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EESTRICTED INTRODUCTION

TO THE REPAIRMAN:

In the preparation of this Manual, an attempt has been made to include extensive and complete informa-
tion for the repair of damaged structural and nonstructural parts of the airplane. It is intended that
this Repair Manual will facilitate the restoration of the airplane to active service within a minimum
of elapsed time and with a minimum of replacement parts. If spare or replacement parts are required,
they ma^y be ordered as out I ined below.

The repairs outlined in this Manual provide for the repair of any daniaye to any part of the aircraft
and are not based upon any preconceived idea as to the extent of damage. Since the scope of possible
damage is so broad it would be impossible to outline any exact procedure, only general repa i r methods
are described and illustrated. These methods may have to be supplemented and altered to suit each spe-
cific situation. The material requirements, rivet specifications, etc., are the minimum al lowable; and
for the repair of any important structural components, personnel are warned against the use of any method

of repair not described herein.

A complete explanation of each repair is outlined in the text. The illustrations should not be con-
strued as being self-explanatory. The scheme of arrangement of each section is similar, deal Tng first

with the description, then with repair procedures, materials, and tools required for making ttie various

repairs. A thumb index has been inserted at the outside top of each page for quick identification of

the section title and paragraph number.

For convenience, all common U. S. material specifications together with the British equivalents of

these material specifications are listed at the end of Section I.

Your cooperation in reporting your views on this N-lanual and the material contained herein will help

substantial ly in the further development of a more adequate manual. Opinions on the matter are sol ic-

ited and may be communicated to the company through the North American Service Representative at your
field or sent directly to the Field Service Department at Inglewood, California.

Field Sen/ ice Department

North American Aviation, Inc.

SPARE PARTS

In many instances, incorrect part numbers, lack of complete infometion, and lack of part identifica-

tion may cause delay in the filling of orders for spare parts. Requests by the company- for additional

information, necessitated tiy these discrepancies, involve loss of time; and the need for such can be

eliminated if the correct part number, name, and location are clearly set forth in the original request.

To facilitate the prompt fulfillment of requests, observe the following rules:

(I) Give correct part number and full title. (Refer to the applicable structures diagram in this

Manual or to the Parts Catalog, T.O. No. 01-60FE-4J

Example: 54-14015 left nose rib, station 15.087 (left wing, AT-6B)

88-I40I5-I right nose rib, station 15.087 (right wing, AT-6C)

Note the prefix change for the AT-6C and that the part number ends with -I signifying a right-hand part.

RESmiCTED
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NTRODUCTION restricted

(2) Give the serial number and iiDdei of the airplane for which the part is intended.

Example: Serial No. AC4-I-322I8, ^todel AT-6C (This infom^tion is stenciled in the upper left-hand

corner on the left-hand front fuselage sTde panel and stamped on a name plate on the right-

hand side of the front cockpit. )

(3) If the part number or name is not available, furnish the location and complete description of the

part and the unit or system in which the part wi I I be used.

Example: The second nose rib outboard of the bolting angle of the left-hand wing assembly, AT-6C,

Serial No. AC4I-322I8.

(4) Give conplete dash numbers and title of al I AN, AC, B, C, and NAF Standard Parts.

Example: AN3-4A bolt, AC36^832 nut, BI289- 1(^10 screw, C384->5 neoprene extrusion, NAF3 1 062 1 -S2 1
[>-

4LH cable terminal.
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PAR. I TO ^

SECTION I

GENERAL INSTRUCTIONS

I. AIRPLANE CONSTRUCTION.

The AT-6 Series Airplane is a single-engine,
low-wing, two-place advanced trainer. General
airplane data are tabulated in this Section.
(See Figures 2 and ^.) The airplane is equipped
with a Pratt and Whitney, nine-cylinder, radial,
air-cooled engine on which is mounted a Hamilton
Standard, controllable pitch, constant speed,
two-blade propeller. The main landing gear is

fully retractable and the nonretractab le tail
wheel is full-pivoting. With the exception of
the chrome molybdenum steel tubing front fuselage
truss and engine mount, the airplane is primarily
constructed of 24ST ale lad sheet and 24ST a I u-
minum alloy extruded members. The front and
rear fuselage sections, the outer wing panels,
and the empennage are constructed to facilitate
removal and replacement in the event of dafnage.
All structural members are readily accessible
and are fabricated in a manner as to provide
for ease of repair. It is to be noted that
multiplicity of types and sizes of component
parts is confined to an absolute minimum in

original construction of the airplane and also
in repair. North American Aviation, Inc., major
component part numbers are listed and illus-
trated in this Section. (See Figure 4.)

2. RIVET TYPES.

There are three different types of rivets used
in the construction of the airplane (see Figure
1) . All a re made of A 1 7S a I um i num a I I oy mate-
rial (rivet designation AD), and thus no heat

treatment is required prior to driving. Rivets
of AITS material are marked with an identifying

dent or depression on the center of the manu-
factured rivet head. These three types of rivets

employed in the construction of the airplane
are as fol lows: ( I ) the Type AN442-AD flat head

rivet, used for the assembly of a I I interior
structure; (2) the Type BI2I9-AD (superseded
by Type AN426-AD for all future procurement)
l(DO-degree countersunk head rivet, used to reduce

drag on the forward skin of the fuselage and

fixed surfaces; (3) the Type BI227-AD brazier

head rivet, used on the aft skin of the fixed

surfaces and fuselage. In making repairs, these

types of rivets should be used in their original

function. The rivet coding used throughout
this ^.'lanua I specifies the type of rivet and

the size. For example, a notation "AN442-AD5

rivet" signifies a flat head rivet of A|7S ma-
terial. The last number of the rivet notation
always signifies the rivet diameter in 1/52-
inch. Therefore, the rivet diameter in this
case is 5/32-inch.

FLAT
100*.^

c'sunk'

E^SSJ
D

BRAZIER

DIA.

^
"ft -

AN442-AD BI2I9-AD BI227-AD

(AN426-AD)

APPROXIMATE DIMENSIONS

DIA. 3/32



GENERAL
FIGURE 2

RESTRICTED

TABLE OF SPECIFICATIONS

OVERALL W ING SPAN
OVERALL LENGTH
OVERALL HE IGHT ANTEN
OVERALL HE IGHT ANTEN
HE IGHT, PROPELLER HU

CLEARANCE, PROPELLER
DIAMETER OF PROPELLE
NORMAL C.G. TO WING
NORMAL C.G. TO W I NG

C.G. LIMITS TO W ING

ELEVATOR H I NGE TO Wl

MINIMUM CLEARANCE OF

ANGLE OF NORMAL C.G.
ANGLE OF REARWARD C.

ANGLE OF WING TIP AN
ANGLE OF THRUST LINE

NA MAST, THRUST LINE LEVEL
NA MAST, THREE-POINT
B, THRUST LINE LEVEL
T IPS, THRUST LINE LEVEL

R

LEADING EDGE - WHEELS DOWN
LEAD ING EDGE - WHEELS UP
LEADING EDGE
NG LEADING EDGE
PROPELLER AND R ING COWL
WITH WHEEL (Side Elevation)

G. WITH WHEEL (Side Elevation)
D WHEEL BOTTOM (Front Elevation)
WITH GROUND (3-Point Position)
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t STA. I t ELEVATOR HINGE ^1 RUDDER HINGE

Figure 3—Airplane Three-view Dimensions

[3]
RESTRICTED



GENERAL
FIGURE ^

RESTRICTED

{«T-6») («T.6«) (»T-SO
(«T-St) (tr-e» (1T-«C)

77 an M 00002

77 ><4 98 K)OOI

66 10003

66 10001

66 I0O05

77 i% 88 13000

55 >« 88 IWOI

55 9H 88 I "4009

55 IW)M

78 l'tM2

66 8>t'. 80 ISOOl

55 16005

55 1800

1

66 18002

77 20001

55 20002

55 20003
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55 20005

55 20008
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FIUET, KKG TO FUSanOt, FWIIT
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DOOR ISSEMBLT, OUTER MING LW01N3 LIGHT

IILERON tSSLISLT

T»B «SSEHBLr, ilLERON BOOSTER
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FLAP ASSEMBLY, MING CENTER SECTION

IHSIALLAIION. ItFEHNACE

FILLET ASSEMBLY, HORIZONTAL STABILIZER LEFT FRONT

FILLH ASSEMBLY, VERTICAL STABILIZER TO FUSELAGE

FILLET, HORIZONTAL STABILIZER, INTERMEOl ATE LOMER

FILLET, HORIZONTAL STABILIZER, LEFT REAR

FILLET, HORIZONTAL STABILIZER, »1 GHT REAR

FILLET ASSEMBLY, HORIZONTAL STABILIZER, RIGHT FRONT

STABILIZER ASSEMBLY, HORIZONTAL

ELEVATOR ASSEMBLY, COVEREC

TAB ASSEMBLY, ELEVATOR TRIM

STABILIZER ASSEMBLY, VERTICAL

RUDDER ASSEMBLY, COVERED

TAB ASSEMBLY, RUDDER TRIM

FVSELAGl ASSEtBLr COVEKED

COMLING ASSEMBLY, ENGINE RING, LOMER

COMLING ASSEMBLY, ENGINE RING, RIGHT HAND UPPER

COMLING ASSEiHBLY, EKGINE RING, LEFT HAND UPPER

COMLING ASSEMBLY, FUSELAGE FLEXIBLE GUN CUTOUT

COMLING ASSEMBLY, FUSELAGE GUNNER'S HOOD

COMLING ASSEMBLY, ENGINE REMOVABLE, CARBURETOR AIR S(

COMLING ASSEMBLY, ENGINE REMOVABLE, UPPER RIGHT

COMLING ASSEMBLY, ENGINE REMOVABLE, BOTTOM

FAIRING ASSEMBLY, FUSELAGE FIREMALL UPPER LEFT SIDE

COVER ASSEMBLY, FUSELAGE MAIN FUSE BOX ASSEMBLY

FAIRING ASSEMBLY, FUSELAGE FIREMALL LOMER LEFT SIDE

FAIRING ASSEMBLY, FUSELAGE FIREMALL UPPER RIGHT SIDE

FAIRING ASSEMBLY, FUSELAGE FIREMALL LOMER RIGHT SIDE

PANEL ASSEMBLY, FUSELAGE LEFT SIDE FAIRING

PANEL ASSEMBLY, FUSELAGE RIGHT SIDE FAIRING

COMLING ASSEMBLY, FUSELAGE TAllMHEEL CUTOUT

COMLING ASSEMBLY, ENGINE REMOVABLE TOP

COMLING ASSEMBLY, ENGINE REMOVABLE LOMER

DOOR ASSEMBLY, FUSELAGE FIREMALL TO MINDSHIELO LEFT

DOOR ASSEMBLY, FUSELAGE BAGGAGE COMPARTMENT

DOOR ASSEMBLY, FUSELAGE FIREMALL TO MINOSHIELO RIGHT

77 77 88 3II0I

77 78 88 31104

77 31105

77 31106

55 31238

55 78 78 31211

77 77 88 31801

55 55 88....3I802
77 77 88 31826

55 55 88 31827

19 19 88 318 28

55 55 88 31829

77 31901

n 33001

77 78 78 33102

56 33»5

55 55 88 31001

58 58 88 31002

77 78 88 51001

77 78 88 51002
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55 55 88.. ..53001
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55 55 88. ...53 100
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FKAIIE ASSEUBLY. fVSELACE COHrtElE

FIREMALL ASSEMBLY, FUSELAGE
FRAME ASSEMBLY, FUSELAGE FRONT

FRAME ASSEMBLY, FUSELAGE REAR SECTION COVERED
COVER ASSEMBLY, FUSELAGE REAR SECTION BODY ACCESS
COVER ASSEMBLY, FUSELAGE REAR SECTION FLEXIBLE GUN TROUGH

IKSIALLATIOn, COCKFIT EHCLOSVSE

HOOD ASSEMBLY, GUNNER'S

MINDSHIELD ASSEMBLY, COCKPIT ENCLOSURE

PAfEL ASSEMBLY, COCKPIT ENCLOSURE, FRONT

PANEL ASSEMBLY, COCKPIT ENCLOSURE, FIXED

PANa ASSEMBLY, COCKPIT ENCLOSURE, REAR

MOUNT ASSEMBLY, ENGINE

inSTALLAHOK, LAUDING OEAR

INS7ALLATI0N , TAIL WHEEL

POST AND HOUSING ASSEMBLY, TAIL MHEEL

IHSIALLAIION. INSIKVUENIS

INSTALLATION, FUKMISHINCS

INSTALLATION , FHOTOCRAFHIC EQVIFMEMT

DOOR ASSEMBLY, CAMERA

'<£'

^^^

Figure 4—North American Aviation Part Numbers
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should be center punched and the actual drilling
done with a light power drill. The center-
punch mark should be large enough to prevent
the dri I I from si ipping out of position, yet
must not be made with enough force to dent the
surrounding material (see Figure ^}. The drill-
ing can be done with a hand drill if no power
tool is available, but considerably more time
will be taken. Also, as the drill speed is

slower when the work is done by hand, there is a

tendency to apply more pressure; consequently,

a large burr is often formed as the dri I I pierces

the material. All burrs must be removed before

riveting by utilizing a metal countersink, or

Figure S-'Typical Center-punch Marks

by filing or scraping. In some cases, the use

of a right-angled drill is particularly advan-

tageous in drilling through restricted access,

small fittings, clips, etc. (see Figure 6).

5. STANDARD HOLES FOR RIVETS.

The following chart specifies the size of
hole to drill for the application of the various
sizes of rivets. See the following paragraph
for dri I I si zes.

RIVET
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7. RIVET COUNTERSINKING DIMENSIONS.

The following dimensions should be adhered
to when cut countersinking or dimpling sheet
material for the application of BI2I9-AD (or

the AN426-AD) lOO-degree countersunk rivets.

Use the proper degree and diameter countersink
and cut just deep enough so the rivet head and

the metal will forma flush surface. (See Figure

7J

RIVET SIZE
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drilled through, several varieties of skin fas-
teners are availaole to line up holes. (See
Figure 10.) Cleco skin fasteners are commonly

r-SKIN FASTENER

pRlVET GUN

Figure 10— Skin Fasteners

used throughout the aircraft industry in pro-

duction and repair work. Used in conjunction
with a Cleco safety gun (see Figure 41), Clecos

hold two pieces of metal firmly together until

riveting is accomplished. Inasmuch as Clecos
are used only through drilled holes, it is im-

portant that the proper size oe used. The various

sized Clecos are easily identified by their color

coding. A Cleco for a 3/32-inch diameter hole

is cadmium colored, copper colored for a 1/8-

inch hole, Diack for a 5/32-inch hole, and brass

colored for a 3/16-inch hole. (See Figure 11.)

11. BUCKING BARS.

Sucking oars may assume any numoer of given

shapes in order to facilitate rivet forming in

inaccessible areas. (See Figure 13.) The rivet

gun pressure applied to the manufactured head

of the rivet forms the rivet shank against the

Ducking oar. In similarity to rivet sets, rivet

Ducking Dars must oe kept clean, smooth, and

well polished at a I I times.

12. RIVET SETS.

A rivet set is a punch-like tool with a flat

>^'5S

Figure 11 —Cleco Color Coding

liH
BRAZIER HEAD TYPE

4*AA^
FLUSH TYPE

Figure 12— Typical Rivet Sets

[7]
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liJX i U^
TJ600-I TJ600-2 TJ600-5

JLJ
TJ600-6 TJ 600-10 TJ600-28

a
TJ 60 0-32 TJ600-42 TJ600-60

] i f»
TJ600-64 TJ600-65 TJ600-86

V J^
TJ600-90 TJ600-99 TJ600-106

Figure 13~-'Rivet Bucking Bars

or recessed die for driving flat, countersunk,
and brazier head rivets, respectively. They

may assume a variety of shapes to facilitate
rivet driving in restricted areas (see Figure

1^). Rivet sets should be kept smooth and well

pel ished at al I times.

13. PNEUMATIC RIVET GUN.

The pneumatic rivet gun used with a rivet set

is applied to the manufactured head of the riv-

et; and the pressure, applied in a series of

vibrations, forms the rivet shank against a

bucking bar. Different types are available to

meet various requirements. (See Figure 14'\

The period of time during which pressure is

applied to fonn the head must be short enough

to prevent the metal from strain hardening near

the end of the rivet. The pneumatic equipment

may be used either with a flat or recessed rivet

set, depending upon the type rivet being driven."

Because of the uniformity of driving rivets

pneumatically, all riveting should require this

equipment. Both the rivet gun and the bucking

bar are separate units requiring separate oper-

ators. (See Figure lo.

)

m. HAMMERS.

Hartniers sometimes may have to be used to drive
rivets, but they should be used only in emer-
gencies where other equipment cannot be obtained.

The use of hammers to drive rivets for the re-

pair of primary structure is not recommended.
On minor secondary structure, however, ball-
peen hammers may sonietimes be employed.

15. RIVET SQUEEZER.

A rivet squeezer consists of a large pair of
forcers which are used over the edge of the

TRIGGER

Figure 14-^Pneumatic Rivet Guns

material to head the rivet. Pneumatic rivet

squeezers may be used with alligator, offset
alligator, and C-type jaws. Inasmuch as a

rivet squeezer can be used only over the edge
of the sheet where conditions permit, its appli-

cation is necessarily limited. (See Figure 25.J

16. REMOVAL OF SOLID RIVETS.

Rivet removal should be accomplished by drill-

ing, not shearing. Use drill one size smaller
than diameter of rivet, and place point into

depression in rivet head. If power tool is

used, locate drill first; then apply power in

short bursts. Drill must be applied carefully
and small cuts taken in a series of applications.

Drill until rivet head twists from shank. (See

Figure 16-) Drift remainder of rivet free.

RESTRICTED
[8]
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PNEUMATIC SQUEEZER

Figure 15—Rivet Squeezer

It is recommended that the drill be equipped
with a stop of some soft nonabrasive material
to prevent the drill chuck from plunging into
and marring the surrounding metal.

17. RIVET AND BOLT EDGE DISTANCES.

The necessity for providing adequate edge
distances from the rivet or bolt to the edge
of the affected material is of extreme impor-
tance in repair. Generally, this distance should

not be less than two times the diameter of the

rivet or bolt, measured from the centerline
of the rivet or bolt hole to the edge of the

material involved. (See Figure ly-

)

DRILL UNTIL

RIVET HEAD
TWISTS FROM
SHANK, THEN
PUNCH OUT
RIVET

Figure 16'—Removal of Solid Rivets

DISTANCE "E" SHOULD EQUAL
TWICE THE RIVET DIAMETER

h'

f[

SECT. AA
W'M ^

1

INCORRECT -TOO
CLOSE TO EDGE

CORRECT
E»2D

RESULTANT CRACK SAFE

Figure 17— Rivet Edge Distance

18. RIVETING.

Inasmuch as riveting is the major means of
securing airplane parts, the quality of work-
manship employed in driving rivets must be high.

The structural efficiency of the completed prod-
uct is greatly increased where power-driven
tools are available. For this reason, the re-

pair of primary structures should demand pneu-
matically operated rivet-driving tools. However,

for the repair of secondary structures, manually
operated rivet-squeezing tools will suffice
where conditions permit. The riveting of minor
parts sometimes may be accomplished by means
of a simple rivet set and bounce ball-peen
hamrrer or the equivalent. Examples of correctly

and incorrectly driven rivets are illustrated
on the following diagram. (See Figure i8.)

The following comments are made with reference

to th is figure.

a. Rivet (A) is driven correctly. The proper
length has been determined and the rivet has
been driven slowly and compressed evenly. The

upset end of an und riven rivet of proper length

should measure approximately 1-1/2 times the
diameter of the rivet from the surface of the

material being riveted.

b. Rivet (B) is driven incorrectly. The head

of the rivet has been cut by insecure and/or
improperly held driving tool. Rivets damaged
in this manner should be replaced. Damage of

this nature may be prevented by holding the
tool securely and as nearly in alignment with
the rivet shank as possiole.

[9]
RESTRICTED



GENERAL
PARAGRAPH 18

RESTRICTED

c. Rivet (C) is driven incorrectly. The rivet

has been driven to excess and /or too much pres-
sure has been applied to the bucking bar. As

a result, the head has flattened excessively
and cracks are attendant. In the majority of

such cases, the cracks extend well into the
shank of the rivet. Such conditions are ac-
ceptable cause for failure of the rivet upon
application of load. Rivets damaged in this
manner must oe replaced. In the thinner sheet

material, the rivet holes become enlarged to

the extent that the sheet must be replaced.

d. Rivet (D) is driven incorrectly. This
condition is the result of failure to secure
the sheets or parts together prior to riveting,

thus causing creeping or distortion of the sheet.

In this case, the shank of the rivet has swol I en

into the area produced oy separation of the
sheets. The rivet must be replaced. Dri M the

rivet free oy means of a drill considerably
smaller than its shank diameter; then follow
with a dri I I equal in diameter to the estimated

(A) (B) (C)

diameter of the swollen portion. Special care

should be exercised to prevent such occurrence,

as it is most difficult to remove drill chips

from between the sheets. Upon reriveting, a

smooth surface cannot be obtained. Such con-
ditions greatly lower the value of compressive

load resistance of the joint. Various skin

clamps can be used in connection with riveting

to prevent this occurrence. (See Figure lo.)

e. Rivet (E) is driven incorrectly. An un-
balanced amount of head material is located
about the centerl ine of the rivet and, as such,

the efficiency of the rivet is impaired. This

condition is a result of any one or a combin-
ation of three things: the rivet bucking bar
has not been held securely; it has been forced

to one side oy pressing too hard without adequate

support; or it has been permitted to bounce and

slide carelessly over the rivet. This is a

most common error and one which should receive

much cond iderat ion. The rivet should be re-

placed.

(D) (£) (F)

DRIVEN UNSTEADY DRIVEN SEPARATION UNSTEADY EXCESSIVE
CORRECTLY RIVET SET EXCESSIVELY OF SHEETS TOOL SHANK LENGTH

BOTTOM VIEW

Figure 18^ Rivet Driving Practices

RESTRICTED
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f. Rivet (F) is driven incorrectly. The rivet
has failed laterally. This condition is a re-
sult of improper selection of rivet length,
combined with any one or all of the faults of
rivet (E). Sufficient care must be exercised
in proper selection of rivet length. A rivet
too short in length does not permit the required

amount of head material to be upset. Too much
length results in a buckled shank. Driving a

rivet of excessive length also presents possi-
bilities of hole enlargement.

19. FITTING OF BOLTS AND SCREWS.

All bolt holes should be the smallest con-
sistent with design, and all bolts must be suit-

ably locked. Always use the first drill size

larger than the nominal diameter of the bolt.

When in doubt, it is advisable to drill the

hole undersize and ream for a close fit.. Bolt

holes must not be oversized or elongated. A

bolt in an oversized or an elongated hole takes

none of the applied shear load until the metal

it is holding in shear has slipped enough, and

the remaining bolts sheared enough, to allow

the bearing surface to come in contact with

the bolt. (See Figure ig. ) This shearing

action is a definite failure in these bolts

and they are no longer capable of carrying

their design loads. In some cases of over-

sized or elongated holes, it is permissible

to drill or reani the hole until large enough

to permit the insertion of the next size larger

bolt. However, before resorting to this method,

obtain permission from an authorized engineering

officer. When in doubt, it is advisable to

replace the fitting, or fittings, which con-

tains the oversized hole with one in which the

holes are the proper size. To make a bolt in-

stallation structurally sound, bolt threads

-'^'-rN^

must never bear in any part of a fitting. All

bolt holes must be normal to the surface in-

volved and must provide complete bearing surface
to the head and shank of the bolt. Also, any
bolt entering an anchor nut must be free enough

to engage the threads in the nut by hand manip-
ulation. Although bolt threads must cut com-
pletely through the fiber of self- locking nuts,

there should be no more than two bolt threads
showing beyond the fiber. To meet this require-

ment, washers may be used under nuts, and shims
may be added under nut plates. The bolts must
be sufficiently tight, but too much twist on
the wrench must also be avoided. The inch-
pounds twist required should be within a certain

range for the bolt diameter used. The following

chart specifies the twist required. Inch-pounds

is obtained by multiplying the pull by the wrench

length or by the use of a toraue wrench which
is calibrated in inch-pounds (see Figure 20).

BOLT SIZE TWIST (INCH-POUNDS)

AN3
A NU

AN5
AN6
AN7
AN8

(1032
(1/U

(5/16

(3/8

(7/16
(1/2

2 0-25

50-75

100-lUO
1 60-190
u 50-500

U80-690

Figure 19—Bolted Joint With Oversized Hole Figure 20— Bolt Torque Measur ement

Lii]
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20. TYPES OF BOLTS, SCREWS, AND NUTS.

With respect to physical properties, bolts,

screws, and nuts are of nickel steel and con-
form to SAE Spec. 2330. Dimension specifica-
tions conform to AN and B standards. These
specifications, ooth physical and dimensional,
must also be utilized in repair. Generally,
only one type of do 1 1 and two types of screws
are required in repair. These types are the
AN4-type bolt, the BI248, lOO-degree countersunk
screw, and the 8 1 25 1 button head screw. (See

Figures 22,2'^, and 24.) The type of nuts used

varies with the particular application. General

types include the regular self- locking hexagonal,

basket anchor, corner anchor, and gang channel

(see Figure 2^). The self- locking hexagonal
nut (elastic stop nut) can oe used in oil or
gasoline, but it should not be used in the con-

trol systems where the bolt would oe subject
to rotation. For temperatures over I2I°C (25G°F),

the Hy-Temp hexagonal nut should be used, rather

than the regular type. It is to oe noted that

the minumum hexagonal nut height is limited only

Dy the strength requirements of the specifica-

tion. In some cases, gang channels are partic-

ularly useful, out they should not oe used in

tension applications. The Boot's nuts in the
gang channel may be spaced oy means of punch

marks placed in the channel and they may be

readily snapped in or out of the channel. In

connection with olind anchoring, the basket

anchor nut is also particularly useful, since

it eliminates accurate jigging of holes. The

corner anchor nut has a tendency to bend thinner

gage sheet stock below .040 inch, and the stand-

ard two- lug anchor nuts should be used wherever

possible (see Figure 2^).

21. STANDARD HOLES FOR BOLTS AND SCREWS.

The following chart specifies the sizes of

holes to drill for the application of the var-

ious sizes of bolts. It is to oe noted that

bolt holes uti I ized in repai r should be dri I led

undersize, then reamed for a close fit, wherever

possi b I e.

TYPE
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.4375 —ioio

MARK FOR
BRONZE

THREAD 1/4- 28NF 3

« SPEC. AN-GG6-SI26

DRILL *48 (.076)

CHAMFER 45* X gy

OR ROUND END OP-
TIONAL- END RAD. T

MAXIMUM 2
IMPERFECT TH'DS.

CHAMFER ON BOTTOM FACE
IS*' TO DIM. 7/16 OPTIONAL

DASH
NOS.
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HEAD ANGLE 8 DIM.

ARE RELATED DIM'S.

DIM. V TO BE USED
AS REFERENCE ONLY

B'

STAMP "X"

INDENTED
ON STEEL

ONLY

ioo*t r

TOP FLAT UNSHAVED

SHAVE CONCENTRIC
WITH SHANK WITHIN
TOTAL RUNOUT OF .005

THREAD CLASS 3
MAXIMUM 2

IMPERFECT TH'DS

CHAMFER
1/32 X 45*

ROLLED OR CUT THREADS OPTIONAL

SIZE
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MEASURED TO
SHARP CORNERS

STAMP "X"

INDENTED ON
STEEL ONLY

.015 R. MAX. FOR 5/16 a 3/8 SIZES

.OIOR. MAX. FOR * 8, ** 10 8 1/4

THREAD CLASS 3

MAXIMUM 2

IMPERFECT TH'DS

CHAMFER
1/32 X 45**

ROLLED OR CUT THREADS OPTIONAL

SIZE
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DIMENSIONS

SIZE a
THREAD



RESTRICTED

24. ALUMINUM WROUGHT STOCK - GENERAL.

The symbol S is used after the formula number

of wrought a I loys to distinguish them from the

cast alloys. In the case of heat- treatab 1

e

aluminum, the symbol fol lowing the S indicates

an annealed material, but the symbol T following

the S indicates a heat-treated, hardened mate-

rial. Alloy 24ST in the form of sheet and ex-

truded shapes is used almost entirely in the

construction of the aircraft; but because of

better forming qualities, parts are often fab-

ricated of 24S0 and subsequently heat treated.

Alloys I4ST and I7ST are used for forgings only.

Material of I4ST, possessing high mechanical

properties, is most prevalent in forgings.

Material of I7ST finds use where an increase

in corrosion resistance is required, with but

a slight sacrifice in strength. See Section

12 for the required strength of forgings. The

symbol W appl ies only to a I loys requiring arti-

ficial aging and is used principally with the

alloy 53SW to signify a heat-treated, quenched,

but not completely age- hardened material. It

is to be noted that the use of the symbol T to

designate a hard alloy is applicable only to

the heat-treatable alloys, principally 14ST,

I7ST, and 24ST. However, of the wrought alloys,

theri are a few which are nonheat-treatable,

principally 2S, 3S, and 52S. These nonheat-

treatable alloys are also nonstructural; but

because of their malleability, they find par-

ticular use in fairing and filleting. Cold

working hardens these al loys to a certain extent

and this condition is noted not by the symbol

T but by the symbol H. Intermediate conditions

of hardness are noted as I/4H, I/2H, etc. The

foMoA/ing chart gives general particulars per-

tinent to wrought alloy uses.

ALLOY

14ST

17ST

2UST

24ST

53 ST

53SW

2S

FORM

FORGINGS

SHEET, ALCLAD

EXTRUDED

SHAPES

EXTRUDED

SHAPES

TUBE

SHEET

USE

FITTINGS

SKIN, SPARS, LONGERONS

RIBS, FRAMES, FLOORS,

FUSELAGE STRINGERS

SPAR CAPS, WING

STRINGERS, STIFFENERS

ENCLOSURE & WINDOW

FRAMES ONLY

PLUMBING, LINES

FAIR.ING-, FILLETING
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oy vi Drat ion, and does not require annealing
after prolonged service.

30. ALUMINUM SHEET, 52S-I/2H.

This alloy possesses the same chemical and
mechanical properties as those of 52S0; Dut
in similarity to the 2S-I/2H and 3S- I /2H alloys,
it is hardened to an intermediate temper oetween
the soft and hard oy cold working. The material
finds general use in fillets and fairing where
intermediate values of strength, hardness, and
ductility are required.

31. ANNEALING ALUMINUM, 2S, 33, AND 523.

The nonheat-t reataD I e alloys, 2S, 3S, and
52S, are sufficiently malleaole for cold work-
ing in their original state. If these materials
have already oeen strain hardened oy cold work-
ing, annealing is instantaneous upon reaching
the proper temperature, and the material should

oe profdptly removed from the furnace and al-
lowed to cool at normal room temperature. Hard-
ness is accomplished only oy cold working. The

following chart specifies annealing temperature
part icu lars.

ALLOY

2S

52S

ANNEALING TEMPERATURE

329-371

385-U13

329-371

625-700

725-775

625-700

32. ALUMINUM EXTRUSIONS, 2US0.

This material has values of corrosion resist-

ance consideraoly inferior to 2S or 5S, Dut

it possesses excellent working and forming quali-

ties. The material is heat-treatable, Dut it

does not work harden. Heat treatment orings

its strength and hardness to a level fully equal

to that of 24ST material. All 24S0 material

must be heat treated after forming.

Figure 26—Enlarged Cross Section

of Ale lad Sheet

Figure 27—Typical Extruded Sections

33. ALUMINUM EXTRUSIONS, 2»IST.

This material is the hardened form of 24S0
aluminum alloy. Extruded shapes of 24ST are

extensively employed as stringers, longerons,

and spar caps. (See Figure 21.) The 24ST alu-

minum alloy composition is the strongest and

hardest of al I the a! leys used, but the corrosion

resistance of the material is consideraDly in-

ferior to 24S alclad sheet. To protect the
material against corrosion, zinc chromate primer

must De applied to all surfaces.

34. ALUMINUM SHEET, 2i+S0 ALCLAD.

This material is identical to 24S0 aluminum
alloy; Dut in order to provide greater protec-

tion against corrosion, a thin layer of pure
aluminum 2S is bonded to each side of the sheet.

This pure aluminum coating has a yery high re-

sistance to direct contact with corrosive agents

and also, Dy electrolytic action, it serves
to protect the cut edges of the sheet. The

material is slightly inferior in strength to

24S0 aluminum alloy, but it possesses excellent

forming qualities. Parts requiring severe work-

ing and bending should be formed of 24S0 alclad

and then heat treated to the full hardness of
24ST.

RESTRICTED
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35. ALUMINUM SHEET, 2^ST ALCLAD.

The heat-treated form of 24S0 ale lad is known
as 24ST. This material is the most generally
used of al

I
the aluminum a I loys and is uti I I zed

for ribs, frames, spars, longerons, stringers,
skin, and formers. Although slightly inferior
to 24ST aluminum alloy in strength, 24ST ale lad

possesses far greater corrosion resistance. On
each face of the high-strength 24ST core is an
integrally bonded layer of relatively high purity
aluminum known as the coating. (See Figure
26.) This coating protects the core in two
ways. It protects the core elect rolyt ical ly

and covers the core to prevent contact with
corrosive agents. The material should never
be fully annea I ed .

36. HEAT TREATING ALUMINUM, 24S0.

The heat treating of 24S0 aluminum or 24S0
alclad should be accomplished in either an air
furnace or salt bath furnace. Methods of treat-

ment in which the flame may come in direct con-

tact with the material are not recommended. The

heat-treating process consists essentially of:

( I) heating the material to a prescribed tem-

perature; (2) holding the material at this tem-

perature for a specified length of time; (3)

promptly quenching the material; and (4) allow-

ing the material to age harden at room tempera-

ture for a specified period. The actual heat-

treating temperature of 24S0 aluminum and 24S0

alclad must remain constant within a range of

4g\-4gq°C (9I5-930°F) for the time specified

on the following charts. However, periods

specified should be timed after the charge has

reached uniform heat-treating temperatures

throughout the furnace. AJso, when heat treat-

ing parts of varied thickness simultaneously,

use the thickest sheet as a timing criterion.

For example, when heat treating a sheet of .040- in.

and a sheet of .064^ in. use a minimum heat-treating

time of 30 minutes and maximum heat-treating

time of 40 minutes.

AIR FURNACE METHOD

SALT BATH METHOD

MATERIAL
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(due to the quenching) should not cause re-

jection if the part can De properly straightened

during assembly or within one hour after quench-

ing. In fact, if any rework is necessary, it

is advisable to accomplish it always within

one hour after quenching before the aging has

progressed too far. During this period, the

metal may be worked with ease and without dan-

ger of cracking. Aging may be retarded by

placing the material in a cold atmosphere.

38. AGE HARDENING.

After quenching, the strength of the 24S

aluminum or 24S aid ad gradual ly increases at

room temperature until, after approximately

24 hours aging, the material reaches a fully

hardened condition. When this occurs, the

material is ready for installation.

39. ANNEALING ALUMINUM, 24ST.

When annealed 24S or 24S a I c I ad materials

are required in the course of repair, they

should be obtained in the annealed condition

/VAA STANDARD ALCOA
DIE NO.

PRINCIPAL
DIMENSIONS

from the metal manufacturer. However, if 24S0

material is not available, it is sometimes per-

missible to anneal 24ST aluminum al loy fully

and to anneal 24ST alclad partially. However,

this is not recommended where the material is

to be used in location of high stress. Of the

temperature range specified for anneal ing 24ST

aluminum a I loy, the lower temperature (343°C,

650°F) will anneal the material sufficiently
to permit removal of cofd-working strains as

required for al I ordinary types of repair fab-

rication. The upper temperature (427°C, 800°F)

specified below for 24ST aluminum al loy wi II

permit maximum annealing; however, the material

must be held at this temperature for two hours,

then cooled to 260°C (500°F) at the rate of

IO°C (50°F) per hour. After the temperature
of aluminum alloy has reached 260°C (500°F),

the cooling rate in air is not critical. It

is to be noted that the temperature range spec-

ified below for 24ST alclad wi I I only part iai ly

anneal the material. Full annealing of 24ST
alclad is not permitted, because of the rapid

diffusion of the base metal through the aluminum

coating occurring as a result of slow cool ihg

from high temperatures. The following chart
specifies annealing temperature particulars
applicable to air furnace and salt bath furnace.

ALLOY ANNEALING TEMPERATURE

C366T L249I0

C373LT NONE
(ROLLED ALCLAD)

K77A K77A -75

.125 -1

Figure 29^Extrusion Equivalent Chart

24ST AL. ALLOY

24ST ALCLAD
343-427
338-349

650-800
640-660

40. BENDING 24S ALCLAD.

Exercise caution in handling alclad materials

to avoid scratching through the pure aluminum
coating. Besides destroying the protective
aluminum coating, scratches in alclad material
are potential cracks which may develop under
the application of stress. Where the material
must be flanged, a power or hand brake will be

found particularly useful. Alclad sheet may

be formed and bent as required, but the allow-
able bend radius for the thickness of sheet,
as specified herein, should not be exceeded.
The following chart specifies particulars per-
tinent to the bending of alclad.

ALCLAD

24ST

2US0

ALLOWABLE BEND RADIUS

4 TIMES THE THICKNESS OF THE

SHEET OR GREATER.
2 TIMES THE THICKNESS OF THE
SHEET OR GREATER.

RESTRICTED
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/V4/i STANDARD ALCOA
DIE NO.

PRINCIPAL
DIMENSIONS

CI07LT-20
(ROLLED ALCLAD)

CI23LT
(ROLLED ALCLAD)

CI48T

CI80T

C203T

C204T

j020

NONE
.040

.75

-»-| .562 [-*

K734-JJ

K 14280 .75

*-| .531 [-«-

K 14653

NAA STANDARD ALCOA
DIE NO

C234LT NONE
(ROLLED ALCLAD)

PRINCIPAL
DIMENSIONS

C245T K 16862
ONE -HALF SIZE |.687

C250T

C265T

C266T

KI4654 .078 ^
\

.625

i
C274T

K16869

.125 *-
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lil. EXTRUSION EQUIVALENT DIE NUMBERS.

In order to expedite the procurement of the
extrusions required in the repair of this series
airplane. North American Aviation standard part
numoers and equivalent die dimensions and num-
Ders of the Aluminum Company of America (Alcoa)
are incorporated in this Manual (see Figure
2q) . It is to De noted that all extruded merrv-

Ders are made of 24ST aluminum alloy material.

Figure 30—Stress Concentrat ions

^2, SCRATCHES, DENTS, AND CRACKS.

Many parts 'oecome scratched and dented in the
course of service, thos producing stress con-
centrations which may cause failure of the part.

Sharp nicks in the smooth surface are especial ly

dangerous, and care must oe taken at all times

to smooth out such damage. When this is done
high concentrations of stress disappear. (See

Figure ^0.) The importance of smoothing out

surface Irregularities cannot be overemphasized

because the working stresses are usually so

high that any defect of this kind may produce

stresses aoove the strength of the part. Care

should oe taken to ensure that no cracks remain

undetected. Cracks in the skin generally occur

at points of cold working and when the skin

is dri I I ed or dimpled for flush-type rivets or
Dolts. To arrest the growth of the crack, drill

a No. 40 hole at each end of the crack and clean

out any rough material around the crack.

i|3. SUPPORT OF STRUCTURE DURING REPAIR.

It is essential that the structure to De re-

paired is adequately supported against distor-

tions when any memoer, or part of a memDer, is

removed for assemoly. For Instance, it is very

important that the wing De adequately supported

when removing a panel of wing skin.

n. EXTENT OF DAMAGE.

When estimating the extent of damage, the
surrounding structure must De careful ly examined

to ensure that no secondary damage remains un-

noticed. Secondary damage may De produced in

some structure remote from the location of the

primary damage Dy the transmission of the dam-
aging concentrated load over the normal course
toward the Dasic reacting structure. Damage
of this nature usual ly occurs where the most

aorupt change in load travel is experienced.
If this damage remains undetected, loads ap-
plied in the normal course of operation may
cause failure of the part. It is to oe noted
that all loads travel toward the structure com-

prising the wing attachment to the fuselage.

Carefully Investigate all structure across which

the loads must travel to reach these points.

Particularly examine joints for security of
rivets. Dolts, Dent plates, etc.

45. CORROSION PROTECTION.

Vhen repairing parts, adequate measures must

De taken to prevent the suDsequent occurrence
of corrosion. See Section II for particulars.

Figure Sl-^Priming Aluminum Sheet

One coat of zinc chromate primer should De

applied to all surfaces of extruded repair
memDers and to the overlapping surfaces of al I

24ST alclad sheet repa I r memDers. Always stir

zinc chromate primer thoroughly Defore use and

apply an even coat with a soft Dristled Drush.

(See Figure 91.

J

i|6. TOOLS - GENERAL.

Wherever possiDle, power tools should De

used for repairs; Dut where facilities are

RESTRICTED
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limited, hand tools sometimes may be employed.
Riveting tools are needed most frequently and
these have been described in preceding para-
graphs. Occasions arise when repairs are im-
practical and a replacement part must be used
in order to restore the component to normal
operating condition. Other occasions arise
when an assembly will be made more accessible
and hence more conveniently repaired if re-
moved from the airplane. For all such oc-
casions, a standard tool kit containing an
assortment of tools will be necessary (see

Figure 32J

.

jaws. To decrease curvature and to increase
circumference, use stretcher jaws. (See Figure

Figure 32— Standard Tool Kit

^7. METAL SHR INKER OR STRETCHER.

Replacement sections for curved fairing,

fillets, and cowling may be readily fabri-
cated by ut i I izing a metal shrinker and/or
stretcher. The foot- I ever-operated machine

has an upper and a lower set of movable jaws,

which move vertically and horizontally, shrink-

ing or stretching the metal. These two opera-

tions are accomplished by the use of two inter-

changeable sets of jaws and side plates. To

operate this machine, place the sheet between

the jaws, and move the sheet along in suc-

cessive uniform movements while operating the

foot lever. To increase the sheet curvature

and to decrease circumference, use shrinker

SHRINKING

JAWS SHOWN

Figure 33— Metal Shrinker and Stretcher

48. HAND ROLLER.

The hand roller used for rolling and beading

sheet stock consists of a handle and a set

of gears, which in turn are attached through

shafts to rollers, interchangeable as to size,

shape, and depth of grooves. Several effects

can be obtained with this tool, the most com-

mon of which is the beading of sheet stock.

A guide is provided for lining up the metal

and a crank is employed to raise or lower the

upper ro I ler for a deep or shal low bead as

required. To operate, adjust the depth to

suit, place edge of material on face of guide,

push sheet snugly between rollers, and turn

actuating handle. It is not necessary to force

or pull the material through the rollers and

only a slight pressure should be required to

keep the sheet drawing through the roller.

(See Figure ^4 .

)

49. HAND BRAKE.

Inasmuch as bent-up sheet stock is employed

[23]
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extensively in the repair of longerons, spars,

frames, and rios, the use of a hand Drake will

oe found particularly desirable. By means
of a hand Drake, accurate pending of sheet
stock may oe accomplished readily. Most Drakes
accommodate wide sections, Dut the length of
these sections is limited oy the capacity of
the hand Drake. The hand brake consists es-
sential ly of three parts; the Ded, the jaw,
and the taole. The Ded is stationary and has
a level drop surface. The jaw can De moved
up and down Dy hand levers and can be adjusted
in the horizontal plane Dy means of adjust-
ing screws. The taDle is hinged to the Ded

in such a manner that it is possible to move
the taDle through an arc of aDout 135 degrees.

The horizontal adjustment of the jaw depends
upon the thickness of the material Deing Dent

and the radius of the Dend desired. It is

important that this adjustment De made prop-
erly, as otherwise the material oeing bent
may De seriously damaged. If it is desired
to make a true radius inside the Dend, the
use of scrap material placed under the mate-
rial oetween the clamping jaws will provide
greater radius as required. Scratches should

De avoided by protecting the sheets with wrapping

Figure 35— Hand Brake

paper. When ut i I izing th is method of oending,

adhere to the radii outlined in a preceding
paragraph. (See Figure 35. >*

Figure 34~-Hand Roller Figure 36—Bending Sheet Stock Locally

RESTRICTED
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50. HAND METHODS OF BENDING.

Hand methods of bending are seldom as satis-
factory as machine methods; however, if the
work is done carefully, satisfactory results
will be obtained. An improvised bending form
may be made by clamping a steel bar or a hard-
wood block on each side of the material and
forcing the extended flange down with a smooth
board. (See Figure •^6.) Where the material
is too thick to bend in this manner, bend the
material down with a steady pressure and, at
the same time, strike the back of the board
with a lead mallet. Narrow flanges are best
bent by clamping the flange between the met-
al bars or wooden blocks and bending the main
body of the material. If a sharper bend is

desired, a lead mallet may be used to force

the sheet against the block.

EXTRUDED SECTION

FORM
BLOCK

Figure 37— Arbor Press

51. ARBOR PRESS.

Where curved extruded sections are needed

in repair, the use of an arbor press will great-

ly facilitate forming operations. Employ-

FORM BLOCK

Figure 38—Forming Block

ing a C-type cast structure with a geared thrust

arm, the arbor press, used in conjunction with

various types of forming blocks, gives con-

trolled thrust and a wide area of pressure.

The arbor press has a variety of uses, but

the bending of extruded sections is of pri-

mary concern. To set up and operate the ma-

chine properly, center the wood or lead form-

ing block on the base, place the extruded

section on the forming block, place a pro-

tective wood block over the extrusions, and

apply a desired pressure by means of the hand

lever. (See Figure 57. J

52. FORMING BLOCKS.

Forming blocks of desired size and shape

may be fabricated from hardwood or lead to

facilitate hand forming of extruded sections

or bar stock. Used in conjunction with a lead

mallet, such blocks assist in making various

bends. Center the aluminum stock on form-

ing block and strike with lead ma i let in con-

secutive blows until correct curvature is ob-

tained. Although this method is not as sat-

isfactory as the machine methods, satisfac-

tory bends may be made if care is taken. (See

Figure <^8.

)

[25]
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Figure 39— Trimming Machine

53. TRIMMING MACHINE.

Occasionally, straight shears will not suffice
for special trimming or cutting operation.
In such instances, the use of a trimming ma-
chine, made up of two cutting blades and a

large C-shaped casting, is quite helpful. The
shears may accommodate large pieces of sheet
stock. Sheet material between the shear pieces
is trimmed by actuating the lever handle. Suc-
cessive cuts may be obtained by raising the
lever handle, si iding material to new position,
and again actuating lever handle. (See Figure 99,)

Figure 40—Use of Spiral Reamer

S^. SPIRAL REAMER.

A spiral reamer used with a drill motor is

quite satisfactory as a I inear cutter for clean-

ing holes in alclad prior to patching. Mark
the out I i ne to be cut with a soft penc i I and

drill a 1/4-inch diameter hole in one cor-
ner. Insert the reamer into the hole, tilt
it toward the operator, and cut on the line.

Care should be taken to radius all corners.
Sharp corners result in concentrations of stress

and ultimate cracking of the material. (See

Figure 40.)

55. STANDARD POWER AND HAND TOOLS.

The fol lowing I ist is a summation of standard

power and hand tools that may be required in

repair. The reference numbers refer to the
tools illustrated on Figure 41.

REF. NO.

1

2

TOOL

FILE HOLDER

KEY-SEAT! NG

SQUEEZER, RIVNUT

USE

USED TO HOLD FILES IN CURVED POSITION.

USED TO KEY-SEAT DRILLED HOLES PRIOR TO IN-

STALLATION OF RIVNUTS.

USED TO SQUEEZE RIVNUTS IN DRILLED AND KEY-

SEATED HOLES FOR DE-ICER BOOT SCREWS.

RESTRICTED
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REF. NO.

4

5

6

7

10

11

12

13

14

15

16

17

18

19

20

TOOL

PIN PUSHER

BURRING TOOL

BURNISHING TOOL

PLIERS, CRIMPING

IRON, SOLDERING

BRUSH, WIRE

CLAMP, "C"

PLIER, CLAMPING

SKIN FASTENER,

CLECO

GUN, CLECO

SAFETY

WRENCH, TAP

PUNCH, DRIVE

PIN "DRIFTS"

CHISEL

PUNCHES, CENTER

FASTENERS, SKIN

CLAMPS, SKIN

SAWS, HOLE

21

22

PILOT, HOLE SAW

WHEELS, EMERY

USE

USED TO PLACE DE-ICER PINS IN POSITION WHEN

INSTALLING DE-ICER BOOT.

USED TO SMOOTH TRIMMED EDGES OF METAL.

USED TO SMOOTH MINOR SCRATCHES IN METAL.

USED TO CRIMP TERMINAL LUGS ON ENDS OF ELECTRIC

WIRES AND CABLES. TWO LARGER SIZES AVAILABLE.

USED IN ELECTRICAL REPAIR WORK FOR SOLDERING
TERMINALS AND CONNECTIONS, AND FOR GENERAL TIN-
NING. VARIOUS SIZES, TIPS, AND WATTAGE AVAILABLE.

USED TO CLEAN FILES, WELDS, AND RUSTY METAL AND

FOR GENERAL ROUGHING.

USED FOR HOLDING TWO OR MORE PIECES OF METAL

UNTIL DRILLING AND/OR RIVETING IS ACCOMPLISHED.

INSERTED IN DRILLED HOLES TO HOLD TWO OR MORE
PIECES OF METAL UNTIL RIVETING IS ACCOMPLISHED.

USED TO INSERT SKIN FASTENERS.

USED IN CONJUNCTION WITH TAPS, EZY-OUTS, HAND

AND TAPERED REAMERS.

USED FOR DRIVING OUT PINS, RIVETS, AND BOLTS.

USE NEXT SIZE SMALLER THAN HOLE.

USED FOR METAL CUTTING, AND REMOVAL OF RIVET
HEADS WHERE DRILLING IS IMPRACTICAL.

USED FOR CENTERING HOLES AND AS A PUNCH BEFORE

DRILLING TO ENSURE AN ACCURATE DRILL START.

TYPES SHOWN ARE BLUNT AND SLIM TAPER.

USED TO SECURE METAL WHEN RIVETING, DRILLING, ETC.

USED WITH PILOT IN HAND AND POWER DRILLS, THESE

TOOLS ARE EXCELLENT FOR CUTTING CIRCULAR HOLES IN

DAMAGED SHEET METAL PRIOR TO APPLICATION OF

STANDARD BUTTON PATCH. SIZES RANGE FROM 5/8

TO 2 INCHES.

USED TO PI LOT HOLE SAWS.

SMOOTH AND ENLARGE INSIDE EDGES OF LARGE HOLES.

SIZES SHOWN 1-1/2 AND 2 INCHES-

[27]
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REF. NO.

23

24

25

26

TOOL

DRILL, TWIST

REAMER, HAND, SQUARE

SHANK, SPIRAL FLUTED

REAMER, SQUARE SHANK,

TAPER PIN, SPIRAL
FLUTED

EXTRACTOR, EZY-OUT

27

28

29

30

TAP

COUNTERSINK

COUNTERSINK, BACK

SPOT-FACER, BACK

31 FILES, HAND

USE

THIS TYPE DRILL USED WITH HAND OR POWER DRILLS

IS STANDARD. SIZES RANGE FROM NO. 80 TO 2

I NCHES.

USED FOR ENLARGING DRILLED HOLES TO DESIRED
SIZE. VARIOUS SIZES AVAILABLE.

USED FOR ENLARGING DRILLED HOLES INSHEETSTOCK
AND FOR REAMING SHAFT HOLES FOR TAPER PINS.
IN ELECTRIC AND AIR MOTORS, REAMERS ARE EXCEL-
LENT FOR MAKING CUTOUTS IN ALUMINUM MATERIAL.

USED FOR REMOVING THE REMAINING PORTIONS OF

BROKEN SCREWS, BOLTS, AND PINS. DRILL HOLE IN

OBJECT APPROX IMATELY, ONE-HALF THE DIAMETER ,

INSERT EZY-OUT, AND WITHDRAW OBJECT BY COUNTER-
CLOCKWISE ROTATION.

USED FOR THREADING VARIOUS SIZES OF HOLES FOR
ALL STANDARD THREADS. AVAILABLE IN DIFFERENT
DIAMETERS, THREADS PER INCH, AND PITCH.

USED FOR PREPARING HOLES IN HEAVY STOCK FOR USE
OF COUNTERSUNK RIVETS AND SCREWS. AVAILABLE
FROM 1/8-TO 2 INCHES. DEGREE OF TAPER FOR
RIVETS AND SCREWS, 78°, 82°, AND 100°.

USED FOR COUNTERSINKING IN LOCATIONS WHERE
MOTIVE POWER CANNOT BE APPLIED ON SIDE DESIRED.

USED WITH VARIOUS SIZED PILOTS WHERE ACCURACY
OF HOLE LOCATION IS DESIRED. ALSO USED FOR
FLUSHING BOLT HEADS IN CASTINGS. TYPE SHOWN
IS USED IN LOCATIONS WHERE MOTIVE POWER CANNOT
BE APPLIED ON SIDE DESIRED, BUT STRAIGHT SHANK
TYPE ALSO IS AVAILABLE.

GENERAL: USED FOR FINISHING WORK ON ALL TYPES
OF METAL, PLASTIC, AND FIBER, AND ENLARGING
HOLES, BURRING EDGES, SMOOTHING CUTS, REMOVING
METAL, TOOL SHARPENING, ETC. MANY DIFFERENT
LENGTHS, CUTS, AND SECTIONS ARE OBTAINABLE.

VIXEN: A VERY COARSE FILE USED ON ROUGH WORK
REQUIRING REMOVAL OF LARGE QUANTITIES OF MA-
TERIAL.

BASTARD: A COARSE FILE AVAILABLE IN VARIOUS
LENGTHS AND SECTIONS.

MILL: A FLAT FiNE-CUT FILE FOR FINAL FINISH-
ING AND TOOL SHARPEN ING.

SMOOTH: SIMILAR TO MILL, BUT OBTAINABLE IN

VAR lOUS SECT IONS.

Swiss needle: a fine, slim, tapered file
USED ON delicate WORK AND IN RESTRICTED AREAS.

RESTRICTED

[28]



RESTRICTED
GENERAL

FIGURE m

10

18

2 3 4 5 6

12

13

9 ®
20 21 22

I

23 24 25 26 27 28

ii n
29 30

8

15 16 17

Figure 41 ~-^ Standard Power and Hand Tools
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56. STANDARD METAL-WORKING HAND TOOLS. hand tools that may be required in repair.

The reference numbers refer to the tools il

The following list is a brief summation of lustrated on Figure 42.

REF. NO.

1

TOOL

SNIPS, TINNERS

USE

USED FOR STRAIGHT LINE CUTTING OF SHEET METAL
UP TO .064" THICK.

SNIPS, COMBINA-
TION CIRCLE
"DUCK BILL"

SNIPS, LEFT-HAND,
DOUBLE ACTION
"DUTCHMANS"

SNIPS, RIGHT-HAND,
DOUBLE ACTION
"DUTCHMANS"

USED FOR STRAIGHT LINE AND CURVED CUTTING

USED FOR CUTTING TO LEFT AND/OR CUTTING ENDS
OF TUBING.

USED FOR CUTTING TO RIGHT AND/OR CUTTING ENDS
OF TUB ING.

HACK SAW, LARGE,

ADJUSTABLE
USED FOR METAL, FIBER, AND PLASTIC CUTTING.
BLADES VARY IN LENGTH AND IN NUMBER OF TEETH
PER INCH.

HACK SAW, SMALL USED FOR LIGHT CUTTING OF METAL, FIBER, OR
PLAST I C.

HACK SAW, KEYHOLE

V ISE, DRILL PRESS,

SPEED

USED FOR CUTTING HOLES IN RESTRICTED PLACES.

USED TO HOLD OBJECTS WHILE DRILLING.

10

11

12

13

14

15

16

17

18

19

20

21

22

DRILL, HAND

DIV IDERS

SCRIBE

MALLET, LEAD

MALLET, RUBBER
MALLET, RAWHIDE
MALLET, PARALYN
MALLET, PARALYN

HAMMER, FINISHING

RULE, SQUARE,
CENTER AND PRO-

TRACTOR COMBINATION
RULE, 6" RIGID
PROTRACTOR, FLAT

CALIPERS, SLIDE

RULE, 6* FLEXIBLE

USED FOR RESTRICTED OR SLOW DRILLING, AND ALSO
IN THE PRESENCE OF GAS FUMES, IF AN AIR MOTOR
IS NOT AVAILABLE.

USED FOR SHEET METAL LAYOUT.

USED TO FORM AND BEND METAL.

USED TO FORM AND FINISH METAL.

USED FOR SHEET METAL LAYOUT.

ACCURATE INSIDE OR OUTSIDE DIAMETER MEASUREMENT
IS OBTAI NED WITH TH IS TOOL.

USED FOR SHEET METAL LAYOUT.

RESTRICTED
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Figure 42— Standard Metal-working Hand Tools
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SECTION 2

FUSELAGE

I. FUSELAGE GENERAL CONSTRUCTION.

The complete fuselage is comprised of three
separate detachable sections consisting of the
engine mount, the front fuselage section, and
the rear fuselage section. The entire fuselage
has a maximum c ross-sect i ona I height of 76- J /2

inches and a maximum width of 46-13/16 inches.
The detachable engine mount and the front fuse-
lage structure from the firewal I to a position
aft of the rear cockpit seat are of chrome mo-
lybdenum steel construction with welded steel

joints and fittings. On the earl ier AT-6C Se-
ries Airplanes and previous North American
Aviation, Inc., trai ner ai rcraft, the fuselage

section from the rear cockpit to the tail is

of riveted 245T ale lad aluminum semimonocoque
construction. On the later AT-6C Series Air-
planes, the rear fuselage section is constructed

of wood and the entire structure is assembled

with casein glue. The removable 24ST ale lad

aluminum alloy side panels of the front fuse-

lage section serve only as fairings and do not

carry loads. The tenn "fuselage station" used

in this Section and on NAA production drawings

specifies the location of tubing cluster joints

and formers measured in inches aft of the fire-

wall (see Figure i). Also, on production draw-

ings, tubing cluster joints of the front fuse-

lage are numbered from the firewall consecutively

in reference with a U or L to designate an

upper or a lower tubing cluster joint (see

Figure i). The complete fuselage is a-ttached

to the upper surface of the centersect ion by

bolts passing through the welded longeron
f i tt ings.

2. CONSTRUCTION OF ENGINE MOUNT AND FRONT

FUSELAGE TRUSS.

The engine mount and the front fuselage truss

extending from the firewall to a point just

aft of the near cockpit are constructed of vari-

ous sizes of chrome molybdenum steel tubing

conforming to SAE Spec. X4I30 (see Figure 2)

.

The steel tube truss-type engine mount is

®

FIREWALL -I

14.5
J

49.75
78.375

^31.265 106.5 242.1875

1069687
(JOINING SURFACE)

Figure 1—Fuselage Statior^s
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UPPER TRUSS

note:
all tubes are
cm. steel except
AS NOTED

SIDE TRUSS

WALL THICKNESS— 056
I^^M .065I— .049

I I .083i .058 24ST

LOWER TRUSS

TUBE DIAMETER
I.- 1-1/2 O.D. 5.- 1 O.D.

2.-I-3/8 0.D.

3.- I- 1/4 O.D.
6-7/8 CD.

4.- I- 1/8 CD. 7.-3/4 O.D.

Figure 2—Engine Mount and Front Fuselage Tube Sizes
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Figure 3—Engine Mount Truss Assembly

bolted to the two upper and the two lower lon-

gerons of the front fuselage tubing truss by

single-bolt fittings. The engine is attached
to the engine mounting ring i n n i ne places by

rubber-cushioned, dynamic mount fittings (see

Figure gj. Inasmuch as the cross bracing in the
lower fuselage truss is discontinuous between
the centersect ion attachment points (see Fig-
ure 4), this fuselage truss structure is rigid

only when attached to the centersect ion, and

care should be taken to support this tubular
framework properly when it is removed from
the centersect ion. This type of truss is in

accordance with conventional practice^ The
firewall is not considered a structural mem-
ber although it actually gives some lateral

stability to the front diagonal tube. It is

to be noted that no welding is done on any

tubes between their extremities. This pro-

vides ample space on the tubes for clamping

or otherwise attaching the equipment acces-
sories and .other conponents. Reinforcing plates

are welded on seme joint clusters (see Figure ^).

Electric arc welding is employed throughout

the entire structure in the original construc-

tion, but oxyacetylene welding may be substi-

tuted in making repairs if arc welding fac i I
-

ities are not available. All tube sizes and

wall thicknesses are noted on the truss as-

sembly diagram (see Figure 2).

3. WELDING STEEL PARTS - GENERAL.

The process of joining steel parts by weld-

ing consists in fusing the metal of tl'ie welding

wire or rod with the metal of the Joint ends

until the joint is built up with new metal.

This process can be accomplished by either

electric arc welding or by oxyacetylene weld-

ing. The fused metal of the joint is of a

cast structure and does not have the physical

properties or strength of the metal parts or

the welding wire before being fused. The sec-

tions of the tube adjoining a gas weld will

be annealed by the welding heat for a distance

of from l/4-to 5/4-inch on each side of the

weld. In cases of electric welding, this dis-

tance wi I I be greatly reduced, as the weld pro-

ceeds much faster than in the case of gas weld-

ing, and no preheating of the material is nec-

essary. The melting point of steel is approx-

irmtely I37I°C (2500°F) and the welder's torch

flame is near this point at all times. A com-

bination eye and face shield and a leather

apron should be worn while welding, and proper

ventilation should be provided. Inasmuch as

the presence of gas vapors will be a fire hazard

all necessary fire precautions must be taken

before any welding is attempted on a I I damaged

ships that have been in service. Sandpaper
or use a wire brush and clean al I affected areas

prior to welding if a completely new weld is

to be made. If a weld is to be made over a

fa i I u re i n an e I ect r i c we I d bead , chip and file

off all of the existing bead before applying

a new weld to the area. After a weld is made,

do not file or smooth the weld or apply any

solder or other filler to improve the appear-
ance of the we Id.

^. ELECTRIC ARC WELDING OF STEEL.

Before starting to weld, make certain that

the surface of the parts to be welded is free

of loose scales, oxides, oil, and foreign natter.

Jigs, clamping devices, and tack welding shall

be used wherever required to control warping

and ensure proper al ignment. Preheating, scarf-

ing, and chamfering are not necessary on any

tubing of the front fuselage truss, as none of

the tubes are over .085 inch thick. Preheating

is required only on heavy fittings and forgings,

and chamfering is required only on material

of .140- inch thickness and greater. The prop-

er electric arc-welding rods to be used with

chrome molybdenum steel shall be in accordance

with the following table (see Figure y). In

general, a heavily coated, mild steel weld-

ing rod should be used, and the diameter of
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GUNNER'S SEAT BRACE TUBE

WING CENTER SECTION
ATTACHMENT PROVISIONS

REF. DWG. 77-31105

Figure 4—Front Fuselage Truss Assembly

the electrode should not be greater than the
tube wall thickness unless the operator in-
creases the travel speed sufficiently to pre-
vent overheating, undercutting, and burning
through the metal. The length of the arc should
be held to approximately 1/8-inch. Polarity
shall be as recommended by the electrode manu-
facturer or as found suitable for the specific
work being accomplished. All tack welding and
all weld endings shall be accomplished with
t he use of a c rate r e I i m i nator i f one i s ava i I

-

able (see Figure 6). The small hole or crater
at the weld end creates a stress concentration
and a fatigue point, and should therefore be
eliminated if possible. The use of a crater
e I imi nat or will a I leviate this condi t ion and
a smooth weld end will result (see Figure 8).
Avoid rewelding as porosity in the weld may
result. When a weld is built up by two or
more beads or passes, the preceding weld must
be cleaned free of scale or flux by chipping
or scraping and followed by brushing with a

wire brush. Welding shall not be dressed by

removing metal from the joint unless further
welding is to be done on the dressed region.

Unless otherwise specified, the maximum width

of welds for material thickness of not over

.040 inch shall be 1/4-inch (see Figure g)

.

The depth of penetration shall be between 25
and 40 percent of the thickness of the base

meta I

.

5. OXYACETYLENE WELDING OF STEEL.

The oxyacetylene process is still considered

the most flexible type of welding and general ly

best suited for repair work on aircraft. Hew-

ever, both electric arc welding and oxyacety-
lene welding are acceptable, and repairs out-
I i ned will be appi icable for either type of

welding. Welding wire used for oxyacetylene
welding of chrome molybdenum tubing must con-

form to Spec. QQ-W-351, Grade E. The torch

tips should be of proper size for the
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Figure S-^Upper Tube Cluster Joint at Station 55

thickness of the material to De welded. The
following commonly used torch tip sizes are
sat i s factory :

THICKNESS
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Figure 10—Oxyacetylene Yielding Equipment

injured by contact with heat. Sheet asbestos
or heavy wet rags will furnish sufficient in-

sulation for adjacent furnishings. All fire

precautions should be observed before any weld-
ing is started. All tubing or sheet stock
used for repairs must be X4I30 chrome molyb-
denum steel. Tubing used for telescope rein-

forcements or for spl icing must be of the same

wall thickness as or greater than that of the

original member (see Figure 2J

.

8. NEGLIGIBLE DAMAGE TO STEEL TUBES.

Some forms of damage to tubular structures
may be considered negligible. Such damage may

take the form of slight indentations, scratches,

or minor bowing. Smooth dents not exceeding

1/20 of the tube diameter in depth, without

cracks, fractures, or sharp corners, and clear

of the middle third of the length of the mem-

ber may be disregarded except to satisfy ap-

pearance. Tubular members should be carefully

scrutinized for the presence of sharp nicks

and deep scratches which may have resulted

from service. These nicks and scratches pro-

duce stress concentrations that may cause fail-

ure of the part. Care must be taken to smooth

out all sharp nicks and deep scratches with

a fine file, fine emery paper, or steel wool.

When this is accomplished, high concentrations

of stress disappear.

Figure ll^Typical Welding Failures

9. ESTIMATING EXTENT OF DAMAGE TO STEEL TUBES.

When inspecting the forward fuselage truss
and engine nount for possible danage, the struc-

ture surrounding any visual damage must be

carefully scrutinized to ensure that no sec-
ondary damage remains undetected. Secondary
damage may be produced in some structure re-

mote from the location of the primary damage
by the transmission of the damaging concen-
trated load over the normal course toward the

basic reacting structure. Damage of this nature

usually occurs where the most abrupt change
in load travel is experienced. If this dam-

age remains undetected, loads applied in the

normal course of operation may cause failure

of the part. Visually examine all joints for

cracks, welding flaws, or failures (see Figure

ii). If any doubt exists as to the presence

of cracks or other flaws, test the structure

as outlined in an applicable subsequent para-

graph.

10. SMOOTH DENTS IN STEEL TUBES.

A minor smooth dent in steel tubing may often

be removed by the following procedure: RenxDve

one of the self-tapping screws provided at the

extremities of the main steel tubes and apply
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APPLY WRENCH
AND TIGHTEN
SCREW

HEAVY DUTY
"C" CLAMP

GROOVED METAL
BLOCKS

TUBE WILL BE
ROUNDED WHEN
BLOCKS COME
TOGETHER

NOTE^ EGG-SHAPED
AREA MAY BE
HEATED TO A DULL
RED AS AN AID

TO RE-FORMING

Figure 12'-'Correcting Oval- shaped

Steel Tube Distortion

an air pressure of upwards of 75 Ibs./sq.in.

to the inside of the steel truss. Heat the

dented area evenly to a dull red with an acety-

lene torch until the internal air pressure
forces out the dent and restores the original

tube contour. If internal air. pressure and

heat are not sufficient to remove the dent,

tack weld a welding rod to the center of the

dent and pull on the rod while heating the area.

After the dent is removed, a I low the area to
air-cool and then release the internal air pres-

sure. Replace the previously removed self-
tapping screw.

Important: Do not apply heat over a dul I red

to the middle third of the length

of any tube.

li. STEEL TUBE CIRCUMFERENCE BENT TO AN OVAL

SHAPE.

Where the circumference of a steel tube is

bent to an. oval shape, the area may be restored

to normal in the cold condition by pressure
exerted on the area through grooved steel form

blocks (see Figure 12). Drill a steel block

to the diameter of the damaged tube; then saw
the block along the axis of the hole and sep-
arate the two sections of the block. Apply
the two form block sections to the oval-shaped
area on the affected tube. Slip a heavy clamp
over the blocks, tighten the clamp, and exert

pressure on the area until the oval-shaped tube

area is restored to the normal circular shape
(see Figure 12). If difficulty is encountered

in shaping the tube in the cold condition, heat

the area to a dull red; then apply the steel

blocks and clamp. Remove the clamp and the
blocks. If the oval-shaped area is longer than

the length of the steel form blocks, reapply

the form blocks and the clamp to successive
affected areas until the entire length of the

ova I -shaped area is restored to the normal cir-
cular shape.

12. BOWED STEEL TUBES.

Steel tubes which have been bowed without
evidence of cracking may be straightened in

the cold condition as shown (see Figure 13).

Cut three hardwood blocks grooved to fit the

contour of the tube, and line the grooves with
leather or canvas. Obtain a length of channel

iron equal to the length of the bow in the tube.

Locate one of the grooved wood blocks at either
extremity of the bow and apply the channel iron

beam so that the beam spans the bowed area and

backs up the two blocks. Apply the third block

on the opposite side of the tube at the point
of the maximum bend near the center of the bow.

SI ip one end of a heavy "C" clamp over the channel

iron beam and tighten the clamp down on the
block at the center of the bend. In order to
allow for springback of the tube, continue
tightening the clamp until the tube is bent

slightly in the opposite direction (see Figure
13). Remove the clamp and the blocks. Check

the alignment of the tube by placing an ac-
curate straight edge on both the side and the

top of the tube. If the straight edge check
reveals a slight bcw in the tube, reapply the

blocks and the clamp and check until the tube
lines up with a straight edge in both refer-

ence planes. The maximum allowable tube bow
is 1/16-inch measured from the straight edge
to the outer circumference of the tube. If

the tube is free from cracks and is within
the allowable maximum bow of 1/16-inch after
straightening, the tube is perfectly accept-
able without additional reinforcement. How-

ever, if cracks appear at the point where the
maximum bow was corrected, dri II a No. 40 hole

at the ends of the crack and weld a spl it steel

sleeve over the area as outlined in the
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PLACE BLOCK AT
CENTER OF BEND

Figure 13—Straight ening Bowed Steel Tvbes
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PAINT MAIN
TUBULAR TRUSS

YELLOW- GREEN

BEFORE REPAINTING

PLAGE MASKING
TAPE OVER TUBES
AT CLIP LOCATIONS

Figure 14^^ppl icat ion of Finish to Steel Tubes

and weld an overlapping doubler over the area
as outlined for the repair of dents near a

cluster joint. No more than two cracks should
be repaired in the same general area. At the
conclusion of the repair, apply one coat of
zinc chromate primer to the area from which
the finish was previously removed. AddIy fin-
ish coats to match the adjacent surface. These

finish coats consist of either two coats of

yel low-green lacquer or two coats of clear
lacquer containing a minimum of 4 ounces of

aluminum paste per gal Ion of spraying mate-
rial (see Figure 14}.

m. SHARP DENTS AT A STEEL TUBE CLUSTER JOINT.

Sharp dents at a steel tube cluster joint
may be repaired by welding an especially formed

X4I30 chrome molybdenum steel patch plate over
the dented area and surrounding tubes (see

Figure 15)' To prepare the patch plate, cut
a section of X4I30 chrome molybdenum steel
plate of a thickness equal to or greater than
that of the damaged tube. Trim the reinforc-
ing plate as shown (see Figure 1^) so that the
plate extends a minimum of two t imes the

paragraph applicable to cracked tubes. In e\/ery

case where a bent tube is restored, carefully
test all adjacent welded joints for cracks, and

repair the cracks as outlined in the follow-
ing paragraph.

13. SMALL CRACKS AT STEEL "RJBING CLUSTER JOINTS.

If it is necessary to check an individual
tubing joint for cracks, apply a liberal coat
of light oil to the affected area, thoroughly
wipe the oil from the joint, and then apply
a c oa t of wh i t i ng . Ac rac k in t he j o i nt will
be made evident by the appearance of oil on
the whiting frcm the crack recess (see Figure 12).

If a considerable number of welded joints must be

tested, another method of testing, using air
pressure, is described in a subsequent paragraph.

After locating the crack, remove the whiting and

remove all finish from the area by rubbing with

steel wool or a wire brush. If the crack is

located in an original weld bead, carefully
chip, file, or grind out the existing weld
bead, and reweld over the crack along the orig-

inal weld line. When grinding off the orig-
inal weld bead, take particular care to avoid
removing any of the existing tube or gusset
material. If the crack is near a c luster joint

but away from the original weld bead, remove
the finish from the area with steel wool, drill

a No. 40 (.09P) hole at the ends of the crack.

T S S = T OR T+
MINIMUM

cur AND FORM REINFORCING PLATE

WELD ALL EDGES OF
REINFORCING PLATE

COMPLETE REPAIR

Figure IS"—Reinforcing a Dent at a

Steel Tube Cluster Joint
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diameter of the tube from the nearest edge of
the dent, and over adjacent tubes 1-1/2 times
the diameter of the tube. On the damaged clus-
ter Joint area to be covered by the reinforc-
ing plate, rub off all the existing finish
with steel wool. The reinforcing plate, ^ay
be formed before any welding is attempted, or
the plate may be cut and tack welded to one
or more of the tubes forming the cluster joint
then heated and pounded around the joint con-
tour as required to produce a smooth contour.
Avoid unnecessary heating of the reinforcing
plate while forming, but apply sufficient heat
and pound the plate so that there is generally
a gap of no more than 1/16-inch from the con-
tour of the Joint to the reinforcing plate.
While forming the plate, exercise care to pre-
vent damage at the apex of the angle formed
by any two adjacent "fingers" of the plate.
After the reinforcing plate is formed and tack
welded to the cluster Joint, weld the plate
edges to the cluster joint. At the conclusion
of the repair, apply one coat of zinc chromate
primer to the plate area and to the accessible
area from which the finish was previously re-
moved. Apply finish coats to match the ad-
jacent surface. These finish coats consist
of either two coats of yellow-green lacquer
or two coats of clear lacquer containing a

minimum of 4 ounces of aluminum paste per
gallon of spraying material (see Figure 25J.

15. SHARP DENTS OR CRACKS IN STEEL TUBE LENGTH.

If a crack appears in a length of steel tube,

usually as the result of previously straight-

ening the tube, first drill a No. 40 (.098)
hole at the ends of the crack, and then rub

the area with steel wool to remove the finish
around the tube for a distance of approximately

3 inches on each side of the damage. If the

damage is in the form of a sharp dent which
cannot be removed by any of the methods pre-

viously outlined, first rub the area with steel

wool to remove the finish around the tube for

a distance of approximately 3 inches on each

side of the damage. In order to reinforce the

dent or the crack, select a length of a spare

X4I30 chrome molybdenum steel tube sleeve hav-

ing an inside diameter approximately equal to

the outside diameter of the damaged tube and

of the same wall thickness. Diagonally cut

the reinforcement steel sleeve at a 30-degree

angle on both ends so that the distance of the

sleeve from the edge of the crack or dent is

not less than 1-1/4 times the diameter of the

damaged tube (see Figure 16). Cut through the

entire length of the reinforcing sleeve and

^DRILL NO 40 HOLE AT EACH END;

CRACK-

ARREST GROWTH OF CRACK

pSNUG FITTING SLEEVE CUT IN HALf-j

T PREPARE REINFORCING SLEEVE
T=B OR B +

h-liD-^( MINIMUM)
WELD SLEEVE OVER CRACK

COMPLETED REPAIR ROTATED 90"

Figure IS'-^Reinforcing a Dent or Crack
in Steel Tube Length

separate the half sections of the sleeve. Clamp
the two sleeve sections to the proper posi-
tions on the affected area of the original
steel tube. Weld the reinforcing sleeve along
the length of the two sides, and weld both ends
of the sleeve to the damaged steel tube as
shewn (see Figure 16). Apply "one coat of zinc
chromate primer to the reinforcing sleeve area
and to the accessible area from which the fin-
ish v\«s previously removed. Apply finish coats
to match the adjacent surface. These finish
coats consist of either two coats of ye I low-
green lacquer or two coats of clear lacquer
containing a minimum of 4 ounces of aluminum
paste per gallon c»f spraying material.

16. SPLICING STEEL TUBES - GENERAL.

Tubular members of the forward fuselage truss
may be spliced by partial tube replacement used

with internal or external reinforcing steel
sleeves, or by the use of an externally tele-
scoping tube replacement of the next larger di-

ameter tubing. Each type of splice has its par-

ticular advantage or function, and the methods
involved are essent iai ly the same. All splicing

is accomplished with electric arc welding or

oxyacetylene welding. No bolted joints or
splices are permitted. If the original damaged

[44]
RESTRICTED



FUSELAGE
FIGURE 17

RESTRICTED

PULLING WIRE
TRIMMED AND
WELDED

ORIGINAL TUBE

WELDS

SPLICE MEMB

NTERNAL, SNUG-FITTING SLEEVES

iV-INCH
SLEEVE-
PULLING
WIRE

**40 HOLE^ -*

L= I" OR liD WHICHEVER IS GREATER

Figure 17 —Steel Tube Inner Sleeve Splice
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tube accommodates castings or fittings which
have been fabricated to fit the tube contour,
the spliced replacement tube must be of the samg
diameter. If no such fittings are applied to
the original damaged tube, the externally tele-
scoping splice replacement may be used. Two
types of splice welds are permitted, the di-
agonal and the fishmouth. Being the stronger
of the two, the fishmouth splice weld is pre-
ferred to the diagonal. However, the nature
and location of the damage wi I I determine which
type must be used.

Important: Splices must not be made in the
middle third of a tube bay, and

only one partial replacement tube can be in-

serted in any one bay of a structural member.

If a member is damaged at a Joint so that it

is impossible to retain a stub to which another
member can be attached, replace the tube if it

is a web member; and if the tube is a continuous

longeron, locate the splice in the adjacent bay.

^'1ake no splice by butt welding any member be-

tween station points. Nfeike no repairs to the

engine mount members located within 3 inches

of the mounting ring, and make no repairs to

the mounting ring. Misalignment of a tubular

structure due to contraction and expansion of

the metal during welding can be prevented by

using wood braces with notches in the ends to

hold the tubes in position. When new tubes are

used to replace bent or damaged tubes, the orig-

inal alignment of the structure must be main-

tained and checked. This can be done by rreasur-

ing the distance between points of corresponding

members on an undamaged aircraft.

17. SPLICING STEEL TUBE BY INNER SLEEVE

METHOD.

If the damage to a steel tube is such that

partial replacement of the tube is necessary,

the inner sleeve splice is recommended espe-

cially where a smooth tube surface is desired

(see Figure ij). Diagonally cut out the damaged

portion of the tube with a hack saw, locating

the cuts away from the middle third of the af-

fected tube bay. Burr and clean the edges of

the cuts. Diagonally cut a replacement X4I30

chrome molybdenum steel tube to match the di-

ameter wall thickness and length of the removed

portion of the damaged tube. At each end of

the replacement tube, allcw a 1/8-inch gap from

the diagonal cuts to the stubs of the original

tube. Select a length of X4I30 chrome molyb-

denum steel tubing of the same wall thickness

and of an outside diameter approximately equal

to the inside diameter of the damaged tube.

This inner sleeve tube material should fit snugly

within the original tube, with a maximum toler-

ance of 1/64— inch. From this inner sleeve tube

material, cut two sections of tubing, each of

such a length that the ends of the inner sleeve

will be a minimum distance of \-\/A tube di-
ameters from the nearest end of the diagonal
cut (see Figure ly). Dip the replacement tube

and the inner sleeves into hot (74°C, I65°F)

raw I i nseed oil; then w i pe the o i I from the

outer circumference of the tubes. Make a mark

on the outside of the diagonally cut original

tube stub midway along the diagonal cut (see

Figure i8). At a minimum distance of 2-1/4
times the tube diameter measured from the near-

est end of the diagonal cut, center punch the

tube, and start drilling the No. 40 hole at a

90-degree angle. After a shallow hole is

started from which the dri II wi I I not jump out,

slant the drill toward the cut and drill at a

30-degree angle. Slanting the hole in this man-

ner aligns the edges of the hole with the line

of pull of the sleeve-pulling wire, and prevents

the wire from scraping the hole edges. Burr

the edges of the hole with a round, needle-point

file. Obtain a length of I /I6—i-nch we Iding or

brazing wi re, insert one end into the dri I led

hole, and push the wire out the end of the tube

(see Figure i8) . Weld the end of the wire to

the inner side of the reinforcing sleeve. Cham-

fer the end of the sleeve as an aid in sliding

the tube into position. With thin paint, met-

al dye, or emery paper, make a narrow mark

around the center of the reinforcing sleeve.

Slip the sleeve into the replacement tube so

that the welded wire is (80 degrees from the

drilled hole. If the inner sleeve fits yer^

tightly in the replacement tube, chill the

sleeve in cold water and heat the replacement

tube and the stubs of existing tube.. The re-

sultant expansion of the tube stubs and the con-

traction of the inner sleeve temporarily allcxv

more clearance from the inner sleeve to the in-

s ide wa I I of the tube stubs. Al ign the orig-

inal tube stubs with the replacement tube. Pull

on the exposed end of the s leeve-pu I I ing wire

until the center mark on the sleeve is direct-
ly in line with the center mark on the diago-

nal cut (see Figure i8). When this occurs, the

inner sleeve is centered beneath the joint.

Sharply bend the pulling wire over to hold the

sleeve in position. At each side of the re-

placement tube, weld the inner sleeve to the

tube stubs through the 1/8-inch gap between the

stubs (see Figure iS). Completely fill the 1/8-

inch gap and form a weld bead over gap. After

the joint is we Ided, sni p off the pu I I ing wi re

flush with the surface of the tube and weld

over the hole. To the outside of the replace-
ment tube, apply one coat of zinc chrcmate primer,
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and match adjacent finish with two coats of

yellow-green lacquer or two coats of clear
lacquer containing a minimum of 4 ounces of

aluminum paste per gal Ion of spraying material.

18. SPLICING STEEL T'IBE BY OUTER SLEEVE
METHOD.

If partial replacement of a tube is neces-
sary, an outer sleeve splice may be used, where
conditions warrant, as an alternate splice to

the inner sleeve splice and the splice using
a larger diameter replacement tube. However,
the outer sleeve splice requires the most amount

of welding; and therefore, it should be used
only where the other splicing methods are not

suitable. Squarely cut out the damaged sec-
tion of the tube, locating the cuts away from

the middle third of the tube bay. Cut a re-

placement X4I30 chrome molybdenum steel tube

section to match the outside diameter, wall

thickness, and length of the removed tube. This

replacement tube must bear against the stubs
of the original tube with a total tolerance not

to exceed 1/32- inch- Dip the replacement tube

into hot (74°C, I65°F) raw linseed oil; then wipe

the oi I from the outer circumference of the

tube. Select a length of X4I30 chrome molyb-
denum steel tubing of an inside diameter ap-
proximately equal to the outside diameter of

the damaged tube and of the sarre wal I thickness.

This outer sleeve tube material should fitsnug-

ly about the original tube with a maximum tol-

erance of 1/64-inch. From this outer sleeve

tube material, diagonally or fishmouth cut two

sections of tubing, each of such a length that

the nearest ends of the outer sleeve are a min-

imum distance of 1-1/4 tube diameters from the

ends of the cut on the original tube (see Figure

ig) . Use a f ishmouth-cut sleeve wherever pos-

sible. Burr all the edges of the sleeves, re-

placement tube, and briginal tube stubs- Slip

the two sleeves over the replacement tube, line

up the replacement tube with the original tube

stubs, and slip the sleeves out over the center

of each joint (see Figure ig) . Adjust the

sleeves to suit the area and to provide maxi-

mum reinforcement. Do not tack weld the two

sleeves to the replacement tube before welding.

Apply a uniform weld around both ends of one

of the reinforcing sleeves and a I lew the weld

to cool. Then weld around both ends of- the re-

maining reinforcing tube (see Figure ig)^ Al-

lowing one sleeve weld to cool before welding

the remaining tube prevents undue warping. To

the outside of the replacement tube, apply one

coat of zinc chromate primer and match adjacent

finish with two coats of ye I low-green lacquer

or two coats of clear lacquer containing a minimum

of 4 ounces of aluminum paste per gallon of

s pray i ng mate rial,

19. SPLICING STEEL TUBE USING LARGER DIAMETER

REPLACEMENT TUBE.

This method of splicing steel tubes requires

the least amount of cutting and welding. Hew-

ever, this splicing method cannot be usedwhere
the darmged tube is cut too near the adjacent
cluster joints or where bracket mounting pro-
visions make it necessary to maintain the same
replacement tube diameter as the original. As

an aid in installing the replacement tube,

squarely cut the original damaged tube, leaving

a minimum short stub equal to 2-1/2 tube di-
ameters on one end and a minimum long stub egual

to 4-1/2 tube diameters on the other end (see

Figure 2o). The cuts must be away from the

middle third of the affected tube. Select a

spare length of X4I30 chrome molybdenum steel

tubing having an inside diameter approximately

equal to the outside diameter of the damaged

tube and of the same wal I thickness as or greater

than the damaged tube. This replacement tube

material should fit snugly about the original

tube with a maximum tolerance of 1/64- inch.

From this replacement tube rmterial, diagonally

or fishmouth cut a section of tubing of such
a length that each end of the tube is a mini-

mum distance of 1-1/4 tube diameters from the
end of the cut on the original tube. Use a

f ishmouth-cut replacement tube wherever possi-

ble (see Figure 20). Hcwever,a diagonally cut

tube may also be used (see Figure 21)^ Burr
the edges of the replacement tube and the orig-

inal tube stubs. If a fishmouth cut is used,

file out the sharp radius of the cut with a

small round file. Dip the replacement tube into

hot (74°C, I65°F) raw linseed oil; then wipe the

oil from the outer circumference of the tube.

Spring the long stub of the original tube from

the normal position; slip the replacement tube

over the long stub, then back over the short

stub. Center the replacement tube between the

stubs of the original tube. In several places

tack weld one end of the replacement tube; then

weld completely around the end. In order to

prevent distortion, a I low the weld to cool com-

pletely; then weld the remaining end of the re-

placement tube to the original tube (see Figure

20). To the outside of the replacement tube,

apply one coat of zinc chromate primer and

match adjacent finish with two coats of ye I lav-

green lacquer or two coats of clear lacquer

containing a minimum of 4 ounces of aluminum

paste per gallon of spraying material.
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SLEEVE WILL END HERE

DRILL
^ *40 HOLE,

SLANTED

-

MINIMUM MINIMUM

MAKE MARK AT
CENTER OF CUT

M/J/?/<, CUT AND
DRILL TUBE END

I—WELD END A OF WELDING
ROD TO INSIDE OF SLEEVE

PUSH jir" WELDING ROD THRU
HOLE AND OUT END OF TUBE

MAKE MARK AROUND
CENTER OF SLEEVE

Ti- WELDING
ROD

CUT AND MARK SLEEVE AND WELD ON END OF SLEEVE-PULLING WIRE

ORIGINAL TUBE SPLICE MEMBER

INTERNAL SLEEVE-

INSERT SLEEVE INTO SPLICE MEMBER AND ALIGN TUBES

ORIGINAL TUBE SPLICE MEMBER

^TRIM SLEEVE-PULLING WIRE AND WELD
HOLE AFTER COMPLETION OF REPAIR

PULL WELDING ROD UNTIL CENTER MARKS LINE UP

Figure 18—Centering Inner Sleeve in Steel Tube
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MAXIMUM
32 GAP

t Vr
/ SPLICE MEMBER SQUARE-CUT END

OF ORIGINAL TUBE-

S

S = D
L=l"0R|'/4D ^ C B

WHICHEVER IS GREATER ^^^ ^^ ^"^ ^ = ^ OR B +

CC/r OUT DAMAGED PORTION OF TUBE, PREPARE SPLICE MEMBER AND CUT SLEEVES
1

SLIP SLEEVES OVER JOINTS AND WELD IN PLACE

COMPLETED SPLICE USING DIAGONALLY-CUT SLEEVES
SLEEVES MAY BE ROTATED
TO SUIT CONDITIONS AND
TO PROVIDE MAXIMUM
REINFORCEMENT

\

iHMlii||iiMi

C A B

C=B OR B-»- A=B OR B +

COMPLETED SPLICE USING FISHMOUTH-CUT SLEEVES

Figure 19—Steel Tube Outer Sleeve Splice

20. REPLACING STEEL TUBES.

Tubes damaged beyond the limitations speci-
fied in the preceding paragraphs on tube splicing
should be replaced. Tube replacement is neces-
sary where an original tube stub is too short
to attach a replacement and where splice welds
will be made in the middle third of a member.
When it is necessary to remove a member at a

joint or from a cluster of tubes, use a sharp
fine-toothed hack saw and remove the tube care-
ful ly and completely from the structure. While
cutting out the tube, exercise caution to pre-
vent any damage to adjacent tubes or welds.
Where new welds are to be made over the loca-
tion of existing welds upon the insertion of
the new member, completely chip or file off the
old welds. Dip the replacement tube into hot

(74°C, I65°F) raw I inseed oi I; then wipe the oi I

from the outer circumference of the tube. When

instal I ing a new tube member, al lav a clearance

of 1/32- inch at either end for expansion. Un-

less a welding j ig is avai lable, the actual

process of welding should be accomplished in

as systematic a manner as possible pertinent

to the application of heat and the resultant

possible distortion. After the new tube has

been welded in place, clean the welded joints with

a wire brush. To the outside surface of the

replacement tube, apply one coat of zinc chro-

mate primer, and match adjacent finish with two

coats of yel low-green lacquer or two coats of

clear lacquer containing a minimum of 4 ounces

of aluminum paste per gallon of spraying mate-

rial (see Figure 14). Check the alignment of

the truss as outlined in a subsequent paragraph.

RESTRICTED

[49]



RESTRICTED FUSELAGE
FIGURE 20

LONG STUB ON ONE
END TO FACILITATE

SLIPPING SPLICE
MEMBER OVER
ORIGINAL TUBE

SNUG FITTING,
TELESCOPING
SPLICE MEMBER-

ORIGINAL TUBE

L= I" OR Iy D WHICHEVER IS GREATER

l^/EiV A. ROTATED 90"

Figure 20—Steel Tube Fishmouth Splice Using Larger Diameter Replacement Tube
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-SNUG FITTING,
TELESCOPING pORlGINAL TUBE

pOIMUb r-| I I INt),

S TELESCOPING p
^

T J SPLICE MEMBER

S-T OR T+ [-« L ^1 D

L=l"OR liD, WHICHEVER IS GREATER

Figure 21-^SteeI Tube Diagonal Splice Using
Larger Diameter Replacement Tube

21. TESTING WELDED STEEL JOINTS.

In the event of an accident not visual ly in-
dicating damage, the fuselage frame should be
tested for the security of the welded joints
as outlined in the previous paragraph on small
cracks at steel tubing cluster joints. Another
method of testing is as follows: Remove one
of the self-tapping screws provided at the ex-
tremities of the main members, and apply an air
pressure of 30 Ibs./sq.in. to the interior of
the tubular framework. Thoroughly mix one cup
of liquid castile soap with one pint of water
and apply this solution with a soft-bristled
brush to al I welded joints or to the joints in
question. A cracked weld will become evident
by the formation of large soap bubbles. Mark
the weld for subsequent repair. The entire for-
ward fuselage truss should be airtight to pre-
vent acceleration of corrosion. Upon comple-
tion of testing, reinsert any self-tapping
screws that were removed. Typical welding flaws
which can be easily located by this method are
illustrated (see Figure ii)

.

22. PROTECTING STEEL TUBE AGAINST CORROSION.

Prior to welding, dip all replacement tubes
and inner reinforcing sleeves into hot (74°C,
I65°F) raw linseed oil; then wipe the oil from
the outer circumference of the tubes. This
treatment protects the interior of the tubes
from corrosion. Outer reinforcing sleeves do
not require this treatment. After weld ing, ap-
ply one coat of zinc chromate primer to all out-
side unfinished surfaces, and match adjacent
finish with two coats of yellow-green lacquer
or two coats of clear lacquer containing a min-
imum of 4 ounces of aluminum paste per gal Ion

of spraying material (see Figure 14).

23. ALIGNMENT OF ENGINE MOUNT AND FRONT FUSE-
LAGE TRUSS.

tat ing major repair occurs to the forward fuse-

lage truss, care must be exercised to maintain

proper alignment. In cases of major misalign-
ment concluding repair, replace the structural
members affected. Minor misalignments which
cannot be detected by a visual inspection can
usually be detected by means of simple meas-
uring devices and straight edges. One prac-
tical method is to measure a corresponding mem-
ber on undamaged aircraft and compare measure-
ments. If necessary, the application of heat

may be utilized as. a means of relieving minor
misal ignment of a tube. Apply heat to a short

distance on either side of the outside point
of maximum curvature. Heat to a du I I red and

remove the torch. Allow the tube to air-cool.

DO NOT QUENCH. Contraction of the metal will

force the tube into proper alignment. The
application of heat may be accomplished with-
out disassembling the aircraft provided all

I ight metal parts or items liable to damage by

proximity to heat are removed or otherwise pro-

tected by asbestos sheeting or damp rags.

21. EXHAUST MANIFOLD ASSEMBLY CONSTRUCTION.

The exhaust manifold and collector ring assembly

constitutes one part of the engine installa-
tion, and col lects and carries away the exhaust
gases from the engine. The entire assembly is

constructed of stainless steel and is of the
slip joint type (see Figures 22 and 23J . The
collector is made from sheet stock, and the small

component parts are made from bar stock and

In the event that structural damage necessi-

RESTRICTED

Figure 22—Exhaust Mani fold Assembly
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forgings. The collector is assembled by means
of arc and gas welding. Arc welding is used on
all fittings such as exhaust port bolt flanges,
collar bolt tubes, doublers, and lap joints.
Gas welding is employed on a I I butt joints of
the main collector ring assembly.

25. EXHAUST MANIFOLD REPAIR.

All repairs to the exhaust manifold assembly
other than part replacement are accomplished
by welding. The type of welding used is not
critical, as both gas and arc welding are sat-
isfactory. However, welded repairs should fol-
lov the design of the original construction as
far as possible. Permissible welded repairs
consist of welding cracks around exhaust port
nipples, welding reinforcement ordoublers os/er

fatigue points, welding patches o\/er bullet or
other small holes, and repairing cracks in the

main body of the col lector ring. For gas weld-

ing the manifolds, use a mixture of Cromaloy
(Linde Air Products) or equivalent, and Inconel

flux with sodium si I icate and water or with
shellac as a binder. Use a neutral flame to pre-

vent oxidation and carbon pickup. Point the flame

in the direction of the weld progress to pre-

heat the metal. The weld should be made as

rapidly as possible to prevent an excessive pud-

dling and carbon pickup. For arc welding the

exhaust manifold, use a coated, stainless steel

electrode of 1/16- or 3/32-inch diameter. After

welding has been accomplished, the parts must

be passivated to improve their corrosion re-

sistance. Irmierse the parts in a 17 to 20 per-

cent aqueous solution of nitric acid at 49° to

66°C (120° to I50°F) for 21 minutes, and thorough-

ly rinse in water. The use of hot water for

rinsing gives better results and promotes rapid

drying.

MAIN EXHAUST
STACK

BEADED END PLAIN FNO

Figure 23— Exhaust Mani fold Assembly Exploded

Figure 24—Exhaust Manifold Slip Joint

26. EXHAUST MANIFOLD COLLAR REPLACEMENTS.

The col lar assembi ies which join the various

sections of the collector ring are of the single-

beaded type which a I lows for si i ppage at al

I

joints (see Figures 23 and 24). Worn collars

should be replaced and new bolts used to secure

them. The collar bolt tubes may be replaced

if they break. Grind the original weld from the

collar before welding the new bolt tube into

place. The collar may be used as a jig by

inserting the bolts and by tacking the new

bolt tube into position. The bolts may then

be removed and the weld completed.

27. EXHAUST MANIFOLD REASSEMBLY.

Before reassembly of repaired members, all

welded repairs should be lightly sandblast-

ed to clean them. After sandblasting, the parts

must be passivated as outlined in a preceding

paragraph. Upon reinstallation, care should

be taken to align all parts properly to pre-

vent excessive wear. The brass nuts securing

the exhaust port flanges should be tightened

to 165-175 inch-pounds. Brass nuts should be

used on all collar attaching bolts and should

be tightened one castellation beyond finger

t ightness.

28. ENGINE FIREWALL CONSTRUCTION.

A corrosion- resistant, .019 inch thick sheet

steel firewall is located at the forv/ard end

of the main fuselage truss assembly at fuse-

lage station 0. This firewall forms a fire-

proof bulkhead between the engine and the pi-

lot's compartment. Five stiffeners are located

on the aft side of the firewall to add rigidity

and strength and to keep cans from forming in

the bulkhead between attachment points (see

Figure 2^). Four round holes in the firewall

permit the firewall to be slipped over the four
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.038
FIREWALL
STIFFENERS

iS^.-,y-^^^^

.019" CORROSION
RESISTANT STEEL

/ Jl

COWLING
ATTACHING

ANGLE
-"sisiiSi:

COTTON WEBBING
AIR FOIL STRIP

1

AFT SIDE FORWARD SIDE

Figure 25—Engine Firewall Assembly

engine mount attachment bolt fittings. Four
U-bolt assemblies attach the firewall to the
foremost diagonal tube member of the forward
fuselage truss. A break in the horizontal fire-

wall stiffening angles on the aft side of the

firewall permits the firewall to be clamped flat

against the surface of this tube. A corrosion-

resistant attaching angle is spot-welded around

the periphery of the firewall. Dzus fastener
attachment springs are located at intervals
around this angle to provide for the attach-

ment of the engine accessory compartment cowl-
ing, the landing wheel fairings, and the fairing

located around the periphery of the fuselage

just aft of the firewall (see Figure 25J

.

29. FIREWALL WEB REPAIR.

Removal of the firewall cannot readi ly be ac-

complished to permit repair members to be spot-

welded to the firewall. Repair members must,

therefore, be secured to the f i rewa I I by means

of AN44I-4 iron rivets, 1/8- inch diameter. If

these rivets are not available, Type AN442-AD4

(AI7S aluminum a I loy ) rivets may be substituted

if they are dipped in zinc chromate primer prior

to driving. This rivet corrosion protection
is necessary because of the contact of dissim-

i I iar metals. Before dri I I ing holes in the f i re-

wa I I , check the opposite side for clearance on

all engine accessories, electrical junction
boxes, and other equipment. Holes through the

firewall may be repaired by riveting on a flat

patch of iOIQ inch thick or thicker corrosion-

resistant steel (see Figure 26). Cut away

the damage to form a circular opening. A slew-

speed hole saw or a round file may be used to

accomplish this. Cut a patch of .019 inch thick

or "thicker corrosion-resistant steel sheet.

Al low a 3/4-inch overlap around the edge of

the hole; and with a No. 50 dri I I , dri I 1 a rcw

of holes around the patch in the lap area. Space

the holes approximately 5/B-inch apart and 3/8-

inch in from the edge of the patch to provide

p" roper edge distance for the rivets (see Fig-

ure 26). Upon completion of drilling, remove

the patch and clean all surfaces of chips.

Realign the patch and insert two or more skin

fasteners to hold the patch in place until two

or more rivets have been driven. Insert and

upset an AN44I-4 iron rivet, 1/8-inch diameter,

in each hole. The rivets may be driven from
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3/4 MINIMUM
OVERLAP

\
AN44I-4 IRON
RIVETS-SPACED
5/8" ON CENTER

.019 OR .019 +
CORROSION - RESISTANT
STEEL PATCH PLATE

5/8

.019 THICK
CORROSION

-

RESISTANT STEEL
FIREWALL CREF.)-

-Hi/^h-

Figure 26— Firewall Web Repair

either side of the firewall, depending upon
working area available.

30. FIREWALL STIFFENER REPAIR.

Inasmuch as a I I firewall stiffening angles
are spot-welded to the f i rewa I I, damaged angle
stiffeners cannot be removed without subsequent
damage to the firewall. To splice these stiff-

eners, proceed as follows (see Figure 21):
Smooth out the damage with a f i le and remove a I I

sharp edges. Fabricate a simi lar stiffener of

corrosion-resistant steel of the same gage and

cross-sectional area as that of the damaged

member. Center this splice member over the

damage. The length of the splice member should

be such that it wi II extend at least 5 inches

on each side of the damage and should be secured

to the damaged stiffener by three equal \y spaced

rivets on the upstanding flange on each side

of the damage and attached to the firewal I flange

by three equal ly spaced rivets on each side of

the damage (see figure 27J . If the upstanding

flange of the stiffener is not at least b/f^-

inch in height, the rivets in the upstanding

flange must necessarily be omitted. Where this

condition exists, the splice member should be

thicker than the damaged angle section, one

additional rivet must be used on each side of

the damage, and the length of the splice member

increased accordingly (see Figure 28). When

drilling corrosion-resistant steel, use a slow-

speed dri I I to avoid burning the tip.

31. COWLING AHACHING FIREWALL ANGLE REPAIR.

Repairs to the corrosion- resistant steel cowl-

r- SPOTWELDS
\ (REF.) ,/

^.038 CORROSION-RESISTANT
STEEL SPLICE MEMBER

•rAN44I-4 IRON RIVETS (1 2 REQJ

O O O
ii o o o

FIREWALL STIFFENER

.019 CORROSION RESISTANT
STEEL FIREWALL (REF)

Figure 27— Firewall Vide- flanged Sti ffener Splice

ing attaching angle which is spot-welded around

the periphery of the firewall are made in the

same manner as set forth in the preceding para-

graph on firewall stiffeners. The splice member

must be curved slightly to conform to the curve

of the attaching angle. This can be accomplished

with the use of a metal shrinker.

32. REPAIR MATERIALS FOR STEEL STRUCTURES.

The followi-ng list is a summation of the
materials required for the repair of the en-

gine mount, the front fuselage truss, the ex-

haust manifold assembly, and the engine fi newel I.

MATERIALS

SHEET, STAINLESS STEEL

TUBE, CHROME MOLYBDENUM

STEEL X4130

RIVETS, ANUUl-U, 1/8-

INCH DIAMETER
PRI MER, Zl NC CHROMATE

WHITING
ROD, WELD I NO

SHEET, CHROME MOLYBDENUM

STEEL XUI30

FLUX, CROMALOY (LINDE

Al R PRODUCTS CO. ,

NEW YORK)

OIL, LI NSEED
LACQUER, CLEAR
P ASTE , ALUM I NUM

LACQUER, YELLOW-GREEN

REMARKS

N AA SPEC. SS 2118

DIAMETER AND WALL THICK-

NESS TO SUIT (spec
57-I8O-2)

M I LD steel, LENGTH AS

REQU I RED
USE AS DIRECTED (SPEC.

1U080)

STAINLESS STEEL-COATED,

AND CHROME ALLOY
SPEC AN-QQ-S-685

INCONEL WITH SODIUM SILI-

CATE AND WATER, OR WITH

SHELLAC AS A B INDER

SPEC. JJJ-0-336
SPEC. 3-158
SPEC. TT-A-tt66; TYPE B

SPEC. 3-100-H
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.038% CORROSION- RESISTANT
STEEL SPLICE MEMBER

AN44 1-4 IRON RIVETS (8 REQ.)

019 CORROSION
RESISTANT STEEL
FIREWALL (REF)

•-SPOT WELDS

Figure 28-'Firewall Narrow- flanged Stiffener Splice

33. REPAIR TOOLS FOR STEEL STRUCTURES.

To repair the various members of the engine
mount properly, the forward fuselage truss,

the exhaust manifold assembly, and the engine
f i rewal I, all or part of the fol lowing tools

are requ i red.

TOOL REMARKS

SEE FIGURES 6 AND 10

EQUIPMENT, GAS AND ARC WELD-

ING

TOOLS, SHEET METAL CUTTING,

FORMING, AND BENDING AS

REQU I RED SEE SECTION 1

TOOLS, RIVETING, STANDARD SEE SECTION 1

BRUSH, WIRE
BRUSH, PAINT
STEEL WOOL

34. ENGINE COWLING CONSTRUCTION.

A streamlined, spot-welded, and flush-riveted,

removable cowling assembly encloses and strearrv-

lines the engine, the exhaust collector ring,

and the engine accessory compartment (see Fig-

ure '?o)', All removable parts of the cowling

are secured by means of flush-type dzus fas-

teners and interior and exterior clamping bolts.

Kost of the cowl ing sections are made from .032

and .040 inch thick 24ST alclad. All parts

which are subjected to heat from the exhaust

stack or from the fixed fuselage gun blast are

made of .025 and .038 inch thick corrosion-
resistant steel. Cowling arrangement, material,

material thickness, and major assembly part
numbers are illustrated (see Figures 29 and c^o)

.

Padded support brackets on the engine support

the engine cowling assembly, which is held in

position by aligning pins and is securely clamped

around the periphery of the engine by one ex-

terior and two interior clamping bolts (see

Figure 2g) •
.

The flush-type dzus fasteners which

secure the engine accessory compartment cowl ing

PADDED SUPPORTING STRIP

GUN TROUGH

Figure 29—'Engine Cowling Cons true t ion
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77-31002-19

77-31030

77-31065

77-31077

77-31035

77-31028

77-31042

55-31069

77-31066

77-31075

77-31032

77-31027

77-31033

77-31034

77-31066

77-31002-18

77-31002-17

Figure 30— Engine Cowling Assembly
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are secured to four stainless steel channels
which extend from the firewall to the baffle
plate ring just aft of the exhaust collector
ring.

35. ENGINE COWLING REPAIR.

Permissible repairs consist of re-forming
dented areas, replacements of damaged or broken

dzus fasteners, and the patching of holes. In-

asmuch as all parts of the cowling assembly
are in the high-pressure area of the air stream
around the engine, all patches to the cowling
must be of the flush type, using a filler piece
to replace the removed material and an over-
lapping piece on the inside of the cowling.
Refer to Section III for flush-type skin re-

pairs and to Section IX for removal and replace-
ment of damaged or broken cowl ing dzus fasteners.

Hole patches to corrosion- resistant steel sec-
tions of the cowling may be secured by spot
welding if such equipment is available, or a

single row of Type AN450D8 countersunk steel
rivets may be used around the damage to secure
the steel patch plate. Some of the corrosion-

_DRILL NO. 30 (.1285)

COUNTERSINK IOO°X7/32"

AN426-AD4 RIVET(8REQ.)

2|." PLUS LENGTH
OF DAMAGE

-.040 X 1-1/2 X 2-3/4 SHEET
24STALCLAD (2 REQ.)

Figure 32-^Front Fuselage Side Panel
Forward Former Splice

LEFT SIDE PANEL RIGHT SIDE PANEL
REF DWG. 77-31050 REF DWG. ATGAaB 77-31051

AT6C 88-31051

1. 6e-3l073 - FORMER

2. 52-31200-U - FORMER (3 REO-)

3. CSeULT - STRINGER (12 REO-)

U. ZEE SECTION STIFFENER - 2U ST

5. S2-3I200-8 - FORMER

e. f5IS-3l038-U - DOOR ASSEMBLY

7. ee-31009 - VENTILATOR ASSEMBLY

8. S2-3l200-'i - FORMER - AT-CA
- AT-ep

66-31200



RESTRICTED FUSELAGE
FIGURE 33

LEFT SIDE

1. ELEVATOR HORN RIGGING ACCESS 7. FLEXIBLE GUN STOWAGE SLOT

2. VERTICAL STABILIZER-FRONT SUPPORT 8. UPPER LONGERONS

3. TAIL HOIST TUBE 9. BAGGAGE COMPARTMENT DOOR

4. ELEVATOR HORN OPENING lO RIGGING ACCESS

5. HORIZONTAL STABILIZER SUPPORT II. SHOCK STRUT TRUNNION ACCESS

6. REAR SECTION RIGGING ACCESS

Figure 33-^Aluminum Rear Fuselage Covered Assembly
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6A AT-6B AT-6C NOS.

AVIATION PART NUMBERS

TITLE

I .

2.
3.
4.

5.
6.
7.
8.
9.

10.
t I.

12.
13.
11.
15.
16,

17.

18.
19.
20.

•21,

22.
23
24,
25,
26
27,

77 77 88 31 I 13 BULKHEAD
52 3lli|2 FITTING
58, 31 122 LONGERON
55
77* 78 31 I 17 BULKHEAD
55 3 1391-3 BULKHEAD
55 3 1416 FORMER -

77* 31 I 19 BULKHEAD
69 3 II 20 BULKHEAD
52 31 109 FITTING
66 31 I 14-12. ..BULKHEAD
56 311 15-6 BULKHEAD
55 31 I 16 BULKHEAD
7 2 31 146 FORMER -

5 5 3 1 169-6 FORMER -

36 31289 MOUNT, C
77 77* 31 170 FORMER -

88* 31497 FORMER -

6 4 6 4* 31245 BULKHEAD
88* 31496 BULKHEAD

77 31 I 12 BULKHEAD
77 , 3 1 121 LONGERON
77 77* 3 139 5 FORMER -

88* 31495 FORMER -

50 31 121 FORMER -

55* 31396 FORMER -

55 31397 FORMER -

- STATION 106.5 R.H.
- FUSELAGE ATTACHING L.H.
- UPPER L.H.

50.
55.
56.

55.

31 122 FORMER -

31398 FORMER -

31 123 FORMER -

3 1402 CHANNEL
* INDICATES CODED

- STAT
- STAT
STATIO
- STAT
- STAT

- HORIZ
- STAT
- STAT
- STAT
STATIO
FUSELA

AMERA L

FUSELA
FUSELA
- STAT
- STAT
- STAT
- LOWE
STATIO
STATIO
STATIO
STATIO
STATIO
STATIO
STATIO
STATIO

- ASSEM
PART

ION 137
ION 158
N 168-1
ION 179
ION 200
ONTAL S

ION 215
ION 227
ION 242
N 106-1
GE REAR
.H.
GE
GE
ION
ION
ION
R

REAR
REAR
137
137
137

L.H.
156-1
I 56- I

I58-I
170-3
185-9
179-1
200-3
200-3

UPPER
-1/4 UPPER
/2 UPPER LEFT
-1/2 UPPER
-3/4 UPPER
TABILI ZER ATTACHING
-5/8 REAR
-3/8 REAR
-3/16 UPPER
11 LOWER
SECTION IB LOWER

SECTION IB LOWER
SECTION IB LOWER
LOWER
LOWER

1/16 LOWER
1/ 16 LOWER
/4 LEFT SIDE
/8 LOWER
/ 16 LOWER
/2 LEFT SIDE
/4 LOWER
/4 LEFT SIDE

BLY

Figure 34'^Aluminum Rear Fuselage Part Numbers
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040X4-|/8"X2-3/8"SHEET
24 ST ALCLAD

AN442-AD4
RIVET-(8REQ.)

TRIM REINFORCEMENT
AROUND EXISTING

STRINGER CUTOUTS

Figure 35-^Splice of Rear Four Formers of
Front Fuselage Side Panels

material with a hack saw. To serve as the splice

members, cut two sheets of .040 inch thick 24ST
ale lad having a length equal to the damage plus
2-3/4 inches and a width of approximately I-

1/2 inches. Along the length of one of the
splice sheets bend a 90-degree, 1/2-inch flange.

Along the length of the other splice sheet,
bend a 90-degree, 5/8- inch flange. Trim the
splice sheets to the proper shapes. If there
are any skin rivets in the affected area, drill

them out. Clamp the splice members to the dam-

aged former. Center punch the required eight
rivet locations in the noted pattern, and drill

the center-punched rivet locations with a No. 30

(.I2B5) drill. Cut countersink the rivet holes

100 degrees by 7/32- inch. Remove the splice

members, and burr all the rivet holes. Apply

one coat of zinc chromate primer to all over-

lapping surfaces. Again clamp the members to

the damaged former. Into the rivet holes, in-

sert and drive eight AN426-AD4 rivets.

38. REAR FOUR FORMERS OF FRONT FUSELAGE SIDE

PANELS.

Any of the rear four formers of the front

fuselage side panels may be repaired as shown

(see Figure -^f^) . If the damage is in the form

of a crack, drill a No. 40 (.098) hole at the

end of the crack. For the splice nember, cut

a sheet of .040 inch thick 24ST a lei ad having

an approximate length of 4-1/8 inches and a

width of 1-5/8 inches. Along the length of the
splice member, bend up a 1/4- inch, QO-degree
flange; and then bend up a 1/2- inch, 90-degree
flange measured from the first bend. Observe
a minimum bend radius of 1/8- inch. Trim the
splice member to match any existing stringer
cutouts in the affected area. With a No. 40

(.098) drill, drill out the affected skin riv-

ets at each side of the damage. Clamp the
splice member to the proper position on the
damaged former. Center punch the rivet locations

in the noted pattern. Drill the center- punched
rivet locations with a No. 30 (.1285) drill.
Remove the spl ice member, and burr all the rivet

holes. Apply one coat of zinc chromate primer
to all overlapping surfaces. Again clamp the
splice member to the damaged former; and into
the eight rivet holes, insert and drive AN442-
AD4 rivets.

39. ALUMINUM REAR FUSELAGE CONSTRUCTION.

The semimonocoque rear fuselage section is

I I feet 3.22 inches in length and is constructed
wholly of 24ST a Ic lad, consisting essentially
of four longeron formers and thin skin stiff-
ened with stringers (see Figures 33 and 34J.
The longerons extend the entire length of the

structure and form the upper and lower points
of attachment to the forward fuselage truss
assembly (see Figure 36). The upper and lower

ATTACHMENT POINTS
FOR

UPPER LONGERONS

ATTACHMENT POINTS
FOR

LOWER LONGERONS

Figure 36—Attachment of Front Truss

to Aluminum Rear Fuse lage
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1. UPPER LONGERONS

2. FUSELAGE FRAME

3' SKIN STRINGERS

4. BULKHEAD

5. LIFT TUBE

6. LOWER LONGERONS

Figure 37—Aluminum Rear Fuselage Interior

longerons are designed to resist the main bend-
ing loads. A torsional ly rigid structure is

forrred by the skin structure and the main bulk-
heads (see Figure 34J. The light, rolled-sheet
stringers serve only to stiffen the skin and
to prevent undue distortion and buckling. In-

asmuch as the rear fuselage section is semi-
monocoque, the outer skin resists al I shear.

40. ALUMINUM REAR FUSELAGE FORMERS.

A typical repair which nay be used for a I I the

rear fuselage formers is illustrated (see Fig-
ure 59 J . If the damage is in the form of a
crack, perhaps at a stringer cutout, dri I I a

No. 40 (.09P) hole at the end of the crack.
For the spl ice members, cut two sheets of .040
inch thick 24ST alclad, each having a length
of b-3/4 inches and a width of 2-3/4 inches.

Along the length of one of the splice rtembers,

bend an I 1/16-inch flange. Along the length

of the other splice member, bend a 13/ 16- inch

flange. Observe a minimum bend radius of 1/8-

inch. Trim the splice members around any ex-

isting cutouts in the damaged former, Dri I I

out the affected skin rivets at each side of

Figure JS'—Aluminum Rear Fuselage Interior
Exploded

the damage, using a Mo. 40 (.098) drill. Clamp
the splice members to the damaged former. Cen-

ter punch the required sixteen rivet locations in

the noted pattern. With a No. 30 (.1285) drill,

dri I I the center- punched rivet locations and drill

the splice members through the existing rivet

holes in the skin. Observe a minimum edge
distance of 3/8- inch measured from the center
of the rivet hole to the edge of the material
involved. Remove the splice members, and burr

all the rivet holes. Apply one coat of zinc

chromate primer to al I overlapping surfaces.
Again clamp the splice members to the damaged
former. Through the holes in the skin, insert

and drive BI227-AD4 rivets in the quantity re-

quired. Into the remaining rivet holes, insert

and drive sixteen AN442-AD4 rivets (see Figure

39^-

41. REPLACING ALUMINUM FORMERS.

If replacement of a damaged former is war-
ranted, a duplicate spare part should be uti-

lized for the replacement. The replacement
part numbers of the front fuselage fairing
panels are shown (see Figure 31). The part
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numbers of the aluminum rear fuselage formers
are also shown (see Figure

q^f). Where Immedi-
ate replacement is necessary and a spare part
is not available^ replacement formers may be
fabricated locally, using the damaged former
as a template. The procedure may be summed up
as fol lows: Lay out the shape of the affected
former upon a panel of 1/2- inch wood. In sev-
eral places, temporarily nail this panel to
a second panel of 1/2- inch wood. On a band
saw or with a keyhole saw, cut around the marked
contour. Pull out the nails and separate the
two equivalent panels cut to the contour of
the affected former. Cut a sheet of 24ST al-
c I ad of the same thickness and developed width
and length as the damaged fonner. If any stringer

cutouts are present in the damaged fonner, nake

cuts in the replacement sheet to match. Clamp the

sheet of ale I ad between two wood form blocks in

a vise; and with a rawhide mal let, pound the

flanges of the replacement former over the edge

of the wood form blocks (see Figure 40)- Re-

move the former from the vise and make any fur-

ther modifications that may be necessary, such

as fairlead holes, etc. Smear al I overlapping

surfaces of the replacement former with zinc

chromate primer. Install the replacement former

in exactly the same manner as the original.

REPLACE EXISTING
BI227-AD4 RIVETS
THROUGH SKIN.

.040 X 5-3/4" X
2-3/4" SHEETS. 24ST
ALCLAD (2 REQ.)

AN442-AD4 RIVETS
(16 REQ.)

SKIN (REF.)

SECTION A A.

TRIM SHEETS
AROUND EXIST-

ING STRINGER
CUTOUTS

Fi^re 39-^Aluminum Rear Fuselage Former Splice

42. ALUMINUM STRINGER TYPE CI07LT-40.

The Type CI(j7LT-40 stringer is used in sev-
eral locations of the rear fuselage lower cov-
ered frame assembly on the AT-6C Airplanes
only. The stringer is formed of rolled 24ST
ale lad sheet .040 inch thick having no equiv-
alent Alcoa die nuniber. If the damage is

slight in nature, a CI07LT-40 splice member
6-1/2 inches long will suffice (see Fi^re 41).
If the da/nage is extensive, cut out the damaged
material with a hack saw, locating the cut mid-
way between two skin rivets at each side of
the damage. For the spl ice member, cut a length

of CI07LT-20 stringer equal to 6-1/2 inches
plus the length of the damage. Skin rivets
at the end of the splice must have at least
3/8-inch edge distance and this may necessi-
tate making the splice member slightly longer
than 6-1/2 inches plus the damage length. If

the prepared CI07LT-20 stringer material is

not available, bend up an angle locally from

.(J40 inch thick 24ST alclad sheet material to

serve as the splice member. Dri I
I out the af-

fected skin rivets at each side of the damage,

and clamp the stringer splice member to the
damaged stringer. With a Mo. 40 (.098) drill,

dri I I the spl ice member through the existing
skin rivet holes. If the existing skin rivets

are spaced at 1-1/4 inches on centers, or greater,

double the number of existing skin rivet holes
at the splice. With a No. 30 (.1285) drill,
drill the five holes at 5>/8-inch on centers
through the stringer upstanding flange and the

RAWHIDE MALLET

FRAME FLANGE

Figure 40 — Fabr ica t ing Repl acement Formers
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spl ice member at each side of the damage. Re-

move the splice member, and burr the rivet holes.

Apply one coat of zinc ch romate primer to a II

overlapping surfaces of the splice member.
Clamp the spl ice member to the damaged stringer.

At each side of the damage, drive the five

AN442-AD4 rivets in the upstanding flange, and

rivet the spl ice member through the skin with

the same size and type rivets previously re-

moved from the skin (see Figure 41) •
:

-6^ PLUS LENGTH OF DAMAGE

-

-LOCATE CUT BETWEEN
2 SKIN RIVETS ON EACH
SIDE OF DAMAGE

CI07LT40 SPLICE
MEMBER

AN442-AD4
RIVETS
(5 REQ. ON
EACH SIDE)

-EXISTING SKIN RIVETS

-SKIN

(REF)

T
5"

8
JT'.040

kfj^

Figure 41-'Splice for Stringer Type C107LT-40

13. ALUMINUM STRINGER TYPE CI80T,

The Type CI SOT stringer is used in the con-
struction of the fuselage rear section upper
deck assembly. The stringer is a bulb angle
of extruded 24ST aluminum alloy material, having
the Alcoa type designation of KI428(J. The
longest length of the stringer employed in any
location is 21 inches; therefore, if damage
occurs to this type stringer, replace the en-
tire damaged stringer section.

44. ALUMINUM STRINGER TYPE C234LT.

The stringer Type C234LT is used extensively
in the construction of the rear aluminum fuse-
lage. The stringer is a Z section of .025
inch thick 24ST ale lad, having no equivalent
Alcoa die number. If the damage is extensive,
cut out the damaged material with a hack saw,
locating the cut midway between two skin rivets
at each side of the damage (see Figure 42J

.

Skin rivets at the end of the spl ice must have

at least 3/8- inch edge distance, and this may

necessitate making the splice member slightly
longer than that noted. Clamp the stringer
splice member to the damaged stringer. With
a No. 21 (.159) drill, drill five rivet holes

at each side of the damage at 5/8- inch on cen-
ters after center punching the hole locations.

Dri I I the spl ice member through the skin with

the same size drill and spacing as the exist-
ing skin rivets through the damaged stringer.
Remove the splice member, and burr all the rivet

holes. Apply one coat of zinc ch romate primer

to al I surfaces of the splice member. Again
clamp the splice member to the stringer. At

each side of the damage through the stringer
upstanding flange, insert and drive five AN442-

AD5 rivets. Through the skin and the splice
member, insert and drive BI227-AD rivets of
the size and quantity required (see Figure 42) •

45. ALUMINUM STRINGER TYPE C364LT.

The stringer Type C364LT is used in the con-

struction of the front fuselage fairing side
panels. The stringer is formed of .020 inch

thick 24ST aid ad, having no equivalent Alcoa
die number. If the damage is greater than a

crack, cut out the damaged material, locating
the cut between two skin rivets at each side
of the damage. For the splice member, cut a

sheet of .032 inch thick 24ST ale I ad 2 inches

wide and having z length of 7-1/2 inches plus
the length of the damage (see Figure 44)- Along

the length of the splice sheet, bend a 1/4-

inch, 90-degree flange; and then make a 90-de-

g ree, 7/ 16- inch bend measured from the first
flange. Along the opposite edge of the length

of the spl ice sheet, bend a 90-degree, 1/2- inch

flange. Use a hand brake if available and
observe a minimum tend radius of |/8-inch.
With a No. 40 (.098) drill, drill out the af-
fected skin rivets at each side of the damage.
Clamp the splice sheet to the damaged stringer,
and drill the splice member through the exist-
ing skin rivet holes, using a No. 40 (.098)
drill. Double the number of skin rivet loca-
tions at the splice location if the existing
rivet holes in the skin are spaced greater than
1-1/4 inches on centers. In the upstanding
flange of the splice member, center punch five
rivet locations at each side of the damage at
an average spacing of 3/4-inch on centers.
Drill the center-punched rivet locations with
a No. 30 (.1285) drill. Remove the splice mem-
bers, and burr all the rivet holes. Apply one
coat of zinc chromate primer to all overlapping
surfaces of the splice sheet. Again clamp
the splice sheet to the damaged stringer.
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Replace the skin rivets with rivets of the same
size and type as previously removed. In the
remaining rivet holes, insert and drive ten
AN442-AD4 rivets (see Figure ^i/j

.

^6. ALUMINUM STRINGER TYPE C366T.

The stringer Type C366T is used in several
locations in the lower section of the rear
fuselage. The stringer is a 24ST aluminum
right-angled bulb section having the equiva-
lent Alcoa die number of L249I0. The longest
length of the extruded section employed in the
construction of the rear fuselage is 23 inches;

therefore, if damage occurs to this type stringer,

replace the entire damaged section.

^7. ALUMINUM REAR FUSELAGE BAGGAGE COMPART-
MENT INTERCOSTAL ANGLE.

The NA 55-31401 intercostal angle located

on the left side of the rear fuselage below
the baggage compartment may either be replaced

or spliced if damaged. The intercostal angle

extends 51 inches aft from the fuselage mon-
ocooue joining surface and is formed of J-shaped,

.081 inch thick, subsequently heat-treated 24S0
alclad. The spHice of the member is shown
(see Figure ^gj . If the damage is extensive,

cut out the damaged material with a hack saw,

locating the cut between two skin rivets at

each side of the damage. For the splice merrv-

ber, cut a sheet of .081 inch thick 24S0 al-

clad having a width of 2-5/ If^ inches and having

a length of 9 inches plus the length of the

damage. Along the length of the splice member,

bend up a 90-degree, 5/l^inch flange; and then

bend up a 90-degree, 1-3/32 inch flange measured

from the first bend. Use a hand brake to bend

the sheet, and observe a minimum bend radius of

5/32- inch. After the 24S0 sheet is fonned to

the proper shape, heat treat the member to the

full hardness of 24ST alclad as outlined in

Section I. If any rework on the splice sheet

is necessary, accomplish the work within the

first hour after the material is heat treated,

as the material may be worked with comparative

ease during this period. Within a distance

of 4-1/2 inches on each side of the damage,

drill out the existing rivets in the damaged

intercostal angle. Clamp the splice member

to the damaged intercostal angle; and with a

No. 30 (. 1285) dri I I, dri 1 I the spl ice member

through the existing rivet holes in the skin.

At each side of the damage along the top flange

of the intercostal angle, center punch seven

rivet locations at 5/e-inch on centers, and

observe a minimum edge, d istance of 3/8-inch

measured from the center-punch fnark to edge of
the material involved. If the damage is located
in the baggage compartment where the top flange
of the intercostal angle is riveted to the
apron assembly of the baggage compartment,
double the number of the rivet locations through
the apron assembly and the intercostal angle at

the splice location. With a No. 21 (.159)
drill, drill the fourteen center-punched rivet
locations along the top flange of the inter-

K-AAr -7-^ PLUS LENGTH OF DAMAGE-

3i

JMM
LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON EACH SIDE
OF DAMAGE

EXISTING SKIN RIVETS

EXISTING SKIN RIVETS
7^^

AN442-AD5 RIVETS
5 REQ.ON EACH SIDE)

C203T SPLICE
MEMBER

SAME SIZE AND SPACING
AS EXISTING SKIN RIVETS

.025-

J

rv

Figure 42— Splice for Stringer Type C234LT

costal angle. Rwiove the splice member, and

burr all the rivet holes. Apply one coat of

zinc chromate primer to all overlapping sur-

faces. Again clamp the splice member to the

damaged intercostal angle; and through the skin

rivet holes, insert and drive BI227-AD4 rivets

in the quantity required. Through the rivet

holes in the top flange of the intercostal

angle, insert and drive fourteen AN442-AD5

rivets (see Figure 43J . If the damage is lo-

cated in the baggage compartment, rivet the

top flange of the intercostal angle through

the baggage compartment apron assembly with

BI227-AD5 rivets.

l^8. ALUMINUM REAR FUSELAGE UPPER LONGERONS.

The rear fuselage upper longerons which ex-

tend 120 inches aft of the fuselage joining

surface on the left and the right side of the

fuselage is formed of a bent-up U-shaped sheet

of .064 inch thick 24ST alclad. A damaged

longeron may be replaced, but repair is quite
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simple and is preferable to replacement. If

the damage is extensive, cut out the damaged
material with a hack saw, locating the cut

between two skin rivets at each side of the

daniage. For the splice members, cut two sheets

of .064 inch thick 24ST ale lad, each 3 inches

wide and having a length of 9 inches plus the

length of the damage (see Figure 46). Along

the length of one of the splice members, bend

a 90-degree, I- 1/16 inch flange. Along the

length of the other spl ice member, bend a one-

inch flange to match the open angle of the

damaged longeron. Use a hand brake to bend

the splice members, and observe a minimum bend

radius of 3/16-inch. With a No. 40 (.098)

drill, drill out the affected skin rivets in

the damaged longeron for a distance of 4-1/2

inches on each side of the damage. Locate the

drill in the depression of the skin rivet, and

apply the drill power in short bursts until

the rivet head twists from the shank; then

punch out the rivet. If the damage is located

on the right side of the fuselage between the

first and second formers aft of the fuselage

joining surface, drill out the affected rivets

securing the gunner's hood cowling attaching

nut plates to the skin side flange of the lon-

geron. If the damage is located on the left

REPLACE EXISTING SKIN RIVETS

AT SPLICE WITH BI227-AD4 RIVETS

side of the fuselage between the first and

second formers aft of the fuselage joining sur-

face, drill out the cowling nut plates; and in

addition, drill out the rivets securing the

baggage compartment hinge to the skin side
flange of the longeron. Clamp the splice mem-

bers to the proper positions on the damaged
longeron (see Figure 46). With a No. 30 (.1285)

d ri I I, drill the spl ice member f I ange through

the existing skin rivet, holes. If the damage

is located between the first and second formers

aft of the fuselage joining surface, drill

the one splice member through the existing

skin rivet holes with the same size drill as

the existing holes. Center punch the 36 splice

rivet locations at an average spacing of 3/4- inch

on centers observing a minimum edge distance

of 3/8- inch measured from the center-punch mark

to the edge of the material involved (see Fig-

ure 46) . With a No. 21 ( . 159) dri I I ,
dri I I

the 36 center-punched rivet locations. Re-

move the splice members, and burr all rivet

holes. Apply one coat of zinc chromate to all

overlapping surfaces of the splice members.

Again clamp the splice members to the proper

positions on the damaged longeron. Through

the skin rivet holes, insert and drive BI227-

AD4 rivets in the quantity required. If the

FILLER SKIN (REF.)

O 00000

^A
AN442-AD5 RIVETS

(14 REQ.)

TRIM DAMAGE

rOP VIEW

9" PLUS LENGTH OF DAMAGE

08IX2-5/l6"X9'+SPLICE

SHEET, 2430 ALCLAD

HEAT TREAT AFTER
FORMING

5/32R ^

SECTION A A
Figure 43—Aluminum Rear Fuselage Baggage Compartment Intercostal Angle Splice
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SKIN (REF)

LOCATE CUT BETWEEN
2 SKIN RIVETS ON EACH
SIDE OF DAMAGE

H i' \*

REPLACE EXISTING
SKIN RIVETS THROUGH
SPLICE SHEET

AN442-AD4 RIVETS (5 REG
ON EACH SIDE)

032 X 2"X 7-1/2+ SPLICE SHEET
24ST ALCLAD C364LT

L H CAMERA DOOR

Figure 44—Splice for Stringer Type C364LT

damage is located on the right side between
the first and second frames aft of the fuse-
lage joining surface, rerivet the existing
nut plates to the skin side flange of the lon-

geron with AN426-AD3 rivets. If the damage
is located on the left side of the fuselage
between the first and second frames aft of the

joining surface, in addition to reriveting
the nut plates, rerivet the baggage compart-
ment hinge to the longeron with AN426-AD4 rivets

in the quantity required. Into the remaining

36 rivet holes through the splice members and

the damaged longeron, insert and drive AN442-

AD5 rivets (see Figure 46).

49. ALUMINUM REAR FUSELAGE LOWER LONGERONS.

The lower longerons extending I II inches aft

of the fuselage joining surface on the left

and right side of the rear fuselage may be

spliced as shown (see Figure 47J . if the dam-

age is extensive, cut out the damaged material

with a hack saw, locating the cut between the

skin rivets at each side of the damage. On

the upper flange of the damaged longeron, dri I I

out the skin rivets for a distance of 3-3/4

inches on each side of the damage and remove

any existing former attaching angles. On the

lower flange of the damaged I ongeron, d r i M

out the skin rivets along the entire length

of affected skin panel and bend the skin panel

upwards to gain access to the inside of the

longeron at the affected area. Use a No. 40

Figure 45—Aluminum Rear Fuselage Doors

( .09P ) drill and place the dri I I into depression

in the rivet head; apply the dri I I power in

short bursts until the rivet head twists from
the shank; then punch out the remaining por-

tion of the rivet. Use this rrethod to remove

all skin rivets, and take particularcare to
prevent the elongation of any of the existing
rivet holes. For the splice member, cut a sheet

of .051 inch thick 24ST alclad having a width
of 7 inches and having a length of 7-1/2 inches

plus the length of the damage. Along the length

of the splice sheet, bend a 5/P-inch flange
to an angle matching the upper longeron angle.

Apply the splice member to the top surface of

the damaged longeron so that the bent-up spl ice

member flange fits the inside radius of the
longeron flange. At the intersection of the

top and side surfaces of the longeron, make
a grease penci I mark along the length of the

splice member. The distance between the bend

of the first 5/P-inch flange and the marked
line should be between 2-3/16 and 2-3/4 inches.

Along this line brake a QO-degree flange. Meas-

ure the distance on the damaged longeron be-

tween the intersection of the top and side
of the longeron to the beginning of the bend

in the lower flange of the longeron, Mark
this distance on the splice member and on a

hand brake; bend the splice member flange

along this line to match the bottom flange
on the longeron. Trim the excess material

from the bottom flange of the splice mem-

ber, so that the bottom flange has a constant
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Figure 46—Aluminum Rear Fuselage Upper Longeron Splice

width of 5/8-inch. In all of the bending op-
erations on the splice member, observe a min-
imum bend radius of 3/ 1 6- inch. Apply the splice
member to the damaged longeron so that the
splice member overlaps the damage on each side
by 5-3/4 inches. At each side of the damage,
on the top and side surface of the spl ice mem-
ber, lay out with a penci I two rows of rivet
locati.ons in the noted pattern (see Figure

4J) . Center punch the 40 rivet locations; and
with a No. 21 (.159) drill, drill the splice
member through at opposite ends and fasten the
member in place with skin fasteners. Dri I I

the remaining center-punched rivet locations
with the No. 2! ( . 159) dri I I , Remove the spl ice

member, and burr all the rivet holes. Apply
one coat of zinc chromate primer to a M over-
lapping surfaces of the splice member. Again
secure the spl ice member to the longeron with

skin fasteners. Through the 40 rivet holes
in the splice member, insert and drive AN442-
AD5 rivets. To provide access for bucking the
rivets on the inside of the longeron, bend the

skin panel upward at the lower flange of the

longeron, the securing skin rivets having been

previously drilled out. Rerivet to the lon-

geron any previously removed former attach-
ing angles. On the entire length of the skin
edge at the lower flange of the longeron, re-

place the previously drilled-out skin rivets

with BI227-AD4 rivets except in the immediate

longeron repair area. With a No. 30 (.1285)

drill, drill the upper and lower spl ice mem -

ber flanges through the existing skin rivet

hole locations- Using a thin hook-shaped hack

saw blade with the teeth removed, scrape out

the drill chips between the sheets at the skin

rivet locations. At the splice location, replace
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BI227-AD4 skin rivets through the splice mem-
ber, bucking the rivets from the interior of
the fuselage (see Figure 47J.

50. ALUMINUM SKIN AND BULKHEAD WEBS.

The skin arrangement of the fuselage consists
pri nci pa I ly of 24ST ale lad aluminum a Moy (see

Figure 48). The bulkhead webs of the rear
fuselage are also formed of thin 24ST ale lad.

For the repair of the skin and the bulkhead
webs, see the pertinent paragraphs applicable
to skin in Section III. Inasmuch as access
to the most of the fuselage interior may be

readily gained, all fuselage skin patches should

be applied to the interior. On the inner or
outer skin of the baggage compartment door and
camera door (see Figure 45J , any patching may

be accomplished with LSI 127-4-2 Cherry blind

rivets. The double skin construction of these

doors provides no interior access for rivet

buck i ng

.

51. FAIRINGS AND FILLETS.

On the earlier AT-6C Series Airplanes and

previous North American Aviation, Inc., trainer

a i re raft, the fa i ri ngs and f i I lets a re made
from 3S aluminum alloy, 52S aluminum alloy, and

subsequently heat-treated 24S0 ale lad (see

Figure 48). For the repair of the a I clad fair-

ings and fillets, see the pertinent paragraphs
on skin repa i rs in Sect ion III. Patch i ng 5S
and 52S aluminum alloy may be accomplished by

welding equivalent rmterial over the hole, using

a torch and a 2S aluminum ai loy welding wire.

On later AT-6C Series Airplanes, some of the
aluminum fairings and fillets are replaced with

plastic fillets of phenolic sheet and Chemold.

These plastic fairings and fillets are con-
sidered expendables; and as such, they should
be replaced rather than repaired (see Figure ^g)

.

52. EXTRUDED ALUMINUM REPAIR MATERIAL.

The extruded c ross-sect iona I shapes that are

required in the repair of the structural mem-

bers of the fuselage are listed below. The

material used in forming these extrusions is

24ST aluminum alloy conforming to Federal Spec-

if icat ion -QQ-A-354. Numbers with a C prefix

are North American Aviation, Inc., standard
parts. Following the North American Avia-
tion, Inc., part number, the A luminum Company

-3-3/<-L^NGTH OF DAMAGE

ALL SPLICE
SHEET INSIDE
BENDS-3/16"-

MAX. 2-13/16

MIN. 2-21/32"

-TO GAIN ACCESS FOR BUCKING
LONGERON SPLICE RIVETS,
DRILL OUT LOWER SKIN RIVETS
ALONG LENGTH OF PANEL.
REPLACE SKIN RIVETS AFTER
COMPLETION OF REPAIR.

051 x7"x7-l/2"* SPLICE SHEET
24 ST ALCLAD (I REQ.!

AN442-AD5 RIVETS (40REQ.)

REPLACE EXISTING BI227-AD4
SKIN RIVETS THROUGH SPLICE
SHEET.

MAX.60
MIN. 55

(^^"-^ SECTIONA-A

Figure 47—Aliminum Rear Fuselage Lower Longeron Splice
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L-^051-

.032 .025

W4JUZ
CJDDH
.032 .025

TOP OF FUSELAGE

".040
SIDE OF FUSELAGE

BOTTOM OF FUSELAGE

i -
. 040

^ - . 051

{I - . 036

IZa - . 032

IZZ - 025

CODE

3S AL ALLOY

52S AL. ALLOY

CORR. RESIST. STEEL

52SAL. ALLOY

CORR. RESIST STEEL

NOTE. ALL SKIN IS 24 ST ALCLAD

EXCEPT AS NOTED AND

DECIMAL FRACTIONS INDICATE

SKIN THICKNESS IN INCHES

Figure 48—Fuselage Skin Arrangement
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PHENOLIC SHEET

CHEMOLD PLASTIC

88-3 1 03U

Figure 49—Plastic Fairings and Fillets

of America (Alcoa) equivalent die number is

listed in parentheses.

EXTRUSION DIE NUMBERS

lined in the appropriate paragraphs of this Section.

C180T
C366T

K1U280)

L24910)

53. ALCLAD SHEET REPAIR MATERIAL.

The aluminum sheet material used in the re-

pair of the fuselage should be 24ST ale lad con-

forming to Federal Specification QQ-A-362 .

The various thicknesses of sheets that may be

required are listed below. The lengths and

widths of the sheets must be determined locally

for the extent of repairs to be undertaken,

with reference to the repair procedures out-

THICKNESS OF 2i+ST

ALCLAD (INCHES) REMARKS

.020 SKIN. BULKHEADS (C36ULT)

.025 SKIN, BULKHEADS (C23nLT)

.032 SKIN, BULKHEADS, FORMERS

.040 SKIN, FORMERS, (C107LT-U0)

.05 1 SK I N , LONGERONS

.064 LONGERONS

.081 I NTERCOSTAL

54. RIVETS REQUIRED FOR ALUMINUM REPAIRS.

The fo Mowing types of rivets may be re-

quired for the repair of the fuselage. Types

of rivets are described in Section I.
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SPRUCE
STRINGERS

3-PLY MAHOGANY
SKIN AND WEBS

JKLXmmm

Figure 50— Interior View of Wooden Fusel age

PART NO.
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FIGURE 52

52-31109 LH
52-3II09-I RH

88-31532 LH
88-31532-1 RH

STA. 149^

NOTES^

STA. I06|^

ALL WEB MEMBERS AND SKIN PANELS ARE

MADE FROM 3-PLY MAHOGANY PLYWOOD CON-

FORMING TO AAF SPEC. AN-NN-P5IIA TYPE II

ALL STRINGERS AND FRAME FLANGES MADE

FROM SPRUCE CONFORMING TO AAF SPEC. AN-S-6A

FOR ASSEMBLY CASEIN GLUE (AAF SPEC. C-G-456)

IS USED.

ONLY FITTINGS ARE NOTED (THE ONLY REPLACE-
ABLE ITEMS)

DETAIL A
REF. DWG. 88-31106

Figure 52— Wooden Rear Fuselage Frame Assembly
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stringer cutouts in the frames are reinforced
with wooden gussets. The rectangular spruce
stringers pass through the frames and are rig-
idly attached to the frames by the use of smal

I,

thin, tapered spruce wedges secured with case-
in glue. An intercostal located at the bag-
gage compartment cutout is used to take direct
bending loads, because of the shear transfer
around the cutout. The two upper and two lower
longerons support the entire fuselage bending
loads, neglecting the effect of the continuous
portions of the fuselage skin. The upper longeron
is formed of rectangular spruce tapering toward
the rear bulkhead. The lower longeron is made
from rectangular spruce, several tricleats,
and a plywood web, forming a closed triangular
box sect ion.

58. REPAIR WOOD MOISTURE CONTROL.

For obvious reasons, as much care and thor-
oughness must be taken with the repair of wooden
aircraft parts as is taken with the original
construction of the parts. For that reason,
care should be taken to make certain that the
moisture content of new or spliced parts is ap-
proximately the same as that in the original
part. Wood gives off or takes on moisture from
the surrounding air. Like many other hygro-
scopic materials, wood shrinks as it loses mois-
ture and swells as it absorbs moisture. It is

of the utmost importance that particular atten-

REAR
FUSELAGE
PLYWOOD
FRAME

Figure 53~-Interior View of Fuselage Showing
Skin Grain Direct ion

LOWER
LONGERON
OF REAR
FUSELAGE

f-PLYWOOD SKIN

FRONT FUSELAGE
TRUSS JOINT

Figure 54^Attachwent of Lower Steel
Longeron to Rear Wooden Fuselage

t i on be paid to the moisture content of the
part or parts to be repaired and the new wood
to be used in the repair. If the part to be

repaired has a moisture content of 10 percent
and a piece of wood is spliced to it with a

moisture content of 15 percent, when the fin-

ished assembly is out in service, both parts
wi I I lose or absorb moisture to the extent of

finally having the same moisture content, de-
pending upon the relative humidity and tem-
perature. The sealer coats applied to the final

wood assembly serve only to retard any in-

crease or decrease in moisture content. There-

fore, if the part having 15 percent moisture
content goes down to 12 percent, it wi I I shrink;

and if the part having 10 percent goes up to

12 percent, it wi M swe I I, causing a strain
in the glue Joint. In general, if the wood
is selected, prepared, and packaged in ac-
cordance with the applicable material speci-
fication for that particular type of wood, no

consideration need be given to the moisture
content of the wood, for it is necessari ly the

same as that used in original construction.
If, however, there is any reason to doubt the

correctness of the specified moisture content,
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MIX 2 PARTS
WATER BY WEIGHT
TO I PART CASEIN »k-

GLUE POWDER
(SPEC. C-G-456)

''^ PORCELAIN
OR ENAMEL

:i CONTAINER

NOTE:
USE THE GLUE
IMMEDIATELY
AFTER MIXING

Figure 55—Mixing Casein Glue

because of storing the exposed wood for a consid-

erable period, the moisture content of the

wood should be checked and corrected before
using the wood. The correct method of deter-
mining moisture content is to base the deter-
mination on oven-dry weight. The equipment
necessary to determine moisture content con-
sists of a drying oven and balance scale. The

drying oven must be capable of maintaining a

constant temperature of from 100° to I05°C
(212° to 221 °F). The balance scale must be ac-

curate to within one half of one percent. The

test specimen should be about one inch wide
in the direction of the grain, about two inches

long across the grain, and of the full depth

of the material. The specimen should be taken

far enough from the end to ensure that the rrois-

ture content has not been affected by end dry-

ing. All loose splinters must be removed and

the test specimen weighed immediately after

sawing, to avoid any moisture change resulting

from exposure to air. The specimen should be

placed in a drying oven and dried at 100° to

I05°C (212° to 22I°F) to constant weight. This

will occur after about 24 hours. Immediately

after removal from the oven, the specimen should

be weighed. The formula for determining mois-

ture content is as follows:

W = Original weight (before drying)
D = Oven-dry weight

The percentage of moisture content = 'JjLy' y |qq

If the moisture content of the wood is above
the al lowable I imits specified in the appi i-

cable material specification for the partic-
ular type of wood, kiln-dry the wood-stock to
the proper moisture content as outlined in

Spec. AN-W-2 before the stock is used for re-

pair. A variation of 2 percent in moisture
content is the maximum permissible between the
original structure and the patch or spliced re-

p lacement.

59. SUBSTITUTES FOR SPECIFIED WOODS.

In the repairs outlined in this Section, three-

ply mahogany poplar core, plywood (Spec. AN-NN-

P5IIA , and spruce (Spec. AN-S-6) are the on 'y

woods specified. In the event that these woods
are not available, the following substitutes
may be used. Any other substitutes are not

acceptable and cannot be recommended. The fol-

lowing plywoods may be substituted for three-
ply mahogany poplar core plywood and shall con-

form to AC Spec. AN-NN-P5IIA: (I) three-ply
Douglas fir plywood, poplar core; (2) three-
ply Douglas fir plywood, Douglas fir core;
(3) three-ply red gum plywood, red gum core.

The following woods may be substituted for
spruce: (I) yellow poplar. Spec. AN-P-17; (2)

western hemlock, Spec. AN-H-4; (3) noble fir.

WOODEN
FRAME AT
STA 106-3'

Figure 56 —Attachment of Upper Steel

Longeron to Rear Wooden Fuselage
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WITH A BRUSH, APPLY CASEIN
GLUE (SPEC. C-G-456) TO BOTf
SURFACES OF THE JOINT.
ASSEMBLE JOINT S CLAMP
SECURELY

Figure 57-^Applying Casein Glue With Brush

Spec. AN-F-6. In the case of a replacement
only, no substitute for compregwood Is per-

missible. Compregwood is defined as impreg-

nated and compressed laminated maple having a

density of from 80 to 85 pounds per cubic foot.

Compregwood may be purchased from Formica In-

sulating Corp., Cincinnati, Ohio, or equiva-
I ent.

60. CASEIN GLUE FOR WOOD REPAIRS.

Casein glue is the only type glue used in the

original construction of the wooden structures,

and hence the only glue recoirmiended for repairs.

Any commercial casein glue conforming to Fed-

eral Spec. C-G-456 may be used. Casein, which

is the chief protein constituent of milk, is

the chief ingredient. The other ingredients

are hyd rated I ime, sodium hydroxide, and water.

JERGENSON CLAMP(3REQ

PRESSURE
BLOCKS {2 Rl

TO GLUED SCARF JOINT,
APPLY PRESSURE OF APPROX
150 LBS. PER SQ. IN. FOR 4 HRS.

Figure SS-'Correct Equalized Application of
Gluing Pressure

This glue can be obtained in a powder form and

mixed with water immediately prior to use.

Casein glue is water-resistant but not water-
proof, and is subject to mold growth.

61. MIXING CASEIN GLUE FOR WOOD REPAIRS.

All casein glue is obtained in the powdered
form and mixed immediately prior to use. All

proportions of glue and water used in mixing
must be determined by weight and not by volume.

The proportion of water and glue powder for
mixing must conform to the directions which
will be found on each container of certified
glue, or which will be furnished by the manu-
facturer of the glue. In lieu of directions,
a proportion of two parts of water by weight
to one part of glue by weight is recommended
for softwoods, such as spruce. For hardwoods,

such as mahogany, use 1.8 parts of water by

weight to one part glue powder by weight. The

water should be at room temperature (21 °C, 70°F).

The use of a mechanical power-driven mixer is

recommended to ensure full strength, the mix-
ing to continue for approximately 5 minutes
at a high speed of approximately 140 RPM. Stop

the mixer when the glue thickens, and do not

add water. Allow the mixture to stand for
one-half hour for chemical digestion. Again
operate the mixer for approximately 10 min-
utes at a slow speed of from 60 to 90 RPM, or
for such additional time as required to dis-
solve all casein particles. The mixture must
be of smooth consistency and free of air bub-
bles, foam, and lumps. If power-driven equip-
ment is not available, hand methods may be

substituted if the above procedure is fol-
lowed as closely as possible. Ordinary room
temperature and humidity are satisfactory
for the mixing room. The glue must not be

mixed in containers made of aluminum, brass,

copper, or zinc. Smal I containers made of por-

celain or enamelware are preferred (see Figure

55^'/ larger containers or mixing bowls shall

be of iron or steel. A I I containers and brushes

must be kept thoroughly clean at al I times and

must contain none of the remaining glue of the

preceding batch. The glue must be used with-
in 4 hours after mixing, for the glue jells
after a longer period and cannot be used. Do

not heat the glue or the wood. The mixing and

application of casein glue is strictly a cold

process.

62. ASSEMBLING GLUED JOINTS OF WOOD.

Apply a sufficient quantity of glue to all

joints to penetrate into the pores of the wood, and
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coat all parts of the joint. The glue and the
v\ooci shall be at room temperature, and the sur-
faces of the wood for gluing shall be smooth
and cleaned of all greases, varnish, or other
coating materials. Tooth-planing or scratch-
ing is not recommended. However, when gluing
compregwood, the surface should be roughened
before the application of glue. The glue shall
not be spread thin or brushed out in thin layers.
A spread of approximately 1-1/2 ounces of wet
glue per square foot of single glue line is

satisfactory. Where practicable and where re-
pa i r cond it ions will permit, the g lue shou Id

be applied to both surfaces. A mechanical
spreader is preferred; but as most repairs wi I I

cover only smal I areas, a brush may be used
(see Figure 57J . Brushes must be of good qual-
ity to prevent loose or broken bristles becom-
ing mixed with the film of glue. In most cases,
clamps should be applied to all joints imme-
diately after the glue is applied, and should be

adjusted to give a uniform pressure on al I parts
of the joint. Any type of clamp may be used
that will give satisfactory results and that
will exert a pressure of approximately 150
Ibs./sq.in. for softwood and 200 Ibs./sq.In.
for hardwood (see Figure ^8). The clamps must
not be removed from the joints within 4 hours
after clamping, and a longer period is preferred
and required where joints cover an extended
area or where it is necessary to use large quan-

tities of glue in proportion to the volume of

wood in the member. Handwork on glued parts

may be done as soon as they are removed from
the clamps, but machining should not be attempted

until after 12 hours. When gluing compreg-
wood or wood of extremely fine-grained nature,

it Is often desirable to coat both surfaces
with an even coat of glue and allow it to set

until It reaches a state of tackiness. Apply

a final coat of glue and clamp the joint im-

med late ly

.

63. APPLICATION OF WOOD-GLUING PRESSURE WITH

CLAMPS.

In most cases, pressure for gluing may be ap-

plled with clamps, but care should be taken to

provide uniform pressure (see Figure ^8). The

Importance of properly applying gluing pressure

cannot be stressed too strongly. Uniform pres-

sure may be provided by first applying pressure

blocks to both sides of the joint and then

clamping the area (see Figure ^8). Use a suf-

ficient number of clamps to provide a uniform

pressure; otherwise a poor joint will result

(see Figure 50 j. Various types of clamps are

available, and each has its- own part Icular advan-

tage. The most cprrmonly used wood clamp Is the
Jorgensen clamp (see Figure 61). The Jorgensen
clamp has two wooden jaws equipped with two hand
screws for exerting pressure. Another c lamp, the
bar clamp, is made up of a bar about 2 inches
wide and from 18 inches long to 6 feet long, de-
pending upon the type (see Figure 61). The "C"
clamp is aval lable in various sizes and is prob-
ably the most useful type of clamp for repair
work (see Figure 61). Any type of clamp rmy be
used that will give satisfactory results and
that will exert a pressure of approximately 150

Figure 59^— Incorrect Concentrated Application
of Gluing Pressure

tbs./sq.in. for softwood and 200 Ibs./sq.in. for
hardwood. The clamps must not be remcved from the

joints within 4 hours after clamping, and a longer

period is preferred and required where joints
cover an extended area.

64. APPLICATION OF WOOD-GLUING PRESSURE WITH
NAILING STRIPS.

In assembling the skin to the interior struc-
ture, and in other instances where the ap-
plication of clamps is impossible, pressure
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required for gluing can be obtained by temporar-
ily nai I ing st ri ps of vjoo6 over the gl ued area.
These nai I ing strips are general ly made of bass-
wood or soft pine; however, spruce or any other
available wood can be used. The nailing strips
are cut 1/4-inch thick and 3/8-inch to 1/2-inch
wide depending upon the use. The size of nai Is

used varies according to the thickness and
width of the material to be glued. For secur-
ing 1/16-inch to 3/32-inch thick plywood skin
to stringers while the glue is hardening, a
spacing of 1-1/2 inches apart, using a 5/P-inch
No. 20 gage nail, is recomnended (see Figure 6o)

.

Sufficient nai ling strips must be used to cover
entirely the scarf joint area. For example,
if the width of the scarf joint is 1-1/2 inches,
three 1/2-inch wide nailing strips must be
used to provide pressure. Place the nailing
strips side by side and alternate the nail
positions in the adjacent strips. The nail-
ing strips should be secured first to the cen-
ter of the scarf joint length and then the
nailing should progress outward from the center.
Drive the nai Is down as tightly as possible,
in order to provide adequate gluing pressure.
After the nai ling strips are secured, the glued

DRIVE NO 20 GAGE NAILS
THROUGH NAILING STRIP,
SKIN AND INTERIOR FRAME
STRUCTURE

BAR CLAMP

/

^^ OUTSIDE SKIN
SURFACE (REF

SOFT PINE NAILING STRIP,
'/4 X 1/2 X REQUIRED LENGTH
REMOVE AFTER GLUE BETWEEN
SKIN AND INTERIOR STRUCTURE
HARDENS

Figure 60— Using Nailing Strips to Apply
Gluing Pressure to Skin

JERGENSON
BAR CLAMP '-C CLAMP CLAMP

Figure 61 —-Types of Clamps for Wood

skin portion must be free from wrinkles, bulges,

and joint gaps. To prevent glue from seeping
from the joint and sticking to the nailing strip,

waxed paper may be placed under the nailing
strips. After the glue has hardened, remove
the nails and the nailing strips.

65. WOODEN REAR FUSELAGE STRINGERS.

The wooden rear fuselage stringers are formed

of rectangular spruce having a thickness of

1/2-inch and a width of 5/8-inch. Damaged

stringers may be repaired by splicing in a new

stringer section as shown (see Figure 62). If

the damage is extensive, at each side of the
damage, diagonally cut out the stringer sec-
tion with a smal I keyhole saw (see Figure 76J

.

Make these cuts at a ten-to-one taper which
amounts to a 5-inch taper on this particular
type of stringer (see Figure 62). Plane the
stringer material down to the skin. With a

chisel, pare off any small remaining portions
of the damaged stringer adjacent to the scarf
which may be inaccessible for the manipula-
tion of the wood plane (see Figure 63 j. Dur-
ing these cutting operations, take particular
care to prevent damage to the skin. Cut a re-

placement stringer section of spruce (Spec.

AN-S-6 ) slightly longer than the removed por-
tion of the original stringer and having cross-
sectional dimensions of 1/2- by 5/8-inch. Scarf-

cut the ends of the replacement stringer to
match the cuts on the original stringer. Care-
ful ly plane down the saw-cut ends of the scarf
cuts on the original stringer and the replace-
ment (see Figure 6^) so that they are perfect-
ly smooth when measured with a straightedge
(see Figure 67 j, and so that they form a per-
fect fit when assembled. Do not use sandpaper
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SPRUCE STRINGER -

REPLACEMENT 1/2 x 5/8 x
LENGTH OF REPLACEMENT

TAPER CUT DAMAGED STRINGER
AND SECURE REPLACEMENT
STRINGER WITH CASEIN GLUE

7T

TOP VIEW

3 PLY MAHOGANY
PLYWOOD SKIN REF

.SPRUCE OR 3 PLY MAHOGANY PLYWOOD REINFORCE-
MENT l/8"x 5/8" X 6" (2REQ.) SECURE TO STRINGER
WITH CASEIN GLUE. CLAMP JOINT WITH UNIFORM
PRESSURE OF 150 LBS. PER SQ. IN. FOR AT LEAST 4
HOURS.

BEVEL 45 (4 PLACES)

DIRECTION OF SPRUCE GRAIN OR
OUTER FACE PLYWOOD GRAIN— SECURE STRINGER REPLACEMENT

TO SKIN WITH CASEIN GLUE.

SIDE VIEW

Figure 62^Wooden Rear Fuselage Stringer Splice

on surfaces which are to be glued, since the
wood dust particles prevent proper gluing. To
serve as the reinforcements for each of the
scarf joints, cut two spruce sheets (Spec. AN-S-6)
or two sheets of three-ply mahogany poplar
core plywood (Spec. AN-NN-P5I lA), each 1/8-
inch thick 5/8-inch wide and 6 inches in length

(see Figure 62). Clean all wood chips from
the surfaces to be glued. With a brush, ap-
ply one coat of casein glue (Spec. C-G-456)
to all joint surfaces and to the skin and re-
placement stringer contact surfaces. Assemble
the scarf Joint as shown (see Figure 62) and
immediately apply a series of clamps to the
joint area to provide a uniform pressure of ap-
proximately 150 Ibs./sq.in. To provide gluing

pressure along the skin for the stringer re-

placement, cut a strip of soft pine l/4--inch

thick and 1/2— inch wide and having a length

equal to the length of the stringer replace-
ment. On the outside skin surface, na i I the

soft-pine strip to the stringer through the

skin, using 5/8-inch long No. 20 gage nails at

1-1/2 inch spacing (see Figure 60). Allcw the

glue to remain under pressure for at least 4

hours; then remove the clamps and nailing strip.

Carefully scrape off all excess glue around

the joints. To the entire added wood material,

apply one coat of sealer (AAF Spec. 141 13) and

allow to dry for at least one hour. Apply a

second coat of sealer (AAF Spec. 14113) to a I I

added material except mahogany if used, and to

the end-grain surfaces of the f /8-inch rein-

forcement. To mahogany and the end-gra in sur-

faces of the I /8-inch reinforcement and to the

nail holes in the outside skin, rub on one coat

of unthinned filler ( NAA Formula No. 1398 or

equivalent ), a II owing the f i I ler to remain on

the surface from 2 to 5 minutes; then remove

the excess f i I ler with exce Isior. Allow filler
to dry for at least 2 hours; then to all added

material except the end-grain surfaces, ap-
ply one finish coat of either cellulose nitrate

lacquer (Spec. AN-TT-L-51 ) or aircraft enamel

(Spec. 3-98) as required to match adjacent
surfaces. Apply finish tape to the end-grain

SCARF CUT
ON ORIGINAL
STRINGER 4

T

CAREFULLY PARE OFF
DAMAGED STRINGER WOOD
ADJACENT TO SCARF CUT

Figure 63—Removing Portion of Dawaged
Wood Stringer Adjacent to Scarf Cut
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6-1/4 SPRUCE INTERCOSTAL REPLACE-
MENT 5/8" X 3/4"X LENGTH OF
REPLACEMENT —

r

TAPER CUT DAMAGED INTERCOSTAL AND
SECURE REPLACEMENT WITH CASEIN GLUE

(REF.)

5/32•Vl^•|JU-5/32" ^^^ ^^^1^
8

(REF) 3/4

£/VD VIEW

SPRUCE OR 3 PLY MAHOGANY PLYWOOD REINFORCEMENT
5/32" X 3/4" X 7-1/2" (2 REQ.) SECURE TO INTERCOSTAL
WITH CASEIN GLUE CLAMP JOINT WITH UNIFORM PRES-
SURE OF 150*/ SO IN. FOR AT LEAST 4 HOURS.

BEVEL 45° (4 PLACES) ^̂

DIRECTION OF SPRUCE GRAIN OR
OUTER FACE PLYWOOD GRAIN

Figure 64—Baggage Compartment Wooden Intercostal Splice

surface as outlined in the paragraph applicable

to finishes for wood.

66. WOODEN REAR FUSELAGE BAGGAGE COMPARTMENT
INTERCOSTAL.

The NA 88-3(108-29 intercostal located on the

left side of the rear fuselage belcw the baggage

compartment may be repaired by splicing in a

new intercostal angle (see Figure ^4). The
intercostal extends 51 inches aft from the fuse-

lage monocoque joining surface and is formed
of rectangular spruce having a thickness of

5/8-inch and a width of 3/4-inch. If the damage

SCARF GUT MUST BE
SMOOTH AND A PERFECT
FIT WHEN ASSEMBLED

Figure 65- -Smoothing Scarf Cut With a Wood Plane

is extensive, make a diagonal cut with a key-

hole saw on one side of the damage so that damaged

section is cut free from the longest length

of undamaged intercostal. N4ake this cut at

a ten-to-one taper, which amounts to a 6-1/4

inch taper on this particular type of inter-
costal (see Figure 64). Carefully plane off

the shorter damaged length of the intercostal

until the skin is bared. With a chisel, pare
off any small rermining portions of the damaged

intercostal adjacent to the scarf which may

be inaccessible for the manipulation of the

wood plane. During these cutting operations,

take particular care to prevent damage to the

skin. Cut a replacement intercostal section

of spruce (Spec. AN-S-6) slightly longer than

the removed portion of the original intercostal

and having cross-sect iona I dimensions of 1/2-

by 5/8-inch. Scarf-cut the end of the replace-

ment intercostal to match the cut end of the

original intercostal. Carefully plane down
the ends of the scarf cuts (see Figure 6^)
so that they are perfectly smooth when measured
with a straightedge, and so that they form

a perfect fit when assembled (see Figure 67J

.

Do not use sandpaper on surfaces which are to
be glued, since the wood dust particles pre-
vent proper gluing. Cut two spruce sheets
(Spec. AN-S-6) or two sheets of three-ply ma-
hogany poplar core plywood (Spec. AN-NN-P5IIA)

each 5/32-inch thick, 3/4-inch wide, and 7-1/2

inches in length (see Figure 64). Clean all

wood chips from the surfaces to be glued. With

a brush, apply one coat of casein glue (Spec.

C-G-456 ) to all joint surfaces and to the skin

and replacement intercostal contact surfaces.

Assemble the scarf joint as shown (see Figure

64) and immediately apply a series of clamps
to the joint area to provide a uniform pressure
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SKIN
(REF)

SPRUCE OR 3 PLY MAHOGANY PLYWOOD REINFORCEMENT
3y{6 X 9 " X WIDTH OF LONGERON ( 2 REQ.). SECURE TO
LONGERON WITH CASEIN GLUE. CLAMP JOINT WITH
UNIFORM PRESSURE OF 150 LBS. PER SO.IN. FORAT
LEAST 4 HOURS.

SPRUCE LONGERON
REPLACEMENT SECTION

Figure 66— Wooden Rear Fuselage Upper Longeron Splice

of approxi irately 150 Ibs./sq.in. (see Figure ^8).
To provide gluing pressure along the skin for
the intercostal replacement, cut a strip of
soft pine 1/4-inch thick and 1/2-inch wideand
having a length equal to the length of the in-

tercostal replacement. On the outside skin
surface, nail the soft-pine strip to the strin^r
through the skin, using 5/8- inch long No. 20
gage nails at I- 1/2 inch spacing (see Figure
6o) . Allow the glue to remain under pressure
for at least 4 hours; then remove the clamps
and nailing strip. Carefu My scrape of f a II

excess glue around the joints. To the entire
added wood material, apply one coat of sealer
(AAF Spec. 141 13 ) and a I low to dry for at least

one hour. Apply a second coat of sealer (AAF

Spec. 14II3) to all added material except to
mahogany if used, and to the end-grain sur-
faces of the 5/32-inch reinforcements. To
mahogany and the end-grain surfaces of the 5/32

inch reinforcements and to the nail holes in

the outside skin, rub on one coat of unthinned

f i I ler ( NAA Formula No. 1398 or equivalent ),

al lowing the f i I ler to remain on the surface

from 2 to 5 minutes; then remove the excess

f i I ler with excels ior. Allow the filler to

dry for at least 2 hours; then to all added

material except the end-grain surfaces, ap-

ply one finish coat of either cellulose nitrate

lacquer (Spec. AN-TT-L-51) or aircraft enamel

(Spec. 3-98) as required to match adjacent sur-

faces. Apply finish tape to the exposed end-

grain surfaces as outlined in the paragraph

applicable to finishes for wood.

67. WOODEN REAR FUSELAGE UPPER LONGERONS.

The wooden rear fuselage upper longeron ( NA

88-31552) which extends 120 inches aft of the

APPLY STRAIGHT
EDGE TO SCARF
CUT TAPER

SCARF CUT TAPER
MUST BE SMOOTH ft

PERFECTLY STRAIGHT

Figure 67—Checking Scarf Cut With Straightedge
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Figure 68— Cutting Wood Scarf Joint

fuselage Joining surface on the left and the
right side of the fuselage is formed of rec-
tangular spruce having a thickness of 3/4-inch
and a width which tapers from 2-l/P inches at
the forward position to a 3/4-inch width at
the aft location. At the forward fuselage
joining surface, the longeron is spliced to a
compregwood section. The complete replace-
ment of a damaged longeron is not recommended,
inasmuch as splicing and partial replacement
may be accomplished with far less work. No re-
pairs to the upper longeron are permissible
within the first 40 inches aft of the fuselage
joining surfaces. If damage occurs in this
area, replace the forward longeron section
and locate the splice aft of the fuselage
joining surface. If the damage is extensive,
cut out the damaged material with a keyhole
saw. Make the cut at a ten-to-one taper, which
amounts to a 7- 1/2 inch taper on this partic-
ular type of longeron (see Figure 66). Care-
ful ly plane off the damaged length of the lon-

geron until the skin is bared. With a chisel,
pare off any smal I remaining portions of the
damaged longeron adjacent to the scarf which
may be inaccessible for the manipulation of
the wood plane. During these cutting opera-
tions, take particular care to prevent damage
to the skin. Cut a replacement longeron section
of spruce (Spec. AN-S-6) slightly longer than
the removed portion of the original longeron
and having maximum cross-sectional dimensions

of 5/4- X 2-1/8 inches (see Figure 66). Scarf-

BOTTOM

Figure 69— Wooden Rear Fuselage Skin Arrangement

cut the ends of the replacement longeron to

match the cut end of the original longeron.

Carefully plane down the ends of the scarf
cuts so that they are perfectly smooth when
measured with a straightedge (see Figure 61),

and so that they form a perfect fit when as-
sembled. Do not use sandpaper on surfaces
which are to be glued, since the wood dust
particles prevent proper gluing. Cut two spruce

sheets (Spec. AN-S-6) or two sheets of three-
ply mahogany poplar core plywood (Spec. AN-
NN-P5IIA), each 3/16-inch thick, 9 inches long,

and having a width equal to the width of the
longeron at the affected area (see Figure
66). Clean all wood chips from the surfaces
to be glued. With a brush, apply one coat of

casein glue (Spec. C-G-456 ) to all joint sur-
faces and to the skin and replacement longeron

contact surfaces. Assemble the scarf joint as

shown (see Figure 66), and immediately apply
a series of clamps to the joint area to provide

a uniform pressure of approximately 150 Ibs./sq.

in. /'see Figure ^8). To provide gluing pres-
sure along the skin for the longeron replace-
ment section, cut a strip of soft pine 1/4-

inch thick and 1/2-inch wide and having a

length equal to the length of the longeron
replacement. On the outside skin surface, nai I
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BEVEL 45° (6 PLACES) SPRUCE LONGERON REPLACEMENT

5/8X3XLENGTH OF REPLACEMENT (I REQ.)

TAPER CUT DAMAGED LONGERON AND TRICLEATS
SECURE REPLACEMENTS WITH CASEIN GLUE

SPRUCE TRICLEAT REPLACEMENT 1/2 X

I5/I6"X LENGTH OF REPLACEMENT (2 REQ)-

SPRUCE OR 3 PLY MAHOGANY PLYWOOD REINFORCEMENT, 3/16X3X7-1/2 (REQ.),

3/16X2X7-1/2 (I REQ.), 1/8X1X6 (I REQ.), 1/16 X3XI-5/8 (IREQ.) SECURE TO LONGERON
WITH CASEIN GLUE. CLAMP JOINTS WITH UNIFORM PRESSURE OF I50#/SQ. IN.

FOR AT LEAST 4 HOURS.-

DIRECTION OF SPRUCE GRAIN

OR OUTER FACE PLYWOOD GRAIN.

ORIGINAL WEB
LONGERON WEB REPLACEMENT 3 PLY MAHOGANY

PLYWOOD 1/16 X 3-1/4 X LENGTH OF REPLACEMENT
EA/D VIEW

TOP VIEW

Figure 70— \Vooden Fear Fuselage Lower Longeron Splice

the soft-pine strip to the longeron through
the skin, using ^/8-inch long No. 20 gage nails
at one-inch spacing. Al low the glue to re-
nain under pressure for at least 4 hours; then
remove the clamps and the nailing strip. Care-
fully scrape off all excess glue around the
Joints. To the entire added wood material,
apply one coat of sealer (AAF Spec. 141 13),
and allow to dry for at least one hour. Ap-
ply a second coat of sealer (AAF Spec. 141 15)

to all added material except mahogany if used,

and to the end-grain surfaces of the 3/16-
inch reinforcements. To mahogany and the end-

grain surfaces of the 3/16-inch reinforce-
ments and to the nail holes in the outside
skin, apply one coat of unthinned filler ( NAA

Formula No. 1398 or equivalent), allowing the

filler to remai n on the surface from 2 to 5

minutes; then remove the excess f i I ler with

excelsior. Al low the f i I ler to dry for at
least 2 hours; then to all added material ex-
cept the end-grain surfaces, apply one finish
coat of either eel lu lose nitrate lacquer (Spec.

AN-TT-L-'^M or aircraft enamel (Spec. 3-98)
as required to match adjacent surfaces. Tape
the exposed end-grain surfaces of the rein-
forcements as outlined in the paragraph ap-
p I icabi e to f i nishes.

68. WOODEN REAR FUSELAGE LOWER LONGERONS.

The wooden rear fuselage lower longerons ( NA
88-31 121 ), which extend I 10 inches aft of the
fuselage joining surface on the left and the
right side of the fuselage, are each formed of
a main member of rectangular spruce having a

thickness of 5/8-inch and a width of approx-
imately 3 inches. This main spruce member is
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supported along the entire length by two spruce

trie I eat sections and a plyvwDod web (see Figure

jo). At both the front and rear ends of the

longeron, the main spruce member of the longe-

ron is spliced to a short compregwood section

for greater strength. The complete replacement

of a damaged longeron is not recommended, but

splicing and partial replacement may be ac-

complished. No repairs to the lower longeron

are permissible at the coinpregwood ends of

the longerons. If damage occurs in this area,

replace the affected longeron section, and

locate the spl ice beyond the compregwood area.

At the location where the splice is to be

located, vertically cut the longeron web and

3 PLY MAHOGANY PLYWOOD PATCH OF SAME
THICKNESS AS SKIN. SECURE TO SKIN WITH

CASEIN GLUE.

SECTION A-A

Figure 71— Flush Patch for Plywood Skin Holes
Less Than 2 Inches Wide

remove the affected web section as required
(see Figure yo) . If the damage is extensive,
cut out the damaged longeron material with a

keyhole saw. On the main spruce member of the
longeron, make the cut at a ten-to-one taper,

which amounts to a 7-1/2 inch taper on this
particular section (see Figure jo). If the two

spruce tricleats are damaged, taper cut out
the damaged material as noted (see Figure no).

,

Carefully plane off the length of the damaged
longeron and tricleats until the skin is bared.

With a chisel, pare off any small remaining
portions of the damaged material adjacent to

the scarf cuts which may be inaccessible for

the manipulation of the wood plane. During

these cutting operations, take particular care

to prevent damage to the skin. Cut replace-
ment tricleats and a new longeron section of
spruce (Spec. AN-S-6) to match the removed sec-

tions. Scarf-cut the ends of the replacement

members to match the cut ends of the original

longeron sections. Carefully plane down the

ends of the scarf cuts (see Figure 6^) so that

they are perfectly smooth when measured with
a straightedge (see Figure 67), and so that
they form a perfect fit when assembled. To

serve as reinforcements, cut the four pieces

of spruce or four pieces of three-ply mahogany

poplar core plywDod to the sizes noted (see

Figure yo) .
,

Do not use sandpaper on surfaces
which are to be glued, since the wood dust par-

ticles prevent proper gluing. Clean all wood

chips from the surfaces to be glued. With a

brush, apply one coat of casein glue (Spec.

C-G-456) to all longeron and tricleat joint
surfaces and to the skin and replacement longe-

ron contact surfaces. Assemble the scarf joints

as shown (see Figure no), and immediately apply

a series of clamps to the joint area to p ro-

vide a uniform pressure of approximately 150

Ibs./sq. in. To provide gluing pressure along

the skin for the replacement sections, cut
strips of soft pine 1/4- inch thick and 1/2- inch

wide and having a length equal to the length

of the replacement. On the outside skin sur-

face, nail the pine strips to the replacement

sections through the skin, using 5/8-inch long

No. 20 gage nails at 1-1/2 inch spacing. Use

a sufficient number of nailing strips to cover
completely the glued area. Allow the glue
to remain under pressure for at least 4 hours;

then remove the clamps and nailing strips.

Carefully scrape off all excess glue around
the joints. To the entire added wood material

except the area to be glued to the longeron web,

apply two coats of sealer (AAF Spec. 141 13);

a I lowing each coat to dry for at least one hour.

To all end-grain surfaces, apply one coat of

unthinned filler (NAA Formula No. 1398 or equ i v-

a lent J, allowing the filler to remain on the

surface from 2 to 5 minutes; then remove the

excess filler with excelsior. To serve as

the longeron web replacement, cut a sheet of
three-ply mahogany plywood 1/16-inch thick,

3-1/4 inches wide, and having a length equal to

the length of the replacement. With a spoke-
shave, scarf the ends of the longeron, plywood

web (see Figure n^) , original web, and replace-

ment web at a 15/16-inch taper so that they

form a perfect fit when assembled. Apply two

coats of sealer (AAF Spec. 141 13) to the inside

of the longeron web except the areas to be

glued. Assemble the longeron web splice and

reinforcement with casein glue (Spec. C-G-456),
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and apply gluing pressure for at least 4 hours.
To the web replacement, apply two coats of
sealer (AAF Spec. 141 15) allowing each coat
to dry for at least one hour. To all outside
surfaces except the end-grain surfaces of the
web reinforcement, apply one finish coat of
either cellulose nitrate lacquer (Spec. AN-TT-
L-51 ) or aircraft enamel (Spec. 3-98) as re-
quired to match adjacent surfaces. Tape the end-
grain surfaces of the web reinforcement as out-
lined in the paragraphs applicable to finishes.

69. FLUSH PATCH FOR PLYWOOD SKIN HOLES LESS
THAN 2 INCHES WIDE.

Wherever possible, the flush patch should be
used for smal I holes in the skin. However,
where the application of this flush patch is

not feasible because of stringers irmiediately
adjacent to the skin hole, the external patch
or skin section replacement may be used. The
procedure for the application of an inner patch
to the fuselage skin is as fol lows: With a small

hole saw, cut out the damage to a circular shape
so that the removed skin includes all cracks
and broken edges. The trimmed skin hole should
not exceed 2 inches. To serve as the patch,
cut a circular piece of three-ply mahogany poplar
core plyv^ood of the same thickness as the skin

and large enough to lap the skin hole by 3/4-
inch all around (see Figure Ji)' To serve as

the filler, cut another circular piece of three-

ply mahogany poplar core plywood of the same

thickness as the skin and of the same shape as

the removed material. Apply one coat of casein

glue to the contact surfaces of the patch and

filler and assemble as shown (see Figure yi)-:

To provide gluing pressure, apply a short strip

of soft pine over the f i I ler and temporari ly

nail the filler to the patch with No. 20 gage

nails passed through the pine strip. With a

small wood plane, carefully plane off a ^^ery

thin layer of wood on the inside of the skin

around the hole where the patch is to be ap-

plied. To the end-grain surfaces of the skin

hole, filler, and patch, apply one coat of sealer

(AAF Spec. 141 13). Al low to dry for one hour;

then apply one coat of unthinned filler ( NAA

Formula No. 1398 or equivalent , allowing the

fil ler to remain on the surface from 2 to 5

minutes. Then remove the excess filter with

excelsior. Apply one coat of casein ^lue to

the contact surfaces of the patch and the skin,

and assemble as shown (see Figure yi)- To pro-

vide gluing pressure, apply a short strip of

soft pine over the patch and temporarily nail

the patch to the skin in several places with

No. 20 gage nails passed through the pine strip.

Allow the glue to dry for at least 4 hours;
then pull out the nails and remove the nail-
ing strips. lo the accessible patch area on
the inside of the fuselage, apply one coat of
sealer (AAF Spec. 141 13), al low to dry for one
hour, and then apply one coat of either cellu-
lose nitrate lacquer (Spec. AN-TT-L-51 ) or air-
craft enamel (Spec. 3-98) as required to match
adjacent surfaces. To the outside surface of
the filler, apply two coats of sealer, allowing
a drying time of one hour Detween coats. Tren
apply one coat of surfacer (AAF Spec. 141 15),
allow to dry, and sand off. Lastly, apply
one spray coat of aircraft enamel (Spec. 5-98)
pigmented with 16 ounces of aluminum paste

^wr>^-

TRIM DAMAGE
TO ROUND SHAPE

3/4" PATCH
' OVERLAP

3 PLY MAHOGANY PLYWOOD
PATCH OF SAME THICKNESS

AS SKIN. SECURE TO SKIN

WITH CASEIN GLUE.

SECTION A-A

Figure 72—External Patch for Plywood Skin Holes

Less Than 2 Inches Wide

(Spec. AN-TT-A-461) per gallon of i>nthinned

enan)e I .

70. EXTERNAL PATCH FOR PLYWOOD SKIN HOLES LESS

THAN 2 INCHES WIDE.

The external patch should be used only in an

emergency where the appi ication of a smal I inner-

flush patch or a section replacement is im-

possible. With a small hole saw, cut out the

damage to a circular shape so that the removed

skin includes all cracks and broken edges. The

trimmed hole should not exceed 2 inches. To

serve as the patch, cut a circular piece of

three-ply mahogany poplar core plywood (Spec.

AN-NN-P-51 lA) of the same thickness as the skin
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L

SCARF CUT MUST BE
SMOOTH a STRAIGHT

Figure 73—Scarfing Plywood Skin With Spokeshave

and large enough to lap the skin hole by 3/4-
inch all around (see Figure 72 J. Bevel the edges

of the patch. With small wood plane, carefully
plane off the finish on the outside of the skin

around the hole where the patch is to be ap-
plied. Apply one coat of casein glue (Spec.

C-G-456) to the contact surfaces of the patch

and the skin, and apply the patch. To provide

gluing pressure, apply a short strip of soft
pine over the patch and tempo rari ly na i I the
patch to the skin in several places with No.

20 gage nails passed through the pine strip.
Allow the glue to remain under pressure for at

least 4 hours; then remove the nai Is and nai I-

i ng strip. Carefully scrape off all excess
glue around the joint. To the inside and the

outside of the patch, apply one coat of seal-
er (AAF Spec. 141 13 ) and a I low to dry for at

lease one hour. Apply a second coat of sealer
to the inside and the outside of the patch ex-

cept to the end-grain surfaces of the skin hole

and patch. To the end-grain surfaces of the

skin hole and patch,, apply onecoat of unthinned

filler (NAA Formula No. 1398 or equivalent),
allowing the filler to remain on the surface

from 2 to 5 minutes; then remove the excess

f I I ler with excels ior. Allow the filler to

dry for at least 2 hours; then to the outside

of the patch, apply one coat of surface r (AAF

Spec. 141 15) and allow to dry- To the inside

of the patch, apply one coat of either cel-

lulose nitrate lacquer (Spec. AN-TT-L-51 ) or

aircraft enamel (Spec. 3-98) as required to

match adjacent surfaces. To the outside of the

patch, apply one coat of clear aircraft enamel

(Spec. 3-98) pigmented with 16 ounces of alu-

minum paste (Spec. AN-TT-A-461 ) per gallon
of unthinned enamel. This completes the re-

pa i r procedure.

71. REPLACING DAMAGED PLYWOOD SKIN SECTION.

If a hole in plywood skin exceeds 2 inches

in width, cut out the entire affected plywood

a rea i n a I ong i tud i na I d i rect i on at the nearest

stringer on each side of the da.nage and as far

as required in a transverse direction between
frames (see Figure 74 j. Use a fine keyhole saw
to remove the main portion of the skin, and a

chisel for the removal of small areas inacces-

sible for the manipulation of the saw. Use

great care to cut the edges of the plywood
straight and square. After the skin is thus

trinnmed, scarf the skin edges at a 15-to-l taper
vith a spokeshave or a drawknife (see Figure

73 J. This scarf taper amounts to a 15/16-inch

scarf on 1/16-inch skin, a 1-13/32 inch taper
on 3/32-inch skin, and a 1-7/8 inch taper on

1/8- inch skin. (See Figure J4 . ) The scarf
cuts must be smooth and perfectly straight when
measured with a straightedge. To serve as the

skin section replacement, cut a sheet of 3- ply

rrahogany poplar core plywood (Spec. AN-NN-P5IIA)

of the same thickness, length, and width as the

removed skin (see Figure 6g) . The replacement

skin section must be cut so that the wood grain

d i rect ion wi 1 I be laid 45 degrees to the verti-

cal frames. If any appreciable bending in the

replacement skin section is necessary in order

to match the original skin contour, soak the

plywood sheet in hot water, bend over a form,

and clamp in place until dry. The form over
which the plywood is to be bent should be made

so as to a I low for some springback after the

plywood has dried. Placing the plywood in an

atmosphere of saturated steam is the most de-
sirable rrethod for softening the plywood, but

the method is a more difficult process to man-

age. With a spokeshave, scarf the edges of
the skin replacement section to match the pre-

pared edges of existing skin- This replace-
ment skin section must fit the scarf edges of

the original skin smoothly and snugly with-
out wrinkles, bulges, or gaps. Apply one coat

of casein glue (Spec. C-G-456) to both sur-
faces of the scarf-cut joint and to any interior

structure contact surface of the replacement
skin. Press the replacement skin into posi-
tion and make certain the placement is cor-
rect. After the replacement skin is pressed
into place, avoid any unnecessary adjusting and

sliding of the skin section, as this action
tends to spread the glue, thus producing a poor

joint. To prevent the skin from slipping under

subsequent operations, drive three No. 20 gage

nails through the center of the skin splice,
leaving the nail heads protruding sufficiently
to allow subsequent removal of the nails. To
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provide gluing pressure for the skin scarf
joint, secure the scarf joint with nailing
strips of I /4 X 1/2 X 12 soft pine. Na i I the
strips over the scarf joint with 5/8-inch No.
20 gage nails spaced at f-l/2 inches on centers
(see Figure do). To prevent bulges, nail
first at the center of the scarf joint length,
and then progress outward from the center.
Use sufficient nailing strips to cover en-
tirely the scarf joint area. For example, if

the width of the scarf joint is 7/8-inch, use
two sections of f/2- inch wide nailing strips.
After several of the strips are secured, re-
move the three nails previously driven to se-
cure the skin panel. Al low the scarf joint
area to remain under pressure for about 4 hours;

then remove the nails and the nailing strips.
The replacement skin section must be free of
wrinkles, bulges, and joint gaps. Scrape off
the excess glue from around the scarf Joints.
To the inside and outside of the skin panel

replacement, apply two coats of sealer ( AAF
Spec. 141 13), allowing a drying time of one

hour for each coat. To the outside of the skin

panel only, apply one cOat of unthinned filler

( NAA Formula No. 1398 or equivalent) by rub-

bing the f i I ler on the wood with a c loth, the di-

rection of the strokes being across the grain.

Allow the filler to remain on the outside sur-
face from 2 to 5 minutes, then remove the ex-
cess by wiping across the grain with excel-
sior or with a burlap rag. To the outside of
the skin section, brush on one coat of surfacer
(AAF Spec. 14115) and a I lew to dry for *=- hours.

Lightly sand the surface with fine sandpaper.
To the inside of the skin section replacement,
match adjacent surfaces with either one coat
of cellulose nitrate lacquer (Spec. AN-TT-
L-51) or aircraft enamel (Spec. 3-98) as re-
quired. To the outside of the skin section
replacement, apply one coat of aircraft enamel

(Spec. 3-98) pigmented with 16 ounces of aluninum

paste (Spec. AN-TT-A-46f) per gallon of un-
th i nned ename I

.

72. BULKHEAD PLYWOOD WEBS.

The bulkhead webs consist of thin 3-ply ma-
hogany stiffened with spruce members (see Fig-
ure ^o). The webs may be repaired as out-
lined in the paragraphs pertaining to the re-

pair of the plywood skin.

73. WOODEN REAR FUSELAGE FORMERS.

The wooden rear fuselage formers are formed

FRAME (REF.)

STRINGERS

(REF.)

FRAME (REF.)

15/16" ON 1/16" SKIN

I- 13/32" ON 3/32" SKIN

1-7/8" ON 1/8" SKIN

STRINGER (REF.)

15 TO I

TAPER

TRIM OUT DAMAGED SKIN BETWEEN NEAREST
STRINGERS AND SCARF SKIN EDGES.

ORIGINAL SKIN

-3 PLY MAHOGANY PLYWOOD REPLACEMENT SKIN OF SAME THICKNESS AS

DAMAGED SKIN. SECURE WITH CASEIN GLUE AND APPLY PRESSURE WITH

NAILING STRIPS FOR 4 HOURS. REMOVE NAILING STRIPS AFTER GLUE HARDENS.

SECTION A-A

Figure 74—Plywood Skin Section Replacement

[86]
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of a narrow 5-p\y mahogany poplar core web with
small spruce trie I eats glued along the edges.
If the formers become damaged, they may be re-
paired by splicing in a new former section as
shown (see Figure 75J . At each side of the
damage, cut the web section with a smal I fine-
toothed saw and remove the damaged web. Re-
move any of the damaged spruce trie I eats ad-
jacent to the skin. Scarf-cut the damaged
spruce trie I eat section located along the inner

side of the former, making the cut at a 3-inch
taper. Cut and form new spruce (Spec. AN-S-6)
trie I eat sections to match the spruce trie I eats
previously removed. Carefully plane down the
scarf cuts of the inner tricleat joint so that
the cuts are perfectly smooth when measured
with a straightedge, and so that they form a

perfect fit when assembled. With a spokeshave,

scarf-cut the edges of the original web (see

Figure 73 J at a 15-to-l taper, which amounts
to a 15/16-inch taper on this 1/16-inch thick
plywood (see Figure 75J . Apply one coat of
casein glue (Spec. C-G-456) to the skin and
the outer replacement trie! eats, and secure the

tricleats to the skin. To provide gluing pres-

sure for the spruce tricleats, apply nai I ing

strips over the joint area on the outside skin,

SKIN (REF.) REPLACE DAMAGED SPRUCE TRICLEAT
ADJACENT TO SKIN

NEW SPRUCE TRICLEAT SECTION
l/2"X 1/2" X LENGTH OF
REPLACEMENT

REPLACE B-1349 PLYWOOD
GUSSETS OVER WEB
REPLACEMENT

WEB REPLACEMENT 3-PLY
MAHOGANY POPLAR CORE
PLYWOOD I/I6"X 5"X LENGTH
OF REPLACEMENT 3

^ni

SCARF CUT DAMAGED SPRUCE
TRICLEAT AND SPLICE IN

NEW SECTION WITH CASEIN
GLUE \1

^1

EXISTING SPRUCE TRICLEAT

EXISTING WEB >-

S/D£ VIEW

SECTION AA

SPECIAL
KEY HOLE

NARROW DOVE TAIL

SPECIAL GROSS GUT

Figure TS-^Wooden Rear Euselage Former Splice

Figure 76— Types of Saws

back up the tricleats, and then nail the skin

to the tricleats. Apply one coat of casein

glue (Spec. C-G-456) to both surfaces of the

inner spruce tricleat scarf joint, assemble
the joint, and clamp in place. Allow the glue

to dry for at least 4 hours, and then remove

the clamps and the nailing strips. Apply one

coat of casein glue to the replacement web sec-

tion and to scarf joint contact surfaces of the

tricleats and replacement web. Press the re-

placement web into the proper position on the

former, and clamp the glued surfaces. Allow

the glue to dry for at least 4 hours; then re-

move the clamps. To the entire added material,

apply one coat of sealer (AAF Spec. 141 13) and

allow to dry for one hour. To a I I the added

material except the mahogany web and the end-

grain surfaces of the outer tricleats, apply

another coat of sealer (AAF Spec. 141 13). To

the end-grain surfaces of the outer tricleats

and mahogany web, apply one coat of unthinned

f i I ler (NAA Formula No. 1398 or equivalent) by

rubbing on with a cloth. Al low the fi I ler to

remain on the surface from 2 to 5 minutes, and

then remove the excess by wiping with excel-

sior or with a burlap rag. Match adjacent fin-

ish with either one coat of eel I u lose nitrate

RESTRICTED
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r.
*'t1--'v4»'«4-ri •

fffO.'.-iA'.r' -.*-?.>,

HALF ROUND RASP

HALF ROUND BASTARD

COARSE FLAT

HALF ROUND MILL

75. WOOD FINISH MATERIALS.

The following materials are required in the
appi ication of a protective finish to the wood
repai r material

:

MATERIAL

ENAMEL. CAMOUFLAGE

SEALER, WOOD, LIQUID

SURFACER, WOOD,

L l(JU I D

ENAMEL, AIRCRAFT

PASTE, ALUMINUM

DOPE, CELLULOSE

NITRATE, CLEAR

LACQUER, CELLULOSE

NITRATE

FILLER, WOOD

SPeClFICATlOH

1U109, AAF

1U113, AAF

1U115, AAF

3-98, U.S. ARMY

AN-TT-A-461, ARMY-NAVY

AN-TT-D-514, ARMY-NAVY

AN-TT-L-51 , ARMY-NAVY

NAA FORMULA NO. 1398

OR EQUIVALENT

FLAT MILL

76. WOOD REPAIR MATERIALS.

The following is a summation of the types
of wood and glue that may be required in the
repair of the wooden rear fuselage section.
The quantities of wood required for a particular

Figure 77^Types of Files for Wood

lacquer (Spec. AN-TT-L-51) or one coat of air-
craft enamel (Spec. 5-98) as required.

74. GENERAL FINISH REQUIREMENTS FOR WOOD.

Prior to gluing or finishing any wood sur-
face, thoroughly clean the surface to remove
sawdust, grease, and any other foreign matter,

from the wood. Wherever possible, accomplish
all gluing prior to finishing, and remove a I I

excess glue from visible interior or exterior
parts before applying any finish. Whenever the

peculiarity of the part is such that it is more

conveniently glued subsequent to finishing,
mask all areas to be glued with Scotch Tape
(or suitable equivalent). No adhesive must be

left on the wood when the tape is removed .

Apply doped sealing tape to a 1 1 areas previ-
ously taped. Before attaching metal fittings,

supports, etc., protect them from direct con-

tact with the wood by applying two coats of

sealer, or one coat of sealer and one coat of

f I I ler, to the wood under the fitting. For con-

venience, the wood surfaces may be divided in-

to three groups, in order to faci litate the

specification of finishes. The wood surface

groups and the corresponding finish for each

are as follows (see Figure 79 J

.

Figure 78—Types of Planes for Wood

[68]
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WOOD SURFACE

DESIGNATION

Type I

Type

Type
I I I

WHERE LOCATED

This group i ncl udes
the interior of
closed members or
surfaces normal 1y re-

maining unseen, such
as stab i 1 i zer i nte-

riors, hollow longe-

rons, the underside
of floorboards, etc.

This group includes
the interior open
surfaces, parts, and

members vi si bl e to

occupants of the
ai rcraft, such as the
f usel age compart-
ments and attaching
parts.

This group i ncl udes
the exterior sur-
faces, parts, and
m embe rs, such as
surfaces exposed to

the weather and to

view from the out-
s i de.

REQUIRED FINISH

Apply two brush coats of sealer (AAF Spec. 14113), allowing each
coat to dry one hour. The second coat of sealer may be alumi-
nized with 8 ounces of aluminum paste per gallon of unthinned
sealer. Do not thin the sealer to less than 25? nonvolatile
content. To assure complete coverage, and as a guide in subse-

quent sanding, it is permissible to add a suitable dye to the
seal e r.

As outlined for Type
I surfaces, apply one coat of sealer (AAF

Spec. 14113) arid allow to dry for one hour. Apply a second coat

of unaluminized sealer to all surfaces except the exposed open
end grains and mahogany.

To mahogany and to exposed open end grains, apply one coat of

filler (nAA Formula no. 1398 or equivalent) by rubbing with a

cloth. The direction of the strokes shall be across the grain.

Allow the filler to remain on the surface from 2 to 5 minutes,

and then remove the excess with excelsior or with a burlap rag.

Tape all end-grain surfaces with regtilation glider fabric or

equivalent, predoping the tape with one heavy coat of clear dope

(Spec. AN-TT-D-514) and allowing to dry. Tape shall be pinked on

all edges and shall g'rve a minimum lap of 1/2-inch onto the

straight-grain surface. Apply a second coat of dope to the tape

and immediately press the tape down firmly on exposed end grain,

eliminating all air pockets. Apply an additional coat of clear

dope if the nap of the tape is not satisfactorily filled and

sealed down. Doped tapes will not adhere satisfactorily to fin-

ished areas. End-grain surfaces not suitable for taping should

have an extra coat of sealer in addition to the regular finish.

When finishing at drain holes and other inaccessible places,

use a stiff wire covered with cloth or use an ordinary pipe

cleaner. Allow tape to dry before applying any finish.

Match adjacent surfaces with either one coat of cellulose

nitrate lacquer (Spec. An-TT-l-51) or aircraft enamel (Spec.

3-98). The finish coat shall be of sufficient thickness to

give complete hiding of the finishing materials.

Apply two coats of unaluminized sealer (AAF Spec. IUII3) as

outlined for Type I surfaces.

Apply one coat of filler (nAA Formula no. 1398 or equivalent)

as outlined for Type II surfaces.

Apply one coat of surfacer (AAF Spec. 14115) and allow to air-dry

for 6 hours. With dry sandpaper, sand the surfacer after it has

been thoroughly dried. Sand so as to produce the minimum pos-

sible thickness of the surfacer coat but do not sand to the

filler coat beneath.

Match adjacent finish with one coat of clear enamel (Spec. 3-98)

pigmented with 16 ounces of aluminum paste (Spec. AN-TT-A-461)

per gallon of unthinned enamel.

Figure 79'^Finish Requirements for Wood
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repair must be determined local \y with ref-

erence to the applicable repair procedure out-

lined in this Section. ^

MATERIAL

PLYWOOD, 3-PLY MAHOG-

ANY, POPLAR CORE
PLYWOOD, 3-PLY DOUG-

LAS FIR, POPLAR CORE

PLYWOOD, 3-PLY DOUG-

LAS FIR, DOUGLAS
FIR CORE

PLYWOOD, 3-PLY RED

GUM, RED GUM OR

POPLAR CORE

SPRUCE
POPLAR, YELLOW

HEMLOC K , WESTER N

FIR, NOBLE

COMPREGWOOD

SPECIFICATION

AN-NN-P-511A





RESTJilCITJ) FIXED SURFACES
PAR, I TO 3

SECTION 3

FJXED SURFACES

1. WING CONSTRUCTION.

The low wing is of full-cantilever, stressed
skin design and consists of a detachable cen-
tersection and detachable outer wing sections.
The entire wing has a span of 42 feet 1/4-inch
and an area of 253.72 square feet. The struc-
ture is formed from 24ST ale lad sheet and 24ST
aluminum alloy extrusions and sheet, consisting
of spars, power pressed ribs, and skin stiff-
ened in a spanwise direction by stringers. The
outer wing sections and the centersect ion are
joined by external bolting angles along the
upper and lower skin surfaces. A plate rib
at each joint distributes shear from the sin-
gle outer panel main spar to the two center-
section spars. The centersect ion is of con-
stant chord design and has an incidence of

plus 2 degrees, and no dihedral angle. Each

outer wing incorporates an angle of incidence

of plus 2 degrees at the root which gradually

changes to an angle of incidence of degrees
at the tip. Each outer wing is bolted to the

centersect ion at a dihedral angle of 5 degrees

41 minutes. The skin panels vary from .020 to

.064 inch in thickness and are lap jointed. Type

AD rivets (AITS aluminum) are used for assembly,

all skin riveting being flush to approximately

33% chord on the top skin and to 10% chord on

the bottom skin. The notation "wing station"

indicates the distance in inches measured from

the center line of the airplane to any position

outboard of the centerline. The term "station"

as used in reference to each outer wing may

signify the distance in inches outboard of the

wing joint, or outboard of the centerline of

the airplane as noted (see Figure g) . The

centersect ion is attached to the underside of

the welded steel fuselage tubing truss by bolt

fittings at the two spars of the centersec-

tion. For quick reference, the part numbers

of the rib and spar structure of the center-

section are illustrated (see Figure i). The

part numbers of the rib and spar structure of

the outer wing are also shown (see Figure 2).

The part numbers of the centersect i on fuel

tank compartment doors are shown (see. Fig-

ure 3J.

2. HORIZONTAL STABILIZER CONSTRUCTION.

The horizontal stabilizer is a full-canti-

lever aluminum alloy structure having a sym-

metrical airfoil. The stabilizer has a total

area of 28.34 square feet, including 5.53
square feet of fuselage area. The stabiliz-
er consists of two interchangeable sections
bolted together at the center. Each section
of the stabilizer consists essentially of two
spars, regularly spaced ribs, and external
skin stiffened by spanwise stringers (see Fig-
ure ^). The rear spar of each of the stabi-

I izer sections carries all shear loads as a

cantilever beam. The torque about the rear
spar Is carried as shear in the skin to the
inboard rib where the shear is reacted by a

vertical couple at the spar attaching points.

On the later AT-6C Series Airplanes, the alu-
minum horizontal stabilizer is substituted by

a stabi I izer constructed entirely of wood (see

Figure 5J. The basic construction of the

wooden horizontal stabi I izer d i ffers little

from that of the aluminum structure. The only

noticeable difference is the four additional

nose ribs which are attached to the front spar

to give additional support to the plywood lead-

ing edge. The spar caps are made fromcom-
pregwood with the webs of mahogany-poplar ply-

wood (see Figure 6). The rib webs are also

of mahogany-poplar plywood with spruce tri-

cleat caps. The stringers are of spruce and

are held securely in position in the rib cut-

outs by means of small wedges and glue. Ven-

tilating holes are provided in the web of all

ribs and these holes are reinforced by a ply-
wood washer which is glued around the hole (see

Figure 5J . The 3-ply, mahogany-poplar ply-

wood skin is glued to the stringers, ribs, and

spar caps by means of casein glue. The two

sections of the wood stabilizer are bolted at

the rear spar through aluminum alloy fittings

(see Figure 6). The attaching fitting on the

front spar consists of a light aluminum sheet

bolted to the spar (see Figure j)

.

3. VERTICAL STABILIZER CONSTRUCTION.

The vertical stabilizer is a full-cantilever

aluminum alloy structure having an area of 5.33

square feet and a normal setting of 1-3/4 de-

grees to the left. The stabilizer is construct-

ed of 24ST ale lad sheet consisting of two spars,

several ribs, .and skin stiffened in a span-

wise direction with stringers (see Figure 8).

The rear spar is the main load-bearing mem-

ber of the structure and is formed of a flat

24ST sheet, with U flanges formed along the

length. The leading edge portion of the

[91]
RESTRICTED



FIXED SURFACES
FIGURE I

RESTRICTED

HORTH AHERICAIt AVIATIOH PART NUMBERS

CONTRACT NOS.

AT-6A AT-68 AT-6C
77 8"* 88

DRAWING
NOS.

CONTRACT NOS.
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55-21010
(84-2l010(AT-6B)

( 84-21026 (AT-6B)
55-21026

55-21009

55-21004

(84- 21007(AT
55-21007

55-21017

77-21003

55-21024

55-21013

REF. DWG.

AT6A-77-2I00I
AT6B-84-2I00I

Figure 4-^Alumintim Horizontal Stabilizer Structure
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77-21010(2 REQ)

52-21026

88-21032

88-21033

52-21018

A/OTES:

1. ALL WEB MEMBERS AND SKIN PANELS
ARE MADE FROM 3 PLY MAHOGANY
PLYWOOD OR EQUIVALENT CONFORMING
TO AAF SPEC. AN-NN-P5IIA.

2. ALL STRINGERS, RIB CAPS AND
SPAR CAPS ARE MADE FROM
SPRUCE, CONFORMING TO AAF SPEC. AN-S-6

3. FOR ASSEMBLY, CASEIN GLUE IS USED
CONFORMING TO AAF SPEC. C-G-456

4. PART NUMBERS NOTED.
REFER TO FITTINGS
(THE ONLY REPLACEABLE ITEMS)

f?EF. DWG. 88-21001 (AT-60

Figure 5— Wooden Horizontal Stabilizer Structure

RESTRICTED
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stabilizer is flush riveted, the remaining por-
tion being riveted with brazier head rivets.

^. STRINGERS - GENERAL.

Most of the stringers used in the construc-
tion of the fixed surfaces are extruded shapes
of 24ST a luminum a I loy material. However, a
few rolled shapes of 24ST ale lad sheet mate-
rial are also employed. In the AT-6A wing, the
stringer types and locations in the right wing
are symmetrical with those in the left wing
(see Figure g) . In the AT-6B and AT-6C wing.

Figure 6—Rear Spar Joint of
Wooden Hor izonta 1 Stabi lizer

the stringer types and locations in the left
wing (see Figure lo) are symmetrical with those

in the right wing except for a small portion
of the upper and lower surfaces of the outer
wing leading edge at the wing joint (see Fig-

ures 11 and 12). On the AT-6A stabilizers,
C I07LT rolled ale lad stringers are employed
(see Figure 23 j . On the AT-6B and AT-6C sta-
bilizers. Type 0373 LT rolled ale lad stringers

are employed (see Figure 1^) . From these ref-

erence drawings, determine the type number of

the damaged stringer and then refer to the fol-

lowing applicable paragraph for the splice pro-

cedure. Those stringer types having a C pre-

fix are North American Aviation, Inc., stand-

ard parts. Those stringer types having a K

prefix are Aluminum Oompany of America (Alcoa)

die number stringers. For quick reference,

the fol lowing chart sums up the types of string-

ers and the approximate quantities involved

in the original construction of the fixed surfaces

(see Figure 1^) . For the Alcoa equivalents of

North American Aviation, Inc., standard extrusions,

see the complete summation of extrusions in

Sect i on I

.

5. STRINGER REPAIRS - GENERAL.

In repairing damage to stringers, do not make

any splices in the bay at the end of the stringer;

replace a portion of the damaged stringer and
locate the splice outboard of the first bay.
If skin rivets through the stringer are spaced
at 1-1/4 inches on centers or greater, double
the number of existing skin rivets through the
stringer at the splice. Skin rivets and splice
rivets at the end of the splice must have at
least a 3/8-inch edge distance, and all splice
members must be in the fully heat-treated con-
dition. Where ribs interfere with the installa-
tion of a stringer spl ice, mod ify the rib cut-
out as required. It is to be noted that where
damaged stringers are short enough to permit
entire removal, the stringers should be replaced.

At the root of the outer wing, a CI23LT stringer
is reinforced with a short length of Type C203T
stringer in one location and a CI40T in another
position. Repairs to these stringer combina-
tions should be made by replacing the short
reinforcing stringer and by splicing the CI25LT
stringer outboard of the doubled location. If

any stringers are replaced near the wing joint,
file the stringers so that they bear directly
upon a straight edge supported by the upper
and lower attaching angles. During the re-
assembly of the wing, where some of the string-
ers near the wing joint were replaced, it may
be necessary to taper the end of the new string-
ers a \/ery small amount if interference occurs
in the wing instal lation.

FRONT
SPAR

Figure 7— Wooden Horizontal Stabi I izer
Front Spar Fitting
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RESmiCTED

19-23007

56-23003

55-23005

44-23020
84-23020(AT-6BaG)

52-23004

19-23010

52-23009

REF DWG.

AT6A-55-2300I-I6

AT6B-84-2300I

AT6C- 84-2300

1

Figure 8—Vertical Stabilizer Rib and Spar Part Nunhers
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notes:

spanwise lines
indicate stringers;
chordwise lines
indicate station
locations.

* 1/8-inch trimmed
from bulb

ITEM NO
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through the splice member, using the existing
rivet holes as a guide. If the skin rivets
are spaced at 1-1/4 inches on centers or greater,

double the number of existing skin rivets at

the spl ice. Remove the spl ice member and burr

the rivet holes. Apply one coat of zinc chro-
mate primer to all overlapping surfaces of the

spl ice member. Clamp the spl ice member to the

damaged stringer. At each side of the damage,

drive the five AN442-AD3 rivets in the upstand-

ing flange and rivet the splice member through

the sKin with the same size and type rivets

previously removed from the skin (see Figure i6)

.

7. STRINGER TYPE CI23LT.

The Type CI23LT stringer is used extensively
NOTES: ITEM NO.

SPANWISE LINES 2
INDICATE STRINGERS; 3
CHOROWISE LINES 4
INDICATE STATIONS 5

* 1/8-INCH MILLED ^

FROM STRINGER BULB 7

8

in the construction of the wing, both in the

upper and lower surface. The stringer is formed

of rolled 24ST alclad sheet, .040 inch thick.

The stringer has no equivalent Alcoa number.

For damaged stringers in the lower surface of

the wing, if the damage is slight in nature, a

Type C203T extruded 24ST aluminum al loy spl ice

member 7-1/2 inches in length will suffice
(see Figure ij) . It Is to be noted that, if

the stringer Is in the upper surface of the
wing, the splice member may be shortened to
6 inches with four splice rivets and two skin

rivets on each side of the damage. If the
damage is extensive, cut out the damaged ma-
terial with a hack saw, locating the cut mid-
way between two skin rivets at each side of

damage. Skin rivets at the end of the splice
STRINGER
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must have at least 3/8- inch edge distance and
this may necessitate making the splice member
slightly longer than that noted. If the ex-
truded C203T splice member is not available,
an .081 inch thick 24ST ale lad sheet bent up
to a similar shape will sat isfactor i ly serve
as the spl ice member. Clamp the stringer spl ice

member to the damaged stringer. With a No.
21 ( . I 59 ) drill, at each s ide of the damage
drill the required holes at 3/4-inch on centers
through the upstanding flange of the stringer
and spl ice member. With a dri I I equal to the
size of the skin rivet holes in the location,
drill holes through the skin and splice member
at the same spacing as existing skin rivets.
Remove the splice member and burr the rivet

holes. Apply one coat of zinc chromate primer
to all surfaces of the splice member and re-

clamp the member to the proper position on the

damaged stringer. At each side of the damage,

drive the AN442-AD5 rivets in the upstanding

flange and rivet the splice member skin flange

with the same size and type rivets employed to

secure the stringer to the skin (see Figure ly)

.

NOTE SPANWISE LINES
INDICATE STRINGERS.
CHORDWISE LINES
INDICATE STATION
LOCATIONS. DOTTED
LINES INDICATE
SKIN PANELS.

ITEM NOS. STRINGER
-TWO C250T
C250T-C366T
- C265T
- C366T
-TWO C366T
-MAIN SPAR

WING
JOINT

Figure 11-^AT-6B and AT-6C Right Outer Wing

Upper Surface Stringer Details

8. STRINGER TYPE C|il8T.

The Type CI48T stringer is employed only in

the upper surface of the wing centersect ion.

The stringer is formed of extruded 24ST alumi-

num alloy material, and it has the equivalent

Alcoa die number of K734JJ. If the damage is

slight, the length of the CI 48T splice member
need not exceed 10-1/4 inches (see Figure i8)

.

If the damage is extensive, cut out the damaged
material, locating the cut midway between two
skin rivets on each side of the damage. Cut
a CI48T splice member equal to 10-1/4 inches
plus the length of the damaged area. Cut a
length of CI48T as a f i I ler to match the re-
moved material. Clamp the CI48T splice member
and the C I 48T f i I ler to the proper positions
on the damaged stringer; and with a No. II (.191)
drill, drill eight rivet holes in the upstand-
ing flanges at each side of the damage at 5/8-
inch on centers. Using a drill ofthe same
size as the existing skin rivet holes in the
stringer, drill rivet locations through the

SP4NWISE LINES INDIC»TE

STRINGERS. CHORDWISE
LINES INDICATE STATION
LOCATIONS. DOTTED LINES

INDICATE SKIN PANELS.

ITEM NOS. STRINGERS

2
CUJLT

/.'..'. C266T
^'_|' K77A

5". I' MAIN SPAR

Figure 12—AT-6B and AT-6C Right Outer Viing

Lower Surface Stringer Details

s-kin and splice member at the same spacing as

existing skin rivets. Remove the splice member

and the f i I ler and burr al I the rivet holes.

Apply one coat of zinc chromate primer to all

surfaces of the splice member and the filler,

and again clamp the members to the proper posi-

tions on the damaged stringer. At each side

L loi]
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VERTICAL

STABILIZER

NOTE:

SPANWISE LINES
INDICATE STRINGERS.
CHORDWISE LINES
INDICATE RIB LOCATIONS

ITEM NOS. STRINGER

2-
3-
4-

-- CI07LT
-- FRONT SPAR
- REAR SPAR

note:

SPANWISE LINES INDICATE
STRINGERS. CHORDWISE LINES
INDICATE RIB LOCATIONS.

ITEM NOS.



RESTRICTED FIXED SURFACES
FIGURE 15

STRINGER

TYPE

C107LT

CI23LT

C148T

C148T

(doubled)

C180T

C204T

C204T

(doubled)

C250T

C250T

(doubled)

C250T - C366T

(combination)

C265T

C266T

C274T

C366T

C366T

(doubled)

C373I-T

K77A

K77A

(doubled)

USED ON

AIRCRAFT

AT-6A

ALL

all

ALL

AT-6B

AT-6C

ALL

ALL

AT-6A

ALL

AT-6B

AT-6C

ALL

ALL

ALL

ALL

AT-6B

AT-6C

AT-6B

AT-6C

ALL

ALL

LOCATION

STABILIZERS

WING CENTERSECTION
AND OUTER PANEL

WING CENTERSECTION
UPPER SURFACE

WING CENTERSECTION
UPPER SURFACE

WING OUTER PANEL

LOWER SURFACE

WING CENTERSECTION
LOWER SURFACE

WING CENTERSECTION

LOWER SURFACE

OUTER WING LOWER

SURFACE

WING CENTERSECTION

LOWER SURFACE (WiNG

OUTER PANEL LOWER

SURFACE AT-6C ONLY)

RIGHT OUTER WING

UPPER SURFACE

OUTER WING UPPER

SURFACE

OUTER WING LOWER

SURFACE

WING CENTERSECTION

UPPER SURFACE

WING UPPER SURFACE

RIGHT OUTER WING

UPPER SURFACE (ONLY

REPAIRABLE -LOCATION)

STABILI ZERS

OUTER WING LOWER

SURFACE

WING CENTERSECTION

UPPER SURFACE

APPROXIMATE TOTAL
LENGTH USED PER AIRPUNE

35 FEET

350 FEET

55 FEET

20 FEET

20 FEET

7 FEET

40 FEET

10 FEET

25 FEET

10 FEET

35 FEET

35 FEET

10 FEET

275 FEET

10 FEET

50 FEET

50 FEET

10 FEET

Figure 15— Summation of Stringer Types Used in Fixed Surfaces
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FIXED SURFACES
PAR. 10 TO II

RESTRICTED

10. STRINGER TYPE CI80T.

The Type CI80T stringer is used in one loca-

tion in lower surface of the AT-6B and AT-6C
outer wing. The stringer is a bulb angle of
extruded 24ST aluminum al loy material, having
the Alcoa type designation of K I 4280. If the
stringer is only slightly damaged, a splice
member 9 inches long will suffice (see Figure

2o). If the damage is extensive, cut out the

damaged material, locating the cut between
two skin rivets at each side of the damage.
Prepare a filler of CI8UT extrusion to match
the removed material. Cut a section of CI80T
equal to the length of the damage plus 9 inches.

Clamp the splice member and the filler to the

proper position on the damaged stringer. At

each side of the damage, center punch six rivet

locations in the stringer upstanding flange at

3/4-inch intervals. With a No. 21 (.159) drill,

drill through the center-punched holes. Center

punch new rivet locations on the skin, using the

same spacing as the existing rivets. With a

drill equal to the size of the existing rivet

holes in the skin, drill the center-punched
holes in the skin. Remove the splice member
and burr the rivet holes. Apply one coat of

zinc chromate primer to all surfaces of the

splice member and again clamp the member to the

damaged stringer. At each side of the damage,

insert and drive six AN442-AU?i rivets in the

stringer upstanding flange. Rivet the splice

member flange and filler to the skin with the

6>2" PLUS LENGTH
OF DAMAGE

LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON EACH SIDE
OF DAMAGE

AN442-AD3 RIVETS

(5 REG. ON EACH SIDE)

EXISTING SKIN RIVETS

CI07LT-20
SPLICE
MEMBER

same type and size rivets employed in the- dam-
aged stringer (see Fii/ure 20).

I I. STRINGER TYPE C20i^T.

The Type C204T stringer is employed only in

the lower surface of the centersect ion. The
stringer is formed of extruded 24ST aluminum
alloy and has the equivalent Alcoa die number
K 1 4654. If the damage is of a minor nature,
a 10-1/4 inch length of Type C204T extrusion
will be sufficient for the splice member (see

Figure 21) • If the damage is extensive in

nature, cut out the damaged material, locating

the cut between two skin rivets at each side
of the damage. Prepare a f i I ler section of

C204T to match the removed material. For the
splice member, cut a C204T extruded section equal

to the length of the damage plus 10-1/4 inches.

Clamp the sp 1 ice member to the damaged stringer
and center punch eight rivet locations at each

side of the damage at 5/8-inch spacing. With
a No. 21 ( . 159) drill, dri 1 1 the eight rivet
locations at each side of the damage. With
a dri 1 1 equal to the size of the existing rivet

7/2 PLUS LENGTH
OF DAMAGE

LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON EACH SIDE
OF DAMAGE

AN442-AD5
RIVETS-(5 REQ.
ON EACH SIDE)

C203T
SPLICE
MEMBER

EXISTING
SKIN RIVETS-^ (PT.

h%H

Figure 16— Splice for Stringer Type C107LT-20 Figure IT—Splice for Stringer Type C123LT

RESTRICTED
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RESTRICTED FIXED SURFACES
PAR. I I TO 13

holes in the stringer, drill new rivet locations

in the sp I ice member and filler through the
skin. Remove the splice member, burr the rivet

holes and apply one coat of zinc chromate primer

to all surfaces of the splice member. Again
clamp the spl ice member to the damaged stringer
and insert and drive eight AN442-AD5 rivets
on each side of the damage. Rivet the filler
to the splice member through the existing skin

holes. Using the same size and type rivets

as used to secure the damaged stringer, rivet

the splice [Tiember to the skin (see Figure 21).

10 74" PLUS LENGTH OF DAMAGE
5 '^"

Q O O O O O O O

A'/Ms^

~i^<illi lltii limliiirr'Slllittil

LOCATE GUT
BETWEEN 2

SKIN RIVETS
ON EACH SIDE
OF DAMAGE,
BUTT FIT

CI48T FILLER

EXISTING
SKIN RIVETS

AN442-AD6 RIVETS
(8 REQ. ON EACH SIDE'

EXISTING
SKIN RIVETS

"J 1*3/4*

GI48T
SPLICE
MEMBER

SAME SIZE a
SPACING AS
EXISTING
SKIN RIVETS

to be noted that the skin rivets at the ends

of the splice must have at least 5/8-inch edge

distance, and this may necessitate making the

splice members slightly longer than tfiat noted.

Chamfer the outside corners of the splice mem-

bers to fit the inside corners of the stringers.

Drill out the affected skin rivets at each side

of the damage, and clamp the fillers and the

splice members to the damaged stringers. At

each side of the damage, center punch eight

rivet locations at 5/8-inch on centers in the

upstanding flanges. With a No. 21 (.159) drill,

drill the eight center-punched rivet locations

at each side of the damage. With a drill equal

to the size of the existing skin rivet holes,

drill the splice members and fillers through

the skin. Remove the splice members, and burr

the rivet holes. Apply one coat of zinc chronBte

primer to all surfaces of the splice members

and reclamp the members and fillers to the

HVeVVsH

L LOCATE CUT
BETWEEN 2

SKIN RIVETS
AT EACH SIDE
OF DAMAGE
BUTT FIT

CI48T FILLERS

Ve

AN442-AD6
RIVETS (8 REQ.
ON EACH SIDE)

EXISTING
SKIN RIVETS

CI48T SPLICE
/ / MEMBERS

Figure 18—Splice for Stringer Type C148T

12. DOUBLED C20m TYPE STRINGERS.

The C204T doubled stringers are employed in

the construction of the lower surface of the

centersect ion. If the damage is extensive,

cut out the damaged material, locating the splice

midway between two skin rivets at each side

of the darage. Prepare lengths of C204T sec-

tions as fil lers to match the removed material.

For the spl ice members, cut two lengths of C204T

sections each equal to the length of the danage

plus f 0-1/4 inches (see Figure 22). It is

Figure 19—Splice for Doihled C148T Type Stringers

damaged stringers. At each side of the damage,

insert and drive eight AN442-AD5 rivets in the

upstanding flanges. Rivet the fillers to the

splice members as required. Using the same

type and size of rivets as originally employed,

rivet the splice members through the skin (see

Figure 22).

13. STRINGER TYPE C250T.

The Type C250T stringer is used in only one

location on the lower surface of the outer wing

RESTRICTED
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FIXED SURFACES
PAR. 13 TO m
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9" PLUS LENGTH OF DAMAGE

^>^ ^V«^

Q Q

LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON EACH SIDE
OF DAMAGE.
BUTT FIT

CI80T FILLER

© O

EXISTING
SKIN RIVETS

AN442-AD5 RIVETS
(6 REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

CI80T SPUCE MEMBER

SAME SIZE AND
SPACING AS EXISTING
SKIN RIVETS



RESTRICTED FIXED SURFACES
PAR. m TO 15

—-^\^/^ 101/4" PLUS LENGTH OF DAMAGE

L LOCATE CUT
BETWEEN
SKIN RIVETS
ON EACH SIDE
OF DAMAGE.
BUTT FIT
C204T FILLERS

~T

A

AN442-AD5 RIVETS
(8 REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

C204T SPLICE MEMBERS

Figure 22—Splice for Doubled C204T
Type Str ingers

The skin rivets at the end of the splice must
have at least 3/8-inch edge distance and this
may necessitate making the splice slightly long-
er than that noted. Drill out the affected
skin rivets at each side of the damage. Chamfer
the outside cornerB of the spl ice members to fit
the stringer radius. Clamp the splice members
and the fil lens to the damaged stringers. Center
punch eight rivet locations in the upstanding
flanges at each side of the darmge at an average
spacing of 5/8- inch on centers. With a No. fl

(.191) drill, drill the center-punched rivet
locations. With a dri I I equal to the size of
the existing skin rivet holes, drill through the

splice members and fillers, using the existing

rivet holes in the skin as a guide. Remove
the spl ice members and f i I lers, and burr and
clean the rivet holes. Apply one coat of zinc

chromate primer to a 1 1 surfaces. Again clamp the

splice members and fillers to the damaged
stringers. At each side of the damage in the

upstanding flanges, insert and drive eight AN442-

AD6 rivets. Using the same size and type rivet

previously removed, rivet the splice member

flanges and fillers to the skin (see Figure 24).

15. COMBINATION C250T - C366T STRINGERS.

On the AT-6B and AT-6C Series Airplanes, the

combination of stringer Types C250T and 566T

is used in one location on the upper surface

of the right outer wing just aft of the wing

gun compartment (see Figure 2^). If the damage

is extensive, cut out the damaged material,

locating the cut between two skin rivets at

each side of the damage. Cut filler extru-

sions to match the removed material.. For the

splice members, cut a section of Type C204T
extrusion equal to the length of the damage

plus 11-1/2 inches; and cut a length of C250T

extrusion equal to the length of the damage

plus 14 inches (see Figure 25 J. It is to be

noted that the skin rivets at the ends of the

splice must have at least 3/8-inch edge dis-

tance and this may necessitate making the splice

members slightly longer than that noted. For

a length of 6 inches on each side of the damage,

trim the bulb of the damaged C366T stringer

to permit fitting the C204T splice member.

Dri I I out the affected skin rivets at each side

of the damage. Chamfer the corners of the

splice members to fit the inside radius of each

stringer. Clamp the spl ice members to the prop-

er positions on the darraged stringers. At each

side of the damage in the upstanding flanges,

center punch eleven rivet locations at an average

spacing of 5/8-inch on centers. With a No. 21

(.159) drill, drill the center-punched rivet

locations in the stringers. With a drill equal

10)4' PLUS LENGTH OF DAMAGE
5'^

-LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON ^ACH SIDE
OF DAMAGE
BUTT FIT C250
FILLER

C250T SPLICE
MEMBER (ONE
LEG REMOVED)

AN442- AD6
RIVETS (8REQUIRED'
ON EACH SIDE)
EXISTING SKIN RIVETS

^VrC250T SPLICE

^ ^6 / MEMBER

EXISTING SKIN RIVETS

Ve

±

J x; ^
SAME SIZE AND SPACING

AS EXISTING SKIN RIVETS

Tk^

T

i

Figure 23—Splice for Stringer Type C250T
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FIXED SURFACES
PAR. 15 TO 16
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f-^VW-

h-

-lOjj^" PLUS LENGTH OF DAMAGE
•5'/8

I 1 J I >\ CZ3 CTD i > \
i —i I\ —4 1—

A

"^3/^k

LOCATE C
BETWEEN
SKIN RIVETS
ON EACH SIDE
OF DAMAGE.
BUTT FIT CI48T
FILLER A

AN442-AD6 RIVETS
(8 REG. ON EACH SIDE)

EXISTING SKIN RIVETS

C250T SPLICE MEMBERS

Figure 24-'Splice for Doubled
C250T Type Stringers

to the size of the existing skin rivet holes, drill

the spl ice members and f i I lers through the skin.

Remove the spl ice members and burr a I I the riv-

et holes. Apply one coat of zinc chromate prim-

er to all surfaces of the splice members. A-

gain clamp the members to the damaged string-

h*^ 14" PLUS LENGTH OF DAMAGE
7-

^ LOCATE CUT
BETWEEN 2
SKIN RIVETS
AT EACH SIDE
OF DAMAGE

C250T SPLICE
MEMBER

AN442-AD5 fJIVETS

(II REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

TRIM BULB
TO FIT C204T
SPLICE MEMBER

C204T
SPLICE MEMBER

Figure IS—Splice for Combination
C250T - C366T Stringers

ers. At each side of the damage in the up-

standing flanges, insert and drive eleven AN442-

AD5 rivets. Replace the skin rivets through the

spl ice members and f i I lers with the same size and

type rivets previously removed (see Figure 25J.

16. STRINGER TYPE C265T.

The Type C265T stringer is employed as the

leading edge stringer on the upper surface of

the outer wing. The stringer is formed to a

24ST aluminum alloy shape having the equivalent

k^ ID 1/4." PLUS LENGTH OF DAMAGE

^8

-\i\-
LOCATE CUT
BETWEEN 2

SKIN RIVETS
ON EACH SIDE

OF DAMAGE

AN442-AD5 RIVETS
(8 REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

BEND UP STRINGER
FLANGE TO FIT

SPLICE MEMBER

C265T
SPLICE MEMBER

K'XbhT;064-

Figure 26'-Spiice for Stringer Type C265T

Alcoa die number L2355P. If the damage is

slight, a C265T splice member, 10-1/4 inches long,

will suffice (see Figure 26). If the damage

is extensive, cut out the damaged material,

locating the cut between two skin rivets at each

side of the damage. For the splice member, cut

a section of C265T equal to 10-1/4 inches plus

the length of the damage. It is to be noted

that the skin rivets at the ends of the splice

member must have an edge distance of at least

3/8- inch, and this may necessitate making the

splice slightly longer than that noted. At

RESTRICTED
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RESTRICTED FIXED SURFACES
PAR. 16 TO 18

each side of the damage, drill out the affected

skin rivets. In order to fit the spl ice member,

bend up the flange of the damaged stringer (see

Figure 2^). Clamp the splice member to the

proper position on the damaged stringer. At

each side of the damage in the upstanding flange

of the splice member, center punch eight rivet

locations at an average spacing of 5/8-inch
on centers. With a No. 21 ( . 159) dri II, dri I I

the center-punched rivet locations. Redri I I

the existing skin rivet locations through the

spl ice member with the same size dri I I as orig-

inally used to drill the holes. Remove the

splice member and burr all the rivet holes.

Apply one coat of zinc chromate to all sur-

faces of the splice member and rec I amp the mem-

ber to the damaged stringer. At each side of

the damage in the upstanding flange, insert

and drive eight AN442-AD5 rivets. Rivet the

splice member to the skin with the same type

and size rivets originally used (see Figure 26).

—^^^ 10'// PLUS LENGTH OF DAMAGE

5'/e"

L LOCATE CUT
BETWEEN 2

SKIN RIVETS
ON EACH SIDE
OF DAMAGE

AN442-AD5 RIVETS
(8 REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

BEND UP STRINGER
FLANGE TO FIT

SPLICE MEMBER

C266T
SPLICE
MEMBER

K'lfH .064

Figure 27— Splice for Stringer Type C266T

17. STRINGER TYPE C266T.

The Type C266T stringer is employed as the

leading edge stringer on the lower surface of
the outer wing. The stringer is formed of a

24ST aluminum alloy shape having the equivalent
Alcoa die number L23558. If the damage is ex-

tensive, cut out the damaged material with a

hack saw, locating the cut between two skin
rivets at each side of the damage. For the
splice member, cut a section of C265T equal
to 10-1/4 inches plus the length of the damage
(see Figure 27J . The skin rivets at the ends of
the spl ice must have an edge distance of at least

3/8- inch, and this may necessitate making the
splice member slightly longer than noted. At

each side of the damage, dri I I out the affected

skin rivets. In order to fit the splice mem-
ber, bend up the flange of the damaged stringer
(see Figure 27 J . Clamp the spl ice member to the

damaged stringer. At each side of the damage in

the upstanding flange of the splice member, center

punch eight rivet locations at an average spacing

of 5/8-inch on centers. With a No. 21 (. 159) dri I I,

dri I I the center-punched rivet locations. Redri I I

the existing skin rivet locations through the splice

member with the same skin rivet hole dri I I as

original ly used. Remove the spl ice member and burr

all the rivet holes. Apply one coat of zinc

chromate to all surfaces of the splice member.

Again clamp the member to the proper position
on the damaged stringer. At each side of the
damage in the upstanding flange, insert and drive

eight AN442-AD5 rivets. Rivet the splice mem-

ber through the skin with the same type and size

rivets originally used through the skin (see

Figure 21).

18. STRINGER TYPE C27HT.

The Type C274T T-angled bulb extrusion is em-

ployed as the leading edge stringer oh the

upper surface of the centersect ion. The stringer

is fonned to a 24ST extruded aluminum alloy shape

having the equivalent Alcoa die number L23966.

If the stringer is severely damaged, Cut out the

damaged material with a hack saw, locating the

cut between two skin rivets at each side of the

damage. In order to splice the stringer properly,

cut two lengths of C204T extruded sections, one hav-

ing a length of 9 inches plus the length of the

damage and another having a length of 12-3/4 inches

plus the length of the damage. Chamfer the out-

side comers of the spl ice members to fit the in-

side radius of the damaged stringer. Trim the bulb

of the damaged stringer for a length of 4-1/2

inches on each side of the damage in order to

fit the C204T spl ice member on the one side

of the stringer. Drill out the affected skin

rivets at each side of the damage and clamp

the splice members to the positions indicated

L 109]

RESTRICTED



FIXED SURFACES
PAR. 18 TO 19

RESmiCTED

•^-^ 12% PLUS LENGTH OF DAMAGE

-

-LOCATE CUT
BETWEEN 2

SKIN RIVETS
ON EACH SIDE
OF DAMAGE

EXISTING SKIN RIVETS

AN442-AD5 RIVETS
(10 REQ. ON EACH SIDE)

TRIM BULB TO FIT

C204T SPLICE MEMBER
ON THIS SIDE

Sit—2-C204T SPLICE MEMBERS

EXISTING SKIN RIVETSxis:

.093n-^vH

having the equivalent Alcoa die number L249I0.
If the stringer is severely damaged, cut out the
damaged material with a hack saw, locating the
cut between two skin rivets at each side of the

damage. Prepare a f i I ler section of Type C366T
extrusion to match the removed material. Cut

a length of Type C366T extruded section equal

to 9 inches plus the length of the damage (see

Figure 2q) . Clamp the splice member to the
danaged stringer. At each side of the damage,

center punch six rivet locations in the upstanding

flange at an average spacing of 3/4- inch on
centers. With a No. II ( . 19 I ) dri I I, dri I I the

center-punched rivet locations. With a drill

equal to the size of the existing rivet skin

rivet holes, drill new rivet locations through
the skin and splice member. Remove the splice
member and burr al I the rivet holes. Apply one

coat of zinc chromate primer to all surfaces
of the spl ice member. Again clamp the spl ice

to the damaged stringer. In the upstanding
flange at each side of the damage, insert and

drive six AN442-AD6 rivets. Using the same
size rivets as existing skin rivets, rivet the
splice member flange to the skin (see Figure 2g)

.

Figure 28— Spl ice for Stringer Type C274T

(see Figure 28). At each side of the damage,
center punch ten rivet locations in the up-
standing flanges at an average spacing of 5/8-
inch on centers. With a No. 21 ( . 159) dri I I,

drill the center-punched rivet locations. With
a drill equal to the size of the existing holes
in the skin, redrill the skin holes through
the splice members. Remove the splice members
and burr all the rivet holes. Apply one coat
of zinc chromate primer to al I surfaces of the
splice members. Again clamp the splice mem-
bers to the damaged stringer. At each side of

the damage in the upstanding flanges, insert

and drive ten AN442-AD5 rivets. Secure the
splice members to the skin with the same type

and size rivets previously drilled out (see

Figure 28) .

19. STRINGER TYPE C366T.

The Type C366T stringer is employed exten-
sively in the upper surface of the outer wing
and in several locations in the upper surface
of the centersect i on. The stringer is a bulb

angle extrusion of 24ST aluminum alloy material

LOCATE CUT
BETWEEN 2

SKIN RIVETS
ON EACH SIDE
OF DAMAGE.
BUTT FIT

C366T FILLER

M
EXISTING
SKIN RIVETS-

.062

Q~r

^Re^

AN442-AD6
RIVETS (6 REQ.
ON EACH SIDE)

EXISTING
SKIN RIVETS

CI37T OR C366T
SPLICE MEMBER

SAME SIZE AND
SPACING AS EXIST-
ING SKIN RIVETS

Figure 29—Splice for Stringer Type C366T
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RESTRICTED FIXED SURFACES
PAR. 20 TO 21

20. DOUBLED C366T TYPE STRINGERS.

The doubled combination of C366T stringers
is employed in the root of the upper surface
of the outer wing. It is to be noted that usu-
a My only a short length of C366T stringer
is used to reinforce another C366T stringer in the

root of the outer wing. If damage occurs at

the root of these stringers, replace the entire

length of doubled stringers, which is usually

never longer than one or two bays in length,

and splice the remaining C366T stringer as

outlined in the preceding paragraph. Replace-

ment of this damaged combination is recommended;

but the splice outlined herein may be employed

Uy^ PLUS LENGTH OF DAMAGE

5X

H^/sf^H

LOCATE CUT
BETWEEN 2
SKIN RIVETS
ON EACH SIDE
OF DAMAGE.
BUTT FIT

C366T FILLERS

AN442-AD5 RIVETS
(9 REQ. ON EACH SIDE)

EXISTING SKIN RIVETS

K77A SPLICE
MEMBERS. MODIFY
AS SHOWN

Figure 30Splice for Doubled C366T

Type Stringers

when the C366T combination is longer than two

bays in length and immediate repair is neces-

sary. This condition occurs only in one location

on the upper surface of the right outer wing

of the AT-6B and AT-6C Airplanes, just aft of

the gun compartment (see Figure ii). Proceed

as follows: Cut out the damaged material,

locating the cut between two skin rivets at

each side of the damage. Prepare fillers of

C366T material to match the removed section

of the stringer. For the splice members, cut

two lengths of Type K77A extruded sections,

each equal to the length of the damage plus

I 1-1/2 inches (see Figure 30). The skin rivets

at the ends of the spl ice must have at least

3/8- inch edge distance and this may necessitate

making the splice members slightly longer than

that noted. Cut and modify the splice mem-

bers and chamfer the outside corners of the

splice members to fit the inside radius of the

stringers. Drill out the affected skin rivets.

Clamp the spl ice rrembers and f i I lers to the damaged

stringers. At each side of the damage in the

upstanding flanges, center punch nine rivet

locations at an average spacing of 5/8-inch

on centers. With a No. 21 ( . 159) dri I I, dri I I

the center-punched rivet locations. With a

drill equal to the size of the existing skin

rivet holes, drill through the splice members

and fillers, using the existing rivet holes as

a guide. Remove the spl ice members and fi I lers

and burr all the rivet holes. Apply one coat of

zinc chromate primer to all surfaces of the splice

members and reclamp the spl ice members and f i I lers

to the stringers. At each side of the damage in

the upstanding flanges, insert and drive nine

AN442-AD5 rivets. Replace the skin rivets with

rivets of the same size and type as previously

removed. Rivet the fi I lers to the stringers

as required (see Figure 30).

21. STRINGER TYPE C373LT.

The Type C373LT stringer is employed in the

construction of the stabilizers of the AT-6B

and AT-6C Series Airplanes. The stringer is

formed of rolled alclad sheet .025 inch thick.

I f the damage is si ight, spl ice members 7-1/2

inches long will suffice (see Figure 31). If

the damage is extensive, cut out the damaged

material, locating the cut between two skin

rivets at each side of the damage. Bend up the

two .032 inch thick splice members, each having

a length equal to 7-1/2 inches plus the length

of the damage (see Figure 31). Drill out the

affected skin rivets at each side of the damage.

Clamp the splice members to the stringer. In

the upstanding flange, center punch five rivet

locations at an average spacing of 3/ 4^ inch on

centers. With a No. 30 (. 1285) dri 1 I, dri I I

the center-punched rivet locations. With a

dri I I equal to the size of the existing skin

rivet holes, drill through the splice members,

using the existing rivet holes as a guide. Re-

move the splice members, and burr al I the rivet

holes. Apply one coat of zinc chromate primer

to all overlapping surfaces. Reclamp the splice

members to the damaged stringer. In the up-

standing flange of the stringer at each side of

the damage, insert and drive five AN442-AD4

rivets. Rivet the splice member to the skin

with the same size and type rivets previously

removed (see Figure 31).
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FIXED SURFACES
PAR. 22 TO 23
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-*-W\/\/^— 71^2" PLUS LENGTH OF DAMAGE

-UOCATE CUT
BETWEEN 2

SKIN RIVETS ON
EACH SIDE OF
DAMAGE

EXISTING SKIN RIVETS

AN442-AD4 RIVETS
( 5 REQUIRED ON EACH SIDE )

032- INCH 24ST ALCLAD

I." .
,"

8^4\k;'R .025"

Figure Sl—Splice for Stringer Type C373LT

11, STRINGER TYPE K77A.

The Type K77A Alcoa stringer is employed in

several locations in the lower surface of the

outer wing. The stringer is formed of 24ST
aluminum alloy. If the damage is extensive,
cut out the damaged material, locating the cut

between two skin rivets at each side of the

\Z\ PLUS LENGTH
_
OF DAMAGE

I* 6^/6 -

7(1 Q Q Q Q Q Q G O Q
Jl .:

; . .. i
.

. . ,. T ; _." . _.. ,
.....--,,.,,fe^

bH^H

LOCATE SPLICE
BETWEEN 2

SKIN RIVETS ON
EACH SIDE OF
DAMAGE. BUTT
FIT K77A FILLER

H'/ak
AN442-AD5 RIVETS
(10 REQUIRED ON BACH SIDE)

EXISTING SKIN RIVETS

040 X '/a ALCLAD SHEET
K77A SPLICE MEMBER

EXISTING SKIN RIVETS-^

^8

SAME SIZE AND
SPACING AS EXISTING
SKIN RIVETS

T
t

Figure 32^Splice for Stringer Type K77A

damage. Prepare a f i I ler of K77A extrusion to
match the removed material. For the splice
members, cut a length of Type K77A extrusion
equal to the length of the damage plus 12-3/4

inches and bend up the same length of .040
inch thick ale lad sheet (see Figure ^2). At

each side of the damage, dri I I out the affected

skin rivets. Clamp the splice rrembers and fill-

ers to the damaged stringer. At each side of

the damage in the upstanding flange, center
punch ten rivet locations at an average spac-
ing of 5/P-inch on centers. With a No. 21 (.159)

drill, drill the center-punched rivet loca-

tions. With a drill equal to the size of the
existing skin rivet locations, redrill skin
rivet holes and drill new rivet locations. Re-

move the splice members and burr the rivet holes.

Apply one coat of zinc chromate primer to all

surfaces of the extruded splice member and

to the overlapping surfaces of the ale lad sheet

splice member. Reclamp the splice members
to the damaged stringer. At each side of the

damage in the upstanding flange, insert and

drive ten AN442-AD5 rivets. Replace the skin

rivets with rivets of the same size and type
as previously used (see Figure 32).

23. DOUBLED STRINGER TYPES K77A.

The Alcoa doubled K77A stringers are em-

ployed only in the upper surface of the cen-
tersection. Each stringer is formed of 24ST
aluminum al loy extruded stock. If the damage
is extensive, cut out the damaged material,
locating the cut between two skin rivets at

each side of the damage. Prepare fillers of

K77A extrusion to match the removed aiaterial.

For the splice members, cut two lengths of K77A

extrusion, each equal to the length of the dam-

age plus 12-3/4 inches (see Figure 33J . Skin

rivets at the ends of the spl ice must have at

least 3/P-inch edge distance and this may neces-

sitate rraking the splice members slightly longer

than that noted. Drill out the affected skin

rivets at each side of the damage and chamfer
the outside corners of the splice members to
fit the inside radii of the stringers. Clamp
the splice members and fillers to the proper

positions on the stringers. At each side of

the damage in the upstanding flanges, center
punch ten rivet locations at an average spac-
ing of 5/B-inch on centers. Drill the center-
punched rivet holes with a No. 21 ( . 159) dri I I

.

Using a dri I I equal to the size of the exist-

ing skin rivet holes, redrill the skin rivet

holes through the splice members and fillers.

Remove the splice members, and burr and clean
the rivet holes. Reclamp the splice members

RESTRICTED
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12^" PLUS LENGTH OF DAMAGE
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FIXED SURFACES
PAR. 23 TO 26

AN442-AD5 RIVETS
(10 REQUIRED ON EACH SIDE

LOCATE CUT
BETWEEN 2
SKIN RIVETS
AT EACH SIDE OF
DAMAGE. BUTT
FIT K77A FILLERS A

EXISTING SKIN RIVETS

K77A SPLICE MEMBERS

Figure JS—Splice for Doubled K77A
Type Stringers

and the fi llers to the damaged stringers. At

each side of the damage in the upstanding flanges,

insert and drive ten AN442-AD5 rivets. Re-

place the skin rivets through the splice mem-

bers and f i I lers with rivets of the same type

and size as previously used (see Figure 33).

2^. WING TRAILING EDGE.

The trailing edge of the centersect i on and

outer wing may be spliced (see Figure 54J. If

the damage is in the form of a crack, dri M a

No. 40 (.098) hole at the ends of the crack.

For the splice sheets, bend up two sheets of

.051 inch thick 24ST ale lad to the shapes shown.

Cut one of the splice sheets 9 inches long plus

the length of the damage and 3 inches wide.

Cut the other splice member 9 inches long plus

the length of the damage and 2 inches wide.

With a No. 40 (.09«) drill, drill out the af-

fected skin rivets at each side of the damage.

Clamp the spl ice members to the trai I ing edge.

If the damage is located in the center of the

centersect ion where a small Z-section fairing

strip is located, clamp the Z-shaped splice

member over the fairing strip. With a No. 30

( . I2P5) dri I I, drill the spl ice members through

the existing skin rivet holes. Double the

number of the skin rivet holes at the splice

location by dri 11 ing an additional hole be-

tween each of the existing, rivet holes. With

a No. 23 ( . 161) dri 1 I, drill twelve rivet lo-

cations through the overlap of the splice menv

bers at an average spacing of 3/4^inch on centers.

Remove the splice members and burr all the

rivet holes. Apply one coat of zinc chromate

primer to all overlapping surfaces and tem-

porarily secure the splice members to the trail-

ing edge with skin fasteners. R^P '
a^^^;^']^

skin rivets previously removed with BI227-

AD4 rivets. Through the rivet holes in the

overlap of the splice members, insert LbWZi

5-6 Cherry blind rivets and expand the riv-

ets with a GIO or a GI5 Cherry rivet gun.

LS1I27-5-6

>>r<^^-\ /, CHERRY (BLIND)

^<^____^ RIVETS (12 REQJ
" ' .051*3 SPLICE

SHEET 24ST
ALCLAD (I REQ.)

.051x2 SPLICE
SHEET 24 ST
ALCLAD (I REQ.)

DOUBLE THE NUMBER OF RIVETS AT
THE SPUCE. ei227-AD4 RIVETS (l2REa)

1-7/8

Figure 34— Splice for Wing Trailing Edge

With a pair of nippers, trim the Cherry rivet

stems flush (see Figure 34).

25. SPAR REPAIRS - GENERAL.

In the following paragraphs, the various splice

repairs to the spars are outlined. The splice

procedure and the exact location to use each

splice is outlined, but it is realized that

these procedures may have to be modified to suit

the extent of damage encountered. Prior to

making any splice to a spar, remove all load

from the affected structure and hold the align-

ment of the structure by some jig device. Trim

all damage so that there are no sharp corners

to produce stress concentrations. In order
to gain access properly, it may be necessary

to remove a skin panel adjacent to the pro-

posed spar repair. If this is the case, care-

ful ly dri I I out al I skin rivets with a dri I I

smaller than the rivet. Locate the drill in

the depression on the rivet head and drill in

short bursts until the rivet head twists from

the shank. Drift the remainder of the rivet

free. Use this method to remove all rivets

C iia] RESTRICTED



F IXED SURFACES
PAR. 25 TO 27
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from the affected skin panel. In many cases,

the rib attaching angles on the spar must be

removed in the affected area and then replaced

after the spar repair is completed. Modify

the rib attaching angles as required to per-

mit replacement.

26. OUTER WING MAIN SPAR - ROOT TO 106 INCHES

OUTBOARD.

Depending upon the extent of damage, all

or part of the complete splice illustrated

may be used (see Figure ^6). For example,

if only the spar cap has been damaged, use

only the spar cap part of the spl ice; if only

the spar web is damaged, use a .064 inch thick

sheet of 24ST alclad overlapping the trimmed-

out round hole by 1-1/4 inches all around,

secured by two rows of AN442-AD6 rivets at

7/8-inch spacing in each rcw. However, the

procedure for a complete splice rmy be summed

up as follows: With a spiral reamer, cut out

the damaged area to a round-cornered shape or

cut out the entire damaged spar section. For

the spl ice members, cut two flat sheets of .064

inch thick 24ST alclad having a length of 10-

1/2 inches plus the length of the damage and an

approxitrcite width of 8-3/4 inches. Along the

length of each of the splice members, brake a 1/2-

inch right-angled flange; then brake a T-3/8

inch right-angled flange measured from the

first bend. A hand brake should be used if

available, or the sheet may be clamped between

two blocks of wood and bent by means of hand

pressure; but in either case, obsen/e a minimum

bend radius of 1/4-inch. Trim the splice mem-

bers to the shape shown (see Figure 36). At

each side of the damage, drill out the affected

skin rivets with a No. 50 (.1285) drill, tak-

ing particular care to avoid elongating the
existing holes. For the web stiffeners, cut
and bend four l-f/4 inch wide strips of .064
inch thick 24ST alclad equal to the spar depth

at the affected area. F^nd up any additional

web stiffeners to replace existing ones which
rTBy have been damaged. Securely clamp the splice

members and web stiffeners to the spar. Cen-
ter punch the required rivet locations as noted,

and drill these locat ions with a No. II (.191)

drill. It is to be noted that all rivets at

the ends of the spl ice must have at least 3/8-
inch edge distance, measured from the center-
I i ne of the hole. With a dri I I equal to the
existing skin rivet holes, drill the splice
members through the existing skin rivet holes.

Remove the splice members and burr all the
rivet holes. Apply one coat of zinc chromate
primer to all overlapping surfaces of the splice

members and web stiffeners and reclamp the

members to the proper positions on the spar.
Into the No. If (. 191 ) holes, insert and drive

AN442-AD6 rivets. To prevent the sheet from
creeping, rivet first at the corners and then

at tne intermediate positions. On each side

of the damage through the upper skin, insert

and drive at least ten AN426-AD rivets of the

same size as previously used. On each side

of the damage through the lower skin, insert
and drive at least ten B!227-AD rivets of the
same size as previously used (see Figure 36).

27. OUTER WING MAIN SPAR -

OUTBOARD OF ROOT.

106 TO 151 INCHES

If only the spar cap has been damaged, use
only the spar cap part of the splice; if only
the spar web is danaged, use a .040 inch thick
patch of 24ST alclad overlapping the hole by

t

- STA.

' OUTER
. WING

, ROOT

ROLLED SHEET
ANGLE WEB •

STIFFENERS

106 INCHES OUTBOARD

.064 INCH THICK
ALUM. ALLOY SHEET SPAR

ALCLAD ON AT-6B aC)|

BENT UP SHEET CAPS

151 INCHES
OUTBOARD

EXISTING
SPAR SPLICE

\7
SPAR—

7

TIP V

.040 INCH THICK
ALUM. ALLOY SHEET SPAR
(ALCLAD ON AT-6B 8 0)

LIGHTENING
HOLES

Figure 35—Outer Wing Main Spar
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RESmiCTED FIXED SURFACES
FIGURE 36

AN 426 SKIN
RIVETS (10 REQ.)

SISKIN (REF)

AN 442-AD6
RIVETS (12 REQ.)

2 VERTICAL ROWS OF
MN 442-AD6 RIVETS
AT 7/8" 0. C.

064 SPLICE PLATE
24ST ALCLAD (2 REQ)

TOP V/EW (SKIN REMOVED)

/-.064 X 1-1/4" X SPAR DEPTH
/ 24ST ALCLAD SHEET ANGLE (4 REQUIRED)

^Ctl «-» im a^^ ^flr> in <n tn

SPAR ^—FILLER

<n tn ffl~) <nL

AN 442-AD6
RIVETS (12 REQ.) 10-1/2" PLUS LENTH

OF DAMAGE

BI227 SKIN
RIVETS (10 REQ)

SKIN (REF)

SIDE VIEW

Figure 36—Outer Wmg Main Spar Splice - Root to 106 Inches Outboard
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FIXED SURFACES
PAR. 27 TO 28
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I-I/4 inches all around. Secure the patch with

two rows of AN442-AD5 rivets at 3/4-inch spac-
ing in each row. However, the procedure for

a complete spl ice may be summed up as fol lews

(see Figure 97^. With a spiral reamer, cut

out the damaged area to a round-cornered shape,

or cut out the entire damaged spar section.

For the splice members, cut two flat sheets
of .040 inch thick 24ST ale lad having a length

of 7-1/2 inches plus the length of the dam-
age and an approximate width of 6-1/4 inches.

Along the length of each of the splice mem-
bers, brake a I

/2-inch right-angled flange,

and then brake a 1-3/8 inch right-angled flange

measured from the first bend. A hand brake

should be used if available, or the sheet may

be clamped between two blocks of wood and bent

by means of hand pressure; but in either case,

observe a minimum bend radius of 5/32-inch.

Trim the splice members to the shapes shewn (see

Figure 97J. At each side of the damage, drill

out the affected skin rivets with a No. 40

( .098) drill, taking particular care to avoid

elongating the existing holes. For the web

stiffeners, cut and bend up four lengths of

1-3/8 inch strips of .051 inch thick 24ST al-

c lad equal to the spar depth at the affected

area. Bend up any additional web stiffeners

to replace existing ones which may have been

damaged. Securely clamp the splice members

and web stiffeners to the proper positions on

the spar. Center punch the required rivet lo-

cations as noted, and drill these locations with

a No. 2! (.159) drill. With a No. 30 (.1285)

drill, drill the splice members through the

existing skin rivet holes. It is to be noted

that all rivets at the ends of the splice mem-

bers must have an edge distance of at least

3/8-inch measured from the centerline of the

hole. Remove the splice members and web stiff-

eners and burr all rivet holes. Apply one coat

of zinc chromate primer to a I I overlapping sur-

faces. Rec lamp the members to the proper po-

sitions on the spar. Into the No. 21 holes,

insert and drive AN442-AD5 rivets. To pre-

vent the sheet from creeping, rivet first at

the corners and then at the intermediate po-

sitions. On each side of the damage through

the upper skin, insert and drive at least eight

AN426-AD4 rivets. On each side of the dam-

age through the lower skin, insert and drive

at least eight BI227-AD4 rivets (see Figure 37;.

28. OUTER WING MAIN SPAR - 151 INCHES OUT-

BOARD TO TIP.

Darmge to the outer panel main spar from 151

inches outboard to the tip of the wing may be

repaired as shown (see Figure ^8). The splice

is applicable only to areas between flanged

web cutouts. Where flanged web cutouts are

present in the affected area, trim the dou-

blers around the web cutouts as requ i red,mak-

ing certain that the required number of rivets is

picked up at each side of the damage. With

a spiral reamer, cut out the damaged area, lo-

cating the cut between two skin rivets at each

side of the damage. For the splice members,

cut two flat sheets of .040 inch thick 24ST
ale lad, having a length of 6 inches plus the

length of the damage and having an approxi-
mate width of 4-7/8 inches. It is to be noted

that if the damage occurs -in areas adjacent
to web cutouts, the length of the spl ice mem-

bers may have to be increased to pick up the
required rivets at each side of the damage.

Along the length of each of the splice mem-
bers, brake a 1/4-inch right-angled flange,

and then brake a 1-inch right-angled flange
measured from the first bend. A hand brake

should be used if available, orthe sheet may

be clamped between two blocks of wood and bent

by means of hand pressure; but in either ease,

a minimum bend radius of 5/32- inch should be

observed. Trim the spl ice rremberB to the shapes

shown (see Figure 98J , or trim the members
around cutouts as required. At each side of

the damage, dri I I out the affected skin riv-
ets with a No. 40 (.098) drill, taking par-
ticular care to avoid elongating the exist-
ing holes. For the web stiffeners, bend up
two 1-3/8 inch strips of .051 inch thick 24ST
a Id ad equal to the spar depth at the affected
area. Bend up any additional required web
stiffeners to replace existing ones which may
have been damaged. Securely clamp the splice
members and the web stiffeners to the proper
positions on the spar. Center punch the re-
quired rivet locations as noted and drill these
locations witha No. 21 (.159) drill. With
a No. 30 (.1285) drill, drill the spl ice merr^

bers through the existing skin rivet holes.
It is to be noted that all rivets at the end
of the splice must have an edge distance of
3/8-inch measured from the centerline of the
hole. Remove the spl ice members and the web
stiffeners, and burr all rivet holes. Apply
one coat of zinc chromate primer to all over-
lapping surfaces. Again clamp the members to
the spar. Into the No. 21 (.159) holes, in-
sert and drive AN442-AD5 rivets. To prevent
the sheet from creeping, rivet first at the
cornerB and then at the intermediate positions.
On each side of the damage through the upper
skin, insert and drive at least four AN426-AD4
rivets. On each side of the damage through
the lower skin, insert and drive at least four
BI227-AD4 rivets (see Figure ^8).
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RESTRICTED FIXED SURFACES
FIGURE 37

AN442-AD5
RIVETS (lOREQ)

2 VERTICAL ROWS OF

r"
AN 442- ADS RIVETS
AT 3/4" O.C.

AN426-AD4
RIVETS (8REQ.)

^^SKIN (REF)

040 SPLICE PLATE, 24 ST ALCLAD

(2 REQ)
.051 X 1-3/8 ANGLE
(4 REQ)

sn OD fo anJ k .lE^—flD ID C~)L

SPAR

TOP VIEW (SKIN REMOVED)

^FILLER

AN 442- ADS
RIVETS (10 REQ.)

BI227-AD4 RIVETS
(8REQ.)

,1*^

-SKIN (REF)

SIDE VIEW

NOTE; ALL RIVETS REQUIRED

MUST BE USED ON

EACH SIDE OF DAMAGE

Figure 37—Outer Wing Main Spar Splice - 106 to 151 Inches Outboard of Root

L M7j
RESTRICTED
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FIGURE 38

RESTRICTED

_LiB^ -dXL ^ ^

-,051 XIV. ANGLE
(2 REQ)

SPAR

.040 DOUBLER
24ST ALCLAD
(2 REQ.)

SECTION A-

A

NOTE
ALL RIVETS REQUIRED
MUST BE USED AT
EACH SIDE OF DAMAGE

SKIN (REF.)

AN442-AD5
RIVET (4 REQ.)

2 ROWS
\ AN442-AD5
RIVET (8 REQ.)

AN442- ADS
RIVET (4 REQ.)

SKIN (REF.)

BI227- AD4
RIVET (4 REQ.)

Figure 38-~0uter Wing Main Spar Splice - 151 Inches Outboard to Tip
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RESTRICTED FIXED SURFACES
PAR. 29 TO 31

29. OUTER WING FLAP SPAR.

Damage to the outer wing flap spar (located
in the outer wing trailing edge structure in-
board of the aileron) may be repaired as shown
(see Figure ggj . With a spiral reamer, cut
out the damaged material, locating the cut be-
tween two skin rivets at each side of the dam-
age. For the splice members, cut two flat
sheets of .040-inch 24ST ale lad, having a length
of 6-1/2 inches plus the length of the dam-
age and an approximate width of 3-1/2 inches.
It is to be noted that, if the damage occurs
between two lightening holes in the spar, the
length of the splice members may have to be
extended to pick up the required number of riv-
ets. Along the length of the upper spl ice mem-
ber, brake a 77-degree, 3/4- inch flange. Along
the length of the lower splice member, brake
an 86-degree, 7/ 1 6- Inch flange. A hand brake
should be used if available, or the sheet may

be clamped between two blocks of wood and bent

by means of hand pressure; but in either case,

a minimum bend radius of 1/8-inch should be

observed. Trim the splice members so that they

will fit around the lightening holes. At each

side of the damage, drill out the affected skin

rivets with a No. 40 (.098) drill, taking par-

ticular care to avoid elongating any exist-

ing holes. For the web stiffeners, bend up

two 1-1/4 inch strips of .032 inch thick 24ST

alclad equal to the spar depth at the af-

fected area. If damage occurs to any of the

extruded stiffeners employed at intervals along

the spar length, remove and replace the stiff-

eners with similar extrusions. Securely clamp

the splice members and the web stiffeners to

the damaged spar. Center punch the required

rivet locations as noted and drill these lo-

cations with a No. 30 ( . 1285) drill. With the

same dri I I, dri 1 I the cap of the upper spl ice

member through the existing skin rivet holes.

With a No. 40 (.098) drill, drill the cap of

the lower splice member through the existing

skin rivet holes. It is to be noted that all

rivets at the ends of the splice must have an

edge distance of 3/8-inch measured from the

centerline of the hole. Remove the splice merr^

bers and the web stiffeners, and burr all riv-

et holes. Apply one coat of zinc chromate

primer to all over lappi ng surfaces. Again

clamp the members to the proper positions on

the spar. Into the spar web rivet holes, in-

sert and drive AN442-AD4 rivets. Replace the

skin rivets with BI227-AD4 rivets on the upper

cap and BI227-AD3 rivets on the lower cap.

To prevent the sheets from creep ing, rivet

first at the corners and then at the inter-

mediate positions. This completes the repair
(see Figure goj

.

30. OUTER WING AILERON SPAR.

Damage to the outer wing ai leron spar ( lo-
cated in the outer wing trailing edge struc-
ture outboard of the flap) may be repaired as
shown (see Figure 40). With a spiral reamer,
cut out the damaged material, locating the cut
between two skin rivets at each side of the
damage. For the splice members, cut two flat
sheets of .052 inch thick 24ST alclad, each
having a length of 7-1/2 inches plus the length

of the damage and an approximate width of 4
inches. It is to be noted that the skin
rivets at the end of the splice must have
an edge distance of 3/8- inch and this may
necessitate making the splice members slightly
longer than that noted. Along the length
of the upper splice member, brake a 100-de-
gree, 3/4-inch flange. Along the length of

the lower splice member, brake a 95-degree,
3/4- inch flange. A hand brake should be used
if available, or the sheets may be clamped be-
tween two blocks of wood and bent by means of
hand pressure; but in either case, a minimum
bend radius of i /8-inch should be observed.
Trim the splice members so that they will fit

around the lightening holes in the damaged
spar. At each side of the damage, drill out
the affected skin rivets with a No. 40 (.098)
dri I I, taking particular care to avoid elon-
gating the existing rivet holes. For the web
stiffeners, bend up two 1-1/4 inch strips of
.032 inch thick 24ST alclad equal to the spar
depth at the affected area. Securely clamp
the splice members and the web stiffeners to
the proper positions on the damaged spar.
Center punch the required rivet locations as
noted and drill these locations with a No. 30
(. 1285) dri 1 I . With the same drill, dri II

the splice members through the existing skin
rivet holes. Remove the splice members and
the web stiffeners and burr all rivet holes.
Apply one coat of zinc chromate primer to al I

overlapping surfaces. Again clamp the members
to the proper positions on the spar. Into the
spar web rivet holes, insert and drive AN442-
AD4 rivets. Replace the skin rivets with BI227-
AD4 rivets (see Figure 40). To prevent the
sheets from creeping, rivet first at the comers
and then at the intermediate positions.

31. CENTERSECTION FLAP SPAR.

Damage to the centersect ion flap spar (lo-
cated in the centersect ion structure forward
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FIGURE 39

RESTRICTED

BI227-AD4 RIVETS

(3 REQ.)

SKIN (REF.)

AN442-AD4 RIVETS

(4 REQ.)

2 VERTICAL ROWS
OF AN442-AD4
RIVETS AT 7/8

ON CENTERS

AN442-AD4 RIVETS

(5 REQ.)

BI227-AD3 RIVETS-\ ^
(3 REQ.) \^p

ALL RIVETS REQUIRED ADDITIONAL AN442-AD4\0
MUST BE USED AT "'^^^^ ^^^ REQUIRED-

EACH SIDE OF DAMAGE

.032 X H/4 ANGLE, 24ST ALCLAD

(2 REQ.)

SPAR

I •^iiiiiimmw , ^
«

.<i— o;

'!,lk»M,yi :\...
"
V
""

iii ™™"«™r-m'

SECTION AA
032 X 3-1/2 SPLICE SHEET
24 ST ALCLAD (2 REQ.)

SKIN (REF.)

SECTION BB
Figure 39—Outer Wing Flap Spar Splice
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FIGURE ^0

-rsa —fHHp

.032 X PA ANGLE
24ST ALCLAD (3 REQ.)

^^H^^ mmr

032 X 4 SPLICE SHEET
24ST ALCLAD (2 REQ.)

SPAR

SECTION A-

A

ADDITIONAL AN442-AD4
RIVETS AS REQUIRED

EXISTING TYPE
LIGHTENING HOLE

NOTE:

ALL RIVETS
REQUIRED MUST
BE USED AT EACH
SIDE OF DAMAGE

AN442-AD4
RIVETS (5 REQ.)

2 VERTICAL
ROWS OF
AN442-AD4 ^

RIVETS AT
3/4 ON CENTERS

AN442-AD4
RIVETS (5 REQ.)

BI227-AD4 RIVETS
(3 REQ.)

BI227-AD4 RIVETS
(3 REQ)

Figure 40—Outer Wing Aileron Spar Splice
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of the flap) may be repaired as shown (see Fig-

ure 41)' The complete splice of the member is

shown; but depending upon the extent of damage,

al I or part of the complete spl ice may be used.

With a spiral reamer, cut out the damaged ma-

terial, locating the cut between two skin riv-

ets at each side of the damage. For the spl ice

members, cut two flat sheets of .032 inch thick

24ST alclad, having a width of 3-5/16 inches

and sufficient length to pick up the required

number of rivets at each side of the damage.

In the repair illustrated, the length of the

splice member is equal to the length of the

damage plus 10-1/2 inches. Along the length

of the upper spl ice member, brake a 78-degree,

3/4- inch flange. Along the length of the lower

splice member, brake an 86-degree, 7/16-inch

flange. A hand brake should be used if avail-

able, or the sheets may be clamped between two

blocks of wood and bent by means of hand pres-

sure. Observe a minimum bend radius of 1/8-

inch. Trim the splice members so that they

will fit around the lightening holes. At each

side of the damage, dri I I out the affected skin

rivets with a No. 40 (.098) drill, taking par-

ticular care to avoid elongating the existing

rivet holes. For the web stiffeners, bend up

three strips of .032 inch thick 24ST alclad,

1-1/4 inches wide and 5 inches long. If dam-

age occurs to any of the extruded angles used

at intervals along the spar length, remove and

replace the angles with similar extrusions.

Securely clamp the spl ice members and the web

stiffeners to the spar. Lightly center punch

the required rivet locations as noted and drill

these locations with a No. 30 ( . 1285) dri
I

I

.

With the same drill, drill the cap of the upper

splice member through the skin rivet holes.

With a No. 40 (.098) drill, drill the cap of

the lower splice member through the existing

skin rivet holes. Remove the splice members

and the web stiffeners, and burr all rivet holes.

Apply one coat of zinc chromate primer to all

overlapping surfaces. Again clamp the members

to the proper positions on the spar. Into the

spar web rivet holes, insert and drive AN442-

AD4 rivets. Replace the skin rivets with BI227-

AD4 rivets in the upper cap and BI227-AD3 rivets

in the lower cap (see Figure 41).

32. CENTERSECTION REAR SPAR.

Damage to the centersect ion rear spar (lo-

cated in the centersect ion structure just aft

of the fuel tank compartments) may be repaired

as illustrated (see Figure 4^) . The complete

splice of the member is illustrated; but de-

pending upon the extent of the damage, all or

part of the complete spl ice may be used. For
example, if only the spar web is damaged, round

out the hole to an oval shape; prepare an .051

inch thick 24ST alclad patch with a 1-1/4 inch

overlap and secure the patch with two rows of

AN442-AD5 rivets at 3/4-inch spacing all around

the hole. With a spiral reamer or a hack saw,

cut out the damaged material, locating the cut

between two skin rivets at each side of the
damage. Remove any damaged stiffeners in the

area. With a No. 30 ( . 1285) dri I I, dri I I out
the affected skin rivets at each side of the
damage, taking particular care to avoid elon-
gating any existing rivet holes. On the lower
cap of the rear spar on the AT-6A Series Air-
planes, drill out the rivets securing the exist-
ing BI083 stop nuts in the affected area. On

the AT-6B and C Series Airplanes, the single
steel nut channel assembly ( NA O/g. 84-13332)
spanning the entire length of the rear spar lower

cap must be removed by dri I I ing out the securing

rivets. Remove the channel and, with a hack saw,

cut out the damaged section of the channel 5-1/4
inches from each side of the damage between
two of the channel nuts. At each side of the
damage, rerivet the two remaining sections of
the nut channel to the lower spar cap, discard-
ing the damaged section. To replace the dam-
aged section of the nut channel, cut a length

of 22GCH-048 steel channel to match the dam-
aged section and snap in the required number
of 22G 1-048 nuts. (Channel and nuts may be pur-
chased from the Boots Nut Corporation, Water-
bury, Conn. ) For the spl ice members, cut two
sheets of .051 inch thick 24ST alclad having a

length equal to the length of the damage plus
10-1/2 inches and a width of 7-3/16 inches. The
skin rivets at the ends of the spl ice must have
an edge distance of at least 3/8-inch and the
bolts must have 1/2- inch edge distance; this may

necessitate making the splice members slightly
longer than that noted. Along the length of
the upper spl ice member, brake a 90-degree,
1/2- inch flange and then brake a 99-degree,
1-3/4 inch flange measured from the first bend.

Along the length of the lower splice member,
brake a 90-degree, 1/2- inch flange and then
brake a 92-degree, 1-3/4 inch flange measured
from the first bend. A hand brake should be

used if available. Observe a minimum bend radius

of 3/16-inch. Trim the splice members to the
shapes shown (see Figure 4q) . For the extruded
stiffeners, cut two lengths of Type C204T ex-
trusion, each having a length of 9-5/8 inches.

Cut similar lengths of the extrusion to replace
any of the existing stiffeners which may have
been damaged. Clamp the splice members and the
web stiffeners to the proper positions on the
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032 X 1-1/4 X 5 ANGLE
24 ST ALCLAD (3 REQ,)

iJ—rV

SECTIONAA
.032 X 3-5/16

24 ST ALCAD
SPLICE SHEET
(2 REQ.)

SPAR

^^^arm^^im^^m

SKIN (REF.)

(REQ)

ALL RIVETS REQUIRED
MUST BE USED AT EACH
SIDE OF DAMAGE

B I227-AD3 RIVETS

SECTION j^n

Figure 41— Centersection Flap Spar Splice
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FIGURE 43

SPAR FILLER
BI227- ADS RIVETS

( 10 REQUIRED ON EACH
SIDE OF DAMAGE )

SKIN (REF.)

PLUS LENGTH
OF DAMAGE

SKIN (REF.)

FUEL TANK COMPARTMENT DOOR

BI25I -428-14 SCREW
(3 REQUIRED ON EACH
SIDE OF DAMAGE)

BI227-AD5 RIVETS
( 5 REQUIRED ON EACH

SIDE OF DAMAGE)

AT AFFECTED AREA, REPLACE
EXISTING 22 GCH - 048 ( BOOTS)
STEEL NOT CHANNEL AND
22GI-048 NUTS ON AT-6BaC.
SECURE CHANNEL WITH AN426-AD4

RIVETS (BI083 STOP NUTS ON
AT-6A SECURE WITH AN426-AD3

RIVETS
)

C 204T-9-fO-STIFFENER
(2 REQUIRED) BOTTOM VIEW

Figure 43—Centersect ion Rear Spar Splice
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cap, and dri I I twenty No. M ( . 191 ) holes through

the plate, using the existing holes as a guide.

Al I holes at the ends of the splice must have

an edge distance of at least 3/8- inch measured

from the center I ine of the hole to the edge of

the material involved. Drill additional holes

as requi red to rivet the f i I ler to the skin.

Ftemove the splice members and burr all the rivet

holes. Apply one coat of zinc chromate primer

to all surfaces of the spl ice members and f i I ler.

Again secure the members to the damaged spar

cap; and i nto the e ighteen No. II (.191) holes

through the skin, insert BI25I-I052-I4 screws

and secure with AC365-I032 nuts. Through the

twenty No. II (.191) holes in the heel of the

cap, insert B 1251-1032-17 screws and secure

with AC365-I032 nuts. In areas where flush

rivets were originally employed, substitute

81 248- 1 032 flush screws for 81 25 1 recessed button

head screws, after cut countersinking the holes

100 degrees x 5/8-inch diameter. Tighten all

nuts with an approximate torque of from 20 to

25 inch-pounds. Bolt threads must not bear in

any part of the splice members. Although the

screw threads must cut completely through the

fiber of the self-locking nut, there should be

no more than approximately two screw threads

showing beyond the fiber. Normally, no washers

should be necessary under the nuts; but if the

use of washers is necessary in certain locations

where the screw passes through a web stiffener,

use AN960-I0 washers in the quantity required,

and use the next greater length screw. Rivet

the C245T spar filler to the splice members
with the same size and type rivets as originally

employed in the area (see Figure 4^).

3^. CENTERSECTION FRONT SPAR LOWER CAP.

In an emergency, damage to the centersect Ion

front spar lower cap (formed of Type C245T
extrusion) may be repaired as shown (see Fig-
ure 46). It is to be noted that instructions

outlined herein cover damage to the lower ex-
truded spar cap only. If the spar web is dam-
aged, reference should be rrade to the paragraphs

containing information pertinent to an appli-
cable repair. This spar cap repair should be

used only in an emergency where immediate re-

pair is necessary. Replacement of a severely

damaged spar cap is recommended. Remove the

1/4-inch diameter bolts securing the fuel tank
compartment doors. If the cap has been com-

pletely severed, cut out the damaged cap ma-
terial with a hack saw, locating the cut between

two fuel tank bolt holes at each side of the

064- INCH THICK 24ST ALUM.

ALLOY SHEET WEB

:-\:S'o :;

FRONT VIEW

66-13198
LOWER CAP

49-13105-2
UPPER CAP

66-13090
FITTINGS

REAR VIEW

REF. DWG. 77-13003 AT-6AaB
88-13003 AT-6C

Figure 44- Centersection Front Spar
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SKIN(REF)

TOP VIEW
-DRILL NO.II CI9I) DIA. 38 HOLES THROUGH. BI25I - 1032- 14 SCREW (18 REQ.)

B 1251 -1032- 17 SCREW (20 REQ.) (USE B 1248-1032 SCREWS IN AREAS EMPLOYING
FLUSH RIVETS) AC365- 1032 NUT (38REQ.)

H>^£SKIN_(REF)-^

1
t| *-2'30'(REF.)
^2 (RER)

C245T CAP(REF

C 245T Fl LLER

215 (REF.)

SPAR WEB (REF.)

END VIEW
\̂USE EXISTING

SPACING

9-^ PLUS LENGTH OF DAMAGE. APPROX.

C 245 T SPLICE MEMBER . MODIFY AS SHOWN-

FRONT VIEW
SPAR
WEB

Figure 45—Centersect ion Front Spar Upper Cap Splice

damage. Prepare a f i I ler section of Type C245T

extrusion to match the removed material. For

the splice members, cut two lengths of Type

C245T {KI6862 Alcoa die) extruded sections.

The lengths of the C245T extruded members must

be determined by the existing rivet spacing

at the affected area multiplied by the number

of attachments required at each side of the

damage. In most cases, the length of the splice

should not exceed 13-1/2 inches plus the length

of the damage. On one of the extruded splice

members, open the existing angle of 92 de-

grees 30 minutes to an angle of 95 degrees.

On the other splice member, cut off one leg

to form a 1-3/8 inch wide splice plate. With

a No. 21 (.159) drill, drill out the fourteen

rivets at each side of the damage which secure

the spar cap to the web. Take particular care

to prevent the elongation of any of the rivet

holes. If any rivets are used through the

skin side flange of the spar cap, dri I I the

rivets out with a No. 30 (.1285) drill. On

the AT-6A Series Airplanes, drill out the riv-

ets securing the existing BI083 stop nuts in

the affected area. On the AT-6B and AT-6C

Series Airplanes, the single steel nut channel

assembly ( KA DA/g. 84^13330) spanning the entire

length of the cap must be removed by drill-

ing out the securing rivets. Remove the channel;

and with a hack saw, cut out the damaged sec-

tion of the nut channel 6-3/4 inches from each

side of the damage between two of the channel

nuts. At each side of the damage, rerivet

the two remaining sections of the nut channel

to the cap, discarding the damaged section.

To replace the damaged section of the nut chan-

nel, cut a length of 22GCH-048 steel channel

to match the damaged section and snap in the

required number of 22GI-048 nuts. (Channel and

nuts may be purchased from the Boots Nut Cor-

poration, Waterbury, Conn.) Clamp the C245T

angle splice member to the proper position on

the spar cap. With a No. F ( .257) dri I I, dri I I

the ten fuel tank compartment door bolt lo-

cations, using the existing holes in the cap

as a guide. With a No. II (.191) drill, drill

the 34 holes as shown (see Figure 46), using
the existing rivet holes in the cap as a guide.

Clamp or bolt the modified C245T splice member

plate to the heel of the cap and drill the

required holes through. All holes at the ends

of the splice must have an edge distance of

at least 3/8-inch measured from the center-
line of the hole to the edge of the material

involved. Drill additional holes as required

to secure the f i I ler. Remove the spl ice members
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and burr all the rivet holes. Apply one
coat of zinc chromate primer to all surfaces
of the splice members and filler. Again se-
cure the members and filler to the spar; and

i nto the twenty-e ight No. M ( . 191 ) ho les in

the heel of the cap, insert Bl 25 1-
1 032-1 7 screws

and secure with AC365-I032 nuts. Into the six

No. II (.191) holes in the skin side flange
of the cap, insert BI25I- 1032-1 4 screws and

secure with AC365-I032 nuts. Tighten all nuts

with an approximate torque of from 20 to 25
inch-pounds. Bolt threads must not bear in

any part of the splice members. Although the

screw threads must cut completely through the

fiber of the self-locking nut, there should
be no more than approximately two screw threads

showing beyond the fiber. Normally, no washers

should be necessary under the nuts; but if the

use of washers Is necessary in certain loca-

tions where the screw passes through a web

stiffener, use AN960- 10 washers in the quantity

required and use the next greater length screw.

On the lower cap of the rear spar on the AT-

6A Series Airplanes, line up BI083 stop nuts

with the No. F (.257) holes and flush rivet

the stop nuts to the splice member with AN426-

AD3 rivets passed through the existing rivet

holes In the skin. On the AT-6C Series Air-

planes, instead of the BI0R3 stop nuts, flush

rivet the replacement 22GCH-048 steel channel

to the splice member with AN426-AD4 rivets

passed through the existing rivet holes In the

skin. When installing the fuel tank compart-
ment doors, pass B 1 25 I -428- 1 7 screws through
the splice members; five of these screws are

required at each side of the damage (see Fig-
ure 46).

35. PATCHING CENTERSECTION FRONT SPAR WEB.

Damage to the centersect Ion front spar web
may be repaired in most cases by patching; or
If the damage is severe, the web may be com-
pletely spl Iced as out I i ned in the f o Mowi ng

paragraph. Both types of repairs are illustrated

(see Figure 4^) . If the spar web is to be

patched, carefully scribe a circle around the
damage and with a spiral reamer cut around the

scribe line. With a file, smooth out the rough

edges of the material. Cut two round sheets
of .064 inch thick 24ST ale lad that will over-

lap the spar web hole by 1-1/2 inches al

I

around. Position one of the patches on each

side of the spar web. With a No. II ( . 191

)

drill, dri I I through the patches and spar web
in several locations and temporarily fasten

-DRILL NO F (257) DIA 10 HOLES THROUGH
BI25I-428-I7 SCREW (10 REQ.)

@

SKIN (REF)

SAME SIZE AND TYPE ATTACHMENT
PREVIOUSLY USED

^ ®.
® @

/
+ ©

^ ^
® @

Tgp igil \Qt
—(^ yp lyf'

" ''

iijr

AT AFFECTED AREA, REPLACE
EXISTING 22 GCH-048 (BOOTS)
STEEL NUT CHANNEL AND 2201-048
NUTS ON AT-6B S C. SECURE CHANNEL
WITH AN426-AD4 RIVETS.
(81083 STOP NUTS ON AT-6A. SECURE
WITH AN426-AD3 RIVETS)

£/V0 VIEW

O—tgnptgi

—

ly "14J—tgi—[gr
BOTTOM VIEW \

-DRILL NO. II (.191) DIA. 34 HOLES THROUGH
BI25I-I032-I4 SCREW (6 REQ)
BI25I-I032-I7 SCREW (28 REQ)
AC365-I032 NUT (34 REQ)

-C245T SPLICE
MEMBER ONE
LEG REMOVED

SPAR WEB (REF)

-USE EXISTING SPACING
— 6i APPROX

4

13^ PLUS LENGTH OF DAMAGE, APPROX

nlk ^-^k
„* __.„„ii ..:. j t,

, —

™

FRONT VIEW
C245T FILLER

Figure 46—Centersect ion Front Spar Lower Cap Splice
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p /-AN442-AD6 RIVETS
(AS REQUIRED)

.064 PATCHES,
24 ST ALCLAD
(2 REQUIRED)

Figure 47— Centersection Front Spar Web Repair
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the patches in place with skin fasteners. Drill

through the remaining holes in the patches at

an average spacing of I inch on centers. Re-
nxjve the patches and burr all the rivet holes.

Apply one coat of zinc chromate primer to al I sur-

faces of the patch sheets. Again secure the

members to the proper positions on the spar web.

Rivet the patch sheets to the spar web in a double

shear joint, using AN442-AD6 rivets in the quan-

tity required. If any of the existing web stiff-

eners in the area are damaged, replace them.

36. SPLICING CENTERSECTION FRONT SPAR WEB.

in cases where patching the spar web will

not suffice, the web sheet may be completely
spl iced as shown (see Figure 47) . It is to

be noted that the repair outlined herein covers

damage to the spar web only. If the extruded

spar cap is damaged, reference should be made

to the paragraph containing applicable repair

information. With a hack saw, make two ver-
tical cuts on each side of the damage, and re-

move and discard the damaged material. For

the spl ice members, cut two sheets of .064

inch thick 24ST a Id ad. One of the spl ice sheets

should have a width of 3-1/2 inches plus the

width of the damage, and a length of 9-1/4
inches. The other spl ice sheet should have a

width of 3-1/2 inches plus the width of the dam-

age, and a length of 12-7/32 inches. With a No.

21 (.159) drill, drill out the affected rivets

in the area, and position one of the patches

on each side of the damage. Dri I I the spl ice

sheets through in several locations and tempo-

rari ly fasten the sheets in place with skin

fasteners. Center punch the locations for two

rivet rows at each side of the damage at an

average spacing of I inch on centers. With a

No. II (.191) drill, drill the center-punched

locations. Remove the splice members and burr

all the rivet holes. Apply one coat of zinc

chromate primer to all overlapping surfaces

of the spl ice members. Again fasten the mem-

bers to the spar web. Rivet the spl ice members

in a double shear joint to the spar web with

two rows of AN442-AD6 rivets (52 required)

at each side of the damage. If any of the

spar web stiffeners in the area are damaged,

remove them and replace with new stiffeners.

37. VERTICAL STABILIZER FRONT SPAR.

Damage to the front spar of the vertical sta-

bilizer may be repaired as shown (see Figure

48). Depending upon the extent of the dam-

age, all or part of the complete splice il-

lustrated may be used. If the damage is ex-

tensive, cut out the damaged material, locat-
ing the cut between two skin rivets at each
side of the damage. Use a sprial reamer or
a hack saw. For the spl ice members, cut two
sheets of .032 inch thick 24ST alclad, each
having a length equal to the length of the
damage plus 6 inches, and a width of 3-1/4 inches.

Along the length of each of the spl ice mem-
bers, bend up a 3/4-inch flange, observing a

minimum bend radius of 1/8-inch. Trim the
splice members to the required shape; and if

any flanged lightening holes are present in

the affected area, trim the spl ice members to
match the existing lightening holes if nec-
essary. For the web stiffeners, bend up two

.032 inch thick 24ST alclad strips equal to
the spar depth in length and 1-3/8 inches wide.

Drill out the affected skin rivets at each side
of the damage. Clamp the spl ice members to

the proper positions on the spar, and drill
through and temporarily fasten the splice mem-
bers with skin fasteners. At each side of the

damage, center punch the required rivet lo-

cations at an average spacing of 3/4- inch on

centers. It is to be noted that all rivets
at the ends of the splice must have an edge
distance of at least 3/8-inch measured from
the centerl ine of the rivet hole. With a No.

30 (.1285) drill, drill center-punched riv-
et locations at each side of the damage. With
a No. 40 ( .098) drill, dri I I the spl ice mem-
bers through the skin holes. Remove the splice
members and stiffeners, and burr all the riv-

et holes. Apply one coat of zinc chromate
primer to all overlapping surfaces of the splice
members and temporarily secure the members to
the spar. Rivet the splice members to the
spar, using AN442-AD4 rivets through the web
and replacing the dri Ned-out skin rivets with

AN426-AD3 rivets (see Figure 48). To prevent
the splice members from creeping, rivet first
at the corners and then at the intermediate
pos i t ions.

38. VERTICAL STABILIZER REAR SPAR AREA ABOVE
ROOT RIB.

Damage to the rear spar of the vertical sta-
bilizer on areas located above the root rib

may be repaired as shown (see Figure 49J. If

the damage is extensive, cut out the damaged
material, locating the cut between two skin
rivets at each side of the damage. For the
splice members, prepare two sheets of .040 inch

thick 24ST alclad having a length of 6 inches
plus the length of the damage and having a max-
imum width of 6 inches. Along the length of
the spl ice sheets, bend a flange equal to the
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032 X 1-3/8, 24ST
ALCLAD STIFFENERS
(2 REQUIRED)

TRIM SPLICE SHEETS TO
MATCH EXISTING LIGHTENING
HOLES IN DAMAGED AREA
F NECESSARY

032 IN. THICK 24 ST ALCLAD
SHEET SPLICE MEMBERS
(2 REQUIRED)

3/4

7/8

EXISTING TYPE
LIGHTENING HOLE

SECTIONAA
SKIN {REF.)v^

3/4

AN442- AD4
RIVETS ('

SKIN { REF )

3/4
note: ALL RIVETS REQUIRED

MUST BE USED AT EACH
SIDE OF DAMAGE

iD4 y'^ ^

4 REQ.)^ i

SECTIONBB
AN442- AD4

,
RIVETS (4 REQ.)

2 HORIZONTAL ROWS OF
AN442-AD4 RIVETS AT 3/4" ON CENTERS

Figure 48— Vertical Stabilizer Front Spar Splice
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tapered spar flange; then bend a 90-degree,

29/32- inch flange measured from the first bend.

Observe a minimum bend radius of 5/32-inch.

Trim the splice members as shown (see Figure

4q) . For the spar web stiffening angles, bend

up two 1-3/8 inch wide strips of .040-inch
24ST ale lad of a length equal to the spar depth

at the damaged area. With a No. 40 (.098)
drill, drill out the affected skin rivets at

each side of the damage, taking particular care

to avoid elongating the rivet holes. Secure
the splice sheets and the web stiffeners to
the spar. Drill through the splice sheets in

several locations and temporarily secure the

sheets to the spar with skin fasteners. Cen-

ter punch the required sixty rivet locations
at an average spacing of 3/4- inch on centers.

At the ends of the splice sheets, observe a

minimum edge distance of 3/8-inch measured
from the center-punch marks. With a No. 21

(.159) drill, drill the required rivet holes.

As the spar depth decreases toward the spar
tip, omit the rivets on the spar web center-

line. With a No. 30 (.1285) drill, drill the

splice members through the existing rivet holes

in the skin. Remove the splice members and

the web stiffeners, and burr all the rivet

holes. Apply one coat of zinc chromate prim-

er to a I I overlapping surfaces of the spl ice

members. Secure the splice members and web

stiffeners to the spar and temporarily secure

the members with skin fasteners. Into the

sixty No. 21 (.159) holes, insert and drive
AN442-AD5 rivets. Toward the spar tip, the

rivets on the spar centerl i ne and cap flanges

may be omitted. Replace the skin rivets with

BI227-AD4 rivets in the quantity required (see

Figure 4g) . Rivet first at the corners and

then at the intermediate positions to prevent

the sheets from creeping.

39. VERTICAL STABILIZER REAR SPAR AREA BELOW

ROOT RIB.

The complete splice of the vertical stabi-

lizer rear spar for the area located below

the root rib is illustrated (see Figure ^o).

Depending upon the extent of the damage, all

or part of the complete splice may be used.

Remove the stabilizer from the fuselage. If

the inner reinforcing angles on the spar caps

are damaged, drill out the fifty-six AN442-AD4

rivets securing these angles to the spar caps.

Use a No. 40 (.098) drill. Remove these an-

gles and cut out the damaged material, locat-

ing the cut between two rivet holes at each

side of the damage. For the splice members,

bend up two sheets of .040 inch thick 24ST

ale lad having a length equal to the length of

the damage plus 7-1/4 inches and having a max-

imum width of 6-1/2 inches. Along the length

of each of the splice members, bend up a flange

equal to the tapered spar cap flange at the
damaged area; then bend a 29/32 inch, 90-degree
flange measured from the first bend. Observe
a minimum bend radius of 5/32-inch. Trim the

splice members to the shapes shown (see Figure

^o) . If the two inner angles are damaged,
replace the angles with new angles, each bent

up from .040 x 3-5/16 x 20-1/4 sheets of 24ST
ale lad material. Clamp the reinforcing an-
gles, the splice members, and the spar fill-
ers to the spar. At each side of the damage,

center punch the required rivet locations at

an average spacing of 13/16-inch on centers.

Except as noted, observe a minimum edge dis-
tance of 3/8-inch measured from the center-
punch marks. With a No. 21 ( . 159) dri 1 I, dri I I

the center-punched rivet locations through the

splice members. With a No. 30 (.1285) drill,

drill the existing rivet holes at each side

of the splice members through the inner rein-

forcing angles. Drill additional rivet holes

as necessary. Remove the splice members, fill-

er, and inner reinforcing angle, and burr all

the rivet holes. Apply one coat of zinc chro-

mate primer to all overlapping surfaces of the

splice members, filler, and inner angles. Se-
cure the members to the spar and insert a num-

ber of skin fasteners in the rivet holes along

the length of the inner angle and in various

locations in the splice members. At each side

of the splice member, replace the drilled-out

rivets through the inner reinforcing angles
with AN442AD-4 rivets. Through the splice
members, insert and drive eighty-eight AN442-AD5

rivets in the pattern noted (see Figure ^o)

.

To prevent the splice members from creeping,

rivet first in the corners and then in the in-

termediate positions.

1^0. REPAIR OF WOODEN HORIZONTAL STABILIZER.

The inaccessibi I ity of the stabi 1 izer pro-

hibits all types of repairs except skin re-

pairs. Refer to Section II for skin repairs

to wooden structures. Inasmuch as all mem-
bers of the stabilizer are glued together, re-

placement of parts is impractical. Damaged
fittings may be replaced (see Figure ^) . The

following paragraphs on horizontal stabilizer

spar repairs are applicable to the aluminum

st ructure on ly.

^\. HORIZONTAL STABILIZER FRONT SPAR.

The front spar of the aluminum horizontal

stabilizer is formed of .032 inch thick 24ST

RESTRICTED
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FIGURE 49

TO MATCH SPAR
TAPER

WIDTH DETERMINED
BY SPAR DEPTH
AT DAMAGED AREA

29/32 C

i_

SKIN (REF.)-

IN THE AREA 6 INCHES
FROM SPAR TIP THESE
RIVETS MAY BE
OMITTED ON BOTH CAPS

SKIN (REF.)

.040X1-3/8 ANGLE
24ST ALCLAD

J\

SECTION

AS SPAR DEPTH DECREASES
TOWARD SPAR TIP, OMIT
RIVETS ON SPAR ^

6 PLUS
LENGTH

OF DAMAGE

.040 SPLICE
SHEETS, 24ST

ALCLAD
(2 REG.)

A-A

Figure 49— Vertical Stabil izer Rear Spar Splice for Area Above Root Rib
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»Hsr

.040 SPLICE SHEETS 24 ST ALCLAD (2 REO.)

SECTION BB

7-1/4 PLUS
LENGTH OF DAMAGE

A

040 X 3-5/8 X 20-1/4
24ST ALCLAD SHEET
REPLACEMENT (2 REQ.)

.040 X 5-1/2 X (3 PLUS LENGTH OF DAMAGE)
24ST ALCLAD FILLER

AN442-ADS
RIVETS (88 REQ.)

RIVETS MARKED THUS (^
ARE IN LOCATIONS OF
ORIGINAL RIVETS

REPLACE
EXISTING
RIVETS

A

SECTION AA
Figure SO^Vertical Stabilizer Rear Spar Splice for Area Below Root Rib
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\— SPAR -i=;:::.032 X |-3^.032 X I-3/8X SRAR DEPTH 24ST ALCLAD ANGLE (2 REQ.)

SECTION A A
-c*- '-~n_

LJ HJIf

AN426-AD3
RIVETS(4 REQ.)

AN442-AD4
rivets(5req;

2 VERTICAL
ROWS OF
AN442-AD4
RIVETS AT
3/4 INCH ON
CENTERS

AN442-AD4
rivets(5req:

AN426-AD3
RIVETS(4 REQ

SKIN(REF.)

-7^ PLUS LENGTH OF DAMAGE

5j| MAX.

2iMIN.

SECTION BB

EXISTING TYPE
LIGHTENING HOLE

032 SPLICE SHEETS
24ST ALCLAD (2 REQ.)

TRIM SPLICE SHEETS TO
MATCH ANY EXISTING
LIGHTENING HOLES IN
DAMAGED AREA, IF
NECESSARY

NOTE:
ALL RIVETS REQUIRED
MUST BE USED AT EACH
SIDE OF DAMAGE

Figure Sl—Horizontal Stabilizer Front Spar Splice

alclad sheet. The splice of the member is il-
lustrated (see Figure ^i) . If the damage is

extensive, cut out the damaged material, lo-

cating the cut between two skin rivets at each
side of the damage. For the splice members,
prepare two sheets of .032 inch thick 24ST al-
clad having a length of 7-1/2 inches plus the
length of the damage and having a maximum width

of 3 inches. Along the length of the splice
sheets, bend a 13/16-inch, 97-degree flange.
Trim the splice members to the proper shape.
If the damage occurs in areas where flanged
cutouts are located, trim the splice sheets
to match the holes in the area if necessary.
For the spar web stiffener angles, bend up two

1-3/8 inch wide strips of .032-inch 24ST al-

clad of a length equal to the spar depth. Drill

out the affected skin rivets at each side of

the damage. Clamp the spl ice members to the

spar. Drill through in several locations and

temporari \y secure the spl ice members to the

spar with skin fasteners. At each side of the

damage, center punch the required rivet lo-

cations at an average spacing of 3/4- inch on

centers. With a No. 30 ( . 1285) dri II, dri I I

the center-punched rivet locations. At the

edges of the sheets, observe a minimum riv-

et edge distance of 3/8- inch measured from the

centerline of the rivet hole to the edge of
the material involved. Remove the splice mem-
bers and burr all the rivet holes. Apply one
coat of zinc ch romate primer to all overlap-
ping surfaces of the spl ice members and the
web stiffeners. Again secure the members to
the spar, and rivet the splice members with
AN442-AD4 rivets in the quantity required. Re-
place the skin rivets with AN426-AD3 rivets
in the quantity required (see Figure ^i)

.

42. HORIZONTAL STABILIZER REAR SPAR AREA OUT-
BOARD OF CENTER HINGE FIHING.

The rear spar of the aluminum horizontal sta-
bilizer in the area outboard of the center
hinge fitting may be spliced as shown (see Fig-
ure ^2). Depending upon the extent of the dam-
age, all or part of the complete spl ice may
be used. Carefully cut out the damaged ma-
terial, locating the cut between two skin riv-
ets at each side of the daniage. For the splice
members, cut two sheets of .051 inch thick
24ST alclad, each having a length of 7-1/2
inches plus the length of the damage, and a

maximum width of 5 inches. Along the length
of each of the splice members, bend up a 90-
degree flange equal to the spar flange at the

L I3b]
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damaged area. Measure 29/ 32- inch from the bend

and then bend another 90-degree flange. Ob-
serve a minimum bend radius of 3/ 1 6- inch. In

areas having flanged cutouts, trim the splice
sheets around the holes as required. For the
spar web stiffeners, bend up two sheets of
.040 inch thick 24ST ale lad having a width of
1-3/8 inches and having a length equal to the

spar depth at the damaged area. Dri I I out the

affected skin rivets at each side of the dam-
age. Secure the spl ice members to the spar.
Drill through in several locations and tem-
porarily secure the members to the spar with
skin fasteners. At each side of the damage,
center punch the required rivet locations at
an average spacing of 3/4-inch on centers.
Observe a minimum edge distance of 3/8-inch
measured from the center-punch mark to the edge

of the material involved. With a No. 30 (. 1285)

drill, drill the center-punched rivet loca-

tions. Remove the splice members and apply
one coat of zinc ch romate primer to all over-
lapping surfaces of the members. Burr the riv-

et holes. Secure the members to the spar with

skin fasteners. Rivet the splice members to

the spar with AN442-AD5 rivets in the quan-
tity required (see Figure ^2)- Rivet first

at the corners and then at the intermediate
pos i t i ons.

43. HORIZONTAL STABILIZER REAR SPAR AREA IN-

BOARD OF CENTER HINGE FITTING.

If serious damage occurs to the spar area
inboard of the center hinge fitting of the
aluminum horizontal stabi I izer rear spar, it

is advisable to replace the entire spar.

44. SKIN - GENERAL.

Except for the 52S-I/2H aluminum alloy tip
skin on the aluminum horizontal stabilizer,
al I of the skin covering the fixed surfaces
consists of 24ST aluminum alloy. The wing skin
varies from .020 to .064 inch thick 24ST al-
c I ad (see Figure 5<?J • The skin on the sta-
bilizers varies from .020 to .040 inch thick
24ST aid ad (see Figure ^4). Depending upon
the extent of damage, skin panels may be patched,

spliced, or replaced as outlined in the fol-
lowing paragraphs. In general, on the flush
riveted leading edges, make flush repairs. On

the brazier head riveted skin, a flush repair
may be desired for appearance, but external

.040Xl|XSPAR DEPTH, ANGLE, 24ST ALCLAD (2 REQ)

a^gs ^ '^""M lll lff ""Ul iimi L.yggj^gB

SKIN (REF.)

REPLACE EXISTING

BI227-AD4 RIVETS

THROUGH SKIN

SECTION A A
HB_^^ PLUS LENGTH OE DAMAGE

SKIN (REF)-

SECTION B B

^TO MATCH

SPAR TAPER

IN AREAS HAVING

FLANGED CUT-

OUTS, TRIM THE

SPLICE SHEETS AS

REQUIRED AND
AND PICK UP

TWENTY AN 442-

AD5 RIVETS AT

EACH SIDE OF

THE DAMAGE.

FIVE VERTICAL ROWS OF

AN442-AD5 RIVETS AT

EACH SIDE OF DAMAGE.

EXISTING TYPE

LIGHTENING HOLE

.051X5 SPLICE SHEETS

24ST ALCLAD (2 REO.)

Figure 52—Horizontal Stabilizer Rear Spar Splice
for Area Outboard of Center Hinge Fitting
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LOWER SURFACE

Figure 53— V/ing S^in Arrangement

repairs are perfectly acceptable. In areas
where interior access is limited, use Cherry
blind rivets in place of regular rivets, sub-

ject to the restrictions set forth in the fol-

lowing paragraphs.

45. SMALL HOLES IN SKIN LESS THAN 1/2- INCH

DIAMETER.

Where the hole is located away from inte-

rior structure and is less than 3/16-inch in

d iameter, fill the hole with the shank of a

rivet (see Figure ^^, Detail A). ,
Where the hole

is located away from interior structure and

is up to 3/8- inch in diameter, install a small

backing sheet of 24ST alclad and fill the hole

with the head of an AN442-A0 rivet (see Figure

^^, Detail B) .
,
Where the hole is located di-

rectly over a stringer, dri t I the hole to the

size of the sma I lest rivet head of a flat head

rivet up to and including a 3/ 16- inch diameter

rivet, and insert and drive an AN442-AD rivet

through the structure (see Figure 35, Detail

C). If the rivet spacing is more than 8 times

the diameter of the rivet, add a rivet on each

side of the damage, midway between the hole

and the adjacent rivets. This repair is es-

pecially useful where cracks appear in dimpled

skin. It i s to be noted that these repairs

should not be used within 8 inches of spar or

existing cutouts or reinforcement, or with-
in 15 inches of a bolting angle.

46. SMALL HOLES IN SKIN 1/2- TO 1-INCH DI-

AMETER.

With a hole saw, cut out all small holes

in the skin to a round shape (see Figure 56J .
.

If the largest dimension of the hole does not

exceed I inch in diameter, the damage usually

may be adequately repaired by means of the

small circular button patch illustrated (see

Figure 57>'.; Cut the patch from 24ST alclad

of the same thickness as the damaged skin.

Spot-weld or rivet the filler to the patch.

Apply the patch to the skin and drill through

the skin and patch in the rivet pattern noted.

Use a No. 40 (.U98), a No. 30 (.1285), and a

No. 21 (.159) drill for 3/32-, I/8-, and 5/32-

inch diameter rivets, respectively. Use the same

[137]
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type rivet (countersunk or brazier head) as

is used in the area surrounding the damage.

If the hole is located near the intersection

of a rib and a stringer, extend the patch to

pick up the surrounding rivets in the area
(see Figure 58, Details A and B) . If the hole

is directly over a stringer, the damage may be

adequately repaired as shown (see Figure 58,

Detail C) . For the repair of holes near ad-

jacent structure, the rivet data table is en-

tirely applicable (see Figure ^l) • It is to

be noted that all the patches shown are of

the flush type. Whenever the patch is to be

slipped Detween the skin and structure, chamfer

edges of the backing sheet to provide a more

gradual change in contour. Wherever the smooth

surface is not required, the backing sheet may

be applied to the outside surface of the skin,

and the fi Her may be omitted. These reinforce-

ments should not be used within 8 inches of

a spar, existing cutout, or reinforcement, or

within 15 inches of a bolting angle.

1^7. ISOLATED SKIN CRACKS.

When an isolated crack is found in the skin,

drill a No. 40 ( . 098 ) ho I e at the ends of the

crack to arrest further growth (see Figure 59J.

Cut a patch of 24ST alclad large enough to

overlap the damage by 1-1/4 inches all around
the crack. Fasten the patch in place, drill

through the skin and patch, add rivet with two

staggered rows of rivets as out I ined for patch-

ing large holes in skin.

18. PREPARING LARGE HOLES
ING.

IN SKIN FOR PATCH-

Large holes in the skin may be repaired by

patching if the damage affects less than one-
third the width of the skin panel and if the

damage is not more than 8 inches wide. Holes

which exceed these restrictions should require

the replacement of all or part of the sxin

panel. Extensive skin damage occurring near

or directly over existing doublers should re-

quire skin panel replacement. Flush patches
(see Figure 60) should be used on the flush

riveted leading edge skin, because external

patches introduce unfavorable stalling char-

acteristics. However, for al I other locations,

the external repair (see Figure 62) is recom-

mended for field repairs, because it requires

less time and skill to apply than the flush

patch. The procedure for both the flush and

external skin repair is as follows: With a

-FUSELAGE

ALL SKIN IS

24 ST ALCLAD

EXCEPT AS

NOTED.
DECIMAL FRACTIONS

INDICATE SKIN

THICKNESS IN

INCHES.

032 /^ 52 S '/? H

HORIZONTAL STABILIZER VERTICAL STABILIZER

Figure 54—Stabilizer Skin Arrangement
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A

B

FILL HOLE
WITH RIVET

SHANK

HOLES UP TO ^y,e DIAMETER

24ST ALCLAD
SHEET
FILL HOLE WITH
HEAD OF AN442-AD
RIVET

RIVET BACKING
SHEET TO SKIN

HOLES UP TO %' DIAMETER

FILL HOLE
WITH HEAD
OF AN442-AD
RIVET

HOLES UP TO %' DIAMETER
DIRECTLY OVER STRINGER

Figure 55— Skin Repair for Holes
Less Than 1/2' inch Diameter

out the existing rivets to be covered by the
patch (see Figure 6^). Apply the patch to
the inside or outside of the skin as required,

center punch and drill through the corners of
the patch, and temporarily fasten the patch
in place with skin fasteners (see Figure 63J

.

If interior access can be gained, drill an
outside patch through the existing rivet holes
to be covered by the patch. Use the dri I I from
the interior. For an outside patch where it is

not possible to manipulate the dri 1 1 in the interior

of the structure, remove the patch and apply a

sheet of paper over the area. Fasten the paper
by means of masking tape. To locate the rivet

holes beneath the paper, blacken the area over
each of the holes with a soft penci I, thus out I in-

ing the holes on the paper. On the paper, blacken

also the locations of the four holes previous-
ly drilled to temporarily secure the skin
patch (see Figure 64}. Next, remove the paper
and place the paper on the patch, lining up
the four corner holes on the paper and the patch.

Center punch the rivet locations on the patch
through the paper. Remove the paper, and dri I I

the patch with the size drill required for the

thickness of the skin as outlined below. Se-
cure the patch to the skin with skin fasteners

and mark a line around the patch 3/R-inch in

from the patch edge; then mark a rivet line

around the patch 3/8-inch in from the edge of

the cutaway damage. It is to be noted that
the procedure may have to be varied where the

grease pencil, mark a rectangle around the
damaged area with the sides parallel to the
longitudinal stringers. With a pair of di-
viders, mark each of the four corners with
a 1-1/2 inch radius. Cut along the marked

I i ne wi th a spi ra I reamer or a pa i r of met a I

snips, taking part icu lar care to cut smoothly
at the radii of all the corners (see Figure
61). Remove the damaged material and smooth
out the rough edges of the cut with a file.

Obtain a sheet of 24ST ale lad of the same thick-

ness as the affected skin panel. Cut the patch

to overlap the hole a minimum of 1-1/4 inches

all around; but if the hole is located near
stringers, the overlap may have to be increased

in order to pick up the stringer rivets. Pro-

vide all rivet locations around the edges of

the patch with an edge distance of 3/8-inch.

Chamfer the edges of the patch.

1^9. PATCHING LARGE HOLES IN SKIN.

After the damage is trimmed and the 24ST
a Ic lad patch is cut to the proper s ize, drill Figure 56—Using Hole Saw To Trim Skin Damage
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FOR .040 AND
THINNER SKIN

FOR .051 AND
THICKER SKIN

VIEW OF INSTALLED PATCH

24 ST ALCLAD

BACKING SHEET
OF SAME
THICKNESS
AS SKIN.

.FILLER

(RIVET OR
SPOTWELD
TO BACKING
SHEET.)

^OUTER SKIN
SURFACE
(REF.)
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3/4-inch wide and 6 inches long, riveted to-
gether at one end with several AN442-AD4 rivets.
At the other end of the strips, a No. 40 (.0Q8)
pilot hole is line-drilled through ooth sheets.
In one of the strips, dri I I through the pi lot
hole with a dri I I equal to the size of the bl ind
holes to be located. It is to be noted that
It is desirable to make a separate tool for
each of the four common rivet diameters en-
countered; namely, 3/32, 1/8, 5/32, and 3/16.
Into the hole in one of the strips of the same
size as the blind holes, insert an AN442-AD
rivet of the proper diameter. Stake the shank
of the rivet to the sheet. In application,
slip the patch sheet between the two strips of
the tool, mnipulate the tool so that the riv-
et shank in the tool drops into the rivet hole
'^-'^l^^— RIB (REF.)

SKIN (REF.)

FILLER

24ST ALCLAD
SHEET

A CORNER REPAIR

SKIN (REF)

FILLER

STRINGER
(REE)

24ST ALCLAD
SHEET

REPAIR ADJACENT TO STRINGER, FRAME
OR RIB

SKIN (rEF.)

FILLER

24ST ALCLAD
SHEET

C REPAIR DIRECTLY OVER STRINGER

Figure 58—Patch for 1-inch Diameter
Skin Holes Near Adjacent Structure

DRILL HOLE AT ,,

ENDS OF CRACK

Figure 59~Arresting Growth of Crack

covered by the patch sheet (see Figure 6y).
When this occurs, mark rivet location on the
patch sheet through the guide hole in the top
sheet of the tool. Certain types of blind rivet
hole locating tools employ a pilot bushing
instead of a pilot hole (see Figure 68).

51. SPLICING SKIN PANELS.

Holes in the skin that exceed one-third the
width of the skin or exceed 8 inches in diameter
should require the complete replacement of the
damaged panel. However, if the damage is Ich-

calized and complete replacaiient is not warranted,
it is sometimes permissible to cut the entire
damaged panel and to splice a replacement skin
panel into position. It is to be noted that
no spl ice should be made in the same bay with
the end of the sheet. Never should two splices
be made in the same bay, and it is not per-
missible to make a spanwise splice within 15
inches of the spars. Either a spanwise or a
chordwise splice may be employed; but since
practical ly all the skin panels are consider-
ably shorter in a chordwise direction, a chord-
wise splice is recorrmended for general repair,
for it entails less work (see Figure 6q) . Prop-
erly support the affected section of the struc-
ture, and dri I I out al I the rivets securing
the damaged portion of the skin panel to the
surrounding structure (see Figure 6^). Take
particular care to prevent the elongation of
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-DOUBLE THE NUMBER OF RIVETS IN THE STRINGER
THROUGH THE PATCH, IF EXISTING RIVETS ARE
SPACED GREATER THAN |-|/4" O.C.

SAME TYPE RIVETS AS USED IN SURROUNDING
AREA. SIZE OF RIVETS AND SPACING TO BE
DETERMINED BY THICKNESS OF SKIN AS OUTLINED
IN TEXT.

Figure 60— Typical Flush Patch
for Large Skin Holes

the existing rivet holes. Pull back the dam-
aged portion of the skin panel; and with a
pair of snips, cut the entire damaged skin pan-
el in a chordwise direction. Cut a sheet of
24ST ale lad of the same thickness and dimen-
sions as the damaged portion of the skin panel,
but extend the dimension of the replacement
sheet a minimum of 2 inches beyond the cut
edge of the damaged skin panel on .040 inch
thick skin. On .032-inch skin and thinner,
the splice overlap may be decreased to I-

3/4 inches. Place the new skin section be-
neath the damaged skin section that was re-

moved. Drill the rivet holes in the new skin
section, using the existing rivet holes in the
damaged panel as a guide. Secure the new skin
panel to the structure and fasten with skin
fasteners. Where the replacement skin panel
section overlaps the cut edges of the origi-
nal skin panel, mark a I i ne in from the patch
edge 3/8- inch and then mark the two remain-
ing rivet lines 1/2- inch apart on .032 inch
thick skin and thinner or 5/8-inch apart on

.040 inch thick skin. Drill through the op-
posite ends of the splice, and fasten the
splice overlap in place with skin fasteners.
Along the three marked rivet lines of. the
skin overlap, center punch the required riv-
et locations as noted below for the thick-
ness of the skin involved. Drill the overlap
rivet locations with the size drill noted
below. Remove the replacement skin panel and

burr al I the rivet holes. Apply one coat of

zinc chromate primer to all overlapping sur-
faces. Again secure the skin replacement
panel to the structure. Rivet the replace-
ment skin portion to the surrounding structure
with the same type and size rivets previous-
ly removed from the damaged skin. Rivet the

splice overlap with the rivet size, rivet
spacing, and rivet rows noted below (see Figure

6g) . Do not stagger the rivets in the rows.

THICKNESS RIVET

OF SKIN TYPE AND

IN INCHES SIZE

RIVET

PATTERN

(ON CENTERS)

,020

,025

032

040

,051*

.064*

AD3 3 ROWS AT 5/8-1 N.

AD4 3 ROWS AT 5/8- IN.

AD4 3 ROWS AT 5/8- iN.

AD5 3 ROWS AT 3/^-1 N.

SPACE

BETWEEN

ROWS DRILL

1/2- IN. NO. 40

1/2-1 N. NO. 30

1/2-IN. NO. 30

5/8-IN. NO. 21

Because of the shape and location of these
panels on the wing cent ersec t i on , complete
replacement is recommended.

Figure 61—Using Spiral Reamer To Trim Skin Damage
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/CHAMFER
/ PATCH
/ EDGES

.ROUND OUT DAMAGE AND
rA /CAREFULLY RADIUS

CORNERS (1-1/2 R.)

SECTION A A

Figure 62— Typical External Patch
for Large Skin Holes

52. PREPARING WING LEADING EDGE SKIN FOR SPLIC-

ING.

If the skin forward of the leading edge string-

er is severely damaged, the damage should be

repaired by splicing in an entire leading edge

skin replacement sheet as outlined herein (see

Figure yo). At each side of the damage, cut

into the leading edge skin with a hack saw.

f

DRILL THROUGH PATCH AND SKIN^

SECURE PATCH WITH SKIN FASTENERS.

Figure 64—Locating Blind Rivet Holes
by Improvised Method

locating the cut within 2 inches of the near-
est undamaged nose rib. With a No. 40 (.09^)
drill, drill out all the rivets securing the
damaged skin to the structure. Take part icu-
larcare to avoid elongating any of the exist-
ing rivet holes in the skin. Lift the dam-
aged portion of the skin free from the sur-
rounding structure. If any of the nose ribs
are damaged, see the applicable paragraph for

Figure 63— Temporarily Securing Skin Patch
Prior to Riveting

Figure 65—Drilling Out Rivets
Covered by Skin Patch

RESTRICTED
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No. 40 PILOT HOLE

BOTTOM VIEW

STAKED DOWN RIVET SHANK

Figure 66—Blind Rivet Hole Locating Tool

rib repairs. For the splice members^ cut two

sheets of .040 inch thick 24ST alclad, each
having a maximum length of 27 inches and a

width of 3 inches. Along the length of the

splice sheets, bend up 1/4-inch flanges, ob-

serving a minimum bend radius of I /!^- inch. In

the center six inches of the splice sheets,
taper cut the flanges and dri I I a No. 40 ( .098)

relief hole at the termination of the flanges.

Form the splice sheets to the contour of the

leading edge as sh6wn (see Figure no). At each

PILOT BUSHING
FOR No40 DRILL

RON PLATE FOR BUSHING
NSTALLATION

BOTTOM VIEW

STAKED DOWN RIVET SHANK
Figure 68-^Blind Rivet Hole Locating Tool

With Pilot Bushing

of the cuts in the leading edge, clamp the
splice sheets, allowing half of the width of
the sheets to extend beyond the cut. On each
of the splice locations, mark a line 3/8- inch
in from the edge of the cut and then mark an-

other line around the leading edge contour
7/8-inch in from the cut. Along each of these

lines, center punch rivet locations at an av-

erage spacing of 3/4- inch on centers and stag-

ger the rivet locations in the rows. With a

No. 30 (.1285) drill, drill the center-punched
rivet locations through the skin and the splice

sheets. Countersink the rivet holes 100 de-

grees by 7/32- inch. Into these holes, insert

and drive AN426-AD4 rivets in the quantity re-

quired. Thus far in the repair, the damaged
nose skin is cut away and the splice sheets
are riveted to the stubs of the leading edge.

REPLACE EXISTING
RIVETS THROUGH
SKIN.

SECTION

AA I227-A03 ON 020
BI227-A04 ON 032
BI227-AD5 ON 040

Figure 67—Using Blind Rivet Hole Locating Tool Figure 69—Typical Skin Splice

RESTRICTED

L 144]



RESTRICTED FIXED SURFACES
PARAGRAPH 53

53. SPLICING WING LEADING EDGE SKIN.

By following the procedure in the preced-
ing paragraph, the damaged leading edge skin
is prepared for splicing. Next, for the nose
skin replacement panel, cut a sheet of .040
inch thick 24ST alclad having a maximum width
of 27 inches and a length equal to the length
of the damage. Roll the replacement skin pan-
el to the contour of the leading edge, and
trim the sheet to fit the leading edge. If

several bays of the leading edge are crushed
in, check the contour of the leading edge re-

placement skin with the correct leading edge
contours shown (see Figure li) . Note the sta-
tion location of the damage (see Figure lo)

,

and then check the exact contour at the sta-
tion (see Figure 72 J. Lay out the noted con-

tour in full size upon a panel of 1/2- inch ply-

wood and cut around the contour with a band
saw. Use this ful l-size template to check the

contour of the leading edge skin replacement.

Position the replacement skin panel in the cor-

rect location on the upper side of the leading

edge and drill upward through the stringer and

sheet wi th a No. 30 ( . I 285) drill. I f the area

is otherwi se i naccessi b I e for the dri I I i ng,

the lower edge of the replacement panel may

be pulled away from the structure to provide
access. Insert skin fasteners through the up-
per skin and stringer. Along the lower con-
tour of each end of the skin replacement pan-
el, mark a line 3/8- inch in from the edge of
the sheet and then mark a second line along
the contour 7/8- inch in from each edge of the
replacement panel (see Figure no). Along each
of the lines, lightly center punch rivet lo-

cations at an average spacing of 3/4- inch on

centers, and stagger the rivet locations in each

row. With a No. 30 ( . 1285) drill, dri I I the

center-punched rivet locations, and insert skin
fasteners. With a No. 30 ( . 1285) dri I I, dri I I

downward through the lower stringer and skin,

using the existing rivet holes in the string-

er as a guide. If it is necessary to gain ac-

cess to the lower stringer for drilling, re-

move the skin fasteners securing the upper edge

of the skin to the upper stringer and pull back

the upper edge of the sheet. Along the upper

contour of each end of the skin replacement pan-

el, mark a line 3/8- inch in from the edge of

the sheet and then mark a second line along

the contour 7/8- inch In from each edge of the

replacement panel. Center punch the rivet lo-

cations and dri M No. 30 ( . 1285) holes in each

row at an average spacing of 3/4- inch on

RIB (REF.) RE-DRILL EXISTING SKIN RIVET LOCATIONS THROUGH
REPLACEMENT SKIN. REPLACE AN426-AD4 RIVETS

LEADING EDGE
STRINGER (REF.)

TAPER FLANGES AS REQUIRED
AND DRILL NO. 40 (.098) RELIEF
HOLES AT END OF TAPER

24ST ALCLAD SKIN
REPLACEMENT ,040
X 27" X LENGTH OF
DAMAGE

1/4'

3/4'

RIB (REF.)

DRILL NO. 30 (.1285)
CSK. 100° X 7/32" DIA.
AN426-AD4 RIVETS
AS REQUIRED FOR
NOTED PATTERN

SECTION

A A
AN426-AD4 RIVETS
STAGGERED (REF)

24ST ALCLAD SPLICE SHEET
.040 X 3"X 27' (2 REO )

Figure 70— y/ing Leading Edge Skin Splice
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centerB; stagger the rivet locations in each row.

Remove the skin panel replacement, burr all
the rivet holes, and apply one coat of zinc
chromate primer to all overlapping surfaces.
Again secure the skin replacement panel to the
leading edge with skin fasteners. Rivet the
skin panel to the lower leading edge string-
er and to the lower areas of the two spl ice

sheets with AN426-AD4 rivets in the quantity
required. If it is necessary to gain access,
pull the top edge of the replacement panel
away from the structure. Next, rivet the up-

MAIN SPAR
LOWER CAP

Figure 72—Gaining Access to the

Outer Wing Leading Edge

per area of one of the spl ice sheets and the

upper stringer to the skin with AN426-AD4 riv-

ets. Remove the skin fasteners as the dril I-

1 ng progresses. If it is necessary to gain

access to buck the rivets, pull the corner of

the skin replacement away from the structure.

Lastly, rivet the upper area of the skin pan-

el to the rerraining splice sheet with AN426-AD4

rivets. If the area is inaccessible for riv-

et bucking. Cherry blind rivets may be sub-

stituted for AN426-AD4 rivets for riveting the

upper area of the remaining splice sheet and

i33aBaaa-x,„^
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Figure 75—Welding a Rod to a Dent in the

Horizontal Stabilizer Tip

back the skin as required. If access is desired

to the interior structure forward of the outer
wing main spar, the skin panel forward of the

closing strip of skin must be removed in cer-
tain areas (see Figure 72J. When re riveting the

strip, prevent the sagging and bulging of the

adjacent sheets by inserting a narrow drift
punch in the rivet hole just ahead of the rivet

being driven. Whi le driving the rivet, tighten

the adjacent sheet by pressing the top of the

punch forvvard or aft, as required (see Figure j^).

Where the fabrication of a new portion of the

closing strip becomes necessary, the general

procedure outlined for the removal and replace-

ment of the skin panels is entirely applicable

except for the following: Using the damaged

section of skin as a template, center punch

the hole locations and drill the rivet locations

with the size dri I I required, ti Iting the dri I I

forward fO degrees at the rear edge and tilt-

ing the drill aft 10 degrees at the front edge

of the strip, measured from the normal perpen-

dicular to the skin surface (see Figure 74J.

55. REMOVING AND REPLACING SKIN PANELS.

Replacement of an entire panel of skin should

be avoided if possible by partial splicing or

patching. However, if over one-half the skin

panel is damaged, removal and replacement of

the complete skin panel may have to be accom-

pl ished. If this is the case, careful ly dri I I

out all attaching rivets after properly sup-
porting the structure. Use a drill one size

smal ler than the diameter of the rivet, and

place the point of the drill into the depres-
sion in the rivet head. If a power tool is

used, locate the drill on the rivet first, then
apply the power in short bursts. Drill until

the rivet head twists from the shank, and then

drift the remainder of the rivet free. Par-

ticular care must be exercised to prevent the

elongation of the existing rivet holes. Remove

the damaged skin panel and cut a replacement
panel, using the damaged skin as a template if

possible. Place the panel beneath the original

damaged panel previously removed. Drill through

the two panels and temporari ly fasten with skin

fasteners. Drill most of the skin and stringer

rivet locations in the replacement panel, using

the existing rivet locations in the original

damaged panel as a guide. Install access covers

and make other modifications on the replace-
ment skin panel to rmtch the original skin panel.

RESTORE TIP

CONTOUR WITH
FIRM PULL,
THEN CUT ROD
FROM TIP

2S0 ALUMINUM
WELDING ROD
3/16" DIAMETER

Figure 76—Removing a Dent in the

Horizontal Stabilizer Tip
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Burr all the rivet holes and apply one coat
of zinc chromate primer to all overlapping sur-

faces of the replacement skin panel. Place
the skin panel in the proper position on the
structure and fasten with a sufficient number
of skin fasteners to prevent the panel from
creeping while riveting. Using the same type

and size rivets as were used in the original
panel, rivet the replacement panel, first at

the corners and then at the intermediate po-
sit i ons.

AN442-AD4
RIVETS (12 REQ)

.040X2-1/4
X (4-1/2" PLUS
DAMAGE LENGTH)
24 ST ALCLAD
SPLICE SHEET

TRIM SPLICE
SHEETS AROUND
CUTOUT

REPLACE EXISTING
BI227-AD4 RIVETS

13/16"

ir~ii..,

.040 X 1-5/8" X(4-I/2"PLUS DAMAGE
LENGTH) 24ST ALCLAD SPLICE SHEET

5/16"-*

D
1-3/8"

v^

SKIN (REF)-* k5/8"*|

Figure 77-^Fuel Tank Compartment Cover Former Splice

56. REMOVING DENTS IN THE HORIZONTAL STABI-

LIZER TIP SKIN.

The tip of the aluminum horizontal stabi I
izer

is formed of weldable 52S-I/2H aluminum alloy,

which makes possible the following procedure

for removing dents and restoring the contour

of the tip. This procedure does not apply to

the wing tip, which is formed of nonweldable

24ST aid ad. If the damage is in the form of

a gradual dent without sharp creases, the method

is quite successful; but if the tip is obviously

damaged beyond restoration, the tip should be

replaced. If repair i s to be attempted, cut

a 2-foot length of 3/ 1
6- inch 2S0 aluminum weld-

ing rod. Bend up the rod at the center to form

a doubled length. Place the ends of the rod

at the center of the dent and weld the rod to

the dent with a welding torch (see Figure l^)- .

Hydrogen welding facilities are desirable, but

oxy acetylene equipment may be used with a tip

size slightly larger than would ordinarily be

used with steel of the same thickness. Adjust

the torch to produce a slightly carbonizing
flame, soft and bluish and not "blowy". Use

FRONT
SPAR

.040-INCH
THICK 24 ST
ALCLAD

162 X2'/4 X32V8
PLATE 24 ST
ALCLAD

<L

REAR
SPAR

LEFT SIDE

C204T
STIFFENERS

RIGHT SIDE

REF DWG. 66-13029 (AT6AaB)
84-13029 (AT6C)

. f—

n

X Figure 78-'Centersection Intermediate Center Rib

a suitable flux. After the rod is welded to

the dent in the tip, careful ly heat the sur-
rounding area in the tip and firmly pull on

the rod. Remove the torch and continue pul ling

on the rod until the dent is gradually restored

to the proper contour (see Figure 76J.
.
Con-

cluding repair, trim the welding rod from the

t i p.

57. FUEL TANK COMPARTMENT COVER FORMERS.

A typical splice of the fuel tank compartment

formers is shown (see Figure Jj) • If the dam-

age is in the form of a crack, dri I I a No. 4u

(.098) hole at the ends of the crack. For the

spl ice members, two sheets of .040 inch thick

24ST a Id ad are required. Cut one of the splice

members 2-1/2 inches wide and 4-1/2 inches long

plus the length of the damage. Cut the other

[ 149]
RESTRICTED



FIXED SURFACES
PAR. 57 TO 58

RESTRICTED

.064- - INCH THICK , 24 ST
ALUM. ALLOY WEB

INBOARD VIEW

OUTER WING
BOLTING SURFACE

OUTBOARD VIEW

REF. DWG. 77 - 13016
R. H. SHOWN

Figure 79 ^Centersection End Rib

splice member 1-5/8 inches wide and 4-1/2 inches

long plus the length of the damage. Along the
length of the 4-1/2 inch wide sheet, bend a 90-
degree, 5/ 16- inch flange; then bend a 90-degree,

I 3/ 1
6- inch flange measured from the first bend.

Along the length of the remaining splice sheet,

bend a 90-degree, 5/8-inch flange. Trim the
splice members around any stringer cutouts in

the affected area. Dril I out the affected skin
rivets at each side of the damage. Clamp the
splice sheets to the former, and center punch
the required rivet locations at each side of
the darage. With a No. 3C) (.1285) drill, drill

the splice member through the existing rivet
holes in the skin, and drill the remaining rivet

locations as required. Remove the spl ice mem-
bers and burr the rivet holes. Apply one coat
of zinc chromate primer to all overlapping sur-
faces. Reel amp the spl ice members to the former;

and through the skin, insert and drive BI227-
AD4 rivets in the quantity required. Through
the remaining holes, insert and drive twelve
AN442-AD4 rivets (see Figure 77 J.

58. CENTERSECTION INTERMEDIATE RIBS.

The centersect ion intermediate ribs, located
on the upper surface of the centersect ion be-

tween the front spar and the rear spar, may be

spliced (see Figure 80). If the damage is ex-
tensive, cut out the damaged material with a
hack saw, locating the cut between two skin
rivets at each side of the damage. Depending
upon the extent of the damage, al I or part of
the complete spl ice may be used. For example,
if only sheet material of the rib is damaged,
disregard the extruded member splice and use
the spl ice of the sheet material only. For a

complete splice, cut a length of Type K78C ex-
trusion equal to 6 inches plus the length of
the damage. Also cut two sheets of .051 inch

thick 24ST ale I ad, each having a width of 2-3/4
inches and a length of 6 inches plus the length

of the damage. Along the length of one of the
sheet splice members, bend a 90-degree, 5/8-
inch flange, observing a minimum bend radius
of 5/32-inch. Along the length of the other
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sheet splice member, bend a 90-deyree, 9/16-
inch flange. Chamfer the outside comer of the
extruded K78C splice member to fit the inside
radius of the existing extruded flange on the
rib. With a No. 40 (.098) dril I, dri II out the
affected skin rivets at each side of the damage.

Clamp the spl ice members to the proper position
on the rib. With a No. 30 ( . 1285) dri I I, dri I I

through the extruded splice member, using the
existing rivet holes in the rib as a guide. Center

punch and drill new rivet locations through the
sheet spl ice members as required to obtain the
noted pattern. Remove the spl ice members and burr

all the rivet holes. Apply one coat of zinc
chromate primer to all overlapping surfaces
of the sheet spl ice members and to al I sur-
faces of the extruded member. Again clamp the

spl ice members to the rib. Through the skin
rivet holes, insert and drive BI227-AD4 rivets

in the quantity required. Through the remain-

ing twenty-six holes in the rib, insert and

drive AN442-AD4 rivets (see Figure 8o)

.

59. WING TRAILING EDGE RIBS AND CENTERSECTION

LEADING EDGE RIBS.

TTie wing trailing edge ribs, inboard of the

TRIM SPLICE SHEETS
AROUND CUTOUTS

AN442-AD4 RIVETS
(26 REQ.)

05IX2-3/4"x(6"
PLUS DAMAGE
LENGTH) 24ST
ALCLAD SHEET
(2 REQ.)

K77C SPLICE
MEMBER (I REQ.)

SECTION AA

Figure 80—Centersect ion Intermediate Rib Splice

aileron cutout, and the centersect ion leading

edge ribs may be spl iced as shoM^ (see H^ure 8i)

.

[Replacement of these ribs may be very readily

accomplished; but if spare parts are not avail-
able, it is entirely acceptable to splice the

rib. If the damage is in the form of a crack,

drill a No. 40 (.098) hole at the ends of the

crack. If the damage is extensive, cut out
the damaged material between skin rivets. For

the spl ice members, bend up two sheets of .040

inch thick 24ST alclad having a typical width
of 3 inches and a length of 2-1/2 inches plus

the length of the damage. Along the length

of one of the sheets, bend up a 90-degree, 1/2-

inch flange. Along the length of the other
splice rrenber, bend a 90-degree, 5/8-inch flange.

Trim the splice sheets as required. With a

right-angled drill, drill out the affected skin

rivets at each side of the damage. Clamp the

splice sheets to the rib and center punch two

staggered rivet rows at each side of the dam-
age. On the lower rib flange, center punch
two rivet locations at each side of the damage.

With a No. 30 (.1285) drill, drill the center-

punched rivet locations and drill the splice
members through the skin rivet holes on the

REPLACE EXISTING RIVETS THROUGH SKIN

UPPER SURFACE
SKIN (REF.)-

7 2-1/2 PLUS LENGTH
OF DAMAGE

-EXISTING HOLE
IN WEB (REF)

.040 X 3" X (2-1/2"

PLUS LENGTH OF]
DAMAGE) 24ST
ALCLAD SHEET
(2 REQ.)

LAN442-AD4
RIVETS (14 REQ.)

4" MAX.
I

^fk
SECTION AA

Figure Si— Trailing Edge Rib Splice
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Figure 82-^Vxew of Outer Wing Section
Showing Ribs Ins ta 1 led

upper cap of the rib. Remove the spl ice nierrv-

bers and burr all the rivet holes. Apply one
coat of zinc chromate primer to all overlapping
surfaces. Again clamp the splice members to
the rib; and through the skin rivet holes, in-

sert and drive BI227-AD4 rivets in the quantity
required. Through the remaining rivet holes,

insert and drive AN442-AD4 rivets in the quan-
tity required to obtain two vertical rivet rows

at each side of the damage (see Figure 8i).

60. DAMAGED RIB BEADS.

The repair of damage located on and about
beads in the rib web is shown (see Figure 84).

If the damage is in the form of a crack, dri II

a No. 40 (.098) hole at the ends of the crack.

For the reinforcement, bend up a section of
.040 inch thick 24ST aid ad having a typical
dimension of 2-5/8 x 1-1/2 inches. Along the
vertical edges of the reinforcement, bend up

90-degree, 1/4-inch flanges. Observe a min-
imum bend radius of 1/8- inch. Apply the re-
inforcement to the rib side opposite the bead.

Center punch the four rivet locations and drill

through the reinforcement with a No. 30 (.1285)
dri I I. Remove the reinforcement and burr al I

the rivet holes. Apply one coat of zinc chro-
mate primer to all overlapping surfaces and
again secure the reinforcement to the rib. Into

the rivet holes, insert and drive four AN442-
AD4 rivets (see Figure 84).

61. DAMAGED RIB CUTOUTS.

The repair of damage located on and about

STIFFENING
BEADS

i^lLliJi

iTZTjU-V •^^ -^w 'vr.:»m'm7yj<aB^i^-K^

Figure 83— Typical Ribs
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TYPICAL LIGHTENING
HOLE

TYPICAL BEAD

AN442-AD4 RIVETS

l-DRILL NO. 40 HOLE AT
ENDS OF CRACK

-.040 X 2-5/8 X 1-1/2

24ST ALCLAD SHEET
(I REQ.)

SECTIONXX

Figure 84—Typical Repair of Broken Rib Beads

lightening cutouts in the rib webs is shown
(see Figure 85). If the damage is in the form
of a crack, drill a No. 4-0 (.098) hole at the
end of the crack. For the reinforcement, bend
up a section of .040 inch thick 24ST alclad
having a typical dimension of 3-3/4 x f-3/4
inches. Along the length of one of the edges,
bend up a 90-degree, 1/4— inch flange. Observe
a minimum bend ra"dius of 1/8- inch. Appl.y the
reinforcement to the rib side opposite the cut-
out flange. Center punch the nine rivet lo-

cations and drill through the reinforcement
with a No. 30 (.1285) drill. Remove the re-

inforcement and burr all the rivet holes. Apply

one coat of zinc chromate primer to all over-
lapping surfaces and secure the reinforcement
to the rib. Into the rivet holes, insert and

drive nine AN442-AD4 rivets (see Figure 85).

62. BUCKLED RIB WEBS.

Buckled rib webs that are not cracked or dis-
torted beyond restoration may be straightened
and repaired by the application of an angle
perpendicular to the rib flanges (see Figure 86),

For the reinforcement, bend up a sheet of .040

inch thick 24ST alclad having a typical dirren-
sion of 4 X I-I/4 inches. Depending upon the
extent of the damage, one or several reinforcing
angles may be used in the affected area. Cut
off the legs of the angles to a gradual taper,
as shown. Apply the reinforcement to the rib
web and securely clamp in place to restore the
shape of the rib web. Center punch four rivet
locations and drill through, using a No. 30
(.1285) drill. Remove the reinforcement, and
burr a I I the rivet holes. Apply one coat of
zinc chromate primer to all overlapping sur-
faces, and again clamp the reinforcement to
the rib web. Into the rivet holes, insert and
drive AN442-AD4 rivets (see Figure 86).

63. DAMAGED RIB FLANGES.

with regard to rib flanges, there are two
types of ribs employed in the construction of
the fixed surfaces; one type having the rib
flanges riveted to the skin and cut around the
stringers, and the other type having the un-
broken flange located approximately 3/4-inch
within the skin mold I ine. The repa i r of dam-
aged rib flanges riveted to the skin is shown
(see Figure 8j) . The repair of damaged rib

040 X 3-3/4 "x 1-3/4"

24 ST AUCLAD

SHEET

AN442-AD4

RIVETS (9 REQ.)

1/4-
f u-J u-i '^

'

SECTION A A
Figure 85— Typical Repair of Broken Rib Cutouts
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flanges not riveted to the skin is also shown
(see Figure 88). These repairs may be used
on bent-up ribs up to and including .064 inch

thick ale lad. The procedure is as follows:
Dri I I a No. 40 ( .098) hole at the end of the
break in the rib flange. Where the rib flange
is riveted to the skin, prepare a reinforcing
angle of 24ST ale lad sheet of the same thick-
ness as the rib, and cut the angle of sufficient
length to extend between adjacent stringers.
Where the rib flange is not riveted to the skin,

cut a sheet of 24ST ale lad of the same thick-

CUT ENDS AN442-AD4 .040X1-1/4X4 TYPICAL
OF AN6LE-7 RIVETS (4REQ.)7 e4ST ALCLAD LIGHTENING

ANGLE-7 HOLE

Figure 86~-Typical Repair of Buckled Rib Webs

ness as the rib and of a length sufficient to
pick up four rivets at each side of the break.
Bend up the sheet to fit the rib flange on the
outside. Drill out the affected rivets at each
side of the damage and fit the reinforcing angle
to the rib cap. Where the rib flange is riv-
eted to the skin, drill the angle through, us-
ing the same size dri II as originally used
through the skin. Where the rib flange is not

riveted to the skin, use a No. 40 (.098), a No.

30 {.'1285), and a No. 21 (.159) dri II to dri II

the rivet holes through .020-, .025-, and .051-
inch rib material, respectively (see Figure 88).

Remove the angle and burr all the rivet holes.

Apply one coat of zinc chromate primer to all

overlapping surfaces and resecure the angle to

the rib flange. Where the rib flange is riv-
eted to the skin, replace the skin rivets; and

through the rib web and angle, insert and drive

AN442-AD rivets of the same size as the exist-
ing skin rivets. Where the rib flange is not

riveted to the skin, use AN442-AD3 rivets through

.020 inch thick ale lad, AN442-AD4 rivets through

.025 inch thick material, and AN442-AD5 rivets

through .051 inch thick alcl ad. Use this re-

pair only on bent-up ribs where there are no

doublers or other reinforcements within 8 inches

of the dzimaged flange.

64. SPLICING TYPICAL RIBS.

The centersect ion ribs between the rear spar
and the flap spar, and all the outer wing nose
ribs and intermediate ribs may be spliced as

outlined herein. Cut out the damaged rib ma-
terial with a hack saw, locating the cut at
the center of a lightening hole (see Figure

8g) . For the splice members, cut two sheets
of .040 inch thick 24ST ale lad having a width
of 2-1/4 inches and a length of 4-1/2 inches

plus the length of the damage. Along one of
the edges of the length of .each of the splice
sheets, bend a 90-degree, 1/4- inch flange and
then bend a 90-degree, 5/8-ineh flange measured
from the first bend. Along the rema ining edge

of the length of each of the splice sheets,
bend a 90-degree, 3/16-inch flange and then bend

a 90-degree, l/2-ineh flange measured from the
first bend. Observe a minimum bend radius of
1/8- inch. Clamp the splice members to the up-
per and the lower caps of the rib, and center
punch the twenty-eight required rivet locations.

With a No. 30 (. 1285) dri I I, dri I I the center-
punched rivet locations. Remove the splice
members and burr all the rivet holes. Apply

-TYPICAL
LIGHTENING
HOLE (REF) //

REPLACE EXISTING
BI227-AD RIVETS
THROUGH SKIN

)RILL NO. 40
HOLE AT END
OF CRACK

H

AN442-AD
RIVETS. SAME
SIZE AS
EXISTING
SKIN RIVETS

«7

SECTION A-A

RIB WEB (REF.)

r- SKIN (REF)

Figure 87—Typical Rib Flange Repair
Where Flange Is Riveted to Skin
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one coat of zinc chromate primer to a M over-
lapping surfaces. Again clamp the splice mem-
bers to the rib, and insert and drive twenty-
eight AN442-AD4 rivets into the rivet holes.

65. REMOVING AND REPLACING DAMAGED RIBS.

Local investigation will determine the pro-
cedure to follow in gaining access to a dam-
aged rib. With a No. 40 (.098) drill, drill
out the rivets securing the rib flange to the
skin and the stringer clips. Replacement of
the ribs should be accomplished by utilizing
North American Aviation, Inc., spare parts (see

Figures i and 2). Where spare parts are not

available and immediate repair is necessary,
use the damaged rib as a template and fabricate

a replacement locally. Lay out the shape of

the affected rib upon a panel of 1/2- inch wood.

In several places, temporarily nail this panel

to a second panel of 1/2- inch wood; and with
a keyhole saw, cut around the marked contour.

(See Figure go). Pull out the nails and sep-

arate the two equivalent panels cut to the

contour of the affected rib. Measure the

developed width of the rib flange and cut an

equivalent sheet of 24ST ale lad equal to the

© /toe

DRILL N0.40 HOLE
AT END OF BREAK

AN442-AD3 RIVETS(.020)
AN442-AD4 RIVETS{.025
AN442-AD5 RIVETS(.05I)
(8 REQUIRED)

24ST ALCLAD ANGLE SAME
THICKNESS AS RIB.

SECTION AA

Figure 88—Typical Rib Flange Repair Where

Flange Is Not Riveted to Skin

EXISTING LIGHTENING HOLE (REF.)

^-]-^N442AD4 RIVETS (28 REQ.)

--kl/X. TYPICAL BEAD (REF)
O

-.040 X Z^y. (4|^^'PLUS LENGTH

OF DAMAGE) 24ST ALCLAD

SHEET (2 REQ.)

Figure 89-

16 Z

SECTION A-A
Typical Rib Splice

contour of the wood panels plus the developed

width of the rib flange all around. Clamp the

sheet of a'lclad between the 1wo wood form blocks

in a vise; and with a mallet, pound the flanges

of the replacement rib over the edge of one of

the wood form blocks (see Figure gi ) . Using

the damaged rib as a guide, bend up the same

type of flanges as were originally employed.

In place of the flanged cutouts and stiffen-

ing beads employed on the original rib, bend

up 1-1/4 inch wide strips of .040 inch thick

24ST ale lad to a right angle, and secure them

on the rib web perpendicular to the rib flanges.

Taper cut the upstanding leg of the stiffener

as shown (see Figure 86). Install the replace-

ment rib in exactly the same manner as the

or i g i na I

.

66. WING JOINT BOLTING ANGLES.

No repairs to the wing joint bolting angles

are permissible. Replacement of damaged bolt-

ing angles must be accomplished. The centersec-

tion bolting angle consists of four sections

(see Figure 92J . The outer wing bolting an-

gle also consists of four sections (see Fig-

ure g^) . Disassemble the wing at the joint,

and drill out the existing rivets through the

L 155]
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Figure 90^'Cutt ing Replacement Rib Form Blocks

bolting anqle section and the skin, using ex-
treme care to prevent the elongation of any
of the existing rivet holes. Use a dri I I one

size smaller than the rivet diameter. Apply
the drill to the depression in the rivet head

and drill in short bursts until the rivet head

twists from the shank. Punch out the remain-
ing portion of the rivet. Use this procedure

to remove all the rivets from the bolting an-
gles. Remove the screws from the remaining
holes and take off the damaged angle. The
fuel tank cover bolting angle and the lower

rear bolting angle of the centersect ion are

CLAMP
ALCLAD SHEET
BETWEEN TWO
WOOD FORM
BLOCKS

CENTERSECTION
FRONT SPAR

HRH)

-66-13104 (-IRH)

Figure 92—Centersect ion Bolting Angle Fart Nunbers

suppi ied as spare parts with the p i I ot holes

drilled in the proper locations. The top bolt-

ing angle of the centersect ion and a I I of the

bolt i ng ang les of the outer wi ng are suppI ied

as spans parts without pilot holes. In either

case, I ine up the new bolting angle flush with

the skin edge, and securely clamp the angle
in position with heavy "C" clamps. On the new

bolting angles without drilled pilot holes,

drill through the bolting angle with a No. 40

(.098) pilot drill, using the existing riv-

et holes in the skin as a guide. Then dri I I

the pilot holes through with a drill equal

-55-14027-2

66-14027-2 (RH)

MAIN SPAR (REF.)

/

Figure 91—Forming Replacement Rib

54-14030 (-IRH)

(AT-6C) 88-14029 (HRH)

{AT-6B) 84-14029 (-IRH)

(AT-6A) 55-14029 (-IRH)

55-14028 (-IRH)

Figure 93—Outer Wing Bolting Angle Part Nunters

to the size of the existing holes in the skin.

As the dri I I ing progresses, slip a thin hook-

shaped hack saw blade, with the teeth removed,

between the bolting angle and the skin and

scrape out the drill chips. Using an undartBged

wing for reference, countersink and spot-face

RESTRICTED
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HOOK COVER ON
TRAILING EDGE

BRACKET

Figure 94— Installing Lower Portion
of Wing Joint Cover

the various holes. Again using an undamaged
wing as a guide, insert and drive the required
size and type rivets and install the required
sc rews

.

67. WING JOINT COVERS.

Serious l.y damaged wing joint covers must
be replaced rather than repaired because the
alignment of the covers is critical. A splice

would affect the al ignment of the cover and
prevent proper installation. For replace-

Figure 95—Installing Upper Portion
of Wing Joint Cover

riients, ^lorth Anerican Aviation, Inc., spare
parts must be used. Obtain the NA 54-F0020
lower cover and the NA 77-10023 upper cover,

and assemble them by means of two B\ 28^-8-1

screws at the leading edge portion (see Fig-

ure Q7J. On the lower outboard surface skin.

Figure 96^-Locating Bracket Hole
in Wing Joint Cover

make a grease pencil mark at the centerline
of the screw hole in the wing cover attach-
ing bracket (see Figure g^) . Cut off the head

of a BI286-8-7 screw, file the end down to a

point, and thread the screw into the wing cover

attaching bracket hole, leaving the sharp point

protruding about 1/8- inch. This serves as a

back center punch to locate the hole through
the cover. Slip the cover assembly over the

leading edge of the wing joint. Grasp the lav-

er portion of the cover, and hook it over the

small bracket at the lower trailing edge of

the wing bolting angles (see Figure c^). Continue

BI286-8-7
SCREW
(2 REQ)

Figure 97—Assembling Wing Joint Cover

RESTRICTED
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hold ing the lower t rai li ng edge of the cover
to keep the cover hooked; then grasp the upper

trailing edge of the cover and lift up the
handle. Pull aft on che upper cover; and
when tne cover is in position, push the handle

down over the hook to complete the installa-

tion (see Figure 95J . Along the lower sur-
face skin where the centerline of the screw
hole in the cover attaching bracket is marked,

measure 7/8- inch down on the contour of the
cover from the edge of the cover, and tap the

cover lightly with a mallet (see Figure g6)

.

The previously installed sharp screw protrud-

ing from the bracket screw hole will center
punch the hole location on the inside of the

cover. Remove the cover; and in the cover,

drill the center-punched rivet location with

a 3/8-inch d iameter dri I I . Again install the

cover as outlined above. Through the bracket

hole that was just drilled in the cover, in-

stal I a BI286-8-7 screw through a B985-I 1-20-32

washer. This completes the installation.

68. EXTRUDED ALUMINUM REPAIR MATERIAL.

The various extruded cross-sectional shapes

that are required in the repair of the struc-

tural members of the fixed surfaces are listed

below. The material used in forming these

extrusions is 24ST aluminum alloy, conforming

to Federal Specification QQ-A-354. Numbers

with a C prefix are North American Aviation,

Inc., standard parts. Following the North

American Aviation, Inc., part number, the

Aluminum Company of America (Alcoa) equiva-
lent die number is listed in parentheses.

EXTRUSION DIE NUMBERS

with reference to the repair procedures out-
I i ned in this Sect ion.

C148T (K73U-JJ)

C180T (K14280)

C203T (K14653)

C204T (K14654)

C245T (K16862)
C250T (K16869)

C265T (L2'3557)

C266T (L23558)

C274T (L23966)

C366T (L24910)

K77A K77a)

K77C (K77C)

69. ALCLAD SHEET REPAIR MATERIAL.

The aluminum sheet material used in the

repair of the wing should be 24ST ale lad con-

forming to Federal Specification QQ-A-362.

The various thicknesses of sheet that may be

required are listed below. The lengths and

widths of the sheets must be determined locally

for the extent of repairs to be undertaken.

THICKNESS OF 2ilST

ALCUD (inches)

.020

.025

.032

.040

.051

.064

REMARKS

RIBS, SKIN (C107LT-20)

RIBS. SKIN (C373LT)

RIBS, SKIN, SPARS

RIBS, SKIN, SPARS (c123Lt1

RIBS, SKIN, SPARS

RIBS, SKIN, SPARS

70. RIVETS, BOLTS, SCREWS, AND NUTS REQUIRED
FOR REPAIR.

The following types of rivets, bolts, scnews,

and nuts may be required for the repair of

the fixed surfaces. Types of rivets, bolts,

screws, and nuts are described in Section I.

PART NO.

B1227-AD3

B1227-AD4

B1227-AD5

B1227-AD6

AN426-AD3

AN426-AD4

AN426-AD5

AN426-AD6

AN442-AU3

AN442-AD4

AN442-AD5

AN442-AD6

LS- 1127-4-2

LS-1 127-4-4

LS-1 127-4-6

LS-1 12 7-4-8

LS-1127-5-2

LS-1127-5-4

LS- 11 2 7-5-6

LS-1127-5-8

LS-1127-6-4

LS-1127-6-6

LS-1 127-6-8

LS-1126-4-4

BI25I-IO32-I4

BI25I-IO32-I7

B1251-428-14

B1248-1032-17

B1083

AC365-1032

22GCH-048

22G 1-048

DESCRIPTION

RIVET, BRAZIER HEAD

RIVET, BRAZIER HEAD

RIVET, BRAZIER HEAD

RIVET, BRAZIER HEAD

RIVET, 100° C'SUNK

RIVET, 100° C'SUNK

RIVET, 100° C'SUNK

RIVET, 100° C'SUNK

RIVET, FLAT HEAD

RIVET, FLAT HEAD

RIVET, FLAT HEAD

RIVET, FLAT HEAD

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

RIVET, CHERRY BLIND

SCREW, NO. 10

SCREW, NO. 10

SCREW,

SCREW, NO. 10

NUT, ELASTIC STOP

NUT, NO. 10

CHANNEL, BOOTS NUT

NUTS, BOOTS

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

BRAZIER

100°C'SUNK

3/32 DIA.

1/8 DIA.

5/32 DIA.

3/16 DIA

3/32 Dl A.

1/8 DIA.

5/32 DIA.

3/16 DIA.

3/32 DIA.

1/8 DIA.

5/32 DIA.

3/16 DIA.

1/8 DIA.

1/8 DIA.

1/8 DIA.

1/8 DIA.

5/32 DIA.

5/32 DIA.

5/32 DIA.

5/32 DIA.

3/16 DIA.

3/16 DIA.

3/16 DIA.

1/8 DIA.

1/4 DIA.

1/4 DIA.

RESTRICTED
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71. REPAIR TOOLS.

The following list is a brief summation of
the tools that are required in repairing the
fixed surfaces:

TOOL

BARS, RIVET

BUCKING

BRAKE, HAND

BURNISHING TOOL

BURRING TOOL

CALIPERS, SLIDE

CHISEL

CLAMP, "C"

CLAMP, SKIN

COUNTERSINK

COUNTERSINK,

BACK

DIVIDERS

DRILL, HAND

DRILLS, TWIST

EXTRACTOR,

EZY-OUT

REMARKS

SEE SECTION I FOR TYPES OF BARS.

USED FOR BENDING ALCLAD SHEET.

USED TO SMOOTH MINOR SCRATCHES IN

METAL.

USED TO SMOOTH TRIMMED EDGES OF

METAL.

INSIDE OR OUTSIDE DIAMETER MEAS-

UREMENT.

USED FOR METAL CUTTING AND REMOVAL

OF RIVET HEADS WHERE DRILLING IS

IMPRACTICAL.

USED FOR HOLDING TWO OR MORE PIECES

OF METAL UNTIL DRILLING AND/OR RIV-

ETING IS ACCOMPLISHED.

USED TO SECURE METAL WHEN RIVETING,

DRILLING, ETC.

COUNTERSINKS HOLES IN HEAVY
STOCK FOR INSERTION OF COUNTERSUNK

RIVETS AND SCREWS.

USED FOR COUNTERSINKING IN LOCA-

TIONS WHERE MOTIVE POWER CANNOT

BE APPLI ED ON SI DE DES IRED.

USED FOR SHEET METAL LAYOUT.

USED FOR RESTRICTED OR SLOW DRILL-

ING, AND ALSO IN THE PRESENCE OF

GAS FUMES, IF AN AIR MOTOR IS NOT

AVAILABLE.

THESE DRILLS USED WITH HAND OR

POWER DRILLS ARE STANDARD.

USED FOR REMOVING THE REMAINING

PORTIONS OF BROKEN SCREWS, BOLTS,

AND PINS. DRILL HOLE IN OBJECT
APPROXIMATELY ONE-HALF THE DIAM-

ETER, INSERT EZY-OUT, AND WITH-

DRAW OBJECT BY COUNTERCLOCKWISE
ROTATION.

TOOL

FASTENERS, SKIN

FILES, HAND

FILE HOLDER

GUN, CHERRY

RIVET

GUN, CLECO

SAFETY

GUN, PNEUMATIC

HACK SAW,

KEYHOLE

HACK SAW, LARGE,

ADJUSTABLE

HACK SAW, SMALL

HAMMER, FINISH-

ING

MALLET, LEAD

MALLET, PARALYN,

RAWHIDE

MALLET, RUBBER

PILOT, HOLE SAW

PLIERS, CLAMPING

PROTRACTOR, FLAT

PUNCHES, CENTER

PUNCH, DRIVE

PIN "DRIFTS'

REMARKS

USED TO SECURE METAL WHEN RIVET-

ING, DRILLING, ETC.

USED FOR FINISHING WORK ON ALL

TYPES OF METAL, PLASTIC, AND FIBER,

AND ENLARGING HOLES, BURRING EDGES,

SMOOTHING CURVES, REMOVING METAL,

AND SHARPENING TOOLS.

USED TO HOLD FILES IN CURVED POSI-

TION.

MODELS GIO OR G15 (SEE SECTIOI IX).

USED TO INSERT SKIN FASTENERS.

USED TO DRIVE STANDARD RIVETS.

USED FOR CUTTING HOLES IN RESTRICT-

ED PLACES.

USED FOR METAL, FIBER, AND
PLASTIC CUTTING. BLADES VARY
IN LENGTH AND IN NUMBER OF TEETH

PER INCH.

USED FOR LIGHT CUTTING OF METAL
FIBER, OR PLASTIC.

USED TO FORM AND FINISH METAL.

USED FOR SHCET METAL FORMING.

USED TO FORM AND BEND METAL.

USED FOR SHEET METAL LAYOUT.

USED TO PILOT HOLE SAWS.

USED FOR HOLDING TWO OR MORE
PIECES OF METAL UNTIL DRILLING
AND/OR RIVETING IS ACCOMPLISHED.

USED FOR SHEET METAL LAYOUT.

USED FOR CENTERING HOLES AND AS A

PUNCH BEFORE DRILLING TO ENSURE AN

ACCURATE DRILL START.

USED FOR DRIVING OUT PINS, RIVETS,

AND BOLTS. USE NEXT SIZE SMALLER

THAN HOLE.
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TOOL REMARKS TOOL REMARKS

REAMER, HAND, USED FOR ENLARGING DRILLED HOLES SKIN FASTENER,

SQUARE SHANK, TO DESIRED SIZE. VARIOUS SIZES CLECO

SPIRAL FLUTED AVAILABLE.

INSERTED IN DRILLED HOLES TO HOLD

TWO OR MORE PIECES OF METAL UNTIL

RIVETING IS ACCOMPLISHED.

REAMER, SQUARE

SHANK, TAPER

PIN, SPIRAL

FLUTED

RULE, 6-FOOT,

FLEXIBLE

RULE, 6-INCH,

RIGID

RULE, SQUARE,

CENTER AND PRO-

TRACTOR COMBI-

NATION

SAW, BAND

SAW, HOLE

SCRIBE

SETS, RIVET

USED FOR ENLARGING DRILLED HOLES

IN SHEET STOCK AND FOR REAMING

SHAFT HOLES FOR TAPER PINS. IN

ELECTRIC AND AIR MOTORS, REAMERS

ARE EXCELLENT FOR MAKING CUTOUTS

IN ALUMINUM MATERIAL.

USED FOR SHEET METAL LAYOUT.

USED FOR SHEET METAL LAYOUT,

USED FOR SHEET METAL LAYOUT,

USED FOR CUTTING FUSELAGE FRAME

FORM BLOCKS.

USED WITH PILOT IN HAND AND POWER

DRILLS, THIS TOOL IS EXCELLENT FOR

CUTTING CIRCULAR HOLES IN DAMAGED

SHEET METAL PRIOR TO APPLICATION

OF STANDARD BUTTON PATCH. SIZES

RANGE FROM 5/8 TO 2 INCHES.

USED FOR SHEET METAL LAYOUT.

USED FOR BRAZIER, FLAT, AND COUNT-

ERSUNK RIVET HEADS.

SNIPS, COMBINA-

TION CIRCLE

"DUCK BILL"

SNIPS, LEFT-

HAND, DOUBLE-

ACTION

"DUTCHMANS"

SNIPS, TINNERS

SPOT-FACER,

BACK

TAP

VISE, DRILL

PRESS, SPEED

WHEELS, EMERY

USED FOR STRAIGHT LINE AND CURVED

CUTTING.

USED FOR CUTTING TO LEFT AND/OR

CUTTING- ENDS OF TUBING.

USED FOR STRAIGHT LINE CUTTING OF

SHEET METAL UP TO .064 INCH THICK.

USED WITH VARIOUS SIZES OF PILOTS

WHERE ACCURACY OF HOLE LOCATION IS

DESIRED. ALSO USED FOR FLUSHING

BOLT HEADS IN CASTINGS.

USED FOR THREADING VARIOUS SIZES

OF HOLES FOR ALL STANDARD THREADS.

AVAILABLE IN DIFFERENT DIAMETERS,

THREADS PER INCH, AND PITCH.

USED TO HOLD OBJECTS WHILE DRILL-

ING.

SMOOTH AND ENLARGE
OF LARGE HOLES.

NSIDE EDGES

WRENCH, TAP USED IN CONJUNCTION WITH TAPS,

EZY-OUTS, HAND AND TAPERED REAMERS.

RESTRICTED
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SECTION U

MOVABLE SURFACES

1. GENERAL.

The movable surfaces consist of hydraul ical \y

operated, all-metal landing flaps and cable-
controlled, fabric-covered, metal frame ailer-
ons, elevators, and rudders.

2. LANDING FLAP CONSTRUCTION.

The centersection and outer wing landing flaps
extending from left-hand aileron to right-hand
aileron pass beneath the fuselage and form the
lower half of the trailing edge of the wing
(see Figure i). The three flap sections are
constructed entirely from 24ST alclad sheet and
each section consists of an .040 inch thick
hat-section channel spar, an .032 inch thick
Z-section leading edge, an .025 inch thick
closed V-section trailing edge, and .020 inch

thick ribs and skin. Where the hat-section spar
is riveted to the flap skin, a torsion box is

formed which reacts the main bending loads. The

maximum loads on the flaps occur when the flaps

are in the ful \y extended position. The struc-
tural part numbers of centersection and outer
wing flap are illustrated (see Figure 2)' Each

of the outer wing flaps has a length of 89-

3/8 inches, a constant chord of 14-11/32 inches,

and a maximum movement of 45 degrees. The cen-

tersection flap has a length of 56-5/8 inches,

a constant chord of 14-11/32 inches, and a max-

imum movement of 45 degrees. The flaps are not

statically balanced.

3. RUDDER CONSTRUCTION.

The 24ST alclad aluminum alloy rudder frame

is assembled about a 1-3/4 inch diameter 24ST
aluminum al loy torque tube which forms the pri-

mary load-bearing member of the structure. The

component part numbers of the rudder structure

are illustrated and their numbers given (see

Figure q) The ribs are formed from subse-

quently heat-treated .020 inch thick 24S0 al-

clad sheet. In original rib forming, power

pressing is utilized to provide the integral

capstrips, stiffening beads, and flanged cut-

outs. The ribs extend from the leading edge

to the trailing edge and are riveted to the

torque tube by means of 24ST aluminum alloy

flanged collars. The leading edge forward of

the torque tube is formed of several sheet sec-

tions of .020- inch 24ST alclad. A 3-pound cast

lead counterweight attached at the top of the
rudder provides adequate static balance. The
trai I ing edge consists of a Type CI44LT rol led

section which is omitted for a short length
to allow for the installation of a control-
lable trim tab. The curved top of the rudder
is formed of two shal low half sections of 52S-
I/2H material welded together about the common
circumference and riveted to the uppermost
rib of the structure. A cap, pressed from a

single sheet of .032 inch thick 3S0 aluminum
alloy, is affixed to the lower extremity of
the rudder.

CENTER
SECTION

FLAP

Figure 1—Landing Flaps Installed on Wing

A control horn, forged from I4ST aluminum alloy,

is attached to the torque tube at the lower

hinge point. Sealed-type ball-bearing hinge

points are provided by means of Type BI226 eye-

bolts into which are pressed NA 200-K4 ball bear-

ings. The bearings are secured in the eyebolts

by annu lar crimping. An all-metal controllable

trim tab, a trim tab operating mechanism and

cable, three hinge fittings, and a control horn

are assembled on the frame. The rudder frame

is covered with doped fabric as outlined in a

following paragraph. The complete assembly is

attached to and supported by the rear spar of

the vertical stabilizer (see Figure 4). The

rudder has an area of 13.21 square feet includ-

ing 2.26 square feet of balance and .60 square

feet of tab area. The rudder has an angular

movement of 35 degrees to the right and 35 de-

grees to the left.
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TEM PART NO

1. 78-180011

2. 78-18009
3. 78-18009
^. 78-180011
5. 66-18007
6. 55-18022
7. 66-18018
8. 55-18022
9. 66-18008

NORTH AMERICA// AVIATION PART NUMBERS

1'66'18002 FLAP - CENTER SECTION *

55-18001 FLAP - OUTER WING^L-H.
55-18001-1, . .FLAP - OUTER WING^R.H.

TITLE ITEM PART NO. TITLE

RIB - R.H. ,-, r78-l8004-3 RIB - L.H.

RIB - R.H.
'"• 178-18004-2 RIB - R.H.

RIB - L.H. M. 55-18009-1 RIB - R.H.
RIB - L.H. 12. 55-I8001I-I....RIB - R.H.
EDGE - TRAILING 13. 55-18030 EDGE - TRAILING
HINGE - R.H. .^. fbb-\B022 HINGE - L.H,

CHANNEL - CENTER SECTION FLAP '^' 1^5- 18022- I.. .. H INGE - R.H.

HINGE - L.H. 15. 55-18029 CHANNEL - OUTER WING FLAP
EDGE - LEADING 16. 55-18031 EDGE - LEADING

Figure l—Landing Flap Part Numbers

RESTRICTED
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77-24002-6

54-24014

55-24017

Figure 3— Rudder Frame Part Numbers

I*. ELEVATOR CONSTRUCTION.

The elevator assembly consists of two inter-

changeable sections bolted together at the cen-

ter to a short torque tube to which are attached

the control horn and the center hinge points for

the complete a,ssembly. When the two sections
are bolted together, the entire structure is

supported by hinge brackets which are bolted

to the rear spar of the horizontal stabilizer
(see Figure 6). The general construction and
the fabric covering of each section is substan-
tial ly the same as that of the rudder. The fol-

lowing differences from the rudder construc-
tion will be noted: The cast lead counter-
weight located inside the leading edge at the
outboard end of each section weighs 5.25 pounds.

The inboard end of each elevator frame section
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terminates at a rib and is therefore not pro-
vided with a cap. Type BI226 eyebolts, into

which are pressed NA 200-K4 bal I bearings, com-
prise two of the hinge points for each section-

The center hinge points for the complete instal-

lation consist of sealed-type ball bearings
pressed into I4ST forgings located on the in-

terconnecting torque tube (see Figure 6). The

trim tab actuating cables extend through the
inboard rib forward of the main torque tube of

each elevator section. Each of the elevator
sections has an area of 10.88 square feet in-

cluding 1.75 square feet balance and .73 square

foot of tab area. The entire elevator assembly

UPPER HINGE BALANCE WEIGHT
HOUSING

VERTICAL STABILIZER
REAR SPAR

LOWER HINGE

CONTROL HORN

Figure 4—Rudder Installed on Vertical Stabilizer

has an angular movement of 30 degrees up and
20 degrees down. All component part numbers
of the rudder structure are i 1 lustrated and
their numbers given (see Figure 5J.

Note: If either of the elevator sections is

interchanged, care must be taken to

provide proper drainage for the moisture caused

by condensation inside the elevator. Drain

g rommets are located at the trailing edge in

each bay on both sides of the elevator fabric

covering (see Figure 6). When the elevator
sections are reversed, the centers of these

must be cut out on the I ewer side and the ones

on the upper side resealed by the application
of a doped fabric patch.

5. AILERON CONSTRUCTION.

The ai lerons are located at the trai ling edge

of each wing outboard of the flaps (see Figure

8) and extend fraiiwing station 147.1 to 243.4.

The aileron frame structure is made entirely
from 24ST ale lad and is covered with doped
fabric. The 24ST ale lad spar and leading edge

skin form a torsional ly rigid box. Balanc-
ing counterweights, secured inside the lead-

ing edge skin, provide adequate static balance.

A metal booster tab is located on the trailing

edge to provide for ease of control. A total

of three hinges supports each aileron. The
flanged leading edge ribs are riveted to the
leading edge skin and to the trai ling edge ribs.

The trailing edge ribs are formed from 24ST
ale lad and are provided with integral flanged
capstrips in which dimpled holes are spaced to

provide for the insertion of the countersunk
fabric attaching screws and washers. The Grade

A mercerized cotton fabric covering is attached
to the ribs and at the trim tab and hinge cut-
outs as outlined in a subsequent paragraph.
The structural parts of each ai leron are i I-

lustrated and their numbers given (see Fig-
ure y). Each aileron has an area of 11.40
square feet including 2,42 square feet balance

and .44 square foot tab area. Each aileron has

an angular movement of 30 degrees up and 15 de-
grees down, utilizing a differential motion of

2 to I.

6. RUDDER, ELEVATOR, AND AILERON ORIGINAL
FABRIC COVERING.

The fabric covering of these surfaces is made
from Grade A mercerized cotton fabric, doped
and finished as outlined in subsequent para-
graphs. The cover is machine-stitched as far
as possible along the trailing edge; then the
cover is si ipped over the structure I ike an en-
velope and hand-sewn at the open areas as re-

quired. The fabric covering is attached to the

dimpled holes in the trai I ing edge rib capstrips

by countersunk sheet metal screws inserted
through dimpled washers. Reinforcing tape is

placed along the ribs under the washers and

screws and finishing tape is placed over them
to provide a smooth finished surface. Two met-
al riveting strips are used in conjunction with

AN426-AD3 countersunk rivets to secure the fab-

ric to the trim tab channel. A row of holes
around the edge of each hinge cutout permits
the fabric to be hand-stitched to the metal

RESTRICTED
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66-22002-2

55-22015

55-22038—

V

66-22025

55-22023

' 23-22004

66-22002-6

66-22005

55-22034
50-22006

54-22003

66-22013

REF. DWG. NO.

66-22002

50-22014

Figure 5—Elevator Frame Part Numbers

[ 165]
RESTRICTED



MOVABLE SURFACES
PAR. 6 TO 9

RESTRICTED

m TRIM TAB -7
TRIM TAB OPERATING

MECHANISM
DRAIN

GROMMETS
OUTBOARD
HINGE

BALANCE WEIGHT
HOUSING

iA

HORIZONTAL
STABILIZER

REAR SPAR

Figure 6—Elevators Installed on Complete Horizontal Stabilizer

leading edge skin at these points. Finishing
tape and fabric and canvas patches are applied
over all seams or rough areas to provide a
smooth finished surface.

7. CONTROL SURFACE TRIM AND BOOSTER TABS.

All trim and booster tabs of the control sur-
faces on the earl ier AT-6C Series and previous
airplanes are of a riveted ale lad construction,
while those on the later AT-6C Airplanes are
constructed of wood and phenolic fiber and are
assembled with casein glue. Since neither type
of these trim and booster tabs is balanced, it

is very important that the tab hinges and con-
trols have as little play as possible to pre-
vent vibration. Severely damaged trim or booster

tabs of wood or metal construction should be

rep laced.

8. FLAP REPAIR - GENERAL.

The flap spar, leading edge, trailing edge,

and skin may be repaired as outlined in the
fol lowing paragraphs. Replacement of damaged
ribs is recomnended; but if repair is warranted,

fol low the spl ice procedure out I ined for trai I-

ing edge ribs of the wing (see Section iii).

The landing flaps are not statically balanced

in original construction and no balance check

is necessary after repair. AM parts of the

flap are easily accessible for repair.

9. FLAP SKIN REPAIR.

Damage to the flap skin may be repaired ex-
act ly as out I i ned for the repa i r of the sk i n

of the fixed surfaces. (See Section iii.) If

the skin directly under the flap channel spar
is damaged and the damage is less than one inch

in diameter, the repair rray be made as illus-

trated (see Figure g) . With a hole saw, trim
out the hole. To serve as a reinforcement, cut

a sheet of .032 inch thick, 24ST ale lad hav-
ing an approximate width and length of 1-3/4

inches. Drill out the affected rivets at each

side of the damage and slip the reinforcement

under the flap channel spar. With a No. 40
(.098) drill, drill the reinforcement through
the existing holes in the skin and add a rivet

hole between each two existing holes. Then
drill two rivet holes through the reinforcement

and the skin that lies between the spar chan-
nel legs. Remove the reinforcement, burr the

rivet holes, and apply one coat of zinc chrormte

primer to a I I overlapping surfaces. Again in-

sert the reinforcement beneath the channel spar
and drive BI227-AD3 rivets through the channel

spar leg flanges and the reinforcement plate.

Insert and head an LSII27-4-4 Cherry rivet in-

to each of the two blind holes, and trim the

stems with a pair of flush-ground cutters- As

previously noted, damage to other portions of

the flap skin may be repaired as outlined in

Sect ion Ml.
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10. FLAP CHANNEL. SPAR.

The channel spar of the centersect ion and out-
er win^ flaps may be repaired as illustrated
(see Figure lo). The repai r out I i ned herein
covers damage to the flap channel spar only.
If the skin beneath the spar is damaged, refer
to applicable paragraph for skin repairs. If

the damage to the spar is extensive, cut out

the damaged material and locate the cut between

two skin rivets at each side of the damage. At

each side of the damage, measure 4-1/2 inches

and drill out the affected skin rivets in this

area. To serve as spl ice members, prepare two

sheets of 24ST alclad having a width of 2-5/4

inches and having a length equal to the damage

length plus 9 inches. Bend up the splice mem-

bers to a Z shape as shown, observing a minimum

54-16057
-54-16055

-54-16053

52-16030

66-16056

-54-16051

55-16049

66-16054

55-16088

66-16052

55-16027

54-16045

55-16005 54-16043

66-16050

54-1604!

66-16048

55-16039
55-16076-2

66-16046

66-16044

66-16042

/fEF DWG. 66-16002 66-16040

55-16076^ 55-16038

Figure 7—Aileron Frame Part Numbers
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bend radius of 1/8-inch. Prepare the fill-
er sheets as required. Apply the splice merri-

bers and fi ller sheets to the spar, dri I I through

several existing skin holes, and temporarily
fasten the members in position. Drill the thirty-

six holes through the cap and the splice members

with a No. 30 ( . 1285) drill. Dri I I the spl ice

members through the existirig rivet holes in the

skin with a No. 40 (.098) drill. Remove the

splice members, and burr all the rivet holes.

To burr the rivet holes on the inside of the

hat, use a swiss needle-point file and file

through the hole with a circular motion. Ap-

ply a coat of zinc ch romate primer to overlap-
ping surfaces. Hesecure the spl ice members to

the spar with skin fasteners. Replace the

BI227-AD3 rivets through the skin. In the blind

portion of the hat, insert thirty-six LSI 127-4-4

Cherry blind rivets and pul I the stems of the

rivets with a GIO or GI5 rivet gun. With a

pair of nippers, trim the rivet stems flush with

the rivet heads.

I I. FLAP LEADING EDGE.

Damage to the leading edge of both the cen-

tersection and the outer wing flap may be re-

paired as shown (see Figure ii)- If the dam-

age to the leading edge is extensive, cut out

the damaged material between two skin rivets

at each side of the damage. From each side of

the damage, measure 3-3/4 inches and drill out

the affected skin rivets in that area. To serve

as a splice member, cut a sheet of .U32 inch

thick ale I ad having a width of 3-1/4 inches and

a length equal to the length of the damage plus

7-1/2 inches. Bend the splice members up to

the Z shape shown, observing a minimum bend

radius of 1/8- inch. Prepare a filler sheet of

TOP VIEW, L H. WING (REF

.052 inch thick alclad having a width of 3/4-
inch and a length equal to the length of the
damage. Clamp the splice member and the filler
to the flap leading edge, and center punch the
required rivet locations at each side of the
damage. Drill the twenty rivet holes through
the spl ice member and the leading edge with a

No. 30 ( . 1285) dri I I . Dri I I the spl ice member
through the existing rivet holes in the skin
with a No. 40 (.098) drill. F^emove the splice
members, and burr all the rivet holes. Apply
one coat of zinc ch romate primer to all over-
lapping surfaces of the spl ice member and f i I I er.

Reel amp the spl ice member to the leading edge.

Through the .I285^inch diameter holes, insert
and drive twenty AN442-AD4 rivets. Replace the
skin rivets previously drilled out with AN426-
AD3 rivets in the quantity required.

12. FLAP TRAILING EDGE.

The trai I ing edge of the outer wing and cen-
tersection flap may be spliced as illustrated
(see Figure 13J . If the damage is in the form
of a crack, drill a No. 40 (.098) hole at the

ends of the crack. To serve as spl ice members,

bend up two sheets of .032 inch thick 24ST al-

clad to the shapes shown on the diagram. Both

of the splice members must be equal in length

to 6 inches plus the length of the damage; one
of the sheets should be 2 inches wide while the

other should be 3 inches wide. Drill out the

FLAP SPAR
CHANNEL

032Xl|xi| 24ST ALCLAD
REINFORCEMENT

r-BI227 AD3 RIVETS (6 REQ.)

ADD RIVET BETWEEN
EXISTING RIVETS

BOOSTER TAB—

'

L. H. AILERON

Figure 8-^Left Aileron Installed on Wing

SPOTWELD
OR RIVET
FILLER TO
REINFORCEMENT

LSI 127-4-4
CHERRY (BLIND) RIVET

{2 REQ.)

Figure 9— Repair of One- inch Diame te r Hole
in Skin Under Flap Channel Spar
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9 PLUS LENGTH OF DAMAGE
-4^

u o o

5^ T "i^
io> Q> Q Q

/J o o

.040X2^X0 PLUS DAMAGE

LENGTH) SPLICE SHEETS

(2 REQ.)

REPLACE EXISTING BI227-

AD3 RIVET THROUGH SKIN

LSII27-4-4 CHERRY
BLIND RIVETS

(36 REG)
-^^

Figure 10—Flap Channel Spar Splice

affected skin rivets at each side of the dam-
age with a No. 40 (.098) drill. Apply the
splice members to the trailing edge, and drill
the splice members through the existing skin
rivet holes. Double the number of the skin
rivet holes at the splice location by drilling
an additional hole between each of the exist-
ing rivet holes. Drill the eight rivet loca-

tions through the overlap of the splice mem-
bers with a No. 30 (.1285) drill. Remove the
splice members, and burr all the rivet holes.

Apply one coat of zinc chromate primer to a I I

overlapping surfaces and temporari ly secure the

splice members to the trailing edge with skin

fasteners. Replace the skin rivets with BI227-

AD3 rivets. Through the rivet holes in the

overlap of the splice members, insert LSI 127-

4-2 Cherry blind rivets, and expand the riv-

ets with a GIO or a GI5 Cherry rivet gun. Trim

the Cherry rivet stems with a pair of nippers.

13. STRUCTURAL REPAIR OF RUDDER, ELEVATORS,

AND AILERONS - GENERAL.

Because of the static unbalance created by any

weight added to these surfaces, replacement

rather than repair of damaged structural parts

is recommended. However* where the repair

material is added near the hinge I i ne of the
surface, the static balance of the surface is not

seriously affected. Structural repairs to the

ailerons vary from those of the elevators and

rudder, as each aileron has a channel spar in

place of the torque tube employed on the elevators

and rudder. Obviously, access for any struc-
tural repair must be gained by cutting away
the damaged fabric adjacent to the proposed
repair. For fabric removal and replacement,
refer to the appi icable paragraphs of this Sec -

tion. After a major repair, the static balance

of these surfaces must be checked as outlined
in a fol loA/i ng paragraph.

I«+. ELEVATOR AND RUDDER RIB REMOVAL.

It is recommended that severely darmged ribs

be replaced rather than repaired. Removal of

an entire rib as a unit is impractical, whereas

the rib may be cut and removed entirely or in

part, as the damage warrants (see Figure 12).

To gain access to the structure, remove the cov-

ering adjacent to the damaged rib as outlined
in the appropriate paragraphs of this Section.

If this section of the rib aft of the torque

tube is damaged, drill out the several rivets

securing the end of the rib to the trailing edge

L 169]
RESTRICTED



MOVABLE SURFACES
PAR. m TO 16

RESTRICTED

.032 X 3-1/4
(7-1/2 PLUS DAM-
AGE LENGTH )

SPLICE SHEET,
24 ST ALCLAD

( I REQ'D.)

( 3/4 X DAMAGE
NGTH, FILLER 24 ST
ALCLAD (I REQ'D.)

PLACE EXISTING AN 442-
THROUGH SKIN

AN442-AD4 RIVETS (20 REQ'D.)

Figure 11'- Flap Leading Edge Splice

strip. If the section of the rib forward of
the torque tube is damaged, drill out the riv-
ets securing the rib to the nose skin. With
a hack saw, cut the rib web at the torque tube.
Do not cut into the rib col lar. At the col-
lar, use a chisel to cut the remaining portion
of the rib web from the edge of the flange to
the torque tube. Cut careful ly to prevent dam-
age to the col iar and torque tube. With a No.

40 (.098) drill, drill out the rivets securing
the 61160 collar to the rib web. Lift the dam-
aged rib section free from the structure. For
the rib replacement, a North American Aviation,

Inc., spare part should be utilized (see Fig-
ures'^ and 5J. If a spare part is not available,

and immediate repair is necessary, fabricate
a replacement rib section, using the damaged
rib as a template. In order to prevent dis-
turbance to the mass balance of the structure,
it is essential that the weight of the new rib

match the weight of the original rib.

15. ELEVATOR AND RUDDER RIB REPLACEMENT.

After the rib replacement section is prepared

to match the damaged section, place the re-

placement section in position and drill No. 40
( .098) holes through the t ra i I ing edge strip
or the leading edge skin as required, using the

existing holes in the structure as a guide. Se-

cure the rib at the trailing edge or the lead-

ing edge with BI227-AD3 rivets in the quantity

required. In order to splice the rib cut at

the torque tube, prepare two splice sheets of

.032 inch thick 24ST ale lad having a maximum

width of 3-1/2 inches and a maximum length of

3-1/2 inches. On each of the splice members,

bend up an angle to match the existing rib caps

and trim the splice members around the torque

tube. Lightly center punch the rivet locations

in the pattern shown (see Figure 12). With a

No. 30 (.1285) drill, drill the center- punched

rivet locations and drill the splice sheets
through the existing holes in the rib collar-

Remove the splice sheets, and burr the rivet

holes. Apply one coat of zinc chromate prim-

er to all overlapping surfaces. Secure the
spl ice members to the rib, and insert and drive

AN430-AD4 rivets through the rib collar. In

the remaining holes, insert and drive AN442-
AD4 rivets in the quantity required (see Fig-

ure 12). Depending upon the extent of cover-
ing removed, re-cover the surface either wholly

or in part as outlined in the appropriate para-

graphs of this Section.

16. ELEVATOR AND RUDDER LEADING EDGE SKIN
REPAIR.

After the doped fabric covering on the lead-

ing edge of the surface has been properly re-

moved from the damaged area, small holes in the

032X3-1/2X3-1/2
SPLICE SHEETS, 24ST
ALCLAD (2 REO.)

TORQUE TUBE (REF)

AN442-AD4 RIVETS (20 REQ.)

BII60 COLLAR (REF.)

TYPICAL
LIGHTENING HOLE

SAW CUT
DRIVE NEW AN430-AD4
RIVETS THROUGH COLLAR
AND SPLICE SHEETS

Figure 12—Rtxider and Elevator Rib Replacement
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leading edge skin may be repaired as set forth
in the applicable paragraphs in Section III.
If the damage is extensive, remove the entire
affected leading edge section by drilling out
the rivets securing the skin to the ribs. Roll
an equivalent leading edge skin section from
.020 inch thick 24ST ale lad sheet. Apply the
replacement skin to the proper position on the
leading edge ribs; and with a curved scribe, rmrk
the rivet locations on the inside of the skin.
Remove the skin, and drill the skin rivet lo-
cations with a No. 40 (.098) drill. Apply one
coat of zinc chromate primer to all overlapping
surfaces of the replacement skin. Again apply
the replacement skin to the proper position on
the leading edge ribs and fasten in place with
skin fasteners. Through the rivet holes in the
skin replacement section, insert and drive AN426-
AD3 or BI227-AD3 rivets as originally used
through the skin. Rivet first at the absolute
leading edge and then around the periphery of

the skin. Remove the skin fasteners as the
drilling progresses. Apply fabric covering to

the exposed structure as outlined in the appli-
cable paragraphs of this Section.

17. RUDDER, ELEVATOR, AND AILERON TRAILING
EDGE STRIP REPLACEMENT.

As all additional weight in the form of re-

pairs should be avoided at the trailing edge

of a structure, replacement rather than re-

pair of trailing edge strips is recommended.

After the doped fabric covering has been re-

moved as set forth in the corresponding para-

graphs of this Section, drill out all rivets

that secure the tral ling edge strip to the ribs

and to any longitudinal stiffening tubes. A

North American Aviation, Inc., spare part should

be used for replacing the damaged strip. (See

Figures 3, 5, and 7. J However, if none is aval I-

able, fabricate a replacement strip of 24S0

ale lad. Bend up a V-formed section to match

the length, thickness, weight, and cross section

of the removed damaged strip. In order to ob-

serve the minimum bend radius allowable, use

24S0 ale lad and subsequently heat treat to required

hardness. (See Section I.) Place the strip

in position; and with a blind hole locating

tool (see Section III ) . mark the locations of

the holes for the rib attaching rivets. Remove

the strip, drill and burr the holes, and ap-

ply a coat of zinc chromate primer to all fay-

ing surfaces. After replacing the strip in

position. Insert two or more skin fasteners

to hold it rigidly in place. Insert and up-

set all attaching rivets. With Grade Amer-

cerlzed cotton fabric, re-cover the partially

LS1127-4-2 CHERRY ._

(BLIND) RIVETS (8 REQ.)

SKIN

(REF.)

Figure 13—Flap Trailing Edge Splice

exposed structure as set forth for partial fabric

re-covering in a following paragraph.

18. AILERON SPAR SPLICE.

If the aileron spar Is damaged, it cannot be

replaced satisfactorily, but the spar can be

repaired without seriously affecting the mass

balance of the aileron as a whole. It is obvi-

ous that the entire fabric covering or a section

of the covering must be removed in order to

gain access to the spar for repair. For the

removal of covering, refer to the appropriate

paragraph of this Section. After the covering

has been removed, examine the damage to the

spar. If the damage is not too extensive, cut

out the damaged material between two skin rivets

at each side of the damage. On both the upper

and the lower cap of the spar, measure 3-3/4

inches on each side of the damage, and drill

out the affected skin rivets securing the cap

In this area (see Figure 14). To serve as

splice members, two sheets of .032 inch thick

24ST ale lad are required, each having a maxi-

mum width of 3 inches and a maximum length

of 7-1/2 inches plus the length of the damage.

Along the length of one of the splice members,

bend up an 80-degree, 3/4-inch flange. Along

the length of the other splice member, bend

up an 87-degree, 3/4- inch flange. Observe a

minimum bend radius of 1/8-Inch. Trim the

splice members to fit the spar, and trim a-

round the splice members to match any existing

lightening holes In the affected area. Clamp
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the spl ice members to the spar and center punch
the required twenty rivet locations at each side
of the damage. Center punch other rivet lo-

cations to suit the spar depth. Drill the cen-

ter-punched rivet locations with a No. 30 {.1283)

dri II . Dri I 1 the spl ice members through the
existing skin rivet holes. Remove the splice
members^ and burr all the rivet holes. Apply

one coat of zinc chromate primer to all over-
lapping surfaces. Reel amp the splice members
to the spar; and through the skin rivet holes,

insert and drive AN426-AD4 rivets in the quan-
tity required. (See Figure 14.) Through the re-

maining holes, insert and drive AN442-AD4 riv-

ets. Depending upon the extent of covering re-

moved, re-cover the surface either who I ly or in

part as outlined in the appropriate paragraph
of this Sect ion.

19. AILERON TRAILING EDGE RIB REPLACEMENT.

The simplicity of the construction of the
aileron trailing edge ribs and the ease of their

attachment to the ai leron spar warrants re-

placement rather than repair of damaged ribs.

Rib replacement maintains the static balance of

the aileron, as no resultant weight from repair

members is added to the trailing edge portion

of the structure. Most of the ai leron trai ling

edge ribs are secured to the aileron trailing
edge by two BI227-AD3 rivets, to the aileron
spar web and to the extending flange on the
leading edge ribs by four AN442-AD3 rivets,
and to the spar flange and overlapping leading
edge skin by two AN426-AD3 rivets. Obviously,
if the trailing edge rib is damaged enough to
warrant replacement, the surrounding fabric will

also be damaged and must be removed and repaired

as outlined in the applicable paragraphs of this
Section. Remove all fabric necessary to obtain

access to the damaged rib area. Dri I I out the
eight rivets attaching the rib to the structure.

If a stiffening tube extends through the dam-
aged ribs, drill out the attaching rivets on

one end of the tube to permit the damaged rib

to be lifted free and the new rib to be inserted
into position. When removing any of the three
ribs which support the booster tab supporting
channel, drill out the two additional rivets
securing this channel to the rib. For replace-
ment of the damaged rib, a North American Avi-
ation, Inc., spare part should be utilized. (See

Figure J.) However, if a spare part is not
available, fabricate a replacement rib from a

sheet of 24S0 ale lad of the required thick-
ness and heat treat to required hardness after

-SPLICE SHEET (REF.)

• .fm.,.....nM .rTT tfTM.

SPAR (REF.)

SECTION AA

r-UZ PLUS LENGTH OF DAMAGE

^rx

AN442-AD4
RIVETS AS
REQUIRED TO
SUIT SPAR

DEPTH

AN442-AD4 RIVETS
(2.0 REQ.)

SECTION BB

EXISTING TYPE
LIGHTENING HOLE

TRIM SPLICE SHEETS
TO MATCH EXISTING
LIGHTENING HOLES,
IF NECESSARY

.032 X3X (7-1/2 PLUS DAMAGE
LENGTH)SPLICE SHEETS, 24ST ALCLAD

Figure 14—Aileron Spar Splice
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Figure 15—Sewing Small Fabric Tear

forming. (See Section I.) Observe a minimum bend

radius of 1/16- inch and round all corners to a
1/4- inch minimum radius. After the replacement
rib has been obtained or formed, insert it into
position; and wherever possible, mark and drill
all rivet holes through the existing holes in

the structure. Use a curved scribe or a blind
hole locating tool (see Section III) for mark-
ing the hole locations of the two rivet holes
in the spar web. After marking these hole lo-

cat i ons, remove the rib and drill these two
holes. Burr a I I rivet holes and apply one coat

of zinc chromate primer to all faying surfaces
of the replacement rib. Again place the rib

in position. Insert skin fasteners in the riv-

et holes to hold the rib rigidly in place;
then insert and drive all attaching rivets, re-

moving the skin fasteners as the dri I I i ng pro-

gresses. By the use of special bucking bars,

manipulated through the lightening holes in the

spar, buck the rivets securing the rib to the

web of the ai leron spar. After the rib has been

riveted in position, re-cover with fabric the

exposed area of the structure by following the

directions set forth for fabric repairs in the

appropriate paragraphs of this Section.

20. AILERON NOSE RIB REPLACEMENT.

In order to remove and replace a damaged ai-

leron nose rib, it will first be necessary to

remove the leading edge fabric and skin from

the damaged rib area. To gain access to the

Figure l6~'Cutting Out Damaged Fabric

interior of the leading edge skin through the
lightening holes in the aileron spar, remove
enough fabric from the adjacent trai I ing edge
bay to permit proper tool manipulation. With
a hack saw or a tapered reamer, cut away the
damaged skin as set forth in a following para-

graph. Dri I I out the attaching rivets of the
nose rib and remove the rib from the struc-
ture. A North American Aviation, Inc., spare
part should be used for replacing the damaged
rib (see Figure j) . However, if such a spare
part is not available, fabricate a replacement
rib from 24S0 ale lad sheet of the required thick-

ness and heat treat to the required hardness
after forming (see Section I). Observe a min-

imum bend radius of 1/16- inch and round all cor-

ners to 1/4- inch minimum radius. After the re-

placement rib has been obtained or forned, in-

sert it into position; and wherever possible,

mark and dri M all rivet holes through the ex-

isting holes in the trailing edge rib and nose
skin. By the use of special bucking bars (see

Section I), manipulated through the lightening

holes in the spar, buck the rivets securing the

rib to the leading edge skin. After the rib

has been securely riveted in position, repair
the leading edge skin and replace the removed
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SEW UP THE TEAR

SCRAPE OFF OLD DOPE

>
PRE-DOPED PINKED TAPE

DOPE LAP AREA

i

APPLY DOPE TO SEWED AREA

APPLY NEW DOPE

PRESS DOWN PATCHING TAPES DOPE ENTIRE PATCH

Figure 17—Patching V-shaped Fabric Tear
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fabric by following the instructions set forth
in the applicable paragraphs of this Section.

21. AILERON LEADING EDGE SKIN REPAIR.

After the doped fabric covering on the leading
edge of the surface has been properly removed
from the damaged area, snail holes in the lead-
ing edge skin may be repaired as set forth in

the appropriate paragraphs in Section II f. How-
ever, if the damage is extensive, the leading
edge skin of the aileron rrRy be repaired by re-
moving the entire damaged skin between the two
adjacent ribs and by splicing in a new section
of skin cut and formed from 24ST ale lad sheet.
To gain access to the damaged skin area and to
provide for proper tool manipulation, first re-

move the doped fabric covering from the leading

edge and adjacent trailing edge bay or bays by

foMcwing the directions set forth in the appli-

cable paragraphs, in this Section, on removing
fabric. With a hack saw, metal snips, or a ta-
pered reamer, cut away the damaged skin with-
in 7/8-inch of an adjacent rib flange rivet

line. D''! M out the affected skin rivets around

the circumference and also drill out the rivets

that attach the skin to the spar flanges. To

serve as a splice section for the leading edge

skin, cut and form a sheet of .025 inch thick

24ST ale lad to match the width of the removed

damaged portion. The length of the splice
section should be 2-1/2 inches longer than the

removed portion to permit the ends to overlap

the rib flanges at least 1-1/4 inches, per-

mitting the new skin to be lap riveted to the

rib flanges. After the splice member has been

cut and formed to fit the contour of the lead-

ing edge, lay it in position over the nose ribs,

and with a curved scribe, mark al I rivet hole

locations through the existing holes in the

ribs and skin. At each side of the damage,

mark an additional rivet line on the lap area

adjacent to the rib flange. Along this rivet

line, center punch and drill rivet locations

at one inch on centers. After the holes are

thus marked, remove the skin splice member and

drill all existing rivet holes. Burr the rivet

holes and apply one coat of zinc chronate primer

to all overlapping surfaces. Reapply the splice

member and secure it in place by the use of

skin fasteners in alternate rivet holes. In-

sert and drive all attaching rivets, start-

ing at the tip of the leading edge to prevent

the skin from buckling as it is riveted around

the contour of the leading edge. After rivet-

ing is accomplished, r^^over the exposed struc-

ture with fabric by following the directions

set forth in the applicable paragraphs in this

Sect ion.

Figure 18--Damage Requiring Fabric

Section Replacement

22. GENERAL FABRIC PATCHING.

Minor patching of small tears, V-shaped tears,

and small holes may be accomplished in the con-

ventional manner. Such repairs, and all fabric

re-covering procedures from replacement of one

section to re-covering of the entire control

surface, are set forth in the follcwing para-

graphs. When repairing tears and holes or re-

placing entire sections, the repairs must develop

the full strength of the surrounding material.

Patches should match the adjacent areas in ap-

pearance. This may be accomplished by applying

the same number of coats of dope tc the patch

as were applied to the surface originally. Sand

lightly with No. 7/0 sandpaper between each coat.

It is to be noted that care should be taken when

applying additional coats of dope or finish to

the COTplete surface, as such applications add

weight to the surface, causing disturbance to

the static balance. The amount of material

added in the form of patches is limited by

the resultant fabric surface tension and by

the static balance limitations. Patches must

never overlap another patch. If a large patch

is not feasible or if the patch area must ex-

ceed half the bay section area, the complete

affected fabric section must be replaced.

23. TESTING FABRIC FLEXIBILITY.

The necessity for re-covering fabric-covered
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REMOVE
FINISHING
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CUT FABRIC
Y'INCH—
FROM RIBS

Figure 19—Damaged Fabric Section Removed

control surfaces is made evident by cracked fin-

ish, loss of tautness and flexibility, exces-
sive patching, extensive damage, insecurity of

attachment, etc. The flexibility of the ma-
terial is an accurate index to its service ex-

pectancy. At regular intervals, therefore, the

flexibility of fabric covering should be tested.

This may readily be accomplished by pressing heavily

an open area with the thumb. If the dent thus

created disappears within a few minutes, the

fabric is quite new. If the dent requires an

hour or more to disappear, service expectancy
of the fabric is short. If the fabric cracks

where it has been dented, the finish is dead

and will require re-covering. Rejuvenation in

this case, or in any other case, is not recom-

mended and should not be attempted. Also, partial

re-covering will be required where the summed-up

areas of existing patches between ribs exceed 100

square inches.

24. SMALL FABRIC TEARS.

A satisfactory repair for small straight fab-

ric tears may be accomplished by sewing the torn

edges tightly together, using a baseball stitch.

Sewing the tear prevents further ripping of the

fabric during flight and should not be omitted

unless the tear is less than one inch in length.

Merely applying a doped fabric patch over the

tear is not sufficient and will result in a loss

of tautness of the fabric covering, especially

when two or more tears appear in one section.

Use a single strand of No. P, 4'ply hand-sewing

cotton thread and a curved needle. Knot the

end of the thread and start sewing at one end

of the tear. Using a baseball stitch, space

the stitches not more than 1/4- inch apart and

stitch 1/4- inch back into the cover away from

the edge of the tear (see Figure i^) . As the
seam is made, draw the edges tightly together
but do not pull the thread too taut or ripping
of the fabric will result. After the stitching

is completed, proceed with cleaning, doping,
and patching as outlined in the following para-

graph for V-shaped fabric tears. One strip of
pinked finishing tape of the required length
adequately serves as a patch for this type of tear.

This strip of finishing tape should extend at least

1-1/4 inches beyond each end of the tear.

25. V-SHAPED FABRIC TEARS.

If the opening of the tear is V-shaped, as
is often the case, the tear may be patched by

sewing the edges of the tear together and ap-
plying doped pinked tape over the stitches. Tack
stitch the torn corner of the tear before start-
ing the sewing so that the edges of the fabric
wi I I be held in place wh i le the sewing is be-

ing accomplished. Use a single strand of No. 8,

4-ply hand-sewing cotton thread and a curved
needle. Knot the end of the thread and start
the stitching so the knot will be left on the
inside of the fabric. Start sewing at one end

of the tear and continue through the tack stitch-

ing at the corner until the complete tear has
been sewed. Using a baseball stitch, space the
stitches not more than 1/4- inch apart and stitch

1/4-inch back into the cover away from the edge

of the tear (see Figure ij, Detail A). As the
seam is made, draw the edges of the tear t ight ly

together to maintain the original tautness of

the fabric section. Do not pull the thread too
taut or ripping of the fabric will result, es-
pecially if the fabric has been in service and

thus exposed to the elements. After the tear

HAND 8
COTTON

Figure 20—Final Folding, Pinning, and
Sewing of Fabric Section
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has been satisfactorily sewed, clean the surface
over wh ich the repai r tape wi II be appi ied.
Remove any dirt, grease, or paint by rubbing
the surface with a rag dipped in dope, dope
solvent, or acetone. Wipe the surface with
a clean rag. Care must be taken to prevent dope
solvent, thinned dope, or acetone from dripping
through to the inside of the opposite surface,
thus causing the dope to blister. To avoid
this, tip the surface straight up, or turn the
unit over and apply from the lower side. To
remove satisfactorily the clean and semipig-
mented dope of the original finish, apply a
wet coat of thinned dope to the patch area
(see Figure m , detail B). Allow the thinned
dope to soak into the fabric for 10 minutes.
After the softening of the old dope of the orig-
inal surface has taken place, scrape off all

applied and original dope with a dull knife
(see Figure 27, Detail C). Cut a patch of p re-

doped pinked tape or fabric of sufficient size
to cover the tear to a point at least one inch

beyond the tear in all directions. Predoped
2-1/4 i nch pi nked f in i sh ing tape will often
serve satisfactori ly for patching V-shaped tears.

Apply one brush coat of clear dope to the cleaned

surface and press the predoped patch into posi-

tion (see Figure 27, Details D and E) . Make
certain that all patch edges are firmly stuck
down. Apply one brush coat of dope to the en-

tire patch (see Figure 27, Detail F) . After
this coat of dope is dry, proceed with the ap-

pi ication of the second brush coat of clear
dope, the spray coat of clear dope, and the two

spray coats of semi pi gmented aluminized dope

as directed in a subsequent paragraph.

26. URGE TEARS AND HOLES IN FABRIC.

Large tears and holes in fabric coverings may

Figure 21—Detail of Fabric Section Stitching

Figure 22—Rubbing Down Reinforcing Tapi

at Fabric Section Seams

be repaired by removing the damaged fabric and

sewing in a patch. In all cases of badly frayed

tears, large tears, or large holes, cut out the

damaged portion of the fabric to a triangular-

or rectangular-shaped opening (see Figure 16).

Better seams, binding the new fabric to the old,

can be made along the straight sides of the

resultant opening. After the fabric has been

cut out as directed, measure the opening and cut

a piece of new fabric to extend at least 1/2- inch

beyond the opening on al I sides. Fold the edges

of the new fabric under 1/2 — inch and sew to the

edges of the opening. Temporary stitches at each

corner facilitate seam stitching. Use a single

strand of No. 8, 4-ply cotton hand-sewing thread

and space the stitches close together. Use an

overcast or a herringbone stitch. The taut-

ness of the patch fabric should be such that,

after doping, the surface tension will equal

that of the original surface. Proceed with

sewing, cleaning, tape application, and doping

as outlined in the preceding paragraph. No

more than one large hole should be repaired in

any one section.

27. FABRIC SECTION REPUCEMENT.

Occasions may arise when an entire fabric bay

section between ribs, from leading edge to trail-

ing edge, must be replaced because patches over-

lap o r exceed one-half the bay section area,

resulting in static unbalance or loss of sur-

face tautness. Fabric sections should also be

replaced if the damage is large and the patch

area would exceed 100 square inches (see Fig-

ure 18). To remove and replace a damaged fab-

ric section, proceed as follows: Remove the

finishing tape from the ribs on both sides of
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FABRIC CUT 1/2

FROM RIB

IREINFORCING
TAPE LEFT ON
LAST RIB

Figure 23"'Applying Finishing Tape on Fabric
Section Seams

the damage by pu I ling away from the dam.aged

area. Pu I I ing toward the damaged area wi I I

result in darrage to adjacent sections. Remove

the trailing edge tape in a similar manner.
Draw a line 1/2-inch in from each adjacent rib
and cut out the damaged section along these

i i nes from the I ead i ng edge to the t ra i I i ng

edge (see Figure ig) . Pry up and turn back

the reinforcing rib tape. Cut a piece of new
fabric which wi I I extend from a point 2 inches

beyond the centerline of the leading edge to

a point one inch beyond the centerline of the

trailing edge. The fabric must be wide enough

on the leading edge section to match the pinked

edges of the finishing tape for that section.

Allow for a 1/2- inch fabric turn-under for sew-

ing at the rib section. Apply a brush coat

of dope to that part of the nose section to be

re-covered; align the new fabric and press into

posit ion. Al low to dry. Pu I I the rib section

of the fabric taut and pin in position. Space

the pins evenly around the edge of the section

so as to maintain a uniform tightness. Start-

ing at the spar^ or just aft of the leading

edge skin, turn under the remaining strip of

original fabric along the rib; turn under the

edge of the new fabric as mentioned above and

start sewing at the edge of the leading edge

skin. This wi I I be just aft of the spar in

the case of the ai leron. Use a herringbone or

a baseball stitch and sew toward the trai ling

edge, removing pins as the sewing progresses

(see Figure 20). The seam must be close enough

to the rib to come under the edge of the rib

finishing tape or, more preferably, under the

edge of the reinforcing tape (see Figure 21).

Follow the same process for the opposite rib.

Remove the pins along the trai ling edge; apply

STITCHING
TAKEN OUT

Figure 24—Typical Removal of Fabric

From Two or More Sections

a coat of dope to the trai I ing edge and stick
down the remaining edge of the section, a I low-

ing the fabric to extend beyond the centerline
of the trai ling edge at least one inch. After
a I I edges of the new fabric section have been

either sewed or doped in place, apply one brush

coat of dope over the stitching along the ribs

and rub down the reinforcing tape (see Figure

22). Allow to dry. Apply a brush coat of dope

over the entire new panel; and while the dope
is still wet, lay the finishing tape on the

ribs and on the leading and trailing edges
(see Figure 23). Apply drain grommets if nec-

essary. Follow routine doping and painting
procedure set forth in a subsequent paragraph.

Allow to dry and cut out the centers of all

drain grommets.

28. PARTIAL FABRIC RE-COVERING.

In the event that two or more adjacent fabric

bay sections are damaged, or if the damaging
projectile or object has gone through both sides

of the fabric covering, the static balance of

the control surface miay be more easi ly retained

by removing the entire damaged portion of the

old fabric surface and by re-covering the ex-
posed structure. When re-covering, utilize
the presewed^ partial envelope method. Cutting

the old fabric may be accomplished by two dif-

ferent methods, and the method used will be de-

pendent upon the location and nature of the
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damage. When partial re-covering is practical
and when the damage is near a rib, remove the
fabric from both sides of all sections that
are to be re-covered (see Figure 24). Remove
the finishing tape from the area concerned,
taking care to pull towards the undamaged por-

tion of the surface when removing the tape ad-

jacent to the remaining portion. This prevents
damage to the adjacent fabric sections. After

the finishing tape is removed, screw out all

fabric attaching rib screws (see Figure 21^).

With a sharp knife, cut the stitching around
any hinge or access cutouts present in the sec-

tions. Do not remove the screws and reinforcing

tape from the rib enclosing the adjacent un-

damaged section of the fabric covering. With

a sharp knife or a pair of scissors, cut the

fabric to within 1/2-Inch from this rib (see

Figure 24}. Fold this fabric under In a straight

line along the rib. Fabric attachment along

this ri b wi II follow the method set forth and

illustrated in the preceding paragraph. Pre-

pare a partial envelope cover from new fabric

large enough to cover the stripped area of the

structure and long enough to lap over the un-

damaged area at least 2 Inches. This extra

fabric is needed for pinning, folding, and sew-

ing operations. Slip the partial envelope cover

over the structure and pull taut (see Figure 26).

Pin the edges in place and proceed with the

hand sewing as set forth and Illustrated in

the corresponding paragraphs in this Section.

Attach the reinforcing tape to all ribs under

the new fabric, using the screws and dimpled

washers that were previously removed. Apply

all finishing tape, canvas and fabric patches

with the second coat of dope. For the proper

location and dimensions of tape, patches, and

drain grorrmets, refer to the corresponding fab-

ric re-covering diagram (see Figures 21, 2^,

and 2g) . Follow routine doping and painting
procedure set forth in a subsequent paragraph.

If the damage is not near a rib, the fabric
may be cut further from the rib and the upper
and lower fabrics sewed together (see Figure

2^). Pinning, sewing, and doping procedures
are the same as previously outlined,

29. REMOVAL OF ENTIRE FABRIC COVERING.

To remove the old fabric covering f rem the

entire structure, first tear the trailing edge
tape free. Then lift the rib finishing tape
and tear it free. Remove all other finish-
ing tape around cutouts and over seams. Below
the rib finishing tape are located Phillips
head, countersunk, self-tapping screws and dim-

pled washers sunk Into recesses in the rib cap-

strip. Extract these screws by unscrewing them

with a No. I Phillips screwdriver. Care must
be taken to screw out and not pull out all rib

screws. Pu I I Ing the screws out enlarges the
holes In the rib, and a larger screw must be

used when replacing the fabric. These larger

screws add weight aft of the hinge line and their

use should therefore be avoided. Pass a sharp

knife about the trai I ing edge to cut a I I machine

and hand stitching. Drill out the AD3 counter-

sunk rivets In the two metal riveting strips
at the trim tab cutout. Peel the covering care-

ful ly forward, cutting attaching threads about

the circumference of access holes and hinge
cutouts as necessary. After the covering is re-

moved, clean the frame thoroughly with dope
thinner and a clean cloth. Inspect the entire

structure carefully for damage.

/
Figure 25—Removing Fabric Retaining Screws

Figure 26—Pulling on Partial Fabric

Envelope Cover
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2-1/4" DIA. FABRIC PATCH

WASHER (REF.)

LING EDGE

SEWN WITH NO. 8-4
THREAD, 21 YDS. REQ.

SECT/ON c-c

METAL RIVETING STRIP(REF.)

2-1/4" PINKED TAPE (REF)

BI2I9 AD3 RIVET 25 REQ.

2-1/4 PINKED TAPE (REF.)

" PINKED TAPE
8 YDS. REQ

/8" DIA. DRAIN HOLE

1/4" PINKED TAPE 39YDS. REQ

46-3 WASHER
55 REQ.

COTTON FABRIC GRADE
42" WIDE X 2 YDS,
68" WIDE X 4 YDS

7- 1/2" X 8" FABRIC PATCH

2-1/4" PINKED TAPE (REF.)

'*^A PARKER KALON
SCREW TYPE "a"

155 REQ.

FABRIC (REFJ

SECTION BB

7-1/2" X 8" FABRIC PATCH(REF.)

6" X 8-1/2 FABRIC PATCH 2 REQ

MACHINE THREAD NO. 20-4 LEFT
BIlOO WASHER (REF) 30 YDS. REQ.

55-24044
REINF ASSEM.

^CUT 3/8" DIA. HOLE THRU FABRIC

=%IIOO WASHER 4 REQ.
DETAIL A ROTATED 180°

Figure 77—Rudder Fabric Covering Requirements
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PINKED TAPE

2 5-" WIDE X 16 YDS

FABRIC PATCH

4f-X 4:i"

SEW OPENINGS
AND CUTOUTS WITH

HAND SEWING TH'D.

NO. 8-4 LEFT (20

YDS. REQ'D.)

DRAIN WASHERS
(30 REQ'D.)

PINKED TAPE

2t"X 18" (I REQ'D.)

FABRIC PATCH 6" X Ij"

PINKED TAPE zV X 26t" (I REQ'D.)

PINKED TAPE 2i^"X 7" (I REQ'D.)

DETAIL

PINKED TAPE

FABRIC (REF.)

DETAIL

Figure 28— Elevator Fabric Covering Requirements
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MERCERIZED COTTON FABRIC
42" X 3 YDS. (I REQ.)
SECURE TO RIBS PER DETAIL "B

BIlOO DRAIN WASHER
(10 REQ.) LOWER SURFACE ONLY

DETAIL

Figure 29—Aileron Fabric Covering Requirements
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ITCHING

10. 20-4
MACHINE THREAD

^^liifRCERIZ^D

I COTTON

X ^ FABRIC

FLAT FELL
SEAM

FELL SEAM
FOLDING ATTACHMENT

Figure 30— Fabric Double's ti tchin g Machine

30. PREPARING NEW FABRIC ENVELOPE.

The preparation of a new fabric envelope cov-
ering for the aileron, rudder, or elevator will

differ in some respects, as each structure is

of a different shape. These differences will
vary the amount of possible machine stitching
for each cover. AM machine-sewed seams are
pointed out on the corresponding illustrations
(see bigures 27, 28, and 2g)- Materials re-

quired and their respective quantities are also

specified in these diagrams and in the closing
paragraphs of this Section. The cover should

be prepared and the seams so made that warp
threads (parallel to the selvage) lie parallel

to the I i ne of f li ght of the a i rpl ane. From
the appropriate diagram and the available fab-

ric, determine the number of fabric widths re-

quired to cover the span of the surface. Sew
them together by means of a double-stitching
machine equipped with a doubl e-fo Id ing attach-

ment (see Figure 30J. If this type of equip-

ment is not available, the folding can be done

by hand and the stitching done on a regular

single-stitching sewing machine. Care should

be taken to ensure that the stitching is uni-

form and goes through all four layers of the

fold. The rows of stitches must be at least

1/ 16-inch from the edge of the fold and the rows

1/4- to 3/8-inch apart. The cover should be

machine-sewed in the form of an envelope. Trail-

ing edge seams that may be machine-sewed are

indicated on the re-covering diagrams (see

Figures 27, 28, and 29J. Pass the fabric about

the frame trailing edge, up and over the lead-

ing edge, then back on the opposite side to the

trailing edge. Pull the fabric evenly to re-

quired tautness and pin the edges together at

the trailing edge, spacing the pins close. Pull

the fabric more in a spanwise direction than
in a chordwise direction. With a soft pencil,
mark the fabric between and upon the pins. SI ip

the cover off the small end of the structure
and sew two seams along the penciled marks, re-

moving the pins as required, bnd the machine
stitching where indicated on the diagram or at
such a place as to permit the covering to be
slipped over the narrower end of the frame.
Trim the fabric covering to within |/4-inch of
the machine-stitched seam and turn inside out.
The envelope cover is now ready to be pu I led

over the structure.

31. ATTACHMENT OF THE NEW FABRIC
ENVELOPE COVER.

SI ip the presewed envelope cover over the
small end of the structure and pull taut. The
appi ication of powdered purnice to the frame wi II

facilitate pulling the fabric along the leading
and trailing edges of the structure where the
friction is greatest. A small rough rubber
sheet may be used as a further aid in pulling
or pushing the fabric covering along the lead-
ing and trailing edges of the frame (see Fig-
ure 32J. Press the sheet firmly upon the lead-
ing edge and rub the fabric in the required di-
rection. Keep the pull on the leading and trail-
ing edge fabric as nearly equal as possible and
work toward the large end of the structure.
Pull the fabric taut around the large end of
the structure and pin the fabric together with
straight pins spaced not more than 2 inches
apart (see Figure 2^^' ^'^ around the en-
tire unsewed end of the cover and along the
t rai I ing edge unt i I the mach i ne st i tch i ng is

reached. Care must be taken to prevent the

FABRIC SPLICE
SEAM

^, ^^m MACHINE STITCHING
~ ^^ STARTS HERE

Figure 31— Pulling New Fabric Cover
Over Control Surface S t rue ture

ROUGH PIECE
OF RUBBER
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Figure 32—Pinning Unsewed End of Fabric Envelope

fabric from si ipping whi le being pinned and thus
causing an uneven pull. The pull or tension
on the fabric along the open end and the trai I-

i ng edge should be uniform. After the unsewed
end of the fabric envelope has been pinned in

this manner, trim the excess fabric with a pair
of regular or pinking shears. Cut the fabric
on a line one inch from and parallel to the row

of pins (see Figure 53J . Apply a coat of dope
around all hinge and access cutouts and along
the trim tab channel. Allow this dope to dry
before removing the pins and stitching the un-
sewed end. This action retains fabric tautness
when the fabric is cut around all such cutouts.

Pull the fabric taut around the trim tab open-
ing, and pin the fabric (see Figure ^4). Cut
the fabric diagonal ly into each corner of the
trim tab opening (see Figure ^^J . Fold the
fabric under the attaching flange of the trim
tab channel spar and place the metal riveting
strip in alignment with the rivet holes in the
flange. Punch holes through the two layers of
the fabric at each rivet hole, and insert and
drive an AN426-AD5 rivet in each hole (see

Figure ^6). Trim excess fabric to within 1-1/2

inches of the metal riveting strip; apply one
coat of dope to the remaining fabric strip;
turn the fabric back around over the riveting
strip and up on the fabric surface that covers
the trim tab channel spar. This detail is set

forth on the re-covering diagram for each sur-
face (see Figures 27, 28, and 2q) . Obtain
or cut all reinforcing and finishing tape re-

quired from predoped fabric. Quantities re-

quired and dimensions are listed on the re-cover-

ing diagrams. If rolls of pinked tape are not

available, reinforcing tape, finishing tape,

canvas and fabric patches may be cut from doped

fabric by the use of a hand pinking machine
(see Figure 57J . Pinking may also be accom-
plished with pinking shears if a machine of
this type is not available. Apply a coat of
dope to the fabric on each rib; and while this
dope is still wet,- center and pin a length of
one-inch predoped reinforcing tape over each rib

of the trailing edge. Attach the fabric cover-
ing to all ribs by inserting the Parker-Kalon
self-tapping screws into the dimpled washers
and then into the holes in the recesses pro-
vided in each rib capstrip (see Figure ^S)

.

Use a pneumatic screwdriver with a No. I Phi I I ips

head bit if available (see Figure 40). For
the proper clutch setting, experiment with
identical screws in the same size holes drilled

in scrap metal of the same type and thickness.

32. HAND SEWING FABRIC ENVELOPE AFTER AHACH-
MENT.

Hand sewing is required along the trailing

edge where the machine stitching of the envelope

cover terminates, at both ends of the trim tab

cutout, and around a I I hinge and access cut-
outs. To hand-sew the trailing edge and the

previously pinned end of the envelope cover,

use a sma I I curved sack needle and a single
strand of No. 8, 4-ply cotton hand-sewing thread.

Use a basebal I stitch, providing a minimum of

four stitches per inch. Remove two or more pins

as necessary and fold under the excess material

remaining after the trimming operation. Start

at the point where the machine stitching stops;

fold under the material in such a way that, when

CUT FABRIC
I" FROM PINS-

Figure 33— Trimming the Unsewed End of
Fabric Envelope After Pinning
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the stitching is made, the edges wi M be pulled
tightly together. Knot the sewing every 6
inches. Proceed with the hand sewing until
the leading edge is reached (see Figure 43J

.

At both ends of the trim tab cutout, use an
overthrow or roll stitch; and starting at the
trailing edge, fold the excess fabric under and
sew along the edge of the rib unti I the trim
tab channel is reached (see Figure gpj . At
the hinge bracket cutouts and the access cut-
outs, small holes in the metal edges are pro-
vided for the stitches and a different method
of stitching must be utilized. Cut the fabric
around the hinge cutout to within 1/2-inch of
the metal edge, and fold this fabric under un-
ti I the rol led edge is even with the metal edge
of the cutout. This wi I I form a double thick-
ness around the cutout and a smooth rol led edge
for sewing. Sew the fabric edges to the metal

edge of the cutout, uti I izing the smal I row of
holes provided for the stitching (see Figure
41). Pass the needle through the fabric and

the hole in one direction and back through the

adjacent hole in the opposite direction for one

complete circuit around the edge; then reverse

the direction of travel and make another com-
plete circuit so that the sewing appears to
be a continuous thread. Simi lar stitching is

utilized at the inboard hinge cutout on the
aileron. Here, however, the fabric is folded
and this double thickness doubled under the
metal edge, forming four thicknesses of fab-
ric to sew through. See the corresponding
detail on the aileron re-covering diagram.

33. DOPING FABRIC - GENERAL.

Whenever possible, all doping should be ac-

complished in accordance with accepted prac-

HAND SEW FROM M TO N

RIVETING STRIP—"

MACHINE STITC^

Figure 35--Cutt ing Fabric at Trim Tab Cutout

tice at room temperatures of from 20° to 23°C
(68° to 73°F). Relative humidity should not

exceed 50 percent. When small fabric tears are

repaired while the control surface is still

mounted on the airplane, accomplish all doping

operations during the day when the temperature

is near 70°F and when there is very little

moisture in the air. This is usually between

10 a.m. and 4 p.m. in most localities. If dop-

ing is done during the hottest part of the day

or if wind is prevalent, the dope wi II dry too

fast and blushing will result. If it is nec-

essary to apply dope under these conditions,
add a relative amount of retarder to the dope

before application. Retarder slows the drying

action of the dope and permits the chemical

components of the dope to penetrate the fabric

before drying. If blushing is noted after ap-

p Meat ion, remedy this condition by spraying

a thin "dry" coat of dope thinner over the area

The same effect may be obtained by wiping the

area lightly with a clean cloth saturated with

dope thinner. All major doping operations such

as fabric section replacement, partial fabric re-

covering, and re-covering of the entire surface

should be accomplished in a doping room to en-

sure satisfactory results and a smooth, taut

surface. Th i n a I I clear and aluminized dope

with lacquer thinner (du Pont formula No. 3^P5)

until the specific gravities, measured in Baume

degrees, are in accordance with the following

table.

Figure 34^- Fabr ic Pinned at Trim Tab Cutout

DOPE

ALUMINIZED

CLEAR (brush)

CLEAR (spray)

DEGREES BAUME

AT 2I°C (70°F)

29

32-1/4

THIN BRUSH DOPE 1:2
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A tolerance of 1/2 Baunife degree is permissible.

For the two final spray coats, n)ix the a I urn i-

nized dope as follows:

INGREDI ENT
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hinge centerline. In the original construc-
tion of the control surfaces for this airplane,
an unbalance condition exists; that is, the
weight aft of the hinge line exceeds that for-
ward of the hinge line. Because of the rela-
tive lew speed of this type airplane, this con-
dition is not critical. However, definite un-
balance limits are set up which must not be
exceeded. (See Figures ^9, ^0, and 52 . J The
addition of weight to the surfaces in the form
of repairs may cause the unbalance limits to
be exceeded, and is therefore a possible cause
of f I utte ri ng or dest ruct i ve osc i I lat ion of
the surface in flight. Minor patching of fab-
ric surfaces, which adds neg I igible weight to
the control surface, will not be cons ide red

cause for checking the unbalance. It is to be

remembered that the nearer the patch is to the
hinge line of the surface, the less will be
its effect on the unbalance. Large, heavy,

FOLD
UNDER

RUNNING STITCH

Figure 38—Attaching Fabric to Ribs

or numerous patches, especially those on or

near the trailing edge, should therefore be

avoided by section replacement or partial re-

covering. After any sizeable repairs, most
of which wi I I necessitate removing the surface
from the airplane in order to perform properly

all re-covering and doping operations, check
the unbalance before remounting the surface on

the airplane. It is necessary that the unbal-

ance be held within the specified limits to

avoid possible fluttering of control surfaces

at high speeds. Prior to the accomplishment

of any balance check, the surfaces must be com-

pletely assembled and finished, with balance
weights, hinge fittings, trim or booster tabs,

and trim or booster tab operating rods all

in place. After the surface is thus prepared,

use the method outlined in the fo Mewing para-

graph to check the unbalance.

36. DETERMINING CONTROL SURFACE UNBALANCE.

To ascertain whether or not the unbalance
of the control surface is within the specified
limitations, the surface must be mounted so
that it lies in a level, horizontal position
and moves freely on its cwn hinges. Inasmuch
as the unbalance need not be checked except
after s izeab le repa i rs wh ich w i I I necessitate
removal of the surface from the airplane,
checking of the unbalance while the surface
is mounted on the airplane should not be at-
tempted. A balancing Jig, consisting of two
welded angle iron standards clamped or bolted
to a level table, wi I I adequately serve for this
purpose (see Figure 48). The angle iron standards
must be so made that the hinge points will be

level and will not bind against the structure
at any point. The surface when mounted in this
manner must be free to nove of its own inertia
on its own bearings. Place a balance scale
that is calibrated in ounces under the trail-
ing edge of the structure at the inboard end
of the trim tab cutout on the elevators and
ai lerons, and at the lower end of the trim tab
cutout on the rudder (see Figures 49, ^0, and 52 J.

It must be remembered that the weight of any
blocks or device placed on the scale to level

the structure must be subtracted from the total
weight reading on the scale in order to as-
certain correctly the unbalance weight of the
trai I ing edge. Refer to the corresponding diagram
and to the fol lowing table for max imum al lowable
underba lance conditions (see Figures 49,50, and 52 J.

STRUCTURE

ELEVATOR

RUDDER

AILERON

MAXIMUM SCALE READING

2 LBS. 2 OZ.

2 LBS. 4 OZ.

13 OZ.

Figure 39~'Hand Sewing at Trim Tab Cutout
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DOPED AND PINNED
REINFORCING TAPE

Figure 40— Use of Pneumatic Screwdriver to

Attach Fabric to Ribs

If the weight exceeds these limits, the bal-

ance is not satisfactory and the surface must

not be used until corrective action has been

taken. Methods of correcting static un-

balance are set forth in the following para-

g raphs.

37. CORRECTING UNBALANCE WHEN ABOVE LIMIT.

If, after following the instructions in the

preceding paragraph, the unbalance weight ex-

ceeds the maximum allowable limit, this con-

dition may often be corrected by the addition

of weight forward of the control surface hinge

HAND SEWIN
COTTON THR

Figure 41'^Hand Sewing Fabric at Hinge Cutout

Figure 42-^Apply ing Brush Coat of Dope
to Fabric

centerline. Addition of weight in the form

of long, heavily doped patches applied to the

leading edge of the aileron or to the balance

weight housing of the rudder or elevator wi I I

sometimes bring the unbalance weight within the

limit. To apply such a balance patch to the

aileron, apply a heavy coat of unthinned dope

to the leading edge of the aileron. Place the

fabric patch in position over the wet dope and

rub down firmly until the dope has penetrated

the fabric (see Figure 41)-. Allow to dry be-

fore applying any additional coats of dope. If

necessary, a total of six coats of dope may be

Figure 43'^Hand Stitching the Unsewed End of

Fabric Enve lope

RESTRICTED
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Figure 44—Applying Finishing Tape to Fabric

applied to each patch, and a total of three
long patches may be applied to the same area.
Continue adding patches and dope to the lead-
ing edge until the reading on the balance scale
is within the specified limitations. If, after
the application of three patches to the lead-

ing edge, the unbalance' is still beyond the
I imit because of numerous patches aft of the spar,

replace the entire affected fabric section or
sections if feasible; otherwise, re-cover the
entire surface and recheck the static balance.

The procedure for the rudder and elevator fol-

RETAINING
STRIP
RIVETED
T

FINISHING
TAPES

HAND
SEWN

CANVAS
a FABRIC
PATCHES

HAND
SEWN

REINFORCING TAPES ATTACHED
TO ALL RIBS

m

i
Figure 46—Applying Spray Coats of Aluminized

Dope to Fabric

lows that out I i ned above with the exception
that the balance patches are applied to the
balance weight housing instead of the leading

edge (see Figure 52).

38. METAL AND FABRIC REPAIR TOOLS.

In addition to the standard sheet metal cut-
ting, forming, bending, and riveting tools,
all or part of the fol lowing tool s will be re-

qu i red for structural repairs to a I I members
and for repair to the fabric covering of tne
elevator, rudder, and ailerons.

HEAVY COAT
OF WET DOPE

LONG AND WIDE
FABRIC PATCH —

/^EAOr FOR FINISHING
TAPES a PATCHES

FINISHING TAPES 3
PATCHES APPLIED

Figure 45—'Fabric Envelope Prior to First and
Second Coats of Dope

Figure 47—-Apply ing Leading Edge Balance Patch
to Aileron
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rHINGE POINTS MUST BE LEVELn

BALANCE WEIGHT HOUSING

LEVEL TABLE

USE CLAMPS TO SECURE

STANDARDS SO THEY CAN
BE MOVED TO FIT OTHER

SURFACES

HINGE POINT

MOt/AfT CONTROL SURFACE AS SHOWN

WELDED ANGLE IRON

PLACE TIP OF BLOCKS
ADJACENT TO TRIM

TAB
TOP OF BLOCKS MUST
BE LEVEL WITH HINGES

DETAIL A

BALANCE SCALE

NOTE'

SUBTRACT WEIGHT OF
LEVELING BLOCKS FROM
TOTAL WEIGHT READING

TRIM TAB a OPERATING

ROD INSTALLED

CHECK BALANCE AT TRAILING EDGE

Figure 48—Determining Control Surface Unbalance

RESTRICTED
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TOOL

EQUIPMENT

SHEARS

MACHINE, SEWING

MACHINE, PINKING

KNIFE

BRUSH, DOPE

NEEDLES

SCREWDRIVERS

REMARKS

DOPE SPRAYING

PLAIN AND PINKING

(See Figure 30,)

(See Figure 37.)

WIDTH TO SUIT

CURVED AND STRAIGHT TO SUIT

NO. 1 AND NO. 2 PHILLIPS

TRIM TAB (REF)

PLACE BALANCE SCALE
EXACTLY AT THIS POINT

REACTION ON BALANCE SCALE
MUST NOT EXCEED 2 LBS. 40Z.

Figure 49'^Rudder Unbalance Limits

39. METAL STRUCTURE REPAIR MATERIALS.

The fol lowing is a I ist of materials needed
to repair properly the metal structures of eleva-

tor, rudder, ailerons, and landing flaps.

MATERIALS

SHEET, 24ST ALCLAD

RIVETS, AN4U2-ADU

RIVETS, ANU26-AD4

RIVETS, AN426-AD3

RIVETS, B1227-AD4

RIVETS, LS1127-4-4

RIBS, REPLACEMENT

REMARKS

.020 TO .040 INCH THICK

FLAT HEAD

COUNTERSUNK

COUNTERSUNK

BRAZIER HEAD

CHERRY BLIND RIVETS

(See Figures 2, 3 , 5 , and 7

J

W. RUDDER COVERING MATERIALS.

The following materials are required for the

complete re-covering of the rudder. (See Fig-
ure 2J.) Accomplish all patching or partial

re-covering by the use of the same rraterials in

smaller quant it ies. All patch materials should

conform to the same specifications as required

for the original covering of the structure.

MATERIAL

FABRIC, MERCER-

IZED COTTON

AMOUNT REQUIRED AAF SPEC.

42 IN. X 2 YDS.

68 IN. X 4 YDS.

AN-CCC-C-399

MATERIAL

TAPE, PINKED

TAPE, PINKED

CANVAS, 10 OZ.

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH,

RE INF. ASSEM.

55-24044

WASHER, BllOO

WASHER, B1246-3

SCREW, PARKER-

KALON, NO. 4,

PHILLIPS HEAD,

TYPE A, C'SUNK

SCREW, B1286-832-7

SCREW, B1287-832-6

THREAD, MACHINE,

N0.20,4-PLY,LEFT

THREAD, HAND-

SEWING, NO. 8,

4-PLY, LEFT

DOPE, CELLULOSE

NITRATE, CLEAR

PASTE, ALUMINUM-

PIGMENT, AIR-

CRAFT

AMOUNT REQUIRED

2-1/4 IN. X 40

YDS.

1 IN. X 8 YDS.

3 IN. X 3-1/2

IN. (2 REQ.)

2 IN. X 9-1/2

I N.

4 IN. X 18 IN.

(2 REX?.)

7-1/2 IN. X 8

IN.

8 IN. X 10 IN.

6 IN. X 8-1/2

IN. (2 REO-)

12 IN. X 12 IN.

2-1/4 IN. DIAM.

(2 REQ.)

1 REQ.

4 REQ.

155 REQ-

155 REQ.

12 REQ.

2 REQ.

30 YDS.

21 YDS.

AAF SPEC.

6-6 2 B

6-62B

CCC-0-771

TYPE I I

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

V-T-276b,

TYPE IBI

V-T-2 76b,

TYPE I I IB

AS REQUIRED AN-TT-D-514

[See correspond-

ing Par.)

AS REQUIRED AN-TT-A-461

(See correspond"

ing par.)

Ll9l]
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m. ELEVATOR COVERING MATERIALS.

tvbterials required for the complete re-cover-
ing of each elevator section are listed below.

For location and dimensions of tapes and patches,

refer to the elevator re-covering diagram. (See

Figure 28.

)

MATERIAL

FABRIC, MERCER-

IZED COTTON

TAPE, PINKED

TAPE, PINKED

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

PATCH, FABRIC

AMOUNT REQUIRED AAF SPEC.

42 IN. X 1.4 YDS. AN-CCC-C-399

68 IN. X 2.6 YDS.

2-1/4 IN. X

17-1/2 YDS.

1 IN. X 8 YDS.

4-5/8 IN. X

4-5/8 IN.

4-1/4 IN. X

4-3/4 IN.

(2 REOO

1-3/4 IN. X

9-1/8 IN.

5-1/8 IN. X

9-1/8 IN.

8 IN. X9-1/2IN.

4-3/4 IN. X

2-5/8 IN.

2-1/2 IN. X

2-3/8 IN.

6-62B

6-62B

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

AN-CCC-C-399

PATCH, FABRIC

R.H. AILERON SHOWN

7-1/2 IN. X

6-1/4 IN.

TRIM TAB
(REF.)

PLACE BALANCE
SCALE EXACTLY
AT THIS POINT

REACTION ON BALANCE
SCALE MUST NOT EXCEED

PLACE BALANCE SCALE
EXACTLY ATTHIS POINT

REACTION ON BALANCE SCALE
MUST NOT EXCEED 2LBS. 20Z.

Figure Sl'-^Elevator Unbalance Limits

Figure SO-^A Heron Unbalance Limits

MATERIAL

PATCH, FABRIC

PATCH, FABRIC

RE INF. ASSEM.

55-22020

WASHER, BllOO

WASHER, B1246-3

SCREW, PARKER-

KALON, NO. 4,

PHILLIPS

HEAD, TYPE A,

C'SUNK

SCREW, B1286-

832-7

SCREW, 81 287-

832-6

THREAD, MACHINE,

NO. 20, 4-PLY,

LEFT

THREAD, HAND-

SEWING, NO. 8

4-PLY, LEFT

DOPE, CELLULOSE

NITRATE, CLEAR

PASTE, ALUMI-

NUM-PIGMENT,

AIRCRAFT

AMOUNT REQUIRED AAF SPEC.

6 IN. X 7-1/2 IN. AN-CCC-C-399

2-1/4 IN. DIA. AN-CCC-C-399

1 REQ.

30 REQ.

162 REQ.

162 REQ.

8 REQ.

2 REQ.

25 YDS.

20 YDS.

AS REQUIRED (See

corres. Par.)

AS REQUIRED (See

corres. Par.)

V-T-276b,

TYPE IB I

V-T-276b,

TYPE II IB

AN-TT-D-514

AN-TT-A-461

RESTRICTED
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DOPE

BALANCE WEIGHT
HOUSING

LARGE FABRIC
PATCH

Figure 52'^Applying Balance Patch to

Elevator and Rudder

^2. AILERON COVERING REQUIREMENTS.

The materials listed in the fol Icwving table
are required for the complete re-covering of

each aileron. For location and dimensions of

tape and patches, refer to ai teron re-covering

diagram. (See Figure 29. J Accomplish all

patching or partial re-covering by the use of
the same materials in the required smaller
quantities. All patch materials should con-
form to the same specifications as required for

the original covering of the structure.

MATERIAL

FABRIC, MERCER-

IZED COTTON

TAPE, PINKED

TAPE, PINKED

WASHER, BllOO

WASHER, B1246-3

SCREW, PARKER-

KALON, NO. 4,

PHILLIPS HEAD

TYPE A, C'SUNK

THREAD, MACHIKE,

NO. 20, 4-PLY,

LEFT

THREAD, HAND-SEW-

fNG, NO. 20, 4-

PLY, LEFT

DOPE, CELLULOSE

NITRATE, CLEAR

PASTE, ALUMlNU^f-

PIGMENT, AIRCRAFT

AMOUNT REQUIRED AAF SPEC.

42 IN. X 3 YDS. AH-CCC-C-399

2-1/4 IN. X

46-1/2 YDS.

1 IN. X 7 YDS.

10 REQ.

141 REQ.

141 REQ.

30 YDS.

6-62B

6-62B

15 YDS.

AS REQUIRED

(See corre-

sponding Par,)

AS REQUIRED

[See corre-

s Pond, ing

ParJ

V-T-276b,

TYPE IB I

V-T-276b,

TYPE I I IB

AN-TT-0-514

AK-TT-A-461
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PAR. I TO 3

SECTION 5

FUEL AND OIL SYSTEM

1. GENERAL.

The two removable fuel tanks are housed with-
in the wing centersect ion structure and are
held securely in position by three felt-padded
metal straps around each tank. (See Figure
1.) The tanks are installed between the front
and rear spars in the wing centersect ion struc-
ture, and access to them is gained by removing
the fuel tank doors which are bolted to the
lower side of the centersect i on structure.
The oil tank, located at the top of the engine

accessory compartment, is supported on the
upper tubes of the engine mount structure near

the firewall. (See Figure 5.J Two felt-
padded metal straps support the tank between

two upper cross tubes attached to the engine
mount structure.

2. STRUCTURAL DESCRIPTION,

The fuel and oil tanks are each constructed

of two power-formed aluminum alloy sections,

or shells, welded together. The fuel tanks

have also a number of baffles of 52S0 material,

spot-welded across their inner widths. A vented

box I ike compartment of 52S-I/2H material is formed

over the fuel sump between two centrally lo-

cated baffles to retain a volume of fuel over
the sump. (See Figure 2.) The oi I tank has no
internal baffles but depends upon the shape
of its outer shell for its strength. (See Fig-
ure //.j A tubular, vertical compartment through
the center of the tank serves as an oil warming
compartment. (See Figure ^. j This seamless
tube is fabricated of 52S0 aluminum alloy and
is welded into position. All fittings on
the fuel and oil tanks are cast from I95-T6
a I umi num a I loy

.

®

Figure 1— Fuel Tank Supports

3. GENERAL REPAIR.

Repairs to the fuel and oil tanks consist

SUMP FUEL RETAINING BAFFLES

Figure 2—Fuel Tank Construct ion

L 194]
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of smoothing out negligible damage, sealing
small cracks, welding split seams, and weld-
ing inserts into holes or large cracks. Prior
to welding or applying an open flame of any
character, steam the inside of the tank thor-
oughly for at least three hours, or carefully
flush with fire extinguisher fluid (carbon
tetrachloride). A one-hour period is suf-
ficient for the oil tank. Prior to welding
fuel tank areas located between the outer-
most baffles, remove the synthetic rubber flap-

per valves located within the central cham-
ber. These valves are subject to distortion
when in the proximity of heat. Access to
the valves may be gained by removing the fuel

sump.

^. LOCATING SMALL CRACKS.

The presence of minor seepage and vaipor leaks

in the fuel and oil tanks may be ascertained
by air pressure testing. Support the tank in

FILLER NECK
CASTING

WARMING
COMPARTMENT

SUMP CASTING—'

' FORWARD SHELL

Figure 3'^Oil Tank Cons true t ion

a manner equivalent to the original i nsta I la-

tion before starting the test. Accessibility

FILLER CAP VENT LINE
ADAPTER

OIL INLET VENT LINE

ADAPTER

SIDE VIEW FRONT VIEW

Figure 4—Oil Tank Assembly

RESTRICTED
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FIGURE 5

I. OIL TANK 4. OIL COOLER SUPPORTS

Z FRONT SUPPORT 5. OIL COOLER

3. PADDED METAL STRAP

Figure 5—Oil Tank and Oil Cooler Installation
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of the oil tank seams and fittings while In-
stalled permits the use of the original in-

stallation supporting straps for this purpose.
Supporting the fuel tanks may be accomplished
by sawing out pieces of lumber (2 inches thick,
8 inches wide, 42 inches long) to the contour
of the tank, padding the edges which will be
in contact with the tank with felt, and se-
curing the ends together with strap hinges
and hasps as illustrated. (See Figure 6.)

Apply and maintain an air pressure of nox more
than 5 Ibs./sq.in. to the oil tank or 3-1/2
Ibs./sq.in. to each fuel tank. Connect the
air supply hose to the tank sump or filler
opening after plugging tightly any remaining
outlets. Mix one cup of water with l/2-cup
of liquid castile soap; and using a soft-
bristled brush, apply this solution to all

seams or suspected areas. The formation of
a soap bubble indicates a leak. If a soap
bubble is found, mark the location and pro-
ceed with the examination until the entire
tank has been covered. After all leaks are
located and marked, release the air pressure
and proceed with repairs as outlined in the
following paragraphs.

5. SEALING SMALL CRACKS.

Minor seepage and vapor leaks, caused by

minute cracks, may be repaired by sealing with
a suitable synthetic rubber mixture. Before
applying sealant, clean all dirt and grease
from the area to be treated and brighten with
steel wool. The sealant used must be unaf-
fected by fuel and possess good adhesive qualities.

LOW AIR PRESSURE SUPPLY

SUMP OPENING

CUT OUT TO MAKE ALL

OF SEAM ACCESSIBLE.

NOTE
JIG IS OF PINE

BOARD CONSTRUCTION

Figure 6—FuelTank Testing Jig

RESTRICTED
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Dolphin No. 1625 water and gasoline resist-
ing cement, made by the Dolphin Paint and
Varnish Co., Toledo, Ohio, is recommended.
Dolphin cement is supplied in a paste form
and is applied by pressing it into the cracks
with the fingers or thumb. (See Figure j.)
Fi Met out we I I to a feather edge and remove
all excess cement. The tank may be used im-
mediately after repair. This type of repair
will last a considerable length of time; but
if the crack has a tendency to enlarge, it

is-advisable to replace the synthetic com-
pound by means of a welded insertion-type patch
as set forth in the following paragraphs. If

Dolphin cement is not immediately available,
du Pont Cavalprene Cement, manufactured by
E. I . du Pont de Nemours ^ Co., Fairfield,
Connecticut, may be used; but sufficient time
must be allowed for drying before the tank
may be used. Test for sufficiency of repair
as outlined in a subsequent paragraph. If

insufficiency of repair is indicated, apply
sealant to the inner surface of the tank in

a similar manner, but do not use steel wool

on the tank interior. Access to the tank in-

terior is gained by removing the tank sump.

If access cannot be gained by this method,

the leak should be repaired in accordance with

the instructions in the following paragraphs.

SYNTHETIC
RUBBER
CEMENT

Figure 7 — Sealing Small Cracks

6. REMOVING DENTS.

All dented areas in the fuel and oil tanks
should be restored to the original contour
of the tank shell. This may be accomplished
by using a leather mallet and striking the

dented area from the inside. This method may
be used only when it is possible to gain ac-
cess to the interior of the tank. If this
method is not practical, dents may sometimes
be pulled back into shape by welding a 2S0
welding wire to th6 lowest point of the dent and
by exerting a steady pull on this wire while ap-
plying a torch flame evenly over the dented area.
If this method is successful, no further repair
is necessary. Snip off the welding wire "and file
the sharp point, homver, if this " pu II i ng-w i re"
method fails, or if residual cracks or abrasions
are attendant after re-forming, cut out the
damaged area and treat as set forth in the cor-
responding subsequent paragraphs.

7. SPLIT SEAM REPAIR.

Dripping or running leaks caused by cracked
welds along the seams may be remedied by fusing
the crack together by means of a welding torch.
(See Figure 8.) Hydrogen welding facilities
are desirable, but oxyacetylene equipment may
be used with the application of special tech-
nique. Use a tip a size larger than would
ordinarily be used with steel of the same gage
and adjust the torch to produce a slightly
carbonizing flame. The torch should produce
a low velocity bluish flame and not be "blowy."
Use 2S0 welding wire in conjunction with suitable
fluxes. Concluding welding, neutralize all
we Id ing

t ion of

uxes by flushing with a warm solu-
percent sulphuric acid and water.

V
/

Figure 8— We Iding Split Seams

[ 19b]
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8. LARGE CRACK AND HOLE REPAIR.

Holes and large cracks which may be rounded
into holes may be repaired by welding a square,

a circular, or an ovaloid insert into a flanged
opening. Such repairs are illustrated in this

section. (See Figures lo and ii.) Proceed as

follows: If the hole is somewhat regular to

begin with, file it out to form a clean cir-
cle or square, whichever is the most suitable.

To prevent filings from entering the tank in-

terior, turn the tank upside down, reverse the

ends of the file, and file downward. Next,

turn the tank to its original position and
flange the edge of the hole slowly upward, as
illustrated, by means of a metal bar or pipe
and a heavy hammer. (See Figure lo.) Form an

insert of 2S0, 3S0, or 52S0 material over a

wooden block. The material should be cut to

such size and shape as to pennit the insert,

upon completion of forming, to be pressed easily

into the flanged opening in the tank. Press
the insert into position and apply a weld around

the top. Completed welded insert repairs gen-

erally assume one of the three common shapes

illustrated. (See Figure ii- ) Concluding
welding, neutralize all welding fluxes by flush-

ing with a warm solution of 5 percent sulphuric

acid and water. Large holes, long tears, or

lengthy cracks may be repaired in a similar

manner, the insert being shaped to suit the

condition. The repair of holes by welding a

flat patch over the damage is not recommended,

as tests have proven that such repairs fail

under prolonged service. However, a flat welded

patch may be used in the repair of holes in

the oil tank hopper, as this tube is merely

a partition between the warm and cold oil.

The hopper is easily removed by filing the

weld around the hopper inlet plate and pulling

the assembly outward.

9. HYDRAULIC OIL TANK REPAIRS.

Inasmuch as the construction of the hydraulic

oil tank is similar to that of the lubricating

oil tank, all repairs set forth for the latter

will be applicable. (See Figure gJ The ends

of the tank may be removed by filing the welds

around the periphery of the tank. Drain and

flush the tank with carbon tetrachloride before

attempting any repairs.

10. TESTING.

upon completion of repairs, thoroughly clean

and flush the inside of the tank, using a warm

solution of 5 percent sulphuric acid and water.

Steam the interior of the tank with live steam,
and allow to cool and drain. Support the tank
in a manner simi lar to the original instal I at ion

as set forth in a foregoing paragraph. Attach
an air pressure supply hose to one tank out-
let and plug tightly all remaining outlets.
Apply and maintain an internal air pressure
of 5 Ibs./sq. in. to the oil tank or 3-1/2 lbs./

sq. in. to the fuel tank. The tank should
withstand the specified pressure with no evi-
dence of distortion. Thoroughly mix l/2-cup
of I i quid casti le soap with I cup of warm water,

and with a soft-bristled brush, apply this
solution to all seams, welded or riveted areas,
and to all fitting edges. Carefully scruti-
nize the applied solution for evidence of
soap bubble formation. If soap bubbles are
found, indicating a leak, mark the location
and continue the examination until the entire
tank has been covered. If leaks are found,
repair as outlined in the preceding paragraphs.
If no leaks are found after a careful scrutiny
of all possible areas, the tank is ready for
use. Relieve the air pressure before removing
the supporting jig. Wash all soap solution
from the tank with a rag dipped in clean warm
water.

55-58112
058 52SO ALUM.AL

55-58114
064 2S0 ALUM AL

REF. DWG 55-58116

Figure 9—Hydraulic Oil Tank

II. REPAIR TOOLS AND MATERIALS.

To successfully accomplish the repairs out-
lined in this section, all or part of the fol-

lowing tools and materials are required:

TOOL OR MATERIAL

52S0 ALUMINUM ALLOY SIZE AND

I NSERT MATER I AL TO SU I T

52S0 WELDING ROD DIAMETER

REMARKS

TH I CKNESS

TO SUIT
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FIGURE 10

CIRCULAR INSERT

STEP I.

>^l
PREPARE INSERT OF 2S0, 3S0, OR 52 SO
MATERIAL- FORM ABOUT WOODEN BLOCK.

INSERT

STEP 2.

FORM INSERT AS SHOWN.

VISE

BACKING BLOCK "A" FORMING BLOCK "B" ^A

STEP 3.

CLEAN OUT HOLE
AND FLANGE AS

SHOWN.

METAL BAR

STEP 4.

WELD INSERT IN POSITION .

caution! OBSERVE NECESSARY

FIRE PRECAUTIONS.

NSERT

OVALOID INSERT

STEP I.

SAME PROCEDURE AND MATERIALS

AS ABOVE. USE OVALOID INSERT

FOR LARGE HOLES, LENGTHY
CRACKS, ETC.

INSERT

Figure 10— Forming and Welding Insert
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WELDED SQUARE INSERT WELDED OVAL INSERT

Figure 11—-Completed Fuel and Oil Tank Repairs
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TOOL OR MATERIAL

ALUM I NUM ALLOY WELDI NG

FLUX
HYDROGEN WELDING TORCH

AND TANKS
SULPHURI C AC I

D

CARBON TETRACHLORI DE
L

I
OU I D CASTI LE SOAP

2-INCH SOFT BRUSH

REMARKS

PROCURE LOCALLY

OXYACETYLENE MAY
BE SUBSTITUTED

PROCURE LOCALLY
PROCURE LOCALLY
PROCURE LOCALLY
PROCURE LOCALLY

TOOL OR MATERIAL

SYNTHET IC RUBBER CE-
MENT, WATER AND
GASOL INE RESISTI NG

RUBBER AIR HOSE AND
SHUT-OFF VALVE

METAL BAR, HAMMER,
AND WOODEN BLOCKS

REMARKS

DOLPH I N OR CAVALPRENE
OR EQUIVALENT

USED Wl TH TANK TEST-
I NG JIG

USED TO FORM I NSERTS.

OIL COOLERS

12. GENERAL.

A Type C-5 vertical oil cooler, on which
is mounted a Type 0-5 thermostatic re I ief valve,
is located on the bottom of the engine acces-
sory compartment and provides automatic oil
temperature regulation for the engine. The
oil cooler assembly is supported by means of
a bracket extending from the top of the cooler
and attached to the two lower engine mount
tubes with rubber hose connections. (See Fig-
ure 5-^ This Type C-5 oii cooler is manufac-
tured by United Aircraft Products, Inc., Dayton,
Ohio. Repair of these coolers may be necessi-
tated by collapsed tubes, tube leaks, core
surface . I eaks, surface leaks between the core
and shell, assembly leaks through the silver
solder bond, dents in the shell, and bullet
holes in the shell or core.

13. OIL COOLER CONSTRUCTION.

The oil cooler is cylindrical in shape and

has a diameter of 8 inches, a depth of 9-1/2
inches, a frontal area of 50.3 square inches,

and a cool ing surface of 29 square feet. En-

closed by a brass shell, the 9 inches long cop-

per core tubes have .323-inch hexagonal ends,

a .268-inch diameter, and a .006-inch wall

thickness. By means of tin-lead solder, the

hexagonal ends of the core tubes are held to-
gether, one tube to all its adjacent tubes,

and the core assembly to the shell. When the

cooler is installed, the oil seeps down be-

tween the round portion of the cool ing copper

tubes, the hexagonal ends of the tubes being

sealed with solder. (See Figure 12-)

m. CLEANING OIL COOLERS.

Prior to making any repairs, remove the

cooler and drain all oil in the cooler. Heat

a quantity of carbon tetrachloride to the boil-

ing point, pump the solution through the cooler,
and strain the solution as it leaves the cooler.
If bearing metal particles are found, the cooler
should be replaced. After thoroughly flush-
ing the cooler with the organic solvent, thor-
oughly clean the cooler with I ive steam for
one-half hour. Allow the steam to pass down-
ward into the internal passages, and position
the cooler so that the condensed steam will
drain freely from the bottom.

15. TESTING OIL COOLER FOR LEAKS.

If it is necessary to locate leaks in the
cooler, seal all openings in the cooler except
one, and to this opening apply an air pressure
not to exceed 75 Ibs./sq. in. Slowly submerge
the cooler in warm water; and where bubbles appear,
mark the location with a wire clip. Continue the
examination until the entire cooler has been
covered. Remove the cooler, disconnect the
pressure line, and allow the cooler to drain.

AIR FLOW REGULATORS

UPPER
MOUNTING
BRACKET

OUTLET CORE FACE

TYPE D-5
THERMO-
STAT! C

RELIEF
VALVE

LOVi/ER

MOUNTING BRACES

NLET

AIR SCOOP OUTER SHELL

Figure 12—-Oil Cooler Assembly
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16. REMOVING SINGLE TUBES.

The best method for removing leaking or col-
lapsed tubes is as follows: (See Figure 25. i

Obtain at least two pieces of 5/16-inch hex-
agonal metal bar stock 4 inches long, and bevel

the sharp edges from the ends. Heat these
bars in a gas furnace; and while the irons

are heating, push a 12-inch wire through the

marked end of the defective tube in order to

identify the corresponding tube ends. Flux

both ends of the tube to be removed. With a

smal I pair of tongs, remove each of the heated

metal bars from the furnace, withdraw the iden-

tifying wire from the defective tube, and in-

sert the tip of one iron into the tube end.

As the wire is withdrawn from the opposite end,

insert the t i p of the other iron into that end.

If the irons are hot enough, the solder bond

should be broken immediately. When this occurs,

gently tap one of the hexagonal bars until

the tube is pushed out the opposite end. Re-

move the bars from both ends of the tube; and

us i ng a pai r of p lie rs, pu I I the protrud i ng

end of the tube out through the core. Clean

the adjacent tube surfaces. If any lumps of

solder adhere to the adjacent tubes, shape

the opening in the core with the hexagonal

i ron bar.

17. REPLACING TUBES.

Replacement tubes should conform to AAF Og.
065948-9. (See Figure iq. ) Flux each end of

the replacement tube and dip the hexagonal

ends into molten tin-lead solder. Flux the

openings in the core where the old tube has

been removed and insert the new tube. With

a pair of sharp-nosed pliers, re-form the hex-

agonal sides of the tubes adjacent to the new

tube. After refluxing, use the standard sol-

dering iron and melt tin-lead soldering wire

over the face of the core with an oscillating

mot ion of the i ron.

18. REMOVING LARGE SECTIONS OF CORE.

The procedure outlined for the removal of

single tubes should be used when removing one

tube or several tubes. However, if a large

section of the core must be removed, use an

oxyacetylene flame on both ends of the core.

Care must be taken to avoid the use of exces-

sive heat when melting the solder bond from

large sections of the core. Use only enough

heat to melt the solder, then swiftly apply

pressure to remove the core section.

19. LEAKS ON CORE SURFACE.

Clean the area around the core surface leak,

and flux the surface with zinc chloride flux.

Using a t i n- 1 ead solder wire and a hot iron,

solder over the point of the leak with an os-
ci Mating motion of the iron. Leaks between
the core and she I I assembly may also be stopped
by the application of solder.

2C. LEAKS AROUND SHELL SEAMS.

To stop leaks around the silver-soldered seams

of the shell assembly, thoroughly clean and
flux the area. Using a soldering iron, melt
a tin-lead soldering wire over the leak with
an oscillating movement of the iron.

21. DENTS IN SHELL.

Large dents in the shell not indicating sharp
radii may be corrected by the following pro-
cedure: Apply an air pressure of from 30 to

40 Ibs./sq. in. to the inside of the cooler.
Utilizing an acetylene flame, carefully heat
the area affected by the dent. Under the air
pressure from within, the material should re-

turn to its normal contour. Sharp dents some-
times may be corrected by soldering the end
of the silver solder wire to the center of the

dent. After this is done, gradually pull the
shell back into position.

22. HOLES IN SHELL.

Small holes not exceeding 1/4-inch in di-
ameter may be patched by utilizing a piece of
.040 inch thick or .050 inch thick brass. Thor-

oughly clean the area with steel wool, and soft
solder the patch over the hole. Large holes
in the she! I may be repaired by silver solder-
ing, provided the core is properly protected
from excessive heat by utilizing wet cloths.
Holes in the inside shell are extremely dif-
ficult to repair, and the cooler should be re-
placed rather than repaired.

23. TESTING OIL COOLERS.

Upon completion of repairs, test the cooler
as follows: Plug all outlets except one, and
to this outlet apply an air pressure of 75
Ibs./sq. in. Submerge the cooler in warm wa-
ter and check for leaks. If a satisfactory
repair is indicated, thoroughly flush the cooler
with hot water and then apply live steam to
the cooler interior for one-half hour. If the

RESTRICTED

I 203 ]



RESTRICmD
FUEL & OIL
FIGURE 13

HEXAGONAL BAR FOR
TUBE REMOVAL



FUEL
PAR.

& OIL
23 TO 25

RESTRICTED

cooler is to be installed immediately, pump
hot light engine oil through the cooler prior
to installation. If the cooler is to be stored,

prior to storage, heat a tank of SAE 20 engine
oil to I2rc (250°F) and immerse the cooler
in the oil. Vigorously agitate the cooler until

the bubbling ceases. Remove the cooler, allow
it to drain, and plug the fittjng opening.

24. OIL COOLER REPAIR MATERIALS.

MATERIAL

FLUX, ZINC CHLORIDE

WIRE, SILVER SOLDER

WIRE, TIN-LEAD SOL-

DER

TUBES, CORE REPLACE-

MENT

SHEET, BRASS

REMARKS

FOR BOTH SI LVER AND

Tl N-LEAD SOLDER

AAF SPEC OO-S-561
1/16- IN. Dl AMETER
AAF SPEC. QO-S-571
1/8- IN. DIAMETER
AAF PART NO. 065948-9

AAF SPEC. OO-B-611
.025, .040, .050 IN.

THICK, HALF HARD.

25. OIL COOLER REPAIR TOOLS.

Depending upon the extent of repairs to be

undertaken, all or part of the following tools
shou Id be aval I able.

TOOL

TORCH, OXYACETYLENE

TANK, OXYGEN

TANK, ACETYLENE

REGULATOR, PRESSURE

FURNACE, GAS-FIRED

IRONS, SOLDERING

BAR, 5/16-1 N. HEX.

METAL

REMARKS

SMALL

TWO LARGE ELECTRIC
OR GAS-HEATED IRONS

FOR REMOVING TUBES,

TWO BARS 4 IN. LONG

REQUIRED.
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SECTION 6

LANDING GEAR

I. GENERAL.

A fully retractable, hydrau I ica My operated
main landing gear and a nonret ractab le, full-
pivoting tail wheel are provided. All components
are of the single-leg, half-fork type and are
equipped with air-oil -type shock struts. (See
Figure 1.) Inasmuch as most repairs to the
landing gear are accomplished by part re-
placement, procedures outlined in this Section
deal mainly with the removal, repair, and re-
assembly of the tires, tubes, and wheels.
Broken or cracked components of the landing
gear assembly, or bent or chafed axles and
pivot pins must be replaced. Aii special tools
and materials mentioned are tabulated in the
closing paragraphs.

AIR-OIL SHOCK STRUT AXLE

BRAKE PISTON

BRAKE SHOE

Figure 1 — Main Landing Gear Shock Strut

2. MAIN LANDING GEAR.

The main landing gear consists of two iden-
tical left-hand and right-hand components
which retract inboard into the wing center-
section just forward of the main spar on
which they are supported. (See Figure 2.)

On each component is mounted a one-piece, cast
aluminum al loy, drop-center wheel assembly
which is machined to permit installation of
the steel drum I iner, the bearing cups, and
the 27-inch tire. The wheel access fairing
is of stamped aluminum al loy and is eas i ly

removed to inflate the tire and inspect the
bearings. Small raised inflation seams or
deflection marks are provided on the periphery

of each sidewal I of the tire as an aid to
prope r i nf lat i on

.

3. TAIL WHEEL.

In likeness to the main landing gear, the

1. STRUT FAIRING

2. SHOCK STRUT
3. WHEEL JACKING POINT
4. 27 "SMOOTH CONTOUR WHEEL

Figure 2— Main Landing Gear

tail wheel assembly is also a single-leg,
half-fork, fu I I -cant i lever structure. The

tail wheel support assembly consists of an

aluminum alloy casting and a chrome molybdenum
steel forging knuckle assembly mounted on

roller bearings within the rear portion of

the support. (See Figure g.j The assembly is

attached to the fuselage aft section at three

points. Two of these points are the main
trunnions at the forward end of the cast al-
uminum alloy support to which the fork and

the steering mechanism are mounted. The third

point of attachment is located at the top of

the pneudraulic shock strut. The axle and

fork are of heat-treated chrome molybdenum
steel. The fork is so heat treated as to

make it the weakest item in the assembly and

thereby prevent failure of more important

units. Unlike the main landing gear, the

tail wheel hub casting is made up of two parts

as an aid to easy mounting of the tire and

tube. (See Figure 4.) A 10-inch, smooth-
contour tire is mounted on the tail wheel,
the casing of which is also provided with
small raised inflation seams or deflection
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marks on the periphery of each sidewall as
an aid to proper inflation.

^. REMOVAL OF WHEEL ASSEMBLY.

To remove the main landing gear wheels,
place an outer wing jacking stand under the
outer wing jacking points and extend the jack
until the wheel is free to rotate. The tank
doors must be installed before jacking the
airplane at the outer wing jacking points.
An alternate method of jacking is accomplished

by placing a small hydraulic jack in a main

landing gear wheel jack cradle and placing
the center of the jack under each landing

gear strut at the jacking point provided.
(See Figure 5. J Extend the jack until the

wheel is free to rotate. This latter method

shock strut

:trunnTon

Figure 3— Tail Wheel Assembly

must necessarily be used if the wings are not

attached. Remove the dzus-fastened access

fairing plate. Remove the hub nut cap retaining

spring and the hub nut cap. Extract the cotter key

and unscrew the large hex nut on the axle. (See

Figure 6.) To remove the tail wheel, place a jack

under the tall jacking point located at station

215-5/8 and extend the jack until the wheel is

free to rotate. Remove the screw-fastened wheel

fairing plate; extract the cotter key and remove the

retaining nut and washer from the axle. (See

Figure 7.j

5. REMOVAL AND INSPECTION OF TIRE AND TUBE.

Remove the tire from the wheel with any

standard or improvised tire tools which are

free from sharp edges. Care must be taken

not to injure tire, tube, or wheel with these

Figure 4— Tail Wheel Components

tools. Inspect inside and outside of tire

casing for damages. Classify the damage as

repairable or not repairable, and treat ac-
cordingly. External defects of the casing
or damage which does not affect the fabric
imy be repaired. All damaged casings shall

be repaired except those having one or more

of the following defects: internal breaks,

cuts or tread wear which exposes the fabric
carcass; diagonal or X breaks; injuries to
the bead or bead area, except in cases where
the chaffer fabric is damaged or loose, pro-
vided the damage is not caused by working of
the beads; evidence of body ply separation
or severe sidewall flexing; injuries through
at least 50 percent of the cord body and

larger than 2 inches; sidewall injuries re-

quiring patch repairs; two sidewall injuries

TJ3II4
JACK CRADLE

HYDRAULIC
JACK

Figure 5— Hydraulic Jack Cradle
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within 60 degrees of each other; and injuries
of any kind that cannot be repaired in a
satisfactory manner. Worn casings retaining
more than 25 percent of their estimated serv-
ice life and having no irreparable injuries
shall be treaded except when the casing has
been treaded twice or where the tread is un-
serviceable because of cactus spines. Inspect
the tube for the following defects: physical
damage to the valve or faulty attachment to
the tube; tube body defects, or evidence of
wrinkles or creases; tube body thin spots,
cuts, punctures, chafing, or damaged areas
resulting from casing breaks. To expedite
repair, mark all injuries as they are found,

6. WHEEL INSPECTION AND REPAIR.

After the tire and tube have been removed
from the wheel, inspect the rim for evidence
of corrosion, cracks resulting from careless
use of tire tools or impact of any object,
and worn places in the protective coating of

paint on the rim. If the wheel becomes damaged

to the point where excessive distortion is

noted or where cracks appear in the casting,

no attempt should be made to repai r the wheel

or rim. Portions of the wheel where the

original finish has become worn or has peeled

off should be retouched with lacquer. One

or two coats should be applied, depending

upon the condition of the old paint. If it

is necessary to ref inish the surface complete-

ly, one coat of primer fol lowed by two coats

of lacquer should be applied. It is essential

that the surface be thoroughly cleaned before

the application of the primer. The old finish

.should be removed with acetone.

7. NEW CASING REPAIR.

New casings having defects of a minor or

iTBJor nature may be repaired before use. Re-

pair all defects of a new casing in the same

rranner as set forth in the following para-

graphs for used casings. The follcwing defects

appearing in new casings shall be considered

negligible: lettering i 1 leg ib le on one s ide

only; portions of deflection markers missing

prov'ided that at least 75 percent of the

rrarker is visible on each side of the casing;

rounded edges of tread design due to lack of

pressure when curing, when the radius does

not exceed one half of the nonskid depth;

depressions in the tread or sidewalls caused

by foreign material or air traps when the

presence of such depressions does not affect

the serviceability of the casing; inside

i ndentat i ons^ caused by foreign substances,
when such indentations are smooth and shallow;

spread cords when the space between cords
does not exceed the width of one cord and
when the cord count over a 15-degree arc of

the casing is not reduced more than 15 percent.

Figure 6—Removing Main Landing Gear Wheel

8. CASING REPAIRS.

A I I repa i rs to cas i ngs sha I 1 be made with

standard commercial type uncured or semicured

cord fabric. The number of cords and the

quality shall be the same as those in the

original casing. If any of the repairable
defects or damages listed in a foregoing para-

graph are present, repair as foiloA/s: Remove
a I I weakened or weathered cords and roughen

all skived tread surfaces. Thoroughly clean
and buff a I I cord surfaces to which new material

is to be applied and coat all exposed cords
with cement immediately after they are exposed.

Repair injuries through the tread or sidewall

only and those smaller than 1/2-inch extending

into not more than 25 percent of the cord body

p I ies by f i I I ing the ent i re hole with gum and

applying a small piece of sheeted gum stock
over the hole on the inside cord ply. Rein-

force with an inside patch all injuries larger

than 1/2- inch or extending through more than 25
percent of the cord body plies. Clean, cement, and

replace all chaffers damaged by tire tools in

removing the casing from the rim. Cure all
repairs by any suitable means. If original
type molds are used, register the tread design
on the casing with the tread design in the

mold. Regulate the time and temperature of

the cure so that it will be appropriate for
the rubber stock being cured. Tread cuts
which do not penetrate the fabric are to be
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cleaned, filled with commercial tire cut
filler, and cemented in place. If sidewall

blisters are present that can be cleaned and
repaired with no resultant damage to the fabric

carcass, or if the rubber fairing immediately
above the rim flange separates from the fabric

carcass with no apparent injury to the car-
cass, the damaged areas may be repaired by

cleaning with wash thinner or gasoline, buff-
ing the areas to be cemented, and cementing
separated areas with airship rubber cement.
A I low cement to become tacky, and press rubber
sidewall firmly against the fabric carcass.
Some means should be provided to maintain
a constant pressure on the repaired area
until cement has become thoroughly dry.

Figure 7—Removing Tail Wheel

9. TREADING.

All treading materials and workmanship
shall be in accordance with high-grade com-
mercial practice covering this type of repair

work. Repair a I I damaged casings except those

having one or more of the defects listed in

a following paragraph. Normally, the treading

operation shall be confined to the entire portion

of the wearing surface of the casing that is

between and including the inflation deflection
markers. Replace the deflection markers. When

treading a casing having the tread or breaker

plies separated from the carcass or having

deep cuts in the tread, include as much of the

sidewall as is necessary to produce a service-

able casing. Remove the old tread and portions

of the sidewall where necessary and thoroughly

roughen the working surface. Cover the working

surface with vulcanizing cement and apply the

new stock* Care must be taken when rolling

down the new stock so as to exclude all air

from between the new stock and the original
carcass. Cure the treaded casing in full

circle or factory-type molds, using appropriate
time and temperature for the rubber stock
being cured. Clean and paint the treaded
casing after removing it from the mold.

10. MARKINGS.

All repaired or treaded casings shall be

properly marked upon completion of repair.

Identify a repaired casing by painting or

rubber stamping an arrow and the letter R

on the repaired area. Use suitable red or

yellow paint or enamel for this purpose. Burn

the brand REP on each repaired casing im-

mediately following the original serial number.

Apply the above brand each time a casing is re-

paired, in addition to all former brands.

Burn the brand TR on each treaded casing im-

mediately following the original serial num-
ber. If the original serial number was removed

in the treading operation, replace it by some
approved method. Apply the TR brand each time
a casing is treaded, in addition to all for-
mer brands. All casings repaired or treaded
by other than the original manufacturer must
have the contractor's name or trademark burned

upon them.

11. TUBE REPAIR.

Thin spots, cuts, and punctures may be re-

paired by patching or vulcanizing by any

approved method. The patch size and the number

of patches should be limited, as the weight
of the patch or patches may cause tube un-

balance. If large holes or extensive thin or
chafed areas are present, the tube must be dis-

carded.

12. TIRE AND TUBE BALANCE.

In order to prevent dynamic unbalance of the
landing gear tires at high speeds, it is neces-
sary to balance the tires and tubes statically.
The maximum static unbalance for a 27-inch
smooth-contour tire as set forth in the AAF
Spec. AN-C-5 is 12 inch-ounces. Inasmuch as
attaching balance weights on the outside
periphery of the tire is difficult, balancing
methods set forth in the following paragraphs
will designate all weights at the rim line.

Twelve inch-ounces on the outside periphery
of the casing is equal to approximately 2-1/2
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ounces at the rim line. Hence, all main landing

gear tires should not exceed a maximum static
unbalance point of 2-1/2 ounces at the rim
line. The tail wheel need not be balanced.

13. TUBE BALANCING.

In order to balance statically a patched
tube, a balance wheel is needed. (See Figure
8.) One may be fabricated from wood or from
a discarded wheel. The balance wheel must be

statical ly balanced before any attempt is

made to balance the tire or tube. Inflate
the tube until the true shape is reached but

no stretching occurs. Mount the tube on the
balance wheel and allow the wheel to rotate.

The heavy portion of the tube wi I I seek the

lowest point on the wheel. Mark this point,

rotate the wheel 90 degrees, and add a balance

weight at the rim line. Experiment with dif-

ferent weight values until the accurate amount

of weight required to balance the tube is

found. If this weight exceeds 2-1/2 ounces,

patches may be added 180 degrees from the

heavy spot for a counterbalance. Apply all

ADD BALANCING DOUGH
OPPOSITE HEAVY MARK

HEAVY
SECTION
MARK

balance patches with the tube fully inflated.

When the weight required is less that that

mentioned, mark the light area of the tube
to facilitate wheel balancing upon insertion

of the tube into the casing.

m. TIRE BALANCING.

fvbunt tire on balancing wheel and determine

the balance weight as directed for tube balancing

in the preceding paragraph. (See Figure H.)

As soon as the correct amount of balance weight

is found, rmrk the heavy section. If the static

unbalance exceeds 2- 1/2 ounces at the rim line, re-

move the tire from the balance wheel and spread

the beading apart with wooden blocks directly

opposite the heavy section. The inside area

of the casing to which balancing dough is to

be applied is indicated by a dotted line. (See

Figure H.) Clean the inside of the casing
for an area of at least 1-1/2 square feet,

using a wi re brush and a rag slightly moistened

with wash thinner. Apply one coat of Good-

year rubber cement No. 865 with a 2- inch stiff

brush. (See Figure g.) Allow to dry for

>
2" STIFF- BRISTLED

BRUSH-

Figure S^Balance Wheel Figure 9—Applying Cement
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CEMENT

Figure 10—Applying Balancing Dough

30 minutes and apply Goodyear No. 865C balanc-

ing dough cement with a metal spreader. (See

Figure 10.) A I Ida/ to dry for 30 minutes. The

amount of dough applied will depend upon the

weight required to balance the tire. Recheck

the tire balance on the balance wheel; add

or remove balancing dough until balancing

weight is within the minimum of 2-1/2 ounces.

After the balancing dough is dry, apply powdered

tire talc to the balancing dough. (See Fig-

ure 11.) This prevents the tube from sticking

to the balancing dough. The tire is now ready

for i nsta I I at i on.

15. ASSEMBLING TIRE AND TUBE ON WHEEL.

Lay the wheel on a flat smooth surface with

the drop-center rim portion toward the top.

Utilizing standard tire tools and a rubber

mallet, mount one bead of the casing on the

rim. (See Figure i6.) Before inserting the

tube, dust the entire tube surface with pcMdered

tire talc. This may be best accomplished by

placing a quantity of tire talc in a shallow

Figure 11 -'Applying Tire Talc to

Balancing Dough

box, laying the tube on the bottom, and applying

the tire talc with a cheesecloth. (See Figure

i6, Detail B.) The tube rmy also be dusted when

fully inflated if a dusting box is not available.

(See Figure 12.) Tie a 2-foot cord securely
onto the valve stem, or screw on a valve exten-

sion. (See Figure 29. j Insert the tube into

the casing, carefully aligning the rmnufacturer's

tire and tube heavy and light section marks.

These appear in the form of a red dot or mark on

the side of the tube and the casing. (See
Figure 14.) Al ignment of these two red dots
is essential to whe^^l balance upon installation

of the tire and the tube on the wheel. Place
the valve stem opposite the valve hole. Thread

the valve stem string or extension through the

valve stem hole in the rim, screw on the valve
locknut a few turns, and add just enough air
to shape the tube properly. If too much air
is added, difficulty will be encountered when
mounting the remaining bead of the casing.
Mount the second bead of the casing, starting
at the valve. The use of tire-holding clips
will expedite the mounting of the second bead

RESTRICTED
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CHEESE CLOTH

Figure 12-^Applying Tire Talc

to Inflated Tube

of the casing. (See Figure i^.) After the casing

is properly mounted, add air slowly until the

casing beads seat. If the beads of the casing
do not seat properly, deflate the tube, realign

the casing, and re inflate. Remove the valve
core, and fully deflate the tube to relieve
the pressure on any folds or buckles and to

permit the tube to assume its proper contour
within the casing. Be sure both casing beads

Figure 13—Valve Extension

remain properly seated on the rim. Replace
the valve core, inflate the tire to the re-

quired pressure, and tighten the valve locknut.

Inflate the tire until the deflection marks

on the side of the tire just contact the ground

line when the airplane is in a three-point
position on hard level ground. Under normal

conditions, this inf lat ion wi I I be equivalent

to approximately 30 Ibs./sq.in.

16. MOUNTING TAIL WHEEL TIRE AND TUBE.

Inasmuch as the hub of the tail wheel is of

a two-piece construction, the mounting of the

tire and tube of the tail wheel is not similar

to that of the main gear. Apply tire talc to

the tube by placing the tube in a dusting box

and applying tire talc with a cheesec loth, f^eg

Figure i8.) Insert the tube into the casing

CASING HEAVY SECTION
MARK

TUBE LIGHT SECTION
MARK

Figure 14—Tire and Tube Markings

and partially inflate. (See Figure ij, Details

A and B.) Remove the demountable rim por-

tion of the hub and slip the tireand tube
over the remaining portion. (See Figure ly

,

Details C and D.) Thread the valve stem
through the valve stem hole and place the de-
mountable portion of the hub in position. Place

the retaining spring in position and inflate

the tube. (See Figure ij , Details E and F.)

T J329i-2
TIRE
INSTALLATION
CLIPS

Figure 15-^pecial Tire Tools
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Figure 16—Mounting Main Gear Tire and Tube
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E IE
Figure 17—Mounting Tail Viheel Tire and Tube
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Figure 18—Apply ing Tire Talc

to Tail Wheel Tube

17. TOOLS.

Jacking stands and special tools are obtain-

able to expedite wheel jacking, removal, and

reassembly. All special tools listed are manu-

factured by North American Aviation, Inc., for

use with this series of airplanes. To remove,

repair, and reinstall landing gearwheels and

tires properly, all or part of the following

tool s are requ i red:

TOOLS

CRADLE - JACK

STAND - WING JACK! NG

STAND - TAIL JACKING

WRENCH - MAIN AND AUXILIARY

LANDING GEAR HUB NUT

TOOLS, TIRE

MALLETS, RUBBER

EXTENSION, VALVE,

FLEXIBLE
JACK, SMALL, HYDRAULIC

18. MATERIALS.

REMARKS

PART NO.

PART NO.

PART NO.

TJ 3114

TJ 4612

TJ 2164

PART NO. TJ 4429

1-1/2 I NCHES BY If

INCHES, OR LARGER

LARGE OR MEDIUM

AT LEAST 6 I NCHES

LONG

USE UNDER WHEEL

JACK ING POI NT

The following materials are needed for re-

pairs outlined in this Section:

MATERIALS

CEMENT, A! RSH t P RU BBER

TALC, POWDERED, TIRE

LACQUER, CELLULOSE
N

I

TRATE
PR I MER, METAL Z I NC

CHROMATE
ACETONE
FILLER, RUBBER T I RE

CUT

REMARKS

SPEC. 20-37
CLASS 04-B
SPEC. 4-33
CLASS 29

SPEC. 3-158

SPEC. 14080
SPEC 0-A-51A
COMMERC ! AL TYPE,

PROCURE LOCALLY
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SECTION 7

CONTROL CABLES

I. GENERAL

The control cables are fabricated mostly of
extra-flexible preformed corrosion-resistant
steel; however, tinned steel cable is also used

interchangeably. Cables vary from 1/16 to 5/32-
inch in diameter. Cables of 1/8-inch and larger

are composed of seven strands of 19 wires each.

Cables 1/16 and 3/32- inch in diameter are com-
posed of seven strands of seven wires each.
The main control cable terminals are of the
die-swaged friction type. The remaining cables
are either sweat-soldered into tinned terminals

or woven spliced. For information pertinent
to the type cables and cable terminals used
in original fabrication see Figures I and 2.

It is to be noted that these figures list only

the terminals directly swaged, soldered, or
spliced to the cable. Miscellaneous fittings
subsequently screwed to the end terminals are
not I isted.

2. NEGLIGIBLE DAMAGE

During overhaul periods, or more frequently
if circumstances permit, test the control ca-
bles for broken wires by passing a cloth along
the length of the cable. Broken wires will
be indicated where the cloth is snagged. Broken
wires should not De permitted in the cables
of the trim tab control system^ nor of the rrain

control system where such breakages occur in

that length of a cable norrmlly passing over
a pul ley or through a fa i riead . A max imum of

seven broken wires along a straight uninter-
rupted length rmy be permitted without replace-
ment of the cable. Broken wires, when found,
should be cut off short and served or soldered
to the cable. It is recommended that records

designating tne status of the damaged cables
be maintained as an aid in determining the fu-
ture disposition should additional damage occur.

3. CABLE REPLACEMENT

Wherever possible, duplicate spare cables should

be utilized for replacements. See Figures I

and 2 for the part numoers of al I control cables.

^, CABLE FABRICATION

If spare cables are not available, exact du-
plicates of damaged cables should be prepared

in accordance with the data contained in Fig-
ures I and 2. However, if facilities and sup-
plies are limited and ininediate replacement is

imperative, replacements sometimes may be
prepared in the customary rmnner, using thimbles,

bushings, and turnbuckles in place of original

terminals. When this is done, cables having
a diameter of 3/32- inch or over may be woven
spliced by means of the five-tuck method, and

cables less than 5/32- inch in diameter may be

wrap-soldered. The following chart specifies
the particular terminals recommended for use

with an improvised woven spl iced and wrap-soldered
cable only.

CABLE
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ALL FITTINGS ARE SWAGED
EXCEPT AS NOTED

n

w

i

SOLDER GABLE
TWO (2) PLACES
INSIDE DRUM BE-

FORE SPLICING fi^ ^

END

HI
A WRAP SOLDERED SPLICE

4> SOLDERED FITTING

Figure 1 —Types of Cables
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CABLE LOCATION

PARKING BRAKE

REAR BRAKE - REAR RUDDER PEDAL TO

MASTER BRAKE CYLINDER
FRONT BRAKE - FRONT RUDDER PEDAL TO

rtASTER BRAKE CYLINDER

LANDING GEAR POSITION INDICATOR

LANDING GEAR POSITION INDICATOR
TAIL WHEEL CONTROL
MANUAL STARTER ENGAGING CONTROL
ELEVATOR FRONT LOWER
ELEVATOR FRONT UPPER
ELEVATOR REAR

AILERON CONTROL FRONT - WING C. S.

AILERON CONTROL REAR - WING C. S.

AILERON CONTROL FRONT - OUTER WING

AILERON CONTROL REAR
RUDDER CONTROL FRONT
RUDDER CONTROL FRONT
RUDDER CONTROL REAR

RUDDER CONTROL REAR
RUDDER - BALANCE

ELEVATOR TRIM REAR

ELEVATOR TRIM FRONT
RUDDER TRIM - FRONT

- OUTER WING
LH

RH

LH

RH

RUDDER TRIM - REAR

FLAP POSITION INDICATOR

INSTRUMENT FLYING HOOD RELEASE

LATCH - FRONT

INSTRUMENT FLYING HOOD RELEASE
LATCH - REAR

NO.

REQD.

I

2

N. A. DWG.

NO.

77-33t50
66-33t76

66-331*77

36-33562-
36-33562-
66-3H0I2
77-45011
66-52217
66-52218
77-52219
66-52310
65-52311
66-52312
66-52313
66-52159
77-52159
66-52160
77-52160
66-52161

66-52527

66-52528
66-52537

66-52538

55-52629

58-73012

59-73031

TYPE

IV

IV

VI

III

VI

VI

VI

II

II

VI

VI

V

V

VI

VI

I

XII

XI

X

XII

IV

VIII

FITTING A

NAF3I062IB-2
NAF3I062IB-5

NAF3I062IB-5

AC066I35
AC066I35
NAF3I062IB-5
77-15039
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-1
BI277-1
B 1 277-1
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-1
NAF3I062IB-3

BI281-L

NAF3I062IC-2
BI281-R

BI281-L

AC066I35

55-73015

55-73015

CABLE
DIA.

1/ 16

5/32

5/32

1/ 16

1/16

5/32

1/16

1/8

1/8

1/8

1/8

1/8

1/8

1/8

1/8

1/8

1/8

1/8

3/32

1/16

1/16

1/16

1/16

1/16

1/16

1/16

FITTING B

AC066I35
NAF3I062I-S-32D-5RH

NAF3I062IB-5

25-33526
25-33526
NAF3I062I-S32D-5LH
77-15012
NAF3I062I-S2ID-1RH
NAF3I062I-S2ID-1RH
NAF31062I-S2ID-1LH
NAF3I062I-S2I0-1RH
NAF3I062I-S2ID-1RH
NAF3I062I-S2ID-1LH
NAF3I062I-S2ID-1LH
NAF3I062IB-1
NAF3I062IB-1
NAF3I062I-S2ID-1LH
NAF3I062I-S2ID-1LH
NAF3I062I-SI6D-3LH

AN 1 1 1-3

NAF31062IC-2
Bi281-R

ANIII-3

25-33526

25-33526

25-33526

LENGTH
IN INCHES

25-15/15
72-11/32

12-5/8

53

88-3/8
33-5/32
25-1/16
215-7/32
173-11/32
15-19/32
92-9/15
90-5/32
61-21/32
69-15/32
165-1/8

165-5/16
63-27/32
63-5/32
111-9/ 16

231-1/8

306-15/16
315-3/8

191-5/8

77-7/16

18-3/1

85-3/8

ADDITIONAL
FITTINGS
AS NOTED

23- 52153(C)
23-52161(0)

19-52510 C)

19-52505(0)

I9-525I0(C)
19-52505 (D)

52-73010(0
55-73011(0)
52-73016 E)

55-73005 (F)

52-73010(0
55-73011(0)
52-730 16(E)

59-73005 (F)

58-73035(6)

Wipe off all excess oil. It is to be notea
that corrosion-resistant steel cable does not
require this treatment for rust prevention.

8. SV^AGED TERMINALS

Figure 2—Cable Data

cable ends, prior to the second swaging operation.

Swaged terminals should be utilized in fabri-
cation only if they were original ly employed.
The specific term-inals noted on Figures I and
2 must be used in their original function. After
preparing the necessary caole length with al-
lowance made for the fitting elongation under
swaging and proof loading, coat the end of the
cable with No. 10 SAE I ubricat ing oi I . In-
sert the cable into the terminal approximately

I inch, Dend the cable toward the terminal,
straighten the cable back to normal position,
then push the cable end entirely into the ter-
minal. Apply a drop of I ight oi I to the terminal
and insert the terminal about 1/4- inch into
the die when the die is moving at a slew speed.
Then insert the fitting entirely into the die
and adjust the die for regular speed (see Fig-
ure 3J . If swaged terminals are used on both Figure 3— Cable Terminal Swaging
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BUSHING (REF.)

4 6 7

FREE END

SERVING CORD
WRAP TIGHTLY AND VARNISH

Figure 4-^Preparation of a Woven Cable Splice
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accurately measure the over-all caDle length.

If, after swaging, the terminals have more than
the allowable l/2-clegree bend, secure them in

a vise and straighten with as few appi ications

of pressure as possible.

9. SWEAT-SOLDERED TERMINALS

Sweat-soldered terminals should be employed
in fabrication only where they were originally

ut i I ized. See Figures I and 2 for specific types

of t inned term! na Is ut i I ized in or ig i na I fab-
rication. Stearic acid or a suitable mixture
of stearic acid and resin or resin dissolved
in alcohol may be used as the soldering flux.

f'Ajriatic acitl should not be used as a flux. The

tenninals should be prepared as follavs: Apply

the soldering flux to the end of the cable and

insert the end of the cable into the barrel of

the terminal, allowing the cable to extend through

the barrel a smal I amount. Free the end strands

of the cable and a I lew them to fray. Pul I the

cable back into the barrel until it is flush,

then thoroughly sweat solder into the cable
and barrel until solder appears at both ends

of the barrel. Avoid overheating the solder;

Sweat-soldered terminals can be eas i l-y distin-

guished from swaged type terminals by the air

holes provided in the barrel of the terminal.

These air holes a I low the molten solder to per-

rreate the strands of the cable with no a i r bub-

bles attendant. (See Figure ^.)

NAF 3I062IC (SWAGED TYPE)

10. WOVEN SPLICED TERMINALS

The five-tuck woven spl iced terminals may be

utilized on cables of 3/32-inch diameter or
greater in place of swaged terminals where fa-

cilities are limited and immediate replacement

is imperative. In some cases it will be nec-
essary to splice one end of the cable on as-
sembly. For this reason, invest i gate the or ig ina I

installation for pulleys and fairleads that
might restrict the passage of the splice. The

procedure for the fabrication of a woven splice

is as fol lows: See Figure 4 for the designa-
tion of numbers and letters referred to in this

sequence of operations, and see Paragraph 4

for fittings required.

NAF 3I062IB (SWAGED TYPE)

"•tmmmmr'
miuumiuuiH

NAF 3I062I-S2ID (SWAGED TYPE)

AG066I35 (SOLDERED TYPE)

juimimmD
NA25-33526 ( S LD E R E D TYPE )

Figure 5— Types of Cable Terminals

Figure 6— Cable Clamp for Woven Splice

1. Secure the cable around a bushing or thim-

ble by means of a splicing clamp, leaving 8

inches or more of free end. Secure the splic-

ing clamp in a vise with the free end to the

left of the standing wire and away from the

operator. (See Figure 6.) If a thimble is

used as the end fitting, turn the points out-

ward approximately 45 degrees.

2. Select the free strand (I) nearest tne stand-

ing length at the end of the fitting and free

this strand from the rest of the free ends.

Next, insert a marlinspike under the first three

[ 220]
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strands (A, B, C) of the standing length nearest

the separated strand of thQ free end and sep-

arate them momentarily Dy twisting the marlin-

spike. Irvsert the free strar^d ( I) under the

three separated strands through the opening
created Dy the marlinspike. Pull the free end

taut by means of pliers.

3. Unlay a second strand (2) located to the

left of the first strand tucked, and insert

this second strand under the first two stand-

ing strands (A,B). Loosen the third free length

strand (3) located to the left of the first

two, and insert it under the first standing

strand (A) of the original three (Detail A).

4. Remove the center or core strand (7) from

the free end, and insert it under the same stand-

ing strands (A,B). Temporarily secure the core

strand to the oody of the standing caole (De-

tail B). Loosen the last free strand (6) lo-

cated just to the right cf the first (I) and

tuck in under the last iwo strands (E,F) of

the standing caole. Tuck the fifth free end

(5) around the fifth standing strand (E). Tuck

the fourth free end (4) around the sixth stand-

ing strand (F) (Details B,E) . Pull all strands

snug toward the end fitting with the pliers.

This completes the first tuck.

5. Begin with the first free sirand (I) and
work in a counterclockwise direction, tucking
free strands under e\/ery other standing strand.

After the completion of e'^ery tuck, pull the

strands tight with pliers. Pull toward the
end fitting (Detail C) . After the completion
of the third complete tuck, cut in half the

numoer of wires in each free strand. Uake an-

other complete tuck with the wires remaining.

At the completion of the fourth tuck, again

halve the number of wires in the free strands

and make one final tuck with the wires remain-

ing. Cut off all protruding strands and pound

the splice with a wooden or rawhide mallet to

relieve the strains in the wires. Serve the

splice with waxed linen cord. Start l/4-ineh

from the end of the spl ice and carry the wrap-

ping over the loose end of the cord and along the

tapered splice to a point between the second

and third tucks. Insert the end of the cord

back through the last five wrappings and pull

snug. Cut off the end; and if a thimble is

used as an end fitting, bend down the points.

Apply two poats of she 1 lac to the cord, a I low-

ing two hours between coats (Detail D) . Care-

ful ly inspect the cable strands and splices

for local failure. Weakness in a woven splice

is made evident oy a separation of the strands

of serving cord.

II. WRAP-SOLDERED TERMINALS

On cables of 1/16-inch diameter only, the wrap-
soldered splice may be employed to fabricate
end fittings. See Figure 7 and Paragraph 4

for method and materials. Stearic acid or
a suitable mixture of stearic acid and resin
or resin dissolved in alcohol may be used as
the soldering flux, fvuriatic acid should not

be used as a flux. Arrange the cable and the
fittings as required, allowing approximately
2-1/4 inches of free end. Place the assembly
in a splicing clamp and secure in a vise. Start-

ing as close as practicable to the end fitting,

press the free end standing lengths of the ca-
ble together tightly and wrap with a single
layer of No. 20 brass or copper wire, leaving

a space of approximately 1/8-inch between es/ery

1/2- inch of wrapping. Care must be exercised
to prevent the standing length from twisting
during this operation. Al low the wrapping to

extend approximately 1/4-inch beyond the free

end. Dip the wrapping in tin-lead solder and

carefully sweat the solder into the cable and

about the wrapping. Apply the solder until

the wrapping wire is barely discernible and
make certain that the open spaces between the
wrap sections are thoroughly impregnated with

L-A STEP 4

SOLDERAA
Title 7— V/rap Soldered Splice
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solder. After the splice has cooled, thoroughly
wipe clean and positively remove all soldering
flux Dy washing in hot water. Wipe the cable
and impregnate the spliced section with Corel
No. 95 or equivalent. Carefully inspect the
splice. A wrap-soldered splice, easily oent
with the fingers, is unsatisfactory because of a

lack of solder penetration. Cracks in the
solder located between the wrapping wire and
the short space provided between wraps is a

positive indication of slippage in the wrap-
soldered spl ice.

12. TESTING

All cables and splices should be tested for
proper strength prior to installation. Ar-
range cables to simulate installation, includ-

ing pulleys where required, and gradually ap-

ply a load to one end of the cable for a pe-

riod of 3 minutes. A suitable guard should
be placed over the cable while it is being test-

ed, to prevent personal injury in the event

of cable failure. Apply test load to cables

as fo I I ows

:

Cable Size

1/16

3/32
1/8

5/32

Load in Pounds

300
550

I 150

1550

13. COLOR BANDING

All cables fabricated locally should oe color
coded in accordance with the instruction given

i n Sect i on

m. TOOLS

In connection with the preparation of fabri-

cated cables, the following tools may oe re-

qu i red: ( I ) a sma II poi nted mar I i nsp i ke of

oval cross section, (2) a pair of side cut-
ting pliers, (3) a splicing clamp (see Figure

6)^ (4) a rawhide or hard wood mallet, (5) a

die-swaging machine. (See Figure 3.J
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SECTION 8

ELECTRICAL SYSTEM

i. GENERAL.

Refer to NA CWgs. 77-54001, 84-54001, and 88-
54001 for general installation of electrical
equipment and the various main assembly com-
ponent part numbers for the AT-6A, AT-6B, and
AT-6C Airplanes, respectively. For radio equip-
ment installation, refer to NA Dwg. 77-71001
for the.AT-6A and AT-6B Airplanes and to NA Dwg.

88-71001 for the AT-6C Airplane. For wire rout-
ing, length, and size and for terminal types
and sizes, refer to NA O/gs. 77-54002, 84-54002,
and 88-54002 for their respective models. Radio
wiring charts are separate from the electrical
wiring diagrams and will be found on NA Dwg.

77-71002 for the AT-6A and AT-6B, and on NA Dwg.

88-71002 for the AT-6C Airplane. Electrical and

rad io wi ring d iagrams for the part icular model

are furnished with each airplane and are stored

in the data case in the cockpit. Concluding
installation, ascertain that interiors of junc-

tion and switch boxes are free from filings,

cuttings, bits of solder, pieces of tape, and

pieces of wire, the presence of which is cause

for shorting of circuits and the lowering of

the dielectric strength of the insulation. As-

certain that terminals, terminal nuts, and con-

duit fittings and clamps are secure.

2. WIRING.

Ail wiring should be installed in a workman-

I ike rmnner. Wiring within conduit should be

installed neatly and every effort made to pre-

vent crossing of wires inside rigid or flexible

conduit. Wiring must be of gage specified

on the electrical wiring diagram and should

be free of kinks, frays, and ruptures. In-

stallation of wi ring shou Id be such that a I I

tension on wi res is e I imi nated. Wires within

junction and switch boxes and on all items of

electrical equipment should be routed to pro-

vide sufficient wire length to facilitate re-

terminal ing in the event such becomes neces-

sary. (See Figure i.J Cord lacing and spot

tying of wires and wire groups are required

within all switch and junction boxes and on

switch box covers. See Figure 6, Items 4 and

5, for typical examples. Where a number of

wires enter a box, individual groups leading

from each conduit should be laced separately

to facilitate wire renewal. The most satis-

factory fnethod of lacing a wi re group is ac-
complished by the use of the marl in, or hammock,

hitch. This hitch is the reverse of a common
half hitch. The cord passes over-and-under the

loop instead of under-and-over as it does in

a ha I f hitch. (See Figure 6, Item ^.)

3. WIRE NUMBERING.

When reterminal ing or replacing a wire, care
must be taken to renumber the wi re properly.
If no identification number exists on the wire
before repair, or if the number is i legible,

NUMBERED CELLULOSE TAPE

Iftf il^j^ Mill

Figure 1 — Typical Vfire Routing

ascertain the correct number by careful ly check-
ing the electrical wiring diagram. Original
identification numbers are cut from Minnesota
Mining Company numbered cellulose tape. (See

Figure 1.) However, if this tape is not avail-
able, a facsimile may be made by the use of

white paper and clear eel lulose tape. Wrap a

minimum of 1-1/2 turns of tape around the wire
and apply one coat of clear lacquer over the
tape.

4. WIRE REPLACEMENT.

Damaged wires should be replaced with new
wires. Before removing the damaged wires or
wire group, tie a strong waxed cord to one
or more of the wires to be removed. By pul I-

i ng the wires out the opposite end, the cord
is threaded through the conduit. After the
damaged wires are pulled out of the conduit,
the cord may be utilized to pull the new wires
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SIRCO OR IRVOLITE
TUBULAR INSULATION

I— TRIM
AS SHOWN

CONNECTOR

Figure 2— Slipping Insulation Over Wire

back through the conduit and into position.
If a conduit repair is to be made, this method
cannot be used. However, after the conduit
repair is completed, a stiff res i I lent wi re,

s uch as p iano w i re, may be ut i I i zed to pu I I

the wires or waxed cord through the conduit.
If this method fai Is or if wi re is not aval I-

able, a string may be blown through the con-
duit. Knot the string and place the knot a

few inches within the conduit. Place a com-
pressed air nozzle at the opening and feed the
string into the conduit whi le al loving the com-
pressed air to blow the string through the con-
duit and out the opposite end.

5. WIRE TERMINALS.

Two types of terminals are employed on the
electrical wiring, the soldered and the crimped
type. The terminals used in repair work must
be of the size and type specified on the elec-
trical wiring diagram. (See Figure J.) The
types of terminals illustrated are used on
the AT-6A, AT-6B, and AT-6C Airplanes. When
removing insulation prior to terminal ing, care
must be exercised not to nick individual strands

of the conductor. In case a soldered terminal

is to be used, avoid overheating the wire and

Figure 3—Placing Terminal Over Bared Wire

applying excessive solder. Use a tin-lead solder

and a resin base flux. Acid base flux lowers

the dielectric strength of the insulation mate-

rials. Shoulders of the terminals should be

taped and coated with clear lacquer to prevent

short-circuiting by contact with adjacent ter-
minals.

6. ATTACHING CRIMPED TERMINALS.

To attach crimped-type terminals or connectors

to the electrical wiring, proceed as illustrated

in this Section. (See Figures 2, 9, 4, and 5.

J

Trim the insulation from the wire for a length of

1/16-inch plus the length of the terminal shoulder.

Slip the appropriate length of Sirco or I rvo-

lite tubular insulation over the wire before

attaching the terminal. Slip the terminal or

connector shoulder over the bared wire end as

shovn. (See Figure 9. J tvfeke certain that a I I the

wire strands are inside the tubular shoulder.

Using the special Sta-Kon crimping pliers, crimp

the shoulder of the terminal or connector and

s I ip the Si rco or Irvolite insulation down over

the shoulder of the terminal as shewn. (See Fig-

ures 4 and 5. j If neither of these insulators is

available, tape the terminal with friction tape and

apply a coat of lacquer. Sta-Kon terminal crimping

RESTRICTED
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pliers are available in three sizes: size No.

WT-M2 for use on Types A and B terminals; size

No. WT-I 13 for use on Type C terminals; size
No. WT-I 14 for use on Types D, E, and F terminals.

7. CONDUIT.

For d imens ions, part numbers, and routing of

all rigid and flexible conduit, refer to NA
Dwgs. 77-'^400l and 77-71001 for the AT-6A Air-

plane, NA [>gs. 84-54001 and 77-71001 for the

AT-6B Airplane, and NA CWgs. 88-54001 and 88-

71001 for the AT-6C Airplane. Sizes specified

on these drawings must be adhered to. Conduit

should be supported by means of suitable clamps

or clips, as specified on the respective draw-
ing for that model airplane. Under no circum-

stances should cord lacing be utilized as a

means of conduit support or attachment. Conduit

should be free from dents, scratches, and/or

other blemishes. Care should be exercised when

installing conduit to ascertain that conduit

enters box fitting or bulkhead union properly

and not at an angle. Do not attempt straight-

ening of conduit by tightening fitting nuts,

as this action will dent or bend the conduit

if the conduit is of a small diameter. If

the conduit is thick-walled and of a large

d iameter, the s ide of the j unct ion box wl I I

be pulled out of shape. Concluding installa-

CRIMPED
CONNECTOR-

PLIERS

tion, ascertain that conduit fittings are se-
cure and that all conduit has clearance at

all frame cutouts and at a I I other sharp or
protruding members. Conduit must be bonded
by means of removing the finish at all unions,

box fittings, and under all supporting clamps.

^4ethods of splicing conduit which has been
damaged are outlined under tubing repairs in

Sect ion IX.

8. BONDING.

Electrically isolated metal parts and shield-
ing should be bonded by interconnecting these

parts to the airplane structure. Connections
for bonding must be of good electrical value,

offering resistance not to exceed .001 ohm at

each connection. Bonding should be accomplished

by soldering, bolting, clamping, or welding
as required. Metal -to-metal joints pemianently
joined by welding, soldering, sweating, or rivet-

ing require no further bonding. No bonding is

required for small isolated parts such as screws

and small coverplates, or for control cables, in-

sulated lines or members less than 60 inches

long, or permanently isolated members subject
to unlimited travel. With the exception of
those located forward of the firewall, flexible

and rigid conduit of the AT-6C Is bonded by

the clamps which support it, and on the AT-6A

Figure 4— Cr imping the Terminal Figure 5— Slipping Insula tion Into Position
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SWITCH BOX COVER

1. AN 660 TERMINALS - LIGHT TYPE
2. AN 660 TERMINALS — ROLLED TYPE

3. AN 660 TERMINALS— HEAVY TYPE

4. SPOT TIES

5. WIRE GROUP LACING

Figure 6— Typical Switch Box Wiring
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and AT-6B by tinned copper flexible bonding
braids. Type BI209. (See Figure 8.) In order-
ing these bonds, the first dash number is

the terminal size on one end; the second dash
number is the terminal size on the opposite
end; the third dash number is the width of
the bond in 1/8-inch; and the fourth and fifth
dash numbers designate the length of the braid
measured from terminal hole to terminal hole.
Example: A B 1209-4-8-1 -3-'3 bonding braid
has a terminal on one end for a No. 4 screw
and a terminal on the other end for a No. 8
screw. The bonding braid is 1/8-inch wide and

SHERMAN-21
LIGHT AMPERAGE

TSB STA-KON
TYPE A86

WELDED BI209 BONDING

FLEXIBLE CONDUIT BONDING

aaHHBfi

AC 660-50
LIGHT TYPE

AC 660-7
HEAVY TYPE

AC 660-60
ROLLED TYPE

TaB STA-KON
TYPE B87

'^SPP'^ v«.iil -*iiw

T a B STA - KON
TYPE C76

TaB STA-KON
TYPE D7I

Figure 7— Types of Termina Is

3-1/2 inches long. Attach the bonding braid
to copper flexible conduit by means of sweat
soldering and to rigid conduit by means of the
welded bonding lugs provided. Attach the bond-

ing bra id to the rigid condu it only as i I lus-

t rated with the terminal under the nut to serve

as a shakeproof lock washer. (See Figure 8.)

Figure 8— Conduit Bonding Methods

9. ELECTRICAL REPAIR TOOLS AND MATERIALS.

For electrical repairs, all or part of the

following tools and materials are required:

TOOL OR MATERIAL

IRON, SOLDERING, 100 OR 200 WATT

PLIERS, CRIMPING, STA-KON, SIZE TO SUIT

TERMINALS, SOLDE RED-TY PE , AC660, SIZE TO SUIT

TERMINALS, STA-KON, MADE BY THOMAS i BETTS CO.,

ELIZABETH, NEW JERSEY, SIZE TO SUIT

TAPE, FRICTION, 1/2-INCH WIDE, PROCURE LOCALLY

CORD, LACING, STRONG WAXED, PROCURE LOCALLY
WIRE, SOFT SOLDER, 50/50 TIN-LEAD
FLUX, SOLDERING, RESIN BASE, PROCURE LOCALLY

TUBING, SIRCO INSULATION, MFG. BY SUPRENANT
ELECTRIC INSULATION CO., BOSTON, MASS.

TUBING, IRVOLITE INSULATION, MFG. BY IRVINGTON

VARNISH & INSULATOR CO., IRVINGTON, N.J.

LACQUER, CLEAR, PROCURE LOCALLY

TAPE, CELLULOSE, CLEAR OR NUMBERED, MFG. BY

MINNESOTA MINING & MFG. CO., ST. PAUL, MINN.

BRAID, BONDING, B1209, LENGTH & TERMINALS TO SUIT
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1. WIRE STRIPPERS

2. DIAGONAL CUHERS

3. LONG NOSE PLIERS

i^. CRIMPING PLIERS

5. FORMING PLIERS

7. MIDGET SOCKET WRENCH SET

8. PHILLIPS HEAD SCREWDRIVER

9. STANDARD SCREWDRIVER

10. SOCKET EXTENSION HANDLE

11. SOLDERING IRON

6. WIRE HOLDING CLAMP FOR PULLING ON INSULATION

Figure 9—Electrical Repair Tools

%% S^

^Uf'^'^

1. SOLDERING FLUX 6. LINEN SERVING CORD

2. SPOT-TYING CORD 7 & 8. CRIMPED TYPE TERMINALS

3. LACING CORD 9, 10 & 11. SOLDERED TYPE TERMINALS

U. CLEAR LACQUER 12. NUMBERED CELLULOSE TAPE

5. WIRE SOLDER 13. FRICTION TAPE

Figure lO—Electr ical Repair Materials

RESTRICTED
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SECTION 9

MISCELLANEOUS

TUBES AND TUBING REPAIRS

I . GENERAL.

Practically all tubing in this airplane is

made of 52S0 and 53SW aluminum alloy. A rel-
atively smal I number of I ines are made of copper,
corrosion-resistant steel, and 2S-I/2H aluminum
alloy. The tubular lines also vary in size,
shape, and end finish. Damaged lines should
be replaced with standard parts from North Ameri-
can Aviation, Inc., Ingle^ood, California, U.S.A.
However, replacement is sometimes impractical,
and therefore a repair method is outlined. Repair
procedures described in the following paragraphs

are applicable to all lines, regardless of their
metal composition. Small scratches and abra-
sions, or minor forms of corrosion occurring
on the exterior, after having been smoothed out
with a burnishing tool or steel wool, may be

considered as negligible.

2. TUBE JOINTS.

Two types of joints are used at pressure tube

connections. The beaded or upset type of joint

is used in the vacuum, fuel, and oil systems
where hose connections are utilized. All other
joints are of the flared type, to be used in

conjunction with tube connector fittings. Grip

dies and flaring or beading tools are required

to form flared and beaded-type joints.

3. FORMING FLARED TUBE JOINTS.

The TJ 4411 grip die and flaring tool (see

figure 4, Detail B) is recommended for forming

flared tube joints. The flared-type grip die

consists of two steel blocks placed side by side

and held in alignment by three steel pilot pins

pressed into one block and extending into cor-

responding holes in the other block. (See Fig-

ure 1- ) A number of countersunk holes are dri I led

along its length, the holes varying in size to

correspond to the tube sizes. The grip die should

be designed to grip the tubes tightly without

damaging them. The flaring tools for this type

of joint consist of cy I indrical bars tapered at

one end to correspond to the angles of the counter-

sunk holes in the die. To make a flared tube

end, insert the end of the tube into the grip die

through the space provided when the two blocks

are parted. Al low tube to extend upward through

the die approximately one-half the outside di-
ameter of the tube, and secure the assembly
in a vise. Rest the tapered end of the flaring
tool in the tube and tap lightly with a hanmer
unti I the wal Is of the tube are forced to assume
the shape of the countersunk hole in the die.
(See bigure 1. )

TJ44II

FLARING TOOL GRIP DIE SHOWN
IN VISE

TUBING

TJ44II GRIP DIE
7

^,^ n n

I I

I I

WP VIEW

%

^
r
7—

\

SIDE VIEW

Figure l-'Tube Flaring Tools

^, FORMING BEADED TUBE JOINTS.

When making a beaded-type joint, a separate
grip die should be used for each size tube.
This grip die consists of two steel blocks placed

side by side and held in alignment by suitable
pilot pins. A hole, equal to the outside di-
ameter of the pipe and chamfered slightly around
the top, is drilled down the center of the die.

(See Figure 2.) The beading tool consists of

a cylindrical rod with a chamfered hole equal

to the outside diameter of the tube drilled
approximately 1/4-inch into one end of the
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center. A hole, equal to the inside diameter
of the tube, is dri I led down through the center
of this hole and the rod to a depth of I inch.

A steel pilot is driven into this hole and
permitted to extend approximately I inch below

the tool. To make a beaded joint, insert the

tube into the die through the -space formed when

the two blocks are parted, allowing the pipe

to extend upward from the die approximately
1-1/2 diameters. Secure the assembly in a vise.

Place the pilot of the beading tool into the

open end of the tube and strike lightly until

the desired bead is formed. (See Figure 2.) An

CHAMFER DIAMETER TO SUIT TUBING SIZE

PILOTS

GRIP DIE (TOP VIEW)

VISE

GRIP DIE IN VISE^ ^ --

—

tubing

Figure 2—Beading Small Tubing

alternate method of beading tubes of large di-

ameter, utilizing a hand roller, is illustrated

in Figure 3.

b. GENERAL TUBING REPAIR.

For the purposes of repair, the tubes may

be divided into three groups consisting of:

the high-pressure, flared end group; the low-

pressure, beaded end group; and the conduit
group which retains no pressure and requires

no end finish. All tubing is repaired by re-

placing the damaged section with a new length

of similar material. The length of tubing re-

moved wi I I be control led by the location of

the damage, the extent of the damage, and the

niost convenient location for tool manipulation.

When the damaged portion of the line is near

a fitting, union, or connection, cut the I ine

beyond the point of damage and remove the length

of line which contains the injury. If damage
is not near a fitting, the line must be cut on

both sides of the damage. Lines must be cut
in locations where cutting, burring, and other
operations can be accomplished. The use of a

keyhole hacksaw is recommended for cutting the

tubing.

INSIDE ROLLER
DETAIL

Figure 3-^Beading Large Tubing

6. REPAIR OF HIGH-PRESSURE TUBING.

Cut out and remove damaged portion of tube
as directed in the preceding paragraph (see

Figure 4, Detail A) .
\

Burr the ends of un-
damaged tube portions, and clean. Slip an

AC- I l-BT nut and an AC-81 l-T sleeve cf proper
size and material onto the remaining tube ends.

Flare the tube ends using a TJ 4411 grip die
and a flaring tool of proper size and a hammer
(see Figure 4, Detail B) . Support rear side
of grip die to prevent tube bending when ham-
mer thrusts are applied. Tap the flaring tool

into end of tube until the walls of the tube
assume the shape of the countersunk hole in

the die. Insert an AC-81 I -HT union of proper
diameter and material into flared tube ends.

Apply Sea lube to threads and slip sleeve down
against flared tube end. Thread the nut onto

RESTRICTED
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the union and tighten. (See Figure 4, Detail C.

)

Measure accurately' the distance between the
union faces (Length "E" , Detail C, Figure 4J.
If the length of the damage is several inches
or the damaged tubing is to be removed to the
nearest fitting, a repair insert must be used.

Cut a repair length of similar tubing; clean
and burr the ends; slip on two s leeves and two
nuts in proper sequence; and flare the tube ends

as directed in Paragraph 3. Completed repair
insert is shewn in Figure 4, Detail D. Place

^ui^ III J^

D
CUT DAMAGED AREA

^ AC-8I1-BT NUT (2 REO) AC- 8II-T SLEEVE (2REQ)

AC-8I1-HT UNION (2 REO )

ED
ADD TUBE END UNIONS

FLARE TUBE ENDS

D
AC-8II-BT NUT (2 REG)

AC-8II-T SLEEVE
(2 REO)

COMPLETE REPAIR

Figure 4—High-pressure Tubing
Repair of Major Damage

this repair sect ion between the two unions; thread

on the two nuts and tighten. (See Figure
^f,

Detail E.) The use of special wrenches adapted
for the hex nuts on high-pressure line connections
will, in many cases, expedite repairs. Occasions
arise when restrictions prohibit the use of open

end wrenches. (See Figure 8, Detail A, for tvo

types of wrenches and Detail D for their use.)

If the damaged portion of the line does not

exceed the length of a union, a repair section
is not needed. Cut out the damage as directed
in Figure 5, Detai I A, so that after the tube

ends are flared as shown on Figure 4, Detail

B, and a union is inserted, a tight fit will

result. (See Figure 5, Detail D.)

7. LOW-PRESSURE LINE REPAIR.

Remove the damaged portion of the tube as
directed in a foregoing paragraph, burr the
remaining tube ends, and remove cuttings from
tube interiors. (See Figure 6, Details A and B.)

If possible, bead the remaining tube ends as
outlined in Paragraph 4. Cut a repair section
1/2-inch shorter than the length of the removed

damaged portion. Burr the section and bead
as prescribed in a foregoing paragraph, and

Mc4«i r^
cur OA MA CEO AREA

B

\

OBTAIN UNION INSERT

AC-8II-8T NUT (2 REQ)
flC-8ll-T SLEEVE (2 REO)

FLARE ENDS

AC-8H-HT UNION

( I REQ )

V
.«G

PREPARE TUBE ENDS

-D- cQrCte
COMPLETE REPAIR

:^

Figure 5—High-pressure Tubing

Repair of Minor Damage

clean. (See Figure 6, Detail C.) Cut hose con-

nections of proper length and diameter from
synthetic rubber hose and slip two hose clamps

over the ends of each. Slip one hose connection

well back over original tube before placing
repair insert into position. Slip hose con-
nections midway over the junction formed by

the original tube and the repair section as

illustrated in Figure 6, Details D and E.

Tighten c lamps. G lycerin appi ied to a meta I

pipe aids the sliding of rubber hose,

Note: Two hose clamps on each end of a con-
nection are normal on some beaded oil

lines, as these lines maintain a relatively

high pressure.
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8. CONDUIT REPAIR.

Before starting repair to conduit, remove

all wires from the tube interior. Cut out the

damaged portion of the conduit in accordance

with Paragraph 5, and as illustrated in Figure

7, Detail A. Burr and clean the remaining

"B
•»-

D
cur DAMAGED AREA

BEAD
BURR ENDS

D
BEAD TUBE ENDS

jl

HOSE CLAMP AC-745-TYPE A

(4 REQ)

SYNTHETIC RUBBER HOSE (2 REQ)

MINUS Vi INCH

PREPARE INSERT ASSEMBLY

SECOND HOSE CONNECTION

REPAIR INSERT ^ ORIGINAL TUBE

Figure 6—Lav-pressure Tubing Repair

tube ends. (See Figure 7, Detail B.) Cut an
Insert of identical tubing the same length as

the removed damaged portion. Burr the ends
and clean the tube interior. (See Figure 7,

Detail C.) Place a conduit union on each end

of the repair insert and place this assembly
between the remaining ends of the original tube.

If rigidity of the original tube ends prohibits

this type of insertion, one or both union sleeves
may be cut in half, opposite normal slit. (See

Figure 7, Detail C.) Place conduit nuts over
the tubing before placing repair insert into

position. Apply a thin coating of thread lube

to the union threads. Hold union halves in

position around the junction formed by the
insert and the original tube end; screw on

conduit nuts and tighten. Completed repair
is shown in Figure 1, Detail D.

9. MISCELLANEOUS.

Various lines such as instrument, drain, and

overflow I i nes fa I I under the high-pressure
and the low-pressure groups. Although some

of these maintain little or no pressure, they

must be treated and repaired as high-pressure

lines, as no leaks are permitted. If the fit-

tings of the damaged line are of the flared

type, repair as outlined in Paragraph 6. If

the lines are assembled by hose connections,

repair as outlined in Paragraph 7.

cur DAMAGED AREA

BURR AND CLEAN TUBE ENDS

CUT ONE CONDUIT UNION IN HALF

-JK. MINUS '/g INCH

AC-33A-243I CONDUIT UNION (2 REQ)

PREPARE INSERT

CONDUIT NUTS
AC- 31-1177 (4 REQ )

Figure 7—Conduit Repair

10. TOOLS.

All or part of the fol lowing tools are nec-

essary to complete tubing repairs. All tools

having a TJ part number are made by, and can
be purchased from. North American Aviation,
Inc., Inglewood, California, U.S.A.

TOOLS

WRENCH, SPECIAL

NUT TJ 2802

REt-IARKS

LOOSENING OR TIGHTENING

AC-811-BT NUTS. ALL RE-

QUIRED SIZES AVAILABLE.

(See Figure 8.

)

RESTRICTED
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TOOLS

WRENCH, OPEN-END

TJ 601

GRIP DIE OR FLARING

TOOL TJ 4411

HACK SAW, SMALL OR

KEYHOLE

WRENCH, CONDUIT

NUT TJ 2488

REMARKS

LOOSEN I NG OR T IGHTEN ING

HIGH-PRESSURE AND/OR CON-

DUIT FITTINGS.

SIZES RANGE FROM l/2-INCH

TO 1-1/2 INCHES.

USED TO FLARE TUBE ENDS.

CONVENIENT FOR CUTTING TUB-

ING IN RESTRICTED PLACES.

LOOSENING OR TIGHTENING
CONDU I T NUTS. Dl AMETERS
OF l/2-INCH TO 1-1/2 INCHES

AVAILABLE.

TOOLS

TOOL, BEADING,

(SEE FIGURE 2.)

WRENCH, CONDUIT

NUT TJ 2332

BEADING TOOL, HAND

ROLLER (SEE FIG-

URE 3-)

II. MATERIALS.

The fo I lowi 09 is

may be requ i red to

of tubing repai r.

MATERIALS

REMARKS

HAND BEADING TUBES OF DI-

AMETERS UP TO 5/8~INCH.

USED TO GRIP CONDUIT NUTS.

FOR BEADING TUBING FROM 5/8-

INCH UP.

a list of materials which
accomplish the three types

REMARKS

\CUT WRENCH
TO SLIP OVER
TUBE

TUBING, REPAIR

LENGTHS

TUBING, SYNTHETIC

RUBBER

NUT, ACBll-BT

SLEEVE, AC811-T

UNION, AC811-HT

CLAMP, HOSE

CLAMP, HOSE

NUT, CONDUIT

UNION, CONDUIT
Figure 8— Special Wrenches for

Hi gh- pressure Connections

CHERRY BLIND RIVETS

2. GENERAL. Rivet Company, Los

a pract ica I so I ut i

Cherry blind rivets, manufactured by the Cherry spot riveting, as

MUST BE IDENTICAL TO DAMAGED

TUBING IN MATERIAL, DIAMETER,

AND WALL TH ICKNESS-

MUST BE IDENTICAL TO OTHER

CONNECT I ONS FOUND ON THE

LI NES OF THE SYSTEM BE! NG

REPA I RED.

HIGH-PRESSURE, FLARED-TYPE

FITTING REPAIR.

AN745, TYPE A

MINIMUM DIAMETER AVAILABLE

9-1/6 I NCHES. MAXIMUM DI-

AMETER AVAILABLE 3" 1 / '^

I NCH ES.

AN745, TYPE B

MINIMUM DIAMETER l/2-INCH.

MAX I MUM D I AMETER l-l/S
I NCHES.

AC31-1177
U SED ON CONDUIT UNIONS.

AC33A-2431
AVA I LABLE IN SI ZES FROM

1/4-INCH DIAMETER TO 2 INCHES.

Angeles, California, offer
on to the problem of blind

they require no Ducking.
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Designed to take care of the difficult riveting

jobs in inaccessible places or in double-sur-

faced structures where access to both sides

of the work is impossible, this type rivet is

recommended for repair work whenever standard

riveting is impractical. Cherry rivets are

available in two types, the ho I Ida/ and the self-

plugging type. Being the stronger of the two,

the se I f- p lugg ing type is the only one rec-

ommended for repair work. The shear strength

of se I f- p I ugg ing Cherry rivets of 5/32- inch

diameter and less is 60 percent of the standard

rivet shear strength specified in the ANC-5
Manual (Strength of Aircraft Elements). For

rivets of 3/16-inch and larger, the shear strength

is 50 percent of that of standard rivets of the

same diameter and material.

13. SELF-PLUGGING CHERRY RIVETS.

The se If- pi ugg ing type has a stem or mandrel

with an expanded section. This expanded section

is pu I led into the hoi low member and stays in

place when the rivet is applied. When this
rivet, with the stem projecting from the head

end, is placed in riveting position, the gun

fits over the stem and exerts pressure on the

head and a pu I I on the stem. Thus the pre-

formed head on the stem is forced into the

tail of the rivet. This expands the tail and

tightens it down against the back of the pieces

to be fastened together". The pull on the stem

is continuous until the stem breaks and falls

out on either side of the rivet. The remaining

end of the stem may then be nipped off if a

flush surface is desired. (See Figures 12,

23, 14. and 16.) The expansion of the self-

plugging type is particularly effective in

f i I I ing the hole and g ives a good t ight job

with satisfactory shear and bearing values.

Three d iameters are available: I/P-, 5/32-, and

3/j6-inch. Each diameter is made in a series

of grip lengths and, with the sizes regularly

made, it is possible to handle total thick-

nesses of material from .030 to .265 inch.

m. TYPES OF SELF-PLUGGING CHERRY RIVETS.

Four types of se I f- p I ugg ing Cherry rivets

are available which are recommended for repairs.

These types are listed and described in the

f ol I ow i ng table:

TYPE

LS1126 SERIES

REMARKS

THIS IS AN AD RIVET MADE

OF A17ST ALUMINUM ALLOY

AND REQUIRES NO ADDITIONAL

HEAT TREATMENT. THE HEAD

BRAZIER HEAD
TYPE LSII27 OR LSII29

C ' SUNK HEA D
TYPE LSII26 OR LSII28

INSER TED

D=GRIP LENGTH REQUIRED D + F=GRIP LENGTH
REQUIRED

m
SHOP FORMED
HEAD
EXPANDED

FINISHED RIVET

rf^

TRIMMED

D= TOTAL MATERIAL THICKNESS

E = l" MINIMUM TO /^" MAXIMUM
64 64

F = AMOUNT OF DIMPLE

Figure 9-^Cherry Rivet Grip Length

TYPE REMARKS

AND SHANK Dl MENS IONS ARE

I DENTICAL TO THE NEW 100-

DEGREE COUNTERSUNK AN426

R IVET. THE PLUGGING STEM

IS MADE OF 17ST ALUMINUM

ALLOY, ADDING TO THE SHEAR

VALUE OF THE RIVET.

LS1127 SERIES

LS1128 SERIES

THIS RIVET IS THE SAME AS

THE LS1126 EXCEPT THAT THE

HEAD AND SHANK HAVE THE

D IMENSIONS OF THE WESTERN

STANDARD BRAZIER.

TH IS SER I ES IS DES IGNED

PRIMARILY FOR USE IN DOUBLE-

DIMPLED CONSTRUCTION WHERE

THE P I LOT HOLE SIZE IN

THIN SHEETS HAS BEEN EN-

LARGED FROM .010 I NCH TO

.020 INCH OVER THE NOM-

I NALLY S I ZED FRACTI ONAL

DIAMETERS. THE SHANK DI-

AMETER HAS BEEN ENLARGED
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TYPE

LS1129 SERIES

REMARKS

.099 INCH TO .016 INCH OVER
THE NOMINAL FRACTIONAL DI-
MENSION IN ORDER TO FIT THE
ENLARGED PILOT HOLES- TESTS
TO DATE INDICATE THAT TH IS

RIVET WILL BRING THE SHEAR
AND FATIGUE VALUES OF THE
DIMPLED JOINT NEARLY EQUAL
TO THE EQUIVALENT JOINT WITH

SOLID BRAZIER HEAD RIVETS.

THIS SERIES HAS THE SAME
SHANK DIAMETER AS LS1128,
BUT HAS WESTERN STANDARD
BRAZI ER HEADS.

15c DETERMINING CHERRY RIVET GRIP LENGTH.

The grip length of Cherry rivets is measured
in thirty-seconds of an inch and appears as

the last dash number following the Cherry rivet

type number. Example: LSII27-5-6 refers to
a rivet with a grip length_to handle material

having a total thickness of 3/16-inch. The
proper grip length to use is determined by

measuring the total thickness of the sheets
to be fastened together. Select a rivet which
has a nominal grip length as close as possible
to this measurement. There is, however, a

considerable amount of tolerance, in that Cherry

rivets will handle material which is 1/64-inch

(.016 inch) th icker or 3/64-inch (.047 inch)

thinner than the nominal or recommended grip

length. The total length of an unexpanded rivet

shank includes approximately 1/16-inch additional

for proper heading. Therefore, to ascertain

the grip length of a Cherry rivet in the event

this information is unknown, measure the shank

and subtract 1/16-inch. Where dimpled sheets

are to be used in connection with countersunk

rivets, determine the proper grip length by

taking the total thickness of the sheets plus

the amount which the dimple extends beyond

the inside surface, or add the height of the

head to the thickness of the sheets before

dimpling. Example: If the sheets are .052

inch in total thickness and the dimple extends

.038 inch on the inside of the work, then the

total grip length to be handled would be .090

inch. This is .035 inch less than 1/8- inch which

is within the limits covered by the 1/8-inch grip

length. The required grip length would be as

indicated by -4. (See Figure ii. } The range

of application of last dash numbers is as follows:

-2 FROM .030 TO .077 (I/I6-INCH)
-4 FROM .078 TO .140 (1/8-INCH)
-6 FROM .141 TO .203 (3/I6-INCH)
-8 FROM .204 TO .265 {I/4-INCH)

16. DRILLING PREPARATIONS.

In dri I I ing holes for the use of Cherry bl ind

rivets, care should be taken to have the hole
the correct size and at right angles to the
sheets to be fastened together. The following
finished hole sizes are recommended:

FOR 1/8-INCH RIVET

FOR 5/32-INCH RIVET

FOR 3/16-INCH RIVET

NO. 30 DRILL

NO. 20 DRILL

NO. 10 DRILL

Recommended finished hole sizes are shown
plainly on each box of rivets as well as the
limits of grip length. In special cases, these
may vary from the standard given above and care
should be taken to meet the dimensions given
on each box.

17. DIMPLING PREPARATIONS.

In general, material for the use of counter-
sunk Cherry blind rivets should be prepared in

the same way as though sol id rivets were to be

used. In the use of countersunk Cherry bl ind

rivets in dimpled holes, the usual steps must be

taken to ensure proper straight-sided holes.
Chips must be carefully eliminated from between
the sheets, and any burrs resulting from drill-
ing should be removed, as they prevent proper
seating of the preformed head as well as the
tulip-type head on the bl ind side of the work.

18. SHEET CLAMPING.

The use of skin fasteners and/or C I ecos at

reasonable intervals is recorrmended for holding
sheets together before drilling or riveting.
If skin fasteners and Clecos are not available,

sheet metal screws may be substituted.

19. CHERRY RIVET INSERTION.

The hole sizes recommended in a foregoing
paragraph are large enough for the rivet to

slip in easily (see Figure 12). It is not
necessary to have a snug fit. Careless handling

of Cherry blind rivets sometimes results in

nicks or dents on the thin edge of the pre-
formed head. As this may prevent the head
from seating properly, such rivets should be

[235]
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Figure lO—'Inserting Cherry Rivets

discarded. Several rivets may be placed in

their respective holes and then expanded by

applying the rivet gun to the projecting stems.

(See bigure lo.) In some cases insertion of
the rivet into the gun head and then into the
hoi e is p referabi e.

20. TYPES OF CHERRY RIVET GUNS

Two types of Cherry rivet guns are manu-
factured by the Cherry Rivet Company, a pneu-
matic and a hand type. These guns have inter-

changeable heads and can handle al I sizes of
Cherry rivets. Each head has two adapter caps,

permitting the use of brazier head or counter-
sunk type of rivets. The pulling heads on
both guns operate on the same principle. Each

has a slotted end into which the stem of the
Cherry rivet is inserted. Upon the application
of force, an inside draw bar pul Is the head
of the rivet against the gun and, by continued
pull, forces the inside end of the stem into

the tai I of the rivet and eventual ly breaks
tne stem. (See Figure 12- ) Tfie Gl^ rivet gun,

a pneumatic tool, operates on 75 to 90 lbs./

sq.in. air pressure and exerts a 1300-pound
pull on the rivet stems. The gun weighs 4

pounds and is balanced for easy handling at
any angle. (See Figure ii.) The GIO gun is an

Figure 11-^Expanding Cherry Rivets

improved, ratchet-type, hand-operated gun which

can be used where air power is not available.

(See Figure 14.) The ratchet feature permits

the operator to exert an intermittent pull until

the stem of the rivet breaks. A G6AA, 90-degree

angle adapter is available for both types of

gun. This adapter permits Cherry rivets to

be inserted in locations where there is limited

room for gun operation, such as between ribs in

the wing structure.

21. USE OF CHERRY RIVET GUNS '

Whenever applying a Cherry rivet gun on a

rivet, make certain the rivet stem fits well

into the bottom of the drawbolt slot before

applying pressure. This should prevent shearing

off the head of the rivet and ensure the breaking

of the stem. Care should be taken to see that

the head of the rivet is held f i nnly and squarely

against the sheet to which it is being applied.

This simple precaution will do much to ensure

uniform and smooth results. The more nearly

the axis of the pulling jaws is parallel to

the axis of the rivet, the better the final

job will be. Special instructions for the

care and handling of each gun are delivered
with the gun. Care should be used to see that

proper nosepiece is fitted to the head of the

RESTRICTED
[ 236 ]



RESTRICTED MISCELLANEOUS
PAR. 21 TO 22

BRAZIER-HEAD
ADAPTER CAP

UNTRIMMED
STEM

BROKEN STEM

Figure 12-—Untrimmed Cherry Rivets

gun to handle either countersunk or brazier-
type rivets in each diameter. It is necessary
to have a separate size of pulling head for
each diameter rivet. These heads are readily
i nterchangeable.

Figure IJ-^Tr imming Cherry Rivets

22. CHERRY RIVET GUN MAINTENANCE

The maintenance and functioning of the gun

are important. Care must always be taken to

have the gun in proper working condition. This

^— G6H6 HEAD FOR 3/jg"

:>s

^- G 6H5 H

MSs

W G 6H4 H
Z CHR !/„•FOR I/b"

EAD FOR y^2

G-IO HAND GUN

Figure 14— Cherry Rivet Hand Gun
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can be determined by measuring the pulling
head. In guns designed for self-plugging rivets,

the movement is 3/4- inch minimum. Decrease
in the length of the stroke may result in fai lure

to break the stem of the rivet. Sometimes,
instead of breaking the stem, the outside head

will pull off. This is not a serious fault.

Drill out the remaining portion and insert

another rivet. V.lien drilling out Cherry blind

rivets, use a drill a size smaller than the di-

ameter of the Cherry rivet stem. Punch the re-

maining portion out with a drift punch.

23. TRIMMING CHERRY BLIND RIVETS.

When the self-plugging rivet is applied, the

stem usually breaks from 3/8-inch to 1/2-inch

outside the preformed head. In most cases, it

is desirable to cut off this stem. Such cutting
can be done with an ordinary pair of multiplying
nippers or diagonal cutters. (See Figure 13. >!

These should be ground dcwn to a flat surface
on the outside, and the inside should be hollow
ground. If properly adjusted, such nippers
will do sat isfactory work.

DU PONT EXPLOSIVE RIVETS

21. GENERAL.

Du Pont explosive rivets, manufactured by

E.I. du Pont de Nemours and Co., Inc., Wilmington,

Delaware, present another solution to the problem

of blind riveting encountered in field repair

of aircraft. These explosive rivets are similar

in appearance to standard solid rivets and the

riveting preparations are the sarre. After in-

sertion, a heated rivet expanding iron is applied

to the head of the rivet and causes the rivet

to explode and consequently expand on t he blind

side. This expansion forms a head on the blind

side which grips the metal and prevents extrac-

tion of the rivet. Du Pont explosive rivets

are suggested only as a substitution for solid

rivets or Or^erry blind rivets and should not

be used indiscriminately.

25. RIVETING PRECAUTIONS.

Inasmuch as explosive rivets present a fire

hazard when used on fueled airplanes, all nec-

essary fire precautions must be taken. If the

blind side of the riveting is in a closed com-

partment or bay, as will general ly be the case,

bloA' the compartment or bay with carbon dioxide

or live steam to neutralize any vapors which

might exist. Holes must be drilled carefully

so there is a close fit between rivet and hole.

Rivet of correct head type, shank diameter, and

GRIP LENGTH

INSERTED —^ EXPLODED-

Figure 15—Explosive Rivet Cross Section

RESTRICTED

grip length must be used (see Figure 25J . The

rivet must be expanded in 1.5 to 6 seconds with
a recommended heating iron and a proper size
tip. Parts to be riveted must be held firmly
together at the time of rivet expansion. Do

not use these rivets in steel or other metals
harder than 24ST aluminum alloy. Do not attempt
to expand rivets in any other way than with the
standard du Pont riveting iron (see Figure 16).

26. STORAGE AND HANDLING PRECAUTIONS.

Handle du Pont explosive rivets with care.

Keep the rivets in the boxes in which they are

DU PONT
RIVETING
IRON

Figure 16—Use of Expanding Iron
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received and store in a dry place, preferably
in a closed cabinet. Keep open fires away and
avoid temperatures in excess of 38°C (IOO°F).
Do not throw unexpanded rivets into trash. If

rivets become distorted so that they cannot be

used, place them in a wire basket having holes
smal ler than the rivets and destroy them by

placing the basket in a fire.

27. RIVET INSTALLATION.

Push rivet into drilled hole. Do not force
to the extent of scraping the protective film
on the shank. If necessary, tap lightly with
a smal I wooden or rubber mal let, taking care
not to damage the head of the rivet. Inspect

to make certain the rivet head is well seated
and the rivet shank fits snugly in hole. Make
certain the rivet is of proper grip length and

diameter (see Figure i^) Apply a heated riv-

eting iron to the head of the rivet, holding
the tip firmly against the rivet head. Remove
tip from rivet immediately after expansion.

Important: Du Pont explosive rivets should
be expanded within I. 5 to 6 sec-

onds after heat is applied.

28. DU PONT RIVETING IRONS.

The No. 3 iron is the most common riveting
iron, for it can be used to expand all diameters
and lengths of du Pont rivets (see Figure i6)

.

Six t i ps a re ava liable fo r th i s i ron and it is

important that the proper tip be used when ex-
panding du Pont explosive rivets. Read care-
fully the instructions on the boxes in which
they are shipped. The LOV setting on the wattage
regulator is for short rivets. The HIGH setting
on the wattage regulator is for long rivets.
For intermediate length rivets, the regulator
should operate at a point between LOW and HIGH
in proportion to the length of the rivet. Try
a sample in open sheet stock for proper expansion.
The wattage regulator should be set so that
the rivet will exp lode wi th in 1,5 to 6 seconds
after application of the expanding iron.

RIVNUTS

29. GENERAL.

A Goodrich rivnut is an internally threaded
and counterbored tubular rivet that can be

headed blind. Rivnuts are of a one-piece con-

struction and are accurately machined from

corros ion-res istant al uminum al loy . Rivnuts
were designed primarily to be used as nut plates

for the attachment of de-icers to the leading

edges of wings and stabilizers. However, since

rivnuts can be pulled up or headed while work-

ing entirely from one side of the structure,

other unique adaptations have been made in

secondary and primary structures of modern

airplanes. The upset portion or head formed

on the far side of the metal is large enough

to resist being pulled through the metal skin

even under conditions of eccentric load. After

installation, rivnuts may be used as nut plates

or as rivets, or both.

30. TYPES OF RIVNUTS.

Rivnuts are classified by the head style:

namely, the countersunk and the flat head.

The former is made in three different head

shapes while the latter is made in only one.

Each style is made in three sizes. No. 6-32,

No. 8-32, and No. 10-32. Each of these sizes is

available in six grip ranges and can be furnished

with open or closed ends. With the exception

of the thin-head countersunk type, all styles

can be furnished with or without keys under
the head. The closed end rivnuts should be

used only in special places such as sealed
compartments for flotation bays. Keyed-type
rivnuts should be used whenever screws are
to be inserted to increase strength or for the

attachment of fittings.

31. GRIP RANGE.

In order to produce an ideal bulge or head

on the blind side of the metal sheet, a posi-

tive relationship must be maintained between

the counterbore depth of a rivnut and the thick-

ness of the material in which it is being

headed. This thickness is known as the grip.

The grip range is the thickness of the mate-

rial above and below this ideal point in which

a rivnut may be successfully headed. Six

consecutive and nonover I app i ng grip ranges

are available and these grip ranges are iden-

tified by indented markings found on the ex-

posed surface of the head. Absence of these

marks classifies the rivnut in the minimum

range of its head style. One mark indicates

the next higher range and five marks indi-

cate the maximum range. The grip range of

any rivnut can be determined directly from

its type number, as the figures at the right

in the rivnut type number indicate the fnaxi-

mum grip in thousandths of an inch and the

minimum grip for this rivnut is the same as
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Figure 17—Use of Keyseating Tool

the maximum grip of the preceding size, except
in the case of the first rivnut in a series,
where the minimum grip is the thickness of

the head in the countersunk style and .010
inch in the flat head style. For best results,

a rivnut should be used only within the grip

range for which it is intended.

32. RIVNUT TYPE NUMBERS.

The first figure of a rivnut number indicates

the screw size of the internal thread. The

figure at the right indicates the maximum grip

in thousandths of an inch. The minimum grip

equals the maximum grip of the preceding size,

except that the minimum grip of the first riv-

nut in a series is the head thickness for the

countersunk types and .0 10 inch for flat head

types.

A dash between figures indicates OPEN
END KEYLESS

A "B" between figures indicates CLOSED
END KEYLESS

A "K" between figures indicates OPEN
END WITH KEY

A "KB" between figures indicates CLOSED
END WITH KEY

mV-NUTS 1^
RIV-NUT
- KEY

Figure 18-~Inser t ing Rivnut

If the figures at the right are evenly divisible

by 5, the rivnut is the flat head type. If the

number is not evenly divisible by 5, the rivnut

is a countersunk type.

Examples: An 8KB 100 rivnut is an 8-32, CLOSED
END WITH KEY rivnut and has a maxi-

mum grip of 100 thousandths of an inch (. 100")

and a minimum grip of 75 thousandths of an inch

(.075"). A 6BI06 rivnut is a ^32, CLOSED END

KEYLESS rivnut and has a maximum grip of 106

thousandths of an inch (. 106") and a minimum grip

of 63 thousandths of an inch (.063"), which is

the countersunk head thickness. The right-hand

number ( 106) is not evenly divisible by 5.

Therefore the rivnut is of the countersunk type.

33. STRENGTH OF RIVNUTS.

Before substituting rivnuts for sol id rivets

in all repair work, a comparison of the shear
and the tensi le strength must be made to en-

sure a resultant safe repair. The shear and

the tensile strength of rivnuts may be greatly

increased by the insertion of standard screws
into the hoi low stem. When screws are oniitted,

the shear strength of rivnuts is approximately
30 to 50 percent of that of solid rivets. The

insertion of standard SAE 2330 screws increases

RESTRICTED
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Figure 19-—Squeezing Rivnut

the strength considerably. Before substituting
rivnuts for sol id rivets, consult a qua! if led

engineer. ITie ultimate shear and tensile strength

of solid rivets set forth in the ANC-5 (Strength

of Aircraft Elements) Manual should be com-
pared with the shear and tensile strength set

forth by the Goodrich Rivnut Company, to de-
termine the size and number of the rivnuts
to be used.

3^. PREPARATIONS FOR INSTALLATION.

In general, material for the use of rivnuts

should be prepared in the same way as though
solid rivets were to be used. As much preci-

sion is requ i red in d ri I I ing a hoi e for a ri v-

nut as for a regular rivet, since the shank

of the rivnut must fit snugly into the hole. In

order to obtain a smooth round hole, a lead

hole smaller in diameter than the body size

of the rivet should be drilled first and fol-

lowed by the correct finished hole size.

SIZE
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tools have a threaded mandrel on which the
rivnut is to be threaded until the head of

the rivnut is a9ainst the anvil of the head-
ing tool. The rivnut is then inserted in

the hole and the key positioned with respect

to the keyway. (See Figure 18.) Then, while
holding the tool so the mandrel is at 90 de-
grees to the surface of the metal, the mandrel

is retracted by squeezing the handles together.

This draws the rivnut against the anvil, thus

causing the bulge or head to form in the counter-

bored portion of the rivnut on the inaccessible

side of the work. (See Figure ig. ) Squeeze
the handles together until solid resistance
is felt. Excessive pressure beyond this point
is unnecessary. Turn the handwheel counter-
clockwise to unthread and withdraw the man-
drel from the installed rivnut. (See Fig-
ure 20.) Hand-type tools are illustrated.
Pneumatic power rivnut drivers are available
and threading, upsetting, and withdrawal are
accomplished by compressed air through the
manipulation of finger-tip controls.

DZUS FASTENERS

36. GENERAL.

Dzus fasteners which are broken or damaged
must be replaced with new ones (see Figure 21)-

The I ight-duty type which is found on box covers,

access hole coverplates, and fairing sections

are easily removed and replaced. The heavy-

duty type, which is generally used on cowling

and heavy fairings, requires two additional

operations, inasmuch as the retaining gronimet

must also be removed and replaced.

37. REMOVING LIGHT-DUTY DZUS FASTENERS.

The removal and replacement of light-duty dzus

fasteners are accompi ished with the use of a set

of TJ I033A punch and die dzus fastener tools

or facsimiles. Center the broken dzus fastener

over the hole in the anvil with the grooved end

BENT

FRACTURED

up. Place the proper-sized drift punch squarely
on the end of the fastener. Hold the punch
firmly in place and strike the punch a sharp
blow with a hammer (see Figure 25?J . After the
broken or damaged dzus fastener is driven out
in this manner, the hole will be too large and
will be dimpled slightly on the wrong side.
Remedy this condition by flattening the hole
area with the flat end of a bal l-peen hammer
and an anvil (see Figure 2q)

.

38. REPLACING LIGHT-DUTY DZUS FASTENERS.

After the broken fastener has been driven out
and the hole area flattened, as set forth in the

preceding paragraph, the hole must be red imp led

Figure 21— Typical Damage to Dzus Fasteners Figure 22—Dzus Fastener Tool
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DIMPLE BACK SIDE OF HOLE DRIVE IN NEW FASTENER

Figure 23—Light-duty Dzus Fastener Replacement
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with a proper size and degree dimpling tool

(see Figure 23 j. After the hole has been dimpled,

turn the lid or coverplate over and fit it on

the anvil so the dimpled hole is directly cen-
tered over the hole in the anvil. Insert a

new fastener into the special driving tool, in-

sert the grooved end of the fastener into the
dimpled hole, and drive into place with a hamner

(see Figure 29 ><

.

39. REMOVING HEAVY-DUTY DZUS FASTENERS.

To remove damaged heavy-duty dzus fasteners,

it is necessary first to remove the retaining

g rommet . A modified hole saw with no pilot
may be used to accomplish this (see Figure 24).

After the g rommet has been cut as much as pos-

sible, it may be nipped off with a pair of

diagonal cutters. New g rommets and fasteners
may be obtained from the Dzus Fastener Co., Inc.,

Babylon, N.Y.

DIAGONAL
CUTTER

n7i 1^

DAMAGED
DZUS
FASTENER

DZUS
GROMMET
AFTER
CUTTING

Figure 24-^Removing Gremmet

10 . INSERTING NEW FASTENER.

Insert a new g rommet into the hole in the

cowling or fairing and expand the small end

with a tapered punch (see Figure 25J. The

g rommet must be dimpled to such an extent that

it will not fall out of the hole, but not to

such an extent that the new fastener cannot
be inserted. Insert the new fastener into the

retaining grcmmet and place over a hoi lav anvil.

With a square-ended driving tool, drive the

new fastener doA/n into the retaining g rommet

until the grommet is flattened and securely
grips the surrounding material (see Figure 2^).

A special dzus fastener tool, TJ 4451, is avail-

able as an aid in fastening flush-type dzus

fasteners such as found on cowling and large

fairincs. This tool has three blades, each

of a different thickness to fit the various

grooves found in flush-type dzus fasteners
(see Figure 22) .

SQUARE
ENDED
DRIVING
TOOL

NEW
GROMMET

Figure 25— Inserting Grommet and Fasteners

TRANSPARENT PLASTIC PANELS

HI. CLEANING.

In order to avoid scratching the panels. It

is recommended that the panels be washed with
a grit-free soft cloth, chamois, or sponge. In

addition to scratching the panels, wiping with
a d ry cloth builds up an electrostatic charge
on the panels which attracts dust particles.
Washing with a damp chamois will remove this
charge and the dust and will not scratch the
surface. Soap and water or carbon tetrachloride

may be used to remove grease and oi I; but acetone,

benzine, and lacquer thinners wil I affect the
surface. The application of a wax finish is

recommended to protect the panels from undue
scratch i ng

.

H2. MINOR SCRATCHES.

Minor scratches may be removed by vigorously

rubbing the affected area by hand, using a soft

cloth moistened with a mixture of turpentine
and chalk or automobile body cleaner. Rub the

area both in the direction of the crack and at

right angles to the crack; but do not rub too

long in one place, as the heat generated by

friction may cause ridges. When the scratches

are removed or considerably improved, apply
a f i na I wax pol ish.

43. DEEP SCRATCHES.

If the scratches are too deep to be removed

RESTRICTED
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ALWAYS WET
SANDPAPER, AND
AVOID EXCESS
PRESSURE

DEEP SCRATCH

SAND WITH ROTATING MOTION OVER A WIDE
AREA TO PREVENT OPTICAL DISTORTIONS

NOTE DO NOT SAND UNLESS ABSOLUTELY
NECESSARY TO REMOVE DEEP SCRATCHES-

Figure 26—Removing Deep Scratches in

Transparent Plastic Panels

by the procedure outlined for mi nor scratches,
it may be necessary to sand the area around the

scratches. It is to be noted, however, that
panels should not be sanded unless absolutely
necessary. Wrap a sheet of 320A fine sandpaper
around a block, wet the sandpaper, and sand

I ightly over a wide area with a free circular
motion (see Figure 26). Do not confine the
sanding to too small an area, or objectionable
d istort ions or "bul I 's-eyes" will resu It in the
transparent plastic. \Afeish the surface; then sand

I ightly with a wet sheet of 400A or finer sand-
paper. When the primary deep scratches are re-

moved, remove the fine sandpaper scratches by

the procedure outlined in the paragraph on Minor

Scratches. If a buffing wheel is aval lable,

a more satisfactory method is to apply a pre-

liminary polish to the deep scratches by means

of a felt disc coated with a mixture of jeweler' s

rouge and water. Rotate the disc at approxi-

mately 250 RPM. Apply lightly and keep moist.

After the depth of the scratches has been re-

duced, apply a final polish or turpentine and

cha I k with an 8-to lO-i nch d iameter silk buf-

fing wheel rotated approximately 2000 RPM.
Clean the area and apply a wax coat.

m. REPAIRS - GENERAL.

The repairs which could be attempted in the

field are at best makeshifts and should not be

regarded in any other light. Although it is

intended to suggest nethods which could be fol-

lowed in the shortest possible time and with

the simplest possible equipment, obviously any

damaged pieces should be replaced as soon as

possible. Even when adequate repair facilities

are available, replacement of the part may be

less expensive than attempting a repair. In

qeneral, it will be found economical to buff

almost any scratched section, but patch in may

not be justified except on large and complicated

formed sections. Besides the considerations

of cost, it should be borne in mind that even

a carefully patched part is not optically or

structurally equal to a new section.

45. ISOLATED CRACKS.

At the first sign of crack inn, a hole 1/8- to

3/16-inch in diameter should be dri I led at the

end of the crack. This simple operation helps

to prevent further splitting by distributing

the strain over a larger area. If the crack

is small and repair facilities limited, stopping

t he c rac k w i t h t he d r i I I ed ho I e us ua I I y w i I I

suffice unt i I a more permanent repair or a re-

placement can be made. However, if more per-

manent repair is to be effected, plu': the drill

hole as outlined in the following paragraph,

apply Lucite Cement, H-65 , (E.I. du Pont de

^temours & Co., Inc.) with a brush to both surfaces

of the crack, and then to the crack apply a

stream of intense hot air with a blower (see

Figure 27J. Play the bicwer over the crack with

a circular motion for approximately 5 minutes;

then let the rraterial cool. If a hot-air bloNsr

ELECTRIC
BLOWER

ELECTRIC .

HEATING I
ELEMENT )

Figure 27—Applying Hot-air Blast to

Cracked Plastic Panel
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Figure 28—Applying Torch Flame
to a Cracked Transparent Plastic Panel

is not available, a torch may be substituted.
The torch should produce a soft bluish flame

and should not be bicwy. Hold the torch several

inches from the panel (see Figure 28). This

type of repair may be regarded as permanent.

U6. REPAIRING HOLES.

The first step in repairing holes in transparent

plastic panels is to trim the hole and surrounding

cracks to a circle as soon as possible. This

will prevent the development of radial cracks

and wi I I confine the damage to a minimum area.

Trim the edges of the hole to a 45-degree taper;

then cut a transparent plastic patch of slightly

thicker material than the section to be repaired

and trim its edges to a sharper angle than the

hole (see Figure 29J . Heat the edges of the

patch over a hot-air bloA/er or an alcohol lamp

until the edges are \/ery soft and pliable; then

force the patch into the hole and allow it to cool.

Remove the patch and soak the edges of the patch

in Lucite Cement, H-65, (E.I. du Pont de Nemours

K Co., lnc.)for 2 or 3 minutes; then insert

the patch into the hole again. Because the

edges are tapered, pressure need be applied
only on one surface and equal pressure will

automatically be applied to a I I edges. Leave

the patch under I ight pressure for upwards of

24 hours; then after the cement has hardened,

sand or f i le the edges level with the adjacent

surface. In patching a curved or a large section

where it is not possible to heat the patch, it

is possible to obtain a perfect fit by cutting

the patch first and using it as a template.

7
'£3

o
TRIM PATCH AND HOLE
TO TAPERED EDGE

SO THAT-

PATCH HAS
SHARPER ANGLE
THAN MATERIA

^X ./=i I
®.HEAT EDGES OF PATCH
UNTIL SOFT, THEN
FORCE PATCH IN HOLE
AND ALLOW TO COOL
UNDER PRESSURE,
REMOVE PATCH, APPLY
CEMENT. THEN-

®
AGAIN FORCE PATCH INTO

HOLE AND MAINTAIN

PRESSURE UNTIL CEMENT
HARDENS. FILE EDGES
LEVEL WITH SURFACE.

Figure 29—^Patching Holes in

Transparent Plastic Panels

ORDINARY
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may be prepared from flat stock. The rraterial
should consist of transparent aery late-base
plastic sheet of a thickness equal to the oricjinal

panel. In order to provide sufficient plas-
ticity for working, hang the trimmed flat panel
in a hot-air oven at 104°+ 121 °C ( 220°+250°F).
If the hot-air oven is not available, the flat
panel may be heated in hot oil, glycerin, or
kerosene. Hot water is unsatisfactory and should
not be used. If the heated liquid method is

used, immerse the panel for a few minutes, re-
move it, and allow it to form over a cloth-
covered wood or metal form block. Since the
warm plastic readily takes impressions, it must
be handled carefully with clean cotton gloves.
After the plastic sheet has cooled on the form,

remove, trim, and polish the panel. To drill

the panel for installation, ordinary drills for
metal may be used. Better results are obtained,

however, if the dri I Is are ground with \/ery

little lead (see Figure ^o) . To prevent clogging

and burning of the sheet, lift the drill from
the hole frequently and remove shavings. Use

moderate speeds and I ight pressure to avoid
"grabbing" when the drill penetrates the trans-

parent plastic. If high speeds are used, a coolant

may be required. If the point of the drill

penetrates thin material before the full width

has entered, the dri I I will tear the sheet. The

fabricated panel must be installed exactly like

the or ig i na I .

48. ROUTING EDGES OF PANELS.

After a new panel has been cut and formed to

fit an enclosure, the edges must sometimes be

THUMB SCREW

WIDTH "a" of rout
CONTROLLED BY
ADJUSTABLE GUIDE

Figure 31—Panel Routing Jig

Figure 32—Routing Inside Curves

routed or skived. This may be accomplished by

several methods, and the method used will neces-

sarily be dependent upon available eouipment.

Two practical ways, accomplished with simple

tools generally found in any shop, are described

in this and the foMoA/ing paragraph. The tools re-

quired are a square-ended rotary f i le of at least

I/2-inch diameter and any means of motive pcwer

capable of spinning the rotary file at a speed

of at least 2000 RPM. By means of metal blocks

and a piece of angle iron, form a rout i nq jig

(see Figure ji). Cut a slot in one flange of the

angle iron and insert a thumbscrew into this slot .

By means of this adjustable guide the width of

the cut can be accurately controlled. Some means
mjst also be provided to control the depth of cut

by the rotary file. This must be determined lo-

cally, as the method of applying motive paver

to the rotary file will also be a local problem.

An air supply nozzle at the cutting blade is

suggested to keep the rotary file from clogging.

Place the edge of the panel against the guide

and pass the panel over the cutting blade. If

a deep cut is to be taken, better results wi I I

be obtained if it is accomplished in two or

niore operations. This jig method will satis-
factorily rout the edqes of straight panels or

the outside periphery of curved panels.

49. ROUTING INSIDE CURVES.

Inasmuch as the method of routing transparent

plastic panels described in the preceding para-

graph cannot be appi ied to the inner surface of

a curved panel, a method such as illustrated must

be used. (See Figure qg . ) Obtain a narrow
strip of soft rreta I and fomi it to fit the contou r
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Figure 33—Curve Routing Detail

panel. With srtRl I "C" clamps or other suitable
means, clamp this metal strip accurately into

position along the edge of the panel, exposing

only as much of the panel edge as is desired

to rout (see Figure 99J . When this method of

routing is applied, the motor which turns the

rotary f i le must be held by hand and the depth

of the cut cannot be accurately controlled. It

is suggested that a solid rest be provided for

the motor to give added control. F^ss the rotary

file back and forth over the exposed area, keep-

ing the flat end of the rotary file against the

metal guiding strip (see Figure c^c^j. An alternate

method can be used when the panels are sma I I.

Clamp the motor securely in a vise and pass the

exposed portion of the panel back and forth over

the rotary file, keeping the flat end of the

rotary file against the metal guiding strip,

50. COCKPIT ROOF PANEL REPLACEMENT.

A v isua I i nspect ion of the cockp it roof wi I I

read i ly determine the procedure for the removal

and replacement of individual panels. To remove

a panel from the windshield assembly, remove

the bcw and strips as one assembly by dri I I ing

out the rivets and removing the screws securing

the assembly to the cowling. Disassemble tne

frame as required and replace the defective
panel. If the rubber strips and the sponge
rubber located in the grooves of the frame are

in good condition, they may be used again. Apply

a plastic caulking compound around the outside

edges of the windshield, such as Hunt's Kfestic

Caulking Compound or the equivalent.

51 . SIDE PANEL REPLACEMENT.

To replace any of the side panels in either

Figure 34—Cockpit Enclosure Assembly
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of the curved sliding section, pull the EMER-
GENCY handle and push the defective panels out
with the hand. Replace with the new panel,
utilizing the same rubber strips if in good con-
dition. Ascertain that the EMERGENCY handle
lockpins and safety wires are properly reinstalled.
To replace a forward top panel of the aft si id-
i ng section, removal of the entire rear hood
assembly is necessary; this is to permit the
si iding section to be moved aft. Remove the bow
and corner blocks if in good condition. To remove

the aft top panel of the section, it is only

necessary to remove the bav and corner blocks.
To replace a forward side panel or top panel of

the stationary section, remove the four block-
shaped stops from the inside of both tracks.
Lift the entire section clear. Remove the bow
and corner blocks and replace the defective panels

as required. To remove an aft top panel, it is

only necessary to remove the bow and corner
blocks. When ordering a replacement part, be

sure to give the correct part number. Each panel

has a separate part number and is cal led out on its

respective assernbly number (see Figure 94J.

ALUMINUM CASTINGS AND FORGINGS

52. GENERAL.

The repair of castings and forgings by welding
is not recommended. Damaged parts should be

replaced by spares. However, minor repair by

welding of parts not requiring high structural
values is permissible, provided that special
practices inherent in the p/ocess be observed.
It should be borne in mind that, in the nBjority
of cases, the use of castings and forgings is

utilized as a means of expediting production;
therefore, as a means of temporary repair, a

substitute part can be fabricated of some other
material and of comparable design. Where fab-
rication of parts is accomplished, the ultimate

strength and functional requirements of the
original must be maintained. See Sectionxil
for the required tensile strength of all castings

and forgings subsequent to heat treatment, and

Section I for possible corresponding material

substitution equivalents.

53. MINOR SURFACE CRACKS.

Small surface cracks, scratches, and minor

discontinuities may be relieved by carefully
f i 1 i ng or scraping. Fi I ing should be such as

to present a gradual, smooth filleting of the

area affected. Sharp or abrupt corners should

be avoided. The area should be thoroughly

cleaned and a clear varnish or other trans-

parent solution suitable for the purpose should

be applied as an aid in determining any sub-

sequent development of the discontinuity.

54. MINOR WELDING OF LOWLY STRESSED MEMBERS.

In general, welding of castings and forgings

varies I ittle in practice from that of sheet
material, except that necessary allowances for
variations in shape, cross-sectional area, and
form must be made. Prior to welding a casting,
carefully investigate the nature of const met ion.

Look for tapering cross sections which would
tend to draw the welding heat away and make
preheating of the casting necessary. Observe
the possibilities of thermal strains and cracks,

which are most likely to occur in castings of
thin-walled or otherwise intricate design.
After the proper investigation has been made,

thoroughly clean the area by means of a stiff-
bristled wire brush and gasol ine. If the dam-
age is a minor crack, completely cut or melt
away the crack and a portion of the surround-
ing stock by means of a file or puddling iron.

If a sma I I loose piece is to be replaced in

the casting, carefully clamp the piece in po-
sition, securing loosely to prevent the thermal
strains during welding. Larger castings or
castings having intricate sections should be
preheated by means of a suitable furnace prior
to welding. Small castings or castings re-
quiring a weld near the edge of a thin-walled
section may be preheated locally by means of
a welding torch. In either case, preheating
must be accomplished gradually and at uniform
rate. Use a suitable welding flux and a welding
rod of the same material as the casting. The
added material must be completely molten and
must be thoroughly worked with the end of the
welding rod. Remove accumulated oxides and
impurities from the surface of weld by means
of a wire brush. After welding, heat treat
the casting or forging in accordance with the
required tensile strength specified in Section
XII.
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ROPELLER

Figure 35—Propeller Installed

55. MINOR REPAIRS.

Visual \y inspect the hub and blades for darmges
such as nicks and sharp dents on the leading
edges, or gashes on the blade faces. Such
injuries are particularly dangerous, as they
greatly reduce the fatigue strength at that
particular point. A failure may result unless
they are promptly removed. All mars on the
surfaces of the blades are "stress raisers"
and cause a stress concentration which may
raise the stress beyond the endurance limit,

resulting in a fatigue failure. Sharp dents and

nicks or gashes may be removed locally without
the necessity for reworking the entire blade

surface. A curved "riffle" file is recommended

for use in removing the sharp base of the nick.

Fine emery cloth or crocus should be used for

polishing. Care should be taken in remov-
ing nicks from the blade face to ensure that

the thickness is not reduced more than is

necessary. It is recommended, as an added
safety precaution, that the surface be etched

after the removal of a nick and examined with
a magnifying glass to ensure that the nick is

entirely removed and that a crack has not started.

After inspection, polish the etched area. Propel-

lers having yery severe nicks or gashes should

be sent to an authorized repair depot or returned

to the factory for repair. (See Figure ^^.)

WOODEN ACCESSORIES

56. WOODEN COCKPIT SEATS.

Damages to the wooden cockpit seats may be

repaired by following the procedures set forth
in Section II for preparing and gluing wooden
splice members and patches to plywood panels.
Inasmuch as the seats are a nonstructura I part

of the airplane, the scope of negligible dam-
age is much greater than that of a structure

member. However, it is essential to have

no rough edges or protruding members attend-
ant after repair. No repairs should be made
that will interfere with, or result in dam-
age to, the seat harness, the safety belt, or
the seat adjusting mechanism. (See Figure 36. J

57. WOODEN FLOOR BOARDS.

General methods set forth in Section II for
gluing, clamping and reinforcing damaged wooden

RESTRICTED
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Vt€ PLYWOOD

Figure 36-^Wooden Cockpit Seat

members may be used to repair the wooden floor

boards of the front and rear cockpits on the

later model airplanes. All plywood used for

repairs should conform to AAF Spec. AN-NN-
P5IIA. Spruce used for reinforcing and splic-

ing members should conform to AAF Spec. AN-

S-6a. Casein glue conforming to AAF Spec.

C-G-456 should be used for gluing all repair

members to the original parts. Attach all

repair members to the underneath side of the

floor boards so as not to interfere with any

movements of the pilot's feet.

58. MINOR WOODEN ACCESSORIES.

Other miscellaneous small items on the airplane

are constructed of plywood and reinforced with

spruce. The majority of these items are con-

sidered as expendables and their size and minor
cost warrants replacement rather than repair.

All such items may be purchased from North
American Aviation Inc., Inglewood, California.

If repair is attempted, the primary consider-
ation must be the function of the part after
repair. No protruding members should be attend-

ant after repair and the strength of the re-

paired part must equal that of the original.

CONTROL RODS

59. GENERAL.

Various units of the engine control instal-

lation and the fuel and oil system installa-
tions are controlled by res i stance welded push
rods or, as in the case of the fuel selector
valve, by torque rods. Repairs to these con-
trol rods consist of smoothing out negligible
damage, splicing damaged rods, manufacturing
replacement rods, and replacing the clevis,
threaded, or ball-bearing rod ends. The repair

must develop the original strength of the rod

and be able to withstand a I I the compression,
tension, or torque loads imposed upon it. All

splices must be so made as not to interfere with

the movement of any of the controls, and special

attention must be paid to locations where con-
trol rods pass through the firewall or through

phenolic fiber fairleads. No welds are per-

mitted within a region on the control rod that

will pass through a fairlead.

60. NEGLIGIBLE DAMAGE.

Smooth dents not exceeding one tenth the tube

diameter or one tenth the tube perimeter, which

are without cracks, fractures, or sharp comers,
may be disregarded except to satisfy appear-

ance. Smooth the dent with a half-round fine

fi le and finish with steel wool. Apply the

original finish to the member. (See Section XL)

61. SPLICING CONTROL RODS.

Severely damaged or badly bent control rods

STEEL TUBING

1025. SPEC X4130. SPEC SEAM WELDED.
^ ^ gg,Q

AN-WW-T-846 AN-WW-T-850 SPEC AN-T-3
AN316-4R NUT

f—i

'*V 1^

* U2275^
BI387 CLEVIS. BI388 THREADED UNITED AIRCRAFT

ROD END ROD END FITTING qR EQUIV

AN4B6 CLEVIS, BI388 THREADED 19-48034

ROD END, ADJUSTING ROD END CONNECTOR

Figure 37— Control Rod Repair Components
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may be spliced by welding in a section of steel
tubing to match that of the original rod. Steel
tubing conforming to four d ifferent specifica-
tions may be used for the splice member. (See

Figure 37. J Proceed as follows: Cut the rod

on each side of the damage. Obtain a length
of steel tubing to match the diameter and wal I

thickness of the damaged rod, and cut to such
a length that the length of the rod when spliced
will equal the length of the original rod. Clean
and burr a I I rod ends and file to a 60-degree
taper. DrI I I a No. 40 hole in the tube to pro-
vide for the injection of the corrosion inhib-
iting fluid. Butt the rod ends together and
careful ly al ign the spl ice member with the orig-
inal rod. With suitable clamping devices, hold
the rods firmly in place. With oxyacety lene
welding equipment, apply a weld around the joint,

completely filling the beveled gap. (See Fig-
ure gS. J For all information concerning oxy-
acety lene we Id i ng, refer to Sect ion II. After
all welding has been completed, squirt hot lin-

seed oil into the interior of the tube through
the previously drilled No. 40 hole. Rotate the

cur DAMAGED AREA
^RILL A NO. 40 (.098 DIA.) HOLE

BURR AND BEVEL ROD ENDS

S»T

' —T—'^VHBHHHBHHHBHHBII)^

D

BURR AND BEVEL ENDS OF INSERT

AFTER WELDING, FORCE HOT
LINSEED OIL INTO THIS HOLE

WELD INSERT TO ORIGINAL ROD STUBS

Figure 38— Control Rod Splice

CUT OFF DAMAGED ROD END
FITTING AS CLOSELY AS
POSSIBLE TO ORIGINAL WELD

BURR AND BEVEL
END OF ROD

DRILL N0.40 HOLE-

BEVEL END OF
NEW FITTING

OXYACETYLENE WELD
AFTER WELDING, FORCE HOT
LINSEED OIL INTO THIS HOLE.

ALLOW TO DRAIN

BUTT FITTING AND ROD TOGETHER AND APPLY WELD

Figure 39'-Control Rod Fitting Replacement

tube so that a I I surfaces will be covered and

then a I low the tube to drain. Plug the No. 40
hole with a cadmium-plated, self-tapping screw.

62. FABRICATING REPLACEMENT RODS.

Duplicate rods may be fabricated from steel

tubing and the proper size and type rod end
fittings. Compare those of the damaged rod

with those in the illustration and determine
the type needed. (See Figure 37. J Resistance
welding should be used when this type of equip-
ment is available. However, oxyacety lene weld-
ing will suffice. When resistance welding is

used, 1/8-inch of the base metal of the tube
and fitting Is used at each welded joint. There-

fore, when gas welding the joints, the tube
must be cut proportionately shorter. When uti-

I iz ing gas we Id ing, dri I I a No. 40 hole in the

tube and treat the tube interior for corrosion
as directed in the preceding paragraph.

63. REPLACING DAMAGED ROD END FITTINGS.

Determine and obtain the proper sizeandtype
rod end fitting to replace the damaged one. With

a hack saw, remove the damaged fitting by cut-
ting the rod as close as possible to the weld
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securing the fitting. (See Figure ^g.j File

the rod end and the welding surface of the fit-

t i ng to a 60-degree taper. Butt the fitting
and rod together; and with suitable clamping

devices, clamp the new fitting and the original

rod in alignment. Apply a weld around the joint

and treat the interior of the rod with hot lin-

seed oil as set forth in a preceding paragraph.

ARMAMENT INSTALLATION REPAIRS

64. GENERAL.

Repairs to the bomb racks and the machine
gun installations are accomplished by replace-

ment of the worn or damaged parts. If re-

placement parts are not available, exact dupli-

cates may be fabricated, but all dimensions and

materials must be the same as the original part

to permit proper functioning of the racks and

the machine gun apparatus. (See Figure 40.)

FIXED FUSELAGE GUN

FLEXIBLE GUN

Figure 40—Armament Installations
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SECTION 10

REBUSHING SPECIFICATIONS

I. GENERAL.

The fol lowing list of bushings used on the AT-6 Series Airplane is divided into four tables. Table I

contains all reducer bushings. Table II contains all spacer bushings. Table III contains all B Standard

bushings except the BIOOQ bushings listed in Table II. Table IV contains all bushings which have compo-

nent part numbers and are not standard bushings. In general, the ream tolerances are +.0005, -.001 unless

otherwise noted, and the last dash number on al I B Standard bushings denotes the length of the bushing in

th i rty-seconds of an inch.

TABLE I — REDUCER BUSHINGS

MOTE: AC895 reducer bushings are called out on all production drawings.

LOCATION OF BUSHING

INSTALLATION, SURFACE CONTROLS

INSTALLATION, INSTRUMENTS

ELEVATOR ASSEMBLY, COVERED

INSTALLATION, INSTRUMENTS

INSTALLATION, INSTRUMENTS

INSTALLATION, INSTRUMENTS

NOTE: First dash number denotes bolt size of bushing.

Second dash number denotes length of bushing in thirty-seconds of an inch.

R denotes reamed bushing.

r bush i ngs
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TABLE III — B STANDARD BUSHINGS

MOTE: Ream tolerances are +.0005, -.001 except where noted.

LOCATION OF BUSHING

INSTALLATION, SURFACE CONTROLS

INSTALLATION, SURFACE CONTROLS

INSTALLATIONS, GENERAL

INSTALLATION, HYDRAULIC SYSTEM

INSTALLATION, HYDRAULIC SYSTEM

STABILIZER ASSEMBLY, HORIZONTAL

INSTALLATION, STARTING SYSTEM

INSTALLATION, TAIL WHEEL

INSTALLATION, LANDING GEAR

FRAME ASSEMBLY, FUSELAGE FRONT

INSTALLATION, TAIL WHEEL

INSTALLATION, LANDING GEAR

FRAME ASSEMBLY, FUSELAGE

REAR SECTION, COVERED

INSTALLATION, WINGS

INSTALLATION, FURNISHINGS

COVERED ASSEMBLY, WING

CENTER SECTION
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TABLE IV — BUSHINGS, COMPONENT PARTS

LOCATION OF BUSHING

AILERON OUTBOARD HINGE BRACKET

CENTER AND OUTER WING FLAPS

HORIZONTAL STABILIZER, FRONT

FUSELAGE ATTACHING

VERTICAL STABILIZER, FRONT

FUSELAGE ATTACHING

FRAME ASSEMBLY, FRONT FUSELAGE

FRAME ASSEMBLY, FRONT FUSELAGE

COCKPIT ENCLOSURE PANEL ROLLER

LANDING GEaR SUPPORT

LANDING GEAR RETRACTING OLEO

ATTACHING FITTING

LANDING GEAR LOCK PIN MECHANISM

SUPPORT

TAIL WHEEL ATTACHMENT

CARBURETOR AIR FILTER LOCATING

SHAFT

ENGINE STARTER SHAFT BRACKET

PITOT TUBE, OUTER WING

CONTROL SURFACE LOCK HANDLE

CONTROL SURFACE TRIM TAB DRUM

FLAP EQUALIZER CONTROL CYLINDER

HYDRAULIC LANDING GEAR AND FLAP

CONTROL UNIT

100 LB. BOMB RACK SWAY BRACE

100 LB. BOMB SHACKLE LEVER

RADIO ANTENNA THIMBLE ATTACHING

Dl erances are '
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SECTION 11

FINISH SPECIFICATION

I . GENERAL REQUIREhCNTS .

The finish for surfaces and parts is in ac-
cordance with Specification 3-IOO-H, Sec. E-l

I

,

and the markinqs are in accordance with Speci-
fication 98-24I05-P. Generally, the finish
requirements may be summed up as follows:

AILERONS, EXTERIOR

AILERONS, INTERIOR AND

INTERIOR PARTS

ANTIGLARE

CASTINGS, FORGINGS

COCKPITS

COMPARTMENT, LANDING LIGHT

COMPARTMENT, BAGGAGE

COWLING, EXTERIOR & INTERIOR

ELEVATORS, EXTERIOR

ELEVATORS, INTERIOR AND

INTERIOR PARTS

FAIRING

FLAPS, EXTERIOR & INTERIOR

FUSELAGE, EXTERIOR

FUSELAGE, FRAME

FUSELAGE, INTERIOR PARTS,

COCKPITS

FUSELAGE, INTERIOR PARTS,

AFT OF BAGGAGE COMPARTMENT

HORNS, CONTROL

INSTRUMENT PANELS

LANDING GEAR

PROPELLER, REAR FACE

RUDDER, EXTERIOR BALANCE

PORTION

RUDDER, INTERIOR AND IN-

TERIOR PARTS

RUDDER, EXTERIOR REAR OF

HINGE

SEATS

STABILIZERS, EXTERIOR

STABILIZERS, INTERIOR AND

INTERIOR PARTS

STEPS, PLATES

STRUTS, LANDING GEAR

TAIL WHEEL FORK

TANKS, EXTERIOR

WALKWAYS

ALUMINUM

NO FINISH*

FLAT BRONZE-GREEN NO.

9

TO MATCH

YELLOW-GREEN

FLAT BLACK

YELLOW-GREEN
ALUMINUM

ALUMINUM

NO FINISH*

ALUMINUM

ALUMINUM

ALUMINUM

YELLOW-GREEN

YELLOW-GREEN

NO FINISH*

TO MATCH

FLAT BLACK

ALUMINUM

FLAT BLACK

ALUMINUM

NO FINISH*

SPEC. 98-2U102-L

ALUMINUM

ALUMINUM

NO FINISH*

ALUMINUM

ALUMINUM

ALUMINUM

ALUMINUM

BLACK

*Finish for corrosion prevention shall be in

accordance with the detail sections listed

below. Whenever t he pecul i ar i ty f a partic-
ular part or assembly prohibits the employ-

ment of the specified finish, the part or

assembly shall be given a high degree of

protection as is consistent with its proper

functioning for its intended use.

WHEELS

WINGS, EXTERIOR

WINGS, INTERIOR AND

INTERIOR PARTS

WINGS, INSIGNIA

ALUMINUM

ALUMINUM

NO FINISH^

SPEC 98-2U102-L

2. FINISH AND FINISH MATER I AL SPECIFICATIONS.

The fo I lowing are the U.S. Army Air Forces
Specification numbers (except as noted) for the
finish materials which are quoted in the fol-
Icwinq detail finish requirements:

MATERIAL

cadmium plate

cement, black "plyosyn"

cleaning. prior to finishing

dope, cellulose nitrate, clear

dope, cellulose nitrate, clear

(for aluminized dope)

enamel, aircraft

finish, aircraft metal parts

finish, aircraft wood surfaces

lacquer, cellulose nitrate

lacquer, clear

lacquer, flat black

lacquer, flat bronze-green no. 9

lacquer, gloss white

lacquer, yellow-green

markings, aircraft

mg protective treatment

oil, linseed

paste, aluminum

primer, zinc chromate

sealer, wood, liquid

surfacer, wood, liquid

zinc plate

SPECIFICATION NO.

AN-0Q-P-'i2lt

26562

98-20007

AN-TT-D-51U

AN-TT-D-551

3-98

3-1001

2U115

AN-TT-L-51

3-158

3-158

3-158

3-158

3-100-Hl

98-2U105

98-20010A; E-3B

JJJ-0-336

AN-TT-A-U61S

Arf-TT-P-656®

1U113

1U115

AN-P-32t

f Z i nc plating may be used in lieu of cadmium
on all parts except cable terminals and steel

sheet .0625 inch or thinner which is used

struct ural 1 y.

lYellow-green finish shall be formulated with a

suitable tinting material. (Sherwi n-wil 1 iams

PX 3076 Tinting Paste or equivalent)

©zinc chromate primer may be tinted with a suit-

abl e t i nt inq mater ial

.

§The use of aluminum paste shall be restricted

to pigmentation of clear dope, lacquer, or

varnish for final coats on fabric, wood, surfaces

of uncamouf 1 aged airplanes, aircraft wheels,

and metal only where specifically required. ®
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FINISH SPECIFICATION
PAR. 3 TO 10

RESTRICTED

3. FINISH CODE.

The fol Icwing code of finishes, applicable to
this airplane and conforming in detail to the
above finish specification, facilitates the
method of specifying the complete finish and
color on all North American Aviation, Inc.,
d rawings.

CODE

F - FINISH, PREFIX DESIGNATION
A - ALUMINUM AND ALUMINUM ALLOYS
C - COPPER AND COPPER ALLOYS
G - GENERAL
M - MAGNESIUM AND MAGNESIUM ALLOYS
S - STEEL
T - TEXTILE

EXAMPLE: FS^20 - Finish No. 20 for steel

4. GENERAL FA-0

ALUMINUM AND ALUMINUM ALLOYS

7. ENGINE COMPARTMENT SURFACES FA-23.

Before assembly, do not anodize any structure,

but prime all structures with one coat of zinc
chromate primer. However, it is to be noted
that alclad, 2S, 3S, and 52S shall receive no
primer nor other finish except between the ad-
joining surfaces of riveted skin butt or skin
lap joints or as required to match adjoining
surfaces. After ccmplete assembly, finish struc-
tures to match adjoining surfaces.

5. INTERIOR CLOSED MEMBERS FA-20.

Before assembly, do not anodize any structure.

Do not apply primer or subsequent ly finish alclad,

2S, 3S, or 52S, except between riveted skin butt

or skin lap joints or where it forms part of
a finish surface. Apply zinc chromate primer
to a I I other members. After ccmplete assembly

,

apply two coats of ye I Icw-qreen* lacquer to the
cockpits and baggage compartment.

6. INTERIOR SURFACES, PARTS, AND OPEN ^E^€ERS
FA-21.

Before assembly, do not anodize any structure.

Do not apply primsr or subsequently finish alclad,

2S, 3S, and 52S, except between riveted skin
butt or skin lap joints or where it forms part

of a finished surface. Apply zinc chromate
primer to all other members. After complete
assembly, apply one coat of zinc chromate primer

to the surfaces of the ailerons, elevators,
rudder, and attaching parts contacting doped
fabric, with the exception of alclad, 2S, 5S,

and 52S. Apply two coats of ye I I OA/-green* lacquer

to the cockpits, baggage compartment, attach-
ing parts, and two coats of flat black lacquer

to the landing light compartment. There are
no further requirements for the bolting angle
cover strip, fuselage rear of the baggage com-
partment, wings, and tail group. The carburetor

air scoop shall not be finished on the interior

and no finish or buffinq is required for the

seats. Buff the entire frame of 53S cockpit
e nc I OS u re

.

See footnotes, Paragraph 2.

Before assembly, do not anodize any surface.

Do not apply primer to alclad, 2S, 35, and 52S,

except between the surfaces of riveted skin butt

or skin lap joints. Prime al I other structures.

After complete assembly, apply two coats of clear

lacquer* to all surfaces with the exception of

a Ic lad, 2S, 35, and 525.

8. EXTERIOR SURFACES,
FA-25.

PARTS, AND MEMBERS

Before assembly, do not anodize any part. Alclad,

25, 35, and 525 wi II receive no primer nor fur-

ther finish, except where it forms a part of a

finished member or surface or between the ad-
joining surfaces of riveted skin butt or skin
lap joints. Also, the cockpit enclosure (535

and corner cast i ngs ) shall receive no primer;

however, all other surfaces should receive one
coat of zinc chromate primer. After complete
assembly, apply two coats of flat bronze-green

No. 9 antiglare. Finish entire frame of cockpit

enclosure (535 and corner castings) by buffing.

With the exception of alclad, 25, 35, and 525,

apply two coats of clear lacquer* to cowling,

fairing, fuselage, landing gear, tail group,

wings, and attaching parts (including flaps, flap

bays, and wheel wells). Only the rear surfaces

of the propeller shal I receive two coats of flat

black lacquer.

9. INSTRUMENT PANELS FA-28.

Before assembly, do not anodize any structure.

Apply one coat of zinc chronate primer to panels.

After complete assembly, apply two coats of flat

black lacquer to the d i rect lighting portion

and two coats of gloss white lacquer to the in-

direct lighting portion.

10. ELECTRICAL AND RADIO JUNCTION BOXES AND

CONDUIT FA-29.

Before assembly, do not anodize any structure.

No finish is required, except for the boxes and

conduit in cockpits and baggage compartment
which shall receive one coat of zinc chromate

RESTRICTED
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FINISH SPECIFICATION
PAR. 10 TO 18

RESTRICTED

primer. After complete assembl.y, boxes and
conduit in cockpits and baggage compartment
shall receive two coats of yellow-green* lac-
quer. No other members require finish.

II. GENERAL FC-G.

Before assembly, cadmium plate* all parts
except brass and bronze parts in the engine
compartment, brass screws and nuts used in prox-
imit.y to the compass, brass safety lockwire,
and internal brass and bronze parts contact-

i ng h.ydrau lie fluid.

12. COPPER LINES FC-20.

No finish requ i red

.

13. DISSIMILAR METALS FC-23.

Before assembly, cadmium plate* all parts
and appl.y one coat of zinc chromate primer to
all surfaces coming in contact with dissimilar
metals. After complete assembly, apply two
finish coats to match adjacent surfaces. Al-
low surfaces to dry before joining.

m. CHROMIUM PLATE FG-O.

GENERAL FINISHES

17. WALKWAYS FG-8.

Hard chromium plate all internal steel parts
contacting hydraulic fluid and communicating
to exterior with the exception of corrosion-
res istant stee I

.

15. DISSIMILAR METALS FG-5.

Before assembly, apply one coat of zinc chromate
primsr to al I surfaces coming in contact with dis-
similar metals. After complete assembly, apply
two finish coats to match adjacent surfaces.

16. STEPS FG-7.

Before assembly, apply one coat of zinc chro-
mate primer to steps. After complete assembly,
finish with two coats of clear lacquer*.

*See footnotes, Paragraph 2.

After assembly, apply one coat of black Plyo-

synf cement and cover with 30-mesh carborun-
dum grits. Finish with one coat of black
Plyosyn cement as a sealer.

18. COIL SPRINGS FG-IO.

Before assembly, do not cadmium plate the
coil springs. With the exception of springs
submerged in hydraulic fluids which shall not

be primed nor otherwise finished, apply one
coat of zinc chrormte pririBr to al I coil springs.

After complete assembly, apply two coats of

ye I I ow-g reen* lacquer to a II spr i ngs i n the
cockpits and baggage compartments, and apply
one coat of zinc chromate primer to all coil

*See footnotes, Paragraph 2.

"for equivalent.

MANIFOLD PRESSURE

HOT AIR DUCTS

COLD AIR DUCTS

PURGING

[ 1
VACUUM

HYDRAULIC OIL PRESSURE

I I
AIR PRESSURE 20 PS I MAX.

1^ ^ AIR PRESSURE 25 PSI MIN.

STEAM

EXHAUST ANALYZER

ANTI-ICING

VENT

SMOKE SCREEN EQUIPMENT

FUEL —VAPOR TO HEATERS

HEATER EXHAUST

FLOTATION EQUIPMENT

Figure 2~'Line Color Coding Chart
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RESTRICTED FINISH SPECIFICATION
PAR. 18 TO 24

springs in the fuselage aft of the baggage com-
partment, wing, and tail group.

19. FLAT SPRINGS FG-II

.

Before assembly, do not cadmium plate any
flat springs. With the exception of springs
submerged in hydraulic fluid, which shall not
be primed nor otherwise finished, apply one
coat zinc chromate primer to al I flat springs.
After complete assembly, apply two coats of
ye I low-green lacquer to al I flat springs in

the baggage compartment and cockpits.

20. ARMAMENT PROTECTION FG-13.

Ejection chutes, gun barrels, and blast tubes
shal I be weather-sealed by covering with a suit-
able eel lulose acetate tape.

21. MARKINGS: LINES FG-21.

The width of each color in the marking band

shall be approximately 1/2-inch. Cellulose
tapes in appropriate colors coated with clear
lacquer shall be used for the rrarking band. The

following colors shall be used as the means of

identification for lines. (See Figure 2.

J

LINE

AIR SPEED

PI TOT®
STATIC®

COMPRESSED AIR

20 P.S. I. MAX.

25 P.S. I. MIN.

ANTI-ICER®
EXHAUST ANALYZER®
FIRE EXTINGUISHER^

FLOTATION AND BILGE t

FUEL I

HYDRAULIC t

MANIFOLD PRESSURE t

OIL§

OXYGEN t

PURGING t

STEAM

t

VACUUM

t

BAND

BLACK

iLACK - LT. GREEN

LT. BLUE -

LT. BLUE -
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FIGURE 3
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LOWER SIDE OF RIGHT WING

RIGHT SIDE OF REAR FUSELAGE SECTION

Figure 3—Airplane Insignia Locat

i

ons
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RESTRICTED FINISH SPECIFICATION
PAR. 25 TO 34

MAGNESIUM AND MAGNESIUM ALLOYS

25. GENERAL FM-0.

Before assembly, subject magnesium parts to
protective treatment as set forth in U.S. Army
Air Forces Spec. 98-200! OA; E-3B. Appl.y one
coat of zinc chromate primer to a I I parts and
appl.y finish to match adjacent surfaces.

26. EXTERIOR SURFACES, PARTS, AND hCMBERS
FM-20.

Before assembly, appl.y protective treatment
to all exterior surfaces, parts, and members,
as indicated in U.S. Army Air Forces Spec. 98-

200 lOA; E-3B; and appl.y one coat zinc chromate
primer. After complete assembly, appl.y an anti-
glare treatment of two coats of flat bronze-
green lacquer No. 9- Appl.y two coats of clear
lacquer* to the cowling, fairing, fuselage,
landing gear, tail group, wings, and attaching
parts (including flaps, flap bays, and wheel

we I Is). On the SNJ-4, apply two coats of or-

ange-yellow lacquer to the wing leading edge
and upper surfaces.

27. ENGINE COMPARTMENT SURFACES, PARTS, AND
OPEN MEMBERS FM-23.

Before assembly, apply protective treatment
to all surfaces, parts, and open members, as

indicated in U.S. Army Air Forces Spec. 98-
200I0A; E-3B; and apply one coat zinc chromate
primer. After complete assembly, apply two
coats of clear lacquer* to all surfaces.

28. INTERIOR SURFACES, PARTS, AND MEMBERS
FM-25.

Before assembly, apply protective treatment
to all surfaces, parts, and members, as indi-

cated in U.S. Army Air Forces Spec. 98-2001 OA;

E-3B; and apply one coat of zinc chromate prini-

er. After complete assembly, finish cockpits,
landing light compartment, baggage compartment,

and attaching parts with two coats of flat

black lacquer. To parts in view over cockpit

enclosure trim, apply two coats of clear lac-

quer*.

PLASTICS

29. INTERIOR SURFACES, PARTS, AND MEMBERS
FP-21.

With the exception of parts that are not

normally visible, apply one finish coat to

match adjacent surfaces.

30. EXTERIOR SURFACES, PARTS, AND MEMBERS
FP-23.

Apply one coat of clear lacquer*.

31. INTERIOR OF CLOSED MEMBERS FP-24.

No finish required.

STEEL

32. GENERAL FS-0.

Before assembly, cadmium plate* all steel

parts except corrosion-resistant steel. Fill

closed members with hot (I09°C, I65°F) raw

linseed oil, drain thoroughly, and close with

cadmiuoh-plated self-tapping screws. Apply one

coat of zinc chrormte primer to all parts.

33. EXTERIOR SURFACES, PARTS, AND OPEN ^CM-

BERS THAT CAN BE PLATED FS-20.

Before assembly, cadmium plate* all exterior

surfaces, parts, and open members, except those

of corros ion- resistant steel. Apply one coat

of zinc chromate primer. After complete as-

sembly, apply an antiglare treatment of two

'see footnotes, paragraph 2.

coats of flat bronze-green lacquer No. 9. With

the exception of corrosion-resistant steel,

apply two coats of clear lacquer* to the cowl-

ing, fuselage, landing gear, tail group, wings,
and attaching parts (including flaps, flap

bays, and wheel wells). On t he SNJ-4 only,

apply two coats of orange-yel low lacquer to

the wing leading edge and upper surfaces.

3i|. EXTERIOR CLOSED MEMBERS THAT CAN BE

PLATED FS-21.

Before assembly, cadmium plate* all exterior

parts except corrosion-resistant steel. Ap-

ply one coat of zinc chromate primer. With

the exception of corrosion-resistant steel,

after complete assembly, apply two coats of

'see footnotes, paragraph 2
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clear lacquer* to the cowling, fuselage, land-
ing gear, tail group, wings, and attaching parts
(including flaps, flap bays, and wheel wells).
On the SNJ-4 only, apply two coats of orange-
ye I low lacquer to the wing leading edge and
upper surfaces

,

35. EXTERIOR CLOSED MEMBERS THAT CANNOT BE
PLATED FS-22.

Before assembly, fill with hot ( [09°C, I65°F)

raw linseed oil, drain thoroughly, and close
with cadmium-plated self-tapping screws, t Ap -

ply one coat of zinc chromate primer to a I I

parts except corros ion-res istant steel. With
the exception of corrosion-resistant steel,
after complete assembly, apply two coats of
clear lacquer* to the cowling, fuselage, land-
ing gear, tail group, wings, and attaching
parts. On the SNJ-4 only, apply two coats of
orange-yel low lacquer to the wing leading edge
and upper surfaces

.

36. ENGINE COMPARTMENT SURFACES FS-23.

Before assembly, cadmium plate* all steel
parts except corros ion- res istant steel and the
motor mounts. Closed members shall be filled
with hot ( f09°C, I65°F) raw linseed oil, drained
thoroughly, and closed with cadmium-plated
self-tapping screws. t With the exception of
cadmium-plated parts, apply one coat of zinc
chromate primer to a I I steel parts. After com-
plete assembly, apply two coats of clear lac-

quer* to a II parts that have not been cadmium-
plated with the exception of corrosion-resist-
ant steel

.

37. INTERIOR SURFACES, PARTS, AND OPEN MEM-
BERS THAT CAN BE PLATED FS-26.

Before assembly, cadmium plate* all steel
parts except corrosion-resistant steel. Apply

one coat of zinc chromate primer. After com-
plete assembly, apply two coats of yellow-green*
lacquer to the cockpits, baggage compartment,
and attaching parts. The parts in view over
the cockpit enclosure trim shall receive two
coats of clear lacquer*. Apply two coats of
flat black lacquer to the landing I ight corn-

pa rtment

.

38. INTERIOR CLOSED MEMBERS THAT CANNOT BE
PLATED FS-27.

Before assembly, the interior closed members
shall be filled with hot (109°C, I65°F) raw
linseed oil, drained thoroughly, and closed
with cadmium-plated self-tapping screws. t Ap-
ply one coat zinc chromate primer to al I steel
parts except corros ion- res istant steel. After
complete assembly, apply two coats of ye I lew-

green* lacquer to the cockpits, baggage com-
partment, and attaching parts. The parts in

view over the cockpit enclosure trim shall re-

ceive two coats of clear lacquer*. Apply two
coats of flat black lacquer to the landing
light compartment.

39. INTERIOR CLOSED MEMBERS THAT CAN BE
PLATED FS-28.

Before assembly, cadmium plate* all interior
closed members except corros ion-res istant steel.

The i nte rior c losed members shall be filled
with hot (I09°C, I65°F) raw linseed oil, drained

thoroughly, and closed with cadmium-plated
self-tapping screws. Apply one coat of zinc
chrorrate primer to a I I steel parts. After corrv-

plete assembly, apply two coats of yel low-
green* lacquer to the cockpits, baggage com-
partment, and attaching parts. The parts in

view over the cockpit enclosure trim shal I re-

ceive two coats of clear lacquer*. Apply two
coats of flat black lacquer to the landing
light compartment.

TEXTILES

»I0. TANK PADS AND STRAPS FT-20.

Before assembly, cover with Tolex 205 DC-FP
cloth (Texti le Leather Corp. ) or equivalent.

m. ELEVATORS AND AILERONS FT-21
RUDDER FT-23.

After complete assembly, apply two brush
coats and one spray coat of clear nitrate dope
fol lowed by two spray coats of clear nitrate
dope containing a minimum of six ounces of alu-
minum paste per gallon of spraying material.

*See footnotes. Paragraph 2.

flash welded parts require no oiling.

RESTRICTED

The weight of the coats shal I be between 4.0
and 5.0 oz./sq.yd-

1*2. ANTENNA MAST FT-2^.

After complete assembly, apply three coats

of clear dope and then apply two coats of alu-

minized dope.

i|3. COTTON WEBBING AND FABRIC FT-25.

No treatment required for cotton webbing and

fabric.

See footnotes, Paragraph 2.

tplash welded parts require no oiling,
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WOOD

44. GENERAL REQUIREMENTS.

Finish all wood surfaces in accordance with
NA Spec. SP-I707-A. Prior to gluing or finish-
ing any wood surface, thoroughly clean the sur-
face to remove sawdust, grease, and any other
foreign matter from the wood. Wherever possible,

accomplish all gluing prior to finishing, and
remove all excess glue from v is ib le interior
or exterior parts before applying any finish.

Whenever the pecu I iarity of the part is such
that it is more conveniently glued subsequent
to finishing, mask all areas to be glued with

Scotch Tape (or suitable equivalent). No ad-
hesive must be left on the wood when the tape

is removed. Apply doped sealing tape to all

areas previously taped. Before attaching metal

fittings, supports, etc., protect them from

direct contact with the wood by applying two

coats of sealer, or one coat of sealer and one

coat of filler to the wood under the fitting.

45. TYPES OF WOOD SURFACES.

Type I
- Interior of Closed Members, - Sur-

faces normally remaining unseen, such as wing

interiors, hoi low spars, the underside of floor-

boards,- etc.

Type II - Interior Open Surfaces, Parts, and

Members. - Surfaces visible to occupants of

the airplane, such as fuselage compartments

and parts attaching.

Type III - Exterior Surfaces, Parts, and Mem-

bers. - Surfaces exposed to the weather and to

view from the outside.

46. DETAIL REQUIREMENTS.

Type I
- Interior of Closed Members FW-2t. -

Apply two coats of sealer by dipping, the mem-

ber into the sealer or by applying the sealer

with a bnjsh or spray gun. Al low each coat to

air-dry one hour. The second coat of sealer

may be aluminized with 8 ounces of aluminum

paste per gallon of unthinned sealer.

Type li - Interior Open Surfaces, Parts, and

Members FW-21. - Apply one coat of sealer and

one coat of f i ller. The coat of filler may

be replaced by a second coat of sealer on close-

grained woods such as birch. Apply one finish

coat to match adjacent surfaces.

Type III - Exterior Surfaces, Parts, and Mem-

bers FW-23. - Apply two coats of sealer, one

coat of filler, and one coat of surface r. Apply

one finish coat to match adjacent surfaces.

47. APPLICATION OF SEALER.

After all gluing has been accomplished, apply
sealer, conforming to AAF Spec. 14113, to all

Type I, II, and III surfaces. Dip the surfaces
into sealer when possible or spray or brush on

as practical. Do not thin sealer to less than

25% nonvolatile content. Allow each coat of
sealer to air-dry at least one hour. To assure
complete coverage of all areas and as a guide
in sanding, it is permissible to add a suit-
able dye to the sealer.

48. APPLICATION OF FILLER.

with a brush, apply one coat of filler (Wipe-

on Formula No. 1398 or equivalent) to al I Type
I I I surfaces and wherever required on Type I I

surfaces. Allow to remain 2 to 5 minutes and

wipe off across grain with excelsior or burlap

rag. All Type II surfaces of open-grain wood
such as mahogany and all exposed end-grain sur-

faces that are not to be taped require one coat

of filler over the regular sealer coat. On

al I Type I I and I I I surfaces, f i Mall nai

I

holes, staple holes, and countersunk screw
ho I es wi th filler. A I I ow the filler coat to

air-dry 2 to 3 hours as required.

49. APPLICATION OF SURFACER.

with a brush or with a spray gun, apply one

coat of surface r (conforming to AAF Spec. 141 15)

to al I Type III surfaces and allow to air-dry

for 6 hours. With dry sandpaper, sand the sur-

facer after it has thoroughly dried. Sand so

as to produce the minimum possible thickness

of surface r coat but not deep enough to touch

the filler coat beneath.

50. APPLICATION OF FINISH COATS TO TYPE II

SURFACES.

with a soft-bristled brush or with a spray

gun, apply one finish coat to match adjacent

surfaces. Use Cellulose Nitrate Lacquer (Spec.

AN-TT-L-51 ) or Aircraft Enamel (Spec. 3-98)

as required. Apply a coat of sufficient thick-

ness to entirely cover the finishing materials.

51. APPLICATION OF FINISH COATS TO TYPE III

SURFACES.

with a soft-bristled brush or with a spray

[265]
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gun, apply one finish coat of clear Aircraft
Enamel (Spec. 3-98) pigmented with 16 ounces
of aluminum paste per gallon of unthinned enamel.

52. FINISHING EXPOSED END-GRAIN SURFACES NOT
SUITABLE FOR TAPING.

Apply an extra coat of sealer in addition
to the regular finish to all drain holes and
end-grain surfaces where taping is not specified.

When finishing at drain holes and other in-

accessible places, use a stiff wire covered
with cloth or use an ordinary pipe cleaner.

53. FINISHING EXPOSED END-GRAIN SURFACES SUIT-

ABLE FOR TAPING.

With a hand pinking machine or with pinking

shears, cut all sealing tapes required from
regulation glider fabric or equivalent that

has been predoped with one heavy brush coat
of clear dope (Spec. AN-TT-D-51 4) . Cut the

tape to such a size as to give a minimum lap

at all points of 1/2-inch onto the straight

grain surface. Apply a second brush coat of
clear dope to the tape and immediately apply
the tape to the exposed surface. Press the
tape down firmly and eliminate all air pockets
beneath the tape. Allow the tape to dry for
one hour and apply an additional coat of clear
dope if the nap of the material is not satis-
factorily filled and sealed down.

Note: Doped tape will not adhere satisfac-
torily to finished areas. The finish

should be sanded off, sealer coated, and the
tape doped on over the sealer.

54. SANDING SEALER, FILLER, AND SURFACER COATS.

with dry fine sandpaper, lightly sand the
sealer and f i I ler coats on Type II and Type III

surfaces. After the surfacer coat has com-
pletely dried on all Type III surfaces, sand
the coat so as to leave the minimum possible
thickness of surfacer coat, but do not sand deep
enough to touch or bare the filler coat beneath

the surfacer.
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RESTRICTED HEAT-TREATED PARTS
PAR. I TO 2

SECTION 12

HEAT-TREATED PARTS

I. GENERAL.

The following list of heat-treated parts in-
cludes only heat-treated castings, forgings,
and steel members used in the construction of
the airplane. Generally, the repair of these parts

is not recommended and any extent of damage
necessitates complete replacement of the damaged
member. Hcwever, it is to be noted that in the

PRINELL

DIAMETER OF IM-



HEAT-TREATED PARTS
PARAGRAPH 3

RESTRICTED

3. HEAT-TREATED PARTS LIST

Part No. Title Material
Code

Heat Treat to
Tensi le Strength
in P.S. I . or as

Noted

BI226 Eye-bolt - Ball Bearing OJ\-F

BII90 Ring - Ai rp lane Mooring CM-F
66-13013 Angle - \Mng Centersect ion Upper Bolting AA-E
66-13104 Angle - Wing Centersect ion Front Bolting AA-E

77-13303 Angle - Wing Centersect ion Fuel Tank Cover Bolting AA-E
55-14027 Angle - Outer Wing Upper Bolting AA-E
54^14028 Angle - Outer Wing Nose Bolting AA-E
88-14029 Angle - Outer Wing Lower Front Bolting AA-E
54-14030 Angle - Outer Wing Lower Rear Bolting AA-E
55-14065 Bracket - Aileron Outboard Hinge AA-F ( I7ST)

55-14066 Bracket - Aileron Inboard Hinge AA-F ( I4ST)

55-14069 Bracket - Aileron Center Hinge AA-F ( I4ST)

55-14244 Support - Aileron Bel I crank Bearing AA-F ( I7ST)

55-16080 Bracket - Aileron Inboard Hinge AA-F ( I4ST)

55-16081 Fitting - Aileron Center Hinge AA-F ( I7ST)

55-18022 Hinge Fitting - Flap A/WF (A5IST)
55-18024 Eye-bolt - Wing Flap CM-B
52-21018 Fitting - Elevator Center Hinge Support AA-F
52-21019 Fitting - Elevator Center Hinge Support AA-F
55-21020 Fitting - Stabilizer Attaching AA-F (A5IST)
52-21026 Bracket - Elevator Inboard Hinge Support AA^F
55-22037 Hinge Fitting - Trim Tab AA-F ( I7ST)

52-23012 Fitting - Rudder Upper Hinge Support AA-F
52-23013 Fitting - Rudder Center Hinge Support AA-F
52-23014 Fitting - Rudder Lower Hinge Support AA-F
28-31053 Fastener - Engine Ring Cowling Rear AA-S
66-31058-2 Catch - Fire Extinguisher Door Release Alv^S

66-310102 Hook - Engine Ring Cowling AAr-E

57-31103-2 Tube - Fuselage Station No. I Lower Cross CM-T
19-31105 Fitting - Fuselage Connection CM-F
55-3)174 Fitting - Fuselage Connection CM-B
55-31220 Step - Cockpit MA-C
19-31231 Bracket - Fuselage Pilot's Seat Support CM-F
5^31383 Guide - Fuselage Front Step Tube CM-B
55-31385 Spring - Fuselage Front Step Tube Keeper MAf

49-31894 Finger - Enclosure Release Handle CM-S
25-31902 Fitting - Engine Mount Attaching QvkF
66-33109 Pin - L.G. Retract Arm Attach. CM-B
36-33112 Pin - L.G. Pivot Qv^T
36-33117 Bushing - L.G. Support CM-B
36-33119 Bushing - L.G. Attach. Fitting CM-B
3^33120 Nut - L.G. Pivot Pin CM-B
19-33447 Wrench - Special CM-S
55-33467 Spring - Brake Cylinder Ext. MW
36-33515 Latch - L.G. Lock Cam CM-S
55-33525 Pin - Landing Gear Lock CM-B
44-33534^2 Fitting - L.G. Lock and Hoist CIv^F

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

125-145,000

125-140,000

58,000

58,000
58,000

58,000

58,000

58,000
58,000

55,000
65, 000

65,000
55,000

65, 000
55,000
43,000
125,000

65,000
65,000
43,000
65,000
55, 000

65,000
65,000
65,000
62,000
125,000

62,000
Normal ize

Normal Ize

125-140,000

32,000
Normal ize

125,000
( 10 Minutes)
160-180,000
Norma I i ze

145-160,000
160-180,000
160-180,000
125-140,000

125,000
180-200,000

( 20 Minutes)
125,000

160-180,000
160-180,000
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RESTRICTED HEAT-TREATED PARTS
PARAGRAPH 3

3. HEAT-TREATED PARTS LIST (CONTD.)

Part No. Title

44^33534^3 Fitting - L.G. Lock and Hoist
66-33536 Bolt - L.G. Lock and Hoist Fitting Attach.
36-33541 Rod - L.G. Lockpin Push
36-33542 Bolt - L.G. Mechanism
55-33544 Be II crank Assemoly - L.G. Locking Mechanism
66-42012 Shaft - Carburetor Mixing Chamber
51-47032 Stud - Oil Tank Sump
49-51047 Support - Oil Separator Outer
55-521 19 Spring - Surface Lock

55-52302 Bellcrank - Ai leron

55-52316 Clevis - Aileron Control Rod
55-52428-2 Rod - Rudder Brake Pedal

19-52440 Spring - Tension Coil

49-52441 Spring - Rear Cockpit Rudder Pedal Adjust.
55-52610 Arm - Flap Indicator
55-52649-2 Rod - Flap Connecting
55-52653 Plunger - Flap Control Handle Lock Spring

58-53004^3 Tube - Pilot's Cockpit Seat Support
49-53060 Clamp - Alemite Grease Gun
55-53061 Pin - Observer's Seat Latch
49-53073 Plunger - Seat Adjusting
55-53075 Tube - Observer's Seat Adjusting
55-53076 Brace Assembly - Observer's Seat
55-53096 Spring - Observer's Seat Latch
55-53104 Axle - Observer's Seat

36-54029 Bearing - L.G. Position Indicator Switch Box
36-54033 Guide - L.G. Position Indicator Swltcn Box

55-54083 Bracket - Ignition Switch Hand Support
55-54125 Spring - L.G, Position Indicator Switch
36-55009 Fitting Assembly - ^ing Center Section Hoist
36-58008-2 Fitting - L.G. Hyd rau I i c St rut

88-58101 Body - Hydraulic L.G. & Flap Control Unit
55-58137 Spring - Hydraulic One-Way Valve

55-58143 Spring - Hydraulic L.G. & Flap Relief Outer
55-58144 Spring - Hydraulic L.G. & Flap Rej ief Inner

55-58152 Spring - Control Unit One-Way Valve
55-58196 Spring - Pressure Control Return

55-61040 Screw- Ammunition Box & Ejection Chute Adjust.

59-73006 Bow- Instrument Flying Hood

59-73007 Bow- Instrument Flying Hood
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ALPHABETICAL INDEX

ACCESS
FUEL TANK, 198
FUEL TANK VALVE, 195
OUTER WING LEADING EDGE, 1U7

ACCESSORIES
WOODEN, 250

AGE HARDENING
ALUMINUM, 19

AILERONS
AREA, 2,

CABLES, C
MARKING

CONSTRUCT
COVERING
FABRIC CO

MENTS,
FABRIC, F

FINISH, 2

GENERAL R

LEADING E

MOVEMENT,
NOSE RIB
ORIGINAL
SPAR OUTE
SPAR SPLI
TAB AREA,
TRAILING
TRAILING

MENT, 1

TRAVEL, 2

TRIM TAB
HORN MA

164
RAN
S,

ION
MAT
VER
182
Nl

57
EPA
DGE
16

REP
FAB
R W
CE,
16

EDG
EOG
71

KS, AND HORN
261
, 164
ERIALS, 193
ING REQUIRE-

INISHES, 264

IR, 169
SKIN REPAIR, 175

4

LACEMENT, 173
RIC COVERING. 164
ING. 119
171

4

E, 172
E SKIN REPLACE-

CABLES, CRANKS, AND
RKINGS, 261

AIRFOIL, WING, 2

AIR FURNACE, ALUMINUM ALLOY,
H.T., 19

AIRPLANE
CONSTRUCTION, 1

DATA, 2

OmENSIONS. 3
INSIGNIA, 262
MARKINGS, 257
PART NUMBERS, 4

SPECIFICATIONS, 2

AIR PRESSURE
20 P.S. I. , MAXIMUM LI NES,

COLOR CODING, 260
25 P.S. I. , MINIMUM LINES,

COLOR CODING, 260

AIR PRESSURE TEST
ENGINE MOUNT, 51

FUEL TANK, 199
FUSELAGE TRUSS, 51
OIL COOLER, 202
OIL TANK, 199

AIRSPEED
PITOT LINE, COLOR CODE, 260
STATIC LINE, COLOR CODE, 260

ALCLAD
24S0, 18
24ST, 19
ANNEALING, 20

BENDING, 20
REPAIR MATERIAL FOR FIXED

SURFACES, 158

ALCOA, EXTRUSION EQUIVALENTS,
21, 70, 158

ALIGNMENT
ENGINE MOUNT, 41, 51
FUSELAGE TRUSS, 41, 51

ALLOY
2S, 17
3S, 17

14ST, 17
17ST, 17
24ST, 17
52S, 17
53ST, 17
53SW, 17
ALUMINUM, SPEC. EOUIV.. 32
BRITISH REPLACEMENT, 32
BRITISH SPEC. , 32
COLD WORKING, 17
COPPER, SPEC. EOUIV., 33
HEAT-TREATABLE, 17
NONHEAT-TREATABLE, 17
STEEL SPEC. EOUIV., 32
TENSILE STRENGTH, 32
U.S.A. SPEC, 32

ALUMINUM
ALLOY SPEC. EOUIV. , 32
ANNEALING, IB
ANODIZING, 258
CASTINGS, 12, 249
EXTRUDED REPAIR MATERIAL, 158
EXTRUSIONS, 18

FORGINGS, 249
HEAT-TREATING, 19
WROUGHT STOCK, 17

ALUMINUM FINISH
CONDUIT, 258
ELECTRICAL JUNCTION BOXES,

258
ENGI NE COMPART. SURF. , 258
EXTERIOR SURFACES, fARTS,

AND MEMBERS, 258
GENERAL, 258
INSTRUMENT PANELS, 258
INTERIOR CLOSED MEMBERS, 258
INTERIOR SURFACES, PARTS,
AND OPEN MEMBERS, 258

RADIO JUNCTION BOXES, 258

ALUMINUM SHEET
2S-i/2H, 17
3S-1/2H, 17
52S-1/2H, 18
2S0, 17
3S0, 17
24S0 ALCLAD, 18
52S0, 17
24ST ALCLAD, 19

MARKINGS, 12
PRIMING, 22
REPAIR MATERIAL FOR FIXED

SURFACES, 158
REPAIR MATERIALS FOR FUSE-

LAGE, 70-71
REPAIR MATERIALS FOR MOVABLE

SURFACES, 191

ALUMINUM TUBE
52S0, 17
52S0 SPLICING, 229

ANNEALING
ALCLAD, 20

STEEL TUBES, 36
TEMPERATURES, 20

TUBE 52SO, 18

ANODIZING ALUMINUM, 258

ANTENNA MAST
FINISH, 264
HEIGHT, 2

ANTI-CORROSION FINISH, 22, 257

ANTI-GLARE FINISH, 257

ANTI-ICING LINE COLOR CODE, 260

ARC WELDING
AMPERAGES, 36
ELECTRODE REOU I REMENTS, 36
EOUIPMENT, 36
PRECAUTIONS, 36

AREA
AILERONS, 2, 164
BALANCE, 2

BOOSTER TAB, 2

ELEVATOR, 2. 164
P I

A p C 9

HORIZONTAL STABILIZER, 2

RUDDER, 2. 161
TRIM TAB. 2

VERTICAL STABILIZER, 2

WING, 2

ARMAMENT, INSTALLATION REPAIRS,
253

ASSEMBLY PART NUMBERS, 4

AXLES, LANDING GEAR, 206

B

BALANCE
AILERON, 186. 188
AREA, 2

CONTROL SURFACES, 186
CORRECTION OF CONTROL SURFACE

STATIC, 188
ELEVATOR, 186, 188
INNER TUBE, 209
RUDDER. 186. 188
TIRE, 209

BANDING
CONTROL CABLE, 222
LINE, 260

BARS, BUCKING, 7

BEADS
FIXED SURFACE Rl

TUBING, 229
B, 152

BENDING
ALCLAD, 20

Ml NIMUM RADIUS, 20

PLYWOOD SKI N, 85

BLAST TUBES, PROTECTION, 261

BLIND RIVET HOLES
CHERRY, 235
LOCATING, 140
LOCATING BY IMPROVISED

METHOD, 143

BLOCKS, FORMING, 25

BOLTS
AN4 SPECIFICATIONS, 13

EDGE DISTANCE, 9

FITTING OF, 11

[i]
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STANDARD HOLES FOR, 12
THREADS IN BEARING, 11
TORQUE MEASUREMENT, 11
TYPES, 12

BOLTING ANGLES
COVERS, 157
WING JOINT, 155

BOMB RACKS, REPAIR OF, 253

BONDING
BRAIDS, 227
FLEXIBLE CONDUIT, 225
METAL PARTS, 225
REQUIREMENTS, 225
RIGID CONDUIT, 225

BOOSTER TAB
CONSTRUCTION, 166
TRAVEL, 2

BOXES
JUNCTION, 223
JUNCTION FINISH, 258

BRAIDS, BONDING, 227

BRAKE, HAND, 23

BRINELL HARDNESS, 267

BRITISH, SPEC. EQUIVALENTS,
32

BUCKING BARS, 7

BULKHEAD
PART NUMBERS, ALUMINUM REAR

FUSELAGE, 59
PLYWOOD WEBS, WOODEN REAR

FUSELAGE, 86
WEBS, ALUMINUM, 68

BURRS, HOLE, 5

BUSHINGS
"B" STANDARD, 255
"B" STANDARD CODING, 255
CABLE, 216
COMPONENT PART, 256
LOCATIONS OF, 25U
PART NUMBERS, 254
REAM NOTES, 254
REDUCER, 254
SPACER, 254

CABLES
BUSHINGS FOR, 216
COLOR BANDING, 222
CONTROL, 216
CUTTING OF, 216
DIAMETERS OF, 216
FABRICATION OF, 216
MARKINGS, 261
NEGLIGIBLE DAMAGE TO, 216
REPAIR OF, 216
REPLACEMENT OF, 216
RUST PREVENTION, 216
SPARE, 216
SPECIFICATIONS, 216
TERMINALS FOR, 216
TESTING OF, 222
THIMBLES for; 216

TYPES OF, 216
WRAPPING OF, 221

CADMIUM PLATING
COIL SPRINGS, 260
COPPER, 260
FLAT SPRINGS, 261
STEEL, 263

CAP
CENTERSECTION FRONT SPAR

LOWER. 126
CENTERSECTION FRONT SPAR

UPPER, 124

CASEIN GLUE, 75
APPLICATION, 75
MIXING, 75

CASTINGS
ALUMINUM. 12, 249
FINISH, 257
REPAIR OF, 249
WELDING OF, 249

CEMENT
AIRSHIP RUBBER, 215
CAVALPRENE, 196
DOLPHIN NO. 1625, 198
LUCITE. 246
TIRE BALANCING, 210

CENTER PUNCH MARKS, 5

CENTERSECTION
BOLTING ANGLE PART NUM-

BERS, 156
FLAP SPAR, 119
FRONT SPAR LOWER CAP, 126
FRONT SPAR UPPER CAP, 124
FRONT SPAR WEB, 128-130
INTERMEDIATE RIBS, 150
LEADING EDGE RJBS, 151
REAR SPAR, 122

CHERRY RIVETS
DIMPLING PREPARATIONS, 235
DRILLING PREPARATIONS, 235
EXPANDING, 236
GRIP LENGTH OF, 235
GUNS FOR, 236
INSERTION OF, 235
TRIMMING, 238
TYPES OF, 235
USE OF GUNS FOR, 236

CHORD
FLAPS, 2. 161
MEAN AERODYNAMIC, 2

STABILIZER, HORIZONTAL, 2

WING, 2

CHROMIUM PLATING, 260

CLAMPS
"C", 6

PRERIVETING, 6

SKI N, 6

WOOD, 77

CLEANING
OIL COOLER, 202
TANKS, 195
TIRE INTERIOR, 210
TRANSPARENT PLASTIC PANEL,

224

CLEARANCE, PROPELLER, 2

CLECOS
COLOR CODING, 7

USE OF, 7

CLOSING STRIP, OUTER WING, 147

COCKPIT
FINISH, 257
WOODEN SEATS, 250

COIL SPRINGS
CADMIUM PLATING, 260
FIN^SH, 260

COLD AIR DUCT LINES, COLOR
CODING, 260

COLD WORKING ALLOYS, 17

COLOR CODING
CABLES, 222
CLECOS, 7

LINES, 260

COMPARTMENT, LANDING LIGHT
FINISH, 257

CONDUIT
BONDING, 225
FINISH REQUIREMENTS, 258
INSTALLATION DRAWING NOS. , 225
REPAIR OF, 232
SUPPORT OF, 225

CONSTRUCTION
AIRPLANE, 1

FUSELAGE, 34, 60, 71
LANDING GEAR, 206
MOVABLE SURFACES, 161
OIL COOLER, 202
TANKS, 194
WING, 91

CONTOURS, WING LEAD. EDGE, 146

CONTROL CABLES
SPLICING, 220
TERMINAL SOLDERING, 220
TERMINAL SWAGING, 218

CONTROL RODS
END FITTING REPLACEMENT, 252
FABRICATION OF, 252
NEGLIGIBLE DAMAGE TO, 251
SPLICING OF, 251

CONTROL SURFACES
FABRIC PATCHING, 176
PART NUMBERS, 163, 165, 167
RECOVERING, 183
STATIC BALANCE, 186
STATIC UNBALANCE CORRECTION,

188
UNBALANCED DETERMINATION, 187

COOLERS, OIL
CLEANING, 202
INSTALLATION, 196
REPAIR OF, 202
REPLACEMENT TUBES, 203
SUPPORTS, 196
TESTING, 202

COPPER
ALLOY, SPEC. EQUIV., 33
FINISH, GENERAL, 260
FINISH, IN CONTACT WITH
DISSIMILAR METALS, 260
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LINES, FINISH, 260

CORE
OIL COOLER, LEAKS, 203
REMOVING OIL COOLER, 203

CORROSION PROTECTION
ALUMINUM, 22, 258
CABLES, 216
DISSIMILAR METALS, 260
STEEL TUBES, 51

COTTON WEBBING, FINISH, 264

COUNTERSINKING
CUT, 6

DIAMETERS, 6

DIMENSIONS, 6

DIMPLE, 6

COVER FORMERS, FUEL TANK
COMPARTMENT, 149

COVERING
MATERIALS, AILERON, 193
MATERIALS, ELEVATOR, 192
MATERIALS, RUDDER, 191
REMOVAL OF FABRIC, 179
REQUIREMENTS, AILERON FAB-

RIC, 182
REQUIREMENTS, RUD. & ELEV.

FABRIC, 180, 181

COVERS, WING JOINT, 157

COWLING
CONSTRUCTION, 55
PART NUMBERS, 55
REPAIR, 55

CRACKS
ALCLAD SKIN, 138
CASTING SURFACE, 249
LOCATING FUEL TANK, 195
LOCATING OIL TANK, 195
METAL SURFACE, 22
REPAIR OF LARGE TANK, 199
SEALING SMALL FUEL TANK, 197
SEALING SMALL OIL TANK, 197
STEEL TUBES, 43
TRANSPARENT PLASTIC PANEL, 245

CRANK MARKINGS, 261

CRATER ELIMINATOR, WELDING, 37

CUTOUTS, FIXED SURFACE RIBS, 152

DAMAGE
EXTENT OF, 22
PRIMARY, 22
SECONDARY, 22

DECIMAL EQUIV. , DRILL SIZES, 5

DEGREES MOVEMENT
AILERON, 2. 164
ELEVATOR, 2. 164
LANDING FLAP, 2. 161
RUDDER, 2. 161
TRIM AND BOOSTER TABS, 2

DENTS, SKIN SURFACE, GENERAL, 22

DIAMETERS
CABLE, 216
COUNTERSINK, 6

PROPELLER, 2

RIVET CODING, 1

STEEL TUBES, 35

DIE
ALCOA EQUIVALENT NUMBERS,

21, 70, 158
SWAGED CABLE FITTINGS, 216

DIHEDRAL, WING, 2

DIMENSIONS
AIRPLANE, 3
BUSHING REAM, 255
RIVET, 1

RIVET COUNTERSINKI NG, 6

DIMPLE COUNTERSINKING, 6

DISCONNECT POINT MARKINGS,
ENGINE, 261

DISSIMILAR METALS, CORROSION-
PROTECTION, 260

DISTANCES
BOLT EDGE, 9

RIVET EDGE, 9

DOPING FABRIC
MOVABLE SURF., 185, 186, 264
WOOD END GRAIN FINISH, 89

DRAWING NUMBERS, MAJOR ASSEM-
BLIES, 4

DRILL
CHART, 5

RIGHT-ANGLED, 5

SIZES, 5

DRILLING, 1

DZUS FASTENERS, 242
COWLING, 55
HEAVY-DUTY, 242
INSERTING NEW, 244
LIGHT-DUTY, 242
REMOVAL- OF, 39
REPLACEMENT OF, 242

EDGE DISTANCE, RIVET AND BOLT, 9

EJECTION CHUTES, PROTECTION, 261

ELECTRIC ARC WELDING, 36

ELECTRIC SYSTEM
GENERAL, 223
NA DWG. NOS., 223
REPAIR TOOLS AND MATERIALS, 227

ELEVATOR
AREA, 2. 164
CABLES, CRANKS, AND HORN

MARKINGS, 261
CONSTRUCTION, 163
COVERING MATERIALS, 192
COVERING REQUIREMENTS, 181
FINISHES, GENERAL, 257, 264
GENERAL REPAIR, 169

LEADING EDGE SKIN, 170
MOVEMENT, 2. 164
ORIGINAL FABRIC COVERING, 164
RIB REMOVAL, 169
RIB REPLACEMENT, 170
SPAN. 2

TAB AREA, 164
TRAILING EDGE STRIP REPLACE-

MENT, 171.
TRAVEL, 2, 164

EMPENNAGE
(see elevator, rudder, and
stabilizers)

ENGINE
compartment SURFACES, FINISH

REQUIREMENTS, 258
COMPARTMENT SURFACES, STEEL

FINISHES, 264
COWLING construction, 55
COWLI NG PART NUMBERS, 55
COWLING REPAIR, 57
DISCONNECT POINT MARKINGS, 261
FIREWALL CONSTRUCTION, 52
STEEL TRUSS, 3'^

EQUIVALENTS
ALUMINUM ALLOY, 32
BUSHINGS, 254
COPPER ALLOY, 33
DECIMAL, 5

EXTRUSION ALCOA, 21. 70. 158
STEEL ALLOY, 32
WIRE AND CABLE, 33

EXHAUST
ANALYZER LINES COLOR

CODING, 260
MANIFOLD COLLAR REPLACE-

MENT, 52
MANIFOLD CONSTRUCTION, 51
MANIFOLD REASSEMBLY, 52
MANIFOLD REPAIR, 52

EXPLOSIVE RIVET
EXPANDING IRONS, 239
HANDLING PRECAUTIONS, 238
INSTALLATION, 239
RIVETING PRECAUTIONS, 238
STORAGE PRECAUTIONS, 238

EXTRUDED REPAIR MATERIAL
FIXED SURi^ACES, 158
FUSELAGE, 68

EXTRUSIONS
ALUMINUM, 18

EQUIVALENTS, 21. 70. 158

FABRIC
FLEXIBILITY, 175
LARGE TEARS AND HOLES, 177
PARTIAL RE-COVERING. 178
PATCHING, GENERAL, 175
REPAIR TOOLS, 189
SECTION REPLACEMENT. 177
TEARS, SMALL, 176

TEARS, V-SHAPED, 176
WEBBING FINISHES, 264

FABRIC COVERING MATERIALS
AILERON, 193
ELEVATOR, 192
RUDDER, 191

[iii ]
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FABRIC COVERING REMOVAL, 179

FABRIC COVERING REQUIREMENTS
AILERON, 182
ELEVATOR, 181
RUDDER, 180

FABRIC DOPING, MOVABLE SUR-
FACES, 185, 186, 264

FABRIC ENVELOPE
ATTACHMENT, 183
HAND SEWI NG, 18U
MACHINE SEWING, 184
PREPARATION, 183

FAIRINGS
FINISH, 257
FUSELAGE, 68

FASTENERS
DZUS, 242
PRERIVETING, 6

SKIN, 6

FILLETS, FUSELAGE, 68

FINISHES
ALUMINUM, 258
COPPER, 260
MATERIAL SPECIFICATION, 257
SPECIFICATION, 257
STEEL, 263
STEEL TUBE, 51
TEXTILES, 264
WOODEN STRUCTURES, 88, 265

FIRE EXTINGUISHER LINES, COLOR
CODING, 260

FIREWALL
CONSTRUCTION, 52
COWLING ATTACHING ANGLE

REPAIR, 54
STIFFENER REPAIR, 54
WEB REPAIR, 53

FIVE- TUCK CABLE SPLICE, 220

FIXED SURFACES
GENERAL SKIN
GENERAL SPAR
LARGE SKI N HO
REPLACEMENT
SKI N CRACKS,
SKIN PANEL RE
SMALL SKIN HO
SPLICING SKI N

STRINGER COMB
C366T, 107

STRINGER REPA
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGER TYPE
STRINGERS, GE
STRINGERS, TY

C204T, 205
STRINGERS, TY

C250T, 106

STRINGERS, DOUBLED C366T, 111
STRINGERS, DOUBLED K7 7 A, 112
SUMMATION OF STRINGER TYPES

USED, 103

FLANGES, FIXED SURFACE RIB, 153

FLAP
AREA, 2

CHANNEL SPAR, 167
CHORD, 2

CONSTRUCTION, 161
FINISH, 257
LEADING EDGE, 168
SKIN REPAIR, 166
TRAILING EDGE, 168

FLAP REPAIR, GENERAL, 166

FLAP SPAR
CENTERSECTION, 119
OUTER WING, 119

FLAPPER VALVES, FUEL TANK, 195

FLAT SPRINGS, CADMIUM PLATING,
261

FLOOR BOARDS, WOODEN, 250

FLOTATION LINES, COLOR CODING,
260

FORGINGS
ALUMINUM, 249
FINISH, 257
WELDING OF, 249

FORMERS
ALUMINUM REAR FUSELAGE, 61
FRONT FUS. SIDE PANEL, 57, 60
FUEL TANK COMPART. COVER, 149
PART NUMBERS, ALUMINUM REAR

FUSELAGE, 59
PART NUMBERS, FRONT FUSELAGE

SIDE PANELS, 57
WOODEN REAR FUSELAGE, 86

FORMING
FRAMES, 62

REPAIR, 136
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GUN BARRELS, PROTECTION, 261

H

HAMMERS, 8

HEATER LINES, COLOR CODING, 260

HEAT-TREATABLE ALLOYS, 17

HEAT- TREATED PARTS
HARDNESS TABLE, 267
MATERIAL CODE, 267
TENSILE STRENGTH, 267

HEAT-TREATING
AGE HARDENING, 20
AIR FURNACE METHOD, 19
ALUMINUM, 19
QUENCHING, 19
SALT BATH METHOD, 19
TEMPERATURES, 19
TIMING, 19

HOLES
LOCATING BLIND RIVET, 140
OIL COOLER SHELL, 2O3
REPAIR OF LARGE TANK, 199
REPAIR OF TRANSPARENT PLASTIC

PANEL, 246
RIVET, 5

HORIZONTAL STABILIZER
ALUMINUM FRONT SPAR, I32
ALUMINUM REAR SPAR, 135
FINISH, 257
GENERAL SKIN REPAIR, I36
LARGE SKIN HOLES, I38-I39
PART NUMBERS, 91
SKIN ARRANGEMENT, I38
SKIN CRACKS, I38
SKIN PANEL REPLACEMENT, 148
SMALL SKIN HOLE REPAIR, 137
SPLICING SKIN PANELS, 141
TIP SKIN DENTS IN, 149
WOODEN CONSTRUCTION, 91
WOODEN REPAIR, I32

HORNS
CONTROL FINISH, 257
MARKINGS, 261

HOT-AIR DUCTS, COLOR CODING, 260

HYDRAULIC
LINE REPAIR, 23O
OIL LINES COLOR CODING, 260
OIL TANK, 199

HYDROGEN WELDING, 197

INCH-POUNDS TWIST, 11

INCIDENCE
STABILIZER, 2

WING, 2

INSIGNIA LOCATIONS, 262

INSTRUMENT PANELS
FINISH, 257
FINISH REQUIREMENTS, 258

INSULATION, ELECTRIC WIRE, 224

INTERCOSTAL. WOODEN REAR FUSELAGE
BAGGAGE COMPARTMENT, 79

INTERCOSTAL ANGLE, REAR ALUMINUM
FUSELAGE, 64

INTERMEDIATE, RIBS C SECTION, 150

JACK, HYDRAULIC, 207

JIG, FUEL TANK TESTING, 197

JOINT BOLTING ANGLES, WING, 155

JOINT COVERS, WING, 157

JOINTS
FORMING BEADED TYPE TUBE, 229
FORMING FLARED TYPE TUBE, 229
TESTING STEEL, 51
TYPES OF TUBE, 229

JUNCTION BOXES, FINISH REQUIRE-
MENTS, 2 58

LACING
MARLIN HITCH FOR WIRE, 223
WIRE, 223

LANDING FLAPS
CHANNEL SPAR, 167
CHORD, 2, 161
CONSTRUCTION, 161
LEADING EDGE, 168
MOVEMENT, 2, 161
REPAIR, GENERAL, 166
SKIN REPAIR, 166
TRAILING EDGE, 168

LANDING GEAR
CONSTRUCTION, 206
FINISH, 257
MAIN, 206
REMOVAL OF WHEELS, 207
SPECIFICATIONS, 2

TAIL WHEEL, 206
TIRES, 207
TIRE DEFECTS, 207
TREAD, 2

TUBES, 207

LANDING LIGHT COMP. FINISH, 257

LEADING EDGE
ACCESS TO OUTER WING, 147
AILERON SKIN REPAIR, 175
CENTERSECTION RIBS, 151
CONTOURS, OUTER WING, 146
ELEVATOR AND RUDDER SKIN, 170
LANDING FLAP, 168
PART NUMBERS, FLAP, 162
WING SKIN, 143

LEAKS
FUEL AND OIL TANKS, 195
LOCATI NG OIL COOLER, 202
OIL COOLER CORE, 203
OIL COOLER SEAM, 203

REPAI R OF OIL COOLER, 203

LINES
COLOR CODING, 260
COPPER, FINISH, 260
MISCELLANEOUS, 232

LINSEED OIL, APPLICATION TO STEEL
TUBES, 51
SPECIFICATION, 263

LOCATING BLIND RIVET HOLES
IMPROVISED METHOD, 143
WITH TOOL, 140

LONGERONS
ALUMINUM REAR FUS., LOWER, 66
ALUMINUM REAR FUS.^ PART NUMBERS,

59
ALUMINUM REAR FUS., UPPER, 64
WOODEN REAR FUS., UPPER, 80
WOODEN REAR FUS., LOWER, 82

LOWER CAP, CENTERSECTION LOWER
SPAR, 126

LOWER LONGERONS
ALUMINUM REAR FUSELAGE, 66
WOODEN REAR FUSELAGE, 82

M

MAGNESIUM FINISH
ENGINE COMPARTMENT SURFACES,

PARTS, AND OPEN MEMBERS, 263
EXTERIOR SURFACES, PARTS, AND

MEMBERS, 263
GENERAL, 263
INTERIOR SURFACES, PARTS, AND
MEMBERS, 263

MAIN OUTER WING SPAR, 114-116

MANIFOLD
COLLAR REPLACEMENT, 52
CONSTRUCTION, 51
LINES, COLOR CODING, 260
REASSEMBLY, 52
REPAIR, 52

MARKINGS
AIRPLANE, 257
ALUMINUM SHEET, 12
ENGINE DISCONNECT POINT, 261
INNER TUBE, 209
MISCELLANEOUS AIRPLANE, 261
TIRE, 209

MARKS, CENTER PUNCH, 5

MAST, ANTENNA FINISH, 264

MATERIALS
AILERON FABRIC COVERING, 193
ALCLAD SHEET FUS. REPAIR, 70
ALCLAD SHEET METAL REPAIR,

FIXED SURFACES, 158
ALUMINUM EXTRUDED REPAIR, 158
ELECTRICAL REPAIR, 227
ELEVATOR FABRIC COVERING, 142
EXTRUDED ALUMINUM FUSELAGE RE-

PAIR, 68
OIL COOLER REPAI R, 205
RUDDER FABRIC COVERING, 191
STEEL FUS. REPAIR, 54

LO
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TANK REPAIR, 199
TIRE REPAIR, 215
TUBING REPAIR, 233
WOOD FINISH, 88
WOOD FUSELAGE REPAIR, 88

MOISTURE CONTROL, REAR WOODEN
FUSELAGE, 73

MOVABLE SURFACES, 1

Al LERON FABRIC CO
OUIREMENTS, 182

ATTACHING FABRIC
COVER, 183

DOPING FABRIC, 18
ELEVATOR FABRIC C

OUIREMENTS, 181
FABRIC FLEXIBILIT
FABRIC REPAIR TOO
FABRIC SECT. REPL
GENERAL FABRIC PA
HAND SEWING ENVEL
LARGE FABRIC TEAR
MACH. SEWING FAB.
METAL STRUCTURE R

191
PARTIAL FAB. RE-C
REPAIRING FABRIC
REMOVAL OF FABRIC
RUDDER FABRIC COV

MENTS, 180
SMALL FABRIC TEAR
V-SHAPED FABRIC T

61
VERING RE-

ENVELOPE

5-186
OVERING RE-

Y, 175
LS, 189
ACEMENT, 177
TCHING, 175
OPE, 184
S, 177
ENVELOPE, 18u

EPAIR MATERIAL

OVERING, 178
ENVELOPE, 183
COVERING, 179

ERING REQUIRE-

S, 176
EARS, 176

BOLTING ANGLE PART NOS., 156
CLOSING STRIP, 1U7
FLAP SPAR, 119
LEADING EDGE, ACCESS, 147
LEADING EDGE CONTOURS, 146
MAIN SPAR, 114-116

OXYACETYLENE WELDING, STEEL, 37

OXYGEN
DISTRIBUTION LINE, COLOR COD-

ING, 260
FILLER LINE COLOR CODING, 260

MOVEMENT
AILERON, 2, 164
ELEVATOR, 2, 164
LANDING FLAP, 2, 161
RUDDER, 2, 161
TRIM AND BOOSTER TABS, 2

N

NOSE RIB REPLACEMENT
AILERON, 173
WING, 155

NUMBERING, ELECTRICAL WIRE, 223

NUMBERS
MAJOR ASSEMBLY, 4
STATION, 34, 100

NUTS
BASKET, ANCHOR, 12
CORNER, ANCHOR, 12
DIMENSIONS OF, 16
GANG CHANNEL, 12
PART NUMBERS, 16
SELF-LOCKING, 12
SIZE, 16
THREADS, 16
TYPES OF, 12, 16

OIL
COOLERS, 202
LINE, COLOR CODING, 260
LINSEED, 51, 263
SYSTEM, 194

OUTER WING
AILERON SPAR, 119

PANELS
CLEANING PLASTIC, 244
COCKPIT ROOF REPLACEMENT, 248
DEEP SCRATCHES ON TRANSPARENT

PLASTIC, 244
FRONT FUSELAGE SIDE PART

NUMBERS, 57
S, GENERAL REPAIR OF TRANSPARENT

PLASTIC, 245
MINOR SCRATCHES ON TRANSPARENT

PLASTIC, 244
PREPARATION OF NEW TRANSPARENT

PLASTIC, 246
ROUTING EDGES OF TRANSPARENT

PLASTIC, 247
ROUTING INSIDE CURVES OF TRANS-

PARENT PLASTIC, 247
SIDE, REPLACEMENT, 248
TRANSPARENT PLASTIC, 244

PART NUMBERS
AILERONS, 164
AIRPLANE, 4
ALUMINUM REAR FUSELAGE, 60
BUSHINGS, 254
C'SECTION BOLTING ANGLE, 156
ELEVATOR, 163
ENGINE COWLI NG, 55
FIXED SURFACE Rl BS, 91
FIXED SURFACE SPARS, 91
FRONT FUSELAGE SIDE PANELS, 57
HORIZONTAL STABILIZER, 91
LANDING FLAP, 161
NUTS, 16
OUTER WING BOLTING ANGLE, 156
RUDDER, 161
VERTICAL STABILIZER, 91
WING JOINT COVERS, 157
WING STRUCTURE, 91

PARTS
HEAT-TREATED, 267
TAIL WHEEL COMPONENT, 207
ORDERING SPARE (INTRODUCTION)

PATCHING
ALCLAD SKIN, 137-141
FUEL AND OIL TANKS, 195
FABRIC, MOVABLE SURFACES,

GENERAL, 175
INNER TUBES, 209
PLASTIC PANELS, 245
PLYWOOD SKIN, 84

PLASTICS
FINISH, 263
FUSELAGE FAIRINGS, 70
TRANSPARENT, 244

PLYWOOD SKIN
FORMING, 85
PATCHING, 84
SECTION REPLACEMENT, FUSE. ,85

PLYWOOD WEBS, FUSE. BULKHEAD, 86

PNEUMATIC
CHERRY RIVET GUN, 235
RIVET GUN, 8
RIVET SQUEEZERS, 9

PRESS, ARBOR, 25

PRESSURE FOR GLUING
NAILING STRIPS, 76
WOOD CLAMPS, 76

PRESTONE LINES, COLOR CODE, 260

PRIMER, ZINC CHROMATE, 22

PRIMING, ALUMINUM SHEET, 22

PROPELLER
CLEARANCE, 2

DIAMETER, 2

FINISH, 257
INSPECTION, 250
MINOR REPAIR, 250
TYPE, 1

PROTECTION, CORROSION, 22

PURGING LINES, COLOR CODING, 260

QUENCHING, ALCUD SHEET, 19

REAMER, SPIRAL, 26

REAR FUSELAGE
ALUM. FORMERS, 61

PART NUMBERS, 60
STRINGER TYPE C107LT-40,

ALUM.
ALUM.

62
ALUM.
ALUM.
ALUM.
ALUM.

STRINGER TYPE C180T, 63
STRINGER TYPE C234LT, 63
STRINGER TYPE C364LT, 63
STRINGER TYPE C366T, 64

ALUM. STRUCTURE CONSTRUCTION, 60
BAGGAGE COMPARTMENT ALUMINUM

INTERCOSTAL ANGLE, 64
BAGGAGE COMPARTMENT WOODEN

INTERCOSTAL, 79
LOWER ALUMINUM LONGERONS, 66
PLYWOOD SKIN REPLACEMENT, 85
SUBSTITUTES FOR REPAIR WOOD, 74
UPPER ALUMINUM LONGERONS, 64
WOODEN CONSTRUCTION, 71
WOOD FINISH REQUIREMENTS, 88
WOODEN FORMERS, 86
WOODEN LOWER LONGERON, 82
WOODEN SKIN ARRANGEMENT, 81
WOODEN STRINGERS, 77
WOODEN UPPER LONGERONS, 80

REAR SPAR
ALUM. HORIZONTAL STABILIZER,
CENTERSECTION, 122

135
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VERTICAL STARILIZER, I3O-I32

REBUSHING SPECIFICATIONS, 254

RE-COVERING, PARTIAL FABRIC, 178

REPAIR MATERIAL
FIXED SURF. ALCLAD SHEET, 158
FIXED SURFACES EXTRUDED ALUMI-

NUM, 158
FUSELAGE ALCLAD SHEET, 70
FUSELAGE EXTRUDED ALUMINUM, 68
STEEL FUSELAGE STRUCTURE, 54
WOODEN REAR FUSELAGE, 88

RIBS
AILERON TRAILING EDGE, 172
AILERON NOSE, 173
AILERON PART NUMBERS, 164
BEADS, 152
C'SECTION INTERMEDIATE, 150
C'SECTION LEADING EDGE, 151
CUTOUTS, 152
ELEVATOR AND RUDDER, 169
ELEVATOR PART NUMBERS, 163
FIXED SURF. PART NUMBERS, 91
FLANGES, 152
LANDING FLAP PART NUMBERS, 161
RUDDER PART NUMBERS, 161
WEBS, 153
WING TRAILING EDGE, 151

RIVETING
CORRECT METHOD, 9

EQUIPMENT, 1

INCORRECT METHOD, 9

IRONS, DU PONT, 239

RIVETS
AN426-AD, 1

AN442-AD, 1

B1219-AD, 1

B1227-AD, 1

CHERRY BLIND, 233
DIMENSIONS, 1

DRIV ING PRACTICES, 9

DU PONT EXPLOSIVE, 238
EDGE DISTANCE, 9

HOLES, 5

IDENTIFICATION, 1

MATERIAL, 1

REMOVAL OF, 8

SELF-PLUGGING CHERRY, 234
SETS, 7

SQUEEZER, 8

TYPES, 1

TYPES OF CHERRY, 234

RIVNUTS
GRIP LENGTH OF, 239
HEAD STYLES OF, 239
IDENTIFICATION OF, 239
INSTALLATION OF, 241
PREPARATION FOR INSTALLATION

OF, 241
STRENGTH OF, 240
TYPE NUMBERS OF, 240
TYPES OF, 239
USES FOR, 239

ROCKWELL HARDNESS, 267

RODS, CONTROL, 251

ROLLER, HAND, 23

RUDDER
AREA, 2, 161
CABLES, CRANKS, AND HORN MARK-

INGS, 261
CONSTRUCTION, 161
COVERING MATERIALS, 191
FABRIC COVERING REQ. , 180
FABRIC FINISHES, GENERAL, 264
FINISH, 257
GENERAL REPAIR, 169
LEADING EDGE SKIN, 170
MOVEMENT, 2, 161
ORIGINAL FABRIC COVERING, 164
RIB REMOVAL, 169
RIB REPLACEMENT, 170
TAB AREA, 2, 161
TRAILING EDGE SKIN, 171
TRAVEL, 2

SALT BATH FURNACE, 19

SCLEROSCOPE, SHORE HARDNESS, 267

SCRATCHES
COCKPIT PLASTIC PANELS, 245
SKIN SURFACE, 22

SCREW
B1248 SPECIFICATIONS, 14

B1251 SPECIFICATIONS, 15

FITTING OF, 11
STANDARD HOLES FOR, 12

TYPES, 12

SEALANT
FUEL TANK SMALL CRACK, 197

SYNTHETIC RUBBER, 197

SEAMS, REPAIR OF SPLIT TANK, 198

SEATS
FINISH, 257
WOODEN COCKPIT, 250

SETS, RIVET, 7

SETTING, VERTICAL STABILIZER, 2

SHEET, ALUMINUM, 17

SHORE HARDNESS, 267

SHRINKER, METAL, 23

SIDE PANELS
CONSTRUCTION OF FRONT FUS., 57

FRONT FUSELAGE FORWARD FORMER
REPAIR, 57

FRONT FUSELAGE REAR FOUR FOR-
MERS REPAIR, 60

PART NUMBERS, FRONT FUS., 57

SKIN ARRANGEMENT
FUSELAGE, 69
STABILIZERS, 138
WING, 137
WOODEN REAR FUSELAGE, 81

SKI N

ALUMINUM FUSELAGE, 68

CRACKS, 138
CLOSING STRIP, OUTER WING, 147

ELEVATOR AND RUDDER LEADING
EDGE, 170

LARGE HOLE REPAIR, 138-139
LEADING WING EDGE, 143
PANEL REPLACEMENT, 148
PANEL SPLICING, 141
PLYWOOD PATCHING, 84
REMOVING DENTS IN HORIZONTAL

STABILIZER TIP, 149

SKIN REPAIR
AILERON LEADING EDGE, 175
FIXED SURFACES, GENERAL, I36
LANDING FLAP, 166
SMALL HOLE, 137
WOODEN REAR FUSELAGE, 85

SMOKE SCREEN EQUIPMENT LINES,
COLOR CODING, 260

SPAN
ELEVATOR, 2

HORJZONTAL STABILIZER, 2

WING, 2

SPAR
ALUMINUM HORIZONTAL STABILIZER,

FRONT, 132
ALUMINUM HORIZONTAL STABILIZER,

REAR, 135
CENTERSECTION FLAP, 119
C'SECTION FRONT LOWER CAP, 126

C'SECTION FRONT UPPER CAP, 124
C'SECTION FRONT WEB, 128-130
CENTERSECTION REAR, 122
LANDING FLAP CHANNEL, 167
OUTER WING AILERON, 119
OUTER W ING FLAP, 119
OUTER WING MAIN, 114-116
VERTICAL STABILIZER FRONT, I3O

VERT. STAB. REAR, I3O-I32

SPAR PART NUMBERS
AILERONS, 164
FIXED SURFACES, 91

LANDING FLAP, 161

SPAR REPAIRS, GENERAL, FIXED
SURFACES, 113

SPAR SPLICE, AILERON, 171

SPECIFICATIONS
AIRPLANE, 2

ALUMINUM ALLOY, 32
AN4 BOLT, 13
B1248 SCREW, 14

B1251 SCREW, 15

CABLE MATERIAL, 216
COPPER ALLOY, 33
EMPENNAGE, 2

FINISH MATERIAL, 257
LANDING GEAR, 2

REBUSHING, 254
STEEL ALLOY, 32
WING, 2

WIRE AND CABLE, 33

SPLICING
CONTROL CABLE, 220
CONTROL ROD, 251
SKIN PANEL, 141
WING LEADING EDGE, 143
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SPLICING STEEL TUBES
GENERAL, 4U
INNER SLEEVE METHOD, 46
LARGER DIAMETER REPLACEMENT

TUBE, 47
OUTER SLEEVE METHOD, 47

SQUEEZER, PNEUMATIC RIVET, 8

STABILIZER
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TIRES
BALANCING, 210
CLEAN ING INTERIOR OF, 210
INSPECTION OF, 207
LANDING GEAR, 207
MOUNTING OF, 211
REPAIR OF, 208
REPAIR MATERIALS, 215
TALC FOR, 212
TOOLS FOR MOUNTING, 215
TREADING, 209

TOOLS
ARBOR PRESS, 25
BLIND RIV. HOLE LOCATING, 140
"C" SHEARS, 26
CABLE SPLICING, 222
ELECTRICAL REPAIR, 227
FORMING BLOCKS, 25
GENERAL, 22
HAND BRAKE, 23
HAND ROLLER, 23
LANDING GEAR, 215
METAL SHRINKER, 23
METAL STRETCHER, 23
OIL COOLER REPAIR, 205
RIVNUT, 241
SPIRAL REAMER, 26
STANDARD, 23
STANDARD METAL WORKING, 30
STANDARD POWER AND HAND, 26
STEEL FUS. STRUCTURE REPAIR, 55
TANK REPAIR, 199
TIRE, 215
TRIMMING MACHINE, 26
TUBE BEADING, 230
TUBE FLARING, 229
TUBING REPAIR, 232
USE OF, 26

TORCH TIPS, OXYACET. WELDING, 37

TORQUE, MEASUREMENT OF BOLT, 11

TORQUE TUBE PART NUMBERS, ELE-
VATOR, AND RUDDER, 162-165

TRAILING EDGE
AILERON PART NUMBER, 164
AILERON RIB REPLACEMENT, 172
FLAP, 168
FLAP PART NUMBERS, 162
RUDDER, ELEVATOR, AND AILERON

STRIP REPLACEMENT, 171

WING, 113
WING PART NUMBERS, 93
WING RIBS, 151

TRAVEL
AILERON, 2

BOOSTER TAB, 2

ELEVATOR, 2

RUDDER. 2

TRIM TAB, 2

TREAD, LANDING GEAR, 2

TRIM TABS
AREA, 2

CONSTRUCTION, 166
ELEVATOR AND RUDDER PART NUM-

BERS, 161-163
TRAVEL, 2

TUBE JOINTS
REPAIRING SHARP DENTS, 43

REPAIRING SMALL CRACKS, 43

TUBE REPLACEMENT. 49

TUBE SIZES
ENGINE MOUNT, 34
FRONT FUSELAGE, 34

TUBES
ALIGNMENT, 51
ALUMINUM, 17
BALANCING OF INNER, 210
CHECKING ALIGNMENT, 41
CORRECTION OF BOWING, 41
CRACKS IN LENGTH, 44
EXTENT OF DAMAGE, 40
GENERAL SPLICING, 44
INSPECTION OF INNER, 207
LANDING GEAR, 207
MAXIMUM ALLOWABLE BOW, 41
MOUNTING OF, 211
NEGLIGIBLE DAMAGE, 40
REMOVING DENTS, 40
REMOVING OIL COOLER, 203
REMOV ING OVAL SHAPE, 41
REPAIR OF INNER, 209
REPLACING 01 L COOLER, 203
SPLICE, INNER SLEEVE METHOD, 46
SPLICE, LARGER DIAMETER REPLACE-

MENT TUBE, 47
SPLICE, OUTER SLEEVE METH0D,47
SPLICE RESTRICTIONS, 46
TYPES OF JOINTS, 229

TUBING
IRVOLITE INSULATION, 227
MATERIAL USED FOR, 229
REPAIR OF HIGH PRESSURE, 230
REPAIR OF LOW PRESSURE, 23I
REPAIR MATERIALS, 233
REPAIR TOOLS, 232
SIRCO INSULATION, 227

TWIST, INCH-POUNDS, 11

TYPES
BOLTS, 12
NUTS, 12
SCREWS, 12

u

UNBALANCE
CONTROL SURF. CORRECTION, 18(

CONTROL SURFACE, 187
DETERMINATION OF CONTROL

SURFACE STATIC, 187

UPPER CAP, CENTERSECTION FRONT
SPAR, 124

UPPER LONGERONS
REAR ALUMINUM FUSELAGE, 64
WOODEN REAR FUSELAGE, 80

VACUUM LINES, COLOR CODING, 260

VAPOR LEAKS
FUEL TANK, 195
01 L TANK, 195
REPAI R OF, 197
SEALANT FOR, 197

VENT LINES, COLOR CODING, 260

VERTICAL STABILIZER
FIN ISH, 257
FRONT SPAR, I3O
GENERAL SKIN REPAIR, I36
LARGE SKIN HOLES, I38-I39
PART NUMBERS, 91
REAR SPAR, 130-132
SETTING, 2

SKIN ARRANGEMENT, I38
SKIN CRACKS, 138
SKIN PANEL REPLACEMENT, 148
SMALL SKIN HOLE REPAIR, 137
SPLIC ING SKIN PANELS, 141

w
WALKWAYS, FINISH, 257. 260

WASHOUT, WING, 2

WEBS
ALUMINUM BULKHEAD, 68
C'SECTION FRONT SPAR, 128-130
FIXED SURFACE RIB, 153
WOODEN REAR FUSE. BULKHEAD, 86-

WELDING
CONDITION OF COMPLETED, 38
DEPTH, 37
ELECTRIC ARC, 36
HYDROGEN, 197
OVER WELD BEAD FAILURE, 36
OXYACETYLENE, 37
PREPARATION, 36
PROCEDURE, 36
TANK INSERT PATCHES, 199
TANKS, 198
TEMPERATURE, 36
WIRE, 37

WHEELS
FINISH, 257
REMOVAL OF LANDING GEAR, 207
REPAIR OF, 208
TAfL, 207
TIRE BALANCE, 210

WING
AIRFO
AREA,
BOLTl
CHORD
CLOSI
CONST
DIHED
FINIS
INCID
INSIG
JOINT
JOINT
JOINT
LARGE
LEADI
LEADI
LEADI
OUTER
OUTER
OUTER
PART
SKIN
SKIN
SKIN
SKIN
SMALL
SPAN,
SPECI

IL, 2

2

NG ANGLE PART NOS., 156

NG STRI
RUCTION
RAL, 2

H, 257
ENCE, 2

N lA FIN
, BOLTI
COVERS
COVER
SKIN H

NG EDGE
NG EDGE
NG EDGE
AI LERO
FLAP S

MAIN S

NUMBERS
ARRANGE
CRACKS,
PANEL R

REPAIR,
SKIN H

2

FICATIO

P, OUTER, 147
. 91

ISH, 257
NG ANGLES, 155
, 157
PART NUMBERS, 157
OLES, 138-139
ACCESS, 147
CONTOURS, 146
SKIN, 143

N SPAR, 119
PAR, 119
PAR, 114-116
, 91
MENT, 137
138

EPLACEMENT, 148
GENERAL, I36

OLE REPAIR, 137

NS, 2
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SPLICING SKIN PANELS, 141
STATION, 91
SWEEPBACK, 2

TRAILING EDGE, 113
TRAILING EDGE RIBS, 151
WASHOUT, 2

WING STRINGER
TYPE C123LT, 100
TYPE C148T, 101
TYPE C180T, 104
TYPE C204T, 104
TYPE C250T, 105
TYPE C265T, 108
TYPE C266T,. 109
TYPE C274T, 109
TYPE C366T, 110
TYPE COMBIN., C250T - C366T, 107
TYPE DOUBLED C148T, 102
TYPE DOUBLED C204T» 105
TYPE DOUBLED C250T, 106
TYPE DOUBLED C366T, 111
TYPE DOUBLED K77A, 112
TYPE K77A, 112

WIRE
INSULATION, ELECTRICAL, 224

LACING, 223
NUMBERING, 223
REPLACEMENT, 223
ROUTING OF, 223
SPECIFICATIONS, 33
SPOT TYING, 223
TERMINALS, 223
WELDING, 2S0, 198
WELDING, Ml LD STEEL. 37

WIRING
ELECTRICAL, 223
TYPICAL SWITCH BOX, 226

WOOD
COCKPIT SEATS, 250
FIN ISH MATERIALS, 88
FLOOR BOARDS, 250
FORMING BLOCKS, EXTRUSIONS, 25
FORMING BLOCKS, RIB, 156
GENERAL FIN ISHES, 265
GLUE JOINTS, GENERAL, 75
GLUING PRESSURE, CLAMPS, 76
GLUING BY, NAILI NG STRI PS, 76
MINOR ACCESSORIES, 251
MOISTURE, REAR FUS. , 73
REPAIR MATERIALS, FUS,, 88

WOODEN HORIZONTAL STABILIZER
CONSTRUCTION, 91
REPAIR, 132

WOODEN REAR FUSELAGE
BAG. COMPART. INTERCOSTAL, 79
BULKHEAD PLYWOOD WEBS, 86
FINISH REQUIREMENTS, 88
FORMERS, 86
LOWER LONGERONS, 82
PLYWOOD SKIN PATCHING, 84
PLYWOOD SKIN SECTION REPLACE-

MENT, 85
REPAIR SUBSTITUTES, 74
SKIN ARRANGEMENT, 81
STRINGERS, 77
UPPER LONGERONS, 80

ZINC CHROMATE PRIMER
DISSIMI LAR METALS, 260
SPECIFICATIONS, 258
USE OF, 22, 51, 258

ZINC PLATING, 257
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