RESTRICTED TECHNICAL ORDER No. 01-60E-3
FILE: O

HANDBOOK OF INSTRUCTIONS

STRUCTURAL REPAIR
O-47 SERIES AIRPLANES

Extract from A. R. 380-5, paragraph 18.b dated September 28, 1942.

This document coniains mform,t.l'.ron affecting the national defense of
the United States within the meaning of the Espiomage Act, 50 U. S. C.,
31 and 32, as ded., Its Ir sfon or the reveluiion of its con-
tenls in any manner to am unaulbovized persam is probibiled by law,

PUBLISHED BY AUTHORITY OF THE COMMANDING GENERAL,
ARMY AIR FORCES BY THE HEADQUARTERS, FIELD SERVICES,
AIR SERVICE COMMAND, PATTERSON FIELD, FAIRFIELD, OHIO

i o - DECEMBER 5, 1942



BT, TEVE 1 08Kl N

ALAAA mmm
Eﬂﬁ"lhlq}llﬁ dﬁlﬂilﬁ "hﬂ

v olajims wels ol smessiy AN P et e

’ﬁﬁ;ﬁ'ﬁtﬂﬁ

'muﬁ.ﬂl“ﬂﬂmd'ﬂ" 30 e
.ﬁuvmﬂn un:u ﬂ
R £ L ll'ﬂl#!.d'lm




RESTRICTED

Section
I  Introduction
II' General Structural Repair

I

Information

Drill Sizes

Steel Tubing Repairs

Stringer Splices

Sheet Splices

. Bolted Joints

a. Summary of Requirements

b. Tightness of Bolts and Screws

o 90 10

Wings

1. General
2. Outboard Wing
a. Extent of Damage
b. Access
(1) Flush Type Access Hole
(2) Raised Type Access Hole
¢. Skin Repair

(1) Repair of Small Breaks inSkin

(a) Standard Riveting
(b) Blind Riveting

T. O. No. 01-60E-3

—_

TABLE OF CONTENTS

LW LOD DD = =

4- 20

= e w3 =3 O R

(2) Reinforcement for Small Round

Holes

(3) Repair of Small Cracks in Skin

(4) Replacement of Panels
(a) Replacement Material
(b) Longitudinal Skin Joints
(c) Transverse Skin Joints
d. Stringer Repair
e. Rib Repair
(1) Small Cracks
(2) Extensive Damage
f. Repair of Rear Spar
g. Replacement of Rivets
h. Repair of Spot Welds
3. Wing Tip
a. General .
b. Repair
4. Ailerons
a. Repair of Aileron Ribs
b. Repair of Aileron Nose Skin
¢. Repair of Trailing Edge

v

VI

Section

d. Repair of Fabric Covering
(1) Large Patches
(2) Small Patches
5. Flaps

Empennage

1. General

2. Horizontal Stabilizer
a. General

b. Repair

3. Elevator

a. General

b. Repair of Elevator
4, Vertical Stabilizer
a. General

b. Repair of Vertical Stabilizers
5. Rudder

a. General

b. Repair of Rudder

Fuselage and Center Section

1. General
2. Repair of Bulkheads
3. Repair of Plexiglas
a. Cracks
b. Holes
4. Repair of Stringers
a. Bulb Stringers
b. Hat Section Stringers
c. Repair of 5/8x1/2 Channels
5. Repair of Channels
6. Skin and Cowling

Landing Gear

1. General
2. Repair
3. Tail Gear

Heat-Treated Parts and Material List

1. General :

2. Aluminum Alloy

3. Material Code

4, Heat-Treated Parts List

—n—

RESTRICTED



RESTRICTED T. O. No. 01-60E-3
ILLUSTRATIONS
Figure Page Figure Page
1 Three-Quarter Rear View of 25 Wing Flap Panel andSynchronizing
Complete Airplane v Arrangement 20
2  Outer Wing Structure 3 26 Horizontal Stabilizer Breakdown 21
3 Flush Type Access Hole (Type I) 4 27 Elevator Breakdown 22
4 Flush Type Access Hole (Type II) 5 28 Vertical Stabilizer Breakdown 23
5 Raised Type Access Hole 6 29 Rudder Breakdown 23
6 Repair of Small Breaks in Skin 6 30 Repair of Rudder Trailing Edge Section 24
7  Alternate Method of Repairing Small 31  Engine Mount 25
Breaks in Skin 6 32 Fuselage Structural Details 26
8 Cleco Sheet Holders and Forceps 7 32A Fuselage Structural Details 26
9 Bucking Bars 8 33 Channel Repair - Inside Splice Plate 27
10 Riveting 8 34 Channel Repair - Back-to-BackSplice
11  Cherry Rivets 9 Plate 27
12 Repair of Small Holes in Skin 9 35 Method of Forming Contour Parts 28
13  Crack Repair 10 36 Plexiglas Repair (Temporary) 28
14  Skin Repair Joints 11 37 Temporary Repair of Holes inPlexiglas 29
15 Stringer Splice - Extrusion Splice 38 Permanent Repair of Holes in Plexiglas 29
Angle 12 39 Repair of Hat Section Stringers 30
16  Stringer Splice - Formed Splice Angle 13 40 Repair of 1/2 x 5/8 U-Channel 31
17  Method of Bending Narrow Flanges 41 Repair of Z - Section Channel 31
and/or Sharp Corners 14 42  Engine Ring Cowl Panels 32
17A Method of Bending Sheet Stock 14 43 Engine Fixed Cowl 32
18 Staggering of Wing Stringer Splices 15 44  Repair of Local Damage at Joint
19 Splicing in New Rib Section 15 by Patch Plate 33
19A Repair of Broken or Cracked Flanges 16 45 Tube Repair by Split Sleeve
20 Repair of Wing Rear Spar 17 Reinforcement 33
21 Wing Tip Structure 18 46 General Tube Repair Methods 35
22  Aileron Breakdown 18 47  Tube Splice Using Same Diameter
23 Method of Repairing Rib-Elevator, Replacement Tube 36
Rudder, Ailerons, Flap 19 48  Tube Splice Using Larger Diameter
24  Repair of Aileron, Flapand Elevator Replacement Tube 36
Trailing Edge Section 19 49 Jig for Straightening Bent Tubes 37
TABLES
Table Page
I Table of Minimum Bend 38
I Table of Drills for Rivets 38
II1 Wall Thickness of Tubes for Splices
Using Outside Sleeves 39
v Wall Thickness of Tubes for Splices,
Using Inside Sleeves 40

_m_

- ITh

RESTRICTED



RESTRICTED T. O. No. 01-60E-3

111 RESTRICTED



T. O. No. 01-60E-3

RESTRICTED

auerdary 9391dwo) JO MITA IBsY I3)IENYD-

EERUAY

- 1 aan3rg

RESTRICTED

~ 7 L



RESTRICTED

T. O. No. 01-60E-3

SECTION I

INTRODUCTION

1. This Technical Order is a manual of instructions
for the Structural Repair of the Models 0-47A and
0-47B Observation Airplanes, procured on contracts
W535 ac-9443 and W535 ac-11994, according to Spec~
ification Nos. 98-408A and 98-409-1, It includes nec-
essary information for the repair of structural parts
of the airplane which have been damaged by accident
or enemy action. This Technical Order is intended to
include instructionsfor emergency repair rather than
general overhaul instructions which are included in
Technical Order Nos. 01-60EA-3 and 01-60EB-3.

2. It is intended in the preparation of this manual, to
exclude any preconceived idea as to the extent of
damage, but provide for the repair of any damage to

anypart of the airplane which may be repaired. Since
the scope of possible damage is so broad, it would be
impossible to outline any exact repair procedure.
Only general repair methods are described which
mustbe supplemented and altered to suit each specific
situation. In consideringa repair problem, remember
that all parts of any aircraft structure must function
one with another to support the loads applied. Fre-
quently, theimmediate damage done to a member may
affect a change in stress distribution to other parts
that will also render them critical, Difficulties in
fabrication and assembly are frequently the cause of
accumulated tolerances. It should be borne in mind
that any dimensions and/or rivet requirements in this
manual, must be considered a minimum.

SECTION IT

GENERAL STRUCTURAIL REPAIR INFORMATION

1. Drill Sizes.

The capacity of a bolt or rivet to transmit forces
from one part of a structure to another depends upon
the size and nature of the hole in which it is used.
Certain standards have been created governing the
drill size to be used in various instances.

Due to the unique circumstances affecting most
repairs, and also due to the tolerances on drills, es-
pecially in service, the following data are set forth as
standard practice in making all repairs. Wherever a
bushing is used, the final hole shall be drilled or
reamed in accordance with the original drawing in-
structions. Wherever a rivet or bolt is added to an
existing group of rivets or bolts, the new hole shall
correspond to the size hole used with the original.
For example: A 1/4-inch bolt is added to a pattern
of 4-1/4 inch bolts where the holes were first drilled
and then reamed to .250 inch. The new hole should be
drilled and then reamed to .250 inch. Wherever a re-
pair requires the addition of rivets or bolts which
were not formerly required, such as rivets for a
stringer of sheet splice, the drilled hole shall be the
nearest size larger than the nominal size of the rivet
or bolt. For example: Drill No. 12 (.189 inch) for an
ADS6 rivet, a 1032 screw, or an AN3 bolt.

2. Steel Tubing Repairs.

Welded steel tube structures are used mainly in
engine mounts and in fuselages. Several types of de-

fects which occur in steel tubing construction are:
imperfections such as cracks or inclusions in the
material itself, dents or scratches due to maltreat-
ment or enemy action; warpage due to improper fab-
rication; and insufficient length to provide a proper
fit. In most cases, where the defect is of great mag-
nitude, the damaged tube should be replaced. This
pertains especially to cracks or inclusions, the ex-
tent of which is unknown.

a. Any tubular member, originally welded into a
part of the structure, may be spliced according to the
methods outlined here and in section VI provided the
following precautions are considered:

(1) Splicesare notto be made in the middle third
of a bay.

(2) Only one splice can be made in any one bay
of a structural member.

(3) When a tube must be removed at a joint, it
must be carefully removed so as not to disturb other
members terminating at the joint.

(4) If a member is damaged at a joint so that it
is impossible to retain a stub to which another member
can be attached, the member shall be replaced en-
tirely in the case of web members, and in the case of
continuous longerons, the splice shall be made in an
adjacent bay.

(5) No splices shall be made by butt-welding any
member between station points.
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3., Stringer Splices.

Stringer splices are of importance to the structural
repair of airplanes because of the great numbers of
stringers used in the monocoque type of construction
andalso because of the various possibilities of errors
infabrication. Some of these possibilities are: cutting
a stringer too short, causing insufficient edge distance
for the end rivet or bolt, or the elimination of a rivet
or bolt; misaligning a stringer causing the rivets or
bolts to lie in the radius or too close to the edge; and
damaging a stringer in any way and thereby reducing
its ability to carry loads.

Information outlining the various defects, neces-
sitating a stringer splice, is included in the following
text and in section V, 4.

Due to the difference in the allowable stresses for
stringers in tension and compression, and also due
to the fact that upper surface stringers are designed
by the compressive allowable, splices on the upper
surface will require fewer rivets than on the lower
surface.

a. All splices are to be made in accordance with
the following principles:

(1) SKIN RIVETS AT THE END OF THE SPLICE
MUST HAVE 3/8-INCH EDGE DISTANCE. THIS MAY
NECESSITATE MAKING A SPLICE MEMBER LONGER
THAN THAT NOTED ON THE SPLICE DRAWING.

(2) Under no circumstances shall the number of
splicing rivets or the number of skin rivets in the
joint be less than shown on the drawing.

(3) If the skin rivets are spaced at 1-1/4 inches
from rivet center to rivet center or greater, double
the number of existing skin rivets at the splice.

(4) No splices shall be made in the bay at the
end of the stringer.

() Use flathead rivets where they are not ex-
posed to the outer airplane surfaces.

(6) For butt fit, end of stringer should be filed
smooth and at a right angle to axis of the stringer.
Maximum tolerance, +.005.

AN \\\E\\\\\\\ §>\\
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(7) All splice members must be in the tempered
condition,

4, Sheet Splices.

The following information is intended to give gen-
eral directions for making structurally sound joints
and splices and is of a general nature only. The most
frequent causes for making splices may be summed up
as follows: Direct physical damage causing break-
age of sheet; mislocation of rivet holes; sheet trimmed
too short in fabrication.

There are two types of sheet splices which may
be used, the butt splice and the lap splice. Of these
two types, the lap splice is preferable since the butt
splice requires a backing plate and twice as many
rivets, However, the butt splice is used more fre-
quently because with its use, a smooth contour can be
maintained.

The backing plate for a butt splice must be of equal
or greater thickness than the material being spliced,
and must be provided with 1/4-inch flanges.

All splices in the outer skin are subject to the
following restrictions: No splice shall be made in the
same bay with the end of the sheet; never shall two
splices be made in the samebay; no span-wise splices
shallbe made on a wing within 15 inches of the spars;
and no longitudinal splice shall be made on a fuselage
adjacent to a longeron,

5. Bolted Joints.

Bolted and screwed joints are equally as impor-
tant in aircraft production and repair as welded or
pinned joints. Since all fittings cannot be permanently
attached to other structural members, such as by
welding, bolted connections are often used, To make
a bolted or screwed joint equally as rigid as a welded
connection, ‘it is necessary that cértain definite pre-
cautions be taken, The first precautionis that all bolt
holes should be the smallest consistent with the de-
sign, This means using the first larger drill size
over the nominal diameter of the bolt or else a close
tolerance reamer. When in doubt, a safe rule is to
drill the hole undersize and ream for a close fit, To
make a joint structurally safe, the following general
rules must be adhered to:
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Rule 1 - THERE SHALL BE NO BOLT THREADS
BEARING IN ANY PART OF A JOINT IN WHICH THE
BOLT TRANSMITS A SHEAR LOAD EXCEPT AS
NOTED HEREIN, (By shear load is meant a load
acting at right angles to the bolt.)

Rule 2 - THERE SHOULD BE NO MORE THAN
APPROXIMATELY TWO BOLT THREADS SHOWING
BEYOND ANY SELF-LOCKING NUT OR NUT PLATE.

a, Summary of Requirements. - It is extremely
important that great care be taken in the use of bolts
and nuts, as improper installation may cause dangerous
structural weaknesses, Therefore, the following in-
formation is given, even though it may repeat some
foregoing statement:

(1) The threads must cut completely through the
fibre of the nut so that a portion of the thread can be
seen.

(2) Not more than approximately two threads
should extend beyond the fibre of the nut.

(3) The proper wrench length and the proper pull
must be used to avoid damaging the bolt or nut and
yet insure a sufficiently tight joint.

T. O. No. 01-60E-3

(4) Taps must never be used in any holes in in-
stallation or assembly work except when specifically
called for.

(5) Any bolt entering an anchor nut must run
freely enough to engage the threads in the nut by hand
without the use of a wrench,

(6) The surfaces under the nut and the head must
provide a complete seat for the same and shall be
reasonably smooth,

(7) There shallbe no threads bearing in any part
of a joint in which a bolt transmits a shear load ex-
cept where specifically noted elsewhere in this section.

b. Tightness of Bolts and Screws. - To prevent ex-
cessive tightening of aircraft screws and bolts, the

following data is included:

Wrench Pull
Bolt Size Twist Length (in.) (ib)
AN3 (1032) 55 5 11
AN4 (1/4) 90 5 18
AN5 (5/6) 150 6 25
AN6 (3/8) 348 6 58
ANT (7/6) 4686 8 62
AN8 (1/2) 496 8 62
REFER TO NA DWG,
NO. 51-12002
Figure 2 - Outer Wing Structure
-3 - RESTRICTED
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SECTION IIT

WINGS

1. General,

The wing is a full cantilever metal-covered struc-
ture consisting of a center wing integral with the fuse-
lage, and two removable outer panels with detachable
wing tips. (See figure 2.)

2. Outboard Wing.

a. Extent of Damage, - Any damage to the outboard
wing will be deemed reparable is sufficient toolsand
materials are available to repair the damage so that
the airplane will be safe for flight. Severe injury to
several wing ribs will generally require replacement.
Minor damage suchas small holes, cracks, bent ribs,
or stringers may be repaired. Heat-treated parts
can be repaired by welding in new members, but al-
ways after welding, the assembly must again be heat-
treated. A major portion of the wing must be dis-
assembled to remove the main spar, thus such repair
would not be practical.

b. Access. - The outboard wing, being a stressed
skin structure, is not readily disassembled other than
by removing the wing tip, or the outboard panel from
the center section. Access to internal damage may

be gained by using present inspection holes, by re-
moving skin covering where necessary, or by cutting
additional access holes (sometimes called hand holes)
in the skin, The cutting of such holes is limited in
that they shall not cross any seam, stringer, or rib;
the edge of the hole must not be closer than 1-1/2
inchesto a rib or stringer, and no more than two such
holes should be installed in any one bay.

For recommended types of access holes, refer
to a following paragraph of this section and figures
3,4, and 5.

(1) Flush Type Access Hole. - The flush type ac-
cess hole is the most satisfactory for general use on
the airplane. It is necessary to use this type of hole
on the wing, forward of the front spar, to keep from
distorting the smoothflow of air over the leading edge.
The |installation of a flush type access hole is illus-
trated in figure 3. The handhole is cut as shown, and
is reinforced with a plate, which is installed inside of
the skin, of 17TSTAL or 24STAL material one gage
heavier than the skin material. Nut plates are riveted
to the inside edge of this plate with AN425AD3 rivets.
The plate isfastened tothe skin with AN430AD3 rivets
spaced approximately 1 inch apart in two staggered

Figure 3 -
Flush Type Access Hole
(Type I)

INSPECTION -
ALUMINUM MATER!

|

L
OPTIONAL - THICKNESS
SAME As SKIN i

AN430AD3 RIVETS
SKIN

AN425AD3 RIVETS

HAND HGLE/ PLATE NUTS

REIN. PLATE
ITSTAL OR 24STAL
ALGLAD MATERIAL
ONE GAUGE HEAVIER
THAN SKIN
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rows 1/4-inch minimum distance from the edge of the
plate. (See figure 3.) The inspection door, which is
cut to fit the handhole in the skin may be of either
17STAL or 24STAL material of the same gage as the
skin material. It is drilled to match the nut plates.
52SH material may be used for both the reinforcing
plate and the inspection door, provided it is one gage
heavier than the skin material. Another flush type
access hole is illustrated in figure 4.

(2) Raised Type Access Hole. - As an alternative
to the flush type hole, the raised type access hole has
proved to be satisfactory. An access hole of this type
is illustrated in figure 5. A circular handhole of 4
inches maximum diameter is cut in the skin, and re-
inforced on the inside with a ring 3/4 inch wide. The

T. O. No. 01-60E-3

ring is made from .032 sheet 17TSTAL or 24STAL ma-
terial, No. 10-32 nut plates and screws spaced ap-
proximately 1-1/2 inches apart, are riveted to the
ring with AN425AD3 rivets, The ring, which must be
cut in half to insert in the hole, is then riveted to the
inside of the skin with AN425AD4 rivets spaced two
between each nut plate. The cover piate, of 5-1/2
inches maximum diameter, is drilled to match the nut
plates, Either 1TSTAL or 24STAL material of the
same gage or one gage heavier than the skin material
may be used.

NOTE: It should be kept in mind that cutting
an access hole in one area gives access to the
same region of the two adjoining areas through
the lightening holes in the ribs.

Figure 4 -
Flush Type Access Hole
(Type II)

—/BRIVETS
|"SPACING

SKIN CUTOUT

\

PLATE NUTS
ZMAX SPACING

REINF PLATE

,—PLATE NUTS
REINF PLATE

INSPECTION DOOR —

. SKIN
SECTION A-A /8 RIVETS
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L
’l&ll’}

\/IMAX )

LOCA’
NG TO SKIN BETWEEN
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“—NO 10-32 NUT PLATES
AND SCREWS ATTACH
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SPACE NUT PLATES APPROX
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LL: ]

GOVER PLATE = MiN—

MATERIAL THICKNESS
EQuAL

S SN MATERIAL
THICKNESS
4425208 AVET

SKIN LENGTH OF BREAM

REINE PLATE

BREAK IN SHIN

Figure 6 - Repair of

SYMM. ABOUT &

AT LEAST /2
LENGTH BREAK

NOTE - SKIN-ALUM ALLOY-24 ST
RIVET-ALUM. ALLOY-I7 ST

CLEAN BREAK

Small Breaks in Skin

QUT SWOOTHLY

AN430AD4 RIVETS

Figure 7 - Alternate Method of
Repairing Small Breaks in Skin

ORIGINAL HOLE
CLEAN BREAK

REINF. PLATE

OUT SMOOTHLY

]
SH”}I"\\ + MIN.EDGE DISTANCE
\ M—/\A_’—'l

NOTE - REINF. PLATE MUST BE OF EQUAL OR- GREATER THICKNESS
THAN SKIN AND OF I7ST OR 24 ST ALCLAD MATERIAL
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CROSS SEGTION OF

CLECO GLAMP

Figure 8 - Cleco Sheet Holders and Forceps

c¢. Skin Repair.

(1) Repair of Smalil Breaks in Skin. - Smallbreaks
or punctures in the skin may be repaired as shown
in figures 6 and 7, First cut away the ragged edges
of the hole as shown by the dotted lines so that no
sharp corners remain. Cut a patch from material of
the same thickness as the skin panel or of one gage
heavier material. In general,all aluminum alloy sheet
(except landing gear and empennage fairing), all tub-
ing (except fuel and oil lines), and all forgings, ex-
truded sections and bar stock are heat-treated alu-
minum coated (Alclad) 248 aluminum alloy, AF Spec-
ification No. 11067. The shape and size of the patch
should be similar to that shown in figures 6 and 7.

This patch is to be riveted to the skin, using
AN430AD4 rivets as shown in the illustrations. To
calculate the minimum number of rivets to be used,
multiply the length of the hole after the ragged edges
have been cut away by eight. The answer will be the
minimum number of rivets required on eachside of the
break to attach the patch plate to the skin. As an ex-
ample, assume thatthe lengthof the hole is 2.5 inches.

8x25=20

Therefore, a minimum of 20 rivets must be used on
each side of the hole or 40 rivets for the entire re-
inforcement,

(a) Standard Riveting. - In production, rivets
are driven by pneumatic riveters, but in the field
these tools are seldom available; so the rivets must
be driven by hand. The tools necessary for riveting
are a riveting hammer, a bucking iron, a rivet set,
rivet cutters or nippers, and a drill.

The hole for the rivet should provide a good
fit, This is essential if a good job is to result. If the
hole is too small or has burrs left inside, the material
will be bulged when the rivet is driven or the rivet
itself will have grooves cut in its shank. If the holes
are too large, the rivets will not prevent the sheets
from shifting, causing consequent failure of the fasten-
ing. Rivets driven in holes too large are also likely
to bend in the shank. If some holes are too large,
the load is thrown entirely on the good rivets, putting
an undue shearing strain on these rivets and possibly
resulting in their shearing. The rivet is inserted in
the correct size hole, so that it extends 1-1/2 times
its diameter. If the rivet is too long, the end can be
cut off with nippers. The sheets to be riveted must
be firmly held together by machine sc¢rews or Cleco
clamps during riveting. (See figure 8.)

The riveting is started by striking the rivet
a few blows straight down while it is being supported
with the bucking iron, Too many blows, or blows that
are too heavy are likely to stretch the material around
the rivet or bend the rivet itself. When the rivet has
been swaged sufficiently to prevent its falling out, the
head may be completed by placing the cup-shaped de-
pressionon arivet set, overthe rivet and hammering.
It will help to produce a neater job if the head of the
rivet set is rotated ina small circle as the heading
proceeds, as this gives a more rounded finish to the
head. (See figure 9.) Care should be taken in using
the rivet set not to allow the edges of the set to dent
the material. One of the most essential factors to a
good riveting job is solidness of the bucking. For
this reason a light bucking bar should never be used
where it can be avoided. (See figure 10.) Alialu-
minum alloy rivets used are A-17ST,
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KHOLES TO FIT OVER RIVET

-

(A) RIVET SET

SHAPE OF RIVET
HEAD

(B) HAND BARS

(C) WEDGE BARS

Figure 9 -
Bucking Bars
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Riveting E.'Zs e ~ " ~—

RIVETS DRIVEN AT SLANT DOLLY HEAD RIVET BODY OF RIVET

HOLES TOO LARGE HELD AT SLANT FLATTENED TOO SHORT, CLOSING

=y
AT LA A A AT Lk A,
Lm“““‘““\ “.‘:-‘;-‘\\\\\““‘
S

RIVET NOT PULLED TIGHT, RIVETS TIGHT,
CLINCHED BETWEEN PLATES, PLATES BULGED
CLOSING HEAD TOO FLAT BECAUSE OF
POOR FIT
RIVET TOO HOLE TOO SMALL RIVET SHEARED, ONE
LONG , BENDS HOLE TOO LARGE

COMMON RIVETING FAULTS

HEAD SHAPED TOO
MUCH WITH SNAP
DIE

RIVETS TOO LONG,
RIVET BODY CLINCHED
TOO MUCH , PLATES

CLINCHED AT RIVET
AND DRIVEN APART f
2
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BRAZIER HEAD 100" COUNTERSINK HEAD

SELF - PLUGGING TYPE

g g

HAND OPERATED
CHERRY RIVET GUN G-7

Figure 11 - Cherry Rivets

1
;_-l' TN FLUSH
WiTH NIPPERS

SEQUENGE IN SETTING SELF-PLUGGING TYPE

Figure 12 - Repair of
Small Holes inSkin
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NOT LESS THAN 2 TIMES
LENGTH OF CRACK

s '
= == DRILL HOLES TO PREVENT
CRACK SPREADING

NOTE-SKIN ALUM. ALLOY-24 ST
RIVET ALUM ALLOY-17ST

Figure 13 - Crack Repair
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F4G. A-LONGITUDINAL

ADD INTERMEDIATE RIVETS IF NOT
ON ORIGINAL SKIN JOINT y
REPLACEMENT SKIN
ORIGINAL SKIN
STRINGER OR SPAR FLANGE

OVERLAP# INCH MATERIAL
ADD ROW OF STAGGERED RIVETS
IF NOT ON ORIGINAL SKIN JOINT

SKIN JOINTS

REPLACEMENT SKIN
ORIGINAL SKIN
RIB OR BULKHEAD

FIG B-TRANSVERSE SKIN JOINTS

ORIGINAL RIVET LOCATIONS

Figure 14 - Skin Repair Joints

() Blind Riveting. - There are two types of
blind rivets that can be used for repairs where only
one side of a part is accessible. The Cherry rivet,
manufactured by the Cherry Rivet Company, Los
Angeles, Calif,, and explosive rivets, manufactured
by the Du Pont De Nemours & Co. Inc,, Wilmington,
Deleware. Explosive rivets should be stored and
handled according to the manufacturer’s instructions,
as the mishandling of such rivets will destroy their
effectiveness., Care should be used when installing
these rivets to see that the sheets of metal being
riveted are pressed tightly together. Do not use a
rivet in a total thickness greater or less than the grip
range for which it is designed. Three metal thick-
nesses is the maximum number of metal thicknesses
recommended when using explosive rivets.

The following information has been recom-
mended by the €herry Rivet Company for the use of
seli-plugging Cherry rivets: (See figure 11.)

1. No special precautions are necessary in

handling Cherry rivets. Their general handling should
be the same as solid rivets.

-11 -

2. In drilling holes, care should be taken to
have the holes at right angles to the sheets to be fas-
tened together. The hole should be the same size as
required for solid type rivets.

3. The sheets must be firmly held together
while riveting so the use of clamps or sheet screws
at reasonable intervals is recommended.

4, Several types of guns are manufactured by
the Cherry Rivet Company. Some are hand operated,
some are pneumatic, and some are combination pneu-
matic and hydraulic. The pulling heads on all of them
operate on the same principal. Each has a slotted end
into which the stem of the Cherry rivet is inserted.
Each has an inside draw bar which on the application
of force, pulls the head of the rivet against the gun
andby continued pull forces the inside end of the stem
into the tail of the rivetand eventually breaks the
stem. Set the rivet in the jaws of the gun, insert the
rivet in the hole, and with the head of the rivet held
firmly against the metal, set the rivet.

5. The remaining portion of the stem is now
snipped off flush with the rivet heads.
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SKIN
SPLICE ANGLE

SEE FIGURE B

Figure 15 -
Stringer Splice
Extrusion
Splice Angle

MINIMUM
SPACING

AN430AD4 RIVETS,
MINIMUM OF SEVEN
ON BOTH SIDES OF
BREAK

EXTRUDED SECTION
24ST MATERIAL
ALCOA DIE #K-11622
OR EQUIVALENT

1 LOS0R
2
= o
S Eoso
%Eggocgmsﬁ 54.-[ FILE OFF PORTION
: OF BULB
FIGURE B
(2) inforcement f d s. - Round

holes up to 1 inch in diameter may be reinforced by
a washer cut from material of the same gage or one
gage heavier than the skin. Rivet washer to skin as
shown in figure 12, Reinforcing the small hole rather
than covering it, permits the use of the bucking bar
in setting the rivets by inserting through the hole.

Cherry rivets are very useful for this type
of repair. They must be used in place of the standard
rivets. If Cherry rivets are used, a disc patch may
be substituted for the washer, because there will be
no need for access to the inside surface for bucking,.

(3) Repair of Small Cracks in Skin, - In repair-

ing small cracks in the airplane skin, first drill 3/32-
inch holes at each end or at any sharp corner of the
crack to prevent spreading. The patch plate should
be large enough to clear all parts of the crack by 3/4

-12 -

inch. The plate should be attached to the skin with
AN430AD3 rivets spaced 3/4 inch apart. Put in two
rows staggered 1/4 inch apart. (See figure 13.) If
self-plugging Cherry rivetsare available they may be
substituted for the standard rivets.

(4) Replacement of Panels. - Normally, it will
only be necessary to replace the skin between the
structural members. However, in determining the
amount of skin to be replaced, care should be taken
to avoid, if possible, makinga new joint on any struc-
tural member so that the joint will be a continuation
of the original skin joint between old skin panels ad-
jacent to the skin being replaced. It is also desirable
toavoid making wing skin joints on the upper and low-
er surface on the same rib or stringer. It is more
desirable to :extend the replacement skin to the next
member rather than to make such joints as described
above.
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{a) Replacement Material. - The skin material
should be of equal or greater thickness than the dam-
aged skin being veplaced. The rivets at skin joints
should be AN430AD4 and others should be AN430AD3
unless the original rivets were AN430AD4.

(b) Longitudinal Skin: Joints. - These joints lie
along spars and stringers. If the new joint is made
along a member where there was an old skin joint,
the same rivet spacing may be used. If the skin joint
is made where there was no joint previously, the rivets
should be spaced only half as far apart as the old
rivets, (See figure 14.)

(c) Transverse Skin Joints. - These joints lie
along the ribs. If the skin joint is made along a mem-
ber where there was a skin joint previously, the orig-
inal rivet spacing should be used. If the joint is made
where there was no joint previously, the replacement
skin should be cut to lap over the rib 1/2 inch and riv-
eted with a staggered row of rivets using the original
spacing. The 1/2-inch lap may be made on either
side of the rib. (See figure 14,)

d. Stringer Repair. - Stringers may be spliced, or
cracks in stringers may be repaired by the method

T. O. No. 01-60E-3

shown in either figure 15 or figure 16. The splice
angle may be formedfrom .064 24ST sheet and spliced
as shown infigure 16. In nearlyall cases where form-
ing is necessary for repair, this forming can be done
by hand. Short fittings can be formed in a vice by
bending the flange over a block made of either steel
“or hard wood as is shown in figure 17. The radius
of bend for this splice angle shouldbe 3/16. Another
method of bendinga flangeis illustrated in figure 17A.

Stringers may also be spliced by the method
illustrated in figure 15. The extruded shape that is
used must have the same cross sectional area as that
of the original stringer. If the same alcoa section is
used, it will be necessary to grind off a portion of the
bulb in order to obtain a smooth fit. The rivets are
of A17ST material and are to be spaced as shown.

If necessary to splice more than one stringer,
the splices should be staggered in such a manner that
no two splices fall at the same station. (See figure
18.)

e. Rib Repair. - Severe damage to several ribs
may necessitate replacement. A careful survey of
the damage should be made to see if it would be prac-
tical to make field repairs.

Figure 16 -
Stringer Splice
Formed Splice

Angle

AN430AD4 RIVETS
MINIMUM OF SEVEN
IN LONG LEG OF
STRINGER ON BOTH
SIDES OF BREAK

% APPROX. SPACING

SPLIGE ANGLE
3 x

3

064 SHEET
24 ST ALCLAD
MATERIAL

STRINGER

SKIN
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STEEL BARS
(OR HEAVY HARD-

wOoO0D)

RAWHIDE OR WOOD MALLET

SHEET METAL

SPACER STRIP

Figure 17 - Method of Bending Narrow Flanges and/or Sharp Corners

HARDWOOD BLOCK

SMOOTH FACE PIECE
BENDING BLOCK ON VISE

N
l

-LONE LEG OF "U" FITTING
ALREADY BENT

Figure 17A - Method of Bending Sheet Stock
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STAGGER STRINGER
SPLICES AS SHOWN

Figure 18 - Staggering of Wing Stringer Splices

uo."

oo 0O 6 6 0 4 °0 0

AN430AD4 RIVETS FORM TO FIT
SPACE  WITH FLANGES OF RIB
MIN. EDGE DISTANGE  / oo aCE REINFORCEMENTS
IF REMOVED

Figure 19 - Splicing in New Rib Section

-15 - RESTRICTED



RESTRICTED

Figure 19A - Repair of Broken
or Cracked Flanges

(1) Small Cracks. - The wing ribs are made of
24ST Alclad sheet with formed flanges. Small cracks
in the web of the rib should be repaired in the man-
ner previouslydescribed (paragraph2.c.(3) of this sec-
tion) for cracks in skin. Broken or cracked flanges
may be repaired in a similar manner except the patch
should have a flange formed on it so as to fit the rib
flange. (See figure 1S9A.) If the crack is entirely
within the flange and runs along it, the patch plate
should extend from flush with the edge to a point on
the web at lease 3/4 inch from the corner and should
beat least 3/4 inchlonger thanthe crack on both ends.
If the crack starts at the edge of the flange and runs
across it and down intothe web, or back of the rib, the
patch plate should be at least 1-1/2inches wide and ex-
tend down the web at least 3/4 inch beyond the crack.
Small holes should be drilled at the end of the crack
to prevent it from spreading., The rivets between the
patch and web of the rib should be spaced the same as
the skin patch. In riveting the patch to the rib flange,
the skin rivets may be used with an additional rivet
through skin, rib, and patch between each of the orig-
inal locations, provided the rivets are not spaced
closer than 3/8 inch,

(2) Extensive Damage, - If a rib is damaged
seriously, the injured portion should be removed by
making a straight cut across the rib. A new portion
may then be made, using material of equal or greater
strengthand thickness than the old rib. This new part
should be spliced to the rib by using a splice plate
of the same material as the rib and at least 2 inches

- 16 -
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wide, There should be a double row of AN430AD3
rivets on either side of the joint, spaced 1 inch in
each row. The splice plate used should be formed to
extend inside of the flange of the rib and rivet through
the flange to the skin. (See figures 15 and 18A.)

Because of the integral construction of the
ribs with the front spar, it is impractical to put in an
entire new rib, However, a new nose section can be
put in by splicing to the rib just forward of the front
spar, and, similarly, a rib section can be replaced by
splicing into the rib immediatelybehind the front spar.
The same procedure applies as in the case above,
where only a portion of the rib was removed. This is
a difficult process because so much skin must be re-
moved, but it can be done satisfactorily,

f. Repair of Rear Spar. - The wing rear spar is,
in effect, a channel and can be repaired in a manner
similar to the repair of any channel. Cut away the
damaged portion and form another section to replace
it, This new section can be spliced to the original
spar as shown in figure 20. Rivet the wing skin to the
flanges of the spar by either drillinga size larger hole
through the old rivet holes of the skin, and using a
size larger rivet, or space new rivets midway between
the old rivet holes, Both the new sectionto be spliced
in, and the splice plate, should be made from .032-
or .040- sheet 24ST Alclad material,

g. Replacement of Rivets. - To replace rivets that
have pulled out or worked loose, first drill out the old
rivet. It will be found that the rivet hole is elongated,
so that the hole no longer provides a good fit for the
rivet. Drill out the hole with a size larger drill, and
replace the old rivet with a size larger rivet. As an
alternate method, the old rivets may be drilled out
and new rivets spaced midway between the old rivet
holes. These two methods are equally satisfactory,
and the circumstances in each individual case will de-
termine which method should be used. The standard
riveting procedure isdescribed inparagraph 1.c.(1)(a)
of this section.

h. Repair of Spot Welds, - As a result of accident
or enemy action, spot welds may be pulled loose.
This is quite simply repaired by drilling out the spot
welds and replacing with rivets of the proper size.
For standard riveting procedure refer to paragraph
l.c.(1)(@) of this section. If the spot welds have pulled
out, leaving a hole, it is necessary to rivet the mem-
bers back together with rivets spaced between the
holes, keeping a 1/4-inch minimum edge distance
from the hole,

Ifit is necessary to remove a spot-welded part,
for example removing the leading edge skin from the
horizontal stabilizer, it can be done by drilling out
the spot welds. Care must be taken in this operation
to prevent damage to one of the parts when drilling.
The part or parts can then be reassembled by rivet-
ing with the proper size rivets for the holes drilled.
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3. Wing Tip,

a. General. - The shape of the skin of the wing tip
is retained by a single rib, parallel to the ribs of the
outboard wing, and intersecting bulkheads, parallel to
the front spar. (See figure 21,)

w

b. Repair, - The methods for the repair of the
bulkheads, skin, and stringers in the wing tip are the
same as for the outboard wing. (Refer to paragraph
2.a., of this section.) If the trailing edge portion of
the “V’’ section of the wingtip bow is damaged, flatten
the ‘“V’’ section and bolt through it. Do not change
the contour of the leading edge of this part. In general,
if the wing tip is damaged to such an extent that it
would be unsafe for flight, repairs could not readily
be made in the field. In this case it will be necessary
to replace the wing tip.

4, Ailerons,

The Frise type ailerons are fabric-covered. The
left aileron is equipped. with a small fixed metal tab
and a controllable trim tab operable from the front
cockpit only. (See figure 22.)

a. Repair of Aileron Ribs, - Cracks or breaks in

the web or flange of an aileron rib may be repaired
by first cutting the fabric away from the damaged
area, The fabric should be cut to the nearest frame
member. Drill small holes at the sharp corners of
the crack to prevent further spreading. If the crack
is small and to the center of the web, a patch similar

T. O. No. 01-60E-3

to a skin patch may be used. If the crack is near, or
in the flange, it will be necessary to form the patch
around the flange and place rivets in the flange as
wellas inthe web, When the crack islarge and covers
alarge area, a splice asillustrated infigure 23 should
be used. The damaged area should be cut out in this
case before making the splice, If the damage to the
rib is to such an extent that the repair of it is im-
practical, a new rib should be formed from the same
material used in the old rib and the old rib repiaced.

b. Repair of Aileron Nose Skin. - In order to repair
the metal nose skin onthe aileron, the fabric covering
adjacent to the damaged portion must be removed.
The size of the nose section prohibits the use of any
handholes as an aid in attaching the repair sheet. The
simplest way is to remove a complete section of the
nose skin and install a new one, or use blind rivets
to apply a patch. To insure a rigid joint, all splices
will be made ata rib. The gage of the repair sheet
should be the same as the gage of the original nose
cover.,

¢. Repair of Trailing Edge. - To repair a dam-
aged trailing edge, cut out the damaged section and
replace it with a new piece, making the splice as
shown in figure 24. It is usually most convenient to
make the extremities of the cut, centrally between
the trailing edge ribs. This permits the splice block
for attaching the new section to be installed more
easily. The spliceblock may be 52SH or any stronger
aluminum alloy, A minimum of three rivets on each
side of the cut will be permitted.

—— AN43CADA RIVETS
", SPAGE APFROX 3 WITH 3
" MIN EDGE DiSTANGE /

—_NEW SPAR sechow//

_— SPLIGE PLATE (17ST MATERIAL)
A~ MIN THICKNESS EQUAL TO THICKNESS
OF SPAR MATERIAL - FORM TO

FIT SPAR s

Figure 20 - Repair of Wing Rear Spar
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RESTRICTED



RESTRICTED T. O. No. 01-60E-3

REFER TO NA DWG.
NO. 25-12011

Figure 21 - Wing
Tip Structure

Figure 22 -
Aileron Breakdown

REFER TO NA DWG.
NO. 51-15002
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REPAIR PLATE-WHEN DAMAGE IS
AT LIGHTENING HOLE

FABRIC CUT TO
NEAREST MEMBER

MINIMUM OF 10 RIVETS
TO EACH SIDE OF BREAK
USE AN 430AD4 RIVETS
WITH ;- MIN EDGE DISTANCE

REPAIR &

PLATE —— !
REPAIR PLATE- i

. — WHEN DAMAGE
NOTE-FORM REPAIR PLATE FROM IS "NOT AT LIGHTEN- i
I7ST OR 24 ST ALCLAD MATERIAL ING HOLE

OF ONE GAUGE GREATER THICKNESS

THAN THE RIB RIB—1‘| 7

Figure 23 - Method of Repairing Rib-Elevator, Rudder Aileron, Flap

AN456AD3 RIVETS , MINIMUM OF 6
SPAGED % INGH APART

= 3 —— SPLICE BLOCK OF
52SH ALUMINUM
ALLOY OR STRONGER

Figure 24 - Repair of Aileron, Flap and Elevator Trailing Edge Section
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REFER TO N.A. DWG. NO. 25-1800!
FOR FLAP ASSEMBLY

T. O. No, 01-60E-3

REFER

TO N.A. DWG. NO. 51-18038

Figure 25 - Wing Flap Panel and Synchronizing Arrangement

d. Repair of Fabric Covering. - Only in case of
severe damage to the fabric covering will it be nec-
essary to completely recover. Minor damage or even
damage extending into several bays may be repaired.
The patch material should be grade A fabric (Specifi-
cation No, AN-CCC-C-399) or the equivalent,

(1) Large Patches. - Cut away all loose portions
of the damaged area and lightly sand the surface of
the old fabric over which the patch will lap. Cut a
patch large enough to allow for considerable overlap
and round all the corners. The overlap may extend
as much as abay beyond the damaged portion depend-
ing upon the extent of the damage. Apply a coat of
airplane nitrate dope to the surface of the old fabric,
and attach patchwhile wet. If the patch islarge enough
to extend across several ribs, stitch to the ribs (ap-
proximately 1-1/2 inches spacing between stitches),
and reinforce with tape along the edges of the patch
and the rib stitching. After the patch is set in place,

apply cover with nitrate dope.

(2) Small Patches. - To patch small holes and
tears in the fabric, lightly sand the surface where the
patch is to be applied. Apply a coat of nitrate dope to
the old fabric around the hole or tear, and set the
patch while the dope is still wet, Then apply freely
one or two coats of dope over the patch. The patch
material does not have to be the same as the original
material when the patch is quite small.

5, Flaps.

Trailing edge flaps of the split type extend from
the inner ends of theailerons tothe center wing panel,

Since the structure of the flaps is essentially the
same as that of theailerons, the same repair methods
as given for the wing will apply. (Refer to paragraph
4.b. of this section, and see figure 25.)

- 920 -
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SECTION IV
EMPENNAGE
1. General. b. Repair of Eorizontal Stabilizer, - The greatest

The ali-metal stabilizers are nonadjustable. The
rudder and elevator are fabric-covered and are equipped ..
with trim tabs operated from the front cockpit only.

2. Horizontal Stabilizers.

a. General. - This is a stressed skin panel of all
aluminum alloy structure. The ribs are attached to a
front and rear spar and supported along this span by
extruded-angle stringers. (See figure 26.)

REFER TO NA DWG.
NO. 51-2100I

difficulty encountered in repairing the horizontal stabi-
lizer lies in the fact that poor access is to be had to
places of very little or no working clearance. The
principles of repair are the same as those previously
described for the outboard wing, Access to the area
froward of the front spar can best be obtained by re-
moving the leading edge skin, (See figure 27,) It is
permissible to cut an access hole; the same limi-
tations prevail as in the case of the outboard wing.
For recommended types of access holes referto para-
graphs 2.b.(1) and (2) of section III,

Figure 26 - Horizontal Stabilizer Breakdown

- 21 -
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REFER TO NA DWG.
NO. 51-22002

Figure 27 - Elevator Breakdown

3. Elevator,

a. General, - The elevator is a fabric-covered
aluminum alloy structure similar in constructionto the
other controlsurfaces,and is hinged to the horizontal
stabilizer. The elevator is shaped by ribs attached to
a spar.

b. Repair of Elevator. - Damage to the nose skin,
ribs, spar, fabric, and trailing edge can be repaired
by the same methods used in repairing the ailerons.
(See paragraph 4.a.,b., and c. of sectionIlL)' Repair
the bulkhead to. which the tabsare hinged, by cutting out
the damaged portion and splicing in a new section as
shown in figure 23.

4, Vertica] Stabilizer.

a. General. - The vertical stabilizer (figure 28) is
attached to the fuselage in fixed alignment by means of
standard AN machine screws through angles riveted to
the fuselage. It is a stressed skin panel of aluminum
alloy structure,

b. Repair of Vertical Stabilizer. -In repairing the

vertical stabilizer, similar difficulties are encountered
as in repairing the horizontal stabilizer, in that poor
accessistobe hadtoplaces of verylittle or no working

- 99 -

clearance. The fininspectiondoor, located on the out-
board side of the stabilizer, givesaccess to only avery
limited working area. For satisfactory structural re-
pair of the vertical stabilizer, it will be necessary to
remove the skin by drilling out the rivets. For the
replacement of skin panels, refer to paragraph 2.c.(4)
of section III. As in the case of the horizontal stabi-
lizer, repair gprinciples are the same as those given
for the outboard wing. (See paragraph 1.a. of section
111.)

5. Rudder.

a. General. - The rudder is a fabric-covered con-
trol surface of similar construction to the ailerons,
flaps, and elevators, The rudder is shaped by 11 ribs
fastened to a spar and reinforced by diagonal braces
and bulkheads. (See figure 29.) The nose section of

.the rudder is made of metal skin supported by nose

ribs. A trimming tab is built into the trailing edge of
the rudder. '

b. Repair of Rudder. - To repair damage to the
trailing edge of the rudder, remove the damaged portion
and splice in another section in the manner shown in
figure 30. Damage to the nose skin, ribs, or fabric
covering may be repaired by the same methods des-
cribed in paragraph 4.a.,b., and ¢, of section III.
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REFER TO NA DWG.
NO. 51 - 2300l

Figure 28 -
Vertical Stabilizer
Breakdown

Figure 29 -
Rudder
Breakdown

REFER TO NA DWG

NC. 5:-2400:
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FLATTEN HEADS-QUTSIDE

NOTE : SPLICE STRIP TO BE
OF SAME SECTION AS
TRAILING EDGE STRIP

Va

'SPLICE CLIP
INSIDE

3/ RIVETS

SAME No.OF RIVETS ON
EACH LEG OF STRIP

BUTT OQUTSIDE STRIPS

Figure 30 - Repair of
Rudder Trailing
Edge Section

- 24 -
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SECTION V

FUSELAGE AND CENTER SECTION

1. General.

The construction of the fuselage and center section
are such that they are integral with each other, The
frame of the center section is a welded tubular steel
truss (figures 32 and 32A) which carries fittings for
the outboard wingand landing gear. The framework of
the stressed skin fuselage is constructed of full bulk-
heads and minor bulkheads riveted to the stringers
running fore and aft through the fuselage, and in turn
the skin is riveted to both stringers and bulkheads,
The flooring is the fuselage is supported by a floor
structure of intersecting channels attached to the
bulkheads and skin. Figures 31 and 32 illustrate the
constructions of the fuselage.

2. Repair of Bulkheads.

If less than 50 percent of the bulkhead is damaged,
repair will be made by removing the damaged section
and splicing a new piece onto the remaining part. If

Figure 31 -
Engine Mount

=
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more than 50 percent of the bulkhead has been damaged,
a new bulkhead will be installed. In no case will new
bulkhead or the new part to be spliced have a gage less
than that of the original bulkhead. If the original bulk-
head consisted of sections, care will be exercised in
duplicating the original bulkhead. Small cracks in the
face of the bulkheads may be repaired in the same
manner as a skin crack as described in paragraph
2.c.(1) of sectionIII. If the damage is in the flange,
repair may be made by forming a splice channel to
fit the inside of the bulkhead and long enough to extend
atleast2 inches on either side of the damaged portion.
This channel must be at least one gage thicker than
the bulkhead and of similar material. Splice by using
AN430AD4 rivets spaced at intervals of not more than
1 inch witha minimum of 1/4-inch edge spacing. The
use of 16 rivets to any one splice will be 2 minimum.
(Seefigure 33.) The splice channel arrangement shown
infigure 34 mayalsobe used to splice in a new section.
A method for hand forming a new bulkhead section is
shown in figure 35.

REFER TO NA DWG.
NO. 51-3190i
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REFER TO NA DWG
NO. Si-3101

REFER TO NA DWG.
NO. 51-3110I

FUSELAGE TAIL STRUCTURE

Figure 32A - Fuselage Structural Details
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DRILL SMALL HOLE AT END OF
CRACK OR AT ANY SHARP TURNS

SPLICE CHANNEL 17ST
OR 24ST MATERIAL
MUST BE ONE GAUGE
THICKER THAN DAMAGED
PART.

USE A MINIMUM OF 16
L INCH RIVETS SPACED
A-"i' A MAXIMUM OF g INCH

MAINTAIN A MINIMUM EDGE .
DISTANGE OF § INGH

Figure 33 - Channel Repair - Inside Splice Plate

AN430AD4 RIVETS
MINIMUM OF 9
RIVETS ON EACH
SIDE OF BREAK

BREAK , CRACK
OR SPLICE

SPLICE CHANNEL 17ST OR

24ST ALCLAD MATERIAL
SHOULD BE OF EQUAL OR
GREATER THICKNESS THAN
DAMAGED PARTS

Figure 34 - Channel Repair - Back-To-Back Splice Plate
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PINS IN FORM BLOCK TO
HOLD MATERIAL IN PLACE]
WHILE FORMING

NOTE — FORM FROM INSIDE OF
FLANGE OUT

Figure 35 -
Method of Forming
Contour Parts

T. O. No. 01-60E-3

3. Repair of Plexiglas.

~Several methods for the repair of plexiglas willbe
suggested. The method used will depend upon the extent
of damage and thé availability of materials. K the
damage is very extensive, it may be more economical
to replace the part than to repair it.

a, Cracks. - At the first sign of cracking, a 1/8-
inch to 3/16-inch diameter hole should be drilled at the
end of the crack to prevent further splitting by distribut-
ing the strain over alarger area, It isalso possible to
relieve the strainby lacingthe crackwith wire, A ser-
ies of holes should be drilled along either side of the
crackbutatleast1l/2inchawayfrom it. Lace thecrack
as shown infigure 36A with a strongflexible wire such
as aerial wire.

A more permanent repair canbe effected by patch-
ing with a wedge-shaped piece with rounded corners.
Cut and apply the patch in the manner shown in figure
36B. The patch may be cemented with acetone, ethyl-
ene dichloride, or, even better, with plexiglas cement
(monomeric methyl methacrylate). To obtain a good
patch, the patch must fit perfectly, a firm pressure
must be applied evenly to all edges of the patch while
the cement is drying, and sufficient time must be al-
lowed for the cement to dry.

ANTENNA WIRE

LACING A CRACK TO REMOVE STRAI
(EMERGENCY)

PLEXIGLAS

ACETONE PATCH
(EMERGENCY)

SECTION A-A

Figure 36 - Plexiglas Repair (Temporary)

- 28 -

RESTRICTED



RESTRICTED

T. O. No. 01-60E-3

DIAMETER TO INCLUDE ALL CRACKS

SANDPAPER ALL ROUGH
EDGES

HOLE IN PLEXIGLAS

WING FABRIC PATCH

Figure 37 - Temporary Repair of Holes in Plexiglas

b. Holes. - The first step in repairing any hole in
plexiglas is to trim the hole and surrounding cracks
to a circle as soon as possible. This will prevent the
development of radial cracks and will confine the
damage toa minimum area. As an emergency repair,
the hole can quickly be patched with fabric, or thin
plastic sheeting applied to both surfaces with airplane
dope. (See figure 37.)

To patch 2 hole in plexiglas, the hole is trimmed
to a perfect circle or oval and the edges of the hole
givena slighttaper, (Seefigure 38.) Thepatchis cutout
of plexiglas slightly thicker than the section to be re-
paired and given a more oblique taper than the hole
itself. Its edges are heated in an oven or over an al-
cohol lamp until it is very soft and pliable. Then it is
forced into the hole and allowed to cool.

The patch is then removed and both surfaces
masked with maskingpaper. The edges of thepatchare
allowed to soak in plexiglas cement (monomeric methyl
methacrylate) or ethylene dichloride until the edges
are considerably softened. This may require 30 to 45
minutes for monomer or 2 to 3 minutes for ethylene
dichloride. Thepatchis theninserted in the holeagain,
Because the edges are tapered, pressure need be ap-
plied only on one surface and equal pressure will auto-
matically apply to all edges. It is advisable to leave
the patch under light pressure for 24 to 36 hours and
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preferably longer before any attempt is made to clean
up the patch by filing, sanding, and buffing it to the level
of the patched piece.

PATCH THICKER MATERIAL

7

i
H |
i -

! #

ZI7A|
PATCH TAPERED ON SHARPER

ANGLE THAN MATERIAL

PRESSURE APPLIED ON TOP
SURFACE IN CEMENTING

SAND OR FILE EOGES LEVEL
WITH SURFACE AFTER CEMENT
HAS HARDENED

Figure 38 - Permanent Repair of
Holes in Plexiglas
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In patching a curved or a larger section where
it is not possible to heat the patch, it is possible to
obtaina perfect fit by cutting the patch first and using
itas a template. Thearea to be cut out of the damaged
piece is indicated by scribe lines. The operator
should saw within the scribe lines and sand or file the
edges to smooth 45-degree taper. With careful work-
manship, it will be possible to obtain a good fit.

The patch should never be squareée or have any
sharp corners at which strains may develop. An oval
or round patch will always prove more satisfactory.

4. Repair of Stringers.

a. Bulb Stringers. - The method of repair of the
extruded bulb section stringers (Alcoa Section No. K-
11622) in the fuselage is identical to the method used
for the same stringer in the outboard wing. (Refer to
paragraph 3. of section I1.) Figures 15 and 16 illus-
trate two methods that may be employed. The cross
section of the splice angle must be as near as possible
to the same cross section of the original stringer. A
minimum of seven 1/6-inch A17ST rivets, which trans-
fer the load along the stringer must be used on each
side of the splice, spaced as shown in the illustrations.
If more than one stringer is being repaired between
any two bulkhead stations, care must be takento stagger
the stringer splices as is shown for wing stringers in
figure 18.

T. O. No. 01-60E-3

b. Hat Section Stringers. - If the damage to a
stringer of this type is limited to a crack or break, it
can be repaired with a splice as shown in figure 39,
If the damage is more extensive, cut out the damaged
portion and splice in a new section formed from the
same or equivalent material and splice in with two
splices of the type shown in the illustration. The
splice is made from 17STAL or 24STAL sheet material
the same gage as the stringer material which is formed
tofitthe stringer. A minimum of six AN430AD rivets
shall be used on each side of the joint, making a total
of 24 rivets necessary per splice., The rivets should
be spaced approximately 5/8 inch with a 1/4 inch
minimum edge distance.

LY

¢. Repairof5/8x1/2 Channels, - Several channels
of this type are used on the fuselage nose, particularly
on the bottom side forward of the No, 4 bulkhead, If
one of these channels is damaged, it is preferable to
replaceit if the same or equivalent material is avail-
able. However, a satisfactory repair can be made as
shown in figure 40. A bar made from ,125 dural plate
isused asa splice. The corners on one side of the bar
must be rounded as shown in order to fit the contour
of the channel. A minimum of 10 AN430AD4 rivets,
spaced approximately 1/2 inch with 1/4-inch minimum
edge distance, must be used on each side of the joint
or break. The splice is riveted to both the channel
and the skin, as shown in the illustration.

AN430AD4 RIVET
MIN. OF 12 RIVETS
REQUIRED ON EAGH

SIDE OF BREAK

SPLICE CHANNEL -
17STAL OR 24STAL ALCLAD
MATERIAL SAME GAUGE AS STRINGER

Figure 39 - Repair of Hat Section Stringers

- 30 -
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SKIN

ik

J=—  AN430AD4 RIVET

5
8 \
SPLICE BAR —

.125 DURAL PLATE (MIN]

CHANNEL ——————— I
(7STAL ALGLAD MATERIAL OECTION A

BREAK OR JOINT =R A=

T0000000000 | P00Q000V00 | |

‘i :
j - -3 APPROX._J : A ! 7
GHANNEL: L - e— L MIN.
SPLICE BAR AN430AD4 RIVET —
(20 MIN)

SKIN —

Figure 40 - Repair of 1/2 x 5/8 U-Channel

SPLICE PLATES-.064 SHEET (MIN.) I7ST MATERIAL
FORM TO FIT Z-SECTION CHANNEL

NEW Z-SECTION CHANNEL

AN 430 AD4 RIVET
SPACE APPRox.—Z-

WITH 2 MIN. EDGE
DISTANGE

)
s,
n.‘\\:\:

.

“'.’.’l!i)éc"

R

AN430AD4
RIVET

Figure 41 - Repair of Z - Section Channel
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REFER TO N.A. DWG. NO, 25-310139

Figure 42 - Engine Ring Cowl Panels

REFER TO N.A. DWG.
NO. 25-3100S

REAR VIEW ' FRONT VIEW

Figure 43 - Engine Fixed Cowl
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| i }/%\
! THICKNESS OF PATGH
¥ PLATE SAME AS
—— == TUBE THIGKNESS
AR
: ; . —
DENTED AT A JOINT & 7

PATCH PLATE BEFORE FORMING AND WELDING PATCH PLATE FORMED AND WELDED TO TUBES

Figure 44 - Repair of Local Damage at Jointby Patch Plate

\ 3L 2 sL
8 4 8
PROHIBITED
| LOGATION
OF WELDED .
ENDS
DENTED OR BENT TUBE g
e L | ALLOWED
INSIDE
MIDDLE &
CRACKED TUBE
. NOTE: LOCALLY DENTED OR
BENT MEMBERS SHOULD
FIRST BE REFORMED IN REINFORCEMENT TUBE SPLIT
Figure 45 - Tube Repair CLAMP
by Split Sleeve = ~
Reinforcement
) P A ——
REINFORCGEMENT SLEEVE TO BE AT LEAST OF SAME
MATERIAL AND GAUGE AS TUBE BEING REPAIRED (A)
36\ —{13A [~ —WELD
e Sl ::t—*-/__ —i—
—~liga '

—

DRILL SMALL HOLE AT
EACH_END OF GRACK
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5. Repair of Channels,

The methods for repairing channels are similar to
the methods used to repair bulkheads. Small breaks
or cracks in the web of channels may be repaired by
adding a patch similar to skin patches. More severe
damage may be repaired by cutting out the damaged
section and splicing in a new section, The splice
channel may be formed and riveted as shown in figure
33.

6. Skin and Cowling,

Methods for repairing skin have been given inpara-
graph 3. section II, and are applicable to the skin of
the fuselage and cowling. Access to all parts of the
fuselage is readily obtained. It must be remembered
that replacement panels or skin patches must be of
equal or greater gage than the original skin, (See
figures 42 and 43,)

- 34 -
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SECTION VI

LANDING GEAR

1. General.

The semicantilever landing gear is retractable by
means of hydraulic struts, A shock absorber of the
air-oil type and 33-inch diameter smooth contour tires
areincorporated, The retracting mechanism consists
of an engine-driven hydraulic pump, emergency hand
pump, locks for the extreme positions, and a bungee
to operate lock pins in the event of hydraulic failure.

2. Repair,

Welded tubular structures that have not been heat-
treated, will be deemed reparable, but it is not ad-
visable to attempt to repair a damaged heat-ireated

member unless proper facilities are available, Such
parts canbe repaired, but must then be properly heat-
treated.

The elements to be welded should be rigidly held in
place to prevent misalignment due to expansion and
contraction of the heated material and to insure ac-
curacy. No welds should be filed in an effort to make
a smooth appearing job, as such treatment causes a
loss in strength. All old weld material should be re-
moved before rewelding, Never weld over weld if it
can be avoided, because continual heating causes the
material to lose its strength and to become brittle.
Prior to welding, clean part to be welded by sand-
papering or brushing witha wire brush or other similar
methods,

SEE TABLE II FOR TUBE SIZES

0 I S
== SR
= Ir. :

_..1 A —-
I-‘ » SEE TABLE I FOR TUBE SIZES
f e S

®)

(©) NOTE:ROSETTE WELDS MAY BE OMITTED
IN CASE OF TIGHTLY FITTING SLEEVES

ALL ROSETTE WELDS TO BE}
DIAMETER OF ORIGINAL
TUBES.

)

Figure 46 - General Tube Repair Methods
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Figure 47 - Tube Splice
Using Same Diameter
Replacement Tube

A- ORIGINAL TUBE

B - INSERT TUBE

c- i— DIAMETER OF TUBE A (6 ROSETTE WELDS
FOR EACH SPLICE, DRILL OUTSIDE TUBE ONLY)

FOR DIMENSION OF INSERT TUBE B

SEE TABLE IL

LONG STUB TO
FACILITATE SLIPPING
REPLACEMENT TUBE
OVER ORIGINAL

A AT ONE END
4% A AT OTHER END

# S - |
_lal_2aaronceno _|
|2 ', 4A_AT OTHER

A ~ORIGINAL TUBE OUTSIDE DIAMETER

B - REPLACEMENT TUBE OUTSIDE
DIAMETER 0

C- ROSETTE DIAMETER= 3§ DIAMETER
OF TUBE A, (DRILL OUTSIDE
TUBE ONLY)

Figure 48 - Tube Splice
Using Larger Diameter
Replacement Tube
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If tubular members have sustained local damage at
a joint, they may be repaired by the addition of a patch
plateas shown in figure 44, Dented, bent, cracked, or
otherwise damaged members may be repaired after
first carefully straightening the members and then
using a split sleeve reinforcement as shown in figure
45. The filling of kinks with welding red in place of
reinforcing the member by either of the methods shown
in the above figures is not considered acceptable.
Tubular members may be repaired at a station or
between stations by various forms of acceptable splices
as shown in figure 58. Figure 48D shows a method of
repairing a tubular member where the bays are short
and there is difficulty in springing the tube to install
a sleeve. It is accomplished by sawing out a section
at the joint,’addinga new section made up of two pieces
asindicated. Thetwopieces of sleeve are first slipped
on the tube, one piece on each stub, and pulled back
far enough to allow insertion of a tube the same size
as the original tube and the length of the gap between
the two ends of the tube, The two pieces of sleeve

T. O. No. 01-60E-3

are then brought together and welded at the center
of the joint as indicated.

A typical splice using the same diameter replace-
ment tube and what is considered the most efficient
type of repair in this category, is shown in figure 47,
Anequally satisfactory repair using 2 larger diameter
replacement tube in connection with a fish-mouthed,
telescoped joint may be found in figure 48.

Figure 49 illustrates a method for straightening
bent tubes. The blocks of the straightening jig are
made by boring a hole of the desired size through the
block and then sawing it in half.

3. Tail Gear.

A non retractable steerable tail wheel mounting a
12-1/2 inchdiameter smooth contour tire is provided.
Repairs maybe made as outlinedin the foregoing para-
graphs on landing gear.

(A) TUBE BENT

‘E-—l.

k3

Figure 49 - Jig for
Straightening
Bent Tubes

NOTE: BLOGKS ARE MADE 8Y
BORING A HOLE OF THE
DESIRED SIZE THRU THE
BLOCK AND SAWING IT
IN HALF

= .
T TR T

(B) TUBE STRAIGHTENED

/]

i
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W e MINIMUM BEND RADIUS
THICKNESS | (750 | 17ST | 2450 | 24ST | 52SH
1020 V32 | /32 | 1732 | 3/32 | e
.025 v32 | 1e | w32 | wve | 3/32
032 732 | wie | w32 | wve | 332
040 e | 3732 | e | ss32 | /8
051 716 | /8 176 | 3/16 | 5/32
064 e | s/32 | 3732 | 376 | 174
.08l 3/32 | /4 /8 | sne | ssie
09! 3/32 | 1/4 5/32 | 3/8 | n/32
Table I - Table of Minimum Bend
RIVET C ' SINK
DIAMETER DRILL 82° X

1/16 # 50 (.070) N7

3/32 #40(.098) . 168

1/8 # 30(.128) .226

5/32 #20(.161) .282

3/16 #10 (.193) .339

1/4 F (257) 452

5/16 0 (316) .565

3/8 W (.386) 678

Table II - Table of Drills for Rivets

- 38 -

RESTRICTED



T. O. No. 01-60E-3

RESTRICTED

S0A991g ap1sInE Juis) s9o11ds J07 soqn], JO SSOW[OML 1AM - III S1dBL

aAd0Tg Opysur - 90

0$8=I~MW=-NV 10T31B9TJT00dS eqny JusmecwTdey - g

(pozJTBWION) Te238 Esq&nm.ﬁo: - mnymoxy) O€THX aqny TsuUldiag - Y
99T*| 02T* | 02T°| $60° | S60°| €80°*| €80°| $90* | 690*| 850°| 850° | 6%0° /T 2|2/t
0z1°| gg0° g/Te|¥%/1¢2
96T° | ozt* | 02T*| ¢60° | ozT°| €80°| €g0°| $90° 2| v/t 2
$90°| 850*| 8%0° | 6%0° z|8/12
9%T° | oezt” 8/L T|8/1¢2
690°*| 860°*| 850° | 6%0° | 6%0° | S€0° 8/L 1 4
9ST° | 0zt | ozt | ¢60° | ozt'| €80°| €80°| $90° v/€ 1 (4
590°| 860°| 860° | 6%0° | 6%0° | S€0° /€ T|8/L T
0ZT* | ozT*| ¢60° | 0zT*| €80°*| €80°*| $90° 8/6 1|8/L T
690°| 860°| 8%0° | 6%0° | 6%0° | S€0° 8/¢ T|%/€ 1
881" | 02T° | 88T*| S60° | o2T'| €80"| €80°| $90° /T T|v/E T
690*| 860 | 850° | 6%0° | 6%0° | $€0° Z/T1|8/sT
092’ | 0zT° | osz* [ $60° | ozt | €m0°| €80° | $90° 8/¢€ 1|8/ 1
$90°| 850°| 850° | 6¥0° | 6%0° | §€0° 8/€ T|2/T 1
9¢T* | 02T° | 99T1°| S60° | ozT*| €80° | ¢60°' | $90° ¥/T T|2/T T
¢90*| 8¢0° | ggo°* | 6%0° | 6%0° | S€O° v/TT1T[8/€1
9$T* | 02T | 9ST" | $60° | 0zT*| €80°| S60° | $90° g/T 1|8/ T
£€80° | 890°| 860° | 6¥0° | 6%0° | $€O° 8/T T |%/T 1
88T" | 02T* | 881" | 660" | 0zT*| €80° | $60° | §90° T|9/T1
£80°| 860° | 950* | 6%0° | 6%0° | S€O° T(g/T1
02T* | 96T | 660° | 961°| €g0° | $60° | §90° 8/L [8/1 1
£€90°| 290" | 8%0° | 6%0° | 6%0° | S€0O° 8/L T
88T | OT* | 88T° | $60° | 96T*| €80° | $60° | $90° v/€ T
€80° | 860° | $90° | 6%0° | 6%0° | s€0° | 5¢0° | 820" v/€ 8/L
0zT* $60° €80°* | 021° | $90° 8/6 8/L
€80* | 850° | ¢90* | 6%0° | 6¥0° | S€0° | 6€0° | 820° 8/ b/€
0zT° $60° €80° | 02T°| $90° 2/1 v/
£€80° | 860° | $90° | 6%0° | 6%0° | $€0° | 6%0° | 820° 2/1 8/¢
0z’ $60° €go’ $90° 8/¢ 8/6
660°| 850°| €80* | 6%0* | 860" | $€0° | 6%0° | 820° 8/¢ 2/1
021* $60° £80° $90° 3/1 2/t
§60° €go° $90° 850° 6%0° | 850° | $€0° | 6%0° | 820° ¥/1 8/¢
) | 0 q 0 q ) q o g ) q 9 g 0 q ) a'v

0ZT =Y G60" =Y £80° =Y 690° =Y 860° =y 670° =y GE0* =Y 820° =Y STHONT

SERONI - SCHIDIOTHL TTVA . HALIAYIA

RESTRICTED

-39 -



T. O. No. 01-60E-3

RESTRICTED

saAaalg apysu Bursn ‘saojds 103 saqny, JO SSAD{OWT, TTeM - Al O1qEl,

0$8-L-MM-NV uoTqe0fJT00dg aquy, pﬂoﬁ»wﬁmwwm 3 m
(pezTTeWION) 10035 UMUApPAATON - WMIWOIY) O€THX eqny TUTSTIQ - ¥
0ZT°|02T"| 02T*| §60°| 0Z1°| €80°[ 02T*| $90°|02T*| 850°|02T*| 6%0° v/€ 2|2/T 2
02T°|GST | 02T |02T*| 660°| G60°| $60°| €80°| 660°| §90° [$60°|850° Z/1 2|%/T 2
9sT*| 02T /T 2|8/1 2
850°[ 850° [850* | 6%0° ¥/T 2|8/T 2
0z1'|961T°| 0ZT° |02T* §60°| $60°| £80°|$60°| $90° /1 2 Z
860°| 890" |6%0°| 630" [6%0° [$C0" 8/T 2 z
02T1*[941"| 02T*|02T°| 02T 660°| 02T"| £80°| 02T | $90° 8/1 2|8/L 1
860°| 850° |6%0° | 6%0° |S€0° |9¢£0° zZig/l T
02T°|96T°| 02T*|0ZT*| $60°| $60°| $60°| £€80°|$60°| §90° zle/€ 1
860°*| 850° |6%0°| 6%0° [¢£0°|S€0° 8/t T|¥/€ 1
02T |021°[$60°| 60" | $60°| €80°|560°| §90° 8/L T[8/§ T
860" 850° |6%0°| 60 |G€0° [S€0° v/€ 1|8/ 1
021° (02T | $60°|$60°*|$60°| €80°|$60°| §90° v/€ T|2/T T
860°| 850° [6%0° | 6%0° [S€0° |5€0° 8/¢ T|2/1 1
02T° [02T°| $60°|560° | $60°| €80° | 560" | $90° 8/s 1|8/¢ 1
850° [ 850° [6%0°| 630 |S€0" [€0° Z/T 1|8/¢ 1
021" |99T*|02T* [02T" | 960°|$60° | S60°| £80° | 560°| $90° /T 1|3/1T1
860°[850° |6%0°|6%0" |S€O0° |S€0° 8/€ T|%/1 T
02T°[961°| 02T |02T" | $60° | $60° | $60°| €80°" 8/¢ T|8/1 1
850°|690° | 850°| 850* [6%0° | 690" [€0° [S€O° ¥/T T1i8/T 1
021° |021°|960°|960° [ $60°| £80° P/T1 T
860°[690°[850°| 850" [6%0°| 6%0° [S€0° |S€0° 8/1 1 T
02T |96T"|02T* [02T°|€60° |$60°|560°|€80° 8/T 1| 8/L
860°|$90*|850°|850° |6%0°| 6%0° |S€0° |SE0° |S€0° (820" T 8/L
0z1° (96T |02T° [02T° | 560° |$60°|560°[€80° T| v/¢
860°| §90°|850° | 850" |6%0° | 6%0° [G€0°* |5€0° |€0° |820°| 8/L| %/¢
02T° [02T° [660° |$60°|560°|€80° 8/L| 8/¢
860°|690° |860°| 860° [6%0° | 6%0° [$€0° [§€0° |GEO° |820*| %/€| 8/¢
0Z1* |02T° |560° |560°|560°|€80° v/E| 2/1
860°|$90° [850° | 850" [6%0" | 6%0° [G€0° |S€0° |§€0° [g20*| 8/4| 2/T
§60° [$60° [$60° | €80° 8/s| 8/¢
860°[690° |850°|850° |6¥%0°|6%0° |§€0° [S€0° |S€0° |[g20°| 2Z/T| 8/¢€
0 g 0 g 0 g ) g 9 d 9 g 0 g 0 d 0 g 2|8’y
951" ay 021* =Y G60° =Y £80° =Y $90° =Y 840° =y 670° =y GE0° =y 820° =y SHHONI
STHONT - SSANMOIHL TTIVM YAIANYIA

RESTRICTED

- 40 -



RESTRICTED

T. O. No, 01-60E-3

SECTION VI

HEAT-TREATED PARTS AND MATERIAL LIST

1. General.

Primary and secondary structural and operating
parts used on the 0-47A and 0-47B airplanes, which
have been heat-treated are listed below. Heat treat-
ment processes are in accordance with AAF Speci-
fication Nos, 98-10025and 98-10026. The engine mount
is constructed of WD-4130 chrome-molybdenum steel
tubing purchased to AAF Specification No. 57-180-2
in the normalized condition having a tensile strength
of 95,000 pounds per square inch.

2. Aluminum Alloy.

The wings and fixed tail surfaces and the fuselage
are of full cantilever and semimonocogue aluminum

CM-S - Chrome-Molybdenum Steel Sheet _ ________ e
CM-B - Chrome-Molybdenum Steel Bar _ _____________
CM-R - Chrome-Molybdenum Steel Rod _ __ _ ____ ___

— (AAF Specification No, 57-107-19; WDX-4130)

alloy construction, respectively. Ingeneral,all alumi-
num alloy sheet (except landing gear and empennage
fairing), all tubing (except fuel and oil lines), and all
forgings, extruded sections and bar stock are heat-
treated aluminum coatad (Alclad) 24S aluminum alloy
purchased to AAF Specification No, 11067. Formed
sheet stock which is used in the soft state to facilitate
fabrication should be subsequently heat-treated in
accordance with AAF Specification No. 98-10026, after
forming. All aluminum alloy rivets used are A-1TST.

3. Material Code.

The following code simplifies the identification of
materials and heat treatment processes to be used

with the following parts list: .

_ ___(AAF Specification No. 57-136-8; WDX-4130)

(AAF Specification No. 10083; WD-4140)

CM-T - Chrome-Molybdenum Steel Tube _ _ _ _ _ _ _____ __(AAF Specification No. 57-180-2)
CM-F - Chrome-Molybdenum Steel Forging_ _ _ _ ____ ____(AAF Specification No. 57-105)

NS-R - Nickle-Steel R

e ________ __._.. (AAF specification No. 57-107-17; WD-3330)

MC-F - Mild-Carbon Steel Forging_ - - - - - - —--— _ -~ _ . - -(AAF Specification No. 57-105)

AA-T - Aluminum Alloy Tube _ _ _
AA-F - Aluminum Alloy Forging _ _ _ _ _ _____-__.___--
MA-C - Magnesium Alloy Casting_ _ _ - _ _ _ _ _ -

____(AAF Specification No. 10235)
_____ (AAT Specification No, 57-153)
_ . _(AAF Specification No. 57-74-1; Gr. 2)

: Cond. H.T.)
SS-W - Spring Steel Music Wire_ . _ _ _ _ ___ _ __ ____ _ __ (AAT Specification No. 48-T7)
NS-B - Nickel SteelBar _ . _ _ .- ——— ———— - - -— -~ ~---_(AAF Specification No. QQ-N-321)
CR-S - Corrosion Resistant Steel Sheet_ _ _ _ _ __ . _ ___(AAF Specification No, 57-136-9)

C-T -Copper Tube._____ ____ _ _____ e~

4, Heat-Treated Parts List,

_ __ (AAF Specification No. WW-T-"799)

Tensile Strength H.T.

- 41 -

Material in Pounds per Square
Part No. Title Code Inch or as Noted
'B1074 Eye - Bolt - ball bearing CM-F 125-145,000
B1132 Lug - Engine mount vibration absorber MC-F Normalize
cushion
B1173 Eye - Bolt - ball bearing CM-F 125-145,000
B1150 Ring - Airplane mooring CM-F 125-145,000
19-33447 Wrench - Special CM-8 180-200,000
19-52305 Link - Aileron control rod CM-F Normalize
23-53070 Plunger - Seat adjusting CM-R 125,000
25-11026 Plate - Center wing front spar CM-F 150,000
25-11026-1 Plate - Center wing front spar CM-F 150,000
25-11027 Plate - Center wing rear spar CM-F 150,000
25-11028 Fitting - Center wing rib 49-3/8 front spar CM-F 160-180,000
attaching
25-11029 Fitting Assembly - Center wing rib 28-3/8 rear CM-F 125-140,000
spar attaching
25-12023 Fitting Assembly - Outer wing landing gear lock CM-F 160-180,000
pin socket
25-12028 Fitting - Outer wing landing gear lock pin brace CM-F Normalize
25-31142 Fitting - Fuselage engine mount attaching CM-F 125-145,000
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Part No.
25-31143

25-31902
25-31902-2
25-33105
25-33106
25-33107

25-33107-1
25-33108

25-33116
25-33119
25-33124
51-31040
51-31062

51-310188
51-318174

51-318248

51-42012
51-42018
51-44023
51-47032
51-48070
51-48825
51-53011
51-53018
51-53021
51-53033
51-53044
51-53118
51-54071
51-54147
51-55018
51-55019
51-55021
51-55022
51-55025
51-58102

51-58107
51-62047

51-65025
19-33416
19-33457

T. O. No. 01-60E-3

Title

Fitting - Fuselage nose-over frame front leg
attaching

Fitting - Engine mount attaching

Fitting - Engine mount attaching

Joint Assembly - Landing gear

Hook - Landing gear retracted retaining

Fitting Assembly - Landing gear rear strut
upper attaching

Fitting Assembly - Landing gear rear strut
upper attaching

Fitting Assembly - Landing gear rear strut
lower attaching .

Shaft - Landing gear universal joint pivot

Bolt - Landing gear oleo attaching

Spacer - Landing gear universal joint

Spring - Fuselage parachute flare rack door

Bracket Assembly - Engine ring removable
cowl former support

Bolt - Engine removable cowl bracket attaching

Spring - Cockpit enclosure gunner’s hood
control release operating

Finger - Cockpit enclosure movable panel
release

Shaft - Carburetor air mixing chamber

Stack Assembly - Engine exhaust front

Spring - Propeller control stabilizer

Stud - Oil tank sump

Fitting - Fuel tank upper retainer adjusting

Line Assembly - Fuel engine pump drain

Tube - Gunner’s seat adjusting

Plunger - Gunner’s seat adjusting lock

Spring - Gunner’s seat adjusting lever tension

Spring - Gunner’s back rest lock

Spring - Auxiliary pilot’s back rest lock

Tube Assembly - Observer’s seat support

Spring - Landing gear warning switch

Spring - Throttle switch

Ring Assembly - Towing bar

Tongue Assembly - Towing bar

Jaw - Towing bar fixed

Jaw - Towing bar adjustable

Screw - Towing bar jaw adjusting

Spring - Hydraulic pressure control valve one-
way valve disc

Spring - Hydraulic pressure relief valve

Spring - Flexible gun and gun camera stowage
latch

Spring - Parachute flare release lever

Spring - Master brake cylinder valve

Spring - Brake cylinder external

* Heat-treat spring at 500-550°F for period noted.
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Material

Code

CM-F

CM-F
CM-F
CM-F
CM-F
CM-F

CM-F

CM-F

NS-B
NS-B
CM-T
SS-w
CM-T

NS-B

CM-8

CM-T
CR-S

NS-R
CM-B
C-T
CM-T
CM-B

CM-T

CM-B
CM-T
CM-B
CM-B
CM-B

Tensile Strength H.T,
in Pounds per Square
Inch or as Noted

Spec. H.T.

Normalize
Normalize
160-180,000
125-140,000
125-140,000

125-140,000
125-145,000

160-180,000
125-140,000
125-140,000
*(10 minutes)
Normalize

125,000
*(20 minutes)

160-180,000

125,000
Normalize
*(10 minutes)

125,000
125,000
Anneal
125-140,000
125-140,000
*(10 minutes)
*(10 minutes)
*(10 minutes)
160,000
*(10 minutes)
*(10 minutes)
125,000
180,000
180,000
180,000
125,000
*(10 minutes)

*(20 minutes)
*(20 minutes)

*(10 minutes)
*( 5 minutes)
*(20 minutes)
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