J.—:?;-'-——D :
GAGE | SIZE [DIST. |PiTeH |BETWESN | ROWS EaCH SIDE - R :
E L ROWS D DF _ DAMASE + . +
- . r .
OUTBOARD OF GAS TANK REGION ONLY + -+
— —E
o9 | 3 3 15 5 + +
! 3|5 35 s o E—~ ffe _+J
084 | “he | Y ! % 4 + + P
’ cHorowse ~ | 2% | e | Y ! b 3 Lol 4
D45%
v 040 5}/.‘;!2 545 B‘ia 3’8 3 + + 1
030
o2 | %l % | % | % 3 _f___i_ + '
INBOARD OF GAS TANK REGION ONLY ++—|-
o | %63 |- % %e -a )
231 ] Mel ¥ | % %e 3
FILOT DRILL ALL HOLES
30 {1285)
NOTES: - )
-T0 FACILITATE LAYOUT OF RIVET PATTERNS FOR PATCHING WING SKINS FABRICATE A TEMPLATE AS SHOWN
FOR_EACH SKIN GAGE SHOWN TO CORRESPOND TO THE INFORMATION GIVEN IN TABLE ABOVE.
2-SPOT RIVETS ON TWO SIDES OF DAMAGED AREA THRU PILOT HOLES AND THEN ROTATE TEMPLATE 180" AND
LOCATE HOLES ON REMAINING TWO SIDES.
3-THE EDGES OF THE SKIN CUT SHOULD CORRESPOND TO THE INSIDE EDGE OF THE TEMPLATE. THE PATCH
PLATE OVERLAP IS DETERMINED 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.

Figure 2-7—Template for Determining Rivet Patierns -

2-22. DAMAGE REPAIRABLE BY PATCHING. - of the template must always run in a spanwise direction
Damage to wing plating is usually repaired by patching. i.e. parallel to the stringers. Patches in the fuel tank

The presence of external patches on the wing will not area should be used with a neoprene gasket to insure
materially affect the performance of the airplane and gas tightness. Patches outside the fuel tank area need
such a repair presents the simplest method of repair- not be used with a gasket. Typical patch repairs to the’
ing damage. . wing plating are shown in figures 2-8 and 2.9,

Note : 2.26. The template may be used on large holes merely

by spottmg as many rivet pilot holes as the template
Patch plates may be the same gauge as the - carries and then lining up the template with the holes

skin they patch except in gauges .032 or lighter - - :
t tted and repeating th .
it is recommended that the next heavier gauge : Just spofte 'a repeating the process. -

be used to facilitate riveting. : .
2.23. Since most of the load carried by the skin is in 4 CAUTION
a spanwise direction all patches will have a multiple .
row rivet pattern through the chordwise edges of the When using the template in the fuel tank -
patch plate and a single row of rivets along the length area on large holes, the rivet pattern on the -
of the patch. . . .end of the template may have to be varied

to insure gas tight spacing i.e. a spacing of not

2.24. I der 't If 7 hx the .
o order to simplify paiching the wing skin, more than 54” between the end and side

' gemplntc can be designed which by varying the number

of -rivet rows and the diameter of the rivets, can be rivets. :

used for any given locale. 2.27. DAMAGE REPAIRABLE BY INSERTION.
. 2.25. Figure 2-7 shows such a template. The code on the "When a large section of plating is repaired by cutting

drawing indicates what rivet pattern is to be used in away the damged area and replacing it with a new

any given area. The single row of rivets along the sides piece of sheet usmg one or more of the ongmal splices, -
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INSERT PLATE & BUTT SPLICE P
TO BE SAME GAGE OR

THAN DAMAGED SKIN:

TS
ON

I ~

AGED SKIN HERE

PICK.UP EXISTING RIVET B N N 3 \\ \ )

HOLES. _ N
, _ S : - oU78D. ¢
NOTE: ’ . 'ji' ..i-"I.i
IF REPAIR IS IN GAS TIGHT AREA, E e : =
USE NEOPRENE FOR SEALING MATERIAL H EERERER
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 wi WING '
STAT'ng FRONT SPAR REAR SPAR S TATION FRONT SPAR REAR SPAR .
A -
) - - - )
- e A 4
283 CH P il -8 1788 | ¢4 b c
i ¥
Ta
A= S MAX or A=Y MAX, or A+Be I"MAX. A+B= ["MAYX
B+C = 3/a" MAX. B+C* 3" MAX. C="MAX C=¥MAX
LA T
| T . A
- |aaay| A1 ~{ A 9810 = _Fc
A<l If A b-a }
T,
A= Ya"MAX. AME MAX, o - AtB= 1" MAX, A+ B =]"MAX.
B+C-Ye' MAX. C+D=%" MAX. C= %" MAX.
8 A
oo 0 e et
5 . il
' d
] T
A*B = 1" MAX. A+B = i"MAX. A+B 23" MA X.
C+D = I° MAX. C+D=I"MAX C='% MAX.
T
- - : A
~Ck-
6 12
B
_ ¢
=3u"MAX. =V MAX. A+B « I MAX. A+Ba I"'MAX.
2RI By MAX: g Irdvreey ' 2 MAX. C I MAX.
’ i igyrg 2-12 {She__e! 1 of 2 Sheefs)—Sﬁa; Verticals-Negligible Damage T -
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Section 1l

= = SPAR-VERTICALS =NEGUIGIBLE ‘DAMAGE

srtion|  FRONT sPaR REAR SPAR  [ldWNG | FRONT SPar REAR SPAR
- . . A
B A
. -
13,14 | ¢4+ f* = e i
&l5 g :
B - ": ]
T g . L@
A+B = %" MAX. A+Bs V"MAX. A+B= W MAX. A+Bs I"MAX.
C= VW"MAX. C = W"MAX. C= W"MAX. C = 1d'MAX.
A AL —AG
c c
1
16,17 = T —
&, 18 .
' L ez e S Hke
T g ' o
A+B= 1Y MAX. A+Bs 5 MAX. C+A=|" MAX. C+A=4"MAX,
C= Ja"MAX. C = la"MAX, BeYSMAX, B= 4W'MAX.
A
-~ W il vy
14 ¢ <. ks
i uls =
19 22} " : A
. ,
| B - ~ e :
- Ta o | :
A+ B= 1% "MAX. A+B= 1" MAX. - C + A= [" MAX. Asl" MAX.
C= l"MaAX, C=YIMAX. | B-YU MAX. . B= %" MAX,.
- e gyt AN
c_.i I_ _ & A-"-— 23, 24 <. c
20 —— 25254 -
-
= . L ~ "TB ‘ -8
i A~ .
A+B = 1% MAX. A ¥i¢" MAX. C+ As I"MAX. C+A«lu" MAX.
C= WMAX : BaisMAX, B= %" MAX.
- - - SHADED AREAS INOICATE NEGLICIBLE DAMAGE
_ o ] ' - - L
Figure 2-12 (Sheet 2 of 2 Sheets)—Spar Verticals-Negligible Damage :
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55 NEOPRENE
GASKETS

STA. 3.0

90008

A

GASKET 35 NEOPRENE

REPAIR PLATE
05 24 5T
AL. ALLOY )

(SEE SHEET m

. ' BENT—UP SECTION
. (StE SEC. Vo)

REPAIR PLATE
BENT UP SECTIONS

- SECTION A-A

x

AN 442AD6 RIVETS:

g - Figure 2-!3—$kcr Wel:: Repair-Gas Tight Area
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Section |l

-5

NOTES:

@ DENOTES ANQ4ZAD4 RIVETS

C oo 0en0 QO

PICK UP EXISTING Z.l. R
RIVETS IN THIS AREA

STA. 12.0

REPAIR PLATE
025 245T AL.
ALLOY

)%
REPAIR PL ATE_/

BENT UP SECTION

SECTION A-A

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

SEE SECTION MIL

USE ORIGINAL SIZE
AND SPACING OF
RIVETS IN VERTICAL.
. Y

hgure 2-! 4—Typncul' Spur Web Repuir
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BULKHEAD MEMBERS — NEGLIGIBLE DAMAGE

WING MEMBERS

NOS.

LOWER
RAIL -

ZEE
MEMBERS

I | suk-
HEAD
] ’ T o

. BE {ESS THAN 3

SUM OF ALR DAMAGES i
AT ANY “ONE Pom}r‘uusr

SAME AS FOR
UPPER RAIL

MICKS & DENTS LEAS
THAN V84" DEEP ALLOWED
IN MIDDLE HALF OF
MEMBER-UP TO l4®DEEP
N ENDS OF MEMBERS

'E'nu'ﬁb y! 0 ‘wEs
‘cm %Aq?

. [SSMALL" B ALLOW pm];g,;u‘

NleEnED,,

NEGLIGIBLE ~ EXCEPT . 7

o,

s max,
1

-

Tt

TOTAL DAMAGE AT
ANY ONE POINT
MUST BE LESS THAN Sa

Lk

A-i MAX. A B4Cs i MAX]

o

)
|

MAXIMUM OF V8 NICKS

TG EACH LEG OF
EACH ANGLE
PERMITTED

SAME AS FOR
eLn'H'D. NOLZ

SAME AS FOR
Bik'H'o No 2

[ .
3
c T
i _ SAME AS FOR A, a"’ U aelax WEB PR HOLE- UP
A ) ’ - 4 - - : . BE
D ez X T T et
- A .-
- ""* 1
..mc- Lo A+¢-3 wrax) —-|A+— NEGLIGIBLE
' g B+0d M
[ AsBaC il MAX
Y o
Aol-C.- RN
- 7 -"c""
AR e . )
A B *i] WEB-DAMAGE TO WEB
= = ]t CAN BE CONSIDERED
e LIGIBLE ONLY IF

T
SAME AS FOR
UPPER RAIL

T

=1
A+BeC s 5 MAK,

T ,fwgl CELLS AREVBEING

s

AsBaC 3qu.

"USED"ON THAT SIDEOF
WING.

THE TOTAL DIAMETERS
OF ALL CLEANED UP MOLES
_BETW

F:gure 2.16 (Sheef | of 2 Sheets)—Wing Bulkhead Members-NegHgtb!e Dcﬁm‘%& " ﬁ
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L UPPER LOWER ZEE ANGLE
18RSl | TRAL Ao CRan ... MEMBERS MEMBERS REMARKS
_______ === e —————— e — - -
4 WEB : DAMAGE BETWEEM
-} Laax, ’9 = —”_ VERTICALS MAY BE
i i T s CONSIDERED NEGLIGIBLE
a8 4 : 8 HAx X A PROVIDED THE SUM OF
| } : v THE MAJOR DIAMETERS
I - . 3 OF THE CLEANED UP
ip MAX. L} . 3 T .| HoEs i THaT BaY
3 ¥ DOES NOT ExCEEC 4
PR —~i - N
§ MAx] ALB+T = 2 MAX. L %M‘“B £ H
DiE+F -}qu ) Bayg MAX 2
- B
) i -
! . : B
. TA ] .
F
A A SAME AS n ~ WEB : THE SUM OF
- ¥ UPPER RANIL < THE MAJOR DIAMETERS
9210 i ¥ MAXIMUN DIA. HOLEs B+3| OF THE CLEANED UP
i i A3B4+C = Vo MAX NO DAMAGE MOLES MUST NOT
sk T . AI.LOWABLE LESS EXCEED 5%
. THAN L2"FROM RADIUS | :
A+B+C=VZ Max, : A+B4C=Zmax % F—é - .
N 1'4 MAX.
T : - e -
_ el po iuA.l. It .
n ]_n
CENTER
PANEL & 4 - =
OUTER | e ¥ i -c
PANEL § MAX. AsBeC w L7 MAX. ~ .
12-13
13 SAME AS SAME A
- -~
. :g-llg BULKHEAD =1 BULKHEAD ® 1)
&-20 . -
A+B4Cm= i MAX,
. UPPER WEB: 4 "DIA.
) HOLES n:'rwa:n; VEAN-
— A CAL STIFFENERS~ MAY
__L‘A pulngy , ] ot consiberep wEG -
) A ol b A T JucisLe. i
k4| A il p-a -rB : LOWER WEB: 1"DIA.
HOLES BETWEEN
L, t S STIFFENERS. DOPE
T . C- FABRIC PATCH OVER
] _ HOLES TO KEEP
A= gluax. =g max. | a+méc=gTmax. NG WiNGe hTER
. -
22 =~ |- 5 maAX. . e -
T MAX.
FRONT - B S .
L REAR .
's MA X - 5 MAX, /
o] e LT el web: 2"DIA. HOLES :
23824 [ -\\" . BETWEEN VERTICALS — P
4, N _t a MAY BE CONSIDERED |-
. NEGLIGIBLE.
T . : T ,
A = 3" max A= 3" max A= L® max. ' ' 1
] A - ) B R
A . 4 iy . 1 WEB: HOLES BETWEEN
TA . x . A - A VERTICALS WHOSE
. MAJOR DIAMETERS DO
| 25 -+, A . T —Lr;_ﬂ ‘| nor TOTAL MBRE-—-—1 -
. THAN 2°MAY BE CON-
] T . ~ - . SIDERED NEGUIGIBLE,
Az MAX Am i max AtB+C =17 MAX. ArE MAX.
~-a T WEB: WOLES BETWEEN VERY
. 4 _‘_ TICALS WHOSME MAJOR DIA-
26 j_]_ A - A A = A ME‘I'EER'S_ DO NOT 'ro;:u.
- MOR HAN 47 MAY
A gy -1 CONSIOERED MEGLIGIBLE ADD
. FABRIC PATCH OVER ALL HORES
T " - TO PREVENT WATER FROM
Ax g uax. . A=k MAX, a= 1 max, ENTERING THE WING,

-5 HAED._AREA_._-EEP_-RESENIS._DA.M“AGE_,.;% s

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 Poich
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SECTION AjA

09 248T AL _ALLOY
SHEET FILLERS

091 24ST AL ALLOY
SHEET GUSSET . -

>

091 X1 X 3 xALIP 2457
AL.ALLOY SHEET
SPLICE ANGLE, 4 BEND R.

128 X I X1 24ST AL ALLOY
SHEET SPLICE ANGLE
TWO (2) 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 IS GREATER.

CUT GUSSET TO FIT OPENING LEFT AFTER . |

CUTTING OUT DAMAGED MATERIAL. SPLIC

ENDS OF ZEES AS SHOWN, USING THREE &Y} )

ANA442ADS RIVETS EACH SIDE OF SPLICE I

SPACED AT APPROX.2. ADD FILLERS Ag SHOWN

& SPLICE CHORD ANGLES WITH EIGHTEEN (i&)

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

O DENOTES AN442AD6 RIVETS,
® DENOTES AN442ADS

Figure 2-19—Bulkheod Rail Repair i ' . .
e ) " RESTRICTED ~ .. N -
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L ALL RIVETS AN456-ADS

2. MIN, EDGE DISTANCE
- 3. NORMAL EDGE DISTANCE %

4. RIVET PITCH APPROX. I” .J-
| EXCEPT WHERE NOTED '

{ -
| . Figure 2-21--Nacelle Skin Potch Lo
RESTRICTED . - - L P | T
v P - N ' L ,“_- L - o - - S - 1.

F . ol * 4 Ao o 2. SR

030 AL.ALLOY
PATCH PLATE

SPLICE ANGLE |

.08l AL. ALLOY 24 ST FILLER "SEC TION BB

.

051XF x 2 AL. ALLOY

24 ST SPLICE ANGLE.

(SAME SIZE AS DAMAGED
ANGLE)

RIVET NOTES

L
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" RIVET NOTES:

PITCH -

05 AL. ALLOY 245T,WIDTH

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

EQUAL TO DEVELOPED WIDTH PICK UP
OF DAMAGED SECTION ‘ EXISTING
~ RIVETS
PATTERS

051 AL ALLOY 24ST
N CHANNEL

-

~ 072 AL ALLOY 24ST
FILLER

051 AL ALLOY 2457
GUSSET ‘

o

SECTION BB

et

" SECTION C-C B

Figure 2-22—Nacelle Former Repair . : ‘ : t
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Section Il
Parographs 2-28 1o 2-35

[

e

IN THIS AREA, DAMAGE
UP TO  THICKNESS OF
WEB IN DEPTH AND NOT
EXCEEDING 117 IN LENGTH
AND NOT LESS THAN D APART
—AND— '
HOLES THRU WEB NOT EXCEEDING
2* IN LENGTH AND NOT LESS THAN
30 APART

NO DAMAGE IN THIS AREA
EXCEPT ISOLATED NICKS AND

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

X
DENTS UNDER ' IN DEPTH . : K
. AND £" IN LENGTH - -

145

+

2 MIN. (FRONT SPAR)
I" MIN. (REAR SPAR)

REF)

-—

e ’ ’ L

SECTION BB

e

'siecnon 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 cotresponding
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 through 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 integra! fuel tank, the area between stations 1.5
must be gas tight, _ )
2.31. NEGLIGIBLE DAMAGE. The maximum neg-
ligible damage permitted for any spar diagonal consists

-,

RESTRICTED - : . : e

e S T - ..
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only of dents or nicks not more than 14" “of stiffener . -

leg or 14" 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. R

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
VIIL. 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 figure 2.14, ’

2.35. DAMAGE REPAIRAEBLE 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, - .- .

L.




Section B
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 cauv-

on shlps having even serial numbers, and in the star-

‘\u may be done with a rotary- file, a—romer,—ot—by—.se[f-sealmg-{uel—cells-ére instatied i the:ﬁto ~winig only

I tion should be exercised that the adjacent 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 facilities 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 center 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 stiiff-
eners of the webbed bulkheads, are fabricated from
aluminum alloy extruded sections.

2.39, NEGLIGIBLE DAMAGE. The maximum dan}-
" 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 lme bulkhead web, bulk-

head 1, may be aliowed 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 cither 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
diagonais be replaced rather than repaired since this
can usually be done by retnovxng 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
casily accomplished by replaci.ng the damaged member

* . rather than by trying to repair. it.

P-ﬁ INTEGRAL FUEL TANK.- .-

TN

46, 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 carners, and thru the use of & calking
compound in all voids.

2-48. The neoprene used must be resistant to aromatic
fuels and low temperatures. It should have a Shore
Durometer hardness of 40.55. No gauge of neoprene
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 tight 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 airplane.
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 retalmng the sealam materu\l
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—thm at the three gas tight bulk-
heads is accomphshed by means of a neoprene washer
installed io 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—H—)ﬁ%{termam to-the fuel -

tank have been completed, pressure test the tank to 3
psi. air pressure. . :

a8 , : . " RESTRICTED

- . - - - ) - 4
- ' -
s

£ s A R

- B . . . N .




RESTRICTED
AN 01-5M.3

Section Il
Paragrophs 2-54 to 2-63

DAMAGE UP. TO 5 IN DEPTH

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

LY

NO DAMAGE TO
RIVETS AND BOLTS
ON THIS FACE

MINIMUM TEAR-OUT -3 OF HOLE ON
]

sPAR - FITTING (UP TO DOTTED LINE.)

COMPLETE DAMAGE IN
——PERMITTED—PROVIDED —TWO——— [ THIS —AREA ON..BOTH- ————— __PERMITTED..- DAMAGE - TQ FITTING
i FLANGES PERMISSIBLE

"NICKS AND DENTS UP
FRONT SPAR FITTING; I" ON REAR TO7g IN DEPTH.

DAMAGE TO ONE BOLT ONLY

MAY EXTEND COMPLETELY ACROSS
END AND TO WITHIN -5 OF THE
CENTER LINE OF BOLT.

DAMAGE UP TO 33
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 negligible, - -

IWO specul bolts whi

2-59. DAMAGE REPAIRABLE, BY PATCHING.
Figure 2.21 shows a typical patching rcpair to the upper

nacelle skin. This same type of repau- 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 nacelle '

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

2-61. DAMAGE N ECESSITATING REPLACE-

MENT OF PARTS. Any of the structural members ey

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 she.et'
substitute shown in Section VIIL. .

2-62. WING-HULL ATTACHMENT.

2-63. GENERAL. Actached to each spar at the center
of the wing are fittings which tie the wing to the hull,
The fittings are 14S.T alurm.nurn alloy forgings., The .

" 2-58. Figure 2-20 shows the main structural r.nembcrl

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

Yoo " RestRICTED © . ... o

per square mch.

_firtings to the hull
ﬁqmgs may be replaced with equivalent AN Standard

bolts by i mcrcasmg the heat-treat to 145. 170,000 pounds 5
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b P DETAIL A )

- " MIN.- ALL STRUT
END FITTINGS

Section U

REAR
"~ STRUTS MAY BE

BOWED 1" MAX.

FRONT STRUT NO

" BOW PERMISSISL (i\ﬂ

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

OUT NICKS NOT
EXCEEDING 33 IN
DEPTH AND 2 IN
LENGTH.

I DETAIL A

ISOLATED NICKS
AND DENTS NOT
EXCEEDING }° IN
DEPTH AND %~
IN LENGTH ARE
. PERMITTED ON
"BOTH UPPER
AND LOWER
FITTINGS.

IN THIS AREA, 40" ON EACH

END OF STRUT, NEGLIGIBLE

.| -DAMAGE LIMITED TO DENTS

; AND SMOOTHED OUT NICKS

NOT EXCEEDING i IN DEPTH

AND %" IN LENGTH, EXCEPT
AS SHOWN BELOW:

e

DENTS NOT EXCEEDING i IN DEPTH
PERMITTED IN 40" AREAS

TS
RV /

Figure 2-25-Wing Struts-Negligible Damage
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T L —=—==FF DAMAGE_EXTENDS-TO WITHIN 9/32 ~—  — — T
OF A RIVET HOLE THE RIVET IS

CONSIDERED DAMAGED AS WELL AS

THE FITTING,

ANY PART OF FITTING ABOVE
THE SPAR FLANGE MAY BE
DAMAGED BY NICKS I8 DEEP
EXTENDING LESS THAN 378
ACROSS MEMBER

| ANy DAMAGE N
THIS AREA 1S NEG.

- | NO_DAMAGE PERMITTED IN THIS
AREA EXCEPT NICKS OR SCRATCHES
LESS THAN 132 DEEP NOT MORE
} THAN ONE RIVET MAY BE i

DAM

. . -~ -3" 4
7/8 MIN. FRONT SPAR FI
IZNEMIN, REAR SPAR FITTING -

ISRIVETS THRU THIS PART MAY
BE DAMAGED EE"%OVIDED NO TWO'
TO ONE ANOTHE

. DENTS 1/16 DEEP AND NICKS
1132 DEEP PERMITTED.

- NO DAMAGE TO FLANGES

N PERMISS!BLE
e ~
. . NO RIVET DAMAGE IN . .
THIS AREA PERMITTED:
- r -
‘ ‘ ' . ) Figure 2-26—Wing Strut Fittings-Negligible Damage :
. o RESTRICTED ‘ _ . 51
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l4. TAP NEW PIECE “10-32

Section 1l RESTRICTED
, AN 01-5M-3

LEADING EDGE SKIN—~

_f_"\. —_— Pt
FILLERS ' =5 -
FLAT LEG OF EXTRUSION 1_‘_.)\‘7__33 — | ~
. - |
L]
L ;x‘rﬁusmN CHANNEL— e o)

Z, WING SKIN
FRONT SPAR ANGLES#” 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 FLAT LEG.

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

HAVE BEEN STRIPPED

5. DRILL HOLE IN MICARTA STRIP*22(157)
AND INSERT IN EXTRUSION , T
6. RIVET REPAIR EXTRUSION IN PLACE. '

NOTE:

WHEN DAMAGED AREA IS ACCESSIBLE THROUGH HAND HOLES DRILL OUT STRIPPED -
THREADS AND INSTALL SCREW AND AN 365-DI0O32 NUT

VIEW SHOWING THE ATTACHING STRIP ;

WITH REPAIR SECTION INSTALLED_

. L Figure 2-27—leadl'ng.fdge Attaching Strip Repair _
R I RESTRICTED o
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Section |l

ANCHOR NUT AC366DFB32
RIVET AN426AD3

SUB -ASSEMBLE NUT PLLATES
TO RING BEFORE INSTALLATION,
FIT NUT PLATES TOSUIT
CURVATURE OF SKIN

. MAKE CUTOUT IN SKIN
TO MATCH PATCH

% (aPPROX)
SPACING ALL
ARQUND |

REINFORCEMENT
PLATE 032 245T
AL.ALLOY

TRIM AS NECESSARY"
TO CLEAR STRINGER

NOTES:

@ DENOTES AN456-AD4 RIVETS

QO DENOTES ANS26 -DBI2 SCREWS

WHERE INTERIOR OF LEADING

- EDGE IS ACCESSIBLE FOR
RIVETING, USE AN456-ADS
RIVETS INSTEAD OF NUT PLATES
& SCREWS ‘

025 AL. ALLOY
PATCH

SECTION A-A

. - -

Figure 2-28—Leading Edge Skin R;pdir
RESTRICTED
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Paragraphs 2-64 to 2-.76
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2.64. NEGLIGIBLE DAMAGE. Figures 2.23 and 2-
24 show what damage in addition to that outlined in

b. mf)amage to either upper or lower surface lead.
ing edge stringers forward of the first 2 stringers from

ngs is the same with the exception of the amount of

ragraph'2-10 may be-allowed to-exist without repair-
Ncghglble damage to both the front and rear fit-
11

- 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
penfcry of the fiting or an increase in the bolt hole
size to accommodate an oversize bushing will reduce

the edge distance,

2.65. 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.

2-67. GENERAL. The four wi.ng 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 ar

 the spars, Y

2.68, NEGLIGIBLE DAMAGE. Ncghgtble dam‘gy‘
to the wing struts is outlined in Figure 2-25. Neghglble

damage to the wing strut attad-ung fittings is shown in -

figure 2.26. ‘ -
2.69. DAMAGE NECESSITATING REPLACE. -

t attaching fittings greater than negligible will neces.

wm' OF PARTS. Any damage to the struts or'the

ate replacing the part. If replacement fittings are not
available, new parts may be machined from 14S-T forg-
ing stock. If new struts are not available, the possibility
of canabilizing replacement parts from other anrcraft :
should be investigated.

2-70. LEADING EDGES

' 2 71. GENERAL. Thcre are five leadlng cdge assem-

" blies on the airplane: a _left and right hand outer panel - l

leading edge; a center section center leading edge (be-

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

outer leading edge (from the nacelle outboard to ‘the’

panel splice). The leading edge dcsngn incorporates .
aluminum alloy skin and extruded stringers, and rlbs .

built up from extruded sections. - - N

2.72, NEGLIGIBLE DAMAGE. It is lmportan: that

a normal air flow be maintained over the leading edge.

* For this reason large dents should be smoothed out.

I. Dope a fabnc patch over leading’ edge skin -

Other than the negligible damage described under
paragraph 2-10 the following additional damage may
be allowed to exist without repair: .

a. Three inch diameter holes in the skin not
closer than three inches "measured from the edges of -

the holu. .
‘Note

holes classed as neghgiblc damage. S

e

transmitted to the struts by means of ﬁttmgs riveted. tS

.2.74. DAMAGE

A

-the—frontspar-may be ctmsndere&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 neghgxble, consult paragraph .

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 edge ribs is
considered to consist of nicks not more than ;" deep in
the extruded sections, and cracks not exceeding one inch
in length 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 ﬁgnre 2-28, Figure 2.27 outlines” the
method of repairing an attaching strip in uhu:h the
ﬂu‘eads have been stripped. Leading edge stringers are
“to be patched in accordance with the typlca.l repairs
outlined in Appendix IL :

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 six“sections; a left and right center section

tra:h? idge, a left and ﬂght hand outer panel “stubby”

% DIA. MAX.-

=t

E

Y DENT
MAXIMUM

HOLES PERMITTED

IN-SHADED AREAS.
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Y TO‘ SPAR. VIEW OF ASSEMBLED REPAIR
’_—/ : . ) ‘ - ) 7 " - ,‘__--
_ ! . —TRIM DAMAGED PORTION AS SHOWN A _
- 4 AN44ZAD4 RIVETS AT 54 SPACING-
- A /' EACH SIDE OF DAMAGE ]
- 1
' CHORD LINE
- ANSIS—DDI0O32 SCREW
. ) . AN365-DI032 NUT
. 1 HARDWOOD BLOCK ‘ .
Y ~ e | . o
i _ N IN N2 4“?13 b
. Ll |
\ IZANVANDY BN ¢-0= S
. IF DIAGONALS ARE Py, A . Vi7 M-
DAMAGED, REPLACE S _ . 4!1! A Y
WITH CHANNEL OF y N ) ‘FV [/ I;.. 1y B
‘ SAME DIMENSIONS . = == - I l
- %or SPAR ) ya \\ A .
f ' . ) HARDWOOD BLOCK~
' : 032 24ST AL. ALLOY GUSSET:
L DETAIL B
CHORD LINE s
~HARDWOOD: . - -
- - ‘ ) ’ w
- VIEW SHOWIN ' (#7777 e
HOWING TYPICAL DAMAGE ‘g;/,/// o B
Wz
: FORMED 032 DURAL )
’ SPLICE CHANNEL—;-—-l 4 - 1
NOTE: . - B
2 WHEN AN APPRECIABLE : _
s . : AMOUNT OF REPAIR ' o
WEIGHT IS ADDED, REMOVE CRIMPED EDGES -
REBALANCE AILERON ] FROM RIB IN AREA TO BE
IN ACCORDANCE WITH - REPAIRED .
- PARAGRAPH 1-58 , ) .
SECTION I. . .
- : S SECTION A-A
L - 4 .
» o ' - Figure 2-30—Trailing Edge Rib Repair - = _ L PI
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I Section 1l

]
NOTES: . e
@© DENOTES AN456AD4 RIVETS ; -
. 3 . €
I 1 REMOVE SUFFICIENT FABRIC FROM
| . AROUND DAMAGED AREA TO BUCK
RIVETS. REPLACE FABRIC IN ACCORD-
: ANCE WITH SECTION I3 OF THE
GENERAL MANUAL FOR STRUCTURAL
REPAIR (AN OI-1A-1)
.
_I 1. . 032 245T AL ALCLAD
. I '\ FORMED CAP STRIP SPLWCE
{ @
I \ = T
| | o,  SECTIONAA L
- Dot |'- L e e e = JE T S, ey __\.. _
I. — — = \ 5
LA ' . ‘ Figure 2-31—Formed Trailing E:dge Repair s
56 i - 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 %" PICK UP
WITH CHERRY RIVETS NAF-1i95-5A RIVETS AND PROVIDE STANDARD EDGE
USE ORIGNAL RIVET SPACING

DISTANCE. CUT PATCH PLATE FROM
025 245T 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
OF CRACHKS.

- CUT PATCH PLATE LARGE ENOUGH TO
OVERLAP EXTREMITIES OF CRACK OR EDGE -°2;$33TP&+QLL°Y
OF MOLE A SUFFICIENT DISTANCE TO ADD ]
" ONE ROW OF RIVETS ALL AROUND PATCH - L
‘ USING 14" EDGE DISTANCE. s -

ATTACH REPAIR PLATE WITH CHERRY RIVETS
" NAFI195-4A  USE 3  RIVET SPACING. '

% RIVET PITCH

L4

l REPAIR PROCEDURE FOR SMALL

-

VIEW OF
COMPLETED REPAIR

Figure 2-32—Aileron l.éudfng Edge Repair’ .
. _ ' RESTRICTE "
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125 2457 AL.
ALLOY SHEET
RADIUS PLATE

FOR SPACING
OF RIVETS SEE
FIGURE 2-6

FILE TO FIT FLUSH
WITH %45 RADIUS.

PICK UP ORIGINAL
RIVET & BOLT
PATTERN.

FILLER SAME
GUAGE AS

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

125 24ST AL,
ALLOY SHEET
RADIUS PLATE
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 OQUTSIDE CUT. IF QUTER
PANEL IS REMOVED,FLUSH RIVET:
RADIUS PLATES TO CONTOUR ANGLE.
IF STRINGER 1S DAMAGED SEE
FIGURE B—4.
IF DAMAGE 15 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,

PICK UP ORIGINAL
RIVET & BOLT .
PATTERN

102 24ST AL.
ALLOY SHEET
SPLICE PLATES

FOR REPAIR OF i
STRINGER SEE
FIGURE B—4

IF DAMAGED AFTER ONCE REPAIRED. ALLOY SHEET
: - RADIUS PLATES
- ~ 102 245T AL
: . ; I ALLOY SHEET
@ DcNOTES ANG BOLTS(ANS LOWER SURFACE) . SPLICE PLATES
& DENOTES AN 23 CLEVIS : :
BOLTS.
@ DENOTES REPAIRRIVETS .
SAME AS ORIGINAL. R
SECTION A-A - .
.. - ' Figure 2-3§uPanei Splice Chord An'gle Repair I "
58 o RESTRICTED .- o |
3 . : ] - |
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Section H
Parographs 2-77 to 2-89

‘ ——work-of alununum1lioy1m.&s;:xb£f0@ﬂi:¢aﬂmg::ﬂg

 interior is ga.mcd through z:ppered accss ﬂaps in the

~2.77. NEGLIGIBLE DAMAGE.-
i “small size of the trailing” edge rib memb:rs, it is un.

“likely that any damage to the ribs can be classed as
h néghgxble. Further, no tears or holes in the fabric . |
: covenng can be classed as negligible. Nicks %"

X 78, DAMAGE RBPAIRABLE BY PATCHING

—

‘may become Tecessary if - the,” repau-i :nvolve ‘the ad

trailing edge, afid 4 Teft and right hand aileron ciit-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 ﬁgure 2-2.)

deep .
and 14” wide in the outstanding leg of the trailing edge

B attachmg strip ‘may be considered negligible provided -

they are smoothed out. Negligible damage to the trail-

"'ing edge cap strips and formed tr:ulmg edgc section is -

deﬁnedmﬁgureZ-ZQ., S e T

Damage to the fabru: covering of ‘the trailing edges
_should be repaired in accordance with the procedure” -

T “outlined in Section VIII of the General Manual for
Structural Repair (AN 01- IA-'.l) :—"f O

- 2.79. Damagc to rib members may be rep:ured m ac-,_,;

cordance with ﬁgure 2-30. 0 LA T, T

";

- 2.80. Damage to the formed tra:lmg edgc may be re- -
~ paired in accordance with ﬁgure 2.31, ‘

.. 2-81. When the trailing edge tapping strip has beeo
" cut through and the tral[mg edge must be removed -

to effect the rcparr, caution 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. Thcrefore, brace the ends of the tap- -

;" . ping strip before removing the trallmg edge. B
. 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 Manual (AN 01-5MC-2) +
should be consulted for the | proper length of screw."‘

283 AILERON L A

2.84. GENERAL. The aileron structure consists of a -]
~ truss type spar (fabricated from 24S.T aluminum alloy, R T
: extruslons) and. ribs and a sheet mcta.l formed leading 277} . o5
" edge section. The entire ‘assembly is fabric covered: The ‘- 1
" trailing edge of the ailerosi (the portion of the surface
__aft of the spar) is very similar to the regular traxlmg f

“edge surfaces of the airplane. For any repairs in this

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

ﬁgnrel 2.29, 2.30 and 2-31. Repatrs to the fabric cover-

“’ ing of the aileron should be made in accordance with )
* Section VIII of the Genernl Manual for Structural
', Repair (AN 011A.1).",

| 2-85. When any repalrs are madc on the a.deron in.-:

. cludmg extensive fabric repairs, “paragraph 1.58_of this .

manual should be consnlted. Reba1anang of the - aileron

dition ' or _redistribution of

S A.

Bccause of the S

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

.. be classed as neghgiblc damage. Not more thim ‘two '

f mseruon. Rcfer to the typlcal repur o‘f extruded sec. . s

Chccking the balance of the aflerons 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-. e

2-86. ‘The internal structure of the aileron parncularly.:
in the nose area, is not very accessible for’ rcpur. It is
therefore permissible to use “cherry” blind rivews for:
répairing any of the structure except the spar. When . -

blind rivets are used they must be one size largcr tlun
the rivet previously used in that area. : .

'2.87. NEGLIGIBLE DAMAGE. See paragraph 2-77_7 -
for definition of negligible damage to the tra.ilmg edge- "~
of the aileron. Nicks up to 14" deep and 3”7 in length ~ ~

negligible damage provided the nicks are filed out
smooth. Damage to the aileron leading edge which may
" be classed as negligible is: stop_drilled cracks not ex- :
ceedmg 17 in length and holes not exceeding 1%2" in
diameter and’ not closer than 3” between the edges of =
. the holes. In the’ aru within 1”7 of the extreme forward

" point of thz nose, and “thry the rcmforcmg plates

"around the hmge cutouts and horn, neither cracks long -
" er than 34" nor holu more than 34” in dxamcter can ..

44

et

N 1
moelt s ksl

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

2.88. DAMAGE REPAIRABLE BY PATCHING, AR
typlcal patch repair to thc arleron ‘leadmg edge is shown AR
in figure 2-32. _ vy ,_‘.» -,_. oo = :

2.89. DAMAGE REPAIRABLE BY INSERTION. ) -
Da.mage to the aileron spar flanges may be repau'a by ..

H'-'I.-E! TO MATCH. " -~
EXISTI'& STRIM.'-ER mi

CHAMFER THIS FACE
oMLY D7 DEEF. S/p Dia,
FT FITTINGS AT BLKDS.




l Section Ul
Puragruphs 2-90 1o 2-95

RESTRICTED
) AN 01.5M-3

] ' MEI\T OF PARTS. The dlagona,Lg.ngr_ncal alleron

ceeds that which is classified as negligible. See the
" table of éxtrusion equlvalenu given in Section VIIL

= . T

A an were prcwously mstalled B

- ‘z';9 1. PANEL | spuc:

- 2-92. GENERAL The outer umg panels are 3omed
I' to the center panel by means of a bolted joint called the

e

¥ trans:mtted to the center section thru 2 series of bolted °
ﬁtungs and splice angles. Standard AN bolts and nuts

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

7IV of the Erection and Maintenance Manual (AN o1~
) SMC-Z) “should be consulted for a dtagrsm of ‘the -
I‘;"panel lpllce bolt plan. SR - T

r extrusions should be “replaced when-the damage

j.-_.ACare should be excrctscd that when member: are re- '
) placed that they be rweted thh thc same size rivets

- panel sphce. Loads lmposed by the outer panel are -

accordance wlth figure 2-34. . . -

"3.93. NEGLIGIBLE DAMAGE. The only negligible

angles. )
2.94. DAMAGE REPAIRABLE BY

' MENT OF PARTS. Damagc 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 extruded angle sections at the -
panel splice. Unless' new pam can be machined from

_ damage permitted at the_panel sphce consists of nicks
15" deep and morlonger than 14" in’ the c:m-udcd sphce

PATCH!NG -
Because of space limitations the only pam of the panel
" splice which can be repaired by patching are the ex-
"“ternal ‘extruded contour angles. A typical repair for
. thcse members u shown in ﬁgure 2.33.

. 2 95. D A MiA GE NECESSITATING REPLACE-

bar stock, the necessary pam must be ulvaged from -

other aircraft. Damaged stringer fittings may be re- -

placed with a substitute steel fitting rnanufactured m"-‘:

~ . s =
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CSECTION WL S
Iy """_'_TAﬂ. GROUP =7 s

_is too extcn.s:ve to be cons;der:d as neghgl'ble should

be repaired by patclnng - AL T
__3 -10. In the case of holes in the stablhzcr skm, thc
_patch should be made flush. Figure 2.28 illustrates a .-
‘ "sktn damage repair on the leading edgc of the wing " .
““which should also be used for slun repau.-s to thc hon- o

3.2, h The ta.ll group cousxsts of a honzontal stabnhzer
N wl'ucl: provides a hmge support for the clcvator and a
“vertical’ stabllxur whlch prowds a hmgc support for )

G L zontal or ‘vertical stabxhzers. te
3.3, ‘Wben mal\.mg repa:rs to any damaged pomon of ; IR
the tail group, especlally the lcadmg edges, the repaie - 3. 11 ‘Since stnngcrs used in the honzomal stab:hzer SRR
should be made as neat and trim as possible in order to i ar; smularmtoe;hoseﬁ used -in thl: ::lu;l lth e br cpfmlrl pl::i '_‘ :
I prevent any c‘hanges in air ﬂow that rmght affect the cedure ot bm ure 4.9 sho 2 so St o\_v -‘
t I.llz& tnn e :
g f.the tail of cause ﬂutter to. : m repau-mg ke 3 : B

‘332, Spar repalrs are shown in ﬁgures 3-5 and 3- 6. Al

- ' - \ “short length spar stifféning angles, braces, gussets, etc, < 0
3'4- Alr.hough a numbcr of 3 acces d°°“ are ]ocated “‘ * are best r:pan-ed by replacmg the member rather than n e
thc tail Surfﬂce&s ﬂﬂnY damages will be dlE!ﬂ-llf to re- by patching it. For repairs to any of the standard ex-'i
pau- due 10 lack of accesslblllty for nvetmg, etc, Insuch. * truded suﬂ'enmg members refer to Appendix IIL. ~

“cases it vull be Decessary to_rémove a F"“'t“:’n of the -+ "3 13. Most ‘of the ribs are of hydropress constructlon,':
512“1 (alummum alloy or. fab“‘) 3d13c"-'m to thc repau-.' " containing lightening holes and beads. Repairs for these
comp!ete the repair, and ‘then patch the access hole, hydropress members are’ shown in figures 3-7 and 3-8. -
using Cherry blind nvets in thc case of alummum alloy . - .
I skin and’ stitched doped fabric in the case of fabnc' 3 ?4(:;5:;10;1?['{0 RUDDER

) skin. See General Manual for Structural Repa.u', ANTT - '
SRR 315, The ‘elevator’ and ruddcr are su:mlar structures, -

“"01- IA-I for de:a.l!s. . R
: & ST - each bemg of ‘aliminum alloy frame construction w:th T
HORIZONTAL AND VERTICAL .. fabric covering. The pnnc:pal structural member in ¥
STABILIZERS o ~ . eachisa spar to which is attached a series of ribs which ..

S © " provide rlg:dlty and maintain_the’ contour of the sut'.
3-6 GENERAL. (Sec ﬁgure 3 l) Thc verucal and | face. The ribs in the elevator are of truss construction

‘SLWF.&-{.

o hocr;zc;nml stabl.hzers are bor.h ;::lsmnlalr construcnon,' 7 " (composed of angles and channels) ; those in the rud- “: t’;;ﬁ
e eing # scm.l-monocoque cantilever structure. -- der are of hydropress construction, comammg mnny__ - ; ;_gé

_ The principal structural members of the vertical and - beaded hghtemng holes, - .- .- Cron

borizontal stab:hzcrs are a_ front and rear spar. Ribs
" 3.16. NEGLIGIBLE DAMAGE All damage to the

(constructed of standard cxtruded sectnons m the case ;- _
of thc horiz ontal stabxhzcr and of hydr opress ¢ onstruc- G elevator and rudder that is classed . as ncghg:ble damage
s shown in ﬁgures 3.9 and 3-10 respecuvely. o

r.lon in the case ol' the vertical stabtllzer) are attached .- !
to tbe spats and run chordwtse, serving to hold the skm ) 3 17, DAMAGE REPAIRABLE BY PATCHING ‘IN *
B SERTION OR REPLACEMENT, Most damage to '

“"to contour. On the horizontal’ stab:hzcr the ribs ure
located at each stat:on. (See ﬁgure 3:2.) ;hc clevator or rudder should be repalred by patchmg.

3.7 Both stabilizers are covered with 24S-T alummum Sl, 318, Thc tnetal leadmg edge skm of both thc clevator
. alloy skin stiffened by the ribs and in the case of the ©  ‘and rudder should be patched in the same mannet as’
Yorizontal stabilizer also by stringers. | Tbe lcadlng edges - the leading edgc of the wmg. Tl'us rep:ur B 511 m_ i
I of both the vertical and horizontal stabilizers are cov-°  figure 2-28, -

ered with an outer skin in addition to the inner leading © 3 39, Typlcal repa.trs to rudd:r hydroprcss spar a.nd
edge skin. The outer and inner skins prov:de & passage- * " rib members are shown in figures 3.7 and 3-8, Typu:al
way for the circulation of heated air for anti-icing.” - _. repairs to the elevator spar and channel or box section

3.8. NEGLIGIBLE DAMAGE All permlssxble neg- * ribs are, shown in figures 3-11 and 313 respccnvely.
llgl'ble damage to the horizontal and vertical stabilizers 3. 20. Damage to short lengd: members or to ‘hinge ﬁ;_
is shown in figures’ 3.3 and 34, resp ecuve[y. In’ air- tings should be repaired by replacmg ‘the member. How—
lph'“" that are not equlpped with heat anti-icing, com-- . ever, damage_to the elevator torque tube if not_over
plete destrucuon.of tl?e out.crlleadmg edge slun is con.® " *half the cross secuonal area. oLthe tube :houl d be ve
7 ed as, ncghglblc,‘”r_equxnng,no_ r:pau'.:.-_, : i, p:ured by patclung as shown in ﬁgure 3.12. “If the dam-
DAMAGE REPAIRABLE BY PATCH " age exceeds onc-half the” crou*ucuonal "afea of ;’-hc :

tl.lbe, the torquc‘ 'tube sh' uld,{)ejcompletel répla

ST
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RESTRICTED _ ' . Section Il
. AN 01-5M-3 o ' .

. THIS DAMAGE MAY NOT BE CLOSERA-'
[ THAN 1 INCH TO LIGHTING HOLES.,

& RIBS IS SHOWN BY SHADED AREAS. *
VTHIS AREA MAY BE CO_MPLETEL‘(“DAMAGED

i t;
F THE SUM OF DIAMETERS OF ALL:
HOLES IN ANY PANEL DOES NOT.
EXCEED /3 WIDTH OR HEIGHT OF ..
THE PANEL WHICHEVER 1S SMALLER
THE DAMAGE TO THE PANEL PL.ATIN(.Z.
IS CONSIDERED NEGLIGIBLE. OUTSIDE -
LEADING EDGE SKIN MAY BE COMPLETLY

DAMAGED If HEAT ANTI-ICING SYSTEM
1S NOT USED...o» ",

e L T

 PBY-5A VERTICAL FiN SHOWN ..
PBY-6A VERTICAL FIN IS THE
SAME EXCEPT THERE ARE NO .:

MEMBERS ABOVE '[HIS
. POINT ' :

-8

. --—;rms FATRING SPAR.
MAY BE COMPLETELY

" NOTE: ' S
.- A PANEL IS A PLATING AREA:, "
' BOUHD BY ADJACEIIT RIBS OR SPARS

Fryure 3-4——Verfkal Sfab:hzer-Neghg:ble Damuge‘?;




ion I ' RESTRICTED
Section RS ames

080 245'!’ AL ALLOY
SHEET

. NEOPREIE -
ASBESTDS'SHEEF
SEALING STRIP

. - - .
L “HEAT ANTISICING RETAINER

SKIN PATCH PLATE IF HEAT -
ANTIHCING 1S NOT USED T~
WILL NOT BE NECESSARY TG .
PATCH RETAINER SKiN.

_ REPLACE s usuasn
_ DO _NOT JOGGI.E. :

" O INDICATES ANASSADS RIVETS”
0 INDICATES AN4228D6 RIVETS ~
" @ INDICATES AN4424D4 RIVETS ©

PICK UP NINE RIVETS ON EACH

SIDE OF DAMAGE THRU SPLICE
PLATES

- Flgure 3 5 {Shacl X3 of 2 Shee;;i—ﬂo

-4-‘\5
PRE e ]

rlzoﬂ’ﬂ
i '}""ﬂ'%' :
RESTR'CTED :




RESTRICTED - “ Section i
AN 01.5M-3 .

" 24T AL:ALI.OY SHEET -
T INSERT ANGLES™

. .FIGURE_4 -6 FOR DETAILS-
' 'OF RIVET PATTERN, _ETC,,':'..

025 2451' AL ALLOY SHEET
WEB SPLICE PLATE. SEE -

USE FILLERS - —
RERE, e

NOTES

OJNDICATES AN442AD4 RIVETS'

O INDICATES AN442ADS RIVETS:
PICK UP EXISTING RIVETSHOLES WHERE
POSSIBLE




I'secﬁon mo . RESTRICTED - :
AN 01-5M-3 - o |

-¢- DENOTES AN442 ADG
- RIVETS. .

ALL REPAIR’ MATER!ALS
040 24sT AL ALLOY
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_RIVET .
‘SIZE .

AN442ADA
|AN442AD4
AN442AD4
,AN442ADS
‘[AN442AD5
AN442AD6
AN442ADS

_ISEE TABLE FOR RIVETS

%" SPACING (TYPICAL) >

SEE ABLE-FOR“RIVET
_SPACE. OUTER RIVETS

: '.5 APART - INNER RM:T_s ;

AHART EDGE. DIS~
AM.‘.E

U TYRCAL RveT
. EDGE DISTANCE . .-

FORMED DOUBLER- ‘
SAME TYPE AND -»
THICKNESS AS DAMS
AGED PART ;

PATCH . F’LATE‘ SAME‘
TYPE AND THICKNESS -
AS DAMAGED, PART-

SR S
RESTRIC'!‘ED

e
£r

1;.'.'25.,*
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REPAIR ~ ANGLE
SAME GAGE AS .

DAMAGE MEMBER "

“TDRILL #40 STOP HOLE
_BOTH ENDS

.. RIVET

GAUGE SIZE
020 | AN442AD4
025 AN442AD4
032 AN442AD4
.040 | AN442ADS5 -

051 - | ANa42ADS
084 AN442AD6
072 AN4 42A D6
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AN 01-5M.-3
1 ALLOWABLE SPAR DAMAGE ~95%(3]" FROM ¢: gé Nrgrossi g;éng}%ngcAi%Agg% &I;Eﬁs;z . 1
1 BAYS WITHOUT LIGHTENING HOLES ARE ALLOW--|. . , - S I
- ED A 3" DIA. HOLE IN BAYS WITH LIGHTENING LONG CRACKS OR 1V2 DIA. HOLES NOT CLOSER - {...
~70 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- 01* : AP SO
- -7 . MUST NOT CONTAIN NICKS & CUTS EXCEEDING ! N “'i. = o =0 - - Efo o
e DWBTINDEPTH. om0 e et N T A A 1I"DIA.OR LARGER HOLE
I A e ' : "IN _NOSE SKIN 1S NOT NEG-

{ DENTS NOT OVER Y8"DEEP & 2" LONG,
. CRACKS AND NICKS NOT OVER Ya' LONG
IS NEGLIGIBLE DAMAGE ANY PLACE ON
. TRAILNG EDGE RIBS. CRACKS UP TO,/;
I"LONG IF STOP DRILLED ALLOWED
IN ANY TWO MEMBERS OF A
TRUSS. BENT FRAMEWORK.®
. ALLOWED IF IT CAN BE - .-
STRAIGHTENED WITHOUT. ®
EXCEEDING ALLOWABLE .-
| CRACKING.  ::. 7 " g4

P

THESE

-
T SPAR

{ o Ny ALLOWABLE FRON
DENTS NOT OVER Vis"DEEPY : - -
OR I'IN DIAMETER AND NOT Wy
SPACED CLOSER THAN 3"
| ARE ALLOWED IN TORQUE
TUBE' - . M R S

~ -

BAYS.

11F PRESENT BUSHING /
IS ELONGATED, /8" -

v .. GIBLE. DAMAGE IN F

E IN ADDITION TO
. THE SUM OF WHOSE
EXCEED I* ARE ALSO PERMITTED AS NEG

LIGIBLE IF {T OCCURS IN
SAME BAY WITH A DA

HOLE OR LIGHTENING
» HOLE IN FRONT SPAR. . . -

N EACH OF TWQO ARE

. 29-71 AND THE OTHER 95-3|"

- FROM .2 NOSE RIBS, IF NOT

" .  ADJACENT, MAY BE COMPLETELY
. DAMAGED.  CUTS, NICKS & HOLES

NOT OVER V4" LENGTH 1S PER~
MITTED IN ALL N

g
DAMAGE 2977|

SUCH HOLE

DIAMETERS

RONT SPAR!.: -

P

" -
e
- T . +,

8" DIA. MAX. DAMAGE g

“NOSE
_AREAS.'-:--‘;.:E__";,‘:V L sy
NNO DAMAGE PERMITTED -TO NOSE SKIN.
. - NOSE RIES, OR SPARS IN SHADED AREAS

. FRONT SPAR WEB MAY HAVE HOLES
IN SIZE TO LIGHTENIN
AT SAME BAY. THREE 2
PROVIDING THEY ARE NOT IN ADJACENT -- i

ABOVE, SMALL HOLES .

G HOLE IN REAR SPAR |

AS, ONE

RIBS IN -

-

|

cw-

MG

-

FRO

EQUALL"

S ALLOWED -

. DOES Nlor__ q.
L= §:

-

{LARGER DIA.HOLE (@ . . 6"DIA. MAX DAMAGE - - -
"-| MAY BE DRILLED To--__,.-. S |

ACCOMMODATE LARGER - '

{ BUSHING. ——————
1 ALLOWABLE REAR SPAR DAMAGE 29°-71"
D TN TTFROM Gt s e e
. 1% GEEE NSS 8 clrs Auowep.
 vehias AND LOW AR oy o
Jemax, o :~, ANGLES AND IN STIFFENER = . “J:

7T ANGLES ONLY. s T v

. YT VB Max. bamace . o
DETAIL A"~ =~ T

" / NO DAMAGE|
'/ ALLOWED iN
[ THIS AREA.

SPAR STIFFENER ANGLE  ~~ -~ - : e
' - AR DETAIL A"
' OUTBOARD END OF ELEVATOR
] . . FOR PBY-6A - - - -

- _F:gure 3-9—Eleval'or-NeghaIbh chag
LTt e e T e SR PELRN

N

- ResTRiczo
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SPAR-DENTS 87 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. . v "~ "

jLEADING "EDGE” .7, _
| SKIN —HOLES UP
_TO Y2 IN DIA. . -*—
“WITH A TOTAL
HOLE DIA. SUM- g
. MATION OF 11/2" 6\ _.f%/
| PER SKIN PANEL SN~
‘| HOLES NOT TO
BE CLOSER THAN

e ’g (=

— LEDEEP DENT

. PBY-6A NEGLIGIBLE DAMAGE IS IDENTFCAL 'TO PBY-5A
NEGLIGLBLE DAMAGE EXCEPT AS SHOWN' AT LEFT.:

" A SKIN PANEL

- CUTS 18"
STOP DRILL_ENDS OF AlLL CRACKS AND FILE smoom
- ALL ROUGH EDGES - X _

sscnon A A :

__,.. L

DENTS 14" IN _DEPTH.’
4 DIA. HOLES AT |"

SPACING . HOLES AND;
DENTS TO BE I" FROM
LIGHTENING _HOLES, -

BEADS, AND “FLANGES..
Va"® NICKS AND CUT

ON FLANGES. % a. > i
318" NICKS AND curs
ON - LIGHTENI__[\IG HOLE-

sscndn BB -

-l',/T;AmNG EOGE =
-1 DENTS,

"IN LENGTH. DENTS,

"LIGHTENING HOLE. "

IN-LENGTH  ON.1 -
~ LIGHTENING HOLE
FLANGES

s :..'.TIP SKIN — HOLE OR SUMMATION OF HOLE DIA—.»
". METERS NOT 7O EXCEED /3 OF THE SMALLEST

NOTES:: = | nel

INCHES.‘.

IS AN -AREA OF smn BOUNDED
BY ADJACENT RIBS OR SPARS. - 7 =

DENTS .. ARE .NOT 'TO EXCEED "4 saQ.’

NEGLIGIBLE DAMAGE FOR ALL PLATING NOT MEN —n

TIONED ABOVE IS AS FOLLOWS; NICKS AND CUTS
V4" IN LENGTH, DENTS V4" IN DEPTH, NICKS AND
IN LENGTH ON LIGHTENING HOLE FLANGES.,

/4™ IN DEPTH, .
"NICKS OR CUTSs V4"

-CUTS. AND NICKS NOT " {.
" CLOSER . THAN. ¥2" TQ B B

"NICKS. AND -CUTS 3/|5
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040 XIXi (2)
(STA 25 TG 10)
040 XX 3 (é)
(TA. 10 OUTBD)

040 REPAIR PLATE
* [sTA. 28 TOIO) .

025 REPAIR PLATE

(STA 1ol ouna‘o)

040 X 3/4 X %
. BEAD REPAIR’

) DENOTES AN442ADS, RIVETS
4P DENOTES AN442ADS fuv__ers




Section Il : RESTRICTED
. AN 01-5M-3

TYPICAL EDGE
. DISTANCE -

AN4 STEEL BOLTS ~i-- -
AN3IO-4 STEEL NUTS -~
AN380 COTTER PINS-Z.
INSULATING WASHERS .- - L ,
a T , - THE ABOVE REPAIR 15 SATISFACTORY
: a S PROVIDED LESS THAN HALF OF THE *
CROSS SECTION AREA OF THE, TORQUE
TUBE 1S DAMAGED. JF OVER HALF OF -
THE- CROSS SECTION AREA OF THE
. TORQUE TUBE IS DAMAGED AFTER . .
CLEAN!NG uP IT MUST BE REPLACED;
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NOTES
THIS REPAIR APPL.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 4-15 -

—

I : ;“ ol _ 4-'l:£iENERA|.. 5 2 LT wlt.h a fabric p;tch 'qr‘a 'I"mp:cn_:-nfa-n_'sténda:fd h;:_rl_e -pa'tch.'_'
o<~ 42 The bull i an al metal skin stressed strcture buile  (See Appendix IL), . © o r

_around a keeland reinforced longitudinally by string-{:.~-"
ers_and two chines and laterally by 'bfeltf;;‘lirié ‘and bulk."".

et

"4-10. DAMAGE REPAIRABLE BY PATCHING, IN. -
. . SERTION OR REPLACEMENT. If the skin is dam.

*"aged in excess of that defined as negligible damage, it :
[ a1 _ - % "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’.
. Jcompartments: The bombardier’s and pilot’s compart- * gauge as’ the damaged skin) which is placed over the °;
s " ment forward of bulkhead 2; the navigator’s and radic cleaned up hole or stop drilled crack and then riveted

" 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 to° use a water sea) material <
" waist gunner’s compartment between bulkheads 6 and - . such as marine glie" “and fabric, zinc chromate fape, or "
= 73 and the tail compartment’ aft of bulkhead 7. Any-" - "1/64th"inch_thick" synthetic rubber sheet to make the -

7

- ._ heads, (See figure 4.1.) TR S S
3. It consists of a superstructire and a°main stenc.

" one of these Watertight compartments may Be sealed off ‘repair water tight " T T
- _from the rest of the hull by closing watertight doors = -y % e 5 | g e T TR :
5 ipualied st bulkbhcads 24,6 and 7. (See figure 42 for + [ 1 v where the damaged plating is necessary® = -
‘!—‘Pbﬁat‘l':’_{.‘. of all fst:huonf.) f{"‘ﬁ‘“"? ‘h"}"“’:lf PO . to insert a filler of same gauge as the damaged skin be- - - 7
::\:‘e:ed b.‘,taz_’:lu% f:,a!:? aine :;:EE‘F.“E 1“;; OSIFe ... fore patching. Insertion of a filler plate when the dam.
" Watrdghe recsc in b sides of the ol bepeen 7 -+ BE SO Ve @ vide area i e desvable. before 1
T'Vr_station's' 4 and 5 ?réﬁde space for housing the main .’ '~}'P'-ﬂc. mg.;A R o TR L
- . _landing gear.” el __ e Py - 412, In rare cases wh.ere a large pcrrtion of a hul_lAplat_.i i
. 44 The hull is attached to the wing by means - ing P?-“%’-‘; d;".“,‘g?“é-l“ ":g‘” .“d."“""ef to replace tf:;h_rv

Brtings located in the superstructure, one at station 4 " __\-‘9;’9 ste p aItlng fl-:" with a nq?vt;:ing ? ds?cin: '3“:";’.-"
" and the other at station 5. Lateral bracing of the hull ¢o - - 20€ Bauge. 'n such cases remove the old skin panel by

. wing is provided by four wing-to-hull struts, . - -~ carefully drilling cut all rivets holding the panel; lamp

R S e the new panel in’ place; drill rivet holes in’ panel ‘to™ .
“'J:V- i 4.5, PLATING. ERES e < S'. - =7 match existing rivet holes in surrounding skin; and then .

- : Ay R A . 7 " attach new panel in place by means of rivets of same .

-~ 'i'.4'6', GENE_RALA.,__{\no.dlze_d . 24ST _alul:ninum_ ,‘1.103"-"-“' ‘size and type as those that- were removed. <. oIl U

.. plating is used 1o cover the ntire hull and the super- . o D¢ *.thote that were removed.
.. structure, (See figure 4-4.) All hull plating sheets over- - 4-13. STRINGERS.: .. % « .~ .

i7" "lap at their joints which are made watertight by means . .. 0. el g L g ,

l" 7. of zine éh"‘?'.,’?“.';t.‘i;‘r';né. t.;,l_a‘ﬁng, is highly st:'e8§=d R 414. GENERAL. (See figure &7) The SEDgErs, .

..

1

e and’ t!'e':,efo-_re_ ‘Pfoper'fr"egai':r"ﬁroceduf'e for’ it “n“'"‘—:xl:lr‘:::!f;er::”l:;ﬁl;umdﬁ:ld:uj'e;;;gr{:l::f::ﬁu:;e ;
mary Tt T = For s Cfut.ol'lts‘are“prbﬁded i.li_-bell‘.fra'it:&_" to pass'_tflqlé‘itﬁ;i'g'érs_—
.~ °_ . 47. NEGLIGIBLE DAMAGE. quo\_‘h.dent.'s,in the'* ° through, However, at bulkl‘:e"a.ds the'stri'né;r's; ';lré cut:
. ad by means of extrided -

-

plating if free from cracks or abrasions’ and having ani""""and artached to the bulkh
- 7 area not exceeding six square inches and a depth not __.aluminum’alloy ‘stringer clips,

ter than one-sixteenth of an inch may by 1 CpoE T Ra e e T, e ~

 atany location on the hall. - 1 e e NEGLIGIBLE DAMAGE. (See Hgurel 43
e T e e Ty LT Small, “smooth isolated Heﬁts_: free from _f:rai:l:_s,"_s_ arp
S L e .. _N°|‘"-"' o Lot " corners or abrasidns and less than 1/16 inch in’ depth

| © "All striicture ‘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 p_i_-:sgpce

N 4.8, Holes and cracks existing in"the skin above the )

§. - food water line of the airplane (See figure 4-3.) will be .
£ . considered as negligible damage provided the number =
. ,.,of holes"and ‘cracks and their size and location does -
i 'f’,'ilo‘t'é_x_'cé_ed the conditions shown in figure 4.5. © -

.- 4.9, All holes :'sl';;uld_'bz cle.{nedupto give radii of aif

Ieut"/;; inch hﬂ corners. The ends.of cracks should -
.._"L‘I- ’topd.ll I‘tth.:‘%f’ A . v1.v e v

" up, all holes and cracks should be'ct
Tpy o e : bt et

.
i
a e
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Section IV
Peragraphs 4-16 1o 4-29

Tt T

- SERTION-OR—] REPI:AGEMENT— tringers — w

4.16. DAMAGE REPAIRABLE BY PATCHING IN-'

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

— nsure—water—lagh{nus T [ S ‘_':

have been damaged in excess of that permitted for neg-

. tion cut from an ldent:leal extruded secuon or. bent up

tain the fivet patterns through both members as de-

lent to those removed) placed in the e:ustmg rwet
ho'les in the skln. :

4 17 CHINE AND STEPS

R 4-18. GENERAL (See ﬁgure 4-1 ) The chme is a longl-
' ~ tudinal stiffener assembly located at the i intersection of
the hull bottom and each side of the hull. It consists of
an inner ‘and outer angle with the skin intersection be-

“station 7.0) is'a heavy platufg whsch covers the hull

410 NEGLIGIBLE 'DAMAGE." Smooth_ _dents _if
e . free from' cracl:s or abraslons ‘and havmg an ‘area not
s exceedlng six snuare inches and ‘a"depth not’ greater

PO ’, aud therefore requ:rmg no repaxr. ;
: ' o Nole

All structure in the v:cuuty of the dents should
be carefully mspected for cracks and warpmg.

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

oy

- angle. It should be noted that no insert is needed for-

,{.-'_ variably ‘involves damage_io the hull skin, the repair -

. as detailed in both figures 4.6 and 4-9. _Since’ the chine-
T —" lslocated helow the flood’ water lmr, water seal materta_

_ l.lglble damage may be repalred by patching. (See figure
4-8.) In this repair it is _necessary to insert a filler sec-

from sheet ‘of same gauge. Since in many cases the hull
. platmg is also damaged along with the _stringer, the =
N stnnger and platmg repair should be planned to' main- -

tailed i in figures 46 and 4.8, In cases uhere the dam-
‘ aged area occurs over a great length, the i tnsert stringer .
s sphced to the’ undamaged stringer ends w:th two '
) angles at each butt joint rather than by two angles cov- ..
- _ering the’ cnure length of the damaged area. This type - -
T of repair will save wetght. Ordmanly most stringer re-’
= 7 pair is done by patchmg and insertion. However, oc.
- cas:onal.l_y a section of a stringer is damaged over such - -

!

_ 4 23. BULKHEADS AND BELTFRAMES :"." ."
4-24. GENERAL. The beltframes and bulkheads serve.

R @’ great length that repa.tr by sphcmg and insertion is .
_ not feasrble This type of damage may be reparred by' Er
_ replacement whu:h consists of drilling out the rivets se- L

“most of the main stations while the beltframes are lo-" -;,-

. curing the entire stringer to the skin and the hulkhead 2
stringer ﬁttmgs, and then replacmg it with’an uhdam-" %"
aged stringer of same cross section and material. The . bing reinforced by angle framework. In the center of -

new strmger should be riveted in place by rivets (equiva-’ ._' )

o _watertight _ door. The remaining bulkheads contain -,

~ larger open areas mth heavy angle framework for -

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

; f hull pl bul :
' a]ong the area uhere it'is stepped up to a htgher level. - contour ° the P atmg between kheads.

* than 1/18 inch may bé omsidered as neghglhle damge.( negligible. damage’ in heltframes ‘and bolkheads (See

-4-27. Also constdered as’ negllgtble damage m:'bulk-

- _'catson. (See ﬁgures 4~11 through 4-23. e
4-20 DAMAGE REPAIRABLE BY PATCHING IN.

410, respecuvely. In the chine repair it is necessary to . - j.l' way through the bead.’ " L

" provide an insert séction equivalent to the outer ch.me '

) '4-23 may be classed as negligible damage provided they
. .are less than 1 /32 inch deep and 3/. inch 'long.

" 4.29. DAMAGE REPAIRABLE, BY PATCHII‘}G 1

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

4-21. In cases where the damage occurs over a consid-
erable area, splicing should be done at each of the two 3
_butt joints rather than’ over the enure length of the .
" damage in order to save welght. AR
4-22, In certain cases where the damage to the chme ",'f_
area occurs over a greatlength, an entire length of outer -,
ind inner chine angles may be removed amd replaced .
w:th new chme angles of same size and matenal Lt

Note o

When usmg tl'us type of repair it may also be
. advisable to replace the hull side and bottom
slun panels in the damaged area. '_ o .

16 maintain the rigidity of the hull. They are located at -
all stations in the hull, the bulkheads being located at

R A P

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 watemght, consisting of a partition of sheer web. *

these bulkheads is 4 reinforced opening closed by a.

snEemng .-, O .
4.25. Beltframes conssst_of formed hulh angles sup- .

. ““r'- .‘d‘.‘ |"T"\'a|. S ’ 'V_;

- porting the upper hull skin and either’a beaded hydro- !

pressed floor frame or a built up web frame (remforced R
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'

4 26. NEGLIGIBLE DAMAGE Craclts after ‘stop
drrlhng and nicks after filing our and also dents not
exceeding a certain area and depth are considered as ?

figures 4-11 through 4-23, ) LA

heads and beltframes are holes of- certain slze and lo-

A hole in no case may extend more than half- B

4.28. Scratches except as noted in ﬁgures 4-11 t“.hrough&

. should be planned to_provide the proper rivet pattern . _
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Section IV
Paragraphs 4-30 to0 4.37

o frame) ‘are_d:
© . ing ‘3.',".’!:‘-’."-"?._‘,"‘ byan '_g_ngl__e‘:u_rslhéi\fp ‘..3__5{;“;5._2'6.:
"' 4-31. Figures | ‘
" of typical beltframe

-
-~

2

i CAUTION-

,.; ‘z:*\l-l-wnt’eb ‘i_'e"p‘airs ﬁﬁde_é_»ﬁl:iwiterti-ghi areas '.of.i o

=" bulkheads must be sealed with marrnre"glu_c and
fabric, zinc chromate tape, or 1/64 inch thick -
'iéyntl'_lctiq 'gu_l)bgr _shect. e PO

[ .

be-

e R R e P T T s weRL S
- . 4-30. All damaged webbing should be cut out well R e
 yond the ends of cracks with’ the corners of Jholes ..

. Figure 4- H::l_l Fl’oo_c’l’r.w‘ut_er( Line

435 GENERAL. "The keel is the principal

_rounded with a radius of nof less thin Y% inch. Beaded .. .

areas (such ‘as those “on 2 floor frame section of a belt-

that are damaged should be repaired by patch
-and bulkhead repairs. These re-

pairs involve insertion as well as patching, The repairs
for the large number of standard extruded sections used .

;. oo bulkheads and beltframes are shown'in Appendix IL..

. 432 Most stiffening angled ‘on bulkheads and belt- =
. frames are of relatively short length and consequently e

. when damaged they are most easily and quickly re-

Don Tt ST T LT R A
.4-24 through 4-30 give complete details

'paired by being ‘replaced with & new member of simi.

e

27433, In gencral miost “bulkhiead “repaice

. lar section. Extruded_sections when da
replaced by “similar * rolled ‘'sections of equivalent °

_ strength, (See Section
7 such as stringer fittings, hull to wing fittings,
. strut fitfings should }é;;l-epla‘cé{ if damaged.

and wing _

maged can be -

VIIL) Special attaching fittings -

_sections of the nose wheel enclosure

"vertical and diagonal angles ':‘reinfoi-:'géi'l by

' of the keel for attachment of the hull bo

* auxiliary keels form the lower part of tl;eh:shéi:;‘?\g ¥
.‘and transmit the main landing gear loads E’c_:'bl:xlkbh i
' 4_?nd 5-7»7_-.‘_ S LT :

.437. NEGLIGIBLE DAMAGE. ' S

- “In alf cases the numbq: .l-n.-d size of Fivets
R T R T
specified in the repair illustrations must be-

pt

member of the hull, being the foundatib tupon: which”
the hull js Built. The keel extends alodg the bortom of:
the hull from the noi¢ of the’ airpline t5_ the  second

Pt Dbty Pty S PR A - E 0y
nosé wheel enclosure. Howéver, continuity cht\ygeg,ﬂz‘
forward and’rear kee! sections’is maintained by the side

- . - ‘d. ..,._»‘,slq-.‘-_
hich sct as auxil
oy e g
he Pl

TER

of structure_wit
A heet veb:
bing. Special extrusions are provided aldﬁg"jt_l'f_éh]thﬁ;ﬁn*
ttomn “plating.
cenl stations,

keel. These

Additional auxiliary keels are provided ber
4.0 and 5.0, one on each side of the main’

o~

- 27
- e ':.‘ﬁ.")‘
dents

i

ooth

up, the original rivet holes. 16 order i
necessary to maintain igidly.the tives

: b g

Ppattern -
x S

outlined ‘in the

' various repair illistraéi

Ty
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‘NO DAMAGE THROUGH THE HULL SKIN. BELOW THE -
© - FLOOD WATERLINE CAN BE CONSIDERED NEGLIGIBLE. .
NO DAMAGE TO THE HULL BOTTOM STRINGERS IS NEGLIGIBLE .
v EXCEPT %4 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 IF T EXTENDS OVER - TWO ADJACENT - STRINGERS OR IN A
'—'--' TRANSVERSE ~ DIRECTION EXCEEDING THE STRINGER SF’ACING .
“IN° THE DAMAGED AREA OR IN A LONGITUD!NAL DIRECTION JEEARRE

" EXCEEDING * TWICE THE STRINGER SPACING - ™« ™.’ §

"%’ IN THE DAMAGED AREA.-. - o
ALL DAMAGE WITHIN ‘A 48" LONGITUDINAL DIMENSION MUST BE —-IBI-— ST
" CONSIDERED AS EXISTING AT- ONE SECTION. . Lee e A
R IN COMPUTING AREA REMOVED BY DAMAGE, THE -~ ... - S _"_

" ©.  FOLLOWING RULES SHOULD BE FOLLOWED: -~ - ST - F-
ENTIRE AREA OF STRINGER MUST BE CONSIDERED AS LOST IF .. =
5. DAMAGE IS IN EXCESS OF 25% OF _TOTAL CROSS SECTIO- ~ - - =1 .. ;%
. NAL AREA™ OF THE STRINGER. , : SECTION A-A
. JACENT cc;oom STRINGERS MUST BE CONSIDERED 1_051' - gg&wg;&—g&gg g‘gﬁTA o
TWICE THE PARTIAL DAMAGE ‘TO A STRINGER CIF LESS THAN
. : 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 3 66 & 4.0 MUST BE LIMITED FOR DAMAGE TO BOTTOM 6 .
1 HE TOP STRINGER ONLY AND_TO SKIN ~WITHIN I0" STRINGERS IN OTHER AREA.
T OF_,. CE'*,‘T.ER. LINE TO BE CONSIDERED NEGLIGIBLE..-: - - T

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

-

DAMAGE ONE SKIN DAMAGE 5" LONG X 3' WIDE

. ONE SKIN' STRINGER  DAMAGE. 3”LONG e A Lo _

1 X4 WIDE: % T T [ s7A FORMULAS .
STRINGER SPACI.I\-IG ,_5 v2?; S FWD ~ 30|3N+Ss 60

' LOCATION BETWEEN  STA,3.33 Y EYRE "s-3+s-A=a' 139,70 333 13N +S 5 45

{. LocAT™ > 1333 70, 366 3N+ 55 30
'. ... USE FORMULA FROM. TABLE. 3XI+85 RIS 136870740 [SEE " NoOTE o
SINCE THE FORMULA 'SUM "SHOULD EQUAL- OR BETLESS . v |40 TOT 50 |5N +5.5 10|

- "< THAN 30 THIS DAMAGE IS CONSIDERED NEGLIGIBLE. |s0 70 521 $'s 3
" * IF_THE FORMULA SUM EXCEEDED 30 REPAIRS. .~ " 1527710 55 |3N+'s 3 20]

© WOULD HAVE BEEN NECESSARY. . . - "« . |55 TO 603N+ S z 45
*SINCE STRINGER IS COMPLETELY DAMAGED '% THE SPACING 60 TO 70]3N+S 3 45]
4. . .. (5%) BETWEEN ADJACENT (GOOD) STRINGERS MusT, 170 70 B0[3N+S s I8l
"7 BE_USED IN THE FORMULA INSTEAD OF THE - - 180 AFT-- |3N+ S s 15|

v ACTUAL SKIN DAMAGE (4). ORI T T . - N=NUMBER OF DAMAGED
d Joeon - "_‘ T _-'- -, STRINGERS.™; (7t .

S_ TOTAL: TRANSVERSE -
LENGTH IN INCHES OF
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— B el

ZINC CHROMATE -
—{TAPE OREQUIVALENT
|FOR WATER SEAL

I R R
24ST AL.ALLOY SHEE
SEE TABLE BELOW FOR

“BULKHEAD, BELTFRAME & MISCELLANEOUS

T
o r

Ay -

ST D=DISTANCE BET
. .-l__-j'TRgVET ROWS -

Y

HULL SKIN REPAIR RIVET 'TABLE B

A

WEBBING REPAIRS RIVET TABLE.. . - .-

[CAMAGED| REPAIR
- {SKIN GAGE] SHTHGAGE

020

RIVET
AN4AZA]

|DAMAGE]

REPAIR NO.OF RIVET ROWS‘IV

srnoacHsuTeace RIVET [E [P EA SIDE DAMAGE ?

NG OF RIVET RO e
o LASIDE DAMAGVS

025 |aANgazaDa

anns6ADA |4 5€ CE- e .
“[anaseapalig| 24 2 e

ANa42ADA 2l

JaNaseADE| 345!

* |ANA4ZADE

a56AD8 |35

ANA42AD6

ANAAZ ADE

ANA 42D

AN442AD6

ANa4z2DE

AN4 424 DE

[ANG-42DB

ANA 42 ADE

AN4 4208

ANA4A2ADS |

442DB
|ANA 42ADE

N442D8

k.,

BELOW THEWATERLINE. -~ *. -

3:-"--_ LT

FOR RE PAIRS TO WEBS OTHER THAN TH
ANA4S RATHER THAN AN456 TYPE RIVETS -

- a8 AN ALTERNATE WATER SEAL, MARINE GLUE &
OR 3, SYNTHETIC RUBBER SHEET MAY BE USED."2’

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

E HULL SKIN USE

N THE RIVET TABLES, ALTERNATE RIVET SIZES AND
_ SPACING ARE SHOWN FOR THE LARGER SKIN SIZES.. .

EZRIVET EDGE DISTANGE | - .

"] P-=RIVET SPACING iN Row L
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I'  4.38.. Ho!es, cracks and mcks are also permmed to 4-48. Typlcal repau-s to the nose wheel well enclosure

7 exist in keel webbing -angle- membersencheelson4x-ﬁ— -(—\»hose—sldee—comp "_:"@:mn:keet)_are_sho»m_m‘ ;
( _truded merﬁbers Ihe size and location of holes, cracks™~ . ﬁgure 4-32. e -

:" and nicks perrmss:ble as negllglble damage is shown
I & ﬁg‘ure 4- 31. "2 :

,. !.ri
S

e

"structure, see Appendlx 1L Ae a ‘rulé 2 damage to short ,f" ;
: length sections may be more easlly and qu:ckly repaured St
g as T >, by rep1ac1ng the damaged ‘member wlth an eqm\alent

: ‘1' :;, rolled sect:on rather than by patchmg., :

" SERTION OR REPLACEMENT._.DaEaged areas of

the keel webbmg should ‘beé’ repau-ed by patehm
shown in ﬁgure 4-6 > :

G

“:- RcP‘“”b“’ keelson m;“;’ "d“';”" ““;:"” 200 450, ;AAIN WHEEL WELL ENCLOSURE. - .
and 5.0 and betweed stanons ane 7.0 are shown “-,,.-.._‘ 451 GENERAL Th:s s a vaternght enclosure on B
ﬁgure 4-33, sheets 1 and 2 respecnvely. Repairs to the - ide of hull hat b P th "
lceelson forward of stauon 2.0 are similar to tbose on “d’ side of the hull that ouses and supports the main”
- the keelson betueen statlons 5.0 and 7.0. . el Iandmg gear. It ls unportant structurally 'because it

. RE L g s T transuuts to bulkheads 4 and 5 the mam landmg gear’

4-41 Repau's to the twm f:eel secuo;ls betwecn statlom‘ -1oad, by me,ns of a’ sbear €b,~ait auxiliary, lteel ﬂnd
the vanous Iandmg gear ﬁm £S

1.0 and 2.0 and between stauons 4.0 and 5.0 are sbown
- m ﬂgures 4 32 and 4-35 respecuve!y. g [

. 4-42 Snﬁemng anglee on “the’ keel structure are. most
e easnly and qu:ck]y repaired by replacmg the damaged
~_meémber w:th :an equivalent member. *

4-43. The repmr “of standard extruded sectlons of the
keel structure is shown in Appendxx IL

- Sl

o

"452, NEGLIGIB E ,DAMAG ,
nbt exceedmg '1/64 :ncbes in depth and dents not ex- -
ceedmg ten squ,are mehes audj-l /16 mchee u:l_depth are -
permmed as neglxgtble damage 5

' 4-53. N:cks, craclcs and holes in structural memben .

whnch are classed as_negligiblé damage are shou
) ﬁgure 4-34 - B N

nm'

v '.f »'CA’UTION‘

P e
R

L the keefron i the bortom of the " "4.54. DAMAGE REPAIRABLE BY PATCHING IN.
S "P‘“" to,the keelson at the bottom o SERA SERTION -OR’ REPLACEMENT. A~ ‘typical " fepair
: kee! structure must be made’ uatemght by the - .
7 use of marine g[ue and fabric zinc chromate * ° for Koles in webbmg exceedmg negllgtble damage slze
. . use m ? - il -
T i tape, or 1/ 64 uu:b tluck synthenc rubber shee ;- rs showu i ﬁgu" 4-6' '

e - By

T oas a water seal. =

CAUTION 1

Pt
S

E .'4-45. GENERAL Thxs enclosure ls :rnportant struc-
" turally due'to landmg a.nd take-oﬂ' eondmons. The nose

.....

R wheel doors should fi’ snug'ly over the enclosare whic
. :tse!f ‘must bc watemght.

- All web repalrs 'to_Jthe in -
- clusur_e must be made watemght by (]  use of
~ Tine Elue and fabnc, zme chromate tape, oi"'C~

, ﬂ'uek synthetlc rubber sheet_'w}

..p:_

L not exceedmg 1/64 mches in depth and dems not
e ceeding ten square inches and 1/16 mches m depth are .
- permitted as neghgﬂ:le damage in the ' nose uheel en:’
s dosure and door’ structure. (See ﬁgure 4~31 for aetalls )
4.47. DAMAGE REPAIRABLE BY PATCHING N -
SERTION OR REPLACEMENT All holes exceed.
ing negligible damage size in the nose wheel well or :

el . 1 P
“ - - Dose wheel door webbmg may be repaxred as shown T :-57 d-ch 2“ 10 ;1::1 Is;ane!ard extruded secuom il be
ﬁgure 4-6 -l . ound 1n PP‘:“

; . 3
4 56 Damage to mam' landmg gear ﬁrtmgs sbo
repau'ed by replacmg the ﬁttlng wtth a new one."

SR CAUTION

e ] S NN -~

_;.-.‘I

‘ _4-59. GENERAL The pllote and the wais
'enclosures are ‘made’ of Plexi Tas y

wor]c mEi brf_:'lqt_;u\_l;u'm -Ilo?.

Repnlrs to Webblng mu;t be I‘nade b’;te;nght by _L‘
the use of mnnne glue a.nd fabnc, zinc clu-o.

‘miate tape; or 1/64 mch r]'udc syntheuc ‘rubbés
sheet as a water peal :
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Section IV - B RESTRICTED .
Puragraphs 4-60 to 4-62 _ ’ AN 01 5M-3 )

4 60. NEGLIGIBLE DAMAGE Small plts and sur. ' 4.61. DAMAGE REPATRABLE BY PATCHING IN.
| face scratches that_are not numerous enough to impair— . SERTION OR REPLACEMENT, Damage to the

1lnty or sha[low "dents w:tl'lout formauon of cracks in_ Ta*ummum—ﬂﬁrfrﬂmtmlfmirbrrepmﬁ*ywmh- — e

‘ing with sheet. In cases where a_considerable length of
framework is damaged it is_ des:rable to replace _with
_new framewoﬂ:. R s LR

Plcmglas are classed as negllglblc damagc. Aho
classed as neghglble damagc are shallow scratches not

s
3

4.62. For repa.u-s “to damaged Ple.'nglas rcfcr to the :
’ “General Manual for Structural Repalr, AN 01 lA-l. L




NOTES:

R EbGE'pis’T'An&:'E'-_.,I‘___ 2
" EXCEPT. as NOTED. """ °

BLKD MEMBERQ?Q-Z

SECTION A-A . -

ACHMENT

Figure 4

F3

-

a

LR
.- .
i

“Typical Holf Stringer Repe




Section IV _ RESTRICTED
AN 01-5M-3

MAR IN E GLUE AND -

FABRIC (OR EOUIVALENT}
FOR WATER SEAL .

24T AL

'ALLOY SHEET- .

ANGLE-WIDTH
_OF FLANGES -

TO BE GREAT .

ENOUGH TO" -~

SPUICE SKIN™ - "
_SAME GAGE AS CHINE ANGLE :

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

i

Csee r-ncuaz 46 FOR

L
" -, PATCH RIVETS AND

. DENOTES AMSSADB
RIVETS o

TRIM CUT OUT: >
.AREA TO MAINTAIN ;3
RIVET SPACING

" picK UP ORIGINAL
RIVET PATTERN
WHERE, Possnaua

DETAILS OF SKIN..

.‘NO INSERT FOR IN-
NER CHINE ANGLE.




I RESTRICTED . Section IV -
AN 01.-5M.3 o

TRIM ouUT DAMAGED
AREA APPROX AS SHOWN

NOTE-
INSERT FABRIC :

PACKING ' IN CORNER-
FOF\' WATERSEALf

~ TRIM OUT DAMAGED AREA TO MAINTAIN
APPROX, 15/16 RIVET ™ SPACING. "
DENOTES ' AN456AD6 RIVETS.-
USE MARINE " GLUE 4§ FABRIC Jo
v SEAMS WATERTIGHT. - o
" TYPICAL - EDGE DISTANCE ~ 3/8
PICK UP ALL EXISTING RIVETS
‘ WHEREVER POSSIBLE




Section IV . RESTRICTED
o AN 01-5M-3

3/32 TOTAL DAMAGE ALLOWED
ON. EDGES OF ALL _ANGLES,

- . LT T T T mmmemie e — s e L . A .%\,_'.
172 DIAMETER” HOLES SPACED | =
NOT CLOSER THAN I"APART CL
ALLOWED IN INTERCOSTALS.

X ek

C e B
T

.o

iUUT TYPICAL FOR BELTFRAMES- 725, 750, 775, 80, 8.33, § 866

s 3/32 TOTAL. DAMAGE ALLOWED "HOLES NOT TO EXCEED "IN DIAMETER '?’5.

S . ON EDGES OF ALL ANGLES " AND SPACED NO LESS THAN TWO . RN

RN - _AND STIFFENERS, - - ’ DIAMETERS APART. HOLES SHOULD =
i IR e S o _ NOT EXTEND INTO ANGLES MORE S

THAN 3/32. - -

- P secTioN A P g
| secron 2

BELTFRAMES 0.33, 066, tos.

- 4

i o TYPICAL. FOR

. ~

- R R

ey PR BTt e T e e ' il
__ Figure 4-11—Negligible _l_)‘an-z’ag_'_e;-—_anr-Hydiop;essr__Typg Beltframes

! RESTRICTED .

- Lt




RESTRICTED 7 Section IV
e - AN—OF <5 M - -

i j e T

'%$"HOLES SPACED NOT CLOSER THAN 4" SECTION Y Y
IAPART, ALLOWED IN ‘INTERCOSTALS, -~

»5E TOTAL DAMAGE ALLOWED ON EACH
- LEG OF [NCLE OF DIAGONAL
. SDE BRACES.: D

e

IN THIS AREA THE SUM OF THE '-‘-i'.-_'f“'-"- -
DIAMETERS OF ALL MOLES BETWEEN.: e
ANY TWO' BEADS SHOULD NOT EXCEED "

- . IN THE MIDDLE G’ OF WEB IN
THIS AREA THE SUM OF THE .
L DIAMETERS OF ALL HOLES -

- BETWEEN ANY TwO BEADS"
- SHOULD NOT EX EED H

: TOTAL.’ DAMAGE .
ALLOWED N THESE
ARERS.

N THIS_ AREA THE SUM L
s . OF THE DIAMETERS OF . '
T 7. ALL HOLES BETWEEN ANY|
o - TWO BEADS SHOUI_D NOT
EXCEED R

o |- |BELTFRAMES| A [B{c D [EJFlcln
T b33 RkeWo ol %l T By L
UL T I 1.66 |4710]0]1 (sa] 3 4% 3 1 IN UNSHADED AREAS AND BEAD A
' - 3, Tt ISOLATED NICKS AND DENTS NOT _
3.33.0 134] 6 234 Al ei2k 2|1 | i) EXCEEDING 145" IN DEPTH AND .
3.66 . 1246|2343 | % okl 2 HEE3N SPACED AT, LEAST I'AFART :
- 5.25: I 14 : ey
.25’ |30]23d 101 21213 1112 1 i CRACKS st BE—CUTOUT 7O
2:-50. 130ta3fiofv {331 ]2]" SMOOTH ROUND HOLES OF A -
- 3.75- J30j20[0fT [w 33T 121 DIAMETER SLIGHTUY GREATER -
5 20 23le |8l % | %l | [1%]  THAN THE LENGTH OF THE CRACK. :
e £ % | Y 4 2* 7] IF _THE CLEANED UP FIOLE Exon o
640 - {19 u%j10[% | % |* ‘ © CEEDS NEG. DAMAGE SIZE SHOWN
6.60° 1270 [0 | 1 1% | ¥ hooed — - IN TABLE REPAIRS MJSTBE MADE-"
6.80 - jisul oo 01 [ w3 o] < £
4. | _¥DEPTH of FRAMES DIVIDED B 3, MAX. NOT 7o EXCEED 3~

**DEPTH OF FRAMES AT PO!NT OF HOLE MINUS 4" .
. ***DE_P__‘H—! OF. FRAMES AT POINT or HOLE MINUS 2,




l Section IV RESTRICTED
e , ] AN_0)-5M.3

--IN THIS AREA- THE ..
SUM- OF ‘THE DIAMETERS"

- OF ALL HOLES BETWEEN
. :* ANY TWO BEADS SHOULD -
e NOT EXCEED 2"

P "NO DAMAGE ALLOWED
- TO BEADS.. - .7

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

OF WEB THE SUM”
OF ALL HOLES' BE- -

"IN THE MIDDLE 2v

IN UNSHADED AREAS NEGLIGIBLE

. DAMAGE IS LIMITED TO 1SOLATED-
- NICKS AND DENTS NOT EXCEEDING
I/32" DEEP& I/Z"LONG.

RESTRICI'ED ~‘-’.s‘
B,




RESTRICTED
AN 01.5M-3

Section

NOTES: ° s

"NEGLIGIBLE DAMAGE TO ANY PART OF THIS MEMBER .
IS LIMITED TO ONE OF THE FOLLOWING SEE SECTION C'C

HOLES NOT EXCEEDING 3- INCH IN DIAMETER SPACED AT -

LEAST TWO DIAMETERS APART IN BOTH THE COVER PLATE
‘VAND TOP FLANGE. :

HOLES ‘NoT ExCEEDING 15 INCHIN DIAMETER SPACED AT
LEAST TWO_DIAMETERS APART, IN_THE. COVER PLATE.

HOLES NOT EXCEEDING i INCH IN DIAMETER, SPACED

.-a--T

| GREATER THAN THE, LENGTH OF THE

N TABLE REPAIRS MUST BEVMADE

) TOTAL DAMAGE ‘AL| OWED

~AT LEAST Two DIAMETERSVAPART THROUGH BOTH
WEB.FLANGE AND- > WEB., - ; o

gCDMBINATION OF THE ABOVE NOT EXCEEDING
INCH. = A

NO DAMAGE ALLOWED TO BEADS .
ALL CFIACKS MUST BE cuT OUT TO SMOOTH
‘ROUND HOLES OF A DIAMETER SLIGHTLY

CRACK. IF THE CLEANED LP HOL.E
EXCEEDS NEG. DAMAGE SIZE SHOWN

TN THIS AREA THE Sum OF THES
DIAMETERS OF ALL HOLES BETWEEN
ANY TWO BEADS SHOULD NoT EXCEED

L 4 INCHES. . T LT A ‘
TSt IN THus AREA. NEGLIGIBLE DAMAGE™ IS -
" .. LIMITED TO NICKS AND DENTS NOT EXCEEDING
Lo R -k INCH IN DEPTH AND i‘lm LENGTH “————

LY e ,_r '3-"- -

. 2 INCH HOLES SPACED AT’ LEAST 2 INCHES APART
o - ALLOWED ININTERCOSTALS S

TOTAL DAMAGE
_ALLOWED IN [~
. TTHIS AREA

P

IN THESE AREAS R

"IN THIS AREA HOLES NGT TO.
TO EXCEED | INCH IN DIA~" .
METER AND SPACED NO LESS
. THAN 2 INCHES APART

NICKSJAND DENTS NOTII:
. EXCEEDING #} INCH IN DEPTH -

~AND % INCH 'IN LENGTH >
ALLOWED IN THIS AREA

IN THESE AREAS

TOTAL DAMAGE‘ ALLOWED 3

7 :
PSS,
g




 Section IV RESTRICTED
. AN 01-5M-3

S L TN This AREA THE SUM OF - o A
S L L%EE?%’E%ERS OF SAlY- OF.. L e s T
{ oo T e NANY TWO. .- ' ..o o et s e
TR LT T U BEADS SHOUEENy e D TR EY
T S iNckes, —— NOT EXCRED . T R
' _ TOTAL DAMAGE * -

- ALOWED IN - -

: . .. THESE AREAS
= TOTAL DAMAGE ALIOWED . . .
IN_ THESE AREAS, A & B o

. A& IS
NOT . TO,EXCEED Va4 INcH "

[ J -,._ . ’_‘_-'.-_ :
P PO s - oo _ &l:-- _. -
.IN THESEAREAS THE SUM.OF ., - SECTION DD’ . .
DR DAMETERS OF ALt HOLES ™% .+ 7 oL, 0 0

ORI |- BETWEEN ANY TWO BEADS - S D
o *,-,A.'-— {7 . SHOULD NOT EXCEED 2 INCHES - IR R AR

- _s-'E‘_tno'NA ¢-C

=

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

NO DAMAGE ALLOWED TO BEADS." -~ -5: "7 ..
ALL CRACKS MUST BE CUT OUT TO GIVE - ) __—
SMOQIH, ROUND HOLES OF A DIAMETER - . - "= .. - s
JHEHTLY CREATER THAN THE LENGTH OF~ . 0.l ;77 .7 . e
THE CRACK. IF THIS CLEANED UP_HOLE . . -, - e L U
EXCEEDS NEGLIGIBLE DAMAGE SIZE SHOWN .~ . .- . =

IN TABLE, REPAIRS MUST BE MADE. =~ - -




RESTRICTED
AN 01-5M-3

Section IV

Tt

_SECTIONA'A -

A T
IN THESE ' WEB “AR

IN ANY PANEL SHOULD

EAS THE SUM
OF THE DIAMETERS OF ALL HOLES| .°
NOT EXCeeo/

-

e Rl B
~~SECTION C-C { . %

L, TYPCAL FOR BOTH |-
' . "SIDES -5 -

. - e N THESE WEB_AREAS THE sum .’ [ %3
- oo OF THE DIAMETERS OF ALL HOLES. - 1- &
R Fo IN ANY PANEL SHOULD NOT EXCEED 1

R LT SINCHES. |, .- s Tl LT e

il oo |IN THESE AREAS ‘NEGLIGIBLE °
It R IC DAMAGE TO ALL STIFFENERS
S R ST . INCLUDES %" TOTAL DAMAGE. .- "
IR S ST JO THE EDGE OF EACH LEG AND- . -
o ; R ) N /7 |- ]%2T NICKS AND DENTS NOT Ex-- '
1 <. . - R e TENDING ACROSS MORE THAN 4
‘ ) . ) - O v\ | 1TeE woth oF T MEMBER, "5 - -
DETAIL D < 7 ity B S : =
? L 00 BN - Lo e
- o /k\\\\ ‘\”/I/fl ‘\ s - !__:
SR IN THESE AREAS NEGLIGBLE, &
| e R DAMAGE ALLOWED To ANY .- ..
" - 7| N THESE WEB AREAS THE SUM ° AR INCLUDES %" TOTAL -
: DAMAGE 'TO THE EDGE OF Each” -
OF THE DIAMETERS ‘OF ALL.HOLES .
- IN ANY PANEL SHOULD NOT EXCEED]|- s | EG AND 5 NICKS AND DENTS.,
| T 2TOVND NOT EXcEED)T e - " |NOT EXTENDING ACROSS MORE.
SEERERE B R RN B CRE A THAN 4'THE WIDTH OF The.
o - - " |IN THIS AREA THE SUM_ ... MEMBER. . " o« Lo a
OF THE DIAMETERS OF = " "-." - ;* .
. o /]ALL HOLES sHouLp NoOT :
1ot e T excan g oY S
TOTAL DAMAGE TO ALL /. & ;. - - N e T e
HADED AREAS ALLOWED R o LRy g
- || SHADED AREAS ALLOW , |NICKS AND DENTS K" DEEP AND .- :
: ' 1% N LENGTH ALLOWED OVER - :
- ] THIS ENTIRE MEMBER. . = © - -
‘ ’ ] _._j !l_‘_ o . g

" TOTAL DAMAGE TO ALL
|AREAS ALLOWED;-

+ . Figre 4-16-Bulkhead 1-Negligibic Damage

»

" RESTRICTED




I" Section IV RESTRICTED
g e AN 01-5M.3

% NEGLIGIBLE DAMAGE ALLOWED 107
T ALL ANGLES INCLUDES:: - -~ .

% TOTAL DAMAGE TO EDGE OF EACH LEG. . - ° |
%7 NICKS AND DENTS NOT EXTENDING ACROSS ~ .- - -
MORE .THAN ¥ THE WDTH-OF THE MEMBER.- 5. . RN

A H - Lo - o a

{IN THESE WEB AREAS THE .- |
SUM OF THE DIAMETERS .- | -
PANEL SHOULD NOT EXCEED ]
4 OF THE PANEL WDTH.::

| IN THESE WEB 'AREAS THE

'} SUM_OF THE DIAMETERS OF]-
ALL HOLES IN ANY PANEL'
SHOULD ‘NOT-EXCEED 4% OF;
THE PANEL WDTH. %,

-1 IN THE AREAS BELOW, THIS = |
L} W.LAIY A WATERTIGHT .~ - 4
PATCH MUST BE INSTALL-
D OVER ALL qou:s,j '

|IN THESE WEB AREAS .. .
|THE SUM OF THE DIA~.~

METERS OF ALL HOLES.-
IN ANY PANEL SHOULD @ -
NOT EXCEED '4 OF THE ..

- I

&

-

N THESE WES AREAS TiE-
SUM OF THE DIAMETERS OF .
P Ve v s v I ALL HOLES ]Fl ANYE PApiléEU- :
RIVET LINES OF ADJACENT -~ """ "7 """ ISHOULD NOT EXCEED ¥ OF
. V%ETICN."  STFFENERS. - . . . v SRR OF THE DIMENSION"A" - .1

B - .
. PN .

RS AR




I" L ' ' ’ RESTRICTED o " Section IV
, L AN 01-5M-3

NEGLIGIBLE DAMAGE ALLOWED TO THESE ANGLE

" . MEMBERS INCLUDES- f-8* TOTAL DAMAGE ‘TO EDGE
© 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
I..71r2 THE WIDTH OF THE INTERCOSTAL WITH
|7 . NOT MORE THAN-13 OF THE SKIN ATTACH—
; ING FLANGE DAMAGED— SRR ARt

JIN THE WEB AREAS -
I NEGLIGIBLE DAMAGE.
ALLOWED INCLUDE.S
-1 ONLY ONE OF THE
FOLLOWING:, = ... 5
TOTAL DAMA(:E TQ eIy
. 'DIAGONAL F'JS HOLES
\\ WHOSE SUM ¢F DIA= .. |
I8\ METERS DOES NOT Ex—
A CEED 57 - G T
SUM OF THE . 4ETER.
P OF ALL HOLE~ 0T TOTAR
| EXCEED 6" NC~ _MAGE i
A2 TO DIAGONAL.. . - . {°

o WEB DAMAGE N THIS AREA[
- IS-NOT. TO EXCEED -1/3 THE[S #
_WIDTH OF THE WEB: SRTE

IN THESE WEB AREAS
L] NEGLIGIBLE DAMAGE.
oo 7l ALLOWED INCLUDES.
.- '] ONLY ONE. OF, THE. .|..
l | FOLLOWING: .~ - -»
e TOTAL DAMAGE. 10 THE ‘
1% DIAGONAL STIFFENER pLus
.. . HOLES WHOSE SUM OF :::ufa\--~
" METERS DOES NOT EXCEED
1/2"':' - -

'SUM OF THE DIAMETERS OF ALL s
. HOLES NOT TO EXCEED &¢f: = . .-
_NO DAMAGE 0 DIAGONALS

IN THESE WEB AREAS
] THE SUM OF THE DIAMETERS
OF ALL HOLES BETWEEN -

ANY TWO STIFFENERS NOT ¢
NOT TO EXCEED 6'*" .

lN THESE VERT’ICAL STIFFENERS TOTAL DAMAGE
A&B(SEE SECTION A-A) NOT TO EXCEED l7q" DAMAGE
..C NOT TO EXGEED 1/4" IN ALL OTHER VERTICAL - |-
.. S TIFFENERS, DAMAGE TO A& B NOT, TO EXCEED 374"
-DAMAGE C NOT TO EXCEED -1/4% IN ALL VERTICAL
STIFFENERS--1/32" NICKS & DEN;TS NCT EXTENDING
. MORE -THAN |/4 ACROSS THE KJIEMBER ARE SR
ALLOWED AS NEGLIGIBLE Lt S




Section 1V RESTRICTED
AN_01-5M-3

- 'UNDAMAGED, MATERIAL ARGUND. oA HOLE [ |

MAY BE A MINIMUM OF £* NICKS AND DENTS %" - .- -
DEEP ARE ALL HIS FITTING, =05

OWED. FOR T

|~ UNDAMAGED MATERIAL AROUND I3D1A.
7Y 7. HOLE MAY BE A MINIMUM OF 3 - NICKS'AND
1 <i. DENTS  DEEP ARE ALLOWED FOR. THIS. o
e F‘l‘TT.lNGA” R Ty I

e

- BULKHEAD WEB-

* . SECTION B-B

NICKS AND DENTS & DEEP AND #"IN'LENCTH ARE ALLOWED
| Aoy NEGLIGIBLE DAMAGE IN ANGLES AND TEE MEMBERS = . "r-.
o' . BETWEEN SUPERSTRUCTURE AND WING STRUT FITTING. - ~ -,

¥
ESTRICTED




. RESTRICTED :
AN 01.5M-3

Section IV

| DAMAGE IN SHADED AREAS WHICH:-
LEAVES MINIMUM EDGE DISTANCE.

15 CONSIDERED NEGLIGIBLE

“SECTION C- C_" PR sscnon D D

FOR ALL RIVETS AND BOLTS (14 X .o
DIAMETER OF THE RIVET OR BOLT) IR

S _ MEMBERS FOR WHICH DAMAGE s NOT SHOWN !N THE CROSS; l
- SECT!ONS MAY BE DAMAGED& INCH IN.-EACH LEG.: i :

o e "~ NEGLIGIBLE DAMAGE SHOWN IN SHADED AREAS OF THE CROSS
R SECTIONS, IS LISTED IN THE TABLE %

oos NEGLIGIBLE DAMAGE SHOWN IN THE VARIOUS CROSS SECTIONS‘_ AY BE .

.« . - PERMITTED SIMULTANEOUSLY IN SIMILAR MEMBERS ON BOTH
. ... _ SIDES OF THE BULKHEAD. - T - ’--A,_‘

e - IF. THE SUM OF THE A DIMENSIONS AND THE =
~ i SUM OF THE B DIMENSIONS FOR EACH MEMBER.- " : . . -~ -
-+ . INEACH SECTION, DO NOT EXCEED T & VALUES _ -.
. * " GIVENIN THE TABLE BELOW, THE DHMAGE IS B
CONSIDERED NEGLIGIBLE. ..

} S- w7 | seEcTions] T A ~I B )
- | AA .. | SEE SECTION NOTE
T T L BB . 2
! e cC SEE SECTION NOTE
- Dp - '3/0 - :
EE:-. - . /e
_FF. = -Vg_- 7
GG | W |
HH - . |~ 3,4
JJ - T4
KK -




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

THE SUM OF HOLE DIAMETERS PERMITTED'AS

NEGLIGIBLE DAMAGE IN.THE VARIOUS SHADED
.REGIONS MUST NOT EXCEED THE .AMOUNT IN -
INCHES INDICATED BY.THE- CIRCLED NUMBER

" THE DAMAGE TO MEMBERS AS SHOWN N THE

VARIOUS SECTIONS 1S NOT TO EXIST OVER.

A TOTAL LENGTH OF E”ALONG THE MEMBER
. s S

“ssenan BB

CFORUTEE SECTION, THE TOTAL sum © - MEME,éRgEﬁg.? 1,'?'0
OF A DIMENSIONS NOT TO EXCEED - - DERTH.
% PER.TEE SECTION. :

THE ABOVE ZEE:
Excssogzmcr-i,




1) " .
I _ RESTRICTED - Section IV
AN 01-5M-3

THE TOTAL SUM’ OF ‘A'blMENSIONS
_NOTTO EXCEED ‘% PER . ANGLE. _~

" SECTION E-E L secnou F Foom
SHADED AREAS MUST " SHADED AREAS MUST
,NQT{“EXCEEP V; E.ACH - NOT EXCEED & EACH

EADED AREA ll\-l-Wl;:B-MUST NOT- 4
XCEED I* DIA. WiTH HOLES SPACED
'or CLOSER THAN 3" APART. ..

SECTlON H rl -
A+B+C+D+E+F+G+H+J—'ly4 S "
ALLOWABLE NEGLIGIBL‘E DAMAGE" L

Tt SECTION 'N- N o K
R "SHADED' AREAS MUST -~ -_ - 7
.. Nor EXCEED ¥ EACH

N QEi‘A-_I:I.-I. i
EH'ADEb “AREA MUST NOT/ © -
XCEED Y- EACH FLANGE
OF EACH ANGLE i . -..c

<" SHADES “AREAS MUST
" 'NOT EXCEED_ %', EA

7 70 EXCEED %4 IN:
.. .DEPTH & "IN
SR LENGTH ALLOWED

. - . ; ’ '-,_-__ .

secnou P P e
NICKS & DENTS NOT. TO EX- LT
CEED Vaz" .IN DEPTH AND- .~ " -ii - .0

= INLENGTHALLOWED, - " "« [ o Fo

' D AREAS MUST NOT:
XCEED Ve EACH LEG.NO
SERMITTED TO STEP EXCEPT,
NICKS & DENTS NOT EX-=.-

iﬁumr‘ vz N, DEPTH

. -20—Bulkhead 5-Neghg.|ble Damcge (sheertr "

Tr b ."-4

. " PR *g.r vl




RESTRICTED
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THE DIAMETERS OF ALL HOLES
- IN ANY PANEL SHOULD NOT

NEGLIGIBLE 'DAMAGE TO ALL.
| ANGLES EXCEPT AS NOTED:-
I % TOTAL DAMAGE 'ro EDGE or
" EACH LEG: -

I .. tg NICKS AND DENTS NOT EX~

-~ TENDING MORE THAN % .
! ACROSS THE MEMBER. -

, ,NOTE- L

| wOTH OF PANELS 1S
'MEASURED BETWEEN

. THE RIVET LINES OF "

| ADJACENT STIFFENERS :

INCLUDES: - S DR

DAMAGE TO Ti-ESE MEMBERS IS LlMITED Lo
TO NICKS AND DENTS NOT MORE THAN el
Y52 IN DEPTH AND NOT MORE THAN !ﬁ" o I

CROSS TI"E MEMBER

~OF THE CROSSTSECTION | =~ 5
DAMAGE OF EACH ZEE SHOWLD SR
NOT EXCEE.D oo 1T .. - .

IN THESE WEB AREAS THE - -

SUM OF THE DIAMETERS OF .-
ALL HOLES IN ANY PANEL -~
SHOULD NOT EXCEED 34 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-
Jcac STIFFENERS BORDERING
THE PANEL. -




RESTRICTED
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Section IV

DAMAGE TO INTERCOSTALS Is NOT TO EXCEED b3
- THE WIDTH OF THE INTERCOS TAL WIDTH AND_NOT LESS
o THAN 3 DIAMETERS APART. —=

NEGLIGIBLE DAMAGE A'LLOWED TO
~ ANY ANGLE MEMBER INCLUDES %gz
_ IN.TOTAL DAMAGE TO EDGE OF - . RO
EACH LEG AND J4IN. NICKS AND |, .-~
DENTS NOT EXTENDING ACROSS. | . »1.

'MORE THAN l4 OF THE WIDTH OF
THE MEMBER;.

LA PANEL |s CONSIDERED TO BE.
“I"" ANY. WEB AREA BOUNDED BY TWO
~ ADJACENT ANGLE STIFFENERS,




Section IV RESTRICTED : B
_ , 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 - © | T
ALLOWED IN_EACH PANEL R

'NO DAMAGE ALLOWED. . - -
TO THESE FITTING

THESE MEMBERS MAY..-

NOT BE DAMAGE EXCE‘PT B
] BY ISOLATED NICKS - - -
l'_ AND. DENTS LESS.THAN *

/' ANY DAMAGE TO THESE
BULKHEADS 1S ,£35:57 < -
ICONSIDERED NESLIGIBLE

e, o

I/32 INCH. IN DEPTH AND
M _INCHIN LENGTH

7

TOTAL DAMAGE ALLOWED b
iN SHADED AREAS, NICKS -
& DENTS IN ANGLE " 3
MEMBERS MUST BE LESS’
THANI/A2INCH IN DEPTH-
AND a4 INCH IN LENGTH’

EDGES OF GUS = |
SETS MAY BE .

" DAMAGED /4
INCH IN DEPTH
PROVIDED RIVETS I
ARE NOT DAM -
AGED

2 INCH OIAMETER HOLE OR EQUIVALEN
DAMAGED AREA ALLOWED IN EACH
N PANEL . .-

COMPLET'E DAMAGE TO INTERCOSTAL.L
OVER o INCH LENGTH PERMISSIBLE
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. ~ Section IV

TRIM' DAMAGED AREA 'ro
MAINTAIN 1" RIVET SPACING.

125 245T AL.
ALLOY SHEET:

187 24ST ALY
ALLOY SHEET—

125 24ST AL. ALLOY :

SHEET !NSERT

EQUIVALENT TO -~
DAMAGED ANGLE -

.09I 24ST AL. ALLOY
SHEET INSERT :

et

3

i

82




I Section IV RESTRICTED

AN 01-5M-3 ‘ _ o .

LIMITOF
_;11,_-‘

- EXISTING zmc-
“CHROMATE TAPE 3y

064 245T AL ALLOY
SHEET SPLICE ANGLE

" MARINE GLUE & FABRIC OR -
EQUNALENT FOR WATER SEAL

s e 7 oBa 24ST. AL ALLOY '
S .- T .. .- SHEETF LLERS T

*
e T T 125 248T AL ALLOY- - -
- ST ih | SHEETSPLICE PLATES
el _ TYPICAL'EbGE -
g - DISTANCE FOR RIVETS -

* CLEAN UPF DAMAGED AREA To "PROVIDE -~
_ PROPER WIDTH FOR_RIVET SPACING . .

" PICK UP ORIGINAL RIVET PATTERN
WHERE POSSIBLE -

® DENOCTES AN44ZDS mvers
oomonsmuzwe RIVETS .. [ - -
IE . 'FOR REPAIR OF BULKHEAD wza AND N

0 R Huu_ SKIN SEE FIG. 4-6 _ - T




. RESTRICTED ' ) ' Section IV _
AN 01.5M-3 :

-----05I1*‘/41’3/4—24: L ALDY : . :
SHEET ANGLE TO REPLACE CLEAN UP DAMAGED

VIDE
DAMAGED BEAD. PLACE ~ © -._ AREA TO PRO .

- APPROXIMATELY AT LOCATION ; : /= ;fo,;';:,'}.,w's%i'a"ﬂ%“_‘ DS
OF DAMAGED BEAD ™ - v. ' . MVET SPACING

. ,,-_'_

% TYPICAL RIVET
- EDGE’ DISTANGE'

064 248T

/AL ALY SHEET.

oslx% x% 245'r Co
AL ALLOY SHEET ANGLE

' 091 24ST AL ALLOY SHEET

- v‘ T

051 x%:lx z4sr
AL ALLOY SHEET ANGLE

5 125 24ST AL ALLOY SHEET
/e T° FIT _nAplus

e

T NOTES.,~- -
“+ (O DENOTES AN442 Aos
- RIVETS. .
IF BEAD ‘IS UNDAMAGED Y x
" ANGLE 1S NOT NEEDED FOR
~REPAIR.- % -

ON BELTFRAMES 525 sso 5758 .
- . 8.2 EXTEND SPLICE PI.ATES
PICK VP %x% ANGLE AND_ANGLES AS SHOWN -
WITH THESE ADDITIONAL BY CROSSES. ALL RIVETS ~
4 AN442-A_D6_‘ RIVETS 7 'TO BE AN 442D8 AT,
s .. o .3/4 SPACING.




I — iew

_ Section 1V RESTRICTED o
- AN 01-5M-3 ; . - .

064 xi( X 2451 AL ALLOY ANGLE
PLACE ANGLE APPROXIMATELY AT,

‘CLEAN UP DAMAGED AREA- ™
. TO PROVIDE PROPER WiDTH
FOR %RIVET SPAGING - =

.. 2 ,
TYPICAL EDGE DISTANCE .
FOR AN442D8 RVETS.

064 245T -~
N AL ALLOY SHEET—"- .. |
’OBIXII% X 115 ANGLE —
245T AL ALLOY SHEET

MAX DISTANC-E ALLOWABLE
) WITHOUT INSE RT




RESTRICTED ' Section IV
" AN 01-5M-3

064 X 3 X 2 24sT.. ALALLOY ANGLE .
CPLACE ANGLE APPROXIMATELY AT 25"
“LOCATION OF DAM?GED BEAD e

= " CLEAN UP DA JIAGED AREA TO
... PROVIDE PROPER WIDTH

FOR i-,RIVET .SPACING

T TYPICAL EDGE DISTANG
“FOR AN242D8 RIVETS

§e s

C12524ST.
~, AL ALLOY SHEETZ

051 X Ig X g ANGLE-
4ST. AL. LL SHEET:

.I25 2457 AL ALLOY
LB ET
osnx % X IANGLE —
124ST AL, ALLOY SHEET ~

-._._»_

187 24ST AL ALLOY SHEET
FILE TO FIT F!ADIUS

PICK up;i QANGL.E
WITH THESE ADDITIONAL:
& _AN442 ADS RIVETS :




W RESTRICTED
. AN 01-5M-3

INSERT SECTIONS TO
BE SAME AS DAMAGED
SECTIONS OR EQUIVALENTS
WITH THE EXCEPTION
THAT LIPS ON TOP

CLEAN UP DAMAGED
WIDTH FOR RIVET
SPACIN

072 24ST AL
"AUDY SHEET -~ - -
_FILE TO FIT RADIUS

SECTION A A

N NOTES B T '."
I,, -@-- osnorss AN442—AD.5 RNETS

O DENOTES AN442—ADG RIVETS

_ o
I- , REPAIR TO DAMAGED MEMBERS ON OPPOSITE

SIDE OF BULKHEAD lS SIMILAR TO ABOVE

FLANGE MAY BE REMOVED."
AREA TO PROVIDE PROPER 1

T TYPICAL

' EDGE DISTANCE

i6

. T
AN

---...n---.' .

“TYPICAL RNE

SPACING.
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’ ' " RESTRICTED

AN 01-5M-3

Section IV

TR[M DAMAGED AREA

. TO MAINTAIN -i-
_RIVET SPACING " -

L

ZEE SECTION INSERT

TYPICAL RIVET EDGE
DISTANCE‘\ -

ho

¢- DENOTES AN442ADS
RIVETS. - e

o DENOTES AN442ADG RIVETS
" ALL'MATERIAL .072 24ST .-
ALUMINUM ALLOY 875 =

FOR PATCHING OF' HU lB-w‘




I" Section IV RESTRICTED o : T
' AN 01-5M-3 _ o _

072 24ST AL ALLOY

SHEET WEB FILLER =
° SEE FIGURE 4—6 FOR
. . WEB SPLICE REPAIR, :

TYPICAL."

e~ BOLT- .
%-"‘b SPAg:l{uq_j

425 2asT AL
" "ALLOY SHEET.
" FILLERS ..

) 250 24T AL\ .

87"
'ALLOY SHEET.
- FILE TO FIT RADIUS

- —ALLOY SHEET

P 47
072 24ST AL. -
“ALLOY SHEET =~
WEB SPLICE .0
SEE FIGURE 4-6 RS
'FOR WEB SPUCE - - T
v REPAIR - 054:!’/. 1"
M T . 24ST -AL.ALLOY
SHEET. ANGLE_

ALLOY SHEET ii: - :

i DENOTES AN4 TYPE STEEL.
_FILE TO FIT RADIUS — 7 o oesou:rs ALUMINUM WASHERS‘
- | AND AN 385 TYPE STEEL -

LOCK NUTS I .. 7", -

‘REAM BOLT HOLES .zsoo:poos

TRIM DAMAGE AREA TO
MAINTAIN BOLT  SPACING .

.._... RS

RESTRIC'I’ED




| RESTRICTED A Section IV
AN 01-5M-3 -

oL ALLGY SHEETf
187 24ST AL © =
ALLOY INSERTSY

09I 24ST AL-
ALLOY SHEEI..

1
156 2451' AL ALLOY:
SHEET INSERT7 .

991 2aST AL -
L ALLOY SHEET"-

O DENé‘n-:s AN442 AD 6 RIVETS%";{?’

© ez T

2. “TRIM CUT OUT 4 AREA1D MAINTA!N




Section IV RESTRICTED
AN 01-5M-3

. EXTRUDED TEE SECTION OR -
EQUIVALENT INSERT EXCEPT LIPS
MAY BE FILED OFF

" ALLOY SHEET -
VANVGLEIN_S_E.BT o

ALLOY SHEET
(INSERT -

TYPICAL RIVET .
EDGE DISTANCE

09! 24ST AL ALLOY SHEET

051 24ST AL
ALLOY SHEET.
INSERT >

O DENOTES AN442ADG RIVETS -

TRIM DAMAGED AREA TO MAINTAIN % T
‘125 24ST. AL, -
RIVET SPACING. - 125 24ST. AL

" SEE FIGURE 4-5 FOR DETA!LS OF L
SPLICING BULKHEAD WEB. ;7.7 " = ° _FILE TO_F'T RADII.
REPAIR DAMAGED MEMBERS ON OPPOSITE

“.7. SIDE OF THE BULKHEAD WEB IN - -1 ~ wig [NSERT

SlMiLAR MANNER, . * BUI_KHEAD WEB
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RESTRICTED

AN 01

-5M-3

Section 1V

09ixi=1 24ST <1
AL. ALLOY SHEET {3

ANGLE INSERT -

102 x I x I
-24sT AL, ALLOY
SHEET ANGLE :

'WATER SEAL “THIS -

INSERT. SPLICE TO

1021 x| 245T—
AL. ALLOY SHEET
CHANNEL’ INSERT

AREA WITH MARINE

- AN442 ADG RIVETS

-.064 24ST AL. ALLOY SHEET .

SKIN 'BOTTOM. SEE FIGURE 4-6

_ CLEAN UP DAMAGEDY

& EACH, SIDE OF DAMAGE *

HULL

_ AREA_TO PROVIDE.
FOR ¥4 RIVET
 SPACING AND
PATCHING OF -
HULL SKIN_AND -
KEEL_V_VES" =

Y-'—TYPICAL RIVE
EDGE 'DISTANCE ;

e o)

O DENOTES AN442 Ans RIVETS
USE _ MARINE . GLUE AND FABRlC BETWEEN
REF'NR CHANNEL AND DAMAGED MEMQERS

,aﬁ-«’ -

T L

PICK UP ORIGINAL RNET
_PATTERN THROUGH "HUL

5%
S




I Section 1V RESTRICTED
AN 01-5M-3

, TYPICAL RIVET - .,
EDGE DISTANCE.. .~ " -}

102 24ST AL.ALLOY ‘SHEET
\ {081 24ST AL ALLOY -
- SHEET FILLER.
032 245T AL ALLOY
"~ SHEEY FILLER.
.« WEB PATCH

051 2451- AL.ALLOY SHEET. ' ¥

FILE TO FIT RADIUS™ T

\— 081 24ST AL ALLOY SHEET ANGLE. i

|oz 24ST AL.ALLOY SHEET. .’ 7

S FILE ~TO FIT RADIUS.- s L

FIGURE 4 072 24ST AL.ALLOY SHEET. FILLER B
o 081.24ST AL ALLOY SHEET FILLER. . "~ o
UNDAMAGED 025 24ST AL ALLOY SHEET ;-:é

WEB FILLER

SEAL THIS AREA WITH A -
“17 TAPERED ALUMINUM -
PLUG AT EACH END.

Ry

: O INDICATES ~AN&4ZADS RIVETS

| USE_MARINE GLUE. AND FABRIC. -
BETWEEN 05 SPLICE ANGLE -
ORD . DAMAGED - ANGLE  AND
“ALSO UNDER WEB ~PATCHES
FOR A WATER SEAL.: ‘i 3

PICK UP ORIGINAL RIVET Houas;
WHERE _ POSSIBLE.




RESTRICTED  _ C Section IV
AN 01-5M-3 =

©051 REINF.
.PLATE " -

\TING, | - e P2 S ;oa stN PATCH’ RIVET.
Py i = e A : PATTERN & TRIMM
SECTION AA EREE : : g * OF DAMAGED SKIN

o /. SEE FIGURE 4_6
O DENGTES "AN456ADS RIVETS EXCEPT AS NOTED ' =
. ® DENOTES AN442AD6 RIVETS: e | o
USE MARINE GLUE & FABRIC OR' EQUIVALENT TO MAKE SKiN REPAIRS WATER
. PICK"UP EXISTING RIVET HOLES WHERE POSSIBL E . '

. _;t THIS REPAIR IS DESIGNED FOR THE KEELSON _BETWEEN STA 508 70‘
AL'L REPAIR MATE RIAL 15 24ST AL ALLOY




1 aLcoa K9473 EXTRUDED -~ "

1. _AREA - SEE NOTES—

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 — :
Lo 245T AL ALLOY .
. WEB INSERT——

__‘ e _~-_ —_

"KEEL SECTION OR EQUIVALENT - . -
" INSERT IN DAMAGED AREA--

SEE NOTES T - ." = -

_ 054 245T AL ALLOY * __l
—SHEET ANGLE .. 0. .

-.‘ o

187 24ST. AL.-ALLot' %
FILE TO FIT RADI. ."

" INSERT IN DAMAGED

. _PICK ‘UP EXISTING RNET HOLES WHERE POSSIBLE

., FOR SKIN

PATCH RIVET -
. " PATTERN AND 4
= TRIMMING 6F ',
_DAMAGED SKIN - SEE

-PATCH PLATE FOR ;"
. DAMAGED KEEL wtsf_
“SEE FIGURE 4.6

cuT OUT ALCOA K947I SECT|ON OVER LENGTH -2 GREATER
THAN CUT OUT LENGTH._ OF ALCOA K947.3 SECTION -

. [: ] INDlCATES AN456ADB RIVETS
) moncxn-:s AN442ADB RIVETS
SEE’ FIGURE 4 6 FDR REPAIR OF SKIN OR WEB

USE MARINE GLUE AND FABRIC BETWEEN KEEL SECTION R

AND REPAIR PARTS FOR A WATER SEAL ; o - o . JUSE DD'T'O"‘“-.
T e e MARINE GLUE AND FABRIC AS A :

S " WATER SEAL IN I'HESE AREAS

P
i

P

- nssmcreb
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ALLOWED BETWEEN~
RIVETS ONLY

| THE SUM oF HOLE-DIAME-- Sl ALt RS T e :
1 /

o e TS W Yo R Ao,
PANEL WIDTH - MEASURED 1 5 . EXCEPT NICKS AND -~
: DENTS NOT AFF‘ECTING
WATERTIGHTNESS ot

1 . THE sum oOF HOLE DIAME TERSL = : : 2 ‘:'/'AUXIL!ARY KEEL
IN APANEL MUST NOT EXCEED ] 2 I - i
3- - - g .

j : . “NO DAMAGE ALLOWEDJ
NO "DAMAGE ALLOWED - TA. 7.0 _ . STA TO LOWER KEEL ANGLES
- TO’ HYDROPRESSED wr:s 740 41 4. 2. 43_ .. 5.0 , e
EXCEPT- NICKS AND: : :

_DENTS™ NOT. AFFECT!NG VIEW LOOKING INBOARD

WATERTIGHTNESS R L L H SIDE o

... MEMBER ALLOWED
ONL.‘l' BETWEEN RIVETS

,NOTESI .--J ;

IN SECTION’ -EWS 'SHADED' W
AREAS SHOW ALL NEGLIG!BLE
DAMAGE ALLOWED IN ADDITION
TO Yaz2 NICKS AND DENTS NOT .

EXCEEDING: Vz"LONG AND AT.

LEAST I"APART, ™ EEY

ALL NICKS, HOLES "AND

DAMAGED AREAS MUS

BE FILED SMOOTH'

- BETWEEN STA. 4 3&.&0
- BETWEEN STA 4.2&43

Flgure 4-34—-Main Wheel Well Encl'osure-Neg ¢

"’1;4‘.




Section IV ' RESTRICTED - . E
AN 01-5M-3 : .

TRIM QUT OUT__
AREA TO MAIN—
TAIN I+ BOLT. -

. lNDlCATES AN4 STEEL. BOLTS AND AN365 NUTSI

- !

FdR REPAIR OF SHEAR wzs, 54..
'SEE FIGURE 4—6.."

USE MARINE GLUE AND‘ FABRIC
TO MAKE WATERTIGHT SHEAR




= o S ' ' -RESTRIC_TED o Section IV -~
' . o . _ AN 01-5M-3 :

3 MIN, TYPICAL BOLT'
EDGE DISTANCE .

“i87 24T AL -
ALLOY SHEET .
FILE TO FIT RADIUS

09'| '2’257 AL
'ALLOY SHEET.

. REPLACEMENT
\ s 1‘ 24ST AL. ALLOY

OF WEB SEE:
_FIGURE 26

.DENOTES AN4 STEEL BOLTS, \ 7y USE MARINE GLUE AND FABRIC TO 7
. AN365-42B NUTS & AL St oo MAKE REPAIR WATER _TIGHT.!
INSULATING WASHERS x e Tt A ; :




Section IV " RESTRICTED
AN 01-5M-3

UPPER LANDING.GEAR'
STRUT FITTING (REF)

(D DENOTES AN3 TYPE BOLTS
ALL_REPAIR MATERIAL TO BE
24ST. AL. ALLOY SHEE T/
"MINIMUM EDGE DISTANCE FOFI
. AN3 BOLTS "_,_ ;

PICK UPEXISTING BOLT Hou-:s'
_ WHERE POSSIBLE. :~

" TRIM_CUTQUT AREA TO ™ -
. MAINTAIN 2"BOLT, smcma

VREAM BOL.T HOL.ES I9001.0005

| TYPICAL EDGE -
. DISTANCE . .7

_TYPICAL: © -
BOLT SPACING

. ’, - - " s £ ;
Figure 4.35 (Sheef 3 of 5 ;hgqgg};Main Wheel Well Enclosure Repalr'




RESTRICTED - " Section IV
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_;Dt:‘ml_ﬁﬁcnﬂma?z
- ENDS OF.187 SPLICE T
~.%_ PLATES. TYPICAL FOR
' ALL i57 SPLKE PLATES|
=187 24ST AL. ALLOY BT
SHEET Z . d

( 1 w187 24ST AL, ALLOY SHEET e
. FILE J0 FIT RADIUS & & .

<156 24ST AL ALLOY,
: SHEET INSERT.:

064 24ST AL ALLOY
SHEET F{LLER

A56 24ST AL. ALLOY,
SHEET .INSERT

AR
. e - 3‘:"?
091 245T AL, ALLOY i
>i. i SHEET ANGLE . L
T TG ; % EDGE DISTANCE FOR-"- s
064 24ST AL. ALLOY - [064 24ST AL AELOY RIVETS % o
SHEET SKIN FILLER | I'sHEET FILLER . -~ ’ : -
£ TR sRTeLT oy ;" - .oa4 2451 AL. ALLOY SHEET ANGLE-
= Pl - ‘ Ef:" e e T Lo )

-

FOR DETAILS OF WEB oap”f.
SKIN SPLICE RIVET. -
PATTERN, SEE_ FIGURE pary

.

THESE RIVETS TO BE PR
[ AN 442AD6

. ‘a .

: SKIN SPLICE 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' A _An

AN 45608 RNETS 4 REQD
- EACH SIDE OF DAMAGE - -
] INBOARD SIDE OF SHEAR
WEB ONLY" -y

O INDICATES AN 456A06 mVETs
© . EXCEPT AS NOTED T -
‘ ~BOTTOM -

SKIN SPLICE USE MARINE GLUE “AND FABRIE
p._A-.»E - OR EQUIALENT FoR A‘WATER
. AL .- 1‘

EDGE DISTANCE FOR AN 45503,,,
RIVETS 7TO BE §: 5




Section

v

o RESTRICTED .
- AN 01-5M-3 L

250 24ST.-
AL ALLOY

. SECTION OR EQUIVALENT :
TO DAMAGED SECTION‘*_

.SHEAR WEB SEE.""
FIGURE 4--5 &

INDICATES AN4 STEEL BOLTS AN385 STEEL®
LOCK NUTS’ AND ANS960 ALUMINUM INSU=
LATING WASHERS . L

TAtL hEPAlR MATERIAL‘ -ro BE 2451'
“ALUMINUM. ALLOY.- :
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:
~ - . . Index No. Structure Figure No.
1. Upper “‘Vee'” Strut 5:7
T 2, U Strut . 5-7
L L - 3. Drag Ponel ' 5-5,5.6
. T L fme e A _Flogt .- 5.2 5.3, 5.4
\ 5. Lower ""Vee" Sfrut 5-8¢
r. Figure 5-1 (Sheet 2 of 2 Sheets)—Main Alighting Gear Components )
: RESTRICTED 133 T
{ 2w - 3
- - ) L e NS .

RESTRICTED
AN 01-5M-3

Section V




Section V RESTRICTED
Paragraphs 5-1 to 5-19 AN 01-5M-3

. - ALIGHTING GEAR ~~ o

5-1. GENERAL. . shall be made also for slight defects in struts, fittings, -
(See figure 5.1.) ‘ bolts and especially welded joinfs. Any small weakness :

5.2. The PBY-5A and PBY-6A airplanes are equlpped may easily become aggravated to the point of endan-
with dual alighting gears. The stepped hull bottom and gering the operation of the system. To avoid this haz.
retractable wing tip floats provit'e a means for alighting ard, all fa“lf}’ parts must be replaced as soon as it has
on water, while the retractable tricycle type landing been determined that the damage cannot be classed as

gear provides a means for making ground landings. negligible.
The PBY.5 airplanes are not equipped for ground *5-11. Scratches of any kind on the machined strut are
not negligible and should be carefully polished, first

landmgs.

5-3. The wing tip floats are supported by the float with a fine emery cloth and then with crocus cloth. If

drag panels and are extended and retracted by the float there are deep scratches with burrs, the burrs should be

stiuts and their retracting mechanism. The float braces removed with a fine mill file and the scratches should be
polished.

and drag panels retract into recesses in the under side

of the ends of the wing, and the floats, when retracted, 5-12, NOSE LANDING GEAR.

£ the wing tips.
orm the wing tips - _ _ 5.13. GENERAL. The nose lariding gear consists of a
5-4. The_ma:_n wheels and their retracting mechanisms single 30 inch, 8-ply smooth contour tail wheel type
are retracted into recesses in the hull’s sides when the tire, wheel and axle, a shock strut, a fork extending
_ airplane is in flight, and during all water operations. from the axle to the shock strut, a shimmy damper, a
The nose wheel and its retracting mechanism are re- hydraulic retracting mechanism, and a strut asembly.
I "I“t'd_ Entoﬂ_t};]e hose wh_cel enclosure when. the air- 5-14. The strut assembly consists of a pair of chrome-
plane is in flight, and during all water operations. moly cross tubes bolted to the top of the oleo strut.
= The outer ends of the cross tube fit into pivot bear-

5.5. MAIN LANDING GEAR.
ings installed on the double keels. The lower end of

GENERAL. Each main landing gear consists of , . : ~,
. . the oléo strut is braced by two diagonal chrome.moly :
inch 10-ply smooth contour tire, a Goodyear wheel struts whose upper ends attach to the outer ends of the - '
ind watertight brake assembly, & shock strut including PP . .
1 . d axl hydrauli s h cross tubes. The cross tubes serve as the axis of re-
?s;o’a;:iwzozfrs:‘as:c’:[;l; ycraulic retracting mechan- tation when the nose wheel is retracted or extended. )
] -
5.7. The strut assembly consists of two pairs of chrome- 5-15. NEGLIGIBLE DAMAGE.  The only negligibie
T - . damage that may be allowed to the members of the
moly "vee” struts forming a parallelogram linkage .
. . - pose landing gear are as follows:
from the oleo to the hull fittings and a chrome-moly .
main strut from the oleo to the upper inner portion of _The torque tube may have oy moot.hcd out nicks ‘and
the wheel well. The main strut is broken near its cen- dents not exceeding 1 /l? inch in depth provided i
ter so that it may fold inward during retraction. dam_age_ is at least th:.-ee mches. ffom oleo strur at-
NEGLIGIBLEl DAMAGE. S fed ks taching fitting. There is no restriction on the number
53-8, - oSmoothed out nic or length of these nicks and dents but no other type
and dents not exceeding 1/32 inch in depth and 3; inch of damage permitted. -
in le-ngth and s!)a.ced at least 134 inches apart may be The diagonal struts may have smoothed out nicks
S:onsldercd negh.glble in all members of the main land- and dents not exceeding 1/32 inch in depth with no
ing 1%ea.r. Allhmcks and dentshmuat be smoothed _out restriction on their length. - i
::me mtu;’ateb s-l:rp corners 50 -t at stress concentrations 5.16. Smoothed out nicks and dents not exceeding .
not be bullt up- 1/16 inch in depth and 3§ inch in length and spaced
5.9. DAMAGE REPAIRABLE BY PATCHING, IN, at least one inch apart may be considered negligible in
SERTION OR REPLACEMENT. Because of the the nose wheel fork. No other damage is consndered
high loads imposed on the landing gear assemblies negligible. ~
during take-off and landing, and the consequent ne. 5.17. DAMAGE REPAIRABLE BY PATCHING, IN.
cessity of keeping all units in perfect working order, no SERTION OR REPLACEMENT. Refer to paragraph ‘-/

repairs can safely be made anywhere in the landing 5.9 above.

gear system. Instead, all damaged parts, with the ex. _

ception of those whose injur_ies are defined as negligi- 5-18. FLOATS.
‘ shall be replaced. o o __5-19. GENERAL. Each float structure is of a stressed ™
skin, all metal aluminum alloy construction, consisting E
of six transverse frames and bulkheads, and longi-
tudinal stringers. Each float contains three watertight

0. Damage to the pﬂmary structure of the landmg
zear necessitates close inspection of the supporting
structure for secondary dimage. Periodic inspection

134 B ) RESTRICTED _
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Section V

Vs ALLOWABLE
CLEANED UP
DAMAGE

—F3
SECTION F-F

SEE NOTES

SECTION E-E

LLOWABLE
DAMAGE PROVIDED
1 ATERTIGHTNESS
~] IS NOT DESTROYED

SECTION DD
SMOOTHED OUT DAMAGE
MAY BE CONSIDERED
NEGLIGIBLE :

WATERTIGHT AREA
NO HOLES PERMITTED
UNLESS PATCHED

SEE NOTES

HOLE S PERMITTED IN BLK'D
nga NON_-rWATERE-nGg-;
A A. TOTAL AREA
SEE NOTES TRIMMED HOLES NOT TO
EXCEED AREA OF 3 DIAM.

ALLOWABLE DAMAGE
PROVIDED WATERTIGHTNESS
IS NOT DESTROYED

SECTION A-A .

1 /e ALLOWABLE
e8] / _ICLEANED UP DAMAGE
t

SECTION B-B
SEE NOTES

ON ALL ANGLES

SECTION C-C

ALLOV. ABLE

SMOOTHED OUT NICKS

EXCEED /32 DEPTH.

-

‘NOTES:

NO DAMAGE PERMITTED TO WEB
EXCEPT FOR SMOOTH DENTS FREE
FROM CRACKS, SCORING OR ABRASIONS
AND NOT EXCEEDING |/8 IN DEPTH -
WATERTIGHTNESS MUST BE PRESERVED

NO NEGLIGIBLE DAMAGE PERMITTED
ON DRAG PANEL FITTING. EXCEPT
1732 DEPTH

ENTIRE UPPER

BE DAMAGED

AND SCRATCHES, NOT TO.

Figure 5-2—Float-Negligible Damage
RESTRICTED ’
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6 072 245T AL ALLOY

SKIN PATCH

NOTE:

WATER SEAL WITH MARINE
GLUE AND FABRIC BETWEEN
SPLICE PLATE ON OUTSIDE
OF KEEL. AND BETWEEN SKIN
AND PATCH PLATE . ’

O DENOTES AN4422D5 RIVETS,
® DENGTES ANA42ADE RIVETS

RIVET PLUG FOR
WATER TIGHT-
NEsS

ORIGINAL-
SKIN

179 040 24 ST AL-
¢ § AL FILLERS

A
%

PLUG ENDS WITH
ALUMINUM PLUG

040 24 ST AL ALWOY

.. SPLICE PLATES __ ..

064 245T AL AL.
KEEL INSERT ANGLES

064 24 ST, AL,
AL _SPLICE PLATE

. ' Figure 5-2—Float Keel Repair
RESTRICTED




RESTRICTED Section V

AN 01-5M-3

“TRIM--OUT ~D/
AREA APPROX. AS
SHOWN

040 SPLICE PLATE

G\ i e W PICK UP EXISTING RIVETS .

24ST AL.ALLOY SHEET.

/ n NOTES: :
GBDENOTES ANAS6AD5 RIVETS.
O DENOTES AN456AD6 RIVETS.

_ WHEREVER POSSIBLE. .
[~ < - WATERSEAL ALL SEAMS WITH
—=F YW MARINE GLUE AND FABRIC.

516 EDGE DISTANCE FOR
ALL RIVETS.

é.
1 072 SPLICE ANGLE
24ST AL.ALLOY SHEET.

PLUG ENDS WITH 25
AL.PLUGS § PACK
WITH MARINE GLUE.

FINISHED REPAIR
LOOKING OUTBD.

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"alcnt 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 altitude.

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 leskage 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 structura! 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, )

3-22. 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 3 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 aiter 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 a2 1% 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.

2-25. A damaged keel can be repaired by cutting out

damaged portion and inserting u new piece of the -

e size, gage and specification as the damaged part,
“f 2 keel extrusion is not available for insertion ap

138

3-26. A damaged chine angle or plate can be repaired
by cutting out the damaged portion and splicing across
with & piece of the same size, gage and specification as
the chine angle. The next heavier gage may be used

.i times to. prevent possible rupturing of the fisat skin=—""Fepair. g

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.

3-29. GENERAL. The drag panel is the main load
carrying structural member of the foat bracing struc-
ture, It is of aluminum alloy construction and is de-
signed to carry the drag and vertical loads imposed
upen it by the float. The two vertical and four diagonal
channel shaped beams are the main load cartying mem-
bers and are stiffened and tied together by means of
transverse and vertical ribs and the panel skin. The [ow-
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.

3-31. Cracks in the shaded portion of the drag panel
skin which do not exceed eight 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 to
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.)

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

RESTRICTED
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A TYPICAL

TYPICAL NEGLIGIBLE DAMAGE FOR
ALL RIBS AND STIFFENERS IN THE

DRAG PANEL EXCEPT THOSE IN THE
L MAX.,+ |
DAMAGE .| UNSHADED PORTION .

‘. T MAX.

!

-~ ve )
ZTYPicaL _ WIYPICAL SECTION A-A
MINIMUM - :
—-MINIMUM 4 :
t——— M | |HoLEs IN sHaDED amtas seaceD wor
o CLOSER THAN TWO DIAMETERS ARE
& CLASSED AS NEGLIGIBLE DAMAGE )
g £ .
o
-« NON-STRUCTURAL- 1007,
DAMAGE ALLOWED
SEE DETAIL' °C -
FOR THIS MEMBER

NO NEGLIGIBLE
DAMAGE PERMITTED
IN THIS MEMBER,

UPPER SKIN SPLICE-
WATER TIGHTNESS
NOT REQUIRED ABOVE
THIS SPLICE.

SEE DETAIL “C*—
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

I MmN,

Z°MIN,
|

SHIN DAMAGE IN SHADED AREAS MUST BE
LIMITED TO HOLES NO LARGER THAN 8 INCHES
IN DIAMETER AND NOT LESS THAN ¥z 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 DRAG PANEL

ELI

Figure 5-5—Float Drag Panel-Negligible Damage
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1# |

i .

245T AL ALLOY
FILLERS. GAGE
@ AS REQUIRED.

T

24S5T AL ALLOY
PATCH PLATE
SAME GAGE AS

EXISTING SKIN.

PLATING SHOWN CUTS
AWAY FOR CLARITY.

TRIM OUT DAMAGED
“WAREA AS SHOWN.

2457 AL ALLOY
SPLICE CHANNEL
SAME GAGE AS
DAMAGED CHANNEL.

NOTES:
O DENOTES AN442 AD3 RIVETS.
O DENOTES AN442ADS5 RIVETS.

EDGE DISTANCE FOR ALL
AN442AD3 RIVETS, V4 INCH.

EDGE DISTANCE FOR ALL
AN442ADS RIVETS 5/16 INCH.

IT 15 PERMISSIBLE TO USE
CHERRY RIVETS THRU_OUTSIDE
PATCH PLATE IF NECESSARY
EXCEPT THRU CHANNEL.

SEC TION A-A |

e s

140

Figure 5-6—Float Drag Panel Repair .
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Section V
Paragrophs 5-34 to 5-40

ALLOWABLE BOWING OF MEMBERS
MEMBER |[MAX. BOW IN TOTAL LENGTH
T 24"
U Vs
M e
N . Vo
R CE

THE BOWING OF THESE MEMBERS MAY BE IN
ANY DIRECTION AS LONG AS IT DOES NOT
INTERFERE WITH THE LOWERING AND '
RA!SING OF THE FLOATS

NOTES: : .
NICKS NOT EXCEEDING ]’6 IN DEPTH
AND DENTS NOT EXCEEDING -Ilé IN DEPTH
MAY BE CONSIDERED AS NEGLIGIBLE
DAMAGE

Figure 5-7—Float Sfrufs-Negiigible Damage

beam far enough to pick up 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 firtings 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 4t 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, 2 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 2 1 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-12,0OR AN-5-22, HEAT
TREATED TO 1BO000 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.

f'gR. "\‘

SECTION A-A .

Figure 5-8—*Vee’ Strut Repair-Float
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AN 01-5M-3 Parographs 5-41 to 5-42
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:gage;aj:t-lx:damagcd::nembet:or:thc:ﬁzfelinﬁnmasq#ﬁ?ée‘éﬁi‘t“)‘#ﬁ':lié'ﬁ%reaﬁr'ig 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
T P“df as P°§5ib1¢ in °"df" 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. ’ :

r
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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 cowl 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 foriward 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 bottorn 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 oil 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 o 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 ) ming the damaged area to smooth the edges.
‘ 6-8. Cracks, nicks or gouges up to 4 inch in length are

ENGINE SECTION

permitted around the beaded lightening holes and in
the lower flange of the bottem 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 internal 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 stiffeners
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
half 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 oil tank, may be patched as shown
in figure 4-6 except that no water seal is necessary.

6-15. DAMAGE REPAIRABLE BY REPLACEMENT.

..Damage 1o 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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~MAX 'DAMAGE PERMITTED - .
IN THIS AREA IS -NOT TO EXCEED
NOT T2, EXCEED

i

5
DAMAGE
TED IN, THIS

RMIT="
\REA
Pk}

—

AGE T
] .FLANGE. EXCE
NICKS
L DEER.

NO “DAM

5 ] ;f_ 1] _ N
“MAX. DAMAGE. . PER-.. Y
-MITTED IN THIS AREA
IS NOT: TO. EXCEED .2’
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RESTRICTED ~ Section VI .
AN 01-5M-3 .- Purngroe_l_'!_s 6-16 to 6-38
menf. I:ls n;ore economical to rep[a-ce u‘:eml:-acr; in’  Manual for Structural R
cases where the N?_t_ll_ﬂo,t!m_—_ﬂ_-—‘t,jm,c_';,r_..a_nd:_blgatcria&r:-; 10-for-other n::et!_:o_ti;f‘eif;'
_'used to repair the meinber is équal to or greater than £ 92 i
* - the amount used 10 replace the membet TeTgEl
S R T D JIC AL R e
- 6-16, ENGINE MOUNT.A:7 eet
- 6-1.7&(‘";E—I‘QER;&L Tﬁ:e'ngme ount ' a Llw:ldea-' . The 75_1-91,3_"'.5 . ack riveted &
. cﬁroiﬁe-moly Stl.'lb'ﬁ-l;:_Sté'él-‘stfii_é't;i;_é__gér;j:fdf mngula'é L {dfmcr_'angjss “’]'“d‘ cx?enﬁ_ fr_om_ _'tg'lg'bulb_angl; on the ;
_ 'elenﬁcht's'_ which provide ‘fdui';:p:.li‘!‘@:‘?fisubror{ at the'. _rear of the nose cowl to the bead on the

A - - - i =l
epair (AN 01-1A.1), Section
epairing the-
.6:26. NOSE COWL.

engine mount, -

front.
2. fiwewall end and carry the ‘engine Suppore Fidg at the - 6-28. The nose cowl is held in Place by 14 shock mouhts
LT 'fpr'wari:l"end.h_'l"lfc?é'a_ré.e-i'ght'lug's welded to the'engine | t Yy means

mounting ring which hold the engine mounting_ bolts. > . boxes on the forward row of
" The junction of the tubes are }einfgrged"u'i_th welded - Th‘ shock'mogng are riveted t
 steel gussets.” . L5, e s e TS TR ,angles on ‘the nose cowl. 1
R Ny S i AT T e TR T buretor air intake duct is
7. 818 NEGLIGIBLE DAMAGE. _Sore forms of dam. " rose cowls o
i age to the engine i'hol._mt_'m'ay‘be éc;ﬁ;iﬂér'cd"'negligible. LT et e S BT et —
", Such damdge may take the form of slight indentations, ~ . _6-29. NEGLIG;BI:E D‘WAGE . Cleaned up }"91“, ¥
" “scratches; ‘or minor bowing, In the following discus.” . not exceeding one inch in diameter, inay be considered.
c ;i'op,.-re' fer to figure 6.7 for‘_iddéﬁfﬁﬁégﬁéfi:&of' the various i negligible except in the area of the carburetor air in.
- engine mount m bers _?qa*tp¢:'§{:i¢ﬁﬁ: of damage al-

_ take duct. Any holes in this frea_-‘niﬁst”be_’patgb_:eq‘;?:';
. 6-30, —Sha'_l.low‘ _scratches 4_01-'; small is_‘olated' dents f
. from eracks; abrasions and sharp corners; nr
.’.ide'ffa,.ﬁtgﬁg‘.!’! RS .M.P, R
" 631, Cracks ot exceeding one inch'in leny
been'stop drilled with a No. 40 (.098) drill a
£ - - . ‘\:

o

tlj;:_t have

‘may ﬁérsqpsidﬂcrcﬁl _l'-nve‘gligil'__ﬁle_-_':'_-\ e

el A

: | £:0o Lcsted in e middle 1/377 "ing Y jnch in depth may be permi
1+ of the rube and the holés SeE i 1 Than rue inches . fors. Jeplommet sngleary o 3
. apart., The holeéz_must'fb'é;‘%e_éteﬁf’rto' Pprevent™ '&3 s Smgothed “oiif isolated nicks ex- -
" moisture to the inside of tb:_' 'jff:l:ié,-.. b I T %Eeediné' izﬂﬁ\u?:h i;i?'g:ié:ptb‘ 'id:thé_'qﬁ-cqlar bulb tee former
+. [, 621, The maximim amotnt of bow each  member of 7 ey be condidered negligible 7 s
- " the engine motnt ' may possess in 18 inches of length is =" 6-34. DAMAGE RET)AIﬁAﬁLis'BY.PATcHING, OR
.7 " ds follows: Member AB, Y& inch; “member FB,.3/16 = - INSERTION. 'Damage repairable by patching is usu
., inch; member AC, 1/16 inch; member EC, 1716 3nch. " ally used in the skin arca where_there ‘aré o formers.
o ‘6-2'2.'The'ani6|.int and types of negligible ‘dam;g'c'p-cr-, 3 "_:"or"gtiﬁ'ener;f',. 1“{!’01‘.{ tl'lé damagéfs‘ no ‘Jﬁ '
mitted the nacelle fittings- and the engine fittings “js’" .- enough to warrant inserting a ﬁllcr_’or;-epl;cingwith
shown on figure 6.7, " i L p el v ».3 Bew mémiber. An insértion repair is usually nécessary:
625, " here,the origipal fneimbee has beshs cur thisigh o 1
"7 mitted .the "engine mount. We_lded_b‘seams;mdst . . move thewdam?g‘%‘,)anq t_:?nsists of ,é: .I.-r".tc.l}ing;f?.cﬁa"?.,’
-." 7 ‘spected closely whenever a t':g‘Be"'!:a—s._B;;ejt_;'—'Bent.’? A .T;!';Eeﬂeg ‘g;ﬁ.lll;_gﬁ-'gﬂpﬁ and secured in place by splice
. 6:24. DAMAGE REPAIRABLE BY PATCHING, IN. . BES ,35'8’57%\.@“::.??’,‘.:--:'5_,'??). o
" SERTION OR REPLACEMENT. Most types of re. ° 635 DAMAGE REPAIRABLE BY REPLACEMENT
v 7. "'pairable damage to the engine “mount - inay be . %
" " patched in the following h’lann.e:'.f_"'_-’-:’i"'g}_

- . e L R T A o
.. 623, No damage other than that listed ‘ab_o‘_fe‘_ is Per-

tubes

< f‘

2Ré to certain short secti ions ‘of structure”
ch ah fhatis T gy L I RUre Lq o
ich’ as the nose f‘oyljsuppqn lugs“whose ‘shape

them difficult to repair will necessitate their ve:
ement,” , 0T T

" Clean updamaged;lr'e-aand op’ drill tl:;e extre;ni.
., ties of cracks with a 14 inch diameter drll. = o0
' Form a patch to the *é}):ﬁ%‘iof"gﬁe'mémber 10 be r:- _

" paired, Patch must Sverlap the damaged area by at .
.. least 135 diameters of the tube being ‘repaired. . -

Pack ‘wet” i;b;t;s" alioi.;nd the Ttﬁ!}_;cf'is":close t6 - the .

R "F‘patch' a5’ possible in’ order to keep the tube from
-.... warping during the welding process, * = - . .+ -~

ir intake duct.:

AMAGE. " Ci
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—*’. " STAGGER SECOND ROW-
RVETS WITH FIRST ROW,

S 24T AL. AL. FILLER—

_ Y NEOPRENL —

'/5; NEOPRENE FILLER

CUSE ‘a2 NEOPRENE: © -
FILLER HERE TO SEAL-
.GAP LEFT BY MPER -
TFECT NESTING OF
AhBLE RADII :

AA

SUSE Was NEOPRENE WASHERS UNDER THE HEADS .‘ .
OF JHE RIVETS WHICH PENETRATE INTO-THE TANK
¢ INDICATES . AN456ADS RIVETS .
4 INDICATES . AN442AD5 RIVETS B

usu-:o FOR 'rwo ROWS ONLY .~
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" stiffeners or where the dama
" to warrant ‘jnse

 have been siop drilled with a No. 40 (.098) drill ac |

T T S i, B LT T T 6 4y DAMAGE REPAIR{&BLE__BY‘R_EP‘LA(_‘;EMENT.-;Q
.641. DAMAGE REPAIRABLE BY PATCHING OR °_ Damage to short sections ‘of structure of parts such as -
~_INSERTION.. Repairs ‘accomplished by patching are-> draw bolts, Dzus fasteners or other standard parts will -
“used in the skin drea where there are no formers or . nt. '

RESTRICTED Section VI
, AN 01-5M-3 . Parographs 6-39 to 6-42

~free  —membér. Animsertion rep ‘
may be con- = original member has been cut through to remove the
e ~damage” and-consists-of ‘& matching section; inserted § S
fill the gap and secured in place by splice plates o
angles. (See figure 6.9.) 2T e

6.39, Sha]low-—scratcl‘l-es;-'or—smailﬂ'sol'ated"’dents,—
from cracks, abrasions and sharp corners,
_sidered negligible. —- ..o

aIr is necessary ‘where the

W,JC;achT_—ti;'t_irexcc'cding ‘one_inch in length that

each end may be considered négligible, - - o

necessitate their, replacement. Refér to the General . -
"_Manual for Structural Repair (AN 01-1A-1) for ‘repair °
1o Dzu; fasteners.: GRS sl e

re the g€ is not extensive enough
rting a filler or replacing with a new

oot R
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' HOLES MUST BE SEALED'IO
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“SEE TABLE, FOR MAX
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Appendix |

Stock Description Gage Commercial Designation Specification
Tubing 1% OD. x .049 4130 Ch. Moly Steel AN.WW.T-850(N)
Tubing - .. H&;‘%ﬁﬂiﬂg‘f““‘—;‘q%:—h!.?ﬁfs‘dmw“_“":Aulwg;aép;(g)q
Tubing 1% OD. x .049 4130 Ch. Moly Steel ANT3(Ny 7

' Tubing’ 1% OD. x 072 " 4130 Ch. Moly Stee! AN.T3(N)
Extrusion - - - " Alcoa K 77B - " 24ST Aluminum Alloy- QQ-A-354(T)
Extrusion - -5 Alcoa K 77F R ‘ 24ST Aluminum Alloy - - QQ-A-354(T)
Extrusion ©- . Alcoa K 78C ¢ 24ST Aluminum Alloy QQ-A-354(T)
Ext_rl.-l.sionA : " " Alcoa K 78F .~ 24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcoa K 78], " '24ST Aluminum Alloy QQ-A-354(T)
Extrusion _ ‘Alcoa K 78P g 24ST Aluminum Alloy QQ-A—354(T)"'
Extrusion _ . Alcoa K 78Y ~~ c 24ST Aluminum -Alloy QQ-A-354(T)
Extrusion “Alcoa 734FF 24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcoa 734TT 24ST Aluminum Alloy QQ-AJS‘{(T) :

~ Extrusion _ Alcos K 778 24ST Aluminum Alloy QQ-A-354(T)
Extrusion ~ “* -~  Alcoa 919 .- . 24ST Aluminum. Alloy QQ-A-354(T)

 Extrusion " Aleoa K 1172 . 24ST Aluminum Alloy QQ-A-354(T) -

" - Extrusion © .- - i Alcoa 1288\- h 24ST Aluminum Alloy QQ-A-354(T)
Extrusmn "7 Akea K 1297 - "248T Aluminum Alloy QQ-A-354(T)
Extrusion Alcos K 1298 L ‘ 24ST Aluminum Alloy QQ-A-334(T)

"Extrusion Alcoa K'1557 7 24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcos K 1559 ° - 24ST Aluminum Alloy QQ-A-354(T)
-Extrusion Alcoa K 1908 77 248T Aluminum Alloy QQ-A-354(T)
‘Extrusion” Alcoa 2499 . 24ST Aluminum Alloy QQ-A-354(T) .
Extrusion Alcoa K 5009 24ST Aluminum Alloy QQ-A-354(T).".
Extrusion . Alcoa K 5010 24ST Aluminum Alloy . QQ-A-354(T) '
Extrusion Alcoa K 5090 - 24ST Aluminum Alloy : QQ-A-354(T) *
Extrusion . Alcoa K 5401 - 24ST Aluminum Alloy QQ-A-354(T) -
Extrusiox;l:',.__ Alcoa K 5600 - ~ 24S8T Aluminum Alloy p QQ-A-354(T)

. Extrusion " . 7 Alcoa K 6235 _ " 24ST Aluminum Alloy QQ-A-354(T) '
‘Extrusion » - Alcoa K 6240 - . 24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcoa’ 6494 S  24ST Aluminum Alloy QQ-A-354(T)
Extrusion .. Alcoa K 7604 _ 24sT Aluminum Alloy QQ-A.354(T)

. Extrusion ' :2 " Alcoa K 8669 .7 ° 24ST Aluminum Alloy . QQ-A-354(T) "

~ Extrusion ' 13 - ." "Alcoa K 9047 '24ST Aluminum Alloy QQ-A-354(T) “-%. .. -

Extrusion’ . - . . Alcoa K 9048" 24ST Aluminum Alley =~ QQ-A354(T) -~ .7
Extrusion -.. .. - Alcoa K.9471 . .. 7  24ST Aluminum Alloy QQ-A354(T) * .
‘E!tl:usioq:.__ RN " Alcoa’ K 9472 . - 24ST Aluminum Alloy QQ-A-354(TY

Extrusion .~ - 'Alcoa K 9473 - , 24ST Aluminum Alloy - = . - QQ-A-354(T) ‘

" Extrusion © . Alcoa K 9695 © . | 24ST Aluminum Alloy ;. ©  QQA-3S4(T).. o -

_ Extrusion = - ‘Alcoa K 9823 - . 24ST Aluminum Alloy © N QQ A. “4\1‘ et
Extrusion . .- . Alcoa_K' 9831 24ST Aluminum Alloy QQ-A- LRI TR B Y
Extrusion . =~ "¢ Alcoa K 9876 . - 24ST Aluminum Alloy 7 QQ-A- 154 1Y, -
'Extru:sioh"“ Alcoa K 11015 24ST- Aluminum Alloy Q- A3 1"‘. R

" Extiusion, - - Alcoa K 11270 24ST Aluminum Alloy QQ-A- v 1Y
Extrusion Alcoa K 11271 24ST Aluminum Alloy L OQUQARA Y
.Eitrusion e Alcoa K 11272 ' 24ST Aluminum Alloy T A _.-«-4‘1\

" Extrusion .t :
" Extrusion” * 71

172

Extrusion -
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Alcoa K 11407, .

Tl

Alcoa K 11630 B

24ST Aluminum Alloy

. 24ST Aluminum Alloy .

DEQQ A "‘\1‘
'oo«-wm

24ST Alummum A“o\

QUARKT
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-Stock Description — - ——Gage Commercial Designation Specification -
I Extrusion ~ Alcoa K 11632 245T _Aluminum_Alloy.... .. .QQ-A-354(T) . T
: Extrusion” = = Alcoa K-11633 23ST Aluminum Alloy - QQ-A-354(T) o
Extrusion Alcoa K 11634 24ST Aluminum Alloy QQ-A-354(T)
I_; ' _ . Extrusion_ . Alcoa K 11635 = - 24ST Aluminum Aloy QQ-A-354(T)
\,;; ' Extrusion -~ Alcoa K 11636 ' 24ST Aluminum Alloy T QQ-A-354(T)
. Extrusion - .. Alcoa K 11637 24ST Aluminum Alloy  »  QQ.A-354(T)
) Extrusion =~ ' ' Alcoa K 11638 - 24ST Aluminum Alloy QQ-A-354(T)
. Extrusion . Alcoa K 11818 . _  245T Aluminum Alloy . .  QQ-A-354(T)
, 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 , ~ 248T Aluminum Alloy QQ-A-354(T) ..
: . Extrusion Alcoa K 11871 . 24ST Aluminum Alloy QQ-A-354(T)
I‘ Extrusion - Alcoa K 11886 ' 24ST Aluminum Alloy - _ QQ-A-.’:S‘!(T)
S Extrusion - - * " Alcoa K 12023 _ .~ 24ST Aluminum Alley”  QQ-A-354(T)
_Extrusion - " Alcoa K 12024 - . . 24ST Aluminum Alloy = . QQ-A-354(T)
l-‘ e Extrusion . |- Alcos K 12027 . | .. 24ST Aluminum Alloy - . QQAJ354(T)
# ¢ " Extrusion ' Alcoa K 12028 = - 24ST Aluminum Alloy". " QQ-A-354(T)
.. Extrusion Alcoa K 12468 ° - . 24ST Aluminum Alloy - QQ-A-354(T)
I ' Extrusion Alcoa K 1342§" o 24ST Aluminum Alloy QQ-A-354.(T).. '
Extrusion . Alcoa K 13604 - "24ST Aluminum Alloy QQ-A-354(T)
Extrusion Alcoa K 13624 = - 24ST Aluminum Alloy QQ-A-354(T)
l Extrusion -~ -~ Alcoa K 13639 24ST Aluminum Alloy © QQ-A-354(T)
il Extrusion Alcoa K 13651 .. . 24ST Aluminum Alloy QQ-A-354(T)
Extrusion - Alcoa K 13686 24ST Aluminum Alloy - QQ-A-354(T) ™,
” Extrusion ' Alcoa K 13689 24ST Aluminum Alloy QQ-A-354(T)
Extrusion ' Alcoa K 14033 , 24ST Aluminum Alloy - QQ-A354(T). -
- Extrusion Alcoa K 14034 7 24ST Aluminum Alloy ‘QQ-A-354(T)
l Extrusion " Alcoa K 14035 ] 24ST Aluminum Alloy _. ' QQ-A_-..’oSd'(T)‘ o
* Extrusion . Alcoa K 14040 24ST Aluminum Alloy - QQ-A354(T), - .
_Extrusion ... AlccaK 14049 - " 24ST Aluminum Alloy - QQ-A-354(T) -~ )
I " Exttusion = Alcoa K 14221 = .7 24ST Alummurn Alloy - QQ-A-354(T) . - -
" Extrusion = - Alcoa K 30787° . " .. 24ST Aluminum. Alloy . QQ-A-354(T)
ST Extrusion - Alcoa K 31150 P ) b _- 24ST Alummum Alloy N QQ-A-354('_T)%?”‘_E i
S ok % * i
—/ - - - -~

. S B . L i
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YPICAL=REPAIRS=
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T APPENDIX 1T

. - L LT

N SERT ANGLE

ENDS OF REPAIR ANGLE .
FLANGES MUST EXTEND AS
FAR AS ENDS OF EXTRUDED

SECTION A‘A

ANGLE FLANGES

RIVET PATTERN TYPE A"

MUST EXTEND AS FAR AS ENDS
OF EXTRLDED ANGLE FLANGES

+ SECTION

NOTES'

" 4% INDICATES TWO SPLICE ANGLES ONE NESTING
WITHIN THE OTHER AS SHOWN IN THiS SECTION

K11837

3'_/:

e

.-

mv:'r PATTERN TYPEE ' ALL REPAIR MATERIAL TO BE 24ST AL. ALLOY - . .
: ssc'nou B B FOR INSERT SECTION USE PIECE OF SAME EXTRUSION
- AS THAT DAMAGED OR THE EQUIVALENT BENT-UP = -
- R . X SECTION SHOWN IN SECTION Vil T
) CL REPAIR
SPLICE {GAGE OF| ANGLE RIVET :
EXTRUSION|OVERLAP | REPAIR BEND [PATTERN| RIVET PER P £" D"
DIE NO. Q@ ANGLES | rADIUS |- TYPE SPLICE .
K78P 2 * 040 32 A AN442AD4 1o Ve a Shc
I rez2a0 I 54 » 051 3 As A AN442AD4 [} s e e )
Ki3624 23 | « 040 ;. A AN442AD4 12 . 3/s Y 3/
% 5401 214 | ».072 e A AN442ADS 10 15/32 SAe TAe
- K 78C a4 | » 064 s A AN442ADS 14 15/32 SAs "2
ST ®K78J 3746 | 072 s A ANA442ADS 14 15/32 SAe /e
o K78F | 4w | * osa] A ANGAZADS 14 e - 3 sk -~
K778 5 L& * 072 "y A AN442 ADS 18 s s S/e
K78Y | 4 =060 e A |anaszpa 1 10 ¥a 2 | M
KT7TF - ad/y “® o8] 9/32 A AN44Z2DB 12 e Va2 3/a
® 051 EY ™ 8 AN&42D8 10 '\ /a Va s/n

flym'e B-T—Typm:ll Repmrs-Equel Anglu

."-._.,.4 -

RESTIIICI' ED
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Appendix Il

e

. TYPE “A” REPAIR ~

- - - .

NOTES: . .0 °.ml .- -i. ool
ALL SPLICE MATERIAL TO BE 24ST ALUMINUM ALLOY.

TYPE “B" REPAIR

FOR _INSERT USE PIECE OF SAME EXTRUSION AS THAT DAMAGED

OR THE EQUIVALENT BENT-UP SECTION GIVEN IN SECTION Vitl.©
¥ 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 (O} GAGE OF | o \un RiveT [NORIVETS .
DIE NO.| Type |EACH SIDE | SPLICE RADIUS TYPE EACH SIDE E}.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/,
K13689 [ 39/ ie #* 064 i/s  |AN4A42 ADE 12 23/8 |is/32) 9/
K734FF A 41/4 # 064 /8 ~ |AN442 ADE 14 3/8 (1532 | 7/8
K734TT B . 43/a # 072 | 3/1e |AN442 D8 14 /2 |1 5/8 [11/4
KIZRB8 [+ 3 . # .040 5/32 |ANA42 ADS 10 3/8 | 7/i6 | /16
K&6494 A 3 - Q072 1/4 AN442 ADB 14 3m | s/8 |9/
K98786 C 2a/a 3* .040 3/3z2 |ANA42 ADa 12 a | s/aef 3/s.
K636 A 39/is # 064 /4 ANd442 ADS| 17 3/ 5/ [9/8
KI1638 ) 3 /1e +#* .064 /a4 ANA42 ADE 22 /e | 5/8 |9/ie
K11820 A 3 /e 09l 5/16 |AN442 ADE 17 3/8 | 5/8 1 9/is

- Figure B-2-Typical Repairs-Unequal Angles’ -,
S e RESTRICTED ~ - LT
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. .

176.

—
.. _ ~ : —INSERT ANGLE
FILE OFF -BULB AND _# R . . : . .
. /_EXTEND REPAIR 7 R : o R
" ANGLES TO END"° E - _ . .
OF EXTRUSION.  § S , N
FLANGE -~ . .~ : ' -
1_/
FILE INNER REPAIR
ANGLE TO FIT RADIUS
OF BULB AS SHOWN
D‘
¥ .
. R ] ! .
ENDS OF REPAIR ANGLE FLANGES -
MUST EXTEND AS FAR AS ENOS OF|
EXTRUDED ANGLE FLANGES
' G SECTION A-A -
NOTES:' T
# SEE SECTION X L )
_ALL REPAIR MATERIAL TO BE 24ST AL. ALLOY |
FOR INSERT ‘SECTION USE PIECE OF SAME SR N
EXTRUSION AS THAT DAMAGED OR THE = . . .%oy . °
EQUIVALENT BENT UP SECTION SHOWNIN - . . S
. e SECTION MII°™ L el ‘
<.t . SEE TABLE BELOW FOR ALL REPAIR INFORMATION .-
K - - 1'. s . . -..“
EXTRUSION SPLICE. |GAGE OF [RePAIR ‘ RIVETSPER]  woe | o U - .
DIE NO. IvERLAP O RSiat s, [BEND RIVET | spLICE e L G DU B
KI559 3% | .os1 | &7 lansg 18 2 : | & 1 '
K298 3% - | os1 - 2 |anascaps| 14 2 i 21~
K5009 43 | o064 3 - |pN442ADS 18 - % % R O ...
K7781 54 | oes4 |- &% AN442AD6 18 K B E {
. ‘ -A-. . ‘- R ‘.._. o . . '. - -L ) .. . R - K . ..- . ‘.,v'./'
Figure B_-S—Typicul }Re}:air.s-‘ﬂu;ll; Anglei - .
. . R T . - Lo -2 T oL ’
RESTRICTED .- .=~ . - 77 . o ' :
ey B P
e SRS, ) " A .. ;‘ ,‘\’_'\ .
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] - — : e _
N S e ENDSﬂﬂEENR‘ERKEEE _ —INSERT- e N
FLANGES MUST EXTEND = ;
N AS FAR AS ENDS OF
- - EXTRUDED ZEE SECTION, ,
™~ S . ‘ Y d -
: - > .
; - - - "
- - - -
SECTION A-A & - .
- - 4 -
- - T
- > y > = :'-1'”‘ -
> + = = o
= -~ * =
e r -
REN | Y-
L =

I (TYPE A RIVET PATTERN _ ?/ TYPE ‘B RIVET pATT;RN

© ALL SPLICE MATERIAL TO BE 24ST AL. ALLOY. ' LT

FOR INSERT USE PIECE OF SAME EXTRUSION OR THE EQUIVAL.ENT BENT UP SECTION
GIVEN IN SECTION VIIi, - :

LE OFF LiPS OF EXTRUS#ON TO ALLOW FOR SPLJCING

. T .
. . .. - P . . N - x-
v . PR . - . . .o .

1 exTRUSION SF'LICE RW‘ET REPAIR . - GAGE OF NO.OF RIVETS] . ' .
| oie wo, [PYERLAP [PATTERN | anGLES RIVET .| REPAIR EACH sI0E |- D | E | A P
: [(»)] TYPE END RADIIS) - ANGLES OF SPLICE - N O
c ) < - .
K8669 3 B /s __ IAN442ADE|064x 7 x17_ |[LANGES 1 % |3 Yo 1 %e 1
Ko04a7 | 23 T A Ye___|AN442ADS[0sIxY, x 15 [FLANGES 1T, Bra | % o "] |
Koo48 | 217, - A Ye___[AN442 ADS|051x Y« [FLANTES: a e | % |2l |
Kils24 | 3 B_| - 7% _|AN442AD6|06axY, 21, [[LANGES -,‘ 2 1 % | % | %
K270 | - 3 - A e AN442ADG.064:'§/,6:<| weso o 8] % % | %e | Y
- K11886 | 1%, A | - 7 |AN442AD404a0x L xl/, [FEANGES T 3 i/ e 1 %
—. | [ri3ese | 27, A Y2 [AN4az2 aDS0sI'Y K Ha|wre ot 2] 3 Yo | % |k -
- 1 . 33 ' [ 1 FL‘ANGES [] 3 L) 7, 15,
no | [maecsoEY, A le___[AN442ADS5|051x Y, X137 [FLA 21 % e 1| % Yaz .
--../’ . ) ) - . i "“4 "‘.‘.r
. - , T =~
. F.lgure B-J—Typ:cul Repalrs-Exlmded Zee Sedlons -
' . RESTRICTED ' -7 177
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e oo o

*r"REPAIR PLATE—\ /

Vi %7 _L_INSERT SECTION

W"REPAIR PLATE

/||/E ST secnonAA

I © . NOTES:

ALL SPLICE MATERIAL TO BE 24ST AL ALLOY. - . .
FOR INSERT USE PIECE OF SAME EXTRUSION AS THAT DAMAGED OR
708 ESUVALENT BENT UP SECTION GIVEN IN 'SECTION o

EXTRUSION| MINIMUM SIZE OF NUMBER RIVETS| .
SPLICE PLATES | cack sie oF spuce] TYPE 1¢

DIE . | OVERLAP FOR RIVETS

NUMBER [W'PLATE [F PLATE [W’PLATE F PLATE W PLATE,F PLATE

A

2023 | 4 Wie| 4 Ve |091x23pj102x1%g 15 -} 14 ANGa2ADE 34 | Vo o

5058 | aWie] @ 4e|OBIx2lg102x2%| 15 | 16 [|ANaa2DG% | Yo |Yie
yz .
Vo

K272 2 Wie| © '5fe|001x2%.125%2%| 15 24 |ansa2aD6%e
KI1407 a'lie| 8 Yal.001x23sf156x2%] 15 30 |aNaa2aDdYs

w0 [ keave. | 1 Ye| 2 Me|o72x¢! osaxle| 5 e |ANas2a06 s |Ve|HUe -
l e T o LRiv2 4ai/a| O 'Helis6xila|156x2] 13 24 42408 s | Y2 (%

— . s e, C -
. [ - .. - T B
. - . R - . . - P
- 178 - . . ) ; i -, o -
- . v a R . - . BT . . " :
I ‘ ' ’ = " - . . L - .
. c . S P B v . B
- e Lo Lot e L e . o Lo
PRI IrS ’ L et Doy D e Dapi T e . ‘ P . .-
dtins T s P " s LS e o L R L e T e L R .
A 2 I i m Lnt e s e e .
e =y
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p |TINNERMAN
PART NO.

B 6912
s 6913
i 6914

DAMAGED AREA
CLEANED UP

SIDE VIEW OF
STANDARD BULLET !
HOLE PATCH .
gqugr;EE)DN COMPLETED
NUT K
 SCREW & STOP . REPAIR™
IN TH_E HOLE .
’ : AY - -
j ‘..." %
- Flgwe B-G—Typual Buﬂef Pafdl Repuif e ;
- | ) uesmlcrso N ) SRR . )
— R O P T e




