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SECTION 1

INTRODUCTION

1. Type of Construction,

The P-40 Airplane is of all metal construction,
consisting of 2 semimonocoque fuselage and full can-
tilever wing and empennage, manufactured by Curtiss-
Wright Corporation, Buffalo, New York. The main
structure is a network of bulkheads, spars, and string-
ers, whichare covered with a thin stressed aluminum-
alloy skin, The ailerons, rudder, and elevators are of
metal structure which is fabric-covered, The engine
mount is a welded and bolted tubular structure of
X -4130 steel and is detachable from the fuselage,
See figures 1 and 2 for major disassemblles.

2. Types of Repair,
a. General.

{1) Due to the construction of the airplane, it is
fmportant that any repair to the skin, stringers, and
bulkheads be given careful consideration. Simple
operations, such as repairs todents, small skin holes,
and exterior injuries may be accomplished readily
and easily; however, internal structures must be re-
paired by means of patches, inserts, or by splicing
to reinforce the damaged sections or areas before
the outer skin is attached. Caution must be exercised
to maintain the original contour and to eliminate ex-
cessive increases in weight.

(2} A simple procedure to follow for all repairs
is: Analyze the extent of the damage to the part he-
fore proceeding to repair it, devise several methods
for its repair by referring to the repair schemes in
the back of the test, and with the aid of the illustrations
and the book, proceed to use the most convenient and
easiest method,

(3) Where a specific repalr is not given it is
generally permissible toassume that either the mem-
per in question or its attachment has been designed
to a zero margin. Due consideration must, however,
be given to the probable types of loading to which the
member is to be subjected and to the eccentricities
of the applied loads, Repairs for the most part con-
sist of replacing the damaged material with material
of equal strength and section properties, Attach this
material with the same type of attachment as used for
the damaged piece or with sufficient attachment to
permit the new piece to take its full allowable load,
Care must be taken in aitaching repair pieces to
arrange the attachment so as not to reduce the struc-
tural efficiency of the member to which the repair
piece is attached,

b. Clagsification. ~ Damages have beendivided into
four groups to facilitate the classification of repair

methods. The classification and general description
of the various damages is as follows:

N

{1) Nepligible Damage, - Small dents, holes, or
cracks in the gheet material requiring no addition of
material or reinforcement. The dents must be bumped
out, cracks stopped by a 1/8-inch hole at each end,
and small holes rounded out to a 1/4-inch radius to
prevent formation of cracks.

(2) Damage Reparable by Patching, - Holes and
cracks which impair the strength of the structure
but which may be repaired by the use of sheet rein-
forcements attached by a specified number and ar-
rangement of rivets or bolts, Patches must be shaped
and arranged in such a manner as to permit the re-
quired rivet or bolt pattern to extend completely
around the damage or to the edges of the original
stock. Where fittings or other structure is near the
damaged area, the patches may have to be extended
beyond these in order to obtain the required attach-
ment, In many cases the damaged material must be
replaced to give support to the patch and to other
parts of the structure, or to obtain continuity, as in
repair of the fuselage skin, this added material is
designated as a filler or insert,

(3} Damarge Reparable by Insertion. - Extensive
damage requiring large inserts which may be attached
by means of splices. When the damage is extensive
or the presence of fittings and other structures make
it difficult to use patches, the damaged material must
be removed and replaced by formed inserts of the
same or equivalent material, gage, and shape, Where
practical, the inserts should be made to extend to the
edges of the original sheet and should be attached by
uging the original rivet or bolt pattern. In cases where
complete replacements are impractical, splices may
be effected by using patches. Patches used in splic-
ing must be continuous along the length of the splice
and of sufficlent width to take the rivet or bolt pattern
specified for patching on each side of the cut. Con-
tinuous patches for splices that are not straight, that
is, for angles, rectangles or circles, are designated
as frames, Frames avre frequently used in repairing
small sections of damaged fuselage skin. Where
continuity is not essential, splices may be effected
by overlapping the insert and undamaged material,
The attachment for an overlap should be the same in
pattern as that used on one side of a patch splice.

(4) Damage Necessitating Replacement, -Damage
to fittings, highly stressed material, and small pieces
such as clips and gussets which may be easily re-
placed, Fittings which are cracked, sprung, or nicked
must be replaced. Certainportions of the sheet struc-
ture are highly stressed and cannot be successfully
repaired. These must be replaced, Small sheet
fittings, gussets, clips, brackets, ete,, are easily
duplicated and should be replaced if damaged or
stretched out of shape,
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3. Extent of Damage,

The extent of damage mustbe carefully ascertained,
Determine the path taken by every missile which
enters the wings, fuselage, or control surfaces and
examine the attachment of every item which has been
struck. Look for damage caused bythe travel of shock
loads along large members. If necessary form semi-
structural doors in the skin, (section VI, paragraph
3.a2.(2)) to facilitate inspection, Check particularly
for the following: Dents and cracks in extrusions and
fittings; elongated rivet and bolt holes, eracks and
gharp cornered dents or wrinkles, and corrosion in
sheet materials; and rivets which are stretched or
sheared leaving their heads intact,

4, Support of Structure During Repair,

When repair operations are belng performed which
necessitate the removal of structural material, care
must betaken not tooverload other parts of the strue-
ture. A fixture of some type must be used to brace
or hold that portion of the structure being worked
upon. It is essential that the damaged structure be
suitably and firmly supported against distortion,

5. Heat Treatment.

The material used in the construction of the airplane
isalmost entirely aluminumalloy. Highstrengthrolled
sheet is used for the stressed skin, and formed sheet
is used for the spars, webs, bulkheads and ribs, and
extrusions for the stringers and cap strips. All re-

placement or reinforcement material used must have'

the same structural characteristics as the damaged
part for which it {sused. Repair stock for the assem-
bly covered in each section is listed in a table at the
end of the respective section., A list of the commonly
used heat-treat specifications, along with a brief de-
scription of each is given at the end of this section,

The heat-treated and cold worked alloys, 17SRT and
248R7T, can stand very little bending without cracking.
The strong alloys of 175and 24S canbeformed in their
annealed temper and heat-treated to develop the re-
quired strength before assembly. In cases where the
annealed metal is not available, it is possible to heat
the metal and quench it according to regular heat-
treating practice and then form it before the age
hardening sets in. The forming must be completed
in 1 hour on *‘178" and 20 minutes on “248’’ after
quenching or the material will become too hard to
work. Heat treating the strong alloys of 17S and 248
consists of heating to a temperature ranging from
504.44° 4 5.5°C (940° 4 10°F) for ‘178" material;
and 493.33° 4 5.50C (520° 4 10°F) for ‘248, Hold
at the required temperature until the piece is umi-
formly heated throughout and quench it immediately
in cold water or oil, Thus, all strong aluminum-alloy
bar, sheet and tube used for the airplane parts must
be in the fully heat-treated condition upon final fab-
rication. It is only in this condition that the material
develops its maximum physical properties and re-

T. 0. No. 01-25C-3

sistance to corrosion, Aluminum forgings, castings, .
and fittings mustbe replaced, as reheat treat weakens
the tensile strength of the part.

All structural steel fiitings are also.heat-treated.
These fittings must be replaced because of their
respective struetural and tensile strength value,

8. Welding.

a. Welded Aluminum Tanks and Fuel Bag Shells, -
Repair welded aluminum tanks and fuel bag shells

according to regular welding procedure, There are
several ways and means of accomplishing good last-
ing welds if the following precautions are adhered
to. However, when effecting repairs, care must be
taken to eliminate a combination of slag and gas as
they produce defects that have a very definite bearing
on the strength and pliancy of the weld, and depending
on their size and location can seriously endanger any
welded joint. The elimination of slag and gas In the
weld metal is dependent largely upon proper welding
procedure and a good welding operator, Nevertheless,
some slag will be formed and this must be removed
with emery paper,

b. Welding Directions. - When performing welds
on the fuel tanks and fuel bag shells, the tip size and
gas pressure for oxyhydrogen welding should be
according fo the thickness of the metal. For metal
0.050 inch - 0.064 inch, the diameter ,of the orifice
should be 0.065 inch. The oxygen pressure should
be 2 and the hydrogen pressure should be 1 pound
per square inch. For metal 1/8 inch - 3/16 inch, the
diameter of the orifice should be 0,095 inch, the
oxygenpressure 3 and the hydrogenpressure 2 pounds
per square inch,

¢. Weldable Parts. - Only parts whichwere welded
during manufacture may be repaired or replaced by
welding. When repairing the engine mount, reference
should be made to the Caution note contained in sec-
tion I, paragraph 1.b. All welded repairs must be
similar to those made on the original part; for in-
stance tack welding shouldbe replaced by tack welding.

7. Bowed Tubes. »

Engine mount tubes bowed in excess of 1/600 of
their length must be replaced,

8, Solid Rivets.

Removal of formed rivets: When removing old
rivets the following precautions should be observed,
Use No. 30 (.128-inch)drill for 1/8-inch rivets, 5/32-
inch drill for a 5/32-inch rivet and 3/16-inch drill
for a 3/16-inch rivet. On round-head rivets, a flat
should be filed on the head before drilling. Drill to
a depth equal to the depth of the rivet head or slightly
beyond the head and drive the rivet out with a punch.
If the rivet will not come out and the drill hole is
centered in the rivet, the drill may be run partly into
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the shank, Care should be exercised not to elongate
the rivet hole. See this section, paragraph 18., for
information concerning enlarged rivet holes, After
the removal of the rivet, inspect the hole to see that
particles of metal are not lodged between the sheets
holding them apart.

8. Removal of Countersunk Head Rivets,

The same procedure as followed in this section,
paragraph 8., 1s a good method, except that a center
mark should be made on the center of the rivet head
before proceeding to drill, Use a drill of the same
size or slightly smaller than the rivet shank, Drill
into the head of the rivet to half the thickness of the
nearest plate or sheet. The head should come away
on the drill in the form of a washer. I this does not
happen the remainder of the rivet may be punched out
with a flat-ended pin punch small enough to pass
through the hole.

10, Fitting Solid Rivets.

a. ReplacingSolid Rivets, - Solid rivets maybere-
placed by several methods. Press countersunk 100~
degree rivets are used extensively on skin gage .051
inch and under. For skin over 051 inch, drill counter -
sunk 100-degree riveis are used, Drill countersunk
rivets should never be used on sheets under .051 inch.
All rivets should be a good fit in their holes. When
press countersinking the sheet for a 5/32-inch rivet
first drill with an 1/8-inch drill and then form with a
male and female steel die, The hole is then redrilied
using a No, 22 (.157-inch) drill and the rivet is in-
serted and driven by hand with a moderate weight
hammer.

b. Skin Countersinking. - Drill countersinking of
the sheet offers less support against shearing of the
rivet than does the press countersunk sheet, In the
fabrication of drill countersunk rivets, care must be
taken to be sure that the head of the rivet is flush
with the surface, If the drill countersink is allowed
to go too deep, the joint is weakened,

¢. Riveting Operations. - For rivet operations,
insert the rivet from the outside, place the heading
tool on the rivet head, and drive the rivet, The blow
should be shocked on the inside by a dolly whose
distance from the member will become less as the
body of the rivet becomes shorter. The counterblock
of the dolly should be adjusted during clinching and
head forming. Uniform and straight driving of the
rivet and s body will be difficult unless the dolly
is in the exact center of the rivet, Caution should be
taken that the rivet does not fit too tightly as it will
cause the plates to bulge, and when the rivet is not
pulled tight, clinches will be formed between the
plates. Also avoid closing the head too flat. Avoid
material bucklings of the skin due to an apparent
“pulge’’ between the press countersinks. See figure
3,for flush riveting tools,

T. O, No. 01-25C-3

d, Effecting Repairs on Wing Skin, - When effect-
ing repairs on the wing skin, flush-type doors are
recommended, because of structural value and also
for access in locating any future damage that may
occur in or around the yicinity. (See section VI,
paragraph 3.a.(2).)

11. Rivet Aliowance - Modified Brazier Head Rivet
(671-D). .

For 1/8-inch diameter rivet: The formed head
thickness should be .047 inch; the diameter of the
formed head should be ,158 inch; the extruded length
of the rivet, after insertion, should be 5/32 inch.

For 5/32-inch diameter rivet: The formed head
thickness should be .063 inch; the diameter ofthe
formed head should be .203 inch; the extruded length
of the rivet, after insertion should be 5/32 inch.

For 3/16-inch diameter rivet: The formed head
thickness should be .07B inch; the diameter of the
formed head should be .234 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch. (See
figure 4.) :

12. Countersunk 78-Degree Rivet (673-D). |

For 1/8-inch diameter rivet: The formed head
thickness ' should be .064 inch; the diameter ofthe
formed head should be ,188 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch; the
protrusiondue tothe presscountersinking of the metal
sheets should be 1/32 inch,

_For 5/32-inch diameter rivet: The formed head
thickness should be ,063 inch; the diameter of the
formed head should be .234 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch; the
protrusion due to the press countersinking of the
metal sheets should be 3/64 inch. .

For 3/16-inch diameter rivet: The formed head
thickness should be .078 inch; the diameter of the
formed head should be .281 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch;
the protrusion due to the press countersinking of the
metal gheets should be 1/16 inch. (See figure 4.}

13. Countersunk 100-Degree Rivet (AN426).

For 1/8-inch diameter rivet: The formed head
thickness should be .063 inch; the diameter ofthe
formed head should be .188 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch,

For 5/32-inch diameter rivet: The formed head
thickness should be .078 inch; the diameter of the
formed head should be .234 inch; the extruded length
of the rivet, after insertion, should be 15/64 inch.

For 3/16-inch diameter rivet: The formed head
thickness should be .084 inch; the diameter of the
formed head should be ,281 inch; the extruded length
of the rivet, after insertion, should be 9/32 inch.
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14, Round-head Rivet (AN430),

For 1/8-inch diameter rivet: The formed head
thickness should be .083 Inch; the diameter of the
formed head should be ,188 inch; the extruded length
of the rivet, after insertion, should be 3/18 inch,

For 5/32-inch diameter rivet: The formed head
thickness should be .078 inch; the diameter of the
formed head should be .234 inch; the extruded length
of the rivet, after insertion, should be 3/16 inch,

For 3/16-inch diameter rivet: The formed head
thickness should be, .093 inch; the diameter of the
formed head should be .281 inch; the extruded length
of the rivet after insertion, should be '7/32 inch. (See
figure 4.)

15. Flathead Rivet (AN442),

Same allowance as used for round-head rivet
(AN430). (See this section, paragraph 14,, figure 4.}

16. Rivet Clearance.

For minimum clearances for rivet holes use the
proper drill size. For example, on a 1/16-inch rivet
size use a No, 52 (,0635 inch); 3/32-1nch rivet use No.
41 {.096 inch); 1/8-inch rivet size use No. 30 {.1285
inch); 5/32-inchrivet use No, 22 (.157 inch); 3/16-inch
rivet size use No, 12 (.189 inch); 1/4-inch rivet size
use 1/4 size drill, etc. When aligning holes of different
parts, it is essenttal that they be dimensioned by the
same method and from a corresponding datum point.

17. Operation of Cherry Blind Riveter,

The method of operating the Cherry blind riveter
is given in A.P. 1464/D.76. Read note givenin section
VI, paragraph 3.a.(2).

18. Fitting Bolis,

No steel bolts smaller than 3/18 inchshall be used.
No commercial machine screws or bolts shall be sub-
stituted for aircraft bolts, The condition, to be cb-
tained with standardbolts employing washers under the
nuts where necessary, is that the threaded portion of
a bolt must not be usedto take 4 shear load. When re-
placing a bolt, the plainportion of the shank of the new
bolt must be identical in length with that of the old
bolt. All bolts must be suitably locked, Wherever lock
wire is used, the wire must {it the hole. Care must be
taken to ensure that the nuts are locked in the same
manner as the original,

19, Enlarged Holes,

Enlarged or elongated rivet holes should be drilled
for the next larger diameter rivet., Slightly elongated
holes can in some cases be filled by using a longer
rivet of the original diameter. Elongated holes in fit-
tings or extrusions must not be redrilled because of
the }imited edge distances provided in manufacture.

T, 0. No. 01-25C-3

20. Detecting the Presence of Cracks.

When effecting repairs, great care must be exer-
cised at all times to ensure that no c¢racks in the im-
mediate structure remain undetected. Fine hair-size
cracks in fractured sheets if undetected will open and
spread under vibration., Minute cracks caused by
bullet impacts should be cut away when cleaning up
fractured areas for repair, However, if any doubt
exists as to the presence of a crack, the gart or area
should be soaked in paraffin and thoroughly dried.
The application of 2 whiting water or whiting methylated -
spirit paste to the surface will on drying disclose the
presence of a crack by a discolored mark,

21, Marking-Off,

When making up new part replacements of important
members or fittings, care must be taken that the cor-
rect dimensions given on the drawing be marked off
withcrayon or soft marking pencil on the surface plate,
Prevent heavy marking of the material, as deep mark-
ings or scratches may seriously weaken the material
and may develop into fine halr-ltke cracks.

22, Prevention of Corrosion.

All damaged surfaces should be immediately coated
toprevent corrosion, Examine the metal under cracked
or blistered paint. Use particular care in repairing
internal structure which cannotbe periodically inspect-
ed for corrosion.

With the exception of Alclad aluminum, alumi-

- num-covered sheets, all aluminum-alloy parts are

anodically treated. Steel parts, other than those made
of noncorrodible sheet or stalnless steel are cadmium
plated, However, in addition to these primary pro-
tective treatments, one coat of zinc chromate primer
and one coat of aluminized zinc chromate primer be-
fore assembly are applied to everything except the
conduit system, The elevators, ailerons, and rudder
are coated with dope-resisting paint and all parts
which are liable to come in contact withacid are given
two coats of acid-resisting paint. Open-ended tubular
and hollow parts are given a coat of primer either by
filling or dipping. Clgsed or sealed metal tubular and
hollow parts are coated with raw linseed oil forced
into the parts by pressure.

All cuts, files, or badly scratched surfaces can be
treated with a zinc chromate paste, type I. Also
when insulating dissimilar metals, ingulate parts with -
a thin layer approximately 1/32 inch thick of zinc
chromate 'paste, type II, Excess should be squeezed
out before riveting, or on tightening the assembled
parts. Form a small fillet at the edges of the joint
unless this fillet is exposed to the air stream,

For tail surfaces, a quick drying, clear cellulose
nitrate dope may be used for emergency patches on
fabric-covered airfoils., This dope is applied in the
same manner as semipigmented dope, but in drying

RESTRICTED



RESTRICTED

imparts more tension to the fabric and thus requires
a lesser number of coats. Cover with a semipig-
mented dope as soonas practicable to match surround-
ing finish. However, patches applied with this ma-
terial are to be used in emergency only. Semi-
pigmented dope should be used when initial time
saving iz not essential,

23. Treatment of Parts,

a. Re-used Steel Parts, - Steel parts which are
removed and are to be re-used should be treated as
follows: '

(1) Remove all paint, grease,and oil by immers-
ing in 20 percent sodium hydroxide (NaOH) 80 percent
water solution, This may be performed at room
temperature, or In a warm solution {faster), and in
general should not require much more than 10 to 15
minutes,

(2) Remove cadmium, rust and corrosion with
a 60 percent hydrochloric acld {nauriatic) 40 percent
water solution, This must be watched toprevent over-
pickling, In many cases a single momentary dip will
suffice,

(3) Replace with ,0005-inch minimum thickness,
using standard cadmium plating practice.

(4) Cadmium plated parts {and aiso unplated
parts), which require painting shall be chromic acid
dipped for 2 to 5 minutes in a water solution at room
temperature, containing 3 to 5 percent chromic acid,
rinsed and dried.

(5) Paint, '

b. New Steel Parts, - New steel parts should be
treated as follows: .

(1) Clean with any approvedalkali cleaner either
in hot or cold solution and rinse in water,

(2} Pickling to prepare for plating may proceed
in a 25 percent hydrochloric (muriatic) acid bath for
5 to 10 minutes. Steel springs shall never receive
more than a momentary dip,

{3) Plate with .005-inch minimum thickness,using
standard cadmium plating practices.

T. O. No, 01-25C-3

{4) Cadmium plated parts (and also unplated parts)
which require painting, shall be chromic acid dipped
for 2 to 5 minutes in a water solution, at room tem-
perature, containing 3 to 5 percent chromie acid, rinsed
and dried, .

£}

{(5) Paint,

¢, Aluminum-Alloy Parts. - Aluminum-alloy parts
should be treated as follows:

(1) Remove paint, grease, and oll by dipping in a
suitable approved inhibited mild alkali cleaner, and
rinse in fresh water, Cleaning may be alded by hand
scrubbing, Parts excessively ofly or greasy may be
given a standard degrease before this alkali cleaning.

(2) Dip for 2 to 5 minutes in a water solution,
at roomtemperature, containing 3 to 5 percent chromic
acid, rinse and dry. After this treatment, and before
painting, parts should be handled as little as possible.

(3) Paint.

d. Magnesium-Alloy Parts, - Magnesium-alloy

parts should be treated as follows:

(1) Rough sand castings or other parts which are
excessively dirty or which containimbedded bold sand
etc,, may be cleaned by dipping for 5 minutes in a
15 to 20 percent hydrofiuoric acid (HF) 80 percent
water solution, A satisfactory bath canbe prepared
by diluting one volume of technical grade 48 to 52
percent (HF} with two volumes of water, Wash thor-
oughly in cold water,

{2) Boilcasting for 45 minutes in a water solution
containing 10 percent by weight of sodium dichromate
(NagCry0y). This solution can be readily prepared by
dissolv%ng technical sodium dichromate in water in
the ratio of 3/4 pound per gallon.

(3) Depletion of the 10 percent sodiumdichromate
solution will be indicated by nonuniformity of coating.
It can be crudely revivified by adding 1.3 percent or
less of chromic acid. More positive control can be
accomplished by adding sufficient chromic acid to
bring the pH value of the bath to 4.2,

(4) Dry in an oven and paint immediately,

RESTRICTED
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T. O. No. 01-25C.3

SPECIFICATIORS OF MATERIALS USED FOR REPAIR

*Supers eded specification
**Current specification

TioNs RECEIVED PHYSICAL COND. " REMARKS
MATERIAL SPECIFICATION AND TENSILE STRENGTHS k
Sheet 2? /2 h -A-56 | **IHalf Hard For general use In forming operations,
hee / 83 1514 *|(AN) 16,000 1b/sq in.
S-Hf2 H -T-783 **|Half Hard For electrical conduit and tube at-
Tubing 254/ ' 67-186-1 *| (AN} 16,000 'b/sq in. tached by welding such as filler necks.

IALUMINUM ALLOY
Bars & Rods 1787 g -?giﬁ& [;} ':

eas Treated
AN) 85,000 lblsq in.

Used for stressed fittings
Fcrews and other Iightwelgﬁt
arts,

bolts,
stressed

Bars & Rods, Extruded gg-A-sﬁﬂ
Shapes 2487 162~

T} ‘: Heat

1 Treated
An; 62,000 Iblsq in. Bar & Rod
57,000 1b/sq in. Ext

X1,

sed for hlghest stressed aluminum=-
1loy structural fittings., Headily
achined., Extrusion used for strangers.

Extryded Shapes - 2480 -A- 354 v Annealed (AN) 35,000 Yb/sq in. MUse only where necessary because of
-152-5 A *|as H,T. (AR} 57, 000 1bfsq in. xtreme bends not possible with 24ST.
Bars, Rods, Shapes 0Q-A-33F {T) Heat Treatea Yiay be welded,
& Wires  5ast ¢ (AX) 32,000 ib/fsq in.
Forgings 14sT g -A-367-GR.5 **lHeat Treated Used wherever possible to take advan-
~153-GR.5 *1(AN) 65,000 1bfsq in. tage of superior strength. For struc-
tural fittings and other forgings where
Paxlmum tenstle strength, yield strength,
and hardness are cesired.
Fergings A518T gg—A-367—GR.3 **1Heat Treated Aircraft engine parts, etc. Good alu-
~153-6R,3 *1{a%) 44,000 tb/sq in. militing characteristics, Used for

lightly stressed forging requirements,

Casting, Sand Alcoa 43 |A 33 é *:
131

As Cast (AN) 17,000 1b/sq in.

For weided tank fittings and low strength
parts. Has good ueld:ng and cerrosion-
resistant properties. Capabie of with-
standing high fluid pressures,

Bheet 35 1f2 d Q0-A-359

Half H r
(AN} 19,500 1bfsq in.

For general use in forming operations.
Harder and stronger than aluminum, Equal
orrosion resistance. Forming properties
stightly inferior. Gooa welaln proper=
ties, suitable for tanks, Juncgion boxes’,
etec,

Sheet 2480 g -A-3565 {A] o

-152-6 (I *

Annealed iAH)SS 000 Ib/sq in, ma12480 material must be heat-treated. For
5

(A%) 62,000 Ibjsq in.

tructural parts requiring forming. may
be resistant welded. Do_not torch weid,

Sheet 2457 99-A-355 (f?) "

Treated

Hea
3 62,000 1b/sq in.

(Ax

For structural parts not formed too
greatly. May be resistant welded. Do not
torch weld.

Sheet - Alclac 2450 ??067 ? )(AI "

Annealed (AKX} 32,00 1b/sq in. Max
H.T. (AW) 56,000 1b/sg in.

For structural parts that require forming
more severe than that possiblie with 2457
Alctad. 2450 material must be heat treat-
ed. Pure aluminum ‘coating on both sldes

ives maximum resistance to corrosion.
o _not torch weld.

Brass

[

nals Hard
{ Kone Regquired

Tubing 2487 10235 Cond. B Heat Treated . Anneal and heat treat if necessary for
(AN) 62,000 Ib/sq in. severe forming. For structeral applica-
tions. Do _not weld,.
Tubing 5250 wi-T-787 ': Annealed . For nonstructural parts; fuel, oil, in-
57-187-3 (AN} 32,000 1b/sq in. Max strument, hydraulic vactum, and other
Temp. A lines. Do not torch weld when wali thick-
nesses are in excess of 1/8 inch. Do not
\ lanneal after forming,
Rod - Leaded QQ-B-611i Free cutting material for machined parts,

rnobs bushings, leaded bearings, etc.

- 10 -
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T. 0. No, 01-25C-3

SPECIFICATIONS OF MATERIALS USED FOR REPAIR

*Superseded specification
**Current specification
RECEIVED PHYSICAL COND. *
T REMARKS
HATERIAL SPECIFICATIONS AND TENSILE STRENGTHS

Sheet and Strip - 57-160 Annealed For use on radiator plates and shells
Low Brass {AN) 40,000 Ib/sq in. only.

Tubing, Seamless wW-T-791 Semjannealed used for spacers, bushings, and tubing

(AN) None Required that requires strength and corrosion re-
sistance.

JRONZE ,

asting - Gun Q¢-8-691 As Cast High tensile structural bronze. Used
Metal ?ype 1, Comp, G {AN) 40,000 Ybfsq in. for special fittings, nuts, bushings,

- bearings, ete., where a combination of
streng h casting properties and corrosion
resistance is necessary.

COPPER
Tubing, Seamless Ww-T-799 Anneal ed For fuel, water, oll, and air lines, in
(AN) None Required connection with solder or flared-type
fittings.
Tube, Cu « Si - 57-192-1 Soft Annealed . Used for oil, water, fuel, and alr lines.
Bronze (AR} 50,000 tbfsq in. .
‘Coeton ~ Grade A AN-CCC-C-399 80 ib breaking strength For covering wings, fuselage, control
syrfaces, etc.
RUBBER PRODUCTS .
Hose - Synthetic 20-103 i bsed in fuel, oil, and coclant }iquid
rubber lines in engine installations.
S TEEL _ . 7
Carbon, low None Annealed 75,000 1bfsq in. For machinea parts carrying no load.
SAE 1112 As case Hardened Excellent machinability. Unsafe for

150,000 }b/sq in.

vital parts,

Chrome -~ Mol
SAE  X-HI40

AN-0Q-5-752

Anneal ed (AHA 55,000 1bfsq in.
to 65,000 Ib/sq in. -
As K.T. (AN} 125,000 1bfsq in.

Usea for all steel forgings and fittings
where bar stock is required. Can be
welded, Heat treats well and can be

used for forgings with wide thickness
variations.

Medium Carbon
SAE  H4130

hormal ized SAHg

As H.T. {AN} 150,000 1b/sq in.

Nickel Carbon, Medium [57-107-17 Annealed (AN) 6%,000 ib/sq in. |For bolts and threaded parts, fittings,
SAE 233 As H,T, (AN) 125,000 ibfsq in. |vomb rack parts. Do _not weld. Mot for
carburjzing.
Chrome - Moly, 57-136-8 90,000 1bfsq inlUsed for all stressed stee) fittings

and parts such as gussets

straps,
plates, clamps, etc. Easiiy

welded.

Corrosion Resisting,
stainless, chrome-
nickel

Half Hard
(AN} 150,000 ¥b/sg in,

is stightly magnetic. For structural
parts where oniy sli?ht forming is nec-
essary. For fire walls and armament
spot welded’ parts. .
ot 1o be heat-trealed.

Chrome - Moly §Round)

AN-WH-T-850"%

ormal ized

Kotton Pinked

SAN 95,000 1b/sq indFor all structural steel tubing parts

Mediuvm Carbon X-4130 |57-180-2 as H,T, (AN) 125,000 to Easily welded and heat-treated.

180,000 ibfsq in.

Sheet and Strip Commercial hnnealed 45,000 1bfsq in, Extra soft low carbon for deep drawing

Carbon, Low SAE 1010 and nonstructural parts. May be gas,
arc, or spot welded,

ITAPE i

Surface Tape, 6=62 === |r-esssmmmmeeseee oo Used on airfoil coverings over ribs,

leading edges, trailing edges, etc.

- 11 .
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T. O. No, 01-25C-3

SECTION I

ENGINE MOUNT

1. General,

a. Primary Structure, - The primary structure
of the engine mount is constructed of X-4130 chrome-
molybdenum steel tubes which have been heat-treated
to a high tensile strength. The upper tube assemblies
and the horizontal bearer tubes are heat-treated to
150,000 pounds per square inch tensile strength, The
upper tube assemblies have steel fittings welded at
the ends to form the joints. The horizontal bearer
tubes have bolted fittings which facilitate their re-
placement, The lower diagonal tubes are X-4130 steel
tubes heat-treated to 95,000 pounds per square inch
tensile strength with fittings bolted to the tubes to
permit quick disassembly, The engine mount truss
and sway brace link assemblies are aluminum-alloy
14ST forgings which are heat-treated to 65,000 pounds
per square inch tensile strength.

b. Nature of Design, - The engine mount was orig-
inaﬁy designed for extremely accurate jigging and
¢lose hole tolerances in order to eliminate vibration,
The design of the engine mount is of such a nature
that it may be easily disassembled into small units
and subassemblies for quick replacements. Figures
5 and 6 show the complete disassembly of the engine
mounts and call out the subassemblies in order to
assist in quick identification of parts.

CAUTION: Do not, under any circumstances,
apply torch heat to the engine mount tubes as

the heat impalrs the ténsile strength of the

materiazl, When heat i8 required for a re-

placement, the assembly must be reheat-treat-

ed to the original tensile strength specified

for the member, (See this section, paragraph

1.a.) -

¢. Replacement of Damaged Parts. - Any damage
to the engine mount, however slight, necessitates re-
placement of the damaged member. All center line
of holes must be within 1/32 inch of the center line of
the forgings and tubular members. See the Engine
Mount Charts and figures 5 and 6 for replacement of
parts,

2, Engine Mount Bushings.

Bushed holes of the engine mount make it possible
to maintainthe desiredtolerance and close fits., How-
ever, when replacing a subassembly of the engine
mount, replace bushings, only when absolutely nec-
essary. Because of the close hole tolerances, it is
improbable that any appreciable wear will develop in
the bushings.

3. Elengated Holes,

If any bushed hole is slightly elongated or damaged
replace the bushing and bolt according to the Engine
Mount Material Chart,

- 12 - RESTRICTED
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T. O, No, 01.25C-3

ENGINE MOUNT [87-22~501) MATERIAL CHART FOR ALLISON V-1710-F3R

MATERIAL
PART NO. SIIE REMARKS
SPEC NO. THTLE . !
87-22-531 L/R Hor izontal Bearer Tube
87-22-515 %=4%130 Stee! assambly
-22- - o8 Tube Stock - 2.525 In. 0D x 2,046 In. D |46-5/8 In. 1o
AN73-AB Steel Bolt 5/8 in. fong; shank 1/8 in, CoaJ;ethreaggr
AN7-35 Steesl Bolt 3-5/8 in. long; shank 3-if16 in.
ANG=51 Steel Bolt 5.1/8 in. long; shank 4-9/16 in.
87-22-530 Rl Al. TUST Collar - Dil cooler and pres- [Bore - 2.501 ?n.-+.002
tone radiator support —.000
87-22-516 4340 Steel Fitting 10 2.502 in.'+.00% Forging
—.00
87-20-738 Al. Al. 14ST Sepport - Cowling to engine Forging
mount
87-22-612 L{R N Yppar Bearer Tube Assembly
§7-22-513 4140 Steel Fitting Forging
87-22-514 440 Steel Fitting Forging
1001D~6-.374 4140 Steel Bushing I .375 in.: OD .5015 in. .37gin. Tong
{0010-12-.525 4180 Steel Bushing I .75 in.3 OD 8765 in. .525in. long
g7-22-512~1 X-4130 Tube 2-1/2 in. OD x 085 in. x 58«1/2 in.weld fittings
at ends
87-22-521 Truss - Engine mount lower
87-22-520 Al. Al. 14ST  [Truss . , . Forging
626-D-5/16-1 1/4 2330 Steel Stud Dia. 5/16 in.5 1-i/4 in. long Coarse thread
§26-D-5/16~1 3/8] 2330 Steel Stud Dia. 5/16 in.; |-3f8 in. long Coarse thread
100 1-D-6-.370 4140 Steel Bushing 10 .375 in,: OD ,BOE5 in. L370 in. long
1001-D-6-.495 4140 Steel Bushing ID .375 in.; 0D .5015 in. .195 in, long
1001-D-12-.625 | 4140 Steal Bushing [0 .750 in.; OD .876% in. ,625 in. long
87-22-518 Tube Assembly - Lower
diagonal
87-22-518~1 X~4{30 Steel Tube ] in, 0D % .065 in. x 20-3/
AN23-2) Spec 29-59 Bolt 1-5/16 in, tong; shank I ia.
AN320-3 Steel Nut . Ko.. 10-32 . )
ANS60~10 1010 ?teal Washer 17164 in, ID; 7/16 in. 0D I1/16 in. thick
AN-380-2-2 spec (42P7D) Cotter 1/2 in. long; /16 In. die.
87-22-619 Al. Al. 2usT  |Clevis [-1/8 in. dia. x 3-3/16 in. Bar
87-22-519-2 4140 Steel Bushing - Clevis ;375 in. ID; .5015 in. 00 100|~D=-6-. §87
87-22-517 Al. Al. IMST Linkli Lower truss to fire 11.019 in. £.003 long
wa .
1001-p-6-.250 4140 Stee! Bushing .375 in. 1D; .5015 in. OD L250 in. long
ANG60-816 1010 Steel Washer 23/64 in. D3 7/8 in. 0D 1116 in. thick
AN320-E| Steel Hut 3/8 in, dia. of tep x 2U thd
AN310-12 Steel Rut 30 in. qa.M’upx16tM .
AN310-8 Stee! Kut 1/2 in. dis. of tap x 20 thd
ANB-EB7 Steel Bolt shank dia. 499 -F.gggg 87/8 in. long
ANB-86 Steel Bolt shank dia, 498 -+:gggg g-3/4 in. long
-22-03U~7 2330 Stee! Bolt 8/16 in. hex x 1-17/32 in.
25-22—034—6 2330 Steel Bolt 9/16 in. hex x 1-25/32 1in. _—
§7-22-535 Ho. |4 Fabreekal Snubber 1-8/16 in. 1D; §-7/8 in. OD 'théﬂ'ihick
22— . breeka| Snubb |-1/2 in 103 1-15/16 in. OD L2384 in. £
87-22-534 No. 1% Fabreekal Snubber . | o Thick
~22-533-2 Ylu0 Steel Stop Ream .500 in.; 2-3/8 in. dia.
%;-%%—%3g-l 41u0 Stegl S5top 2-3/8 in.dia. x {=1/8 in. Bar 4
87-22-542-1 4I40 Steel Stop Rean .500 in.; 2-3/8 in. dia. o
87-22-532 2330 Steel Bolt 1-1/16 in. hex x 3-3/8 in. 3Iisgéiiia'-
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ENGINE MOUNT (87-22-301) MATERIAL CHART FOR ROLLS ROYCE MERLIN XX Y-1650-|

. MATERIAL
PART RO. SIZE REMARKS
SPEC NO. TITLE .
187-22-913 Support -~ Engine mount - rear \
87-22-9]2 X-434%0 Steel Support Forging
100t -D-9-.620 4140 Steel Bushing 10 .5625 tn.; 0D 6890 In, .620 n. long
87-22-916 Strvt Assembly - Engine mount
bearer tube to ftre wall
87-22-515 X-4340 Steel Strut . Forging :
100} -D~1 0- . 406' [%I140 Steel Bushtng ID .6250 an.; OD 7515 1n. .4 tn. long
| 00| -D~7~.250 4J4Q Steel Bushing ID .4375 in,; OD .56N0 1n. 250 in. long
| 001 -D-9-.620 440 Steel Bushing ID .5625 1n.; 0D .6830 in. 520 1n, long
100 =D-12~,468 [4140 Steel Bushing ID .7500 in.; 0D 8765 p. U68 in. long
625-D=| fu-7 /84 (2330 Steel Stud Dra. 1/4 in.: 7/8 tn, long Fine thread
87-22-919 4340 Steel Attachment - Engine mount Forging
stde tubes .
100 -D=7=-.1495 4140 Steel Bushing 1D 4375 n.; OO .5640 in. 495 1n. long
1 001 -D-8-.495 U140 Steel Bushing 1D .5000 in.; 0D .6265 In. +495 tn. long
{001 -D=12-.812 ‘{4140 Steel Bushing Id 7500 sn.3 O .876% In. 812 1n. long
625-p-3 f8-] 2330 Steel Stud Dra. 3/8 tn.; | in. long Fine thread
87-22-920-2 X-4130 Steel Tube Assembly - Engine bearer | 1-3/4 tn. 0D x .120 in. x 29~| firn,
87-22-928 X-4(40 Steel Fittin : Forgrng
87-22-918 X-4340 Steel Suppor Forgrng
100] -D-9-.620 4140 Steel Bushtng ID .5625 in,; 0D .6890 in. .620 1n., long
100f-D-8=1.745 (4140 Steel Bushing D .5000 1n.; 0D .6265 In. 1.745 in. long
626-D-1/4-F 3/4 |2330 Steel Stud Dia, 1 /4 n.; 1-3/4 in. long Fine thread
ANZ6-40 Steel Bolt Shank dia. .373 +.ggg 2-1/2 1n.long
AN320-6 Steel Nut 3/8 1n. dia. of tap x 24 thd
AN380-C3-3 Spec No. {U2P7D )| Cotter 3/4 in. long; 3/32 in. dira.
ANI60~616 1010 Steel Washer 25-64 yn. 1D; 6J8 n. L/16 1n. thick
1001-D-12-.620 [HI40 Steel Bushing ID ,7500 wn.; OD 8765 tin, .620 1n. tong
87-22-910 Tube Assembly - Engtne mount
. . Torward lower
87-22-927 ¥-4 40 Steel Clevts 2 n. d1a. x 51 /8 in.bar
1 00!-D-9-.,312 4rdd Steel Bushing 1D .5625 in.; D .6850 in. 312 1n. long
57-22-938 X-4130 Steel Tube ‘2 tn. 0D x 120 1n. x 24-29/32 In. 2“-?9/32rn.
ong
87~50-9U6 Al. A, I85T Support Forgin?
H-3004 Rubber Mounting Lord Mfg Co.
7-50~-947 Al. AV, IYST Support Forgin
H-3004 Rubber Hoﬁnttng Lord M?g Co.
#320-6 Steel Nut 3/8 1n, dra. of tap x 24 thd
AR27-38 Steel Clevas Belt Shank di1a. 436 +.ggg 2-3/8 tn. long
ANZG~-U48 Steel Cievis Bolt Shank dra. .373 +.ggg 2-1 /2 rn. leng
N320-7 Steel Nut 7/16 1n. dea. of tap x 20 thd
R960-716 1010 Steel Washer 25 /6% in. 1D; 3/4 n. 1/t6 in.thick
7-22-942 Steel Sheet a -062 tn.x 3/U in. x 2-3/16 1n.
N380-C3-3 Spec No. (42P7D) |Cotter 3/4 1n long; 3/32 1n. dia.
B7-22-922 X-130 Steel Tube Assembly - Engine mount | (/2 tn. 0D x .065 i1n. wall x 20~
forward side /4% tn.
E?—22—922—4 X-4140 Stee) Spacer 1/2 10, dia. x 2 in.
7-22-825 HiH) Steel Fitting Forgtng
87-22-930 440 Steel Fitting Forglng
1001 -D-8-.312 4140 Steel Bushing ID .5000 n.; 0D .6265 In. 312 1n. long
87-22-923-2 X-4130 Steel Tube Assembly - Engine mount | 2-1f4 tn. OD x .120 sn x U0 in.
upper rear
87-22-914 Yi40 Steel Frtting Forging
8§7-22-917 4140 Steel Fitting Forging
87-22-933 X-4140 Steel Lug Fforging
B7~22-923-4 X430 Steel Spacer 12 in. dta. x 2.75 n.
1001 ~-D-7-.495 44 Steel Bushing 1D 4375 1n.; OD 5640 n. 495 in. long
1001 -D~1 Q- 745 |4140 Steel Bushtng iD .6250 n.; 00 .7515 1n. 745 . long
1001 ~D~{2=-.437 |4I40 Steel Bushing 10 .760Q tn.; 00 .8765 In 437 1n. long
|00} -D=-12-.500 (4140 Steel Bushung ID .7500 1n.; 0D .8765 in. 500 tn. long
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ENGINE MOURT (87-22-901) MATERIAL CHART FOR ROLLS ROYCE MERLIN XX V-1650-1 Contd
. MATER IAL
PART NO. SHE REMARKS
‘ SPEC NO. TITLE .
87-22-924-2 X-4130 Steel Tube Assembiy - Engine mount [1-1/2 in. 0D x .05 in, wall x 22~
_upper side 3/4 1n.
87-22-929 §I40 Steel Fitting Forglng
1001 -D-7-.312 Y4 Steel Bushing 1D L4375 n.; OD 5640 in. .312 1n. long
87-22-92% X-4130 Steel Tube .}ssembly - Engine mount [2 tn. 0D x 065 in.wall x 31-3/16 1n,
ower rear
87-22-931 Y] X410 Steel Clevis 2 tn. dia. x 5-1/8 tn, bar '
1004 -p-9-.312 4140 Steel Bushin 10 5625 tn.; 0D .6890 1n. .312 in. long
87-29-279 A), Al. ABIST |Suppor Forging
87-29-821 Bronze Bushing 1D 1.185 tn.s OD 1.376 in. x .875%1n4Flanged end
1637 Lubrication Fitting Alemite
AN27-38 Steel Bolt Shank dia. .373 1In. +g%g 2-3/8 1n. long
ANZ7-46 Steel Bolt Shank dia. .373 tn; +inog 2.7/8 n. long
AN320-7 Stee) Nut 7/16 1n. dra. of tap x 20 thd .
AN380-C2-3 Spec No.(y2P7D)| Cotter I/? tn. long; 3/32 in. dia.
AR960-716 1010 Steel Washer 25164 1n. 1D 3/4 n. OD 1/16 tn. thick
AN27-U4B Steel Bolt Shank dia. .436 in. +.Ogg 3 in. long
87-22-926-2 X-4130 Steel Tube Assembly - Engine mount i-1/2 tn. 0D x .065 in. wall x 26~
lower side 1/4 1n,
87-22-929 4140 Steel Fitting Farging
87-22-932 140 Steel Fitting Forging
1001 -p-7~.312 4140 Steel Bushing 1D .4375 an.; 0D .5640 1n. .312 1n, long
1 00F -D=7-.620 4140 Steel Bushing ID .4375 in.; OD .56HO 1n. .620 In. long
87-22-926-3 X-4130 Steel Tube 1-3/4 in. 0D x .250 1n. wall x 2 in.
87-22-926-4 X130 Steel Gusset L166 1n. x 1 3/16 in. x 434
87-43-912 Bronze Bushing i-1/2 1n. dia. x 5/8 in.bar
ANY-23 Steel Bolt Shank dia. .249 In. +ggg 2-3/81n. long
AN7-16 Steel Boit Shank dra. .36 in. +:gggg 1-3/% 1n. Yong
ANB-20 Steel folt Shank di1a. U499 in. +:gggg 2 in, long
ANB-31 Steel Bolt Shank dta. .499 tn. +'.gggg 3-1/8 1n. Yong
ANS-20 Steel Bolt Shank dia. .5615 1n. L.ggg 2 in. long
ANI0-23 Steel Bolt Shank dta. .624 n. +.000 2-3/8 1n. long
-.004 .
AN310-4 Steel Nut I /4 1n. dia. of tap x 28 thd
AN310-7 Steel Nut 7016 1tn. d1a. of tap x 20 thd
AN310-8 Steel Nut 1/2 in. dra. of tap x 20 thd
AN310- Stee!l Kut 9/16 in. dia. of tap x 18 thd
ANZ1 010 Steel Nut 5JB in. dia. of tap x 18 thd
AN310-12 Steel Nut 2/8 tn. dia. of tap x 16 thd
AN380-C2-3 Spec Ko,[42P7D}| Cotter 3/4 tn. long; 1/t6 . dia,
AN380-C3-3 Spec No.[U2P7D )] Cotter . 3/ n. long; 3/32 in. dia.
AN3B0-CH -4 Spec No.{42P7D}] Cotter i . long; /8 1n. dia.
AN380-C4-5 Spec No.(42P7D )| Cotter Iul?ll in. long; 118 in. di1a.
AN9E0-U16 1010 Steel '| Washer . 17/6% n. D3 1/2 1n.0D L/t6 in. thick
ANSG0-716 1010 Steel Washer 25/64% 1n. 193 3/4 in. O L/EB in. thick
AN9G0-B16 1010 Steel Washer 33/6% n. ID; 7/8 in. 0D 1 [16 1p. thick
ANDG0-916 1010 Steel Washer 37/64 in, D3 I-£/16 1n. OD 1/16 1n. threk
AN9BO-1 016 1010 Steel Washer 41 /6% in. 105 [—3/I16 tn. OD 1 /16 1n. thack
ANGB0~1216 1010 Steel Washer 49/64 n. ID; 1=5/16 in. 0D 3/32 in, thick
87-22-9334 2330 Steel Bar | Bolt - Engine mount special 1-1/8 in. hex x 11-1{8 n. shank
87-22-941 4130 Steel Sheet] Anchor Plate ~ Motor mount 1/8 1in. x 2—I/? tn. x 6-7 ? I,
87-66-854 Phosphor Bronze| Tab - Engine grounding A068 tn. x 2-5/8 n. x |- /2 Type &
i
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SECTION Il

FUEL, OIl;, HYDRAULIC, AND COOLING SYSTEMS

1, Tanks,

a. General,

(1) Fuel Tanks, - The fuel tanks consisting of a
fuselage tank and two wing tanks are fuel-tight, self-
sealing bags which are snugly fitted into pressed alu-
minum containers, (See figure7.) Also see figure B
for wing tank Installation tools, The fuel bags are
fabricated by employing several layers of material
which consist of an inner lining of neoprene balloon
fabric, a second layer of split steer hide, third layer
of uncured Latex sheet, fourth layer of sponge rub-
ber, fifth layer of uncured Latex sheet and an outer
covering of chrome-tanned steer hide. The inner
lning of neoprene balloon fabric consists of balloon
cloth impregnated with Thiokol andcemented together
with neoprene cement to form a two-ply sheet ,017
inch thick., The self-sealing element consists of two
.015-inch sheets of Latex gum on either side of a
.250-inch sponge rubber sheet. The Latex sheets are
protected on the outside by a .078-inchsheet of grained
steer-hide leather and on the inside by a .060-inch
sheet of split steer hide, Bostick M-40 cement isused
toattach the split steer hide to the layer, while neoprene
cement is used to attach the successive layers of the
Latex gum, sponge rubber and leather. The neoprene
cement is applied to both surfaces and allowed to dry
for 20 to 30 minutes, The pipe fittings, filler neck,
gage fittings and inspection hole fittings are dll made
of molded neoprene and have flanges which are ce-
mented to the inside of the self-sealing bag and cov-
ered with a patch of balloon cloth, The baffles are of
rubberized webbing with neoprene flanges molded on
and consist of five layers, two of duck and three of

neoprene, center and outsides. Each self-sealing bag .

is provided with inspection holes so as to facilitate
repair. The fuselage bag has one inspection hole;
whereas the front wing bag is equipped with three in-
spection holes and the rear wing bag has four inspec-
tion holes., The capacity of the fuel tanks is 148 U.,S,
gallons (123.3 Imperial gallons), The individual ca-
pacities areas follows: The fuselage self-sealingbag,
62.5 U.S. gallong (52,06 Imperial gallons); the front
wing self-sealing bag, 35 U.8. gallons {26.16 Imperial
galions) and the rear wing self-sealing bag, 50.5 U.8,
gallons (42,07 Imperfal gallons). All fuel bags have
a 3 percent expansion space and are vented to the
atmosphere,

(2) Oiland Coolant Expansion Tank, - The ofl and
coolant expansion tank are welded aluminum-alloy
(3S) structure., The externally Linatex-covered oil
tank has an expansion space of 1.5 U.S, gallons (1.25
Imperial gallons); a normal tank capacity of 13 U.S.
gallons (10.83 Imperial gallons) and an overload ca-
pacity of 18 U.S, gallons (13.33 Imperial gallons),

]
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The coolant expansion tank onthe P-40F is in the
form of a header tank and is a soldered brass structure
being made from .032-inch sheet brass. This tank must
withstand a test pressure of 40 pounds per square inch,

(3) Reserve Hydraulic Tank, - The reserve hy-'
draulic tank, located forward of the fuselage access’
door, is a magnesium-alloy casting (Alcoa AM-260T8),
The auxiliary hydraulic tank located on the forward
side of the fire wall is an aluminum-alloy (3S) welded
structure, The ends are castings (Alcoa No, 43),

b, Damage,

(1} Classificationof Damage, - When determining
the type of damage toany of the tanks, the repair must
be classified as one of the following;

{a) Negligible damage,
{b) Reparable damage.
(¢) Damage necessitating replacement,

(2) Negligible Damage, - When effeciing slight
repalrs to a fuel tank, it is not necessary that the tank
be steamed and washed before the repair is made;
however, it must be kept away from heat or fire, It
is necessary that the surfaces of the self -sealing bags
and aluminum shells be free from grease, oil or fuel,
All surface scratches, small cuts, or rips on the self-
sealing bags can be repaired readily by roughing up
the outside steer hide and patching with strips of
leather using two coats of M-40 Bostick cement and
rolling down smoothly with a roller. The bag shells
must be free from cracks, abrasions, and sharp cor-
ners, and all small dents must be restored to shape,
taking care not to stretch or erack the shell, File all
sharp corners smooth,

(3) Reparable Damage. - Self-sealing bags and
shells that are damaged and necessitate repairs should
be replaced and the damaged bag and shell sent toa
repair depot where repairs should be effected by the
following method,

¢, Fuel Bags.

(1) Removal of aSelf_sealing Fuel Bag. - Remove
the fuel bag from the aluminum shell container. The

containers or shells of thefuselage and wing tanks are
(281/2H) aluminum and can be repaired by welding.
The wing tank shells are pressed sections consisting
of an upper and lower assembly which are held to-
gether to form the complete shell by means of straps,
The fuselage container or shell consists of pressed
sections with abolted forward end and a riveted aft end.
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The shell sections are bolted together with the leather
covering of the fuel bag fastened between its flanges.
(See figure 7.) The fuselage container or shell isrein-
forced by means of straps,

(2) Repair of Fuel Bag on the Side Which the

Buliet Enters, - A small clean hole, which

would usuaily result froma bullet enteringa tank, may
be repaired as follows:

(a) Clean the neoprene balloon cloth lining around
the bullet hole with ethyl acetate solution to remove
the zine chromite slushing compound., Allow to dry
and buff lightly where the patch will {it. Use two coats
of Bostick M—-40 cement on both the neoprene fabric
patch and the liner of the bag. The patch’should ex-
tend at least 1 inch beyond the damaged area in all
directions.

{(b) Brush on TL-284 zinc chromite slushing
compound so that the repaired area is completely
covered,

(c) Rough up the steer-hide leather on the out-
side of the bag with card cloth around the damaged
area. Cement the leather surface with two coats of
M-40 cement and allow to dry 15 minutes,

(1) Prepare a patch by cementing the flesh side
of the steer -hide leather with two coats of M-40cement,
Allow to dry, and apply the leather patch to the pre-
pared area and hand roll thoroughly. (See figure 9.)

(3) Repair_of Fuel Bag on the Side from Which
the Bullet Emerges. - Any extensive damage
or large tear in the bag may be repaired as follows:

(a) Repair the inner neoprene lining in the same
manner as detailed above.

(b) On the outside leather surface draw a circle
aromnd the damaged area so that no part of the circle
will fall closer than 2 inches to any part of the dam-
aged area, Remove this section of the steer-hide
leather using benzol and a knife,

(c) Remove the outer layer of Latex and sponge
from a concentric circle having a 1/2.inch smaller
radius than the previously removed steer hide.

NOTE: The Latex and sponge are removed '
simultaneously over an equal area, (See fig-
ure 9.)

{(d) Remove the inner layer of Latex from a
concentric circle having a i-inch smaller radius than
the previously removed steer hide or a 1/2-inch
smaller radiuns than the previously removed Latex
and sponge.

{e) Remove any loose particles of the split
steer hide,

T, 0. No, 01-25C-3

(f) Cut patches of steer hide, Latex sheet,
sponge and split steer hide. These patches should be
large enough to make a lap jolnt on each step of this
repair except in the case of the sponge patch where
a butt joint should be used instead of a lap joint, Each
lap is 1/2 Inch except the outer layer of steer hide
which should lap 1 inch. (See figure 8.) Use two
coats of Bostick M-40 cement on each surface,

. {z) The bag layers should be repaired as soon
as possible after damage, because the Latex gum
swells at the rate of 2000 percent in 48 hours when *
saturated with 100 octane fuel, The area affected will
spread rapidly and unless repaired immediately, the
fuel bag may have to be scrapped. .

() Emergency temporary repairs made by
merely patching the inside of the inner lining would
prove effective where the tear does not exceed 4 inches,
provided the aluminum shell is hammered back into
shape to support the self-sealing element where it
is damaged.

(1) Bostick M-~40 cement should be used to re-
pair self-sealing fuel bags. This isa self -vulcanizing
cement and tends to deteriorate if stored for long
periods. It is, therefore, advisable to order supplies
in small quantities as it Js necessary to mix the ce-
ment with a curing fluid before use and once mixed,
it starts to vulcanize rapidly. Therefore, mix only
sufficient cement to do the job on hand, Never use
previously mixed M-40 Bostick cement, Benzol or
Toluol may be used as a cement thinner, Toluol is
used in the M-40 Bostick cement,

NOTE: Both benzol and Toluol have severe
toxic effects and, consequently, must be used
only in a location that will afford ample venti-
lation to protect the repair personnel {rom
any ill effects.

(4) Repair Around Fittings, - L.eaking or damaged
pipe fittings may be easily repaired, Loosen the de-
fective fitting by pouring bengol or Toluol down the
outside of the pipe so that it seeps between the flange
of the fitting and the balloon cloth. The fitting when
loosened, may be pushed into the bag and removed
through the inspection hole. The jointing surfaces
must be cleared of the zinc chromite slushing com-
pound before applying the Bostick M-40 cement, A
balloon patch should be cemented to the flange before
the fitting is cemented inside the bag. Care should
be exercised to work from the center out when at-
taching the fittings or patches so that no air will be
trapped between the surfaces,

{5) Repair Materials,

(a) Neoprene synthetic rubber fabric liner,
Specification No, 16112-A,

{b) Benzol or Toluol cement thinner,
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(¢) Uncured Latex sheet gum, Specification
No, 26568,

+ (d) Cellular sponge, Specification No, 265586,

(e) Chrome-tanped steer hide, types 1 and 2,
Specification No. 12028,

() M-40 neoprene cement with liquid accelera-
tor,

(g) TI.-284 Fuller’s slushing compound,
{6) Tools for Repair Kit,

(a) One set of No. 50 emery paper.

(b) Onebevel stitcher,2 inches x2-1/2 inchesx
1/4 inch,

{c) One hand roller, 2 inches.
(d) One round handled turn-over knife,

‘(&) One steel knife for cutting rubber, type
1 inch x 4 inches.

{{) Severall-inchbrushesfor cementandslush-
ing compound, '

d. Repair of Fuel Bag Shells, - Failures in the fuel
tank shells can usuvally be repaired by welding pro-
vided a smooth interior surface is obtained that will
not injure thefuel bag, Remove the paint coatings from
around the damaged area with paint remover and

" thoroughly wash off the surface with hot water before
proceeding to repair the shell. See section I, para-
graphs 6.a. and 6.b., and this section, paragraph 1.h.
SLells must be free from dirt, oil, grease etc., be-
fore proceeding with welding operation

e. Oil Tanks.

(1) Application of Linatex Covering to the Oil
Tank, - Remove the Linatex covering of the
aluminum oil tank when effecting repairs by welding.
Replace the Linatex covering of the oil tank according
to the following procedure:

(a) Tanks shall have one coat of primer before
covéring with Linatex,

(b} Clean tank with solvent (naphtha, benzol,
ete,) to remove oil, grease, and dirt,

(c) Apply one coat of primer C-10, Allow to
dry 1/2 hour (minimum},

() Apply one coat of cement L-110. Allow to
dry 10 to 15 minutes. Tanks may stand for 1 to 2 days

after cementing if necessary.

T. O. No.
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(e) Clean Linatex coat (one side) with solvent
to remove dirt, oil, and grease,

{f) Brush in well one coat Solufix No. 1, Only
mix sufficient Solufix No. 1 for one day’s use,as it jells
rapidly on exposure to the air. Solufix No. 1is 50
percent No, 1A and 50 percent Solufix No. 1B, Allow
to dry 10 to 15 minutes,

(z) Apply onecoat Solufix No. 1 to tank and allow
to dry 10 to 15 minutes,

(h) Cement on Linatex covering, working from
center of sheet outward, No air should be trapped
under the coating,

(1) At jointslap 1-inch minimum, and clean with
solvent. Brush both surfaces with Solufix No. 1, allow
to dry 10 to 15 minutes; then roll down, beginning at
the edge of the lap, using the thin roller along the
lapped edge first,

IMPORTANT: Each layer must be hand-rolled
immediately after applying to the tank. Care
should be taken to work from the center out-
ward and no air shall be trapped between the
layers.

(1) Clean the first coat of Linatex with solvent.
Brush in one coat of Solufix No, 1 and allow to dry 15
minutes, .

{k} Clean the layers of Linatex for the second
covering with solvent, Brush in one coat of Solufix
No. }, and allow it to dry 15 minutes.

{L) Apply the second coat of Linatex over the
first, and work it down as before. No air shall be
trapped between layers. Roll down the surface a.fter
application of the second coat.

(m) Clean the Linatex covering and the (16-
3/4 ounces) duck on its proofed side. Apply to each,
one coat of Solufix No, 1 and allow to dry 10 to 15
minutes,

(n) Apply the duck covering over the Linatex
layers, pulling down hard. Work should be from the
center outward,

(o) Applyonecoat of cement L-110 to the joints
of duck and allow to dry 15 to 20 minutes; then one
coat Selufix No, 1 and allow to dry 15 minutes, All
lap joints must then be rolled down, working from the
edge of the under layer out,

(p) The edges of all lapped joints and edges
of openings for clips and fittings must be coated with
cement L-110.
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(2) Finishing Method.,

(a) As the second coat of Linatex is applied,
care should be taken in lapping the applied pieces so
that the laps made in the first and second coverings
are staggered. This gives a maximum thickness of
three layers of Linatex in any one spot, and keeps
irregularities in the contour at a minimum,

(b} In applying the cements and primer, spray-
ing may be used for applying primer,f-10, The coat
of cement L-1¥) may be applied by a dipping opera-
tion. Solufix No, 1 is best handled by brushing and
gives the desired thin, smooth coats, Spraying of
Solufix No, 1 is not recommended as the cement must
penetrate the surface of the Linatex in order to form
good jolnts,

{c) Butt joinis formed by cementing the clean
edges of sheets with Solufix No, 1 have nearly the full
strength of the material, It is suggested, in order to
conserve material, that large scrap pieces of the
Linatex be buit jointed together toprocure large sheets
for use as covering, These butt joints may be formed
by coating each clean edge with Solufix No. 1, allowing
to dry 10 to 15 minutes, then placing the edges ap-
proximately 1/32 inch apart on a flat surface, and
hammering the joint starting from one end and working
toward the other, The Linatex expands sidewise upon
impact and cements, pulling the joint together. The
edges must be trimmed true to matchbefore cementing,

{d) The duck used for the finishing coat over the
Linatex is (16-3/4 ounces) cotton duck proofed on one
side only with masticated or uncured rubber in order
to allow cementing over Linatex with Solufix No. 1
cement. When doping this duck, light coats should be
applied to avoid excessive strainonthefabric and the
cemented joints. The tanks should stand 2 days after
covering before doping to allow the cements to dry
and cure properly.

(3) Tools and Materials Required. - Linatex is
used inconjunction with special cements developed for
use with this product, Two tools are used in rolling
down the layers after applying to the oil tank. The
first, a stitcher is used in rolling down the edges of
lapped joints to form a secure joint without trapped
air bubbles, The second is a small relier used on
the entire surface toroll down the Linatex driving out
the trapped air and insuring good contact between the
cemented layers.

f. Repair of Aluminum Tanks and Shetls. - The
coolant expansion tank, oil tank and the auxiliary hy-
draulic tank are of aluminum-alloy {3S) construction
and can be repaired by welding, Before proceeding
with welding operations, the tank must be free from
dirt, oil, paint, etc. and all fittings must be removed,
Run a constant stream of boiling hot water entering
at the bottom of the tank and letting it overflow at the
top for at least 1 hour, Blow compressed afir into the
tank until all cdors have been expelled,

+
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g. Repair of Coolant Header Tank P-40F.

{1) Minor Repairs,. - Repairs suchas small leaks,
leaks around rivets, leaks around thermometer adapter
housings and external reinforcing rings may be ac-
complished with a class 1 silver solder, Army Speci--
fication No, QQ-S-561C. The melting point of this
solder is 6759C (1250°F) and the flow point is 745°C
(1370°F).

(2) Major Repairs. - Repairs to larger holes
requiring the application of a patch may be made
as follows: Smooth the damaged area by filing off the
rough edges with a file and then using emery cloth,
Avoid as much as possible thebits of brass and {ilings
falling into the header tank, The repair patch should
be of the same gage as the tank skin and should be of
sufficient area to overlap the damage a minimum of
3/8 inch, In soldering the patch to the skin use a class
1 silver solder, Army Specification No. QQ-5-561C.
Before soldering, all surfaces must be thoroughly
cleaned. A flux coat is then applied to the patch and
to the header tank at the point of repair to protect
against oxidation and to aid the flow of the solder.
Powered borax mixed with water to form a thick paste
is a good flux. Great careshould be taken in applying
the torch to the tank so as not to burn the metal. Use
agentle flame to heat the work to the required tempera-
ture before applying the solder. When the solder is
brought under the flame of the torch it should melt
and flow rapidly along the joint. After repairing, test
the tank to a pressure of 40 pounds per square inch for
leakage and strength of repair.

h, Welding Procedure, - When welding aluminum
tanks or shells, use oxyhydrogen flame according to
instructions given in section I, paragraph 6,b. A 6
percent silicon rod, or equivalent, should be used with
Flux No, 22, manufactured by the United States Aluml-
num Company. The flux is mixed with water to a thin
paste condition and is applied on the area to be welded
and also for dipping the rod, Cut all fractures round
or elliptical and when these openings are closed, the
tank edges should be bumped up about 1/2 inch and the
pateh to be inserted should also have upturned edges
to fit snugly into the tank opening, The patch can then
be tacked and welded inplace as shown in thefollowing
skeich,

. ~BEFORE
WELDING

SHELL—} PATOH—’

AFTER
[ WELDING

)
SEAM] SHEL:X

X the tank thickness of the metal is .050 inch or
over, a lap weld patch as shown, may be used, pro-
vided there is room for the repair.

kS

PATGH
.

WELD
. N

/—j————' T —
SHELL: I-I/4 MINIMUM . SHELLJ
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i. Pressure Test for Tanks. ~-Repaired tanks must

pass the following internal pressure testsbefore being
returned to service.

Wing (reserve) fuel
bag v 1 1b/sq in, ~ unrestrained

Wing (main)fuelbag 1 1b/sq in. - unrestrained

Fuselage fuel bag 1 1b/sq in. - unrestrained

Oil tank o 5 1b/sq in.
Coclant expansion
tank 20 1b/5q in,

Coolant expansion
tank - P-40F 40 1b/sq in,
Reserve hydraulic
tank (magnesium-
alloy casting)

5 1b/sq in, - pressure test
without valve

j. DamageNecegsitating Replacement, - Cracking
or perforation of the bag shell or tank due to cor-

rosion, or damage which by its extent or location
renders the success of the repair uncertain, necessi-
tates replacement of the tank or shell. Damage be-
yond repair of the self-sealing bags due tofuel satura-
tion should also be replaced,

2. Radiators,

a. Coolant-P-40D, P-40E, P-40E-1, - The coolant
radiators are constructed with a core frontal area of
1.11 square feet, a cooling surface area of 147 square
feet and a free air area in the core of .715 square foot
having 2 minimum flow of 120 U.S. gallons {100 Im-
perial gallons) per minute with 7 ~1/2 pounds per square
inch inlet pressure and 0 pounds per square ineh out-
let pressure.

b. Coolant - P-40F. - The coolant radiator is con-
structed with a core frontal area of 1.75 square feet,
a cooling surface area of 383 square feet, having a
flow of 200 U.S. gallons (166.6 Imperial gallons) per
minute with 10 pounds per square inch Inlet pressure
and ¢ pounds per square inch outlet pressure.

c. Oil - P-40D, P-40E, P-40E-1. - Theoll cooler,
United Aircratt product U-3385.D8S type ‘11" is con-
structed with a frontal area of 95 square inches and a
cooling surface of 86 square feet and weighs 44.5
pounds.

d. Oil - P-40F. - The oil cooler, United Aircraft
product U-6507-D8 is constructed with a frontal area
of 38.5 sguare inches and a cooling surface of 35.1
square feet and welghs 18.25 pounds.

e, Construction,

(1) Coolant Radiator. - The coolant radiator con-
sists of copper tubes (.006 inch x 230 inch OD x 12

T. 0. No, 01-25C-3

inches). The brass header bulkhead flanges are
turned for attachment to the shell and riveted. All
rivet heads or external surfaces are sealed with silver
solder which is a lead base containing from 5 percent
to6 percent silver, developing a high shearing strength
and having a melting point of 304 to 370°C (581° to
8980F).

(2) 0il Cooler. - The inner and outer brass shells
and the valve flange casting of the oil cooler are as-
sembled by silver soldering. The core tubes are held
together, one tube to all its adjacent tubes, and the
core assembly complete to the shell by means of a
lead tin solder. Tubes used are ,210-inch diameter
x ,250-inch hex,

f. Cleaning Before Repalr.

(1) 0il Cooler. - In all cases where any type of
repair work is to be done the cooler must first be
drained of oil and then thoroughly cleaned. Carbon
tetrachloride or trichlor ethylene are the best sol-
vents for cleaning oil coolers and should be used at
elevated temperatures, approximately at the bolling
points of the liquids. However, in the absence of any
heating means, these solvents at room temperature
will perform a satisfactory cleaning job. A 50-50
mixture of carbon tetrachloride and naphtha or a mix-
ture of carbon tetrachloride and Sunoco spirits may be
used if desired. The solvent should be mixed as re-
quired in quantities sufficient to meet daily require-
ments, It is recommended that the liguid be pumped
through the cooler. A hand fuel pump, transfer pump,
or a power-driven pump may be used. ‘The liquid
should be strained as it leaves the cooler to calch
any ‘particles of hard carbon, metal, etc. H bearing
metal particles are found, the cooler should be
scrapped. The interior of the cooler, after cleaning
should be flushed with hot running water and steamed
for not less than 1/2 hour. The steam should pass
downward into the internal passages with the regulator
so placed that the condensate will drain freely from
the bottom.

(2) Coolant Radiators. - A solution congisting of
1 to 2 pounds of concentrated soap to 40 gallons of water
makes a satisfactory cleaning solvent, After thoroughly
washing the radiator, remove the soap solution and
flush the exterior and interior with clean hot running
water. After rinsing, steam the interior of the radia-
tor for not less than 1/2 hour, The steam shouldpass
downward into the internal passages with the radiator
so placed that the condensates will drain freely from
the bottom,

g. Testing for Lieaks,

(1) Oil Cooler, - After cleaning as described
above, locate leaks by submerging the cooler in clean
warm water with all openings closed and an air pres-
sure of not more than 75 pounds per square inch ap-
plied, The pressure is to be applied and released
s}owly to prevent any strain or shock, Then mark
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each point where bubbles appear with a wire clip, I
there is & leak in the tube, remove it as described in
this section, paragraph 2.1.(1), and insert a new one
by soldering it in place as described in this section,
paragraph 2.1.{2). M the leak appears around the
jacket, or the coreface, the leak canusually be soldered
without disturbing any of the assembled parts,

The same test should be made after any repairs
are completed,

(2) Coolang Radlatorg, - The leak test for the
coolant radiators should be conducted in the same
manner as for the oil cooler except that an air pres-
sure of not more than 10 pounds per square inch is
to be applied, X

h. Repalr Egquipment Required, - The following
equipment is required for the complete repair work
of oil coclers and coolant radiators in accordance
with this prospectus:

(1) Oxyacetylene torch, oxygen-acetylene tanks,
and pressure regulator with several sizes of torch
tips,

{2) Small gas-fired furnace for heating copper
soldering irons,

{3) At least twolargegas-heated soldering irons.

(4) At least four special tube pulling irons. (See
figure below.)

~ {5) silver solder wire approximately 1/16 inch
in diameter; soft tin lead golder wire approximately
1/8 inch in diameter,

(8) Zinc chloride flux for the soft solder and also
flux for the silver solder,

SQUARE OFF END OF PLAIN SOLDERING IRON (AT
LEAST A 3-POUND IRON). DRILL 3/8-INCH HOLE
IN SQUARED END 1-1/4 INCHES DEEP. INSERT
COPPER POINT AND SILVER SOLDER TO IRON.

BE SURE TO SWEAT SOLDER FULL LENGTH OF
HOLE.

i. Repairg,

{1) Removing Single Tubes. - Collapsed tubes
usually will not leak but should be removed because
of their efiect on the heat dissipation, Instruction for
repair and replacement of collapsed tubes also ap-
plies to the repair and replacement of a leaking tube,
The procedure is as follows: Heat the special tube
pulling irons in the gas furnace. While the irons are
heating, clean the original soldered ends of the tubes
to be pulled, with concentrated hydrochloric acid and
swab with zine chloride flux, The cleaning and fluxing
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should be done with a2 small hair brush or swab. With
the irons hot, insert the tip of one iron into one end
of the tube and the tip of the other iron into the op-
posite end of the tube, making sure they are in the
same tube, Corresponding tube ends can be identi- '
fied easily by pushing a wiré through the tube and as
the wire is withdrawn from the tube, insert one iron
in the end from which the wire has beenwithdrawn and
then as the wire is withdrawn from the other end, in-
sert the other iron in that end, Thenapplying a pushing
pressure directed toward the core face with one iron,
hold the other iron against the tube with just enough
pressure to keep it in place and apply a slight oscil-
lating motion of 10 or 15 degrees to both irons. I
the irons are hot enough the solder bond between the
tube to be removed and the adjacent tubes will loosen
almost immediately and the hex tube ends will assume
a round shape and will break loose from their posi-
tion in the core. Then the irons may beremoved from
both ends of the tube. Using a pair of pliers, pull the
protruding end of the tube out through the core,

(2) Replacing New Tubes. - To replace the new
tube, first flux each end of the new tubeand tin it with
a lead tin solder on the hex ends only. Then take the
special tube pulling iron and round up the opening in
the core where the old tube was removed so that the
new tube may be easily inserted in case there are
any lumps of solder adhering to the opening. Next
flux the openings in the core where the old tube has
been removed and insert the new tube, Use a palr
of sharp-nosed pliers and re-form the hexagons of
the tubes azdjacent to the new tubes. Afier refluxing
use the standard soldering iron and solder over the
face of the core with a2 back.and-forth motion of the
iron, .

(3) Removing Large Sections of Core. - The above
procedure applies to removing one tube or several
tubes. However, if a large section of the core must be
removed, it is safe to use an oxyacetylene flame On
both ends of the core to melt out large sections at
one time,

{4) Repair of Core Surface Leaks. - Core sur-
face leaks may be repaired by fluxing the surface of

the core at the point of leakage with a zinc chioride
flux, and then using a hot iron apply a back-and-forth
motion, and solder over the point of leak.

{5) Repair of Surface Leaks Beiween the Core

and Shell Assembly, - Flux at the point of

leak with zine chloride flux and either apply an iron

directly to the solder bond, and resolder at the point

of leak, or use a flame on the outside surface of the

shell to apply heat to the brass and using the solder

wire feed the solder between the periphery of the core
and the inside of the shell.

(6) Leaks Through Silver Solder Bond of the Shell

Assembly. - These leaks may be repaired by

the application of soft solder, using either a flame or
an iron after first fluxing the point of leak.

(7) Dents in Shell, - Large dents in the shell may
be corrected by applying an air pressure of 30 to 40
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pounds to the inside of the cooler and using oxyacety-
lene flame, apply heat carefully to the dent, allowing
the heating of the metal with its consequent decrease
in hardness to form out to the proper radius under
the action of air pressure on the inside. Sharp dents
can sometimes be pulled out by soldering the end of
the sflver solder wire to the point of the dent and pull-
ing the shell into position,

(8) Bullet Holes in_Shell, - Small holes, that is,
anything corresppnding to 1/4 inch in diameter or
under, may be patched using a plece of .040-inch or
,050-inch thick brass and soft soldering over the hole.
Large holes in the shell may be repaired by silver
goldering provided the core is properly protected
from excessive heating by theuse of wet cloths. Holes
in the inside shell are extremely difficult to repair
and it is doubtful if the cooler can be salvaged in
such cases. These remarks in regard to the holes
in the cooler and the repair thereof apply only to the
holes in the outside shell. However, in the hands of
a skillfful workman it is quite possible that bullet
holes in the inside shell can be repaired. This will
require considerable familiarity with cooler con-
struction and repair work and is not recommended.

{9) Bullet Holes in Core, - I a large portionof
the core has been damaged, that damaged section may
be removed by using an oxyacetylene torch as pre-
viously described under ‘‘CollapsedTubes’’ and ‘“Tube
Leaks.”

i Cleaning After Repair,

(1) Oil Cooler, - After repairing and testing, any
cooler should be thoroughly flushed inside and out with
hot water and steamed as specified in this section,
paragraph 2.£,(1). However, any steaming operation
may be omitted in case the cooler is to be installed
for immediate use, but in this case it will be first
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thoroughly dried either by immersing in hot oil, as
outlined below, or by baking itinanovenat a tempera-
ture from 1219 to 135°9C (250° to 2759F) for approxi-
mately 1 hour, or until all evidence of moisture has
beenremoved. I theregulator is tobe placedin stock,
apply the hot oil treatment td remove the moisture
and cover the internal surfaces with a protective
coating. This is accomplished by completely im-
mersing the cooler in a tank of clean, light engine oll,
approxlmatel% SAE 20, maintained at a temperature
of 1219C (250°F) plus or minus 10%, The cooler should
be agitated thoroughly until all bubbling ceases, which -
will indicate that the water 1s evaporated and the in-
terior of the cooler is completely coated. It should
then be drained and the openings closed for.storage.

{2) Coolant Radiator, - After repairing and testing,
any radiator should be thoroughly flushed inside and
out with hot running water and steamed as specified
in this sectton, paragraph 2.f.(2). However, any
steaming operation may be omitted in case the radi-
ator is to be installed for immediate use,

k. Fuel, Oil, and Hydraulic Tubes. - The copper
and aluminum tubes of the fuel, oil and hydraulic
systems must be replaced if damaged in any way with

the same type tubes as originally used.

1, Fuel System - Self-gealing Lines (Tubes). - On
the P.40 airplane, AK-721 and subsequent, all fuel
lines are gunfire protected self-sealing tubes. These
lines are made up of a seamless compounded inner
tube, layers of self-sealing material, plies of re-
inforcement and a compound cover. The hose will seal
completely within 4 minutes after damage at a tem-
perature of -20°F (-29°C), These lines must be re-
placed if damaged in any way with the same type
tubes as originally used. Care must be exercised
when tightening clamps that they arenot too tight, be-
cause the outer compound cover may be pierced and
thus damage the tube. :

RESTRICTED



T. O. No, 01-25C-3

RESTRICTED
MATERIAL FOR REPAIR OF FUEL BAG SHELLS, RADIATORS AND PIPING
, MATER AL
PART KO. = SIZE REMARKS
SPEC NO. TITLE .
87-U5-501-8 0Q-A-561 {1/24)|Shel) - Uppa; - Al. sheet 125 §n. x 20 1m. x 36-37/8 1n, Fuselage shell] |
B7-45~501 -2 QQ-A-56] (1/2H)|Shell EsLoweE - Al. sheet 125 tn. x 36~3/8 in . 66 n, Fuselage shell
87 -45-501-7 QQ-A-561 Shell - €nd - front - Al. .25 1n. x 27 1n. x 28 1n, Fuselage shell
sheet (250) :
87-45-50] -3 Q9-A-561 Shell ; EQd(ESB}ar - Al 425 in. x 27 tne x 29 tnJ Fuselageshe[l
shea
87 -45-501 -4 QQ-A-561 (I f2H)|Sump houstng 1. sheet 25 tn. x 5 1n. x 20 an. Fuselage shell
ANG§OB-446-12 33 -B-611 Screws - Brass ~ flathead Fuselage shell
IAN3-5 59 Mfg Bolt - Steel 5/8 n, |on§ shank /4 in. Fuselage shell
365-1 032 527 M Nut - Setf-locking - steel  |[5/6% in.x 3)8 In, Fuselage sheil
87-45-501 -9 QQ-A 55! (IIZH) Flangfzgeaﬁz-)Al. sheet 25 . x 7 e x 7 an, Fuselage shet )
87-45-525-37 00-A~561 (1f2H)|Shell - Lower - forward - 125 1n. x 30 an. x 16 1n, Wing shell -
Al. sheet (25-1 /24 rear
87-45-525-3| QQ-A-561 (1/2H}]|Shel) E ngfgswjaft) «F256 an. x 30 1n, x 22 1n. Wing shell -
. shee rear
37-u5-525-46 QQ-A-561 (1/20)1End - A, sheet (ZS IIZH) L1265 an. x 43 0. x T9=1/4 tn, Wing shell -
rear
87-45-525-45 Q0-A-561 (1/20)|Shell - Al. sheet (25-1/2H} |.125 »n. x 22-3f% n. x 48 1n, ¥Wing shell -
. rear
87-45-525-51 QQ-A-561 (1/2H){Plate - Al. sheet (25-1/24) |[.187 tn. x 3~1/2 mn. x 7 1n. ¥ing shell -
rear
87-145-525-52 QQ-A-561 (1/2H)|Plate - Al. sheet (25-1/2H) [.187 rn. x S-3/4 1n. x 4-1/4 1n\ Wing shell -
. rear
87-45-525-43 Q0-A-561 {1/2H)|End - A¥. sheet {25-1/2H) 125 0. x 43 tn. x M43 /4 n, Wing shell -
rear
B7-45-525-42 QQ-A-561 (1f2H)|Plate - Al, sheet (2§-1/2H) -|.125 in. x 5-1/4% in. x 6=1/2 1n. Hlngashell -
rear
87-145-525-141 QQ~A-561 (1/2H)|Shell - A}, sheet {25-1/2H} [.125 tn. x 22-3/4% in. x 48 1n. Wing shell -
673-D-6-8 A-178T Rivet - 789 countersunk head |3/16 in. dia. x 1/2 in. leng Wugga;hel] -
! rear
87-45-525-35 Q0-A~561 (1/2H)| Angle - Shell - lower - aft 1.125 in. x 1=1/8 tn. x 4=1/2 1n. Wing shell -
87-45-524-33 00-A-561 (I/24)|Shell -~ Lower ~ aft - Al. .125 1n. thickness WIgga;hell -
sheet (25- I?Z front
87-45-524-31 00-A-561 {1/2H) SheIIA; Lo“ert— ;grragﬁ)- .125 in. thickness Wing shell -
shee f
87-45-524-4| 0¢-A-561 {1/20){ End - Upper - Rs { .125 1n. thickness Welgzmﬁ rivet
sheet [25- IIZH) assembly
87-45-~524-40 00-A-561 {1/2K}| Shel) : ng?gs-l?gﬂi A 125 n, thickness Weld and rivet
shee
87 -45-5624-16 QQ-A-561 (1/2H)| Plate E ng%gs—'%gu- Al, .187 tn. x 3-1/2 un. x B=1/4 1n, Weﬁziﬁﬁrl{vet
snee
87-145-524-38 ¢Q-A-561 (llzﬂ) End - Upper - LH - 125 . x 12 1n. x 85 1n, We?gsaer?:ib:{vet
shest (25-1/2 H) assenmbly
87-45-524-37 00-A-561 (1/24)] Prate - nggs-ltgﬂs 125 1n. x 6-1/8 in. x 7-3/8 In. Weld and rivet
shee - :
87-45-524-36 00-A-561 {1/2H){ SheHl - Upper = LH = Al L1285 an. x 24 tn, x 38 n. We?Ziﬁﬁ?:{vet
. sheet (25-1/2H) , . assenbly
Note: RH = Right Hand: tH = Left Hand
87 -45-097-1 57-136-8 Fuselage -~ Fuel shell - .063 1n. x | tn. x 27-5/8 1n, Cr moly steel
front ~ strap
8745 -569-1 00-A-35-(T) Wing - Rear shell - aft - 08! tn. x 1-1/2 1n. x 15-8/16 in. |Al. Al. 24ST
5 inboard strap
87 -4 -059-[ 57-136-8 Wing - Forward shell - aft - |.064 in. x 2-7/16 in., x }8-7/8 in. | Steel sheet
outhboard strap X-4130
87-44-058-1 AN-0Q-5-685 Wing - Eorwgrdtshell - aft - |.06% in. x 2-1/2 1n. x 20-1 /% In. Steel sheet
tnboard strap il
8744 -E68-1 §7-152-6 (11} |Wing - Rear shell - aft - 081 an. x 1-1/2 1n. x 18=7/16 1n, AIT :5?02431
outhoard strap
87 -44-567-1 57-162-6 (11) |¥Wing ;tgggr shell - (front) L081 . x §=1/2 1n. x 8<3f16 1n. ] A). Al. 24ST
87-50-01% 57-160 Header Bulkheads - Brass 040 1n. thickness Radu?tor~coo!-
t
B7 ~50-016-3 QQ-B-691-(5) Flange - (Bronze casting) 2 10, d1a. x 5/16 1n. R;ﬁnaéggiégzl-
ant system
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MATERIAL FOR REPAIR OF FUEL BAG SHELLS, RADIATORS AND PIPING Contd
MATER 1AL
PART X0, SIZE REMARKS
SPEC NO. TITLE . i
-T- g8 - L006 1n. x .230 1n. 0D x 12 ¢n. adiator-coold
87-50-015-2 T-799 Tubes - Copper ’ ant system
ANY35 -0l -4 Rivet - Round-head - copper [I/8 tn. dia.; I n. long Zﬁl’:?;{ig”"
AHU2 0-CY4—4 Rivet - 90° countersunk head I /8 1n. dia.; 1 /4 in. lTong Radiator-cool -
bt 0 12-1/2 1n. x 48 1n Radjater ool
~50- - - h - LOoud n. x - « X . - -
87-50-015-1 57-160 Shell - Brass ant systen
Note: different OD's riequired.
87-33-501-11 57-192-1A Tube -~ Hydraulic system - 1/2 1n, 0D x .035 1n. x 26 1n. Cu..Sl..Br..
Everdur- Tube
87-~33-501-13 57-192-1A Tube -EHydEaullc systen - 3/8 1n. 00 x .035 in. x 10 0. c“iaﬁé"ar"
verdu
87-33-501-21 57-192-14 Tube - Hydraulic system - /4 . OD x .035 1n. x 46-5/8 in.  [Cu.,St.,Br.,
Everdur Tube
87-33-901-2) 57-192-1A Tube - Hydraulic sgsten - 3/8 1n. 0D x 035 1n. x 40 tn. Cu.,S5t.,Br.,
Everdur P-40 Tube
87-33-501-53 57~192-1A Tube - Hydraulic system - 5/16 th. OD x .035 rn. x 8-1/2 1n. cui.ﬁl.,sr.,
ube
B7-47-501-11 QG-A -359 (1/2H}{Fin - Al sheet (38) LU0 1n. x 1-1/2 in. x 6-1/4 In. 01! Tank-Lin-
atex covered
§7-47-501-10 QQ-A-359 (I /21)|Cone - Al. sheet (38) L040 tn. x 7 1n. x 16 1n. 0l Tank-Lin-
atex covered
B7-47-501-9 WW-T-783 (I /28)|Tube - Aluminum (28) 0D 2-1/2 1n. x 049 in. x 8- /4 in. (02} Tank-Lin-
: atex covered
87-47-501-8 0Q-A-359 (i/2H)|Cylinder (Weld As;emhly)-Al. L040 tn, x 15-3/4 1n. x 43 in. 0!1 Tank~L|n;
- atex covere
§7-47-50 -6 WW-T-783 (1 /24)|Tube - Atuminum (2S) LOU9 tr. x 2-1/2 10, 0D x 20-1/% tn. o;{ Tank-!.ln;
atex covere
87-47-501 -4 0Q-A~359 (1/2#)|Baffle ~ Aluminum alloy {3s) |.080 in, x 12 in. x 22-1 /i 1n. 01] Tank-Lin-
) B atex covered
87 -47-501 -3 0Q-A-359 {1 /2H) |Cover - Aluminun alloy (3s) l.o8% 1n. x 16 tn. x HB-1f2 1. Oll Tank-Llna
atex covere
8747 =501 -2 00-A-359 (1/2H)|Shell - (Welded assemblies} |.086 in. x 16-5/8 n. x 6u-1/2 in, [0t] Tank-Lin-
. atex covered
87-50-911-11} 57-160 (GR. LOW)|Tank - Brass sheet P-UOF .032 1n. thickness HeEder Tank -
xpansion
37 -50-502-8 0Q-A-359 (1/2H) |[End - Aluminum alloy (3S) .015 in. x 10-3/8 in. x 10-3/8 un. Coglant Tank -
xpans (on
B7-50-502-7 QQ-A-359 (I1/2H)} |Center - ?fper(;salumlnum L0501 rn. x 12-3/8 tn. x E4-=1{2 an. COEIantTank -
alloy xpansion
87-50-502-6 00-A-359 {1/2H) |End - Alvainum alboy (33) L0561 1n. x 10-3/8 in., x 10-3/8 tn. COElantTank -
xpansion
87-50-502-5 00-A-259 (1/2R) {Center - %ower - aluminum L0851 tn. x 12-3/8 1n. x 14=1/2 1n. COEIantTank-
xpanslon
97-50-502-0 <  |Q0-A-359 {1/2H) Retnforcenen{ - A . Al. (38) [.051 1n. x 4=7/8 in. x %-7/8 1n, Goolant Tank -
Expansion
B7-50-502-11 W -T-791 Tube - Brass tube 5/8 m. 0D x .035 n. x 8 in. CGEiantTank-
xpanston
ANGO5-8-6 FF-5-91 Mfa Screw - Flathead - steel - /8 1n. long . Coolant Tank -
coarse thread Expanston
503-8-8 FF-$5-91 Mfq Screw - Coarse thread {steel) |1 /2 1n, long Coolant Tank -
Expansion
50IA-10-|0 FF-5-91 Wfg Screw - Drilled carbonsteel < B/8 1n. long Coolant Tank ~
fine thread . Expansion
ARIHEZ -66 25526 Mfg fivet - Flathead - alumenum  B/16 1n. dia.; 3/8 in. Vong Coolant Tank -
Expansion
Note: Do not
heat treat
before using.
ANI60-B-8 1010 Steel asher - Plain ID 11/6% tn.; OD 3/8 in. Coolant Tank -
Expansion
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MATERIAL FOR REPAIR OF FUEL BAG SHELLS, RADIATORS AND PIPING Contd
MATER]AL
"PART NO. SIZE REMARKS
SPEC NO. TITLE R
87-33-011 Tank - Reservoir = hydrauvlic { Magnesium Al-
casting oyzgogécoa
87-33-525-1 QQ-A-359 Tank « Aux hydraulic - welded |, 051 in, x 8-15/32 in, x 16 in. Alumlnum Al-
87-33-536 13N Tank - End - aux hydraulic Casiing - Al-
coa No, 43,
ANS20-416-8 ' [FF-5-91 Mfg Screw - 00l system 1/2 in. long Round-head -
Fine thread
365-524 255-27 Mfg Kut - 0j] system - steel ill32 in. x II Self-locking
AK-310-Y4 20-26 Mfg Kut - 0i1 system - castle ;-’ n, dia |5 In. x 9/32 in, ‘
ANIGO-4 16 1010 Steel Washer - 0} rstem - plain J§7/64 in, Iﬁ in.
NOTE: Bead ali tube ends, see section 3 for radli bend on ofl lines.
874l -506-6 57-187-3 Tube = Fuel system P-4OF {/2 in. OD x 042 in. x 42 in, (52501 Alumi-
87-44-506-16 57-187-3 TJube ~ Fuel system P-4OF b4 in. 0D x .032 in. x 76-3/4 In. (SZSDAlAIumI-
num
87-44-901-16 WW-T-787 Tube - Feel system P-YQF 1/4 in, 0D x .035 in, x 76-3/4 in, |[(5250 l.]\qunl-
num o
87-44-935 Tube - Fuel system P-40OF Y
87-44-935 Tube - Fuel system P-4OF
882-4-10 20-103 Hose ~ Fuel system 1 /4% in. 1D x 2-1/2 in, long H;sg ?éamp -
G 6
882-6~10 20-103 iose - Fuel system 3/8 in. 1B x 2-1/2 in. long Hose fjamp -
745-
882-8-10 20-103 tiose - Fuel system I/2 in. 1D x 2-1/2 in. long Hg&g g;amp -
882-12-12 20-103 kose ~ Fyel system 3/4 in. §D x 3 in. long Hgﬁg C;amp -
=3
8l1-T-4¢€8 Sleeve - Fuel system - 11/16 in. long Tube Fitting
solderless .
811-BT4D Nut -~ Fuel system 9/16 in. x 37/6% in. Tube Fitting
KOTE: Avoid beaded ends, and flare tube ends according to figure
and table in section 3.
365-832 26527 Mfg Nut - Se]falocklng - coarse [I5/64% in. x 3/8 in.
rea ;
365-1032 28627 Mfg Kut - Self-locking '~ fine 15/64% in. x 3/8 in.
thread
AN520-10-8 FF-5-91 Mfg Screw = R:gnd-head ~ fine 1/2 in. long Carbon Steel
read .
ANDGO-10 1010 Steel washer - Plain 13/64 in. 1D x 7/16 in. OD
NOTE: Stainless steel tubing Spec No. 57-180-3 may be used in place of Everdur.
All tube ends must be fiared. See table and diagram in the text. Section|il].
87-46-607-1 67-187-3 Tube - 0jl system I in. 0D x 049 in. x 24-1 /2 in. 5%?? Afuminum
oy
87-46-507-32 57-187-3 Tube «:0il system I-t /2 in. OD x 049 in. x 52 in. SE?? Aluminum
. oy
87-46~507-10 57-187-3 Tube - 01 system 3/% in, 0D x .OM9 in. x 22 in. 5%?? Aluminum
o
87-46-507-11 57-187-3 Tube ~ 0il system 1/2 in. OD x .042 in, x 28 in. 5§?? {Iuminum
43
882-24-18 20-103 Hose - 001 system 1-4/2 in. §D x 4=1/2 in. long Hgﬁg é&amp -
B8Z-16-20 20-103 Hose - Dil system | én. 1D x5 in, long H?se g{amp -
45-
882~ 12~ 14 20-103 Hose - 0il system 3/4 in. ID x 3-1/2 in. long H%g c:‘amp -
-3
882~-8-8 20-103 Hose - 0il system tf2 tn, P x 2 in. long Hoﬁe ﬂamp -
745-
882-6-8 20-103 Hose - 0§l system 3/8 in. ID x 2 in. Yong~ H?sg ?Aamp--
§5-
B882-4-9 20-103 Hose - 0il system 1f4 in. ID x 2-1/4 in. long H;sg ?Eamp -
§5-
GT~1 Clamp = Dj1 system .
GT-14 Clamp ~ Qit system -
AN3-20A 29-59 Mfg Bolt - 0il system (without 2 in. Long - Shank |~5/8 in. Use with seif-
cotter pin tocking nut
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MATERIAL FOR REPAIR OF FUEL BAG SHELLS, RAD1ATORS AND PIPING Contd
' MATER 1AL
PART RO. SI2E REMARKS
SPEC X0, TITLE L
7-U6-901-62 57-187-3 Tube - DIl system I-1/% in. 0D x .49 in. x 22 in, 65250 Al. Al.
7-46-901-64 57-187-3 Tube - OF) system I in. 0D x O49 in. x W7 in. 5250 Al. Al.
7-46-901-7 57-187-3 Tube -~ Oil system J4 in, 0D x .0HS in. x Y4 in. 5250 Al. Al.
7-46-901-10 ww-T-787 Tube - 0il system /8 in, OD x .035 in. x 20 in. 5230 Ai. Al.
7-46-901~51 57-187-3 Tube - 01l system 1/2 in. 0D x Q42 In. x 40 in. 5230 Al. Ab.
87-46-901-13 WN-T-799 Tube - 011 sysatem 1/8 in. 0D x .035 in. x 65 in. Copper
BOY ~4-12 20-103 Hose - 0il system i/4 in. ID x 3 in. long Hose Clamp -
745-1B
384-6-10 20-103 Hose ~ Of1 system 3f8 in. ID x 2-1/2 in. long Kose Clamp -
_ 745-1A
884 -8-10 20-103 Hose - 0§l system 1/2 in. 1D x 2-1/2 in. long Hose Clamp -
T45-2A
BBy-12-12 20-103 Hose - 0il system 3/4 in. ID x 3 In. long Hose Clamp =
745-3A
-|gs4-16-12 20-103 Hose - 011 system I tn. 1D x 3 in, long Hose Clamp -
Th6=3A
884-20~-16 20-103 Hose - CGil system 1-6f4 in. 1D x 4 in. long Hose Clamp -
74 5-4A
KROTE: These parts are for the P-UOF model only
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SECTION IV

FUSELAGE

1. General Discugsion,

a. Description of Fuselage. - The fuselage is a
semimonocoque structure consisting of 24ST alumi-

num-alloy stressed skin reinforced longitudinally by
bulb angle stringers and laterally by traverse bulk-
head rings. The skir and all bulkheads are spliced at
the horizontal center line, The forward portion of the
fuselage which forms the pilot’s cockpit is reinforced
with heavy upper and lower lgngerons. (See figure 10.)
Bulkhead No. 5 tmmediately aft of the pilot is so de-
signed that with the armor plate installed it will sup-
port the fuselage in the event of aturn-over, The bulk-
heads aft of station 12 are reinforced sufficiently to

|
L

enable them to take concéntrated tail wheel and em-
pennage loads,

b, Wing and Tail Fillets, - Fillets are provided at
the intersections of the wing and empennage with the
fuselage. The wing-fuselage fillet ta constructed of
aluminum-alloy sheets (24ST) which are spot-welded
together and attached by means of screws. The tall
fillets are composed of four sections of Alclad 24ST
and are also attached by means of screws, When ef-
fecting repairs to the wing-fuselage fillet, it is im-
portant to maintain the original contour. Flushpatches
must beused toprevent formationof eddies in the air-
flow,
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FITTING ASSEMBLY
FIN TO STABILIZER
HT-15- 926

Figure 11 - Extended
Fuselage P-40F

c. Fuselage Extension, - On the P-40F model, ship
No. 701 and up, there is an extended fuselage. This
extension is made up of 24ST aluminum-alloy stressed
skin reinforced by stringers and vertical bulkheads.
This extenstion s so designed that only the finand rud-
der are moved aft. An {llustration of this extension is
shown in figure 11, ..
2. Classification of Damage. - When effecting any re-
pairs on the fuselage structure, carefully examine the
extent of the damage and determine a method of repair
by classifying it as one of the following:

Negligible damage. -

i

Damage reparable by paiching.

i

Damage reparable by insertion.

i3

d, Damage necessitating replacement.

3. Skip,

a, General. - Aluminum-alloy stressed skin is used
to cover the fuselage. Since the skin gages at the var-
jous stations have been carefully selected to glve the
required strength with a minimum of material, it is
necessary, when effecting repairs tomake all patches,
inserts and splice plates of the same gage stock as
the sheet being repaired. (See figure 12.) The rivets
and rivet patterns to be used for each attachment or
arcund a damaged area should be the same as in the
nearest parallel skin splice or skin overlap.

‘'

b, Negligible Damage, ~ Small dents free from
cracks, abrasions, and sharp corners may he neglect-
ed provided the adjacent structural members are not
damaged and the rivets are undisturbed. Care must
be exercised when bumping out denis that the skin is
not stretched or buckled otherwise if will have to be
reinforced with a patch of the same gage skin or re-
moved and repaired by an insert.

¢. Damage Reparable by Patching.

(1) Skin Repair. - Large dents, cracks, holes and
skin abrasions are reparable by patching or splicing
as illustrated in fipures 13, 14, 15, 16, 17, and 18,
When effecting skin repairs, note the gage of the skin
used in the damaged area by referring to figure 5.
Figures 19 and 20 illustrate methods of repairing
damages to the free ar¢as of the skin between string-
ers and bulkheads. The damaged skin area should be
cut away to leave a square or rectangular hole with
1/2-inch radil in the cornersand a flush insert should
be fitted in the hole and secured by an internal frame
as shown in figure 10 or by a patch as in figure 18,

(2) Skin Repair Over Stringer. - Skin patch re-
pair over stringers should be repaired by the method
shown in figures 13, 21, 17, and 19. The repair is
similar to that described in this section, paragraph
3.c.{1} except that the repair to the stringer is effected
by splicing (this section, paragraphs 3.b. and 4.¢,) and
the internal frame must be inserted about the stringer
having a 1/32-inch c]earance at the stringer. Thein-
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sert is neatly fitted in the hole and flush riveted by
countersunk rivets,

'(8) Skin Repair Qver Bulkhead, - Skin patch re-
pair over a bulkhead is illustrated in figures 13, 22,
and 14. Remove the skin to enable the damaged area
of the bulkhead to be cut away and splice in the new
section of the bulkhead, Place the reinforcing frame
about the bulkhead as described in this sectlon, para-
graph 8.c.(2) and fit it so that it will clear the edge
of the bulkhead approximately 1/32 Inch. The exist-
ing countersupk holes in the bulkhead should be used
asa pattern when attaching the flush pateh which must
be counterpunched, Avold damaging the bulkhead, when
effecting repalrs of this type.

d. Damage Reparable by Insertion. - When effect-
ing an extensive repair to the skin necessitating the

insertion of all or a large part of the skin, the dam-
aged portion of the fuselage should be supported so
that the removal of the slkin will not place a strain on
the adjacent structure. Remove the necessary rivets
taking care not to elongate or damage the rivet holes.
(See section I, paragraphs 9. and 10.3..) Repair any
damage to theinternal structure and add splice plates
where the skin sheet has been cut. Splice plates should
be of the same gage and material as the damaged sheet
and twice the width of the lap at the nearest parallel
edge of this sheet, This type of repair is {llustrated
in figure 23. Form the insert and drill therivet holes
to match the original holes in the fuselage and fittings.
Remove all burrs caused by drilling and rivet the in-
sert in place. Attach each splice plate with the same
rivet patternand rivets on each sideof thecut asorig-
jnally used in attaching the nearest parallel edge of
the sheet. When insertinga complete skin section re-
move the damaged section and attach the new insert
using the original rivet pattern,

4. Stringers,

a, Negligible Damage. - Smooth isolated dents free
from cracks, abrasions, and sharp corners which can
be removed without excessive hammering, maybe con-
sidered negligible damage. Small cracks running lon-
gitudinally and not exceeding 1 inch should be stopped
by drilling 1/8-inch diameter holes at their ends to
prevent spreading. File all nicks in the stringer until
smooth. Nicks on the legs of the stringer should not
exceed 1/4 inch in depth after clean-up.

b. Damage Reparable by Patching. - Use the meth-

ods shown in figure 24 provided the cross section of
the damaged area does not exceed one-half of the total
eross section of the stringer. Repair damage to the
leg attaching the stringer to the skin, as shown in the
upper section of figure 24. Usea filler of .068 inchto
pleck up the skin rivets in the damaged area and a
formed channel of .040-inch 248T of ample length to
take four 1/8-inch rivets at 1/2-inch spacing in the
free leg of the stringer on each side of the damaged
portion in addition to the corresponding rivets in the
skin, For damage to the free leg of the angle use

y

T. O. No. 01-25C-3

.051-inch plate as shown in the lower section of fig-
ure 24 with four 1/8-inch rivets on each side of the
damage. A filler plate is unnecessary unless damage
after cleaning up exceeds 1-1/2 inches in length, i s0
it should be formed from .064 -inchsheet and attached
with 1/8-inch rivets at 1/2-inch spacing,

¢. Damage Reparable by Insertion. - If the damage
occurs at 2 bulkhead or destroys more than one-half
of the stringer cross section, remove the rivets which
attach the damaged section of the stringer to the skin,
Remove thedamaged portion of the stringer by cutting
it off at each end at a point midway between two of the
exlsting rivet holes and proceed tosplice the new sec-
tion. (See figure 25.) The insert material should be
cut from stock of the same cross-sectional area as
the original stringer. The length should be sufficient
to leave a maximum clearance at each end of the in-
sert of 1/32 inch., Use the same stock and cut two
splice pieces of ample length to take the necessary
number of rivets. Attach the splice plecesto the orig-
inal member and the insert withan equal lengthon each
side of the cut and with a clearance of 1/32 inchbe-
tween the splice plece and the skin, Rivet the splice
piece in place with 5-5/32 inch or 8-1/8 inch riv-
ets spaced at 1/2 inch on each side of the insertion
joint as illustrated in figure 25, Use the existing skin
rivet holesasa pattern todrill the holesin the insert-
ed stock, Attach the skin to the inserted stock using
the existing skin rivet holes.

5. Longerons,

a. General, - The fuselage is reinforced between

- the fire wall and bulkhead No. 8 with upper and lower

longerons. {Seefigures b and 12.} The upper longeron
is a formed channel with flanged legs which is rein-
forced withan added channel between the fire wall and
bulkhead No. 3 and added angles which extend from
bulkhead No. 3 to bulkhead No. 6. The cabin track
running from bulkhead No, 3 to bulkhead No. 8 is at-
tached to the back of the upper longeron. The lower
longeron consists of an extruded angle and an extruded
“p* gection (figure 26) which form the wing-fuselage
attachment plus the heavy gusset straps which extend
from the fire wall completely around the edge of the
lower fuselage opening. The skin on each side of the
fuselage acts as a diagonal tension web between the
longerons and the bulkheads in this region act as stif-
feners to keep the longerons apart., The longerons are
subjected to heavy axial and bending loads and should
in general be replaced if damaged.

b. Repair of Upper Longeron. - The upper longeron
may be spliced between stations 2and 3,4and 6, or
6 and 7, (figures 12, 15, and 27) by the methods shown
in figures 28, 29, and 30, Minor damages to the legs
or flanges of this longeron may be reinforced by at -
taching .102-inch gage 24ST aluminum-alloy patches
with 3/16-inch diameter rivets, providing there is
room to use therequired number of rivets. The num-
ber of rivets to beused at each end of the damage, he-
tween thefire wall and bulkhead No. 5§, is one for each

- 36 - RESTRICTED



T. O. No. 01-25C-3

RESTRICTED

I "oN ElS @deuied [1eMm SI1d Pue UM4S - adefesng - §1 aandrg

3
3
i
N ot e
A CE B
i I ag)
) riil
.“ -
. =
.“' [+ *f+
« Nl e
‘e o3
+ 1 +
o} M
o W
.
w
o
ol
3
e
g
T
g
QRS

QNZ CHwAMBO0d 50¥Td3n

ATSWI

[RA

AWNIDIHO NI SY SDRil

¥2

ANy §ONiLLid 1Y 39¥ 1438
oW

2 5 IINNYHD S5089D

i dIA0T Y DI Y

——— JdNVHd 40
NOTLEDg MmO
EELArFLy

8§ c@ccic o
uD:Cnm =

1
Wedl MW

divadd

IT™MI B4 HOd
Q¢ ©l1d OL waday

SCO4D WIden
dod g Junclz OL w3438

QUYMEOZ DNIHCOT MI A

§10° 13318 SSITNWLS -1IVMIY L

s

LR L T PR

A n e

¥3IuY CIDVWY(J

TI3Hvd MOILIANNOD

FLvwlg AvNISIRD

RESTRICTED

-39 -




T. O. No. 01-25C-3

RESTRICTED

¢ 'ON ®§ afewreq uolaSuoy pue peouymyg ‘1afurng - adefesng - g1 a1ndty

JEYMUOL ONIMOOT MBIA

HMOHIDNOT ¥IMOT

o YA CERLE) o
&l
g . (2
Bivaal NIN [+T] I R® 3 Rl o
*  ale L N 7 . o
- L ° 3 - LAl
ah
) -
A .
» - Ed L
™ »
. R WL .
P - o 7
0 g &30
. . . .
£l ¥
— L) “ hd > — ” "l * "
L] - ‘
.. .u
. .
3 T
r/
D e s
o WITHNINLE o
\ ke
e Y
- -
§3gnmig 335 6 NV . r . WA .2 0
FVIT NITMIYE Onv o TR CIFAY) A r———1 .
CONY £ wiE HIIML = - L] - . et A >
ST IS Ids NO11938 - 2 Lot
HOSISNOT MIH LudsHl \\' ;
S X Sl S S g e 3 . T A S i 3
. m—; === l\ —
2
mNaum
Tivaayg vauy GIVYWwY(Q FIVIS 1¥RIDIB0
t

RESTRICTED

- 40 -




T. 0. No. 01-25C-3

RESTRICTED

91 "ON uonels - 3Seweq prayyng - oe[asng - 91 am3ig

RESTRICTED

- 43 <




RESTRICTED T. 0. No, 01-25C-3

RIVET PATCHTO SKIN
[[BEFORE INSERTING PLUG.

NoTE:

RIVETS € PATTERN SAME AS IN
NEAREST SKIN SPLICE

FOR LARGE HOLES REFER TO FI16.20

| e - |

PATCH TO BE
SAME GAGE AS ORIGINAL SKIN

SECTION A-A

mm«;ﬂ:mi{ﬁm,?_

Figure 19 - Fuselage Skin - Small Patch
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1/8 inch of the length of the damage as seen in a ver-
tical cross section of the longerons. For sections aft
of bulkhead No. b use one for each 5/16 tnch of dam-
age. The width of the patch should be at least 25 per-
cent greater than the cross-sectional length of the
damage and should be formed with a flange if a cor-
ner or bent part of the longeron is damaged. Rivet
the flange of the patch to the longeron.

small damages to the back of the longeron may be
neglected U after cutting away the damaged material
the adjacent corners or legs are undamaged. Replace
any damaged reinforcements, fittings, and gussets and
use the rivet patterns given in figure 31 to attach new
sections of the cabin track.

¢c. Repairof Lower Longeron. - The extruded angle
which 1s attached to the lower edge of the fuselage
may be spliced between stations 3 and 4 as shown in
figures 15 and .32, Minor damages to this member
may be patched or reinforced with 3/16.inch 248T
sheet stock attached by one 3/16-inch A17ST rivet at
each end of the damage for each 1/8-inch length of
damageasseen Ina vertical ¢ross section. The cross
section of each patch should be at least 25 percent
greater than the maximum cross section of thedamage,

The extruded ‘“T’’ section which is attached to
the upper surface of the wing cannot be repaired. Any
damage which exceeds that caused by the bolt and rivet
holes in adjacent cross sections will necessitate com-
plete replacement of this extrusion.

Any damage to the gusset straps which reinforce
the lower edges of the skin above the wing should be
repaired by patching with 248T sheet of the same gage
as the damaged gussetusing one 3/16-inch A178T rivet
for each 5/16 inch of damage measured along the
cross section of the gusset or three rows of 3/16-inch
rivets at 1-inch spacing around the damage.

6. Bulkheads,

a. General, -All bulkheads are designated by num-
bers counting aft from the fire wall. (See figure 10.)
Each bulkhead is \sp}.iced on the horizontal reference
line. The outer flange face of the bulkheads is cut out
so as to clear the siringers. Due to the variation of
design, the bulkheads or formed channels are individ-
ually paragraphed. When effecting a repair to the
bulkheads, follow the procedure outlined for each spe-
cific case. In general the bulkheads are accessible.
However, in some cases, the location of the damage
may necessitate the dismantling of surrounding fittings
and the stripping of the structure, Alldamaged fittings,
clips, gussets, etc,, should be replaced. Bulkhead
patches and splice plates should be formed from sheet
stock of the same gage and material as the damaged
bulkhead. Splice plates should be formed with flanges
as channels and Inserted into the bulkhead. Rivet or
bolt patterns are given for each bulkhead in the para-
graphs which follow. A distinction is maintained be-
tween attachment to webs and attachment to flanges.

\
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b. Types of Damage.

(1) Negligible Damage. - Small smooth isolated
dents may be neglected provided the dents are free
from cracks, abrasions, and sharp corners, and the
adjacent rivets and bolts are not disturbed, Small
holes in webs which after clean-up do not exceed an
inch in diameter and are at least 1/2 inch from
the nearest hole, edge of sheet, or inside flange may
be neglected except in bulkhead sections which are
reinforced.

) Cracks. - All cracks located in any part of
the bulkhead structure must be drilled at the ends to
prevent them from spreading. Use a 1/8-inech drill,
whether the crack is consldered negligible or other-
wise. Cracks up to 1 inch in length and 1/2 inch from
the inside flange or nearest rivet hole may be neglected.

¢. Bulkhead No. 1,

(1) Bulkhead Frame, - The channel sections which
form the frame around this bulkhead (figure 32A),
should In general be replaced if damaged because of
the low design margins and the difficulty of attaching
repair material, (See figure 14.)

{2) Vertical Channels. - Minor repairs to the
vertical channels may be effected in some cases by
adding 24T patches of the same gage as the damaged
material, The design stresses in the flanges and in
the bent material at the corners between the flanges
and the back of the channels is such that the patch
material must be attached with at least one 3/16-inch
A1TST rivet above and below the damage for each
1/8 inch of damage measured horizontally after the
damaged material has been cleaned away. For dam-
age to the back of a channel use one 3/16-inch rivet
above and below for each 3/16 inch of damage. The
patching material should have at least 25 percent
more cross-sectional area than the horizontal cross
section of the damaged material and should be formed
with a flange if the corner of the channel is damaged.
Use the original rivet spacing and where possible the
original rivet holes in attaching all reinforcing ma-
terial.

(3) Lower Cross_Member. - Minor repairs to
either leg or to the back of the lower cross channel
may be made using the data given in figure 33. For
more extensive damage or damage requiring the use
of more than two such patches the channel should be
replaced as in figure 14,

(4) Upper Cross Member. - The hat =section
forming the upper cross member may be spliced as
shown in figure 34 to facilitate the insertion of a new
section. Minor damage to a leg or flange may be
patched with an .081-inch 248T angle c;atta.ched with
sixteen 3/16-inch A17ST rivets or four In each leg
ateachend of the damage plus those which are neces-
sary In the damaged area. Use the exlsting rivet

spacing.
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CRIGINAL ASSEMBLY

Figure 27 - Fuselage - Bulkhead and Longeron Damage Sta No. 5
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(5) Fire Wail gtiffeners, - Figure 35 shows a

typical repalr which may be used for damage to the
bulb angle stiffeners in the center of the bulkhead.

6) Fire wall, - The stainless steel fire wall
shees zzhould be patched with .015-inch gage stock of
the same material using two rows of AN442AD-4
rivets at 3/4-inch spacing completely around the dam-
age for areas within the bulkhead frame and one row
at 3/4-inch spacing for thearea above the upper cross
member., If the required rivet pattern cannot be ob-
talned extend the patch to the edge of the original
sheet or use Inserts with conveniently located splices
or frames of the same material. (See figure 36.)

(7) Fittings. - All fittings and gussets onthelire-
wall and also the engine mount and coolant tank sup-
ports must be replaced if either they or their attach-

ments are damaged,

d. Bulkheads Nos. 1A, 2,3, and 4. - These bulk-
heads carry heavy axial loads caused by the dlagonal
tension in the skin between the upper and lower lon-
gerons and distributlon of the loads from the wing to
the fuselage. These bulkheads are heavily reinforced
and, consequently, cannot be readily repaired. (See

T. 0. No. 01-25C-3

figure 15.) Due to their inhefently low margins of
safety, damage to these bulkheads or to their attach-
ments cannot be neglected, In those cases where It
appears feasible to repair minor damages instead of
replacing the damaged parts, the table which follows
may be used to determine the number of 8/16-inch
A17ST rivets or 3/16-inchsteel bolts to be used above
and below thedamagedarea, In this table datals given
separately for the back and for the inside flange of
each upper channel, eachlower channel and eachflanged
reinforcement. The data for the backs of the channels
applies also to the flange which is next to the skin and
the data for the flanges applies to the corner or bent
material at the junction of the inner flange and the
back, Repalr eachdamage with 245T sheet of the same
gage as the original, Divide the width of the damage,
measured horizontally after clean-up by the correct
fraction of an inch as given in the table to determine
the nuraber of rivets or bolts to be used above and be-
low the damage in attaching the repair material. Rivets
should be used inpreference tobolts where the number
required is not excessive. If both the lower channel
and reinforcement are damaged, each rivet or bolt
may be used to attach the patches for both by placing
the patches on opposite sides so0 as to load the rivets
or bolts in double shear.

BULKHEAD- No. 1A . No.2 No. 3 No. 4
{3/16 Rlvets or Bolts R* B* R B R B R B
[Lower Back | 3/16 | 3/8 | 11/32 5/8 7/32 | 13/32 | 7/32 | /16
Channel Flange 1/16 | 1/8 1/8 | 1/32 1/32 i/16 | 3/32 t 3/16
Flanged Back | 5/32 | 3/8 5/18 5/8 7/32 13/32
| Reinforcement | Flange 1/16 1/8 1/8 1/4 1/32 1/18
Upper “Back | 5/16 | 1/2 15/32 3/4 5/16 | 15/32 | 9/32 | 9/16
Channel Flange | 5/32 1/4 7/32 | 11/32 5/32 7/32 1/8 7/32
*R=Rivet Data B=Bolt Data

Use existing holes or a minimum s
are reinforced by the stringer clips
fittings and their attachments as we

replaced if damaged,

pacing of 3/4 inch for th
which aredesigned to re
11 as the fittings at the upper and lower en
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e. Bulkhead No, 5.

(1) General, - This bulkhead is designed to sup-
port the fuselage in the event of a ‘“Turn-over.”’ The
fitting at the top of the bulkhead transmits the load to
the skin and stringers at the top of the fuselage aft of
the bulkhead and to the armor plate which Is attached
to this butkhead. The armor plate through its attach-
ment at each side and along the bottom transmits the
loads into the bulkheads which in turn transmitsthe
loads to the fuselage skin and longerons,

(2} Upper Section. - Damage to the upper part of
the bulkhead should be patched or reinforced with ,084 -
inch gage 24ST aluminum -alloy stock attached with1/8-
inch A17ST rivets as showninfigures 16 and 39, Form
a flange on the patch if an inside bulkhead flange is
damaged, For extensive damage insert a new section
or splice a new material as shown in the drawing.
Damages which do not injure the flanges or the armor
plate attachments may be neglected.

(3) Lower Section. - Damage to any of the lower
sections of the bulkhead will in general necessitate
replacing the damaged parts, (See figure 17.) Splices
which may be used at the bottom of the bulkhead are
shown in flgure 38. Any damage which injures a bulk-
head flange, splice, armor plate attachment or any
fitting to the bulkhead must be repaired using equiv-
alent material and method of attachment. Minor dents
in the armor plate may be neglected. Do not, however,
neglect large horizontal buckles as these will cause

the bulkhead tocollapse should the airplane turn over,

The bolts attaching the armor plate to the bulkhead
have a low margin of safety; consequently, any dam-

aged bolts should be replaced or néw bolts should be

added on each side of each damaged bolt.

(4) Turn-Over Fitting. - The attachment of the
large fitting at the top of the bulkhead to the fuselage
has a low margin of safety, H the fuselage skin is
damaged directly aft of this fitting, add a .040-inch
gage 24ST pateh large enough to take three rows of
3/16-inch A17ST rivets at 1-inch spacing around the
damage plus all of the rivets and bolts in the fitting
which are directly forward of the damage., Arrange
the rivet pattern so as to use the original holes. Do
not drill any additional holes in the fuselage skin im-
medijately aft of this fitting, The stringer at the top
ot the fuselage which attaches to the bulkhead fitting
should be spliced if damaged with a similiar stringer
sectionand atleast six 3/16-inchA178T rivets on each
side of the splice cut,

f. Bulkhead Nos, 6 to 12.

{1} Narrow Section, - In general any portion of
these bulkheads which is not over 2-1/2 inches wide be~
tween flanges may be patched or spliged by adding a
flanged plate as shownin figures 17 and 38, The plate
should be of the same gage and material as the dam-

. aged portion of the bulkhead and should be shaped to
fit the outer edge of the bulkhead., The flange on the
] N

-
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inner edge should be the same as the inner flange on
the bulkhead but may be formed siraight. To attach
the patch or splice use six5/32-inch A17ST rivets for
a .040-inch bulkhead or six 3/16-inch rivets for a

.,.064-inch bulkhead spaced at 1-inch minimum in the

channel web on each side of the damage or cut.

{2) Wide Sections. ~ Minor damage to the wider
portions of these bulkheads may in general be re-
paired by patching with a sheet of the same gage and
material and tworows of 5/32-Inch A17ST rivets com-
pletely around the damage. (See figure 40,) Extensive
damage may be repaired by the use of insert; use two
rows of 5/32-inch rivets along each side of the line
of cut as {llustrated in figure 42, For ,040-1nch bulk-
heads use a maximum spacing of 1 Inch for the rivets
and on the .084-inch bulkheads use a maximum spac-
ing of 3/4 inch,

(3) Lower Sections, - Nos. 8 and 7 have reinforcing
angles at the bottom. (See figure 17.}) These angles
may be spliced or patched by nestling a similar
angle into the damaged angle and attaching with
AN442AD-5rivets in both flanges, The required num-
ber of rivets per flange on each side of the damage is
five minus one -fifth the number of rivets in one flange
of the angle between the damage and the vertical center
line of the bulkhead,

(4) Special Repairs, - Exceptions tothe preceding
general rules are as follows:
@ Bulkhead No, 8. - Any splice below stringer
10 requires a minimum of eight 3/16-inch rivets at
8/4-inch spacing on each side of a splice cut.

(b) Bulkhead No, 9. - Usetworows of 5/32-inch
rivets at 3/4-inch spacing around any damage below
stringer 11. F¥or a splice in this reglon use eight
5/82-inchrivets at 3/4-inch to 1-inch spacing on each
side of splice cut, R

(c} Bulkhead No, 10, - Use three rows of 1/8-
inch rivets at 1-inch spacing around any damage be-
low stringer 11, For a splice in this region use nine
1/8-inch rivets at 3/4~-inch to 1-inch spacing on each
side of splice cut,

(5) Structural Clips. - Stringer 10 is atiached to
bulkheads Nos. 7 and 8 by structural clips, Any dam-
age to the attachment of these clips will require rein-
forcement or replacement of the damaged portion of
the bulkhead.

All damaged gussets, clips, splices, etc,, must
be replaced.

g. Bulkhead No. 13.
(1) Upper Section, - Minor damage to the upper
half of this bulkhead may be repaired with .064-inch

24ST sheet attached by two rows of 1/8-inch rivets
at 5/8-inch spacing completely around the damage.
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I the damage is near an inside flange, add an equal
flange to the patch plate, a8 shown in figures 18, 41,
and 42. A damaged inslde flange may be reinforced
by attaching an angle of .064-inch 245T sheet to the
web of the bulkhead by two rows of 1/8-inch rivets
at 6/8-tnch spacing around the damage.

(2) Lower Section, - Due to the number of fittings
and reinforcements attached to the lower half of this
bulkhead, anydamage will in general require complete
replacement of this gection of the bulkhead. Figures
43 and 44 illustrate this type of repair, Any damaged
channels, clips, reinforcements, or fittings must be

replaced.

h. Horizontal Bulkhead. - The horizontal bulkhead
aft of bulkhead No. 13 (Iigure 21) should be patched,
it damaged, with .032-inch 24 ST aluminum -alloy sheet
attached with two rows of AN442AD -4 rivets at 1-inch
spacing around the damage. Add a flange to the patch
materlal if a lightening hole flange is damaged. Re-
place the bulb angle stiffeners and thefjtting reinforce-
ments if elther they or their attachments are damaged.

i, Bulkhead No. 14. - This bulkhead is heavily load-
ed and wiil in general require replacement if damaged.
Figures 45 and 46 give data for a splice whichmay be
used below the upper stringer cut-out, Patches of
_040-inch 24ST aluminum-alloy sheet may be used if
there fsroom toattach the repair stock with two rows
of AN442AD -5 rivets at 1-inch spacing at each end of
the damage. (See figure 46.)

i, Bulkhead No, 15. - This bulkhead maybe patched
or spliced at any point with a flanged plate of .032-
inch 24ST aluminum-alloy sheet and two rows of 1/8-
inch rivets at 1-inch spacing at each end of the dam-
age. (Seefigure47.) Usea minimum of six AN442AD -4
rivets on each sideof the cut insplicing this bulkhead.

k. Bulkhead No. 16, - Thisbulkhead must be spliced
or patched with .064-inch channels of 24ST aluminum-

- 68 -
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alloy sheet formed to fit in thebulkhead channel. (See
figures 48 and 18,) Attach the repalr stock with eight
AN442AD-5 rivets on each side of the damage if it is
in the upper ring of the buikhead or use eight AN442AD -6
rivetsat3/4-inch spacing if the damage ison the lower
ring. The lower ring should be replaced if damaged
extensively, (See figure 48.)

"t 1, Horizontal Shear Deck. - The horizontal shear

deck Is aft of station 16. If the damaged area after
clean-up is not less than 1-1/4 inches from the flange
or 3/4 inch from theedge of a bead it may be repaired
witha .032-inch 24STaluminum-Alclad sheet attached
with two rows of AN442AD-4 rivets at 1-inch spacing
or tworowsof 5/32-inch Cherry blind rivetsat 1-inch
spacing. I a bead is damaged repair as shown on
sketch figure 50. Replace all {itting reinforcements.

m. Bulkhead No. 17. - Above the shear deck,

_ cracks and holes may be repaired by a .084-inch

patch with two rows of 1/8-inch rivets at 1-1/4 inch
spacing as shown in figure 51. I a lightening hole is
damaged, the repair sheet must be flanged. If dam-
age is done to the flange of the bulkhead above the
shear deck, repair should be made by means of a
channel formed from .084-inch Alclad sheet with a
minimum of six 5/32-inch rivets on each side of the
damage. (See figure 51.) Below the shear deck use
a .040-inch channel with six 5/32-inch rivets each
side of splice. (See figure 51.) '

n. Bulkhead No.18. - At any point below the shear
deck, the bulkhead must be spliced or patched with
a ,064-tnch channel formed to fit the bulkhead chan-
nel. (See figure 51A.) Use a minimum of eight
AN442AD-6 rivets spaced at 3/4 inch on each side of
the splice. Above the shear deck damage to the flange
must be repaired by a 1-inch x 1-1/2 inch x .064 inch
angle with six AN442AD-6 rivetsina double row as
shown in figure 51A. For damage to the web of the
bulkhead see figure 51A. .
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MATER1AL FOR REPAIR OF FUSELAGE, SXIN AND LONGERONS
BART XO MATER | AL
. SIZE REMARK
SPEC NO. TITLE . s
87-21-708 Alcoa die Fuselage Skeleton - Stringers|.770 in. x-9/18 In. Fuse) -
K-22422 etc. ?78077-83 ’ / Ext?E:Ion
87-21-706=17  |Alcoa die Fuselage Skeleton = Stringer |1-5/18 In..x 3/4 in. Fuselags =
K-14652 Tongeron (78077-3) , - Extruslon
76-03-201 Fuselage Skeleton - Nut slate Mfg., by Elas-
} E!c gtop Hurd
81-21-274% 11087 {11) Fusgl:qe Sk:Ieto? « Splice 084 In, x 3-3/8 In. x 4 in. Alc?is.zusT
plate - channs
87-21-552 B7-152-8 (1) Fuselage Skeleton - Channed -|.064 in. ¥ 5-5/8 in. x 9-5/16 Iin. JAY. Al, Sheeat
support tab control 2450
87-21-562 (g~ A-355-(A) Fuselaqe Skeleton - Splice |.084 in. x 2-1/8 in, x 10-5/8 In. [Al, Al. Sheet
plates stringers 2, 3, and 2450
§ - sta 8 .U?Elln. xzz-l-%l? in. hl:iz-ﬁflﬁ in.
. n. x 2= n, X n. '
ANZY-10 29-59 Mfg. Fuselage Skeleton - Bolt 5?8 In. long, shank 5/16 In,
ANY-6 . " Fusalage Skeieton - Bolt 3/4 in. long, shank B/1& in,
AN3-E L Fuselage Skeleton - Bolt 5/8 in, long, shamk 1/4 in.
AR5 =27 29-59 Mfg. Fuselage Skeleton - Bolt 2-7/8 in. long, shank 2-7718 in.
364-428 25527 Mfg. Fusa;gg?'stgleton « Kut - 13/6% in. x 7?‘6 fn. Thin
self-lockln \
365-524 25527 Mfg. Fuse};gf sﬁflgton - Kot = 11/32 in, x 1/2 in.
‘ self-locking
67 |-D=LAD-U Al7ST Fuseg?ge skelaton - Rivet -~ | 1/8 in. dia. x 1/4 in. long Mod:fleg b;l-
50 zier hea
ANDEO- 10 1010 Steel Fua:!?ga Skaleton - Washer « | 13/64 in, 1D x 7f16 in. OD
piain
87-21-530-1 IIOBT-gl) Longeron - Uﬁper L102 In. % 11 kn. x 105 in. " {Alchad 2450
87-21-5630-3 A-355-(A Longeron ~ Channel - upper 2125 in. % 6-1/2 In. x 15-13/18 In.|A). A}l. 2430
87-21-530-4 A-355-( A Longeron - Gussets - upper .051 In. x % in. 4-1/2 in, 1. Al. 2450
87-21-530-11 A-355~ (A Longeran - Clip angte = upper|.125 in, |-2}I32 In. x 2-3/4 in. [AY. A). 2480
87-21-530-8 A=356-(A Longeron - Angle - upper .]02 in. x 2-1/2 in. x Y1-3/% in.  [AY. AL, 2450
671-D~6AD-7 78T Longeron - Rivet - solid - 3/16 In. dia. x 7/16 in. long Ateminum
upper )
673-D-Y4-6 AI7ST Longeron - Rivet - 78° coun~ | 1/8 in. dia. x 3/16 in. long Aluminum
tersunk upper )
659-D-2 AN-QQ-P-42!) Lon?ezon - Fasteners - nut 25/6% In. x tf% in, 1112 Steel
plate ~ upper
87-25-037-63 57 152-5-(T) Ltongeron -~ Track - upper Alcoa die No. K-23083 Al. Al. 24S8T
87-21-705-5 Q0-A-355~(T fuselage - Skin .032 Ine x I17-1/% in. x 40-1/4 in. [A}. A, 2487
§7-21-705-6 -A-355-(T Fuselage - Skin L0480 in. x I5-3/4% in. x 90-5/8 In. jAb. Al. 2437
87-21-705-1} §§—A—355— T Fuselage - Skin L025 in. x J4-1/2 in. x 84 i,. al. Al. 28T
87-21-705-20 ~A-355-(T Fuselage - Skin 064 in. x 24—7]8 in. x 28-1/8 in. jAL. Al. 2457
87-21-705-26 gg-a—ass— T Fuselage - Splice plate 051 in. x 5-5/8 in. x 5-5/8 iIn. A!.OAI. 2487
11030-5-4 30 Stee Fu;el:ge - Bo't - recessed 1/2 in, long ) 1 &0 M((:ounter-
i ea sy
) 120-p-8 2330 Steel Fuselage - Scfew - modified =] 1/2 in. Tong recessed
brazier type head
AN23-8 29-59 Mfg. Frselage - Bolt 96!6 in. long; }fu in. shank
AN9GO-8 1010 Steel Fuselage » Washer - plain tD rH/64 in.: 3/8 in. OD
364-428 26527 Mfg. Fuselage ~ Nut - self=tocking 1?164 in. x ?Ilﬂ in.
673-D=l=4 1/2 [AI7ST Fuselage - Rivet - 78% coun-"| 1/8 In. dia. x g/32 in. long
tersunk
671-D-6AD-6 A178T Fuselage - Rivet - modified |3/16 in, dia. x 3/8 In. ltong
brazier head
87-21-705-65 Neoprene Fuselage - Strip — durometer | 1/16 in. X% I-Sl!s in. x 37-1/2 in.
87-21-568 11067 (1) FuseTage ~ Skin - rear vislon| .032 in. x 2% in. x 38 in. Alclad 2450
85-326 Fuselage - Dzus spring
87-21-623 QQ-A-355-(T) Fusg}age : R?l?forcement - J032 Ine x 3-1]2 in. x 3-9f16 in. | Al. Al. 24ST
) il - ue ine
87-21-640 57-152-6 (1) Fuselage - Reinforcement - L040 in. x 7 In. x 6-5/8 in. Tait wheel
upper access door oleo
915-0-00-5 Brass Fuselage - Chain 5 in, |ona Safety
AN230-B10 Brass Fuselage - Grommet - plain 14 in. 103 9{!6 in, 0D
87-21-643 §7-152-6 t;) Fuaelage - Shim .05} in, x . x I=1/2 in Al. Al. 48T
§7-21~598-4 QQ-A-355-(4 Fus$l:ge - Channe) - doubter | 094 In. x 4—I72 in. x |2-374 in. A'iugﬁ' Sheet
plate . 3
87-21-596-8 —A-355-(A Fuselage - Doubler plate L08] fn. x & in, x 44 in, Al A1, Sheet 2430,
87-21-596-2 ~A-355-{A Fuselage - Doubler plate L0560 In, x B in. x 85 in. Al Al. Sheet 230
87-21-596-1 A-355-(A Fuselage - Doubler plate .084 in. x 8 in. x 60 in, Ali“gg. Sheet

=70 -

RESTRICTED

i

e, AT




T. 0. No. 01.25C-3

RESTRICTED
MATERIALS FOR REPATR OF FUSELAGE RULKHEADS AND FRAMES '
MATERIALS
PART NO. SIZE REMARKS
SPEC. NO. TITLE \
§7-21-601-5 1" 068 lle} sta No. | ~ Sheet ~ fire walt[.0i% in. x 15 [n, x 38 in. $teel sheet
87-21-601-6 11068 {I1/2H s*atﬂ?. { - Refnforcement L0840 In. x 31/32 in. x 12 In, Steel sheet
strip
B7-21-601~11 ~A~358 ; Sta No. | - Channe) L125 in, % 7-3/8 in, x 32-15/16 in.|A}. AY, 2450
87-21-601-12 §§-A-355 T Sta No. | - Gussat .08l dn. x 6-1/2 In, x 7—:}2 in,  |Al. A), 24ST
§70-D-4-12 -QQ-P-4Z1 statﬂoi 1 - Rivet = hollow = |I/8 [n, dia, x 3/8 in. long Thomson
stee
671-D-4AD-6 ALTST St;rzgie: ;azlvet - modified [1/8 in, dla. x 3/16 in. long
673-D-4-5 AL7ST sta Ko, 1 - Rivet - 76° 1/8 in. dia. x §/32 In. long
ountersun
87-21-601-53 ~A~355 Sta No. | - Plate L0648 in. x 3 aly ln. % 5-5/8 in, Al. At, 243T
87-21-910-63 -A—355 Sta No. | - Plate P-UOF 064 In. x 3-9/16 in. x 5-3/4 in, AL, Al. 2487
87-21-601-30 -A-355 Sta No. | - Rivet strip L050 in. x 6/8 In, x 14 in. Al. At. 2450
87-21-601-32 eoprene Sta No. | - Sealing atrip 3/16 In. x 7/8 in. x [4=1f4 in. Black Sponge
87-21-602-5 -A-355 Sta No., 2 - Upper frame .081 in. x 12-1/8 in. ¥ 5-1/2 In. 1Al. A1, 2450
87-21-602-8 -A-355 Sta No. 2 - Lower frame .094 ln. x 8-5/8 in -35 n. (AL, Al. 2450
87-21-602-9 -A-355 Sta No. 2 - Splice plate x Hi-1/4 in. ¥ 3-3/4 in, [A). A). 2450
AN25-16 Sta Ne. 2 - Bolt IBIIB In. tong; shank 5/8 in. Same for sta 3§
AN23=i1 29- 59 Mfg. Sta No. 2 - Bolt 11746 in. long: shank 3/8 in. Saze for sta
364-1032 25527 Mfg. St? Ne. %h- Nut - pelf-lock- |41/6Y in.x 3/8 in. Same for sta 3
ng - n
87-21-603-5 ~A-355 Sta No. 3 - Uppsr frame 081 in, x 2 /4 in. x 4—7/8 ln. Al. AT, 2USO
87-21-603-8 -A-355 Sta No, 3 - Lower frame L0 fn. x 8- 17 Na ; Al. Al. 2450
87-21-603-9 A-355 Sta No. 3 - Splice plate 102 ine x -1 /2 in, x 3 /8 In. A, A), 2450
87-21-604-5 -A-355 { } Sta Ho. 4 - Upper frame L094 fn., x 12-1/4 in. x 5-3/8 in, [A). A). 2430
87-21-604~8 -A-355 (A Sta No. 4 - Lower frame 02 ine x 10=1/4 in. x 4-3/4 in. ]A). Al. 2450
87-21-604-9 88—A-355 A; Sta No. 4 Splice Plate 4256 in. % 6~ IIG ine ¥ 2~ lelB in. [A). A1, 2u50
87-21-604-7 ~A-365 (A Sta No. U Guaset L09% in, x §-7/8 in. x 4-1/4 in. AT, A}. 2450
§7-21-605-9 88 A-355 (A) sta No. 5 - Chapnel - upper 1.064 in. x 3- IIIIB In, x 12-3/4 in. [A). A}, 2450
ANYY2-5AD -6 526 Mfg. stz No. 5 - Rivet - flathead [5/32 in. dia. x 3/8 in. long Dotnotth§a$
' reat before
using.
AN2Y-~27 29-59 Mfqg. sta No. 5 - Bolt 1-11/16 In. long |-3Is in. shank
87-21-605-11 -4 -355 A; Sta No. 5 - Web L064% in, x x 1 n. A1, AT, 2uS0
B87-21-605-21 -~ §§-A-355 sta No. b - Channel - lower .064 In -3?4 in. x 1 in. 1. A}, 2450
659-D~16 12 Stee Sta No. 5 - Nut plate - lu in. high x 25/64 in. wide No, B-32
Elastic nut type threads
87-21-58! Q0-A-367 St% Hoi 5 - Reinforcenent - .687 L0056 fn. % 3/4 In. 14ST AL, AL,
orging
87~21-606~4 -A-355 (A Sta Ne. 6 - Frame - lower LO064 in. x 13-1/2 in. x 25 in, l. Al, 250
87-21-606-6 -A-355 {A $ta No. 6 - Reinforcement 102 in, x 1=1/4 in. 23 in. V. Al. 248¢
B7-21-606-3 A 355 (A): Sta No. 6 - Frame - upper 064 In. x El in, x 40 n, l. Al. 2450
87-21-653 35 (B) Sta No. 6 - Spacer - aluminum [.035 in, x 8/16 in. OD 3/16 in. long[Same for sta 7
87-21-607-4 -A-355 (A Sta No. 7 - Frame - lower 064 in. x 14 in, x 27 in. 1. Al. 2450
87-21-607-6 ~-A-355 (A Sta No. 7 ~ Reinforcement 125 fn. x =1 /4 in. % 23 in. 1. AL, 2450
87-21-607-7 -A=-355 {T Sta No. 7 ~ Reinforcement 102 in. ¥ 1=1/2 in, x 27-1/8 in, V. AY. 2US8T
87-21-607-3 ~-A-355 (A Sta No. 7 ~ Frame - upper LOU0 in. x 8 in. x 40 in. 1. Al. 2450
87-21-608-3 -A-355 (A Sta Ho. 8 - Frame - lower L 040 in. x 10-3/4 in. x 28-1 2 in. B!. Al. 2430
87-21-608-5 ~A-3556 (A Sta No. 8 - §plice plate 081 in. x 2-5/6“ in, x 5-15 16 in, AY. AL, 2430
87-21-608-4 ~-A-355 {A Sta No. 8 - Frame - upper 040 in. x 7 in. x 42 in. Y. AY. 2450
g87-21-131 -163 (GR. } Sta No. 8 - Clip ~ forging 5 8 ln. x 1-i5/16 1 V. Al. 14ST
76-21-186-3 57 ~152-6 (II Sta Ko. 8 - {lip 4Q in. x i/2 in, x I 5II6 In. b Al, 2UST
187~2|—577 57-152-6 (1) Sta No. 8 ~ Clip .081 in, ¥ 2-3}i6 in. x 2~3/¢ in. 1. Al. 2450
!ﬁT—ZI—GOB-S -A-365 (A Sta No. 9 - Channe} - upper LOMO in. x 7 In. % 37 ln. 1. Al. 2480
87-21-609-4 -A-355 {A Sta No. 9 - Channel ~ lower 040 in. x [1 In. x 26 in, 1, Al, 2450
87-66-582 -A-355 (T Sta No. 9 - Bracket - pull L 061 in. x 4=1/4 in. X 8-7i8 in. 1. Al. 248T
box - hydraulle pump
I87-2I-572 57-152-6 (1) St? Ho, 9 - Splice plate -  LO4O in., x 6 in. x II=[/2 In, 1, Al, 2450
ower
97-21-610-3 ~A-355 (A Sta No. 10 - Channe! - upper [QU0 In. x 6-3/8 in, x 34-1/8 | 1. Al. 2430
87-21-610-6 §§—A-355 T Sta No. 10 - Channs! - upper LO4Q in, x § in, % 4-9fi6 in. 1. AY. 2487
87-21-610-4 ~A-365 (A Sta Ko. {0 - Channet - Tower [O4O in, x 8-3/4 In, x 24 in. 1. AY. 2450
-7 - RESTRICTED
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' MATERIALS FOR REPATR OF FUSELAGE BULKHEADS AND FRAMES

MATER IALS
PART NO, . SIZE REMARKS
SPEC. NO. TITLE
87-21-611-3 ~A-355 {A Sta No, 1] = Channel - upper |.0%0 in, x 7 i?. 3 Al. Al. 2480
87-21-611-4 88-A-355 A Sta No, i1 - Channel - lower |.040 in. x 7-1/2 in. x 20 Ir. Al. AT, 2U450
87-21-612-3 n0-A-356 A} Sta Ko. 12 - Channel - upper [.040 in. x 7 in. x 30 In. Al. Al. 2450
87-21-612-4 -A-355 Sta No. 12 - Channsl - lower |.040 #n. x 6-1/% in. x 18 in. A1, A, 2uS0
87-21-613-2 -A-355 A Sta No. 13 - Ring = upper LO64 In. x 20-1/2 In. x 26-1/8 in. [A). Al. 2450
87-21-613-6 -h-~355 A Sta No. 13 ~ Channe} - upper |.125 fn. x S-1/4 In, x 10 in, Al, AV, 2480
87-21-613-6 ~A=- 355 Sta Mo, 13 - Plate - upper L0102 tn, x 3-3/2 In. x & n, AY. Al. 2U48T
87-21-613-4 -A-355 Sta Ko. 13 - Rlng - tower LO06Y in, x 12-112 in. x 20-1/2 In. JA1. AL, 2SO
B7-21-613-9 -A-355 Sta No. {3 -~ Plate - Jowar 064 in, x 6-7/16 in. x 16 in. A, Al. 2480
87-21-613-8 -A-3 55 Sta No. 13 - Selice plate L064 in. x 5-1/U in, x 10-1/8 in, [A), Al. 2450
87-21-613-10 -A-355 Sta No. 13 - Doubler plate L0864 In, x Y=1/4% in. x 10-1/8 tn. [A). A}, 24ST
87-21-614-2 -A-355 Sta No. |4 - Frame « upper L040 in. x 16 In. x I7 in. Al. Al. 2US50
87-21-614-4 8-A-355 Sta No, I4 - Frame - lower 040 in, x 5 in. x 6 Wn. Al. Al. ZHSO
87-21-615-3 -4-356 Sta No. |5 - Frame - upper 032 in. x 14 in. x 16 in, Al Al 2450
87-21-616-4 §§-A -355 Sta No. {b - Frame - lower 032 in, x a-llﬂ i, x 5 in, AT, A}. 24350
87-21-188~1 1526 Sta No. 156 - Splice plate L0480 Ine % 1-1/2 in. x 4=3/4 in. AL, A). 2850
87-21-180-| 57-152-6 stg Hoi {5 - Reinforcemant 040 fn, x 2 in, x 2 in. AT, AL, 2450
racke
87-21-191-1 0Q-A-355 (A) Sts No. 15 - Pulley bracket [.O5F in. x 2-3/% in. x ¥-3/% in. Al. AT, 243D
87-21-616-2 8 -A-355 fk] Sta Ho. |6 - Ring upper L068 in, x 10-3]4 in. x 15=1/2 in. 1AV, A). 2450
B7-21-616-U -A-355 (A Sta No. 16 - Ring Tower L064 In, x 7-3/4 in, % 11 in. _51. Al, 2480
I '
&
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RESTRICTED
MATERIALS FOR REPAIR OF EXTENDED SECTION OF FUSELAGE P-NOF
[ MATERTAL
0. SIZE RE
PART K SPEC NO. TITLE MARKS
87-21-903-1 A-355 iT] Fuselage - Skin - top 1,040 In. x 25 in, x 25-3/% in, Al. A}, 2487
87-21-903-2 §§ A= 355 T Fuselage - Skin - bot} L0480 im. x }9 in. x 26 in AV, AL, 245T
87-21-903-3,-12 ?3252 8 Fuselage - Stringers (78077-8].770 in.x 9/16 in. x 20-3}I6 in, Fu:ela e - ex
K- rusion
87-21-903-4 00-A-362 {(T) Fuselage - Reinforcement = {.082 in. x 1-5/16 in. x 18-1/2 in, |Alc. 24ST
87-21-003-5 Q0-A-362 (A) Fuse?age - Reinforcement - [.032 in. x 1-5/16 in. x 18-3/4 In. [Ale. 2050
87-21-903-8 -A-362 (T Fuae?age - Splice plate LO040 tn. x 4-7/8 In. x 5 In Ale. 2487
87-29-803-11 ~A=-362 LA Fuselage - Clip L0480 in, x 2-1/16 in. x In, |Alc. 2850
87-29-903-17 00-A-362 (A Fuaei1ge - Reinforcement - .032 in. x —5[16 in, x Il I 4 In., |Alc. 2450
e
AN3-6A 29-59 Hfg. Fuselage Skeleton - Bolt BIH in. long, shank 3/8 in.
AN2U-9A 29-59 Mfd. Fuselage Skeleton -~ Bolt 9/16 in. tong, shank 1/4 in.
364-1032 25527 Mfg. Fuse}gg? Stﬁleton -~ Hut - 1I161 inox 3?5 in. Thin
se ockln
364-428 25527 Mfg. Fuse;:ge SP?leton - Nut - 1364 in. x 7/16 In, Thin
self-1 ng .
ANS60-10 1010 atee! Fus?l?ge Skeleton - Washer - | $3/64 in. 1D x 7/i6 in. 0D
pla
ARG60-4 16 1010 steel Fusgl?ge Skeleton - Washer = | {7/64 in. 1D x 1/2 In. OD
piain
87-21-951-) -A-362 Sta Ho. 18 - Bulkhead .06% In. x 9-5/8 In. x 29-1/2 in. [Alc. SH. 2u80
87-21-951-3 —A-362 5ta Ro. I8 - g J064% in. x 2-7/16 in. x 3=-1/8 in. [|Alc. SH, 2450
87-21-951-4 -“84 ) Sta Mo, 18 re plate UB in. x 2-3/? tn, x 2-3/4 in. Phenol fibre
§7-21-951-5 Q0-A-36 ) Sta Mo, 18 - Bracket LO40 tn. x B#-3/4 ¥n, x 5-1/8 in.  [Alc. SH. 2450
87-21-952-1 S—A -362 w Sta No. 17 - Bulkhead 040 in. x 19-3/4 fm. x 19-5/8 in. {Alc. SH. 2450
87-21-952-3 A-362 Sta No. 17 ~ Bulkhead 064 in. x 8-3/4 In. x 12-13/16 Fn. Alc. SH. 2450
§7-21-964-2  [Q0-A-362 {A)  |Sta 16 - I8 - bulkhead - 032 fn. x 8-4/8 in. x 21-3/% in. [Alc. 2us0
or izontal
87-21-954-3 00-A-362 (T) Horizontal Rulkhead - Gusset |.032 in. x 1-1/2 in. x 2-718 in. Alc. 2487
'1g7~21-958 q0-A-362 {A) Sta 17 - 18 - deck L0265 in, x 5-5/8 in. x 13 in. Ale, SH. 248D
87-21-957 -A 362 [A; Aft, Sta 18 - Ribjet 032 in. x 5-3/4 in. x 5-3/4 in, Alc. 2uUsp
87-21~-958 -A-362 Aft, Sta 18 - Deck L032 in. x B=3/8 In. x ?-7I|5 in. |Ale. 2450
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X Srock 15 Bq SO HERT TRERTEDTO
U7 5.258000 LBS FERSQ.IN RFTLR
FOR MING.

A

.8

| 064 24ST PATCH

24D
T 5 z
a N
1
ZED
o 87-21-518
[ o)
T

87-21-813-5

* D84 -24 8T
ATCH

FLANGE

ONE SI\DE

-'\-

SECTION —

] - t
]T‘LH Sl 227
. 1 ' -
REPLACE ALL DAMAGED FITTINGS X “ '\'3{3
USE AN442-AD4 RIVETS .é._ 32 ____S

Figure 42 - Fuselage Bulkhead No. 13
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Figure 43 - Fuselage - Bulkheads and Tail Wheel Brace
Damage Sta No, 12 and 13
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CLANNS 1t 230
MAR MY
T e
T il ¢
‘ 3
1 ! 30
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,040 SPLICE | A
Aacaczast I~ ' M I"miN.
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e A WY .zﬁ-D Q LtZ *
1 ' [ PET I
; 2 - 1€ i
! v it
; REPLAL |
i =2 2
\ "3 2‘ b
i’ ',.,.. 2
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ofltR v e 2
x* LT pRILL 3, 'DIA.HOLES AS '
040 INSERT ey p o ORIGINAL LOCATIO
24 5T AL.AL . 0 5 | o PER ORIGINAL LOCATION
' t
1
\ olll y . ,
1
olt! SPACE RIVET HOWES
REPLACE PLATE. ! {As PER. ORIGINAL PATTERN
SPACE RIWVEYT HOLES - .
AS PER ORIGINAL | ,-
PAT TERN. P
i REPLACE CLIPS AT
P T STRINGER cUTOUTS
o
NOTE! e
e THIS SPLICE WITH TWo ROWS oépm
REPLACE CLIP PIWETS FACH SIDE OF CUT MAY QF
: ww-
F#stocKk is 24 SOHEAT TREATED
To U.TS.=56,000 LBS. PER 5Q.IN.
AFTER FORMING .

Figure 45 - Fuselage - Bulkhead.No. 14
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AL AL. SPLE
M
___[_E.‘E;D"’—" '
i

NOTE S:
USE ANG42-ADSRIVETS

@) : REPLACE ALL DAMAGED FITTIRGS
'l 81-L1-4L42
SPACING -11
. : i4 B1-1) - 648
iy
)i .
. e

Yo b ,
~£{‘,--'}1

D40 - 24 ST AL AL, FILLEQ-;K

1" MAX. RIVETY

SPACING .040-245T AL.AL PATCH
v/
N -
N
m? G NOTE
ZQD ’

STDEA /S PR SO AHEAT TRERTED 70O L.TSe
TEEDOO LBS. FER SQIN. A, .F?fi EORFING

Flgure 46 - Fuselage - Bulkhead No. 14
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1

»*
064 24 ST AL.AL SPLICE

ﬁ”vorgl _
STOCK IS 2450 HEAT
TREATED T€ U 75256000

LB S.LLR SO AN FAFETER
SORAIIVEE, }

* 064 24 ST

PICK UP EXISTIN
/ ISTING AL. AL INSERT

PAYTERN OF RIVERTS

IV SKIN ANA4L 2 -ADE 5
A Y
Ay 492 RIVERTS (SEEMrNNAVh 2
%22 \\WH! -
4 _!gh_‘_
f 5 d 4—,
* /Illlllffllll 17 L L4 m
M 3 el
% —~ %
SKIN
e——— 1 % —E‘/

VIEWAA

*

OGd 2EST AL Al SPLICE

NOTES:. i
USE AN 442 AD-C RWETS FOR
SPLICES 1N LowER RING
USE ANY9RAD-5 RIVETS

FOR SPLICES INUPPER RING.

Figure 49 - Fuselage - Bulkhead No. 16
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Figure 49A - Furelage
Extension - Skin

. 040

E=ar
1l ¥ Vo ~—
nf = "
— d“' I 1
. -i':— T T e e e e | | |
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i ,.:- : | wﬁ-| _____ EE:_ """"'""""'_'-—"‘“"_‘|
L s : Pl
U finim [ g1 — -
F[:-J———I-————-——-ﬂ-—— e 531 Gl M SR M =\ [f"
! : | | l ! ;”I_"'"* 1
i ! 1 { L # ¢ b
Figure 49B - Fuselage E—"‘“;""—"—“"“"’————; ————— e e ...__ﬁ L
Extension - Skeleton 4 N I —— d . | iR
w0 .
1
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REPAIR

CAMAGE

LOCCKING FCRWARD

REFER TO sec7/oa N,

FARAGRAFPH 6 N.

FOR BULKHEAD SPLICE

FOR SKIN REPAIR
SEE Flg_zo

Figure 51A - Fuselage - Skin and Bulkhead Repair Sta. No, 18
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Figure 51B - Landing Gear Disassembly P-40D
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Figure 52 - Fuselage - Skin and Bulkhead Repair Sta. No, 18
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1

SECTION Y

LANDING GEAR

1. General,

No repairs are permitted to any part of the landing
gear or tall wheel units, consequently all damaged
parts must be replaced by standard spares. The re-
placement of parts may be facilitated by the use of the
disassembly drawings of the landing gear and tail
wheel, These drawings, figures 52A and 53 contain
call-outs of all subassemblies,

2. Bushing.

With regard to bushed holes in the landing gear and
the tail whee} units, wear should occur only inside of
the bushing and, consequently, only the bushing will
have 1o be repiaced. Most bushings are replaceable
with standard partgand do not require rereaming after
jnstallation. M the bushing is used with a shaft where
a special tolerance between the shaft and the bushing
must be held; it will be necessary to control the shaft
diameter to suit the design requirements,

Ollite bushings cannot be reamed after installation;

however, the hole may be burnished for close control
of inside diameter when the condition warrants,

AN

’

In hand reaming, for diameters up to 1 im.:h, a tol-

_ erance of 0,001 inch should be maintained; for diam-

eters above 1 inch, the tolerance should be 0,002 inch,

For machine reaming, the tolerance of diameters
up to 1/2 inch should be 0.005 inch; for diameters of
1/2 inch to 1 inch, 0,001 inch, and for diameters above
1 inch, 1 0,0015 inch,

A rule to use for circular fits, such as shafts in
bearings, or bushings in fittings is as follows: Com-
pare the maximum dimension of the hole with the
minimum dimension of the shaft and the minimum
dimension of the hole with the maximum dimension of
the shaft, '

For example:
Hole Shaft

,875 inch + ,0015 inch
- ,001 inch

.873 inch + 000 inch
- .002 inch

.B8765inch - ,871 inch
.874 inch - .B73 inch

0055 inch clearance, max
.001 inch clearance, minm
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4
Figure 52A - Landing Gear Disassembly P-40E, E-1, F
-90.
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Figure 53 - Tail Wheel Disassembly
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SECTION VI

1. General,

The wing is of all metal construction consisting of
a network of spars, ribs, and stringers which are
covered with a thin highly stressed aluminum-alloy
skin., (See figures 54, 55, and §8,)

The wing has a multispar arrangement and consists
of two sections which are jointed at the center line of
the ajrplane, The wing tips are detachable, The skin
gages vary from ,020 inch to .064 inch, as shown on
figures 54 and 55, The split trailing edge type flaps
are of all metal construction, whereas the ailerons
have a metal frame which is fabric covered.

a. Types of Riveting, - Three types of riveting are
used in the fabrication of the wing, These are:

(1) Machine countersunk type where the upper
sheet is machine countersunk, For repairs do not
machine countersink below .051-inch sheet,

(2) Press machine countersunk type which con-
" sists of machine countersinking the lower sheet or
stringer and dimpling the upper sheet by squeezing or
vibrating separately,

, (8) Press countersinking where both the upper
and lower sheets or the stringer are dimpled sep-
arately,

(4) In all cases, the parts are together when
drilled for the rivets, and all rivets are driven by vi-
bration, ; ‘

b. Types of Rivets. - All rivets exposed to the
ajrstream are of the 78-degree countersunk, A17ST
type {Curtiss Standard §73-D-AD)or of the 100-degree
countersunk (Army Navy Standard AN426-AD), Internal
rivets are of the modified brazier head A17ST type
(Curtiss Standard 671-D-AD) or of the flathead type
(AN442- AD),

2. Classification of Damage.

When classifying any damage on the wing, carefully
examine the extent and nature of the damage before
placing it in one of the following:

a. Negligible damage.

b, Damage reparable by patching.

WING

. Damage reparable by insertion.

d. Damage necessitating replacement,

3. Wing Skin,

&. General, - The wing skin is supported by five
spars, ribs between the spars, and closely spaced
stringers which lie between the spars and are attached
to the ribs. All areas of the skin are designed to take
heavy tension and compression loads, It is essential,
therefore, to adequately reinforce any area of the skin
which becomes damaged,

(1) Splice Plates, - Table I, figure 57, specifies
the required numbers of rivets or bolts to be used at
the inboard and outboard edges of any patch or splice
plate used to reinforce a damaged area, Columns 1,
2, and 3 specify the areas to which the dataapplies,
Stations' are measured in inches outboard from the
center line of the airplane as shown by the encircled
numbers onfigures 54 and 55, Column 4 gives the riv-
et diameter, number of rows and the spacing between
the rivets to‘be used at each end of a given patch;
along the edges which are parallel to the ribs, The
same data applies to the attachment on each side of a
chordwise splice, The attachment for the edges of a
patch which are parallel to the spars and for spanwise
splices should be the same 2s in the nearest attach-
ment of the damaged skin to a spar capstrip. When,
as illustrated in figure 58, splices are made with
frames which are discontinuous at the stringers or
spars, the required number of rivets inboard and out
board of the chordwise cuts should be determined from
column 5 of table I on the basis of the over-all chord-
wise length of the skin cut. Arrange the rivets at the
spacing given in column 4 adding an extra row on each
side of the cut to take the extra rivets, Count only
those rivets which attach the frame within the chord-
wise length of the cut,

(2) Structural Doors, - Flush type structural or
semistructural doors may be formed in the skin to
facilitate skin repair* and permit future inspection of
internal repairs, A structural door may be formed
by substituting bolts for the rivets used in attaching .
a skin insert to a frame or splice plates, (See figure .
58.) Flush steel bolts No, 1101-D which fit counter-
sunk holes are used, These screw into self-locking
nut plates No, 659-D each of which is riveted to the
underside of the frame with two AN426AD-4 flush type
rivets, The bolt patterns to beused for the chordwise

*Data avaflable at the time of this writing does not substantiate the use of blind g
rivets in highly stressed portions of the airplane, The deflection of blind riv-
ets, even when used in the ratio of two for one standard rivet and even when
pinned or formed with a solid shank, is considerably in excess of that for the
) standard machine formed or vibrated solid rivets, Their use produces danger-
ous stress concentrations due to the redistribution of loads,
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attachments are given in columns 6 and 7 of table I,
figure 57, while the patterns for the spanwise attach-
ments consist of one bolt for every two rivets in the
nearest attachment of the skin to a spar capstrip.
Openings which do not extend beyond two adjacent ,
stringers may be closed with semistructural doors
requiring approximately one-half the number of bolts
for their attachment, The frame for a semistructural
door should be made from stock one gage heavier than
the sheet belng repaired and should be cut to the shape
illustrated in figure 67, The width of the frame on
each side of the opening should equal one-half the width
of the opening, and the length should be such as to take
the required number of rivets given in column 5 of
table 1, figure 57, at the spacing glven in column 4,
all of these required end rivets to be placed in the two
stringers and in the skin between these stringers,
The washer head type of bolt No, 525-10 which is not
countersunk may be used on semistructural doors ex-
cepl in areas near the leading edge where their drag
would be detrimental, The nut plates No, 659-D con~
tain a fibre washer which automatically locks the
screws into place, Attachment of the nut plates to
stock of gage .040 inch or lighter, where the material
must be dimpled, or press countersunk to obtain flush
rivetheads on the outer surface requires the use of a
countersunk shim plate No. 1066-D-1 or a .064-inch
gage strap laid along the line of bolt holes between
the nut plates and the frame, This shim strap isdrilled
and machine countersunk for each rivet and bolt, the
frame 15 drilled and dimpled to match, and the door
is countersunk for the bolts,

b. Negligible Damage.

{1) Dents, - Skin dents, free from cracks, abra-
sfons, and sharp corners may be neglected, These
dents should be restored to shape wherever possible
to prevent their developing into cracks, using care,
however, not to stretchor crackthe skin in the process,
Inspect all rivets near the damage to see that they
have not been loosened or sheared,

{2) Holes and Cracks. - Holes and cracks which
can be cleaned up to a 1-inch circle are considered
negligible i in .040 inch or lighter skin and if the
edge of the cleaned-up hole is at least 1 inch from the
nearest rivetor cut-out andat least 2 inches measured
along the span to the nearest skin splice rivets, \Two
such holes within 10 inches of each other measured
chordwise'and § inches measured spanwise, however,
may notbe neglected, Negligible holes must be cleaned
up to prevent the spread of cracks and should be
plugged as in figure 58,

¢. Damage Reparable by Patching. - Minor damage
not considered negligible may in general be cleaned
up and patched by attaching a 24ST sheet of the same
gage under thefskin using the required number of riv-
etsand rivet spacing as given in figure 57, It is pref-
erable to place patches under the skin so that the
damaged area may he Inspected for the formation of
cracks. For aerodynamic reasons the damaged ma-
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terial which is cleaned away should be replaced with
a filler sheet, The original contour may be maintained
by making patches discontinuous at stringers and bulk-
heads; care must be taken to use the total required
number of rivets per inch of chordwise damage. On
the other hand, continuous patches which pass over
and are attached to the stringers require less rivets
and are structurally superior, Existing rivets which
interfere with the attachment of a patch should be
carefully drilled out and the resulting holes used in
arranging the new required rivet pattern. -

Damage near reinforced sections of the skin,
particularly in the area between stations 27 and 65 of
the lower surface, may be patched only when sufficlent
attachment can be obtained by using the original rivet
or bolt holes, Do not drill additional holes in any re-
inforced area because these areas have only the min-
imum required margins of safety,

Damage to the skin of the gas tank doors may be
patched by using a sheet of the same gage 245T stock
which is large enough to take four rows of 3/16-inch
rivets at 3/4-inch spacing along the inboard and out.
board ends of the damaged area plus one row of 5/32-
inch rivets at 1-inch spacing on the other two sides,
Clean up the damaged area giving all corners a mini-
mum radiusof half an inch to prevent the formation of
cracks and remove enough rivets to permit placing
the patch between the skin and the stiffeners. Patches
or splice plates must be made continuous across the
stringers 2nd should take 3/16-inchrivets in both legs
of each stiffener. A filler sheet should be added to
preserve the contour if the damage is located in an
unfaired section of the door, The filler should he at-
tached to the patch with a single row of 1/8-inch riv-
ets at 1-1/4 inch spacing,

d. Damage Reparable by Insertion, - Damage to
areas which cannot be effectively patched due either to
their location or to their extent may be repaired by
the use of inserts. The required insert should be cut
from 24ST stock of the same gage as the damaged
skin. The insert should be sufficiently large to ex-
tend to the edges of the damaged sheet or to areas in
which the necessary splice plates or frames hmay be
used (figures 58 and 59) and its corners should be
rounded off to a half inch or larger radius, Use the
insert as a template in cutting away the damaged ma-
terial, Makeup the necessary splice plates or {rames
and rivet these to the skin using the data in figure 57,

e. Damage Necessitating Replacement, - Damaged
reinforcement plates and extensively damaged sheets
of skin should be replaced with equal gage 245T stock
cut and drilled to match the damaged part. Use care
in drilling out the existing rivets. (Refer to sectionl,

paragraph 9,) .
4, Ribs,

* a, Negligible Damage, - Cracks or holes which
after clean-up have not reduced the length of the ma-
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terial along every cross section of the rib by more
than 10 percent and which are not within half an inch
of any web hole flange, structural bead, or {itting at-
tachment may in general be considered negligible.
Small, isolated dents which are at least half an inch
from the nearest web hole flange or structural bead
~ may be neglected. Sharp cornered holes should be

rounded out and all dents should be bumped out and
examined for cracks, All cracks should be stopped
by drilling 1/8-inch holes at their ends,

Do not neglect any cracks, nicks, or holes in the
landing gear attachment ribs or in the leading and
trailing edge portions of the center line rib,

b. Damage Reparable by Patching,

(1) Minor Damage, - Minor damage not considered
negligible may in general be cleaned up and patched
with 248T stock of the same gage. (Refer tofigures 80
to 64,) In all areas except those directly above or
below a lightening hole, use the same rivets or bolts
and the same spacing as in the nearest attachment of
the rib to the spar web, and run this pattern either
completely around the damage or to the edges of the
undamaged portion of the rib, In patching damaged
areas above or below a lightening hole use the same
gage patch with twice as many rows of the same riv-
ets or bolts and the same spacing as_in the nearest
web attachment, ]

(2) Lightening Hole Flange, - If the damage after
clean-up is in the flange of a lightening hole or within
half an inch of this flange, form a flange on the patch
equal to the lightening hole flange and add anadditional
rivet at each end of the patch flange near the undam-
aged rib hole flange, (See figure 65.)

(3) Structural Beads, - If the damage is within
half an inchof a structural bead or extends across the
bead, form an equal bead in the patch and add two
additional rivets each side of the damage, one each
side of the bead.

(4) Landing Gear Ribs. - The landing gear ribs
should not be patched unless the rivets or bolts used
for the patch, see nearest attachment of rib to spar
web, can be placed around the damage without their
being closer than 1 inch to the nearest fitting attach-
ments, I a landing gear rib or any of its fittings are
in any way damaged, inspect the whole landing gear
attachment structure for damage to the attachments,
cracks in the fittings, and misalignment of parts,

€. Damage Reparable by Insertion, - Damage to
areas supporting fittings, to areas around which suf-
ficient attachment cannot be obtained for patches, and
to areas extensively damaged should be repaired by
the use of inserts of the same gage 245T stock. The
design requirements for splice plates and their at.
-tachments or for overlap splices are the same as for
patch plates, as given in this section, paragraphs
4.b,(1) to 4.b.(4). Equal legged angles of the same

-~
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gage 24ST stock 5/8 inch x 5/8 inch may be attached
to an insert along the line of an original bead in lieu
of forming a bead, The same angle should be used
as a vertical stiffener across a space where it is un-
desirable to reform a fianged lightening ‘hole, (See
figures 61 and 66,) Attach the angle with the same
rivets and pattern used for the splices,

d. Damage Necessitating Replacement, - Damaged

rib reinforcements and fittings and extensively dam-
aged rib sections should be replaced, Use care In
drilling out the existing rivets, (Refer to section],

paragraph 8,)

5. Spars,

a, Negligible Damage, - Small holes in the spar
wehs which can be circumscribed by a 3/4-inch di- .
ameter circle need not be patched provided the perifery
of the circle is not less than 1 inch from the nearest
lightening hole or cap strip. The hole shouldbedrilled
or reamed to make the edges smooth.

b. Damage Reparable by Patching,

(1) Minor Damage, - Minor damage not considered
negligible should be cleaned up and patched provided
there is sufficient room to use the required rivet pat-
tern as given in tables A and D of figure 67 around
the damage, Patches should be made from the same
gage 248T stock as the damaged spar web. The spar
web gages are as follows:

Spar No, 1 .051 in, from sta ¢ to sta 8%
.040 in. from sta 89 to sta 205
Spar No, 2 .040 in, from sta ¢ to sta 133
.032 in. from sta 133 to sta 205
Spar No, 3 .051 in, from sta ¢ to sta 205
Spar No. 4 .040 in. from sta £ to sta 67
Spar No. 5 .040 in, from sta € to sta 205

(2) Web Lightening Hole, - When damage is near
a web lightening hole, as in figures 57 and 58, extend
the patch beyond the edge of the hole, run the required
rivet pattern around the damage of the edge of the
hole, and add an extra rivet at each end of the pattern
near the edge of the hole. I the web hole is flanged,
add an equal flange to the patch and add two extra riv-
ets at the ends of the rivet pattern near the flanges,
The flange on the patch may be formed straight and
should be opposite to the web hole flange, Damaged
lightening hole reinforcement rings must be replaced,
Large reinforcement plates may be patched with 2487
stock of the same gage as the original member, using
the same method as employed for web repair. Where
both web and reinforcement are damaged, place the
required patches on opposite sides and rivet through
the four sheets with the required rivets and pattern.
Use a filler between the patches and replace all riyets
which were originally in the damaged area. (See fig-
ures 60 and 61.) A single patch equal in gage to the
web plus jts reinforcement as in figure 68 may be
used, providing the next larger size of rivets is used
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and the spacing is reduced to the minimum in table D
of figure 67, When damage occurs near a web flange
or cap strip and prevents running the required rivet
pattern around the damage, extend the patch to the
edge of the web and use the required number of rivets
as glven in table B of figure 67 for the attachment to
the cap strip, at each end of the damage., Run the re.
quired rivet pattern, table A, around the damage and
up to the cap strip or flange, (See figures 68 and 63.)

¢. Damage Reparable b Ingertion, - Extensive
damage should be repaired by splicing in new sections
of the same gage 248T stock, Splice plates for attach-
ing the inserts to the undamaged parts of the web
should also be of the same gage 24ST stock, The riv-
et pattern requirements are in general the same as
for patches, Table C, figure 87 glves the minimum
number of rivets to be used on each side of the cut
between the cap strips, Figures 70 to 73 give cap
stripand web flange repairs which are equal in strength
to cap strip material including the web material in the
cap strip region, When these repairs are made at a
cut in the web, the web splice plate does not need to
be attached to the cap strip, If, however,the cap strip
or web flange is not repaired according to figures 80
to 83, the splice plate should overlap the cap strip and
should be attached with the number of rivets specified
in table B on each side of the cut. (See figure 87.)
Table D gives the minimum allowable spacing for riv-
ets and should be considered in arranging all rivet
patterns, Various examples of repairs to spar webs
are given in figures 67 to 69 and 74 to fn,

d. Damage Requiring Replacement, - Damaged
fittings, small gussets and reinforcements must be
replaced, Also all rivets or bolts removed in making
repairs must be replaced,

8, Stringers.

'

a, General. - Several types of stringers are used
in reinforcing the wing skin, Cross-sectional views
are shown in figures 82 and 83, Figure 82 shows ex-
truded stringers with their Alcoz die numbers, Fig-
ure 83 shows formed *‘Z’’ stringers and an extruded
47,77 gtringer with its Alcoa die number, For reference
purpeses each stringer is given a nurnber as shown in
figures 54 and 55.

b, Nepligible Damage, - Small igolated dents, free
from cracks, abrasions, and sharp corners may be
neglected provided notwo adjacent stringers are dam-
aged and the skin to which the stringers are attached
iz not affected. All stringers should be keptas straight
as possible in order to withstand compression loads.

¢. Damage Reparable by Patching. - Do not neg-
lect any nicks or cracks in the stringers. Damage
which after cleantup affects less than one half of the
cross-sectional area may be reinforced by using the
required patch plates and riveis as given in figures
85, 86, 87, and 88, Damage affecting more than one-haif
of the cross section should be repaired according to
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figures 84, 89, 90, and 81, As shown In these figures
an angle may be attached to the skin next toa stringer
to reinforce any damaged area located near the out-
board end of the stringer. Filler pieces should be
added wherever needed for the attachment of the skin

or fittings,

d, Damage Reparable by Insertion, - Extensive
damage should be repaired by cutting away the dam-

aged portion of the stringer and replacing this with an
insert of the same section and material, Detalls for
the splices to beused in attaching theinsert are glven
in figures 84, 89, 90, and 91 for the various sections,

e. Damage Necessitating Replacement, - Damaged
stringer reinforcements and splice plates should be
replaced,

The short stringers supporting the lower surface
of the ammunition compartment should be replaced if
damaged or may be reinforced by attaching a section
of similar stringers to the skin next to the damaged
portion using AN442AD-4 rivets at 1-inch spacing and
at least four rivets at each end of the damage,

{. Gas Tank Door Stringers, - Any damaged gas
tank door stringers should be replaced or patched
with ,051-inch gage 24ST sheet formed to fit over the
damaged stringer and long enough totake at least four
3/16-inch rivets at each end through each flange or a
total of eight 3/16-inch rivets at each end plus the
original 1/8-inch rivets along the length of the dam-

age.
7. Spar Cap Strips.

a, General, - There are four types of cap strips:
An extruded angle, an extruded *‘J*’ section, an ex-
truded bulb angle and a formed ‘J’’ section. Each
type requires 2 special arrangement of patch material
and is covered separately in figures 70 to 73. The

;

number of bolts or rivets for each repair is given on

the figures according to spar number and spanwise
location, Cross-sectional views with Alcoa die num-
bers for each are shown in figure 92,

b. Negligible Damage, - Small isolated dents, free
from cracks, abrasions, and sharp corners may be
neglected. -

¢. Damage Reparable by Patching,

{1} Nicks and Cracks. - Do not neglect any nicks
or cracks in the cap strips, Clean up the damaged
area, by rounding out the sharp corners and stopping
¢racks with an 1/8-inch drilled hole and then rein-
force or patch the cap stripaccording to the data given
in figures 70 to 73.

(2) Drilling Bolt Holes, - Care must be exercised
to use the correct drill Rizes when enlarging rivet
holes to take the required bolts, Any looseness of the
bolts will throw excessive loads on the nearby rivets,
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thus loosening the rivets and making them ineffective,
All bolt and rivet patterns should be arranged to make
use of the original holes, Do notdrill additional holes
or change the pattern unless the change is justified by
a similar change inboard of the section in question,

%

(3) Cap Strip Patches, - Due to the fact that re-
inforcements bolted to a cap strip cannot be made as
efficient as the original continuous material any par-
tially damaged sectlon will take its ultimate allowable
load before the reinforcements or patches are loaded
up. This action will inevitably cause complete failure
of the cap strip at the damaged section during service,
To avold a failure of this nature, all cap strip patches
and thelr attachments at each end of the damage, must,
therefore,be made equal in strengthto the strength of
the original undamaged section. The repairs given in
figures 70 to 73 are designed to include the strengthof
the web material that acts with the cap strips,

d. Damage Reparable by Insertion, - Extensive
damage or damage which due to its location cannot be

repaired by patching should be repaired by the use of
an insert, Details for the splicing in of cap strip in-
serts are given in figures 70 to 73,

_g.' Damage Requiring Replacement, - All damaged
cap strip reinforcements should be replaced,

8. Flap.

a, General, - The skeleton aluminum-alloy frame-
work of the split trailing edge flaps is covered with
.025-inch aluminum-alloy 24ST sheet. (See figure 93.)

t

b. Skin, - Anydamage tothe skin should be repaired
with a flush insert of .025-inch gage 24S8T stock at-
tached by a patch or frame of ,032-inch gage 248T
stock. Use a single rowof AN426AD-4 press counter-
sunk rivets at 1-inch spacing for the attachment,
Patches and frames may be discontinuous at the ribs
or beam,

c. Rib, - Random holes in the web of any rib which
when cleaned up can be circumscribed by a circle of
- diameter less than one-half of the depth of the rib at
the damaged section may be-considered negligible
providing:
(1) The center of the hole is not above the ‘center
of the rib web.

-

(2) The lower edge of the hole does run into the
lower bend radius,

(3) The edge of the hole is not closer than 1 inch
in a chordwise direction, to the nearest structural
hole, °

For damage in excessof the above see figure 94,

- Any damage to the stringers should

d, Stringer,
llzi’

be reinforced by adding a ,040-inch gage 248T
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section as shown in figure 95, This same reinforce-
ment may beused as a splice when replacing sections
of a damaged stringer.

€. Channel Beam, - The channe] forming the main
beam of tht flap is heavily loaded and has low mar-
gins at the sections where the operating links are at-
tached as well as at the ribs, All repairs are to be
made with .051-inch gage 24ST stock fitted to the
channel as shown in figure 86 and the specified ar-
rangement of AN442AD-4 rivets, For minor damages
to the beam use portions of the reinforcement illus-
Jlrated in figure 96 as follows;

(1) Damage to the Flange Only. - Attach an angle
with three rivets in the flange and three in the leg of
the channel at each end of the damage,

(2) Damage to the Leg Only, - Attach a ““Z" sec-
tion with three rivets in the flange of the channel, six

rivets in the leg and three rivets in the back of the
channel at each end of the damage, .

3) Damage tothe Backof the Channel Only. - At-
tach a channel with seven rivets through the back and

three through each of the legs of the channel at each
end of the damage,

For extensive damage or damage occurring in
the sections which cover bearing blocks for the oper-
ative links insert new sections of channel making the

_ splices (figure 96) between ribs in the sections where

there are no bearing blocks, Replace all damaged

fittings, etc,

{, Hinge, - Minor local damage to the flap hinge
between the ribs may be cleaned up and neglected,
Damage within 2 inches of any rib should be repaired
by cutting away the damaged portion of the hinge and
replacing it witha new section of standard hinge. Ar-
range the new insert so that its ends are at least 2
inches from the nearest flap rib.

9, Ailerons,

a. General, - The ailerons are light alloy, fabric-
covered structures, (See figure 87.) To prevent their
flutter at high speeds the static balance of each about
its hinge axis is adjusted in manufacture by attaching

“ a lead filled tube withinthe leading edge near the out-

board end. Any repair which decreases the static
balance; that is, makes the trailing edge fall, by more
than 0.3 inch-pounds measured at the hinge axis should
be compensated for by adding lead sheet to the leading
edge directly iri front of the repair. - Use 1/8-inch or
thinner, lead sheet extending to within 1 inch of the
upper and lower rowof rivetsin thenose beam flanges
and attach with 1/B-inch countersunk blind rivets at
1-inch spacing and 1/2-inch edge distance along thg
top and bottom edges. (See figure 114,} Cover the
lead with well doped fabric extending at least 2 inches
beyond its edges.
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b, Mass Balancing. - The procedure for checking
static balance should consist of prebalancing the ail-
eron on its end bearings in an inverted horizontal po-
sition by attaching a small weight, in a manner similar
to that employed for the elevator, (See figure 98.)
After completing the repairs replace the balancing
weight at the same point, in the same manner as the
oripinal attachment and add sufficient lead sheet to
the leading edge to bring the trailing edge up to its
original prebalance position,

c. Negligible bamage, - Smooth dents, free from
eracks, abrasion and sharp corners may be neglected
provided the adjacent rivets and internal structure
are intact, Donot neglect dents in thenose skin which
{end to buckle when the ajleron is twisted or warped
by hand, Where accessible, negligible dents should
be restored to shape taking care to avoid the forma-

tion of cracks,

d. Reparable Damage,

(1) Nose Skin, - The nose skin may be repaired
or reinforced by using external patches which extend
to the upper and lower edges of the nose skin as shown
in figure 99, The patch must cover the damage and
extend to the nearest ribs, Use ,025-inch 24ST stock
for the patch and attach it with 1/8-inch solid rivets
in the beam flanges and 1/8-inch blind rivets in the
rib flanges, Use rivet spacing as fllustrated in figure
99, Damage to the skin aft of the beam web should be
reinforced with ,025-inch 24ST sheet of sufficient
size to take one row of 1/8-inchblind rivetsat 1/2-inch
spacing around the damage forward of the heam plus at
least three of the original AN442AD-4 rivets in the
peam flange at eachend of thedamage. Use a .025-inch
shim between the reinforcement and beam flange where
the skin patches should be well rounded to prevent
their cutting through the fabrie,

(2) Nose Ribs. - Damaged nose ribs should be
replaced using the same size rivets and pattern where
accessible, If blind rivets must be used, use two of
the same diameter for each original solid rivet,

{3) Nose Beam Web, - The nose beam web may
be patched with ,032-inch gage 24ST stock attached
by two rows of 1/8-inch blind rivets arranged around
the damage at 1-inch spacing between rivets and 3/4
inch between rows. (See figure 100,) H the damage
is too near a flange to obtain the required rivet pat-
tern, form a 3/4-inch flange on the patch whichis long
enough to take the existing 1/8-inch rivetsin the flange,
next to the damage, plus two additional rivets at each

R
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end of the damage, I only the flange is damaged re-
fnforce it with a ,032-inch gage 3/4-inch by 3/4-inch
24ST angle long enough to take four of the original
1/8-inch rivets in the beam flange at each end of the
damage plus four 1/8-inch’blind rivets in'the back of
the channel, To splice the beam use a nestled channel
of .032-inch 24ST stock with 3/4-inch flanges approx-
imately 5 inches long and attach this splice chapnel
with four AN442AD-4 rivets in each flange on each side
of the cut plus three 1/8-inchblind rivetscn each side
of the cut in the web of the beam and three 1/8-inch
rivets at each end of the splice in the web of the chan~
nel, {See figure 100,}

4) Rib Webs, - Damage to the web of any rib aft
of the main beam should be paiched with ,025-inch
gage 245T sheet using one rowof AN442AD-4 rivets at
3/4-inch spacing around the damage, I the damage
extends into the radius of either flange add a flange to
the patch and use at least two AN442AD-4 rivets'in
the rib cap strip at each end of the damage, Damage
to the rib flange alone should be reinforced with a
.025-inchgage 24ST angleformed to fit into the flange
of the rib and pick up the cap striprivets, (See figure
101,) Use at least two AN442AD-5 rivets through the
cap strip approximately 1/2 inch apart at each end of
the damage plus any existing intermediate rivets. To
splice the rib use a nestled channel (figure 101) of
.025-inch gage 24ST aluminum alloy attached with
eight AN442AD-5 rivets, four in each cap strip, two
on each side of the cut. Ji the cap strip is damaged
replace or insert a new section and splice with a strip
of .032-inch gage 24ST using two AN442AD-5 rivets
on each side of the cut at 1/2-inch minimum spacing.

(5) Tab Mechanism, - The tab mechanism must
be rigidly supported, Any damaged parts should be
replaced, and any damaged supporting structure must
be carefully reinforced to prevent flutter of the aileron
in flight, !

(6) Trailing Edge, - For general repair of the
trailing edge see figure 102, 7

10. Wing Tip.

Each wing tip is attached by screws and can be
easily removed, (See figures 56 and 64.) Wing tips
should generally be replaced if damaged, Minor re- ~
pairs may be effected using blind rivets and following
the procedures outlined for repair of the fin and sta-
bilizer, For aerodynamic reasons patches forward
of spar No. 3 should be made flush with the skin, For
a general repair to the wing tip joint see figure 103.
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Figure 94 - Flap - Rib Splice
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RESTMCTED T. 0. No. 01-25C-3
MATERIALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRAILING EDGE
MATER 1AL
PART MO,
pen—y — SIZE REMARKS
87-03-521-7 §0-A-355 {A) Rib -t‘ng'es ~ wing attache .Oglsin.ithickness ¥ 1-3/4 in, x Spars 4 and §
men - n.
87-03-521 A-355 {T) Rib ~ Al. Al. 245T L0649 In. % 12-1/4 Fn. % 14 in,
67 1-D-6AD~6 Rq;ST Rib - Rivets - brazier head |3/16 in, dig, 11318 in. Tongn ggg:: 3 ::g g
8 1599-3+7 Rib - Angle tK— 8-K 3/4 in. x 1ft6 in, thick Spars 4 and
$1599-4-8 7/8 Rib - Angle (X-78-J Vin. » 116 In. thick Spars 4 and g
and 8 {5/16 in.
87-03-529-1 - A=-365 (T RIb - S§ta 27 - spars 2 and 3 {.O40 in, x 16 In. x 19-1/2 in, Ab. Al. 24ST
|87~03-529-3 g?-lsz-s I} Rib - Sta 27 - spars 2 and 3 1.051 in, x 2-7/8 In. x 3£alu in. Al. AL, 2450
reinforcement
AN 3 1-6-10 Rib ~ Sta 27 - spars 2 and 3 |1D 3/8 in, x OD 7/8 In. Heoprene
grommet
X -
B87-03-530~1 88—A~355 {T; Rib - Sta 26 - spars 3 and % [.040 in. x I5 in. x 32-3/4 in. Al A). 248T
B7-03-530-2 ~A-355 (A Rib ~ Angle Q51 in. x )-3iu In, x 32 in, At. Al. 2uS0
[81599~1-17 1/8 Rib - Angles 3/4 tn. x 3/32 in. thickneas Alcoa die No.
and [9 3/8 in. (K-78-C)
18703530~ 884-355 m Rib - Reinforcement .?su in. x 2-5/8 In. x 2—?/8 in. Al. Al. 2487
87-03-530- 16 -A-354 (J RIb ~ Reinforcement 3/16 In. x 578 in, x 12-7/8 in, Al. Al 2457
87-03-031-11¢ Q0-A-355 (T) Rib - Sta 27 - apars 4 and 5 [.040 in. x 11 in. x 13-5/16 In. Al. AL 245T
87-03-535-1 Q0-A-355 (T}  |Sheet - Chassls support - L128 in. x 13-15/16 in. x 17-1/2 inJAl. AL, 2487
inner spars 2 and §
659~D- 15 th2 Ancher Nut ~ Chassis support -125/64 in. x 11/32 in. x 1/4 In. highSteesl
inner spars 2 and 3
625-10-10 §7-107-17 Screws ~ Chassls support - 5/8 fn. long:\7/32 in. shank Washer heat
inner spars 2 and 3
365~ 1032 26527 Mfq. Hets - Chassis support - I15/64 in. x 3/8 in. Fine thread
inner spars 2 and 3
AN3-5 §7-152-5 Bolts -~ Chassis support - 5/8 in. long; x [f4 In. shank
irner spars 2 and & : ;
87-03-54 11 QQ-A-356 (T) Sheet - Chassis support - .128 in. x }3-15/16 in. x Al. Al. 245T
outer spars 2 and 3 17-15/16 in.
87-03-920- 57-162-6 (11) |Sheet - Chassis support - L128 in, x 13-15/16 in. x Ale Al. 24ST
cuter spars 2 and 3 P-HOF 17-15/16 in.
8 1599~ | Angles ~ Chassls support - 3/4 in. x 3/32 in. thickness Alcoa die No.
outer -~ spars 2 and 3 . ~78-
8 1590-8 Angles - Chassis support - 3/4 in. x 1/16 in. thickness AMcoa die No.
otter - spars 2 and 3 =78
81699~6 Angle: = Chassis support - } in. x 1/8 1n. thickness Alcoa die No.
outer spara 2 and 3 -77-B
81509-2 Mngle - Chassis support - a4 in. x 1/8 in, AMcoa die Ho.
outer spars 2 and 3 {K=77-A)
IANO60- 10 | Washers - Chassis support -~ |}3/64 in. 1D3 7/16 In. OD Plain
outer - spars 2 and 3
87-03-618-1 00-A-355 (T) |Rib - Inboard wheel pocket ~ |.00 in. x 7-6/8 in. x 9-3/4 in.  IAlciad 24T
spars U and b
87-03-6 {91 0Q-A-355 (T) Rib - Qutboard wheel pocket -1.0%0 in. x 7-7/8 in. x 9-5/8 in. At. AY. 24ST
spars 4 to B
87-03-559-1 0Q-A-365 (T) Rib - Sta 57 ~ spars 2 t0 3 [.040 In, x iu—}lsz in, ¥ !7-!{8 in. [AY. Al. 245T
B7-03-559-3 £7-152-6 (11) [Rib - Sta 67 - spars 2 to 3 - 00 In, x 2-1/4 in. x 1-3/8 In. AL, A, 24ST
stiffener
B87-03-560- A-355 (T Rib - $ta 57 - spars 3 to & L05) En. x I4-1/8 in. x %8-][2 in. |AY. Al. 24ST
87-03-560-2 A-355 (A Rib ? ?tl 57 -tspara 3 to 5 |.084% fn. x 2-15/16 in. x 3-3/8 in. 1Al. A). 2450
. reinforcements
87-03-560-3 to | QQ-A-356 (1) Rib - Sta 57 - spars 8 to B ~|.032 in, thickness Al Al. 2457
17 plates
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RESTRICTED T. O, No. 01-25C-3
MATERIALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRAILYRG EDGE
10 MATER AL
PART NO. SI1ZE EMARK
SPEC NO. THILE REMARKS
§7-03-560-22 | Q9-A-355 (T)  |Rib < Sta §7 - spars 340 5 - 064 in. x Y=7/16 In. x U 7/16 In. | A1, Al 245T
r
87-03~569 QQ-A~362 Rib - Sta 65 - spars 3 to 5 |.051 in. x 4-3/8 in. x 35-3/4 in. Alglg_crl sheat
Yy
7-03~568-1 0Q-a-362 (T) RI; ; Sgn 66-165/16 ~ spars 040 Bn. x 14 in. x 17-1/2 in. Alglgg sheet
o y
7-03-566-3 0Q-A-355 (&) Rib - St 66-15/16 ~ spars L0510 ine x 3-1/16 in, x S=7/16 in. | A1. Al. 2450
2 to 3 - rainforcements
7-03-574-1 9Q-A=355 (A) Rig % Sta 73-1/2 - spars LON0 in. x 13-1/8 Tn. x 175716 in, | Al. Al. 2450
7-03-04Y4-2 Rib - Angles - 78077-4 - 11-9/16 In. x 9/16 [n x 040 #n. Ares .0%6 sg
Alcoa die No. ¥K-10223 thickness in,
7-69-539 00-A-384 (T} . Rib - Anglea ~ Alcos die No. [l 5 in. x 1.188 in. x 11-1/2 in. Af. Al. 288T
lTong
7-03-843-1 -A-355 (T Rib - Sta 8i-1/2 - spars 2 to3|.C81 in. x {6 in., x (2= 7[8 in. At. Al. 2487
7-03-843-% ~A=355 RH; -'!iita 8l-1/2 - spers 2 to[.064 In. x | in. x 3-1/2 in, Al. Al. 2480
clips
7-03-843-6 00-A-355 (T) Rig ;IE%a 81-1/2 - spars 2 to.081 in. x 2-9/16 in. x 4-1/2 in. Al. Al. 2uST
as
N-4-7 57-152-5 Rf% : ?Ea §1-1/2 - spars 2 tol7/8 in. Jong; 7/16 in. shank steel
0
5-428 25527 Mg, Rig ;u3ta 81-1/2 - spars 2 to[5/16 En. x 7/16 in. self-locking
F i
7-03-8u4-2 88-&-355 T pib - Sta 81-1/2 -~ spars 3 to5.040 in. x 12-15116 in. ¥ 35—3/321:\. Al. Al. 24ST
7-03-844-13 -A=385 (T Rig ;i?}a 8i-1/2 - spars 3 tol.125 in. x -13/16 in. x 2-9/16 in. | Al. AZ. 248T
er
59-D~15 1m2 Rib - Sta 81-1/2 - spars 3 to[25/6% in. x 11/32 in. x 1/4 in, high | Steel
& nut plate
N24- 11 29-59 Mfg. Rlb - sta 8I 1/2 - spars 3 toj11/16 in. long; 3/8 in. shank
64428 25527 Mfg. Rib - Sta 81-!]2 - spars 3 tol13/68 in. x 7/16 in. Self-locking~
5 nuts thin
L7-03-85|-| Q-A -385 } RIb - Sts 100 - spars 2 to 3 1.032 in. x 9I| 6 in. x 15-5/8 in. 1 AL, Al 2457
n7-03-851-3 Q-A ~355 Rib -‘su 100 - spars 2 to 3-L.040 Tn. ¥ I-1/4 in. x 2-11/16 in. | Al. Al. 2487
angle
57-03-852-1 QQ-A-SSS (T) fib - Sta 100 - spar 3 to .040 in. x 6 in. X 14=1/2 in. Al. Al. 2uST
aux spar
87-03-853-1| 0Q-A-35 (T) Rib - Sta 100 - aux spar to L040 #n. x 6-3/4 in. x 13-1f2 in. Al. Al. 2457
sux spar
B7-03-854-] gg-A-355 (T)  |Rib = Sta 100 - aux spar to |.0u0 in. x 9-21/32 in. x 14=3/16 ind Al. Al. 48T
aux spar ‘
87-03-624~ | - A=-355 T? Rib - Sta |22 - spars 2 to 3 L0265 in. x ]0-7!8 in. x 14=1/2 in. | Al. Al. 2UST
87-03-624=2 -162-6~- } |jRib -lSta 122 - spars 2 to 3-.040 in. x 1=1/4 in. x 2-||I| At. Al. 24ST
angle
87.-03-858-1 QQ-A-355 (1) |Rib - Ste 122 - spors 3 to  |.080 in. x 7-17/32 in. x 10-1/4 Ino| Al. A, 45T
aux apar
67-03-859~1 QQ-A-355 (1) Rib - Sta 122 - aux spar to |.040 fn. x 6-98/16 in. x 13-3/8 In, | Al AL 24S8T
. alx spar
187-03-860-1 QQ-4-355 (1) Rib - Sta 122 - aux spar to |.0U0 in. x 5-15/32 in. x 8-5/8 in. | Al. Al. 24ST
spar No. 5 '
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RESTRICTED T. O. No, 01.25C-3
MATERIALS FOR REPAIR OF WING SKIN, SPARS, RIBS ARD TRAILING EDGE
MATER AL
PART HO. - SIZE REMARKS
| SPEC N0, TITLE
87-03-788~1 00-A-355 (T) Rib - Reinforcemsnt ~ aileren(.O40 in, x 8~1/8 in. x 7~1/8 in. Al. Al. 24ST
drum support i
87-03-788-2 k7-152-8-(11) Filler 051 é?isxislu in. x Al. Al. 2UST
87-03-788-3 57~ 152-6-(11) Angle L0u0 En. x 2-1/16 In. x B-5/16 in. [Al, Al. 24ST
87-03-645-1 08-1-855 T; RIb - Sta 143 - spars 2 t0 3 [.025 in. x 9-1/8 in. x 13-1/2 in. Al. Al. 2457
87-03-646 NO-A-355 (T Rib - Sta 43 ~ spars 3 to L0480 in. % 9-1/16 in. x 9-1/16 in. 1AL, Al. 2uST
Bux spar
87-03-647-4 NQ-A-355 (T) Rib - Sta 143 ~ aux spar to |.040 In. x 5-3/16 in. x 13-7/32 in. |Al. Al. 2487
sUX spar
£87-03-647-6 -A-355~ T} Strap ) .102 in. % 1 in, x 5-3/8 Al. Al. 2487
B7-C3-64B-} A-355— T Rib - S;n 143 - aux sper to }.032 In. x 5-3/16 In. ¥ S-IIIIB in. [Ab. Al. 24ST
spar
8703649 QQ-A-355 (A} Rit - Sta |43 - aft of spar 5[.025 in. x 6-5/16 in. x 6-1/2 in. jAl. Al. 2430
87-03-666 QQ-A-—355 m RIb - Sta 164 - spar 2 to  [.025 tn. x 8 in. x 12-5/8 in. Al. Al 2457
spar
- j87-03-667-1 A 262 m Rib - Sta 164 - spars 3 to 5 [.032 in. x & fn. x 23-1/2 in. Atclad 24ST
87-03-667-4 -A-355- Rib -|Stl 164 = spars 3 to §5«.040 in. x 2-1/8 ln. x 3-13/16 in. [A). A}, Z4ST
angle
r7-03—667-6 QQ-A-355—(A) Rib —'Sta |64 ~ spars 3 to 5 -/.064 in. x 1-15/ 6 in. x 3-5/8 in. |Al. Al. 2450
angle
E7-03—687 88-A—355iTl Rib -~ Sta [85 - spars 2 to 3 L025 in. x 7 in. x 11-5/8 in. Al. AL, 24ST
7-03-688~1 -A=355(T Rib - Sta 185 - spars 3 to & {.032 in. x 6-7/8 in. x 2I- I/4 in. |Al. Al. 24SY
87-03~-306 1I067—§l) Ribs — Sta 18% - aft of spar5[.025 In. x B In. x 5-1/4 In Al. Al. 2US0
87-03-848~1 QQ—A—3 5(T) Rib - Sta 90 - spars 3 to 5 |.0U0 in. x 11-15/18 "Thex 38.1/2 injAis AlL 248T
87~03-705~1 IIOGT-(!) Rib - Sta 205 - leading edge |.032 in. x 6=1/2 in. x 50 in. Alelad 2450
to trailing edge
8§7-03-705-2 DQ-A-355 (A} Rib - Angle - sta 205 ~ lead- .032 in. x 1-3/8 in. x 3-1/2 in. Ao Al. 2450
ing edge to trailing edge
75-03- 1621 57-152-6-(l|) Rib - Plate ~ ‘sta 205 - lead-[.051 in, x 1-13/t6 in. x 3 in. Al. Al. 24ST
ing edge to trailing edge
75-03-187-1 Np-A-355 (T) Rib - Reinforcement - sta 205-/.040 in. x 5 in. x 5-8/32 in. Al. Ab. 2usT
Teading edgetotrailing adge
87-03-811=2 -A-~355 {A Spar No. | - Inner 051 In. x 11-1/2 in. x 92-3[4 in. jAl. Al. 248T
187-03-911-2 8 ~-A-355 {T Spar Ne. | - Inner P-uWOF L0581 in. x II-}IZ in. x 92-3/4 in, (Al. Al. 2487
7-03-811=-3 A-355 (A Spar No. | - Outer 040 in. x 8-1/2 tn. x 113-3/8 in. [Al. Al. 2487
87-03-911-3 -A-355 (T Spar No. | - Outer P-4OF 040 !n. x 8-1{2 in. x 113-3/8 in. |Al. Al. 2487
7-03-811~13 ~A-355 (A Spar Ko, | - Reinforcement .064 in. x 5-3/8 in. x 5-3/8 in. Al. Af. 24ST
87-03-911-13 8-A~355 T Spar Ho. | - Plate P-UOF . 0610 In- x 5-2/8 in. x 5-3/8 in. Al. Al. 24ST
87-03-811~5 -A=-355 (A Spar Mo. | - Angle 081 x 2-1/4 in, x _28-1/16 in. JAl. Al. 2us0
87-03-839 -|52-5={T Spgrtgo. L ~ Flange - lower - Alcoa d{e Mo. (K-27290) Al Al. 24T
outboar
81-03-027 57 152-5-(T) spar No. | - Flange - upper -|Atcoa die No. (k-16017} Alclad 2457
intermediate
87-03-551 57-152-5 (T) SparbNo. ] = Flange - lower —|Alcoa die No. {k-16016) Al. A). 2UST
inboard
87-03-694 57-152-5 {T) Spartgo. ; - Flange - uppar -|Alcoa die Wo. (k~-27291) Al. Al. 2487
outboar
81-03-027 57-162-5 (T) Sp?r Ho.dl - Flange - upper -!ATcoa die Ko. {K-16017) Al. Al. 28T
nboar
4]

-053-812~ -A- 7 5 No. 2 ~ |nboard L040 in. ¥ lﬂ-llu in. x 133-1/2 in.[Al. AL, 208T
i) TSRl ey Ro. 7 - Outhoard 1032 ine x 7=1/2 ine x 72 i Ale Als Z4ST
§7-03-812-5 ~A=358-(T $par No. 2 - Plate LO4C Fn. x N-7/8 In. x 9-]5}]6 in. |Al. Al. 2uST
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MATERTALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRAILING EDGE
MATERTAL
PART NO.
SPEC NO. TITLE SIZE REMARKS

R7-03-912-5 -A-~355-(A spar No. 2 - Stiff - N - -

B dit2  Ro-a-3ss-|T)  |sear No. 2 - Stitener P-40F 1051 Ine ¥ 18 I X 2T i, R A 2450
7-03-812-15 -A-355-(A Spar No. 7 - Angle splice  [-08] in. x 2- e imeu 1z e R
7-03-812-22 -A-356-(T Spar No. 2 - Filler ‘01 in: % 15]16 in.x 2-9716 in. his Al 28
7-03-733 57-152-6-(T Svg;tgg;rg - Flange ~ Upper - [Alcoe die No. x-z7ass§ A1, Al 24ST
7-03-812-24  [9g-A-354-(T) sp7;b§2;62 - Flange - lower - [Alcoa die No. (x-15004) Ll. Al. 248T

87-03-813-2 0Q-A~355- T) Spar No. 3 - Inboard +0 . . -

7-03-813-3 qq-a-ass-it Spar No. 3 - Outboard ‘024 in: ¥ !3:?52 e 5%15}{§ A
7-03-8{3-20 QQ-4-355-(7 SP:;.N?EOS — Reinforcement - [.080 fne x 6 in. x 6 In.
7-03-813-12 A-356-(T spar No. 3 - Filler plate +125 in. in. - .
7-03-813-26 §§:A~355- i spar Ho. 3 - Filler Su.t. .093 #:. : = i:. : g-”“g E:. A, Al. 24ST
7-03-813-23 -« A-355-1A Spar No. 3 - Stiffener ‘032 in, x 3-1/4 In. x 11-5/8 In. AL Al. 2430
7-03-814~5 00-A~355 (T spar No. 4 - Web sheet .ou0 in. x 10-3/4 En. x57-11/18 In. tAle Al. 2uST

87-03-814-8 0Q-A-355 A Sp:?d:?; 4 - Top channel - 072 in. x 3-I?£ in. x 28-II£ in. |Al. Al 24SO

87-03-814-7 00~ A-355 (A} Sp?; zo. 4 - Top channel = .064 in., x 3 In, x 26~3/8 In.
ner

87-03-814-8 -A-355 Ai spar No. 4 - Channel 084 in. x 2-5/8 In, x 10 in.

87-03-814-33 -A-354 (T Spar No. 4 - Anfle 92126 - 2 - 33-1/2 in. Al. Al. 24ST

87-03-814-15 -A=355 {7 Spar No. & - Filler “OUD in. x 1=5f]6 in. x.3=1/2 in. Al Al. 2457

§7-03-814-16 A-3565 T§ spar No. 4 ~ Reinforcement L0651 in. x iO-Sllﬁ in. x 12-9/16 indAl. Al. 248T

87-03-TW7 -152-5 (T Spar Ko. 4 - Lower - inner Alcon die No. { -16022) Al. Al. 2087

87-03-815~1 -A~355 (T Spar No. 5 - Web 0U0 fn. x.9-1/8 In. x 126-1/8 ins (Al Al 2431

87-03-815-2 -A-356 (T gspar No. 5 - Web Lou0 fn. x 7-7/16 [n. x g5 in. Al. Al 2uST

87-03-815-6 -A-355 (A ‘Spar No. 5 - Angle 040 in. x 1~3/8 in. x 6=7/8 In, Al. Al. 2080

§7-03-B15-10 ~A=355 (A Spar Ho. 5 - Angle L040 fn, x 1-1/8 In. x ug-5/8 in. At. Al. 2uS0

87-03-552 - 1652~5-(T Spu? No. b - Lower - extru- Alcoa die No. (K-2739u) ' Al. Al. 2uST

sion

7-03-817-1 8 -A-355-~ T; Auxiliary Spar - Reer L0501 in. x 9~8f16 in. x Fu-142 tn. |Al. AL. 24ST
7-03-817-5 -A-355-( A Auxil{ary ?par - Relnforce- |-125 in. x 1-3/8 in. x 12-3/4 in.  [Ale Al 2180

ment angle

7-03-816-4 00-A-385 (T) auxf1lary Spar - Front L0651 in. x 10-5/16 in. x Zu=1/4 in.|AY. AT, 2U5Y
7I-D;ka- A=178T Rivet - Same for lower = 1/8 in, dia. ipper main

brazier heed . ﬁlana
73-D=5- A-178T Rivej - Same for lower « 5/32 in. die. pper main
78% countersunk . plans

ARUY 2= AD U= A-175T ‘Rivet - Same for lower - 1/8 in, diw. Upper main

flathead piane

ANY 30D -6~ A-178T Rivet - Roundhead 3/16 in. dia. Lo:?:n:aln

ANU 2506~ A-178T Rivat - Countersunk 78° 3/16 in. die. Lo;?;n:nin

ANZ3- 124 29-59 Mfg. Bolts - Without cotter pin | 3/4 in. long X 7116 in. shank Lo:?:n:ain_

ole

365-1032 25527 Mfg. Nuts = Self-locking - fine {5/64 in. x 3/8 in. Lo:g:nzain

AN9E0-10 1010 Stesl Washers - Plain t3/6% in. 1D x 7/16 In, OD Loz?:n:aln

525~ 1010 57-107-17 Screws ~ Washer head 5/8 In. long, 7/32 In. shank Lo:?:n:gln

87-03-820-1 00-A-355 (T) ngg S:;In - Uppa;; Ig- _06% in. x 20-1/2 in. x {22-1/2 InJ Al. Al. 2045T
oard - spars o

87-03~820-2 QQ-A-355 (T) wlgg Szln - Upper = out- L040 in. x I&LSIB in., x 85=1/2 Ind | Als A¥. 28T

oar
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RESTRICTED T. O. No, 01-25C-3
MATERIALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRAILING EDPGE
N MATERIAL )
PA NO.
SPEC NO. TITLE SIZE, REMARKS
87-03-822-1 )0-A-355-(T) nggt8kdn - Upper - spars .051 fn. x 85 in. x 108 in, Alv Al ST
0
87-03-822-4 0Q-A-356-(T) wigntSkén ~ Uppar = spars ,082 in. x 32 in. x ¥4 In, Al Al ST
o
87-03-822-29 )0~ A~355-(T) NIEE Sk}n - Reinforcemesnt (051 in. x & In. x 7-3/4 in. Al. Al 2457
enly
F7-03—822-30 [10-A-355-(T) wing Skin - Patch - LK only [.040 in. x 6-1/2 In. x 12-1/2 in. Al. AL, 2487
IB?-OS-BZQ-! 0-A-355-(T) Wing Skin - Upper - spars L0561 in. x 15-5/8 in. x 105 in. Al. Al. 2UST
87-03-823-2 1G-A=355-(T) Wing Skin - Lower - inboard - [.040 in. x 37 In. x 43 in. Al. A, Sheet
spars 3 to 4§ 2usT
87-03-823-3 NQ-A-355-(T) Wing Skin ~ Lower - inboard - [,040 in. x 10-3/% In. x 12-3/16 In. | Al. Al. Sheet
spa;s 8 to 4 - relnforce~ 48T
men
87-03-823-13  [0Q-A-365-(T) Wing Skfn - Lower - inboard -|.051 in. x 15-1/2 in. x 70 In. Al. Al. Sheet
spars 4 to 5 2457
669-0-2 1112 steel wing Skin - Lower - Inboard - 25‘54 §n, x 11/32 in. x 1/8 in, Nut plate
spars 4 to 5 - fastener igh
81-03-049-1 57-152-6-11 Wing Skin ~ Lowsr - {nboard - |.064 in.x 2-5/16 in. x &-1/4 In. At. Al, 2457
spars 4 to 5 ~ gusset - RH
75-03-816-2 57 162-6=1 | Wing Skin ~ Lower ~ Inboard ~|,051 in. x 5-5/8 n. x 12 In. Al. Al. 24ST
spa;s 4 to 5§ - reinforce~
men
87-03-823-18 0Q-A~355 (T} wing 5kl; - tower - outboard =[.051 in. x 1B in. x 78 In, Ao Al. AST
spars 3 -
87-03-823-19 00-A-355 (T) wing sklg - gower - outboard -|.032 in. x 23 in. x 116 In. Al. Al. ST
spars 3 -
87-03-823-3/ 00-A~355 (T) wing Skin - Lower - inboard -1.032 in. x U=3/% In. x 9-3/8 in. Al Al 2487
spars 3 - § - relinforcement
87-03-821-1 |57~ 152-6=11 Wing Skin - Lower - spars  [.051 in. x 20 in. x 97-1/2 in. M. Al 28T
87-03-921-| g-A-3855-(T) Wing Skin - Lower ~ spars L051 in. x 20 In. x 97-1/2 In, Al. Al. 2uST
2 to 3 - inboard P-UOF .
87-03~821-2 57=-152-6-11 wing Skin - Lower - spars L0232 Ine x 1U=1/16 Tn. x 93=1/4 in. | Al. Al. 45T
2 to '3 - outbhoard
87-03-921-2 0Q-A--365-(T) Wing Skin - Lower ~ spars .032 in. x 14-1/16 in. x 93-1/4 in. | Al. Al. 248T
.2 to 3 ~ outboard P~UOF
}100-D=~5~7 1115 steel wing Skin - Lower ~ screw 7/16 in. long 100 gounter-
sun
87-03-229-1} 57-1692-6~1 ¥ing Skin - Lower - rein- L05] in. % 7-1/32 In. x 18 in, Ab. Al. MST
forcement - LH
87-03-688 00-A-856-(T) wing Skin - Lower - rein- L040 in. x 3-3/8 in. x 22 iIn. Al. A, 24ST
forcemant - LH
87-03-181-1 57-152-6~11 wing Skin - Lower ~ plate ,032 In. x 12-9/32 in. x 20 in. Al Al 248T
87-03~779 0~-A-355- (A} WIngI?kln -Rhower « channel |.0Bf In. x 2-1/4 in. x 5-1/4 in. Al. Al. 2450
splice -
'87-03-795-! &3-A-355— T) Wing Skin - Lower ~ frame ,082 in. x 5-8/16 In. x 7-9/16 in. | Al. Al. JST
75-03-367-1 =526 Wing Skin = Lower - channe! [.051 In. x 2-5/18 in. x 5-1/2 In. Al. Al. 24S0.
splice - RH .
§7-03-810- -4 -355-{T wing - Nose skin =~ inboard L0501 Ins x 42 in. x 101 in. Al Al 28T
l37-03-B'0-5 %%—A-SSS— T} Hing - Nose skin - outboard 1.040 in. x 3}-I72 in. x 106=7/8 in.| Al. Al. 24ST
365-428 527 Mfg. Wing - Rose skin - nuts - f[ngsfls in,. x 7 }6 in. : Self-Tocking
365- 032 Wing ~ Nose skin - nuts - fing 15/64 in. x 7 8 in. Self-tockin
87-~03-810-6 A-+355 T] wing ~ Nose skin - shim .00 in. x 3/% in. x 6 in, Al. Al. 243
87-03-810-18 8 ~A=355-(T ¥ing : Nose skin - reinforce-|.05f in. x 16 in. x 33-1/8 in. Al. Al, 248T
men
87-08-810~19 0g-A-255-(T) Wing ; Nose skin - reinforce-|.i102 in. x 3-5/8 in, x 3~1% in. Al. Al. 2usT
men
59-D-7 1112 steel Wing - Nose skin - nut - 1/2 In, x /2 in. x 9/32 in, high Elastic nut
piate - RH type
87-03-828~1 0-A-355-(T) Tralting Edge - Inboard- sking.025 in. x 22-3f4 in. x 131-7/16 in.| Al. A, 245T
upper
87-03-826-2 R0-A-365-(T) Trailing Edge -~ Inboard - .025 In. x 21~15/16 in. x 22-1/2 in,] Al. Al. 2057
skin - lower ‘
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MATERJIALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRATLING EDGE
MATER AL
PART NO. S1IE REMARKS
SPEC NO. TITLE .
§7-03-826-3 0Q-A-355-(T) Tr:‘I‘Hng iEdge - Inboard - 032 in. x 8-1/4 in. x 25-3/4 in. [A1. AL, 2uST
skin - innar .
87-03-826-5 00-A-355~{T) Tratling Edge - Inboard - 25 in. x 27/32 in. x 21-29/32 In. ). AL, 2UST
skin ~ reinforcement
87-03-826-6 0Q-A-355-(T)  |Traliing Edge - laboard - L0480 fn. x 1/2 in. x 2-1/% in, I. Al, 248T
aklin - piate .
87-03-826-7 0Q-A-355-(T) Tr?‘lilianid e - (nboard = ,032 in. x 1=1/4 In, x 2-1/4 in. Al, Al. 2UST
skin - er
AN3-5 57- 1525 Trballlng Edge - Inboard - 5/8 in. long x 1/4 in. shank Steel
olts
1126-0-2 1060 Steel Trailing Edge - Inboard - 469 in, x 31 /64 in, F1at anchor
nut - plate . type
B7-03-526-4 gg-n-ass- T} Traiting Edge - Inboard - door|.032 in. x 5-1/2 In. x lo-s{a in. 1. Al 2457
87-03-639 -152-6-{1 Ribs~- Aileron - center hinge ].032 in, x 5-§7/32 in. x 6=~ 5/16 inJAl. Al. 2usD
87-03-532~1 ~ ~-A-~356-(T WingTip - Skin - upper .020 in, x 2! in. x 54 in, Al. Al, 2u4SY
27..03-532-2 -4-355-{T Wing Tip - Skin - Tower ,020 in. x 22 in, x 54 in, 8. Al. 2487
87-03-532-3 ~A=366-(A Wing TTp - Spar Ho. 2 .020 in. x 5-5/I6 in. x I7 in, Al. AL, 2450
87-03-532-4 ~A=355-{A Wing Tip ~ Spar No. 3 1020 in. x B=5/B In. x 18~3/4 in. [Al. Al. 2480
§7-03-532-F -A-355-(A WingTip - Spar Ho, Y4 .020 in. x 5-8/16 in. x 17-7/8 in. |Al, A]. 2450
87-03-532-6 -A-355-(A Wing Tip ~ Spar No. § ,020 in., x % in. x (U-7[8 in. a1, Al, 2u50
87-03-532-7 ~A=355-{A wing Yip ~ Rib L020 in. x 4-3/8 in. x G-I{'-l in. Al. Al. 2HSD
87-03-532-8 -A-355-{A WingTip - Kib 1020 in. x 4-3/4 in. x 10-1/8 in. (Al Al. 280
87-03-532-9 -A-355-(A Wing Tip - Rib 1020 in. x %-3f4 in. x 10_In, A1, Al. 2US0
B7-03-532-10 ~A~355-{A WingTip ~ Rib L020 in. x Y-1/8 in. x 89-7/8 in 1. Al. 2450
87-03-532-12 ~h2365-(T WingTip - Spacer - top 051 in, ¥ 19;32 in. x 36 in. Al, A. 245T
§7-03-532-16 ~A-355-{A WingTip - Leading edge L025 in. x |=-5/8 in, x 32 in. 1. A}, 2450
75-03-148 5 ..72-311-}1 Ying Tip - Trailing edge "casting” . Ay, Allo;
87-03-532-17; IBQE-A-SSS- T; Nir';g'trtlp ~ Spacer - fop and L05] in. x 18/32 in. x 10-5/8 in, [Al. Al. 2857
ottom
87-03-532-14 110674 WingTip ~ Rib - sta 206-1/2 |.032 in. x 5-II{I6 in. x 48 in, , |Alclad 2430
6§70-D-4D-% 1787 ¥ing Tip - Rivet - hollow - 1/8 in. dia. x 1/8 in. long Aluminum Alloy
omson
75-03-203-1 57-152-6~(1) Wing Tip - Clamp LO40 in. x 7/8 in. x 2-5/16 in. Al. Al. 2430
87-08-50i -1 57~152-6=(1 Flap - Skin L025 in. x 22 in. x 125 in. Al. Al. 2487
87~-08-501 57152611 Flap~- Ribs - all L024 in. thickness Ab, Al. 2uSC
87-08-501 57-162-6-{! Flap~ Siringers -~ all LO40 in. x §=3/0 in. Al AL, 2450
87-08-501 -20 57-152-6-{1 } Flap~ Reinforcement L064 in. x I=1/8 in. x -1 /2 in. Al. Al. 2450
§7-08-501-21 57-152-6~{1] Flap- Filler L08] in. x IIZ in. x 118 in. 1. AL, 2450
87-08-501 57-|52-6-(1 Flap - Angles - alil .025 in. thickness Al. Al. 2uS0
87-08-501-26  |57-152-6-() Flap - Deam L040 in. x 5-1/2 in. x 120 in, Al Al, 248T
87-08-501-27 57-152-6-{ ¢ Flap- Reinforcement L0 in. x 1-3/4 in. x 2-5/8 in. Al. A1, 2uS0
1018-D~72 flap~- Trailing edge - also Itf16 in. x 3/16 in. x .035 in. Alcoa die No,
_13/32.in: 20-5/8 in. long ) T-608
1019-D-22 Flap- Tralling edge - 43/6% in. x 3/16 in. x .035 in. Alcoa die No,
?8_in. . . walk-away ~609
75-08-024-6 57~152-6~ llg Flap - Hln?e - outboard | 092-DB=-2=57_in, Al. AL. 2UST
75-08-011 0Q-A-367-Gr. Flap- Spitce ~ trailing edge "Fci:rging; ;[‘E'?gs_llslslll}g.iﬁ 3/16 Al. Al. BIST
n, an in. x .
75-08-024-5 57-152-6-(11) |Flap~ Hinge - inboard 1092-D8-2-57 |/8 in, : A). AL, 28T
75-08-013 57-107-17 Flap - Trunnion 5/8 in. dia. x 2-13f16 in. Steel bar
167-05-501-200 [QQ-A-355-(A)} hileron - Hose ribs - atl ex- |.026 in, thickness Al. Al. 2450
’ cept -18 and ~113
87-05-501-18 9g-A~365-(A) Alll‘e%on- Nosa rib - also -113|.040 in. x $-23/32 in. x 4=1/2 in. |AL, A). 2850
§7-05-501 -8 -A-355-(T Alleron - Nose beam - L/R L032 in. x 5-1/8 in. x 84-1/16 in. IA[. Al. 2UST
87-05-501 -4 ~A-355-{T A{leron - Nose skin- L/R L025 in.x. t4=7/8 in. x 83-3/4 in. [, AL 2487
{87-05-501-16 -A-355-(A Aiteron- Brace - LfR 020 in. x 3-15f32 in, x 14-§3/32 |kl AL, 2450
in.
B7-05-501 -A-355-{A) Aileron~- Ribs = L/R .025 in. and .020 in. thickness k1, Al. 2480
87-05-501-40 ~-A-359 Afleron~ Trim tab - RH L06] in. x 2 in. x 13-1/2 In. Aléssir};ﬁt
7-05-50] -90 Q-A-355-(A) Afleron - Reinforcement L/R 040 in, x 4-5/8 tn, x 4-3/4 in, Ay, Al. 2450
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MATERIALS FOR REPAIR OF WING SKIN, SPARS, RIBS AND TRAILING EDGE
MATERFAL
PART NO, SIZE REMARKS
SPEC NO. TITLE .
91}-D- Q0-A-355-14) Ailoron = Trailing edge L/R [.6 in. x .25 in. x ,022 in, Algron die No,
-48
2-03-014 QQ-A-331 (T) Aileron - Car Strip - Upper ["Y" Shape .77 in. x 03] in. thick |Al. Al 5387
and tower LJR
87-05-017 57-180-2 Aiteron - Balance tuba - 3/4 in, 00 x .035 in, x 39-1/2 in. [Stes)
total weight 6, .1
1-8
87-05-504 -A-355 (T Aileron = Trim tab.- ribs -LH}.020 in. thickness Al, Al. 2uST
87-05-504-3 ~A=3556 (T Alleron = Trim tab - beam ~1H}.025 in. x 2-1/8 in, x 11=0/4 in.  |AL. Al. 2usT
87-05-504-2 ~A-355 (T Alleron - Trim tab - skin -LH].0I6 in. X 6~1/2 in. x il-l{“ in. A1, AF. 2UST
B7-05-504~12 ~A=355 {T) Altlﬁfon - Trim tab - anglies -|.05F in. x 3f¢ in. x 3-1/4 in. i Al. AT, 2487
B7-~05-504-12 0Q-A-356 {T) hileron - Trim tab - rein-~ LOB0 dn. x 3/% in. x 1-1/2 in, Al. A). 2457
forcement - LK
87-05-501~131 -A-355 (T Alleron - Tapping {late -4 11/8 in. x 74!6 in. x 3-1/4 in. Al. Al. 24ST
87-05-501-137 -A-355 (T Aileron - Angte ~ LH 064 in. x in, x 2-7/16 in. Af. Al. 2487
87-05-501-87 -A-3% (T Aileron - Gusset - LM 2020 in. x 1-1/2 in. x 1=1{2 in. Al. Al 2uST
- 152 - RESTRICTED




RESTRICTED

SECTION VII

T, 0. No, 01-25C-3

STABILIZER AND FIN

1. General,

The stabilizer and fin are of aluminum-alloy con-
struction consisting of spars, stringers, and inter-
costal ribs which are covered with an aluminum-alloy
highly stressed skin, (See figures 104 and 105,)

2. Stabjlizer,

a. Neglipible Damage. - Smooth dents free from
cracks, abrasions, and sharp corners may be neglected

provided the adjacent rivets are intact, and there is
good reason for assuming that the damage has not
affected the internal structure, Wherever possible
these dents should be restored toshape taking care to
avold cracks,

b. Damage Reparable by Patching,

(1) NoseSkin, - The method of repairing the nose
skin is shown In figure 106. Attach the .051-inch splice
plates tothe undamaged skinwith 1/8-inchsolid rivets.,
The ,051-inch 24ST aluminum-alloy skin insert may
be attached with Cherry blind rivets after the plates
are in position,

(2) Main Skin, - Repair to thestabilizer skin may
be effected as shown in figure 107, For attaching the
strap plates to the ,020-inch skin use AN426AD-4-4
_ rivets spaced at 3/4 inch. For the .025-inch skin use

ANA426AD-4-4rivetsat 1-inch spacing in two staggered
rows as shown infigure 107, For attachinga .020-inch
skin patch to a strap plate use two rows of Cherry
blind - 1/8-inch diameter countersunk rivets, For at-
taching a .025-inch skin patch, use two staggered rows
of Cherryblind 5/32-inchdiameter countersunk rivets,

(3) Flanges and Webs, - For flange and web re-
pair of the spar, see figure 108. When effecting re-
pairs, refer to the chart on figure 10 for the number
and spacing of rivets, Use the existing rivet holes
for the skin rivet pattern.

(4) Stiffening Beads. - For repair over a stiff-
ening bead of the spar use the same material, one
gage higher than the damaged member, using AN442AD-
4 rivets as shown in figure 109,

(5) Spars Containing Lightening Holes, - For re-
pair of aspar sectionwhere there are lightening holes

use 24ST aluminum-alloy material of the next higher
gage and attach with AN442AD-4 rivets as shown in
figure 109,

(8) Reinforced Spar Sections. - Damage to rein-
forced sections of the spars should be repaired by
splicing in new sections or by adding two pleces of
stock, one on each side of the web and doubler, The

W F

=153 -

total thickness of these two repair plates is to be
equal to the total thickness of the web and doubler.
The required number of rivets is the same as given in
figure 108.

(7) Rib Flanges. - For damage to any flange of
the rib patch by a bent-up angle attached to the web by
a minimum of three 1/8-inch rivets on each side of
the damaged area as specified in the chart. (See fig~
ure 110.)

(8) “v” Stringers. - Forrepairof a‘'V"’ string-
er, see figure 110. Drill and punch out the necessary
skin rivets according to section I, paragraph 8. Cut
away and clean the damaged area of the stringer. In-
sert a filler plate of the same gage material (248T)
and rivet the sectlon as shown in thefigureusing three
rows of 1/8-inch rivets on each side of the damage.

¢. Damage Reparable by Insertion, - For a syt
stringer insertion splice, see figure 110. prill and

punch out the skin rivets, cut away and clean the dam- -

aged area and insert a new section of Alclad 248T,
leaving a 1/32-inch clearance at each end, Splice the
new section ends, using three rows of rivets on each
side of the cut, leaving a rivet edge distance of 2-1/2
diameters, '

d. Damage Necessitating Replacement. - Sections
of the spars between the fin and fuselage attachment

fittings should generally be replaced if damaged. The
webs should be spliced at least 3 inches outboard of
the fuselage fittings. Replace all damaged gussets,
fittings, etc,

3. Fin.
a. Spars,

(1} Webs and Flanges, - Web and flange damage
should be repaired according todatagiven infigure 108,

{2) Reinforcement Angles, - Reinforcement angles
on spars No. 1, 3, and 4 should be either replaced if
damaged or repaired by attaching a .025-inch 248T
angle over the damaged section with 1/8-inch rivets.
Use at least 4-1/8 inch rivets, two in each leg of the
angle, at each end of the damage, '

b. Ribs, - For webdamagea minimum of two 1/8-
inch rivets are necessary on each sideof the damage.
The flange repair should be the same as used on the
stabilizer as in this section, paragraph 1b.(3). (See
figure 108.)

c. Stringers, - Patch the damage with four rivets

on each side of the damage, same as the tail plane.

repair. (See figure 110.)

d. Skin Patches. - Use 1/B-inchrivets at 3/4-inch
spacing around the damaged area of .020-inch skin;
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use 1/8-inch rivetsat 1-inch spacing in two staggered
rows for ,025-inch skin. Wee figures 1068 and 107.)
For repair of the running light, see figure 111, Cut
away and clean the damaged area, Redrill exlsting
holes with a No, 20 drill and use D.T.D 327 - §/32-
inch diameter countersunk rivets. Replace aluminum-
alloy 24ST, .020-inch plate and lamp assembly,

e. P-40E Dorsal Fin, - The original P-40E {in is
the same in all details as the P-40D fin, To expedite

- 154 -

T. 0. No, 01-25C-3

production of the new fin, a fin overlay was designed to
tit over the original fin construction, (See figure 112,)

1. Attachment - Fin to Stabilizer, - This fitting is
buiit of X4130 steel that is heat-treated to a tensile
strength of 90,000 pounds per square inch. Repair to
this fitting s not practical because the shock from the
fmpact of shell fire would misalign the channels,
These channels have to be parallel within a tolerance
of 4+ .015 inch,
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Figurg 104 - Stabilizer Assembly and Skin
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MATERIAL FOR REPAIR OF THE STABILIZER
MATERIAL
5 L)

PART NO, SPEC MO, TITLE V2E _HE ARKS
B7-11-501-1 11067-(1) Stabilizer - Nose skin L0861 in. x 20-5/16 in. x 68-5/8 in. | Alclad 2430
87-11-501-2 57-162-6-(11 Stabilizer - Bottom skin 2025 in. x 10-1/B in. x 66~5/16 in. | Al. Al. 24T
g§7-11-50]-3 57-152-6-111 Stabilizer - Top skin L020 in. x E0-7/B in. x 66-5/16 in. | Al. AJ. 25T
87-11-501=18 57-152-6~{11 Stabilizer - Angle L032 in. x 7/8 in. x 8 In, Al. A). 2uSY
B7-11-601-19  |57-156=6-{11 Stabilizer - Angle L0840 in. x 7/B in. x 3 in. Al. Al. 24ST
673-0-4-4 A7ST Stabjlizer - Rivet - 78° 1/8 in, dia. x /% in. long

counter sunk
67 1-D-5AD-3 A17ST Stabilizer - Rivet - 5/32 in. dia. x 3/16 in, long
Stmg?}fiad Dr;zlez hefaldt dii/8 di 3-5/16 1 ] '

ANYY2AD-4.3 1/2 abilizer - Rivet - flathea in., dia, x 3-5/6 in, long

87-11-512-2 / §7-152-6-(1 Stabilizer - Rib ,020 In. x 5-1/2 in. x 9-3/16 in. Al. Al, 2459
87-]i-B12-8 57~ 152-6-(1 Stabjlizer - Rib +032 in. x 4=15/16 in. x 7—I5[|6 in.{ Al. Al. 2450
87-11-512-9 §7=162-b-(f Stabilizer - Rib 025 in, x 3-3/8 in. x 6=1/¥ in, A). Al, 2480
B7-11-B12-14  |57-152-6-(1 Stabjlizer - Nose 2025 in. x 41/ in. x 8-3/4 in. Al. Al. 2450
§7-11-516-36 57~152~6=(1 ; Stabilizer - Spar 04D in. x 6=83/16 in. x 64-B/8 in. | Al. A}, 24ST
67-11-515-14 57-152-6-(}] Stabilizert- Spar -~ rein= LO40 in. x Y-5/B in. x 16=1/6 in, | At. Al. 2487

o orcemen
§7-1i-515-33 57-162-6=(11 Stabilizer - Spar - channel |.040 En. x 2-3/Y in. x b-1/2 in, Al. A1, 2457
87-11-616-32 57-162~6-{ 11 Stabilizer - Spar - angle LOU0 in. x 1-9/16 In, x 65-7/46 in. | A1, Al. 24ST
B87-11-6i5-11 57=152-6= ls Stabilizer - Spar 032 in, x 6-9/18 in, x 6U=5/8 in. | Al. A}, 243T
8701 |=516-16 57-152-6-(1 St?bllizert- Spar - rein- L0382 in. x 7-5/8 in. x 18~ in, Al. Al, 2450

orcemen
87-11-5156-22 57-152-6-(11}) Stabilizer - Spar - channel |.04¢ in, x Z-3/% in. x 8-1/2 in, A). Al, 2437
87-11-515-16 11067 St?bilizert- Spar - rein= L0256 in. x 7-7/16 in. x 12-5/8 in, | Alclad 2US0
orcement .
AN23-8A Stabilizer - Spar - bolt 1/2 in. Yong x 3/i6 in. shank Wi}hout cgt;
er pin ho
365-1032 Stabjlizer - Spar - nut - 15/64 in, x 3/8 in. Fine thread
se)f-locking
ANY60- 1O Steel Stabilizer - Spar - washer 13/64% in. 1D x 7/16 in. QD 1/16 in.thick
76-11-011 AH—?S—S-?GZ Stabilizer - Stud 8 in. screw - 3/32 in. thickness | Forging
B7-11-024-2 57-162-6-(11) Stabitizer - Reinforcement - | .025 in. x I=3/% in. x 1-3/4 in. Ab. AL, 248T
rear
75-11-027 Hoe7=(1) Stabiijzer - Stringer - "V" {,025in.x 3-17/32in.x 49-17/82in. { Alciad 2450
section
§7-11-019-2 57-152-6-{11) St$bilizer - Reinforcement - | .025 in. x 1=3/4 in, x 2~1/8 in, Al, Al, 24ST
- ron
NOTE: Tail Plane - 670 - D stee) rivets or 671D-AD- rivets may be substituted for ANWHZAD- rivets to facilitate
fabr ication where machine riveting is used.
.
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RESTRICTED T. O. No. 01-25C-3
i MATEREAL FOR REPAIR OF FIK
|
1
: MATERIAL
: . . REMAR
; PART NO 'SPEC NO. TITLE SIZE EMARKS
E 87-12-501-2 57-162~6-{ 11 Fin - Skin L0625 In. x 16-5/8 In. x 42-1/2 in. |Al. Al. 2457
| 87-12-501-% 57~152-6~(11} Fin - 3kin “020 in, x 9-7/8 in., x 34=3/4 in, At. Al. 2487
! B7-12-501-6 57-152-6~ IS Fin - Reinforcement 032 in. x 3-1/4% in. x 37=1/% In.- [A), Al. 24ST
| 87-12-501-7 57 |52-6-1 | Fi?sgoggl?201geg7at - 1025 in. x 1-9/16 in. x 12-3f4 in. A1, A}, 2430
B7-12-501-11  |WW-1-783 Fin - Condujt - tube 3/8 in, 0D x ,02Z in, x I8 in.
‘ 87-12-501~12 57-152-6-(11) Fin - Nosepiece - L.E, L020 in. x 3-7/8 in, x 5-13/16 in. |Al. Al. Z4ST
87-1%-501~-14 Fin - Angles ~ 3/4 in., x 3/32 in, thickness Alcoa die No,
T51599- i-1-5/8) K. 78-C
B7=14-501-16 57-|52-6-[I ) Fipn - Filler L020 in., x 3/4% in. x | in, Al. A}, 2437
75« 12-0]1=16 57~ 152~6-1 1 Fin - Rib .032 in, x 4=1f4% in, x 9=if¥ in. AT, Al. 2480
75-12-01 =17 67-152-6-{1| fin - Rib ' 020 in, x 57/16 in. x 10-7/16 in. | A}, A1, 2480
! 75-12-001-29 B7w | 52=6-{ | Fin - Reinforcement L0840 in, x 2-1/16 in, x B~1/B in. Al. Al. 2430
75-12-016-21 -A-355-17 Fin - Spar 025 in. x U=1J2 in. x 39-1/16 in. | Al. Al. 24ST
76-12-016-22 ~A-355-(T Fin - Spar - reinforcement 2025 in. x 1-3/8 in. x 12-1/2 in. Al. Al. 248T
76-12-016-31 4355~ T‘ Fin ~ Spar . L032 in, x 5«14 in, x 36 in. Al. Al. 28ST
75-12-016-30 =152-6=(1} Ein - Spar - reinforcement L064 in, x 5-1/2 in, x 5-1/8 in. Ab. Al, 2450
87-12~501-25 57-152-6-(11) Fin - Gusset - plate LO40 in, x 2-5/8 in. x 2-3/% in. AY. AY. 2857
87~03-596.3 657-152-6-(1 Fin - Light - plate ,020 in., x 3-3/4 in, x 6 in, Al. A}, 2450
§7-03~596=4 57-152-6-(1 Ein - Lignt - channel L020 in. x 5=1/2 in, x L} dn. Al, Al. 2450
87~12-517~1 - A4-355-~{A Fin - Tip - spar ,082 in. x 3 tn, x 9-~15/16 in. Al, Al, 2450
§7-12-517-3 . A-358-(A Fin - Tip - skin ,025 jin, x II—378 in. x 11=3/8 in. | Al. Al. 2450
87~12-517-b -A-355-[A Fin - Tip - plate 040 in. x 2-1/4 jn. x 4-3/8 in, Al. A, 2430
673-D-4-4 787 . Fin = Rivet - 789 countersunk{ |/8 in. dia, x 1/% in. long Al AL, 2450
67 |-D-HAD-Y4 AL7ST Fla -dRivet - modified brazier| /8 in. dia. x I/% in. long
ea
ANGYZAD-l=l . Fjn -~ Rivet - flathead 1/8 in. dia. x 1/% in. long
AN3-6A 29-59 Mfg. Fin -~ Bolt 3/4 in. tong; 3/8 in. shank Hith_outhc?tter
pin hole
. 365428 25527 Mfg. Fin - Nut 5/16 in. x 7/16 In. Fine thread
! AR5]5-8-8 FF-3-91 Mfg. Fin ~ Screw - roundhead /2 in, long Coarse thread
i AN3-5A 29-59 Mfg. Fin - Bodt - 5/8 in, long: /4 in. shank Nit?o%}?otter
pinhole
AN960~ 10 1010 steel Fin - Washer = plain 13/64 in. 1Dy 7116 in, 0D
365- 1032 25527 Mfg. Fin - Nut - self-locking 15/64 in. x 3/8 in, Fine thread
MATERIAL FOR REPAIR OF FIN OVERLAY
87-12-512-2 11067=( 11 Fin Overlay - Skin .032 in. x 3% in, x 3% in. Al. Al, 2457
87 12~512-3 Lhus7-{ 11 Fin Overlay -~ Skin L0382 in. x 34 in. x 3% in. Ab. AL, 2UST
87-12-512-4 1067-(1) Fin Overlay - Leading edge - |.032 in, x 4-1/4 in. x 60 in. Al. Al. 2450
upper
87-12-512-5% 11067=(1 Fin Overlay - Flller rib L032 in. x 2-3/% in, x 8 in. Al. Al. 2450
87-12-512-11 HHOB7-( i Fin Overlay - Filler rib L032 in. x 3=1/2 in. x 8-1/2 in. Al. Al. 2430
87-12-512-6 11067-11 Fin Overlay - Bulkhead 032 in, x 5=1/4 in. x §-i/2 in. Al. Al. 2450
§7-12-512=7 Hoe7=-1 Fin Overlay - Nose rib .032 in. x 5 in. x 18=1/2 in, Al. Al. 2430
B7-1¢-5]2-8 1HO67-1 Fin Overlay - Nose rib .032 in. x & in, x 1112 in. Al. A1, 2450
87-12=512-9 i§067-1 Fin Overlay - Nose rib .032 in, x 2.5 in. x 9 in, Al. Al. 24301
87-12-612-10 1{067=(1 Fin Overlay - Tip skin .032 in. x 12 in. x 16-1/2 in, Al. Al. 2450
87~ 12-512~12 1i987-41 Fin Overlay ~ Flller rib L0382 in, x 2-4/% in. x 5-3f4 in. Al. Al. 2450
87-12-612~13 11067=-¢ 1 Fin Overlay - Filler rib J032 in. x Z-142 in. x 5=-3/4 in. Al. Al. 24350
87-12-512-15 11067~ I‘ Fin Overlay - Bulkhead .032 in., x 5«1/2 in. x 57142 in. Al. Al. 2450
87-12-512-21 11067~ 1 Fin Overlay - Rib L0832 in. x 2-3/8 in, x 12 in. Al. Al. 2430
87-12-512-24 1 1087-41 Fin Overlay - Gang channel 686G1-02-7 5 nuts
87-12-512-29 I067=-L | fin Qverlay - Rib L032 in. x 2-1/2 in. x 7-3/8 in. Al. AJ. 2430
; §7-12-512-36 11067-4 1 Fin Overlay - Rib ,032 in., x 2-142 in, x 6-1/2 in. Al. Al. 2450
87-12-512-H 110671 Fin Overlay - Fillet - teft 1.032 in. x 20 In, x 4§ in. Al. Al, 2US0
same for right .
87~12=-512-43 11067-(1) Fi? Overlay - Leading edge - |.040 in. x -3 f4% in. x 27 in. Al. Al. 2450
ower .
525+ | (-8 AN-QQ-5-689 Fin Overlay - Screw I1/2 in. long, shank L/8 in. Steel -
. Washer head
72A21-02 Fin Overlay - Basket nuts
4]
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SECTION VIII

ELEVATOR AND RUDDER

1, Mass Balancing.

The elevator and rudder are aluminum-alloy, fab-
ric-covered structures. The static balance of each
about its hinge line is adjusted in manufacture by the
addition of lead welghts near the leading edge. The
weights added in each case are the minimum that will
give satisfactory flutter control, 1t is important,
therefore, in effecting repalirs aft of the hinge line, to
compensate for any addition of weight. This may be
easily accomplished as follows: Set the surface on
its hinge bearings, Attach a sufficient length of cord
to the trailing edge of the surface so that it may ex-
tend along the top part of the surface, and over the
leading edge. Attach weights to the free end of the
cord until the top surface assumes a horizontal posi-
tion. Remove the cord and make the ‘necessary re-
pairs, When the repairs are complete replace the
cord and welght in the same position as the original
prebalanced attachment. Add sufficient lead sheet to
the leading edge toreturn the surface to its horizontal
prebalanced position. Attach the lead sheet and cover
with fabric as described in section VI, paragraph 9.3,
(See figure 98,)

2. Elevator.

a. General. - The elevator contains one counter -
weight which is installed inside of the paddle at the
outboard end, forward of the center 1ine of the hinge.
This counterweight isa 2-inch OD x .058-inch x 5-1/8
inch tube filled with 3,607 pounds of lead, It is welded
to webs which are riveted tofheribs, (See figure 113.)
This weight is not accessible.

b. Negligible Damage. - Oneinch holes at the cen-
ter of the rib webs which are at least 1/2 inch from
any other holes or the flanges may be neglected if
there are no cracks.

- ¢, Main Beam, .

(t) Flanges. - Repair flange damage, when in-
jury does not extend more than 1 inch into the web, by
patching with 5/8-inch x 1-inch x ,032-inch 24ST alu-
minum-alloy angle long enough to take two AN442AD-4
rivets in the beam web plus two of the skin rivets at
each end of the damage as shown In figure 108, or use
a repair similar to that shown in figure 100 with the
.032-inch angle long enough to take four AN442AD-4
rivets through the beam flange plus at least two 1/8-
inch Cherry blind rivets through the beam web near
the flange at each end of the damage.

Q
{2) Webs. - Damage that is confined to the web
of the beam should be patched with ,032-inch 24ST
sluminum -alloy sheet attached with one row of 5/32-
Inch Cherry blind rivets at 3/4-inch spacing around

~ 165 -

the damage, K accessible use AN442AD-4 rivets at
3/4-inch spacing.

(3) Webs _and Flanges, - For complete cross-
section damage, patch the member with an equivalent

section as shown in figure 109. Use the next heavier
gage if lightening holes or beads are damaged, If the
section ts inaccessible for riveting the web of the
beam use four AN442AD-4 rivets in each flange on
each side of the cut plus four 1/8-inch Cherry blind
rivets, two near each flange in the web, on each side
of the cut similar to repair illustrated in figure 100,

4. Nose Skin, - Repair is the same ag for the ai-
leron, use an external patch extending to the nearest
ribs and tothe edges of thenose skin, (See figure 99.)

e, Trailing Fdge, - Repalr as {llustrated in figure
102,

{. Torgue Tube, - Replace the entire damaged sec-
tion of the tube, '

g. Ribs,

(1) Webs. - Rib web damage may be repaired by
patching with 248T stock of the same gage as the orig-
inal material, Attach the stock with one row of
AN442AD -4 rivets at 3/4-inch spacing around the dam-

age,

(2) Flanges. - Flange damage repairs should be ef -
fected by replacing the area and using three AN442AD-4
rivets in the web near the flange at each end of the
damage toattach thepatch plecein place as 11lustrated
in figure 108,

(3) Extrusions, - Any damage to the extrusion,
{figure 114) by which the fabric is attached, should
be repaired by inserting a new section long enough to
take at least two 1/8-inch rivets at a 1-inch minimum
spacing. Splice with a .032-inch x 1/2-inch 248T
plate long enough to take two 1/8-inch rivets on each
side of each cut, .

{4) Special Rib Flanges. - Rib flanges that attach
theribs tothe beam webif damaged should be replaced
by a 5/8-inch x 5/8-inch angle of the same gage ma-
terial, The angle should be attached to the rib by the
same number of rivets asused to attach the rib to the
beam web. (See figure 113.)

3. Rudder.
a. General. - The rudder contains two counter-
weights inside of the leading edge. One, made of steel

bar, is welded to plates whichare in turn bolted to the
first and second ribs above the Intermediate center

RESTRICTED
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line of the hinge. The other, anassembly consisting of
lead, three nose ribs, and a channel is located above
the top center line of the hinge, This assembly is
integral with, and cannot be removed from, the rudder
structure. (See figure 115.)

b. Main Beam,

(1) Webs. - Damage confined to the web and at
least 5/8 inch from the flanges may be repaired ac-
cording to figure 108, using AN442AD-4 or 5/32-inch
Cherry blind rivets at 3/4-inch spacing around the
damage,

(2) Flanges, - Flange damage should be repaired
by patching with an equivalent areaand the same gage

- 166 -
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material, using three AN442AD-4 rivets each side
of the damage, {See figure 108.)

c. Ribs, - Repairs for the rudder ribs should be
the same as used for the elevator rib repairs, which
are discussed in paragraph 2.g.(1),(2), and (3).

d. Nose Skin, - Repair on the same manner as an
alleron; use an external patch extending to the nearest
ribs and to the edges of the nose skin. (See figure 99.)

e. Brace Tube, - This tube may be repaired by in-
sertionof a 7/16-inchdiameter aluminum rod attached
with 1/8-inch rivets as in figure 116,

{. Rudder Assembly Locating Fixture. - Seefigure
117 for the rudder assembly locating fixture,

! RESTRICTED
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HATERIAL FOR REPAIR OF THE ELEVATOR
MATER AL
SIZE REMARKS
PART KO. SPEC.NO. TITLE .
57 LD-UAD-Y A175T Elﬁvagor - Rivet ~ brazier 1/8 in, dia. x /4% in. long
ea
AD-Y=l Elevator - Rivet - flathead 1/8 in, dial x 1/4 in, long
|ﬁ32§99° 57-136-4 Elevator - Bonding tab Dia. 1285 in. x dia, .13 in, xulga :teel
shee
A Elevator - Bolt 3/8 in. lon
393?33035 Hus?={1 Elevator - Beam ribs .025 in, th?ckness Al. Al. 24350
57~ 3-G34 i1o67-¢1 £levator - Spar - inboard end | .020 in. x 5-5/B in, x 22-3/4% in. |Al. Al. 2480
57 1 3~033 1067=-(1 Elevgtor - Fairing ~ inboard 1} .0Z0 in. x B in, x 24 in, Al. A}, 2450
en
7-13-032-21 A-355-{A Elevator - Rib 051 in. x ¥-1/2 in, x 7 in, Al. Al 2480
7-13-032-22 A=355={A Elevator - Rib .020 in. x § in. x 6 in. Al, Al. 2450 ¢
7-13-032-25 -A-355-(A Etevator - Rib 040 in. x 5 in, x 3-7/8 in, Al. Al, 2450
7wl3-032-31 ~A-355-(T Elevatog - Tapping plate for=| - 187 in. x 3/B in. x 1=-7/8 in. Al, Al. 243T
SZri
-i3-028 Floe7-( Elevator = Skin - tip L025 in, x 7-1/2 in. % 10=1/% in, A). Al. 2430
;-:g-ozs-l 57—I52£53 I Elevator - Shoe - elevator end; .05( in. x 7-1/8 in. x 7-3/4 in, Al. A, 24350
7=t3u021~1 57-152-6- (1| Elgv?tor - Skin - elevator LORO in, x S=if# in, x 7-1/2 in _ |Ab. Ab, 2450
alance
7=l 3-020 57-107-17 Elevator - Bolt ~ trimtabcontrol | 5/16 in. hex x I-1/32 in. Steel bar
7-13-018-1 B7-152-6-{11 Elevator ~ Skin - nose 025 in. x 15 in.x 60 iIn. AT, A}, 2usST
7-13-016-12 b7-152-6-(14 Elevator - Beam - main L032 in, x 3-3/% in x 13 in, Al Al, 2487
7-13-015 Hoe7-{1) Elevator - Beam - false L025 in, x 3 in, x.27-3/8 in. Algagg sheet
7-13-014=1 57-I52-5-iT? Elevator - Plate - tapping 3/16 in. x 5/8 in. x 3-5/8 in. Dural bar
67-13-013-3 -~ 57.152-6-( 1]} [Elevator - Angles - trim tab | .00 in. x.1 in. x i-3/8 in. Al, Al. 24ST
bearing attachment
87-13-012~1 b7-162-6-(11) |Etevator = Channe} - false L025 in, x I-19f64 in, x 2=1/B in. JA). A1, 248T
beam reinforcement
75 13-037 00~A~354-(T) Elevator - Spacer 340 in, x 516 in, x I-1f16 in. Aliqg}. bar
75-i3-025 10235 Elevator -~ Brace - flap false| 3/8 in. OD x .035 in. x 811/16 in,|Al. Al, tube
heam -~ trailing edge 48T
[76-13-018-1 57-152-6-(F1). Elgvatorﬁzﬁusset -flap beam -~ | .025 in, x 1-5/8 in. x 2 in, Al. Al. 2457
inner hinge :
7~ 13-517-3 57-I52—6-—{I; Elevator - Hib L025 in. x 6 in, x 15-7/8 in. Al. Al. 2450
k7-13-517-5 57— 152-6={ | Elevator ~ Rib 1020 in, x 5=1/2 in, x 15 in. Al. Al, 2450
MATERIAL FOK REPAIR OF THE RUDDER
67 1-D-4AD-4 AL7ST Rudder - Rivet - brazier head 163 in, dia. x /4% in. long
7-14-G21 11067-(11) Rudder - Skip - tip - RH L0840 in, x 10=1/8 in. x 18=3/8 in. AIc&g? sheet
2
7-H4-0§3 tigs7-(11) Rudder - Beam - tip -~ rear L0480 in., x % in, x 6=1/2 in, Alglg% sheet
7~ =022 Hos7-{11) Rudder - Skin ~ tip = LH L040 in, x 10-1/8 in. x 13-3/4 in, Alcigg sheet
. 3 :
87~ 14-025 11067-{11) Rudder - Nose cover - lower L020 in. x 9-1/2 in. x 17-3/% in. Algagd sheet
P?-Iu-dlﬁ 11067-(1) Rudder - Skin - trailing edge | .032 in, x 10 in. x 13 in, Algagd sheet
76- 14034 Hos7-(1) Rudder - Fairing - lower L032 in, x 8=1/2 in, x 2I in, Algzgd sheet
76~ 14=016-1t9 - HO67-(1) Rudder - Rib ~ diagn L020 in. x 5=7/8 in. x 13-3/4 in, Alglgd sheet
[76-14-015-1 | Hoe7-(1) Rudder ~ Rib - upper L0840 in, x 2-1/% in x 3-8/16 in, Alchgg sheet
2
[75-14-015-60 11087-(1} Rudder - Splice - main beam 040 in. x 3-17/32 in. x lH-lle,in.Alg&gd sheat
[75- 14-015-1 11067~(1}) Rudder - Rib - sta 9 L0480 in. x Z-1/4% in, x 16-7/8& in, Alg&gd sheet
75 14-046-13 11067-(1} Rudder - Rib - nose L020 in, x 3-1/% in, x 4=H/4 in, Al;&ad sheet
47 14-030-17 11067-{1) Rudder - Rib web - sta U LO40 in x 5-1/8 in, x 31 in. Alglgd sheet
57- 14-030~15 1o67-(1) Rudder - gib - sta 2 L020 in. x 7-3/% in. x 31-3/% in, Ajgagg sheet
BT- 14-017=1 I|067-{l} Rudder =~ peam - }ower .020 in, x 5=5/§6 in. x 7-5/8 in, Alclad 24350
75+ |4-015-26 1o67-(1 Rudder ~ Beam = tip L0840 in, x 2 in, x B-1/Y% in., Algagd sheet
87~ 14~003-8 11067-(11) Rudder - Beam - inter .020 in. % 2-3/8 in. x 16-5/8 in, Algagg sheet
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RESTRICTED
MATERIAL FOR REPAIR OF THE RUDDER
MATERIAL .
S{ZE REMARKS
PART KO- SPEC M0, TITLE
87-14-023 15067-(1) Rudder - Beam - lower main L0501 jn, x 7-1/% in. x 16-5/8 in. Alclag sheet
87- 14-024 i1067-(11}) Rudder - Beam - main 025 in, x b in. x 26-5/16 in. AIC]%# sheat
87-U4-603-3 57-136-8 Ruddgrh: Channel - counter=- +063 In, x 5 in, x 9-5/8 in, Stecl sheet
weig
- (4-603= Comm. Rudder - Lead welght Lead
g;-:&-gga-% AgTECC-C-SQQ Ruddsr : Covering - cotton 42 in. x He-lfY4 yds
uR,
57- | 4=-6O4~3 6-62 Rudder = Covering - tape 2-1/% in. x 26 yds,
surface
AN503-8-6 FF-5-81 Hfg, Ruggar 3 Screw - coarse 3/8 in. long
rea
25627 Mfg. Rudder - Nut - self-locking {5/6% in. x 3/8 in Coarse thread
gg?TE§§OI-3 10235-{B R“dS?T 5 TEalling edge 022 in, thic{ness of tube Al. Al. 2457
87~ 14-601-4 10235~ (8) Ruéder - Tube 3/16 in. 0D x 022 in. x 50 in, (APPYAL, Al. tube
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SECTION IX_

MISCELLANEOUS REPAIR

»

1. Englne Cowl.

a. General, - The engine cowl consists of several
sections, which are of spot-welded and riveted alumi-
num -alloy construction, except for those portions of
the cowl adjacent to the exhaust stacks which are
stainless steel, The engine cowl sections are rein-
forced by formers which are gpupported by numerous
fittings attached to the engine mount, The forward
ends of the cowling are supported by a bulkhead which
is attached to the bosses on the engine reduction gear
housing. That portion of the cowl which must be fre.
quently removed for servicing is attached with Dzus
tasteners. Access doors are provided for the coolant
expansion tank and starter crank.

b. Neglizible Damage, - Allsmall dents, free from
cracks, abrasjons and sharp corners, may be neglected,
Larger dents should be restored to shape taking care
to avold cracking when effecting the repair,

¢. Damage Reparable by Patching, - For damage
in excess of that in paragraph 1.b. above, use the re-
pair data given in figure 118, Cut away all damaged
area leaving a smooth-edged, regular-shaped hole

- 175 -

with at least 2 1/2-inch radius in the corners. "Patches’

must be of the same gage and material as the original
construction.

d. Damage Necessitating Replacement. - Any dam-

aged section of the cowl which, due to its extent or .

location makes 2 repair jmpracticable, should be re-
placed,

2. Surface Controls,

a. General, - No repairs should be made to the
control mechanismes and cables. Replace if damaged
in any way by standard spares. All cables must be of
the corrosion-resisting type and must be replaced
frayed, see the Cable Chartof the section for replace-
ment, I cloth is replaced on any of the control sur-
faces it should be attached to the ribs as shown by
diagrams in figure 114,

b, Pulleys, - Check all pulleys for proper align-
ment and signs of excessive wear and replace when
necessary. All control pulleys are of the antifriction
bearing type and replacements must be of the same
nature.
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RESTRICTED T, 0, No. 01-25C.3
MATERIAL FOR MISCELLANEOUS REPAIRS P-40 D, E, AND E=1
MATERIAL
SIZ REMARKS
PART NO, SPEC NO, TITLE ¢ .
(101-D-5-10 57-107-17 Cowl m Screw - 100° counter- | 5/8 In. long 2330 steel
sun
2 25527 Mfg. Cow) - Nut - self-locking 15/64 in. x 3/8 In, Fine thread
iﬁgéc';?gdo Steel g Cowl - Washer V3/6% jn, ID x 7}]6 in. 00 l}{gli:.
c
ANG= 29-59 Mfg. Cowl - Bolt 2-1/8 in. long: 1-9/16 in. shank
AN Steel Cowl - Nut-wing 1-3/8 in.; 237?2 in.
87-20-749-7 Q0-A=355-(A) Cow%d- Former - ?hannel - L0l fn. % 5-1/2 In. x 13-3/% in, |A). Al. 2450
side - rear -~ lower
§7-28-749 QQ~A-355-(4A) Cowl - Former - channel - 064 fa. x $-1/2 In, x 13-3/4 in. [Al. AN, 2450
slde - rear -jower
B7-29-748-5 QQ-4-356-(A} /| Cowl - Former - channa} - L08Y n, x U-1/2 in. x 27-3/% in. [A&l. Al. 2450
side - rear - middie
87-29-748-8 0Q-A-355-(A) Cowl - Former - angle - side | .08} in. x 2-5/8 in. x i-3/8 in. Al. Al. 2430
side - rear - middie
B7-20-748-7 0Q-A-355-(A) Cow! - Former - spacer - L0382 in. x 7/8 in. x 1-3/4% in. Al. AL, 2450
slde - rear - middle
8§7-29-818 QQ—A-355—(A) ¥I utDuct - center and .0b] in, thickness Al. AV, 2450
ron
87-29-818 ~A-355- (A Cowl - Duct - angles ,064% in. thickness A, Al. 2480
87-29-818-21 ~A-355-(T Cowl - Strip LOU0 in. x 1/2 in. x I in. Al. Al. 2457
87-29-818-24 wA-355-1A Cowl - Duct - aft L0561 in, x 23 in. x 3% in. Al. Al, 2450
§7-29-818-26 - A-355-{A Cowl - Door 105) in. x 4-3/4 in. x 8-1/2 in. | Al. A], 284S0
87-29-816 067=(1 Cow! ~Skin - side -bottom —nose | 032 in. thickness Al. Al. 2450
87-249-715-10 I1067-{1 Cow) - Skin - LH ~ weld L032 in., x 22 in. x 25-7/8 in. Al. Al, 2450
assembl{ - side ~ rear
87-28-716 t1o67-{1) Cowl TISK n - reinforcements | 040 in, thickness Al AL, 2450
-a
§7-29-706-2 -A-356-(HT) | Cowl = Duct - rear exit -trough| ,032 in. x 4-5/8 in, x 6 in. Al. Al 248T
87-29-706-3 A=355~(HT Cowl - Duct - rear exit - angle .037 in, x 1=-1/% in. x 3-t£8 in. Al. A, 28ST
87-29-502-2 ~187-3-{A Cooling_Tube - Fuel pump i-1f2 in. 0D x .OM9 in. x 47~1/2in. Al. A}. 5250
87-29-5b02-| 57-187=3~1A Cooling Tube = Spark plu man i fold l-3]§ in. 0D x .065 in. x 16 in, Al. Al. 5230
671-D-4AD= Al7ST Cowl - Rivets - brazier head 1/8 in, dia=
673-D=WAD- AL7ST Cowl - Rivets - 78© counter- | 1/8 in, die~
.sunk head
670-D=-4AD= AL7ST Cowl = Rivets - hollow 1/8 in, dia-
MATERJALS FOR MISCELLAMEQUS KEPAIRS P-#0 F
1101-D-$-10 5710717 Gowl = Screw ~ 1000 countersunk | 5/8 in., Yong 2330 steel
365-1032 25527 Mfg. . Cow] - Nut -~ self-locking 15/64 in, x 3/8& in. Fine thread
ANO60-D- |0 Stesl Cow) - Washer 13/6% in, 10 x 7/16 in, OD Il{g_iz.
it
AN350-6 « , [ Steel Cowl - Kut - wing I-3/8 in.; 28/32 in,
ANG=21 28.59 Mfg. Cowl - Bolt 2-148 in. long; {-9/16 in. shank
87-29-839 11067-(1 Cowl - Former - channel - .032 in. x 5-7/8 in, x 36-5/16 in. | Al. Al. 2450
side - rear - uﬁper
B7-29-940 1o67-(1) Cowl « Former - channel - LOB4 in, x 3-1/% in, x 17-3/8 in. | Al. Al. 2430
side - rear - lower :
87-29-9414 1o67=-(1) Cowl - Former - channel - L064% in, x 4=7/8 In. x 21-3/16 in. | Al. A}, 2430
side - rear - vertical
87-20-918 1to67-( | Cowl ~ Duct -~ skin 040 in, thickness Al. Al. 24850
87-29-918 H067-(1 Cowl = Duct - angles 040 in, thickness Al. A). 2450
87-29.918 11067-(1]) Cowl ~ Duct - strips L0840 jn, thickness Al. Al. 2487
87-29-918-54 110672-(1I Cowl - Door 040 in; x 5-1/2 in. x 5-1/2 in. Al. Al, 2480
87-29-916 110s7-(1 Cowl - Skin -~ bottom - ,032 in. thickness A, Al. 2480
. forward sectjon
87-29-8156-9 ||067-£|) Cowl ~ Skin - RH - side ~rear| 040 in. x 19-1/2 in. x 24-1/2 in. | Al. Al. 2430
87-29-9156 8:A-3 2- T) Cowl - Skin-reinforcements - alll Q40 in. thickness Al. A). 2487
B7-29-929 A=355=(A Cow) - Duct plates - radi~ 040 in. thickness Al. Al. 2u4S0
ator to cowl seal
87-~29-928 QQ-A-355-{A) Cowl - Duct =~ skin = oil .032 in, x 12 in, x 25 in. Al, Al, 2430
coolers (forward
B7-29-930-3 WN-~T-787 Cooll? Igbe - Spark plug 1-3/% in, 0D x .ON9 in. x 33-1/2 in.] A}, Al. 5250
manito
87~29-930-5 WW-T-787 Cooling Tube - Inlet to ~3/% in. 0D x 048 in, x 15-3/4 jn.] Al. A} 5250
s?ar ?Iug manifold
87-29-930-27 57-187-3-(A) ¢aoling Tube - Fuel pump i~1/2 in, OD x.048 in.x18-1/2 In. | Al. A}. 5280
67 |~-D-HAD AI78T Cowl - Rivets - brazier head /8 in. dia,
673-D=4AD A7ST Cowl - Rivets - 78° counter- | /8 In, dia.
sunk head
670-D-4AD AI78T Corl - Rivets - hollow Lf8 in, dia.
=177 RESTRICTED
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FLEXIBLE CABLES
PART NO. TITLE ' END FITTINGS LENGTH MATER AL DIA. ERD FITTING TYPE AND
{ INCHES) AdD SPEC PART ¥O.
8573I' Rudder Control Cable Spliced and Wrapped]| 60.0 xi gaeé. Csble 5/32 Bushing Aﬁlll-ﬁ
85731 Rudder Control Cable Spliced and Wrapped|132.625 :ﬁ Eaeélﬂs ble | /32 Bushing ANI1i~5
85734 #udder Control Cable Spliced and Wrapped]|i18.625 :ﬁ E&;x. 3Sble 5/32 Bushing AMIII-B
5573} Rudder Control Cable Ispliced and Wrepped| 19,093 é:ﬁ ;Ae;.ugnble 5/32 Bushing ARIII-5
85731 Steerabls Tall Wheel Cable |Spliced and Wrapped 55,5 iﬁ ;Aeé,ussble 5/82 Bushing ANIiI-
85734 Steerable Tall Wheel Cable [Spliced and Wrapped| 30,500 iﬁ Eaeé.ugsble 65/32 Bushing ANIII~b
8573} Elevator Control Cable Spliced and Wrapped| 59.875 {:ﬁ Eaeé.ugsble 5/32 Bushing ANIII-b
85731 Elevator Control Cable’ Spliced and Wrapped| 99.876 :ﬁ ;&eé'ug bie | 5/82 Bushing ANI1I-B i
857314 Elevator Control Cable Spliced and Wrapped| 62.125 :ﬁ ;Aeé'uggb]e 5/32 Bushing ANI1I-5
87-64-047-1 |Aileron Control Cable Spliced and Wrappedf 24.0 x. Flex, Cable [ 5/32 Bushing ANI1I~6
AN-RR=-C-43 Bushing 75-64-055
87-64-047-2 |Alleron Control Cable Spliced and Wrapped] 115,688 ii Eéeaiqgible 5/32 Bushing ANK1I-B
75-64-056-1 [Aileron Contral Cable Spliced and Wrapped|!ii.0 x. Flex. Cable |5/32 Bushing ANIII-5
. AN-RR=-C=43) Bushing 75-64-065 | &
75-64-056-5 |Aileron Control Cable Spliced and Wrapped| 27.6 K& géeé.“gsble 5/32 Bushing ANII|«B A
B7-64-052-6 |[Rudder Tab Control Cable Soldered 109,375 $1§;éal% Eggle 1/16 Link 84907 é
87-64-052-8 |Rudder Tab Controt Cable Soldered 108.0 éleX|ble Cable |1/16 Link 84907 b
; { AN~RR-C~U43) Tumbuckle 75-54=110} '
87-64-052-16 |Rudder Tab Control Chain Riveted 90,5 Link 8 :
- Turnbuckle 75-54-110] o
B7-64-052-13 |Rudder Tad Control Chain Riveted 79.75 Link 84907 ;
87-64-052-6 |Elevator Tab Control Cable [Soldered 110.5 Fiﬁxéglg g;ble I/16 Link 84907 ;
§7-64-052~10]|Elevator Tab Control Cable |Soldered . 108.25 éle;ible-Ca le 1/16 Link 84907
: . { AN-RR-C~43) Turnbuckle 75-64-110{ °
§7-54-052-4 |Elevator Tab Control Chain |Riveted 86.0 Link 84907 4
. Turnbuckle 75-6i=110] -
. §7-64-052-19]{Elevator Tab Contrel Chain {Riveted 79.5 Link 84907 ,
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