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I . USE OF REPAIR MANUAL.

a. This Handbook of Instructions for structural
repair of the JRF Series Airplane includes instruc-
tions for typical repair of the airplane in the field
where major overhaul facilities and experienced
repair personnél may not be available. For standard
practice on repairs, refer to General Manual for
Structural Repair, AN-01-1A-1, AP2600A.

2. TYPE OF CONSTRUCTION.

a. The airplane is a twin engine, six place,
dual control, fixed high wing cantilever monoplane
amphibian. It is designed for utility, patrol and
observation use and particularly as a navigators
or radio operator's training airplane.

b. The hull is an integral part of the body.
The Wing center section is permanently bolted to
the "top of the body, and includes in its construc-
tion the engine nacelles and "built in" fuel tanks.
The wing flaps are of the split balanced type. The
aft portion of the wing and the control surfaces
are of fabric covered metal frame construction.
The wing tip floats are of standard lines and con-
struction and 760 lbs. displacement each. They are
attached to an outer panel by two fixed length ver-
tical struts, incidence and transverse bracing tie
rods.

c. Plexiglas windows are provided in the pilot's
compartment side windows and in the cabin.

d. The wings, of stressed skin construction, are
the full cantilever type with a single box beam
and consists of one separate center section and
two outer panels. The outer wing panel surface aft
of the box beam together with all movable control
surfaces with the exception of the wing flaps, are
fabric covered.

3. MATERIALS OF CONSTRUCTION.

a. In general the airplane is constructed of
24ST aluminum alloy sheet, tube, extruded and rolled
sections. Uil tank material is 3S3H aluminum alloy
sheet. Rlectric conduit is 2350 aluminum alloy tubing
and all other piping is constructed of 5280 alum-
inum alloy tubing. Wherever 2150 material is used
to fabricate a part, such part is heat treated to
give 21ST properties before installation. Exhaust
stacks and collectors are constructed of corrosion
and heat resistant steel. Yor heat treated parvris
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list, See Table I.
W. REPAIR MATERIALS.

a. Materials used for repair should be the equiv-
alent of the original structure. Most repairable
structural and non-structural parts of the airplane
can be repaired by patches, splice plates, inser-
tions or replacements which are chiefly 24S8T alum-
inum alloy sheet, extrusion, bar or tubing.

b. Patches other than the flush skin type and
splice plates should be of the next heavier gage
than the material being repaired.

c. Rivets used for repair should be of the same
type, size and strength as those in the original
construction in the vicinity of the repair.

d. Aficlad may de substituted for aluminum alloy
as outlihed in Paragraph 12b(2) below.

e+ Aluminum alloy parts are installed in the
airplane in thée heat treated condition (24ST) and
repairs or replacements should conform with the
heat treated properties of the original structure
as outlined.

f. Bent up 24ST aluminum alloy of equal cross
sectional area may be substituted for 245T alum-
inum alloy extrusions.

5. INVESTIGATING DAMAGE.

a. Structural parts should be inspected for dents,

cracks, holes, scratches, breaks,
and abrasions, loose, sheared or otherwise damaged
rivet, elongated rivet holes, bowing, distortion,
worn spots and corrosion. Dents and wrinkling in
skin sheets should be inspected to insure that they
are not stress wrinkles caused bj failure of vital
structure. Fabric surfaces should be checked for

holes and tears.

6. CLASSIFICATION OF DAMAGE.

sharp corners

a. GENERAL.

(1) Damage to any of the component members of
the airplane must be subjected to a careful ex-
amination to decide in which of the follow%ng cat-
egories it should be placed:

(a) Negligible Damage.

(b) Damage Repairable by Patching.

(c) Damage Repairable by Insertion.
(d) Damage Necessitating Replacement.
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- (2) In estimating the extent of damage es-

~acially when caused by shock, the surrounding parts

st be carefully examined to insure that no dam-
age remains unnoticed.

(3) The transmission of a severe force from
one end of a strut or frame to the opposite end,
"sr example, may cause a bolt or rivet hole to be
istorted, plates to be bent, or rivets sheared
even though they are a considerable distance from
the point of impact.

b. DAMAGED RIVETS.-It is particularly important
to check rivets closely. A rivet may be strained
or its head sheared off, and the damage not be ap-
parent. Rivets may stretch or fail, leaving the
head intact. For instance, after straightening a
bent member, all of the structure adjacent to it
should be inspected for loose rivets. Always use
a feeler gage when inspecting for damaged rivets.
Also check carefully for elongated rivet holes.

c. EXCESSI1VE PATCHING.-The fact that invisible
hair size cracks in the skin will open up under
vibration makes the patch repair of panels a pro-
cedure to be followed with extreme care and only
after rigid inspection of the damage and the sur-
rounding material. This type of repair, while one
of the most common in the field where adeguate re-
ngir facilities are not always available, should
) . be resorted to except when required by the dic-
“—cutes of speed or economy. The damaged section should
be replaced for best performance.

d. CORRUSION.-Corrosion can not always be de-
cted by visual examination, and any case in which
the paint or enamel flakes off the parts when pressed
should be immediately investigated. Corrosion is
the resulting chemical reaction of metal when ex-
posed to moisture. Corrosive action is aided by
the presence of high temperature and humidity. Al-
uminum corrosion is detected by a white crystalline
deposit, and will attack exposed material regard-
less of ‘thickness. Dry aluminum will not corrode,
and therefore a daily inspection of the lowest edges
of the entire airplane should be made for moisture
that has not drained away. (See General Manual for
Structural Repair).

7. INSPECTION AFTER REPAIR.

a. Inspection should be made during each stage
of repair before it becomes inaccessible. The re-
pairs should be checked against the removed damaged
section or duplicate structure.

. b. Rigging check measurements with allowable
~alerances against which the airplane should be

checked after repairs are shown on Figure 127.
8. SUPPORT OF STRUCTURE DURING REPAIR.

a. The structure should be suitably and firmly
supported during the repair of any major structural
member so that repair work will not cause misalign-
ment or distortion. If special trestles are not
available, temporary supports such as wooden trestles
or jigs should be made up for that purpose. dig
dimensions for the major structural assemblies are
shown in conjunction with the various Sections of
this Manual describing typical repairs.

b. Leveling lugs are located in the pilot's com-
partment. The lateral liugs are at the center of
the rear bulkhead of the compartment and the longi-

tudinal lugs are on the right hand wall near the -

floor. (See Figure 127).
8. P°EPAIR PROCEDURES.

a. GENERAL.-Repair personnel should be familiar
with the following general procedures, in addition
to the specific instructions for typical repairs
to each of the component members of the airplane,
as described in this Manual. The following insttuc-
tions should apply to the repair of all damage:

(1) Smooth out all dents.

(2) Smooth out all shallow abrasions.

(3) Clean out all holes with 1/4 inch minimum
radii in all corners. '

(4) Cut out all jagged tears to form a smooth
outline.

(5) Remove a minimum of material.

(6) Drill #40(.098 inch) diameter holes at the
ends of all cracks;

{(7) Butt joints should fit snugly. A maximum
of 1/64 (.01566 inch) is recommended.

(8) Repairmaterial in contact with fabric
doping should be protected by two coats of zinc chro-

mate primer.

10. RIVETING.

a. IDENTIFICATION OF RIVETS.-The rivets used 1n'

this airplane are 17ST aluminum alloy (designation
"D") identified by a raised tit on the center of
the head. In making repairs, the A17ST aluminunm
alloy rivet (designation "AD") identified by a de-
pression on the manufactured head, may be substi-
tuted for the 17ST in accordance with Paragraph
10b(3) below.

b. REPAIR RIVETS.

(1) When making repairs the same type of rivet
should be used as in the surrounding structure.
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(2) The type of rivets commonly used are:

(a) AN-425 (countersunk flat head) .

(b) AN-430 (round head) .

(c) AN-455 (mushroom - Brazier-head).

(d) G-29 (special Brazier - Grumman Standard) .
(e) 6-73 (countersunk - Grumman Standard).
(f) NAF-210988 (oval countersunk) .

(3) SUBSTITUTION OF RIVETS.-A17ST rivets ("AD"),
which can be driven as purchased without heat treat-
ment, may be substituted for 17ST rivets ("np"),
which require heat treatment before driving, for
all repair rivets of 3/16 inch diameter or less.
All repair rivets of 1/4 inch diameter or more,
17ST ("D"), must be heat treated before driving.

(4) BLIND RIVETS.-Pierced rivets may be used
for the repair of lightly stressed parts where the
interior is not readily accessible. Goodrich "Rivnuts"
plugged with a steel plug, or equivalent may be

used. Repairs which require blind rivets may be

made on lightly stressed parts such as fairings
and wing tip structure with these "Rivnuts® (3/16
inch dia.) o? équivalent blind rivets. Wherever
possible, it is recommended that some other method
of repair be used, either making a removable patch
(See Figure 110) or remgving a sufficient portion
of skin to permit access. A

(5) RIVET SPACING.

(&) HULL.-The spacing of the hull rivets
in the original construction is as follows and should
be observed in making repairs:

1. Front Bottom - W.T. 3/4 0.C. 3/16" Dia.
Rivets.

2. Front Bottom - N.W.T. 1-1/2 0.C. 3/16"
Dia. Rivets.

3. Rear Bottom - W.T. 5/8 0.C. 5/32" Dia.
Rivets.

4. Rear Bottom - N.W.T. 1-1/2 0.C. 5/32"
Dia. Rivets.

5. Sides & Top - W.T. 1/2 0.C. 1/8" Dia.
Rivets.

6. Skin Joints - Sides & Top 1/2 0.C. 1/8"
Nia. Rivets.

7. Sides & Top - N.W.T. No Skin Joint
1 0.C. 1/8" Dia. Rivets.

ROTE

W.T. Watertight joints.
N.W.T. Non-watertight joints.

" RESTRICTED
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I}. HEAT TREATMENT.

a. ALUMINUM ALLOY.-The 24ST aluminum alloy in
the airplane is in a definite physical condition
and will be adversely affected by the application
of heat in making repairs. While aluminum alloy
parts are installed in the heat treated condition,
some are worked in the "O" or soft tempered con-
dition when considerable forming is required. When
24ST aluminum alloy is available, replacements can
be readily made if considerable forming is not re-
gquired. If considerable forming is required, 2480
should be used and then heat treated to 24ST be-
fore installation. If 24S0 is not available, 24ST
can be annealed to the "0" or soft tempered con-
ditions and then re-heat treated to the required
strength’ (24ST) . Refer to General Manual for Struc-
tural Repair, Section 5.

b. STEEL:—Most steel parts are heat treated.
A list of these parts appears under Table 1. All
welded steel parts must be normalized.

c. RIVETS.-Heat treatment of 17ST (D) aluminum
alloy rivets shall be in accordance with standard
practice. (See General Manual for Structural Repair,
Sections 5 and 6). They must be kept in a refrig-
erated state before driving. The A17ST(AD) rivets
are in the hard temper condition and are driven cold.
12. WORKING METALS.

For additional data on working metals, See General
Manual for Structural Repair.

a. ALUMINUM AILOY.

(1) Aluminum alloy should be shaped with a
soft hammer over hardwood forms.

(2) When shaping aluminum alloy by hammer-
ing or bending, the shape of the bend should be
closely checked. A smaller radii than those rec-
ommended in General Manual for Structural Repair
risks a possible crack in the material. The bend
lines should not be pricked, punched or scratched
into the surface of the sheet. Marring the sheet
in such a manner makes early fatigue cracking pos-
sible.

(3) In marking aluminum alloy, a soft lead
pencil should be uséd instead of tools such as a
scratch-awl. Aluminum alloy surfaces should never
be scratched or scraped except for bond clamps.
Aluminum alloy parts should never be clamped in
a vise without using aluminum or lead false jaws
and the surface of the part and jaws should be cleaned
before clamping in a vise.

(4) All of the adjacent structure should be
inspected for loose rivets after straightening a
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Section |
Paragraphs i2 (Cont'd.), 13

bent member.

b. ALCIAD.

(1) The instructions for working aluminum
alloy (see above) in general apply to the working
of Alclad. Note the warning against using a torch
“lame - this deteriorates the aluminum protective
oating of Alclad aluminum alloy by fusing it into
the base metal and renders it susceptible to corro-
sion and reduces strength. Protection may be ob-
tained by the use of asbestos when such structure
is subject to heat conditions.

(2) If 24ST Alclad is substituted for 24ST
aluminum alloy, use a thickness 20 percent greater.
If 178T Alclad is substituted for 17ST aluminum
alloy, use thickness 10 percent greater.

(3) For heat treatment before or after form-
ing, see Paragraph 11 above.

c. STAINLESS STEEL.-The straightening of stain-
less steel is aided by the use of a torch if the
material is not heated beyond the dark red stage.

CAUTION

Protect adjacent aluminum structure from
heat created by this procedure. Use as-
bestos; it is best to remove part dur-
ing operation, If possible.

d. EXTRUDED SECTIONS.-For typical extruded sec-
tions, see Figure 106, showing dimensions and part
numbers. If an extruded section is not available,

.a similar bent up section should be used.

.

a. GENERAL.-When making weld repairs, only those
structural parts which were welded during manu-
facture should be repaired by welding. All weld-
ing should be done by experienced personnel in ac-
cordance with standard practice, and the welds should
be similar to those originally made. All chrome
molybdenum steel parts should be normalized after
welding and heat treated as required. Welding re-
pairs cannot be made unless qualified personnel
and at least portable equipment is available; if
not, re-welding should await servicing at a reg-
ularly equipped depot, or replacement should be
made if available. welded parts can sometimes be
salvaged from other airplanes, and, if not damaged,
can be used to replace a damaged welded section
on the airplane being repaired.

b. SPUT WELDED STRUCTURE.
(1) GENERAL.

(a) In making repairs involving spot welds

RESTRICTED
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reference should be made to General Manual for Struc-

tural Repair.

(b) Spot welding is done by passing a very
low voltage, high amperage current through two sheets
of metal at a point where two specially formed,
pointed electrodes. (or irons) press the sheets to-
gether. The heat produced by the current flowing
between the sheets of metal is sufficient to melt
a portion of both sheets at the point of contact.
This point of welded contact is known as the nugget.
Figure 133 very clearly illustrates the shape and
size relative to sheet metal thickness. The nugget
reacts against shear loads in the same manner as
a rivet.

(¢) REMOVAL OF SPUT WELDS.-The removal of
spot welded surfaces can be accomplished in the
following procedures: Figure 131 illustrates the
method used for shearing spot welds (or the nugget)
between two pieces of metal. Note that instead of
drilling holes the full size of the nugget, a clear-
ance hole is drilled for the rivet size which would
ordinarily be. used. This does not completely re-
move the spot weld nugget as shown in operation
No. 2, but if a chisel (see Figure 130) is used,
and is inserted between the two sheets on the cen-
ter line of the spot weld nugget and struck lightly
with a hammer, the remainder of the nugget bond
will break. This procedure permits all sheared spot
welds to be riveted back as would normally be done
for rivets.

NOTE

It has been found, if the chisel as shown
in Figure 130 is not available, that a
pocket jack-knife used in the same manner
as for the chisel will shear a spot weld,
but the rivet hole must be drilled first.
Figure 132 illustrates the method to adopt
in cases where the skin is to be dis-
carded and at the same time save the under
s tructure, which may be of lighter gage,
from fracture. The spot weld is drilled
the same as for the first method, except
that a counterbore should be used with
a depth gage as shown in Figure 132 opera-
tion No. 3, which will completely shear
the nugget area, and thereby remove the
spot weld bond between the two sheets.
Refer to Figure 133 for proper bore size.

(d) SPOT WELD ¥AILURES.-1n cases where spot
weld fails and the skin separates from the struc-
fure leaving a button (or the nugget portion of
the skin) on the framing member, the button should
be milled off with the use of a counterbore as shown
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in Figure 133. Then prepare & spacer of same gage
as skin and install as shown in Figure 134. A washer
should then be preparedﬁ'it should be at least six
diameters of the rivet size with beveled edges and
countersunk for rivet, all as shown and illustrated
in Figure 134. If there are more than two spot weld
failures at the same spot, or the breaks exceeding
3/8 inch diameter, the area in question should be
prepared in the same manner as a complete break,
using a flush patch procedure. In cases where spot
welds fail or shear and there are no cracks or breaks
visible on the spot weld dimples, the area of skin
should be tapped with a hammer until the two sur-
faces have been brought solidly together. Figure
134 gives the necessary steps for riveting. If the
area of sheared spot welds cannot be brought down
so that the skin lays flat, the portion of skin
should be removed and repaired in the same manner
as for a complete skin break, using a flush patch
procedure.

I4. BONDING REPAIRS.

a. When replacing worn bondings, the proper treat-
ment of the surface is of prime importance. At bond-
ing connections, except where self-tapping screws
are used, paint and anodic film should be removed
in order to assure a metal-to-metal contact. No
greater area should be bared than is essential for
contact. However, the protective finish shall never
be removed from any vital structural part of the
airplane for bonding purposes; instead self-tapping
screws should be used. In using these screws, the
protective coating finish and/or anodize should
not be removed from any surface, and no special
preparation is necessary before bonding with these
SCrews.

b. Copper bonding jumpers are used when it is
necessary to attach the bonding jumper by soldering.

c. Bearing bolts are not used as connections
for bonding jumpers since they might not be tight
enough during normal surface operétions to provide
a good electrical connection. Self-tapping screws
are not used where subject to frequent removal and
replacement

15. REPLACEMENTS (STANDARD PARTS).

a. GENERAL.-All bolts, screws, bushings, fittings,
castings and forgings should be replaced if dam-
aged or bent unless otherwise noted. Reference should
be made to Figure 135.

b. REPLACEMENT OF BOLTS.
(1) Bolts must be well fitted, and care must

be taken to insure that the thread of any bolt is
not in the bearing. For this reason, the unthreaded

RESfRﬂﬁﬁi’z : . o Section ¥
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length of a replacement bolt must be the same length
as that of the original bolt. When a olt is used
in conjunction with & bushing and n. bearing load

‘occurs on the bolt, the length of the unthreaded

portion is not so important.

(2) Before replacing parts which are secured
by bolts, examine the holes for elongations. En-
larged holes necessitate reaming for oversize bolts.
If edge distance becomes critical, replacement is
necessary.

c. REPLACEMENT OF NUTS, COTTERS.-If it is nec-
essary to remove a nut which was originally locked
by butting over the bolt end, the bolt must be re-
placed by a bolt of the same specification and di-
ameter. When replacing bolts, care must be taken
to insure that the nuts are locked in the same manner
as the original bolt. Cotter pins should not be
used twice.

d. REPLACEMENT OF SHEAR BUSHINGS.-uriginal shear
bushings should not be used again after repair work.

16. FINISHES - REPAIR MATERIALS.

a. Repair material should be protected against
corrosion. Aluminum alloy parts should be anodized
if equipment is available, and then covered with
one coat of zinc chromate primer as soon as pos-
sible. It is recommended that the parts be finished
with two coats of primer and two coats of alumin-
jzed lacquer or equivalent to match surrounding
structure.

b. Closed tubular or hollow steel parts should
be filled with Par-al-ketone (See Appendix I1) and
drained.

~

c. Open tubular or hollow parts should be pro-
tected against corrosion by one coat of zinc chro-
mate prime% by filling and draining or by dipping.

17. MASS~-BALANCING PROCEDURE.

a. In order to retain the proper mass-balance
of the ailerons, elevators and rudder it is neces-
sary to use the following procedure:

(1) The repair patches together with all rivets
and fastenings should be weighed and the weight,
correct to .01 1b. should be recorded in the log
book. If any parts are removed, the net weight change
should be recorded and marked as such.

(2) The distance in inches from the hinge line
to the repair should be recorded in the 16g book
as the "B" dimension. This will be either posi-
tive or negative as shown by the illustration.

(3) For each repair the product of the weight
times dimension "B" (in pound inches) should be
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recorded in the log book.

(4) Only positive products as made in Para-

“—gzraph (3) above necessitate a change in the lead-

ing edge weight. To calculate the weight to be added,

divide the sum of the products found in Paragraph

(3) above by the distance from the hinge line of

\e movable surface to the center of gravity of

“—mne weight to be added. In most cases the weight

should be add- 1 as close to the leading edge of
the surface as possible.

Typical mass-balance calculation:

Weight of patch and rivets +.08#
Weight of material removed -.01#
New weight added +.07#
Weight of leading edge repair +.02#
Weight of material removed -.01#
Net weight added +.01#

Now assume that the trailing edge repair was 12

RESTRICTED
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inches aft (positive) of the hinge center line,
and assume that the leading edge repair, was made
three inches forward (negative) of the hinge center
line.

Obtaining our moments by multiplying the net weight
change by the arm to the hinge line we get:

+.07 x 12= +0.84
+.01 x -3 = -0.03

+0.81 inch - pound

Assume the weight is to be added six inches for-
ward of the hinge center line. Then, weight to be
added =

Added weight= 0.81 = .14 1b.
6

NOTE

For mass-balancing diagram of ailerons,
see Figure 118; elevators, Figure 119,
and rudder., Figure 120.
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 Part No.

5332
9602
9603
9607
9613-1
9613-4
9613-7
9613-11
12055
12080
12081
12082
12083
12096
12306-6
12307-1
12307-2
12308-1
12308-2
12317-9
12317-10
12317-11
12317-12
12351
12361
12458-11
12458-13
12479
12552
12553
12554
12561-3
12604
12605
12633-1
12635
12639
12651
12652
12668
12713
127313
12776-2
12776-3
12984
13605
18624
13625
13633
13639
13640
13658
13660
13796
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Name

Axle & Bushings - Tail Wheel

Link - L. 6. Lower Drag

Link - L. G. Upper Drag

Support Tube - L.G. Compression

Pin - L.G. Counter-Balance

Hinge Fitting - L.G. Counter-Balance
Hinge Plate - L.G. Counter-Balance
Tie Rod - L.G. Counter-Balance

Bolt - Wing Attaching -
Fitting - Hull Sta. #11 - L.G. Drag Link
Fitting - Hull Sta. #13 - L.G. Drag Link
Fitting - Hull Sta. #13 - Front Wing Beanm
Fitting - Hull Sta. #16 - Rear Wing Beam
Fitting - Sta. R.S. Weld.Assem. Sta. #36
Fitting - Wing Gas Tank Rib

Fitting - Bulkhead Sta. #30%
Fitting - Bulkhead Sta. #30%
Fitting - Bulkhead Sta. #85

Fitting - Bulkhead Sta. #85

Angle Splice Beam Wing

Angle Splice Beam Wing

Angle Splice Beam Wing

Angle Splice Beam Wing

Fitting - Wing Hoisting Sling
Fittings - Nacelle Engine Mount
Torque Stop - Ring Cowl

Expansion Clip - Ring Cowl

Clip - Engine Ring Cowl

Fitting - Stabilizer Beam Attachment
Reinforcement - Stab. Strut

Fitting - Stab. Strut

Strut End Stabilizer

Link - Landing Gear Compression
Torque Tube - Landing Gear

Worm Gear - L.G. Retracting
Bellcrank - Tail Wheel Ret. Mech.
Link - Tail Wheel Ret. Mech.

Caster - Tail Wheel

Drag Link - Tail Wheel

Plunger & Sleeve - T.W. Caster Lock
Arm - Rudder Pedal Torque

Trunnion - Control Wheel Shaft

Stud - Drum Details

Stud - Drum Details

Shackle - Hoisting Sling

Pull Rod - L.G. Handcrank Unit

Pawl ~ Lg. Handcrank Unit

Roller - Lg. Handcrank Unit

Bolt - Lg. Handcrank Unit

Stub Axle - Landing Gear

Axle - Landing Gear (Machined)
Ratchet - L.G. Handcrank

control Lever - L.G. Handcrank

Fork - Wing Flap Cylinder
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HEAT TREATED PARTS LISTS

H. T.
#/5q. In.

125,000
150,000
150,000
200,000
180,000
150,000
150,000
150,000
150,000
150,000
150,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000
125,000

65,000
125,000
125,000
125,000
125,000
125,000
150,000
150,000
125,000
125,000
125,000
180,000
125,000
150.000
125,000
125,000
125,000
125,000
125,000
150,000
180,000
180,000
125,000
180,000
165,000
150,000
125,000
125,000

C.M.
C.M.
C.M.
C.M.
C.M.
C.M.

Steel
Steel
Steel
Steel
Nickel Steel

Steel
Steel
Steel
Steel
Steel
Steel

Carbon Steel
Carbon Steel
Carbon Steel
Carbon Steel

C.M.
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Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
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Steel
Steel
Steel
Steel
Steel
Steel
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Title

Vulcatex

Bostick
PAW Tape

PAW Cement (Neoprene)
PAW Cement (Fairprene)

PAW Cement (Duprene)
Zinc Chromate
Compound - Type I

Zinc Chromate
Compound - Type II

Chromseal

Zinc Chromate
Impregnated Tape
Zinc Chromate Paste

Zinc Chromate
Slushing Compound
Cotton Wicking

Lacquer Thinner Stripper
Carbon-tetrachloride

Navy Spec.
Comm. 7204
Comm. 292

See Fairprene or Duprene
Comm. LC264

Comm. LC2696

S-i42, Class A
Type I

$-142, Class A
Type 11

Comm. LF19050

S-142, Class C
Type VI

Comm. Fuller's
No. T-3908
Fuller's No.
T-1.284-T-3864
Comm.

Comm.
Comm.

tautE 1)

SEALANTS

Manufacturer

A.C. Horn.

Long Island City
New York

B.B. Chemical Co.
Cambridge, Mass.
DuPont
Fairfield, Conn.
DuPont

-DuPont

Pittsburg Plate Glass

FINISH REMUVERS

Remarks

Sealant, cabin and windshield.

Sealant, cabin and windshield.

A rubberized fabric tape used as a seal between
riveted seams on amphibian hulls.

A synthetic rubber cement used in conjunction
with PAW Tape to seal cracks and seams; recom-
mended for gas tight areas.

A synthetic rubber cement used in conjunction
with PAW Tape to seal cracks and seams; recom—
mended for watertight areas.

A heavy putty-like compound used for sealing
seams and openings over 1/8 inch in integral
fuel tanks; hand applied. (Alt. extruded tape).
Similar to Type I but lighter in consistency.
Applied with a putty gun to seal cracks under
1/8 inch. (Alt. extruded tape).

A firm extruded zinc chromate tape used for
sealing fuel tanks; .015, .032,-.064 and 1/8.
Gas tight and watertight.

Gas tight and watertight.
Sealant for tanks.

Use with Neoprene cement, float watertight
joints.

For removing tank paint before welding.
Tanks tinted primer remover; use before welding.
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12440
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12360
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12531

13557

12556

12530

12458

13459

12270

12455

12271

nTE SECTION
HULL FRAMING ASSEM jid
LANDING GEAR INSTAL: 4
WING OUTER PANEL ASSEM.——————— " his
WING TIP FLOAT INSTAL: T
AILERON ASSEM 5 — 1
FLAP ASSEM. — b
TAIL. WHEEL INSTAL: — ¥
STABILIZER ASSEM. — m
WING CENTER SECTION ASSEM ———————- 1L

WING CENTER SECTION NACELLE STRUCTURE —-— hras

WING TO HULL CONNECTION ASSEM.

RUDDER ASSEM. o

RUDDER TAB ASSEM.

ELEVATOR TAB ASSEM.

ELEVATOR ASSEM e
PROPELLER

RING COWL u
ENGINE EXHAUST MANIFOLD INSTAL —u
ENGINE COWLING COMPARTMENT ——
ENGINE MOUNT ASSEM. - ¥
WING NACELLE REAR ASSEM. —————— U

Figure 2 - Exploded View of Airplane
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AILERON ASSEM - —— 1
FLAP ASSEM —— - e = 1l
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STABILIZER ASSEM - m
WING CENTER SECTION ASSEM.————— " 1

WING CENTER SECTION NACELLE STRUCTURE—— W

WING TO HULL CONNECTION ASSEM.

RUDDER ASSEM. m

RUDDER TAB ASSEM.

ELEVATOR TAB ASSEM.

ELEVATOR ASSEM I
PROPELLER

RING COWL ———
ENGINE EXHAUST MANIFOLD INSTAL —— - U
ENGINE COWLING COMPARTMENT —— Y
ENGINE MOUNT ASSEM. e T
WING NACELLE REAR ASSEM. - ¥

Figure 2 - Exploded View of Airplane
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1. GENERAL.

a. The wing structure consists of two outer
panels to which are attached the wing tip floats;
the center section (which carries the engine nacelles
and contains the built in fuel tanks) and the wing

flaps and ailerons. The outer panels are covered with .

24ST aluminum alloy sheets and fabric; the center
section skin is 24ST aluminum alloy and includes
gas tight joints in the fuel tank area.

b. The center section is attached at the box
beam by eight vertically installed large diameter
bolts at the points of intersection of the box beam
sides and sides of the hull. The portions fore and
aft of the box beam are permanently riveted to the
hull by means of angle brackets and gap bands.

¢. The outer wing panels are attached to the
center section at the box beam by a series of ver-
tically installed clevis bolts and ‘horizontally
installed hex head bolts and at the aileron support
beam by a series of hex head bolts. The joint be-
tween the outer panel and the center section is
covered by plates fastened in place by clevis bolts
at the box beam and AN526 screws aft of the box
beam. The center section and outer panels are built
around a box beam.

d. The outer wing panel box beam jig is shown
in Figure 12 and the center section box beam jig
in Figure 23. The entire wing structure may be as-
sembled and aligned as shown in Figure 24%.

2. CLASSIFICATIUN OF DAMAGE.-Damage to any
part of the wing structure should be carefully in-
spected to determine in which of the following cate-
gories it should be placed:

a. Negligible Damage.

b. Damage Repairable by Patching.

c. Damage Repairable by Insertion.
d. Damage Necessitating Replacement.

NOTE

If a slightly distorted structural member
has been restored to shape and no cracks
or abrasions have occurred, it should
be reinforced the same as a damaged sec-
tion repairable by patching, as mater-
1al which has been distorted may not re-
tain its original strength after being
restored to shape even though there are

Nav..2A8TS ¢
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WING GROUP

Paragraphs |, 2, 3, 4,75

no cracks or abrasions.
CAUTION

Special attention should be gtven tn-
spection and repalr of damage to struc-
tural members in areas at outer panel
to C.S. and wing to fuselage attachment
points, and in édeneral, to box beanms,
fuel tanks and entire wing renter section.
Check carefully for misalignment. ¥hen
extensive repalrs or replacements are
necessary, 2 jig may be required to assure
alignment. To check allgnment, refer to
Figure 127.

WING CENTER SECTION.

3. GENERAL.-The wing center section is a box
beam structure and includes nose, intermediate and
trailing edge sections, made up of skin panels, web
and truss type ribs, front and rear beams of the box
beam structure, solid bulkheads and bulkheads with
flanged lightening holes some of which serve as
fuel tank baffle plates. See Figures 5 and 32. Spec-
ial attention required for the repair of the gas
tight fuel tank structure is described in Paragraph
92 below.

NOTE

Erection of the wing center section is
ordinarily a factory job. If this sec-
tion is extensively damaged, replacement
with a spare section is advised. Repairs
can be made readily if they are of a minor
nature, and major repairs may be made
with adequate equipment and experienced
personnel available. Access to the in-
terior for inspection and repair is usual-
ly most convenient by working from the
bottom. If access is difficult, it may
be possible to remove some damaged mem-
bers for repair or replacement and then
reinstall without impairing alignment
of the section as described for these
individual members below.

SKIN. ’

4. GENERAL.-The center section skin panels
are noted in Figure 4.

5. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents less than 1/16 inch deep, free from cracks,
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ol il DESCRIPTION fed SIZE
i JL-IR COVER - TOP_OUTER 051 32 X 110
27 (LH. ONLY) 2 | 'L-1R | COVER-TOP INBOARD _ 040 | 26 X80
: / 28 (LH ONLY) 3 LR COVER-BOT. INBOARD AFT 051 114 x110
/ = a4 | iL-iR COVER- BOT. INBOARD GENTER 05 | 10 X 90
/ / / 5 | IL-IR COVER- BOT. INBOARD REAR 05| 14 %110
sz 6 ] TL-TR | COVER-BOT. OUTBOARD FRONT 040 | 14 X 80
26 33 25 7 I COVER- BOT_ QUTBOARD CENTER 040 | 8 % 80
/ 23 8 COVER- BOT. OUTBOARD REAR 040 | 14X 80
\ EN 'GOVER-BOT_INBOARD END REAR 051 | 10X 24
10 COVER-BOT. OUTBOARD END REAR | .040 | 1'2x 8
i SKIN- NOSE 028 | 24 X 30
24 12 SKIN- NOSE 028 24 X 28
22 13 SKIN- NOSE 028 | 24 x 25
14 SKIN- NOSE 028 | 24 X 24
15 SKIN-NOSE 028 | 24 X 23
2) (RH_ONLY) ® 16 SKIN-NOSE 028 |18 x 21
" ] " 17 SKIN- NOSE 028 | 18_x 20
K \ '8 SKIN-NOSE .028 18 X 19
| \ 19 SKiN-NOSE 028 | 18 x I8
20 SKIN-NOSE N .028 18 X 17
2 \\ 12 21 GOVER- INB. TOP 028 | 36 X 80
22 COVER-OUT_TOP 028 | 22 X 12
FABRIC \ FABRIC | 23_ COVER-INB. BOT 020 | 36 x 56
3 \ ] \ e . 24 COVER-OUT BOT. 020 | 22 X 51
! s |al 3 25 COVER- NOSE BOT. 028 | 25X 32
\ | 76 COVER-NOSE_TOP 7028 | 15 X 32
\ 27 COVER- INB. TOP 040 [t /g X 79
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/- } _— 30° COVER- PIEGE .040 | 20 X 26
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s / B ‘ " 32 (i COVER-TOP_ 064 | 35 X178
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16 / \ 16
/ ' \ NOTE :
17 \ ; 17 ALL MATERIAL 24 ST AL, ALLOY SHEET EXCEPY AJ NOTED
2 j slrle *REF NO, 29-525 YaH
18 18 ¥REF.NO. 30- 525 Va W
\ *REF. NO. 31-32 S VaM
19 ! | ! i9
20 / \ 20
-
& Q 3 ) 31 30\ [*¥
T0P BOTTOM 0

Flgure 4 - Wing Skin FPlating Diagram
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‘Jsharp corners and abrasions may be neglected pro- -i:

vided adjacent riveting is undisturbed and the dam
age has not affected the internal structure. Cracks
outside the fuel tank covering may be neglected
as noted in Figure 135.

s

6. DAMAGE REPAIRABIE BY PATCHING.-The center -

section skin outside the fuel tank structure may
be repaired by patching as described in Paragraphs
99 - 103 below. Repair of the fuel tank skin is
described in Paragraphs 88 - 93 below.

7. DAMAGE REPAIRABLE BY INSERTION.-The cen-
ter section skin outside the fuel tank structure
may be repaired by cutting out the damaged sec-
tion, when the damage is too extensive to be re-
paired by patching, and inserting a new equivalent
section of skin as shown in Figure 7. Insertion
repair of fuel tank skin is described in Paragraph 89
below and shown in Figure 7. No insertion repair
is recommended for the leading edge skin. (See next
Paragraph below) .

8. DAMAGE NECESSITATING REPLACEMENT.-Damaged
panels not repairable as described above necessi-
tate replacement with an equivalent undamaged sec-
tion. If the fuel tank skin is involved, special
reference should be made to Paragraphs 88 - 90 below.

BULKHEADS, SOLID AND BAFFLE PLATE TYPE.

9. GENERAL. - These members are part of the
box beam structure and extend between the front
and rear beanms.

SOLID BULKHEADS.

10. GENERAL. - There are four solid gas tight
bulkheads, one at each end of the box beam, Station
#85 and two center ones spaced to divide the sec-
(Station #31-1/4)
the two outboard compartments being the left and
right hand fuel tanks. The bulkhead web plating
is riveted to a steel angle framework to which the

tion into three compartments,

box beam stringer attachment fittings are welded.
The two outboard bulkheads form the outboard ends
of the fuel tanks and support the outboard section
of the engine nacelles.

NOTE

These bulkheads should be inspected for
leaks, dents, cracks, holes and distortion.
Serious damage may result from collision
or abnormal landing; for example, if the
outer panel strikes an object the cen-
ter section end bulkheads may be dis-
torted or otherwise damaged. The stringer
attachment fittings welded tbd the frame
should be checked for cracks and breaks.

U RESIRICTED’
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WEB.

11. NEGLIGIBLE DAMAGE.-Dents less than 1/16
inch deep may be neglected as noted in Figure 135.

12. DAMAGE REPAIRABLE BY PATCHING.-The web
may be repaired by cutting out the damaged area
for damage more than negligible and riveting an
outside patch of 24ST aluminum alloy sheet of the
next heavier gage over the damaged area as shown
in Figure 114. This patch must be sealed with zinc
chromate paste. Patches should be placed on the
side opposite the web stiffeners if damage to the
web is in the way of these stiffeners. A single
crack may be repaired by drilling a #40 (.098) hole
at each end and covering with a similar patch as
shown in Figures 8 and 114 while a severely cracked
area should be cut out and patched as shown on these
diagrams. Loose rivets should be drilled out and
replaced by a rivet of the next larger diameter
and of equivalent strength. A small hole up to 1/4
inch after smoothing out may be repaired by in-
serting a rivet. Coat all rivets before insertion
with zinc chromate paste.

13. DAMAGE REPAIRABLE BY INSERTION.- Repair
of the web by insertion is not recommended.

14. DAMAGE NECESSITATING REPLACEMENT.-Damage
to the web not repairable by patching necessitates
replacement with an equivalent undamaged section,
riveting and installing gas tight joints as de-
scribed in Paragraph 92 below.

ANGLES, STIFFENERS.

15. GENERAL.-The solid bulkheads are stiffened
by attached sections as noted in Figures 8 and 10.

16. NEGLIGIBLE DAMAGE. - Dents, nicks and in
general cleaned up damage less than 1/3 the depth
of either leg as noted in Figure 135 may be classi-
fied as negligible, if the radius is not included
in the damage.

17. DAMAGE NECESSITATING REPLACEMENT.-Stiffen-
ers damaged more than negligible should be replaced
by equivalent undamaged sections, observing gas
tight precautions as described in Paragraph 92 below.

ANGLES - FRAME.

18. GENERAL. - The solid bulkheads include a
mild carbon steel frame as noted in Figures 8 ,and 10.

19. NEGLIGIBLE DAMAGE.-Isolated nicks less than
1/8 inch deep should be smoothed out and may then
be neglected if adjacent riveting is undisturbed
and the cleaned out area is not less than one di-
ameter from the adjacent rivets.
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Ref. # Grumman Part # Description Material Mhickness
1 12163 Cradle - ©il Tank Assembly
12463-7 Cradle 245T Al. Alloy sht. .057

2 12360-32-33 Angle 24ST Al. Alloy Ext. #1288 .070
3 12360-14 Firewall 248T Al. Alloy 040
4 See Figures 4 & 6 for Skin Covering .

5 12360-22 Flange 52S8%H Al. Alloy Sht. 030
6 12360-19-20 angle 24ST Al. Alloy Ext. #1288 070
7 12360-21 Flange 5284H Al. Alloy Sht. 010
8 12360-18 Angle (rear side of firewall) 24ST A1. Alloyv Ext. #472

9 Box Beam See Figure 10
10 Nose Ribs See Figure 10

NUTE: All extrusions Alcoa.

Figure 5 - Wing Center Section Structure - front View

20. DAMAGE REPAIRABIE BY WELDING.-Repair of the
frame must be approached with caution. Cracks may
be repaired by welding up the crack provided the
bulkhead is removed from the nirplane, and the frame

removed from the web. A section of the frame
“~zamaged more than negligible can be cut out and a
new equivalent piece welded in. Reheat the frame if
any torch welding is done, or if the arc weld re-
pair is more than 5/8 inch in length (125,000 p.s.i.).

21. DAMAGE NECESSITATING REFLACEMENT.-For dam-

\‘Ege more than negligible which cannot be repaired
by welding as above, replacement of the frame with
a spare is advised, observing precautions for gas
tight joints as described in Paragraph 92 below.

when a solid bulkhead is removed for repair or re-
placement difficulty may be encountered in realign-
ing it properly if the entire box beam structure
has not been carefully aligned. (See Figure 12).
Reinstall carefully and make sure the skin joints
are secure, sealed and properly riveted. Skin re-
pairs involved with these bulkheads are described
in Paragraphs 88 - 90 below.

FITTINGS.
22. GENERAL.-The fittings by means of which

the stringers are attached to the solid bulkheads
are noted in Figures 8 and 10.

23. NEGLIGIBLE DAMAGH.-See Figure 135.

21. DAMAGE NECESSITATING REPIACKMENT.-These
smbers should be replaced with undamaged eaquiva-

N —

lents if damaged more than negligible.
NOTE
Welding of cracks is not recommended.
LIGHTENING HOLE BULKHEADS.

25. GENERAL.-In general, there-are two types
of bulkheads with lightening holes both types being
part of the fuel tank structure in which they serve
as baffle plates. Ume type has bent up flanges notched
for the stringers; one each is located in each tank
and serves to support the engine nacelles, while
one is located in the center compartment. These
members are riveted to the skin and the stringers.
The other type bulkhead is attached to the stringers
and does not come in contact with the skin.

NOTE

These members should be inspected for
leaks, denté, cracks, holes distortion
and loose rivets. Damage to the skin will
usually be involved in damage to f'langes
of the bulkheads to which the skin is
riveted; damage te the stringers will
usually be involved in damage to the attach-
ed angles of the other bulkheads. Dam-
age to the web will usually involve the
lightening holes.

WEB AND FLANGE.

26. NEGLIGIBLE DAMAGE.-Dents less than 1,16
inch deep and cracks may be neglected in accord-
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«-ance with Figure 135; also isolated holes in the
_web less than one inch in diameter after cleaning
out may be neglected if more than one inch from
a lightening hole, stiffener or radius, and pro-
vided such holes are more than four diameters on
centers from any similar hole. Isolated nicks in
the free edges of the flanges less than 1/8 inch
deep may be neglected after smoothing out if rivet-
ing is undisturbed and no other demage is involved.

27. DAMAGE REPAIRABLE BY PATCHING.-Damage to
bent up flanges may be repaired by a flat plate

for damage up to 1/2 the width of the flange and .

for damage more than 1/2 the width by an angle patch
of bent up 24ST aluminum alloy sheet of the next
heavier gage as shown in Figure 9. Damage to the
web may be repaired by cutting out the damaged area
and riveting a patch as noted in Figure Y. A cracked
lightening hole may be repaired by drilling a #40
(f098) hole at the end of the crack and patching
as shown in Figure 115. Patches should be placed
on the side most convenient for fitting the patch.
The lightening holes must not be covered with a

patch that fills up the hole in the baffle plates.,

‘Combined damage to the flange and web may be re-
paired by a bent up angle patch as shown in Figure

9. If the damage is confined to the web and is in

the way of a lightening hole a flat patch may be

- used as shown. Damage to the web not in the way
of a lightening hole may be patched as noted in
*Figure 9 and shown in Figure 114. Skin joints must
be gas tight as outlined in Paragraph 92 below.

28. DAMAGE REPAIRABLE BY INSERTION.-Damage
to the web and/or flange which cannot be repaired
by patching may be repaired by cutting off the dam-
aged section and inserting a new equivalent sec-
tion, using a splice plate as shown in Figure 9.
The butt joint should be made between lightening
holes so that the splice plate will not be in their
way. Skin must be watertight as outlined in Para-
graph 92 below.

29. DAMAGE NECESSITATING REPIACEMENT.-Damage
not repairable as above necessitates replacement
of the bulkhead with an equivalent undamaged sec-
tion observing gas tight precautions as noted in
Paragraph 92 below.

NOTE
Damage to the partial bulkheads in the
center compartment may be repaired the

same as the other bulkheads except that
lightening holes will not be involved.

STIFFENERS.

N 30. GENERAL.-These bulkheads are stiffened by
J’} ) vertical and horizontal angles as noted in Figures

RESTRICTED
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Section, 2
9 and 10.

31. NEGLIGIBLE DAMAGE.-Isolated nicks less than .

 1/8 inch deep after smoothing out may be neglected

if riveting is undisturbed as noted in Figure 135.

32. DAMAGE REPAIRABIE BY PATCHIMNG. - Damage up
to 1/2 the width of the free leg may be repaired
by a flat plate and up to the full width by a bent
up angle patch as noted in Figure Y provided the
damage is so located as to permit room for a patch
repair.

33. DAMAGE NECESSITATING REPLACEMENT.-If the
damage is not repairable by patching replacement
with an equivalent undamaged member is recommended.
If the attached leg is damaged more than negligible,
the member can be more readily replaced than patched.

CENTER SECTION BOX BEAM.

34. GENERAL.-The center section box beam struct-
ure is built up of front and rear beam plates, bulk-
heads and stringers. (See Figure 10). The plates are
stiffened by top and bottom Alcoa extruded angles,
(capstrips or corner angles) and vertical stiffeners.
The plates form the forward and aft walls of the
fuel tanks. Repair of the skin, bulkheads and string-
ers is described under the appropriate paragraph
headings in this Section.

NOTE

The beam should be checked for leaks in
the fuel tank area, disturbed riveting,
cracks, dents, holes, breaks and distortion.
In general, damage can be classified as
minor, such as leaks, cracks and perfo-
rations; and major damage such as dis-
tortion, holes and complete fractures.
In repair of the beam, it must be assured
that the gas tight qualities are maintained,
and reference should be made to Para-
graph 92 below.

When access can be gained, repairs to the
beam may be made with the center section
installed if the beam is not disturbed.
Extensive damage will probably involve ex-
tensive damage to the box beam or entire
center section, in which case rebuilding
of the section involving the use of jigs
or replacement with a spare is indicated.

WEB.

v

35. NEGLIGIBIE DAMAGE.-lsolated dents less than
1/16 inch deep free from cracks, sharp corners and
abrasions may be neglected if riveting is undisturbed,
the section is not distorted and no other damage
other than scores exists as noted on Figure 135.
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Paragraph 36

36. DAMAGE REPAIRABLE BY PATCHING.

a. Demage up to 1/2 the width of the web can
be repaired by cutting out the damaged area, and

RESTRICTED
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trimmed area. Patch plates may be placed on either
side of the web, depending on convenience, using
packing strips when required as noted in Figure 13.
Patches should be sealed.

patching with a circular 24ST aluminum alloy plate
of the next heavier gage as shown in Figure 13, b. Vertical stiffeners in way of the patch
provided there is room to fit the patch over the should be removed and if undamaged or damaged a neg-

Ref. # Grumman Part # Description Ma terial Thickness
1 12321-1 Nose Rib 24ST Al. Alloy Sht. .051
2 12327 Nose Rib 24ST Al. Alloy Sht. .051
3 12303-29 Cover Top 24ST Al. Alloy Sht. 064
4 12301-2 Cover - Outb'd Top 24ST Al. Alloy Sht. .028
5 12301-1 Cover Top 24ST Al. Alloy Sht. .028
6 385-1 Trailing Edge 24ST Al. Alloy Ext. K-14403
7 12321 Rib Intermediate Assembly
12321-1 Rib 24ST Al. Alloy Sht. .28 )
12321-2 to -6 Vertical Stiffeners 24ST Al. Alloy Sht. .051 .
12321-9 Bottom Sheet Angle 24ST Al. Alloy Ext. 5456
8 12301-50 Cover Top 24ST Al. Alloy Sht. .040
9 12301-51 Cover Top 24ST Al. Alloy Sht. 028
10 12301-2 Cover Top 248T Al. Alloy Sht. 020
12301-4 Cover Bot. 24ST Al. Alloy Sht. 020
11 12360-3-4 Reinforcement 2457 Al. Alloy Sht. . 064 ;
12 12360-1-2 "Z" Member 24ST Al. Alloy Sht. . 061 )

NOTE: All extrusions Alcoa.

Figure 6 - Wing Center Secticn Structure - Jop View
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ligible amount as noted in Paragraph 40 below, re-
installed after the web is repaired.

37. DAMAGE REPAIRABLE BY INSERTION.-If a patch
cannot be fitted or if the damage is more than 1/2
the width of the web, an insertion repair may be
made. The damaged-section of the web should be cut
off between ribs and a new equivalent section should
be inserted, using splice plates at the butt joint
and riveting in accordance with Figure 13. The splice
plate should be placed on the inside of the web
and should be sealed. Web sections must follow the
contours of the original structure as shown in Fig-
ure 15.

38. DAMAGE NECESSITATING REPIACEMENT.-If the
web cannot be repaired as described above, it must
be replaced with an equivalent undamaged section
and should follow the contours of the original struc-
ture as shown in Figure 15.

STIFFENERS .

39. GENERAL.-The web is stiffened by attached
angles. (See Figures 10 and 13).

40. NEGLIGIBIE DAMAGE.-Isolated nicks as shown
in Figure 135 may be neglected.

41. DAMAGE NECESSITATING REPIACEMENT.-For dam-
age more than negligible it is recommended that
these stiffeners be replaced with equivalent un-
damaged members.

CORNER ANGLES (CAPSTRIPS).

42. GENERAL.-The box beam webs are stiffened
by top and bottom angles, or capstrips, as shown
in Figures 10 and 14.

43. NEGLIGIBLE DAMAGE ~Isolated nicks and scores
may be neglected as noted in Figure 135 if no other
damage exists.

44. DAMAGE REPAIRABLE BY PATCHING.-Damage up
to 1/2 the cross sectional area of these members
may be repaired by cutting out the damaged area be-
tween bulkheads and repairing by patching as shown
in Figure 14. Note that joints must be sealed.

45. DAMAGE REPAIRABIE BY INSERTION. ~ Damage
which cannot be repaired by patching may be repaired
by cutting out the damaged area and inserting a new
equivalent section as shown in Figure 14. Note that
joints must be sealed.

46. DAMAGE NECESSITATING REPIACEMENT.-The cap-
strip must be replaced with an equivalent undamaged
member if damage cannot be repaired as above, and
must be gas tight as in the original construction.
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STRINGERS - BOX BEAM.

47. GENERAL.-The box beam is stiffened long-
itudinally by Alcoa extruded "Zee" section string-
ers. The stringers are attached to the bulkheads
by means of angles riveted to the stringers and
bulkhead webs. (See Figures 10 and 11). The skin
is riveted to the stringers, using NAF210988-6 rivets.

48. NEGLIGIBLE DAMAGE.-Isolated nicks less
than 1/8 inch deep after smoothing out in the free
edges of the flanges and scores confined to a single
face of a section may be neglected as noted in Fig-
ure 135, if adjacent riveting is undisturbed and
no other damage is involved.

49. DAMAGE REPAIRABLE BY PATCHING.

a. Broken, cracked or otherwise damaged areas
should be cut away, keeping 1/4 inch minimum radius.
Damaged areas should be straightened if necessary
to allow the patch to seat properly. These members
must be kept straight as in the original construct-
ion. Unless the box beam structure is severely dis-
torted, individual stringers may be repaired in
the airplane, or removed for repair and reinstalled,
depending on convenience of access. A patch repair
in an undistorted structure may generally be made
conveniently in the airplane.

b. Damage to the skin or bulkheads will gen-
erally be involved in damage to the stringers.

c. Damage up to 1/2 the cross sectional area
may be repaired by cleaning out the damaged area
and patching with a 24ST aluminum alloy repair plate
as shown in Figure 17. Patches generally can be
fitted either between bulkhead attachments or in
the way of these attachments except at the solid
bulkheads as shown in Figure 17. If the damage is
too close to the end of a stringer to permit fitting
a patch, the stringer should be cut off at a point
far enough to permit an insertion repair splice
plate as described below.

d. Repairs must be gas tight as noted in Fig-
ure 17.

50. DAMAGE REPAIRABLE BY INSERTION.-Damage
more extensive than that repairable by patching may
be repaired by cutting out the damaged area between
bulkheads, leaving clean, smooth edges, and in-
serting a new equivalent section which must fit
snugly against the adjacent undamaged section. The
repair plates should be the length, shape and riveted
as shown in Figure 17.

51. DAMAGE NECESSITATING REPLACEMENT.-Dam-
age not repairable as described above necessitates
replacement with an equivalent undamaged member
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which must be gas tight as in the original con-
truction.

STRINGERS.
AFT OF BEAM.

52. GENERAL.-The stringers in the intermedi-~

~_-te section just aft of the box beam are channel

sections as noted in Figure 18. The trailing edge
section stringers are short "Zee" sections attached
to the tail ribs by means of small angle clips.
(See Figure 18).

53. NEGLIGIBLE DAMAGE.-Small smooth isolated
dents in the web less than 1/16 inch deep may be
neglected as noted in Figure 135, and smoothed out
holes whose diameter is less than 1/4 the width of
the web may be neglected if less than four diame-
ters on centers from any similar hole and do not
involve the radius of the flange. Isolated nicks
in the free edges of the flanges less than 1/8 inch
deep after smoothing out may be neglected as noted
in Figure 135 if riveting is undisturbed;cracks may
be neglected as noted in Figure 135.

54. DAMAGE REPAIRABLE BY PATCHING.-Damage up
to 1/2 the cross sectional area of the channel sec-
tions may be repaired by a patch shaped in accord-
ance with Figure 83, Sheet 5, and riveted in ac-

\__ cordance with Figure 83, Sheet 6, provided there

"is room to fit the patch. Damage up to 1/2 the cross
sectional area of the "Zee" section stringer may
be repaired by a patch shaped in accordance with
<jgure 83, Sheet 2, and riveted according to Fig-

\_dre 83, Sheet 6, if there is room to fit the patch.

55. DAMAGE NECESSITATING REPIACEMENT.-If the
channel or "Zee" stringers cannot be repaired by
patching they should be replaced with equivalent
undamaged members.

NOSE RIBS.

56. GENERAL.-The nose ribs of the center sec-
tion are truss and web type as shown in Figure 32.

57. NEGLIGIBLE DAMAGE.-See Paragraph 141 below.

58. METHOD OF REPAIR.- See Paragraphs 142 and
143 below.

TRUSS TYPE RIBS.

59. GENERAL. - The intermediate structure of
the center section includes truss type ribs com-
prising angle section diagonals and éapstrips. (See
Figures 18 and 32) . They are attached to the rear
box beam plate and the wing flap support beam. The
2kin is riveted to the upper and lower members.
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60. NEGLIGIBLE DAMAGE.-Isolated nicks in the
capstrips and diagonals less than 1/8 inch after
smoothing out, and dents less than 1/16 inch may
be neglected if riveting is not disturbed, the sec-
tion is undistorted and no other damage such as
cracks or abrasions exists. Damage up to 1/3 the
width of either leg of the diagonals may be neglect-
ed after smoothing out if such damage occurs in
isolated instances. (See Figure 135) .

61. DAMAGE REPAIRABLE BY PATCHING.- Damage to
the capstrips, diagonals or braces up to 1/2 the
cross sectional ares may be repaired by patching
as shown in Figure 19, if there is room to fit the
patch.

62. DAMAGE REPAIRABLE BY INSERTION. - For dam-
age to the capstrips more extensive than that re-
pairable by patching, a new equivalent section may
be inserted to replace a removed damaged portion,
using splice plate as shown on Figure 19. No re-
pair by insertion is recommended for diagonals or
vertical braces.

.

63. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable as described above necessitates re-
placement with an equivalent undamaged member.

WEB TYPE RIBS.

64. GENERAL.-There are four web type ribs stiff-
ened by flanged lightening holes in the intermediate
section of the wing center section. They extend
from the rear box beam plate to which they are at-
tached, two aft to the trailing edge and two aft
to the wing flap support beam. (See Figures 18 and 32).

65. NEGLICIBLE DAMAGE.-Small smooth isolated
dents less than 1/16 inch deep, and smoothed out
nicks in the bent up flanges less than 1/8 inch
deep after cleaning out may be neglected provided
adjacent riveting is undisturbed and the section
is not distorted and no other damage exists. Iso-
lated holes up to 1/2 inch in diameter after smooth-
ing out may be neglected if more than one inch from
a lightening hole, stiffeners or radius of the flange
and more than four diameters on centers from any
similar hole. Isolated nicks in either leg of &a.tached
stiffeners less than 1/8 inch deep after smoothing
out may be neglected. Cracks may be neglected after
drilling in accordance with Figure 135.

66. DAMAGE REPATRABLE BY PATCHING.-If a cracked
lightening hole is involved, reference should be
made to Figure 115. For more than negligible dam-
age a small angle patch as shown in Figure 20 may
be used to repair damage to the flange and web and
a larger patch may be used for more extensive dam-
age extending into the web. Web patches in the way
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of lightening holes either should be trimmed to
suit the hole, or the lightening hole flange re-
moved and a stiffener riveted over the patch as

“shown in Figure 20. The patch should be placed on

the side most convenient for fitting the patch.
1t is recommended that the small angle patch for
damage to the flange be placed on the rib as shown
in Figure 20 and web patches on the opposite side
as shown.

67. DAMAGE REPAIRABLE BY INSERTIUN.-If the
damage cannot be repaired by patching as described
above, the damaged area may be cut out and a new
egquivalent section inserted, using a splice plate
as shown in Figure 20 and observing the same pro-
cedure for the installation of a web patch as de-
scribed above.

68. DAMAGE NECESSITATING REPLACEMENT.-If the
damage cannot be repaired by patching or insertion
the damaged rib should be replaced with an equiva-
lent undamaged member.

TAIL RIBS.,

69. GENERAL.-The tail ribs are the solid wed
type and extend from the wing flap support beam
aft to the trailing edge. They are similar to the
tail ribs in the outer panel.

70. NEGLIGIBLE DAMAGE.-See Paragraph 145 below.

71. DAMAGE REPAIRABIE BY PATCHING. - See Para-
graph 146 below.

72. DAMAGE REPAIRABLE BY INSERTION.-See Para-
graph 147 below.

73. DAMAGE NECESSITATING REPLACEMENT.-See Para-
graph 148 below.

WiNG FLAP SUPPORT BEAM.

74. GENERAL.-This structure forms the aft por-
tion of the wing center section intermediate section
and is spliced to & similar beam extending into
the outer panel.

75. NEGLIGIBLE DAMAGE.-See Paragraph 155 below.

76. DAMAGE REPAIRABLE BY PATCHING.-See Paragraph
156 below.

77. DAMAGE REPAIRABLE BY INSERTION.- See Para-
graph 157 below.

78. DAMAGE NECESSITATING REFLACEMENT.-See Para-
graph 158 below.

TRAILING EDGE.

79. NEGLIGIBLE DAMAGE.-See Paragraph 150 below:

80. DAMAGE REPAIRABLE BY PATCHING. - See Para-
graph 151 below.

Navi Aeri401=85VA-3-
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81. DAMAGE REPAIRABLE BY INSERTION.-See Para-

.graph 152 below.

)

82. DAMAGE NECESSITATING REPLACEMENT.-See Para-
graph 153 below.

FUEL TANKS.

83. GENERAL.-The left and right fuel tanks
are an integral part of the wing center section.
The structure includes the box beam, bulkheads,
baffle plates, stringers and skin (See Figures 5,
7 and 10). All joints in the fuel tank structure
are sealed gas tight with Fairprene tape and Fair-
prene cement. (See Table II and Figure 107).

CAUTION

¥o repalrs should be made to the fuel
tank structure unless the tanks have been
dratned of fuel and fuel vapors removed
to prevent explosion and damage to the
tanks and possible injury to personnel.

84. ESTIMATION OF DAMAGE.-The fuel tank struc-
ture should be inspected for leaks, dents, cracks,
holes, loose rivets, and distortion. Negligible
damage to the individual members of the fuel tank
structure is described under the appropriate Para-
graph headings above in this Section.

85. TESTING FOR LEAKS.-To test for leaks, the
fuel tanks must be pressure tested, using three
and one-half to four p.s.i. If the tanks are empty,
the fuel outlets must be plugged. When repairs have
been made, the outside of the repaired area should
be covered with soap suds and inspected for leaks.
If the pressure drops and no leaks are apparent
in the repaired area, soap suds should be applied
over the entire tank. All the seams on the skin
surface should be soaped and the pressure reapplied.
If a small leak is prevalent, a large soap bubble
will appear at the point of a break in the seam.
A large leak will be indicated by the soap bubbles
being forced along the surface.

86. METHUD OF REPAIR.
NOTE

Before the fuel tank structure is re-
paired, the tanks must be drained and
purged of fuel vapors as described in
Paragraph 83 below. All repairs to the
fuel tank structure must be gas tight
as in the original construction. (See
Paragraphs 91 and 92 below).

a. GENERAL.-The repair of the individual
members of the fuel tank structure is described
under the appropriate Paragraph headings above in
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TANK AREA. ————

INSERTION AFT OF BOX BEAM
INSERTION SKIN LAPS UNDER HERE.
INSERTION SKIN LAPS OVER ON SIDES.

BOX BEAM SKIN
INSERTION

GAS TIGHT JOINTS
SEE TABLE IT

70 REPLACE FUEL
TANK SKIN, LAP
JOINT SKIN OUTSIDE

TO REPLACE CENTER SKIN- AVOID
DISTURBING GAS TIGHT JOINTS AND SPLICE
SKIN OUTSIDE FUEL TANK AREA. USE TWO

STAGGERED ROWS OF /8" RIVETS SPACED ABOUT
i/2" 1. C. SPACE ROWS ABOUT /2" APART.

GAS TIGHT JOINTS, SEE TABLE IT.
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FOR SKIN PATCH REPAIR- SEE FIG. 108,109,1t1 & 112,

Figure 7 - Wing Center Section Skin Insertion Regpafir
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t'Paraqraphs 86 (cont.) to 92

Section 2

this Section, with the exception of the fuel tank
skin which is described in Paragraphs 87 to 90 be-
low, and patching of the skin outside the fuel tank
area, which is described in Paragraph 101 below.

b. LEAKS.

(1) For other than extensive damage, re-
pair of the fuel tanks will be concerned generally
with testing and repairing leaks. If the struc-
ture is misaligned, leaks will result; for example,
if the tank bulkheads are misaligned, a strain on

the structure will loosen jJoints with resultant

leakage. When skin rivets are not treated as de-
scribed in Paragraph 88a below, leaks may be en-
countered. Metal particles which become entrapped
in joints as a result of drilling may seriously
affect the leak-proof qualities of the fuel tank
structure.

(2) In general, when a leak develops
around a rivet, the rivet should be drilled out
and a new equivalent rivet thoroughly covered with
leak-proof cement inserted. When a leak develops
along a joint, the rivets must be drilled out and
a new piece of leak-proof tape covered with cement
should be inserted in the joints and new equiva-
lent rivets with shanks covered with cement as in
the original construction should be inserted (See
Paragraph 92 below).

SKIN.
87. NEGLIGIBLE DAMAGE.-See Paragraph 5 above.
88. DAMAGE REPAIRABLE BY PATCHING.

a. Isolated cracks up to one inch in length
may be repaired by drillinga #40 (.098) hole at
the ends and patching with a sealed patch as de-
scribed below in this Paragraph. Cracked areas may
be cut out and repaired with a sealed patch as shown
in Figure 112. Holes in the skin 1/4 inch in di-
ameter or less after cleaning out may be repaired
by inserting a rivet treated with leak-proof cement
into the hole.

b. Larger holes may be repaired by cutting
out the damaged area and making a patch repair.
A flush type or an outside patch may be used. Prep-
aration of these patches is described in Paragraph
101 below, and shown in Figures 108, 109, 111. When
using the flush type patch it may be necessary to
insert the frame between the stringers and the patch.
This may disturb the adjacent riveting and result
in leaks; therefore, unless this can be avoided,
an outside patch may be more convenient for this
repair of the fuel tank skin. Patches must be sealed
gas tight.

C e
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89. DAMAGE REPAIRABLE BY INSERTION.-If the'
fuel tank skin cannot be repaired by patching as
described above, a partial panel may be inserted
by removing the entire fuel tank panel all the way
to the skin outside the fuel tank area as noted
in Figure 7, and making a lap skin joint outside
the fuel tank area. '

90. DAMAGE NECESSITATING REPLACEMENT.-Since
the fuel tank skin must be entirely removed to ad-
Jacent skin, the insertion repair described in the
Paragraph‘iiove constitutes replacement of the fuel
tank skin.

NOTE

When patching or replacing fuel tank skin
panels, care should be taken not to dis-
turb riveting. Special care must be taken
with- the double row of skin rivets at
the fuel tank bulkheads. If it is neces-
sary to drill out these rivets, first
drill out every fourth rivet and insert
screws to hold the skin down.

CAUTION

Be sure the skin ts held down tight at
these jolnts while inserting new rilvet-
tng. This will prevent distortion of the
skin with resultant leakage and help to
guard against metal chips getting under-
neath. The top and bottom angles at the
bulkhead are mild steel. Rlvets must be
driven through these members absolutely
stratght or the rivet holes will become
enlarged with resultant leaks. All rivet
rows must be absolutely stralght as ln
the original construction. Avold excess-
lve patching to an extent which lnter-
feres with the flexibility of this struc-
ture, which must be maintained.

GAS TIGHT JOINTS.

91. GENERAL.-If it is necessary to repair skin
sheet or other structure in gas tight areas the
following instructions must be carefully followed:

Y2. REPAIR PROCEDURE.

a. In order to eliminate all possibilities
of metal chips being trapped in a joint or seanm,
the drilling should be done wherever possible be-
fore the parts are assembled with the sealing'cement
and tape. Whenever this cannot be done, all metal
chips that have been entrapped should be removed.
Enough cement should be applied to the parts so
that when the assembly is made, the excess cement
will be forced out at the edges. The cement can
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92

e 67 89 10 1412 1314 6

POTA oL
"‘-‘“‘ v iwiw - -

S~—ref. Grumman %
No. Part No. Description Material Thickness o
1 12303-26 Corner Angle - Lower Rear 24ST Aluminum Alloy Ext. Alcoa 734-TT
2 12303-25 Corner Angle - Upper Rear 24ST Aluminum Alloy Ext. Alcoa 734-TT

\/J 12305-4 Beam Plate Rear (utboard - Right 24ST Aluminum Alloy Sheet .051
4 12303-19 Stif{fening Angle Rear 24ST Aluminum Alloy Ext. iicos 1593
12303-20 Stit'fening Angle Rear 24ST Aluminum Alley ixi. Wroa 760
12303-21 Stiffening Angle Rear 24S8T Aluminum Alley Fxt. Alcoa 78C
12303-22 Stiffening Angle Rear 24ST Aluminum Alloy kxt. Alcoa 78C
12303-23 Stiftening Ancle Rear 24ST Aluminum Alloy kxr. Alcoa 78C
12303-24 Stiftening Angl- Rear 2457 Aluminum Alloy kFxt. Alcoa TSRO
5 12303-1 to -12 7 Stringers 24ST Aluminum Alloy Exr. Alcoa 1060
6 12305-3 Beam P'late - Rear Center 24S8T Aluminum Alloy Sheet ——— (10
e 12311 Bulkhead Sta. #0
12314-1 Bulkhead Sheet ‘ 24ST Aluminum Alloy Sheet .051
12314-2 Doubling Plate 24ST Aluminum Alloy Sheeti <051
12314-4 Stiffener 24ST Aluminum Alloy sSheet L0531
12314-4,-5,-6,
-T,-4 Stiffener Ang]el 245T Aluminum Alloy kxt. Alcos K-Ti%
12313-8 Corner Angle 28T Aluminum Alloy Bxi. Aleca K-TH3
8 12303 IPartial Bulkhead
12350-1 7 Member 24ST Aluminum Alloy Sheet L0581
< 123106 Hulkhead Sta. #19
12316-1 Anule Top 24ST Aluminum Alloy Exi. Aicos TRE

Fipure 10 - Wing Center Sectior Box Beam Structure
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10

11

12

13

14

15
16

17

18

19

20
21

22
23

Grumman
Part No.

12316-2
12316-3

.12316-4

12316-5
12316-6 to -9
12307

12310

13303
13303-1
13303-2
12311

12311-1
12311-2
12311-3
12311-4
12311-5
12312

12312-1
12312-2
12312-3
12312-4
12313

12313-1
12313-2
12313-3
12313-4
12313-6
12305-4
12308

12308-5
12308-1
12305-2
12305-1
12328

12329

12331

12332

12305-2

to -7

& -5
to -9

to -4

12303-13
12303-14 to-18
12303-27
12303-28

- RestR
Navi Aeb?
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KEY TO FIGURE 10 (CONT.)

Description

Angle Bottom
Plate
Angle
Angle
Angle

Front
Reinf.
Reinf.

wing Fuel Tank Bulkhead Sta. #30%
Similar to Bulkhead Part No.12308

in extrusions and gage.
Refer to Ref. No. 16

Wing Fuel Tank Bulkhead Sta. #42

Similar to Part No.
trusions and gage.

Refer to Ref. No. 14

12313 in ex-

NOTE: Fuel Tank Compartment Baffle

Partial Baffle Plate
Partial Baffle Plate

Wing Gas Tank Compartment
Bulkhead Sta. #54

Top
Bottom

Angle

Angle

Plate

Angle Front

Angle Rear

Wing Gas Tank Compt. Bulkhead
Sta. #65

Angle Top

Angle Bottom

Sheet

Angles - Reinforcement

Wing Gas Tank Compartment

Angle Top

Angle Bottom

Plate

Angles

Angles

Beam Plate - Rear Uutboard i=ft
Wing Fuel Tank Bulkhead Sta. #85

Plate web

Angles

Beam Plate Front Left
Beam Plate Front Center

Nose Ribs

Beam Plate - Front Right
Stiffening Angles - FEront
Stiffening Angle
Stiffening Angle

Corner Angle - Upper Front
Corner Angle - Lower Front

RESTR

ICTED

24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum

Material

Alloy
‘Alloy
Alloy
Alloy
Alloy

Ext. Alcoa 78K
Sheet
Sheet
Sheet.
Sheet

Thickness

",020
.064
.061
.040

Plate (Between Reference Numbers 10 and 11).

24ST Aluminum
24ST Aluminum

24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum

24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
Bulkhead Sta.
24ST
24ST
24ST
24ST
248T
24ST

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminun

24ST
Mild
24ST
24ST

Aluminum

Aluminum
Aluminum

24ST Aluminum

24ST Aluminum
24ST
24ST
2458T

Aluminum
Aluminum
Aluminum

Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
#75

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Alloy

Alloy
Alloy

Alloy

Alloy

Alloy
Alloy
Alloy

24ST Aluminum Alloy

Ext. Alcoa 22220
Ext. Alcoa 22220

Sheet
Sheet

Ext. Alcoa
Ext. Alcoa
Sheet
Sheet

9823
9823

9823
9823

Ext. Alcoa
Ext. Alcoa
Sheet
Sheet
Sheet
Sheet

Sheet

Carbon Steel Sheet (S.A.E. 1025)

Sheet
Sheet

Sheet

Sheet

Ext. Alcoa 1584
Ext. Alcoa 78C

Ext. Alcoa K-13864
Ext. Alcoa K-13864

.064
'028

.051

,064

31
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be removed from the surfaces around a joint by wetting
*+ with gasoline and wiping off with a soft rag.

N— CAUTION

Avold gasoline seeplng inside a jolint

as %ﬁts may cause the cement to soften

and rgmatn in a jelly-like state, gnpaired
\_ 08 a sealant.

b. Whenever flat surfaces are brought to-
gether in a gas tight joint, the assembly should
be treated as specified below for seams. Any ap-
preciable opening should be packed with Fairprene
tape (See Table II) soaked incarbon-tetrachloride
and packed with Fairprene cement or equivalent.
(See Table II). The Fairprene cement should be thinned
down to a workable consistancy with carbon-tetra-
chloride. The cement has no adhering property until
the activator is added in the proportion of one
ounce to each pint of Fairprene cement and must
then be used within 12 hours or discarded. A rec-
ommended substitute for Fairprene cement is zinc
chromate paste.

NOTE

Angles used as stiffeners need not be
gas tight. When gas proofing seams, the
parts should be coated with cement and
the assembly completed as soon as possible.
Under no circumstances should a sub-assem-
bly whose surfaces have been coated with
adhesive, remain incomplete for more than
30 minutes unless the coated surfaces
are brought in contact by sheet metal
screws inserted in every fourth hole.

be sealed with a fillet of undiluted ad-
hesive as shown in Figure 107. After re-
pairing and allowing the cement to dry
overnight, the seal should be tested as
described in Paragraph 85 above.

93. DRAINING AND PURGING.

a. PROCEDURE.-Use the following procedure

to remove fuel vapors:

(1) Drain out all fuel and leave outlets
open.

(2) Run water through the tanks for 1/2
hour.

(3)- Blow compressed air at low pressure
with all vents open long enough to hasten drying
and cause the odor of gasoline to disappear com-
pletely.

CAUTION

Do not purge the fuel tanks of vapor by
the use of steam as it {s detrimental
to the tank sealing compound and might
cause leaks.

FUEL LINES.

94. GENERAL.-The fuel lines are 5250 aluminum
alloy tubing.

95. ESTIMATION OF DAMAGE.-Fuel lines should be
inspected for scratches, holes, breaks and deform-
ities. Lines must be carefully removed and cleaned
thoroughly for an adequate inspection, being tagged
with location given as an aid to assembly. Flared

—
Whenever sheet metal screws are used, ends of fuel lines should be checked, especially
the assembly may remain as is for approx- under the sleeves. In cases where a slight scratch
imately one hour before inserting the appears, it may be burnished out by using a burnish-
rivets. Whenever the skin laps at a longi- ing tool. The burnishing should be finished with a
tudinal, the small crevice formed by such crocus ‘cloth and 0il to leave a clean smooth surface.
an assenbly should be packed with cement.
Joints at or around extrusions should 96. DAMAGE NECESSITATING REPLACEMENT.-Any dam—
be sealed by the use of metal plates. age to the fuel lines necessitates replacement with
The plates should be drilled and fitted equivalent undamaged lines. If a full length of tubing
before the application of the sealing is not available, the damaged section may be cut out
compound. After riveting in place, both and a length of tubing inserted, using standard fuel
sides of the entire joint should then line fittings.
A /ﬁ
- . C
e
~—
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STRINGER REPAIR- SEE FIG.17.

CHANNEL PATCH REPAIR-

SEE_FIG.83,SHEETS 4,566

S T s 3 O S SV o607

BEAM REPAIR-SEE FIG.13.

CAPSTRIP ANGLE REPAIR-SEE FIG.14.

b=
o
o

NOTE -~
REPAIRS MADE IN FUEL TANK
AREA MUST BE SEALED - SEE
TJABLE II.

\—ANGLE REPAIR-SEE FIG.83,SHEETS 18 6.

ULKHEAD REPAIR-SEE FIG.9.

CRACKED LIGHTENING HOLE REPAIR- SEE FIG.115

B

Figure 11 - Wing Center Section Box Beam Repalir Reference Dlagram
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/—WE"A’R SPLICE PLATE - SAME GAGE WEB PLATE | RIVET [PTCH|EDGE DIST
24ST AL.ALLOY SHEET AS WEB THICKNESS DiA. A
.028 g Y 4
/ AN430 RIVETS (SEE TABLE) .040 532 (Y8 | e
' .051 5/32 | S8 5/
,064 36 | 34 g |

REPAIR STIFFENER ANGLE -.05
24ST AL. ALLOY SHEET
A >

N
LAP JOINT REPAIR
{OUTER PANEL ONLY)
DAMAGE IN WAY OF STIFFENER
CLEANED TO SMOOTH OUTLINE
PACKING PIECE . CUT TO FIT
OUT OF SAME GAGE 24ST AL,
ALLOY SHEET AS WEB.
REPAIR PLATE : NEXT HEAVIER
GAGE 24ST AL. ALLOY SHEET.
. PICK UP ORIGINAL STIFFENER
RIVETING.
/ N
f—WEB PLATE BUTT JOINT \ AN430 RIVETS (SEE TABLE

MUST FIT SNUGLY WITH A

i BOVE.

/64 MAX. TOLERANGE, w A —

=]
"D" MUST NOT EXCEED
I/2 DEPTH OF WEB.
NOTE -

EITHER A BUTT JOINT OR A LAP JOINT WEB REPAIR MAY BE USED.

REPAIRS MUST BE GASPROOF IN FUEL TANK AREA -SEE FIG 107

Figure 13 — Wing Box Beam Web Repairs
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"ERMEDIATE RIB (REF) - CASE I- FOR DAMAGE_UP TO 172 WIDTH OF
T~ VERTICAL LEG OF CAPSTRIP
\_e ?AIR_SPLIGE PLATE 064- 24ST ~_ REPAIR_PLATE A
AL ALLOY SHEET——— ———

CASE II- FOR DAMAG REATER THAN ABOQV
FOR INSERTION USE REPAIR PLATES

E,'B, a'Cl

NAF 210988405 RIVETS - MINIMUM OF 7 ON \\
EACH SIDE OF JOINT-_PICK UP EXISTING

RIVET HOLES—
¢ QF JOINT
AN

HAMFER £DGES OF REPAIR PLATE

N ’F KIN (REF)
\//
———SHAPE 10 FIT

1US OF CAPS N 5
RADIUS OF CAPSTRIP //‘-‘BGA BEAM STRINGER [REF)
-

—BOX_ BEAM BULXHEAD (REF)

i & oF Jomt
: . —THIS DIMENSION SHOULD EQUAL

* GREAYEST DIMENSION OF HORIZONT,
, LEG OF CAPSTRIP AT SECTION AT
\ WHICH THE REPAIR !S MADE

- {'ﬁ N\\‘

' REPAIR_PLATE -\/H!

NAF 210988-DB RIVETS - <

P 1| MINIMUM OF 7 ON EACH SIDE ]’
| l{ . OF JOINT: SPACE 3/4 GC————__ “l )
) : th T T B > g (MIN)
<t S ~ 4% REPAIR_PLATE 1/8” -24ST AL ALLOY
“ ~ \ SHEET——— e
P —

OF JOINT .
~——WING_FABRIC_COVERING

4
1
JSLIEFENER anGLEs (RER .
REPLACE _USING FILLER N
| PLATES BETWEEN BEAM ) ..
i} WEB B STIFFENER———

~——EXTERIOR TAPE

. AN430-4D6 RIVETS-MiNIMUM
: OF 7 ON EACH SIDE OF JOINT
b == PICK UP EXISTING RIVET
BEAM WEB (REF) HOLES—
™~

.

REPLACE EXISTING NAF RIVETS
WITH G73 GOUNTERSUNK RIVETS
WHERE REPAIR PLATE ENDS IN
WAY QF NAF RIVETS.

; TRIM STIFFENER ANGLES IN
%(Mm) WAY OF REPAIR PLATE

SECTION THRU REPAIR

N OUTER PANEL BOX BEAM CAPSTRIP REPAIR (

REPAIR P‘LATE'.OGd 2457

AL ALLOY SHEE T.——\

"HAMFER EDGES OF
EPAIR PLATE -
N

:—INTERMEDIATE
\ RIB (PEF)
\

PICK UP ORIGINAL_RIVETING IN
THESE THREE ROWS THRU CAPSTRIP

——STIFFENER ANGLE |REF)

~——NAF 210988-D8 RIVETS - MINIMUM OF ii ON EACH SIDE
- OF JOINT

L (MIN)

——STIFFENER (REF) TRIM END TO FIT UNDER REPAIR PLATE

v REPLACE STIFFENER WITH FIiLLER PLATE BETWEEN BEAM
i WEB 8 STIFFENER USE ORIGINAL _RIVETING.
Y ]

-

REPAIR PL ATE P

|, —sprerener rep
~EILLER PLATE {REF)

SKIN [REF]—
;

o

CAPSTRI
BEAM WEB [REF)

Le 1
SECTION THRY R!PMR

)

i \ FILLER PLATE 1/8_ 24 ST
IR ALLOY SHEE

R

Ty -~ -
< TL-aN430-D8 RIVETS-MINIMUM  NQYE:-
s C=< OF i0 ON EACH SIDE OF JOI
- \ LD\» o 3w PICK UP EXISTING RIVEY HO :“R A £ F TANK AREA
N S I 4 TGHT T

BEAM weg A 7 ) ?

(REF) - % X BEAM KHEAD (REF}—=** OX _BEAM STRINGER (REF)
[ —
¥

P CENTER SECTION_ BOX BEAM GCAPSTRIP INSERTION REPAIR
Figure 14 - Wing Box Beam:Capstrip Regpairs
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REAR CENTER PLATE _ REAR_QUTER PLATE (IL & IR
24ST AL.ALLOY SHEET 24ST AL, ALLOY SHEET
040 x17 ¥ x 61 051 X 17 Yg X 6
£ .
1 66
5 T
; 30 - S8
28}
1 A
‘8 g
| 8.94
|
1049 ! 14.92
!
1764 CHORD LINE. SLOPE+.0274 PER IN = !° 34'(REF) |
o ;_ ___4: 160 1769
e T N\__HORIZONTAL REF. LINE 5%
s ; 715
| r
! 277
f |
=
-
SYMME TRICAL HULL FITTING .
- ABOUT THIS ¢ >
v S
4 ¢ ! \ :
=
o ! EHQNT CENTER PLATE FRONT OUTER PLATE {IL 8 R) 2
§ 248T AL ALLOY SHEET 24ST AL ALLOY SHEET ®
040 x 15 x 58 Y2 . 064 X 15 4 X 62 | ‘;"
1
1 .76 w
= f

28

i
14.82

A,

/cnono LINE. SLOPE=.0274 PER .« 1"- 34  (REF)

S HoRi

433

2.50
I

SYMME TRICAL

LE

ABOUT THIS

¢

HULL FITTING

Figure 15 - Wing Inboard Box Beam Web Plates
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12320-6 12320-7
REAR INBOARD WEB PLATE ) REAR OUTBOARD WEB PLATE
24ST AL ALLOY SHEET OF JOINT 24ST AL. ALLOY SHEEY

-

040 X 15 Y2 x 114 028 X 11X 72

| i |
894 q B ] }:29%;?7
1492 { i —_— " 15.09

598 8,70

@It

125 R "
253 i 70

REAR BEAM WEB PLATE

(EJUIR.IRE] ]

=
s
z z
« 12320-4 A
z FRONT CENTER WEB PLATE °
- 24ST AL. ALLOY SHEET &
< 12320-3 040 X 10 X 26 12320-5 g
FRONT INBOARD WEB PLATE FRONT OUTBOARD WEB PLATE &
, ‘ 24ST AL. ALLOY SHEET ¢ OF JOINT ¢ OF JoiNT 24ST AL ALLOY SHEET
. ‘ 051 X 13X 90 5 5 028 X 9 X 72
co v } g
L3 L3
k] 8

CHORD LINE - SLOPE =.0274 PER INCH.={>34'{REF)

b
3 | I 386 ?'37 1
1253 d‘___ —_—————— B — 15 '3120

433 _ s

aal? |
8833 - 22524 2 : 70
18253

f

| S .

[ T FRONT BEAM WEB PLATE
‘ . M

]

Flgure 16 - Ning Outboard Box Beam Web Plates

s
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REPAIR _ANGLE - 072 24 ST AL. ALLOY SHEET———’——K

NAF 210 988-ADS RIVETS - MINIMUM OF
6 ON EACH SIDE OF JOINT

AN 430-AD5 RIVETS - MINIMUM OF
12 ON EACH SIDE OF JOINT

PRESENT STRINGER 1S ALCOA®™I256

SEE FIG. | HEETS 1 T04)— i <.,
..{5 \ -
g —SKIN (REF) . -
T =

SECTION THRU REPAIR
NOTE:

FOR DAMAGE TO ONE LEG OF STRINGER
ONLY, ONE REPAIR ANGLE TO COVER

DAMAGE SHOULD BE USED. QUTER PANEL

G29-AD5 SKIN RIVETS - MINIMUM OF 12 ON
EACH SIDE_OF JOINT

REPAIR ANGLES 8 PLATES-.05!
24 ST AL. ALLOY SHEET

AN430- AD5 RIVETS- MINIMUM OF
18 RIVETS ON EACH SIDE OF JOlNT—\

WING SKIN (REF)——

IGINAL STRINGER 1S A A%}
SEE FIG 106 (SHEETS | TO 4)———.
_ 5 .

 [SKIN (REF)

i
SECTION THRU REPAIR
NOTE:
FOR DAMAGE TQ ONE LEG OF STRINGER
ONLY, ONE REPAIR ANGLE 8 PLATE TO
COVER DAMAGE SHOULD BE USED.

CENTER SECTION

Figure 17 - Wing Box Beam Stringer Repalrs
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SKIN_REPLACEMENT, SEE FIG. 7 CRACKED LIGHTENING HOLE
SKIN_REPAIRS, SEE FIGS. 108,109, REPAIR SEE FIG. 115 —
o, i1 8 12
FLAP BEAM REPAIRS, SEE FIG.29. . \ \ SEE VIEW'B"

. AW . ¢ . . * - .

STRINGER REPAIR, SEE FIG. 83,
SHEETS 2 8 6.

WEB TYPE RIB REPAIR, SEE FiIG. 28

STRINGER REPAIR SEE FIG 83,
SHEETS 5 B8 6

TRUSS TYPE RIB REPAIR, SEE

Nan
SEE VIEW "A F16.19

RIB CAPSTRIP

4

— STRINGER TO TAIL
RIB ATTACHING e

ANGLE ] V
STRINGER

pd

RI1B VERTICAL BRACE

viEw "A"

view "B"

Figure 18 ~ Wing Center Section Jrafling Edge Section Repair Reference Diagram
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REPAIR FOR DAMAGE OR SPLICE-.05I

24 ST AL ALLOY SHEET T
X

AN 430-AD5 RIVETS f

MINIMUM OF 5 ON EACH SIDE OF JOINT OR DAMAGE — + "~

REPAIR PLATES SHOWN BROKEN TO

AN430-AD5 RIVETS-
5 ON EACH SIDE OF

DAMAGE-SPACE Y2 C.C.—

CLARIFY RIVETING

Flgure 19 - Wing Center Section Truss Type Rib Repairs

s >

4\.

)
+ \\+-,—+ Sx

-xr*—\**‘a-

EPAIR PLATE FOR
DAMAGE UP TO /2
CROSS-SECTIONAL

AREA OF VERTICAL
OR DIAGONAL-NEXT
HEAVIER GAGE 24 ST
AL ALLOY SHEET.

* a9y ARy
@3L214183¥
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— FABRI R T
STRUCTURE WITH RE-
TAINING STRIPS SHOWN
ABOVE 8 BINDING HEAD

© ‘_J:]j @ SCREWS * 4X /4" LONG.

.</STITCH AND TAPE ALONG
INBOARD RIB - OUTER_PANEL LOWER _EDGE.

SHOWING FABRIC ATTACHMENT.

{
3 OF__JOINT
% i
1 OF JOINT ,\ 5 .
ANG30-ADA | \' 14 5 L?_\ ’; - REPAIR PLATE - .032
ARV 7ADR 2N 16", 24ST AL.ALLOY SHEET
STIFFENER RIVETS > MU > I’f
SPACE 1" C .C. (APPROX)—¥7 |t
4
[\ e p 4
3 + + : 4
REPAIR STIFFENERS- ! : , \/: \ TRIM_OFF LIGHTENING
.032 24 ST AL. ALLOY . . od HOLE FLANGE IN WAY OF
SHEET. STIFFENERS ke, |t : REPAIR PLATE.
SHOULD BE USED IF . \ Y %; <
LIGHTENING HOLE ) \,/w‘/;/ i
FLANGES ARE CUT ;/\ L. '
OR DAMAGED. E s ‘
N £
+

AN430-AD4 RIVETS
SPACE 3/4 C.C. (APPROX.)—]

REPAIR PLATE - 032
24ST AL. ALLOY SHEET

CLEAN DAMAGE TO
SMOOTH OUTLINE
F]

V2" MAX: FOR PATCH REPAIR

REPAIR PLATE - 032 24 ST
AL. ALLOY SHEET.

AN430-AD4 RIVETS SPACED
b2"c.c.

G73-AD4 RIVETS-MINIMUM OF 4 ON
EACH SIDE OF DAMAGE SPACED ¥2"C.C.

NOTE :- CUT TAPPING STRIP IN WAY OF
TJHIS REPAIR IS APPLICABLE TO ALL WEB TYPE PATCH AS SHOWN.

RIBS IN THE CENTER SECTION, OUTER PANEL AND

WING TIP

Figure 20 - Web Type Rib Repairs
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WING OUTER PANEL.

97. GENERAL. - The two outer panels are each
built around a box beam, and include nose section,
box beam structure, and intermediate or trailing
edge section. The internal structure is comprised
of web and truss type ribs, bulkheads, stringers,
front and rear box beam web plates, wing flaps and
aileron support beams, trailing edge and wing tip
structure. (See Figure 22).

SKIN.

98. GENERAL.-The outer panels are covered with
24ST aluminum alloy aft to rear box beam plate, and
with fabric aft to the trailing edge as noted in
Figures 4 and 129.

NOTE

The repair of fabric is described in Sec-
tion 8.

The skin panels should be inspected for dents, cracks,
holes, loose rivets and distortion. Inspect all dents
to insure that they are not stress wrinkles caused
by failure of vital structure.

99. REPAIR OF DENTS, PERFORATIONS.-Dents more
than negligible should be hammered out and may then
be neglected provided no damage has resulted from
this treatment, adjacent riveting is not disturbed
and damage has not affected the internal structure.
In smoothing the surface after the dent has been re-
moved, emery cloth may be used to remove surface
roughness. Small holes up to 1/4 inch in diameter
after smoothing out may be repaired by inserting a
rivet, or doping on a piece of fabric.

100. NEGLIGIBIE DAMAGE.-Small, smooth isolated
dents less than 1/16 inch deep and free from cracks,
sharp corners and abrasions may be neglected if riv-
eting is undisturbed and internal structure is un-
damaged. Isolated cracks up to 1-1/2 inches may be
neglected as indicated in Figure 135.

101. DAMAGE REPAIRABLE BY PATCHING.
a. GENERAL.

(1) Holes in open areas not larger than
1-1/2 inches in diameter after smoothing out and
not closer than four diameters on centers.may be
repaired by doping on a piece of fabric. It is rec-
-ommended that the fabric be replaced as soon as
possible by a metal patch of 24ST aluminum alloy,
the same gage as the damaged skin as described below
in this Paragraph.

NOTE

This repair may be used on all alumi-
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num alloy skin in the outer panel and
the wing center section, aft of the center
section box beanm.

(2) Holes, cracked or otherwise damaged
areas may be repaired by patching, unless insertion
or replacement of a panel is required as described
below. In general, damage in open areas between.
adjacent internal structure, or damage in the way
of these members may be repaired by patching. Any
section of the skin may be patched. The damaged
area should be cut away and trimmed to a smooth
contour, using 1/4 inch minimum radii, and leaving
preferably a round or oval hole. Care should be
taken not to cut away more skin than is necessary
to remove the damaged portion. Either a flush or
an outside patch may be used. The flush patch is
recommended if it can be conveniently prepared and
installed without affecting adjacent riveting.

NOTE

Sufficient areas of skin should be removed
so that the rivets securing the edges of
the patch will be clear of stringers or
other internal structure in all cases
where the patch is in the way of these
members. Where damage extends across ad-
Jacent panels of different skin thick-
ness., the patch should be the same as
the heavier skin. If a large patch is
used in open areas, a stiffener may be
placed under the patch as an additional
reinforcement.

b. FLUSH TYPE PATCH.-The flush type patch
insures a smooth contour of the skin surface. It
may be either round (See Figure 108) or square (See
Figure 109). The internal frame and patch should
be cut from 24ST aluminum alloy sheet of the same
thickness as the damaged skin and of the size noted
on the repair diagrams. The patch should be cut
oversize and then trimmed to insure a tight fit.
To facilitate insertion of the frame, it may be cut
along the middle into two pieces and butted. The
joint should run spanwise. The patch should then
be fitted over the frame and hole and then riveted
as in Figures 108 or 109. Where the flush type patch
extends over one or more stringers or other inter-
nal structure, the frame should be inserted through
the trimmed damaged hole and placed between the
stringer and the skin.

c. OUTSIDE PATCH.-The outside patch for
repair of the wings should be cut from a piece of
24ST aluminum alloy sheet of the same gagé-as the
damaged panel being repaired. The edges should be
chamfered. The patch should be large enough to cover
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the cleaned out damaged area and riveted as shown
in Figure 111. Where the outside patch extends over
one or mor= stringers or other internal structure, a
packing strip should be inserted between the stringer

and the patceh.
NOTE

While the outside patch may be used on
the leading edge, it should be noted that
even slight protuberances such as the
spanwise edges of the outside patch have
a tendency to disturb the normal airflow.
For this reason, caution should be used

in applying the outside patch to the wings
and while it is permissible, excessive
outside patching should be avoided.

d. REMUVABLE PATCH.-If access cannot be
gained conveniently through hand holes provided
for this purpose in the original construction, ad-
ditional hand holes for inspection and repair may
be cut in the skin and covered with a removable
plate as shown in Figure 110.

102. DAMAGE REPAIRABLE BY INSERTION.-Damage to
the outer wing panels (except the leading edge)
which cannot be repaired by patching may be repaired
by the insertion of a partial panel. The new skin
may be inserted by cutting out the damaged area
along adjacent internal structure and inserting an
equivalent undamaged partial panel, following the
Same procedure as in the case of the wing center
Section skin as noted in Figure 7. Note that the
new section may be lap jointed. The spanwise laps
should be made by inserting the new skin under the
adjacent original skin on the forwara eage, and
over the adjacent original skin at the aft edge.

103. DAMAGE NECESSITATING REPLACEMENT.

a. If the leading edge skin panels cannot
be repaired by patching, the panel should be re-
placed by an equivalent undamaged section, riveted
and jointed as in the original construction. If the
skin outside the leading edge panels cannot be re-
paired by patching or insertion, the damaged panel
should be replaced with an equivalent undamaged
panel, riveted and jointed as in the original con-
Struction.

b. When installing new skin panels, the
position of the rivet holes to match the holes in
the interior structure over which the skin is to
be riveted can be determined by means of a special
"Rivet Hole locating" or “Marking Off" tool. (See
Figure 124).

¢. After the holes are located and drilled,
the new skin should be riveted from the outside.

Section 2
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d. When installing a new wing leading edge
skin panel. the piece may be held in place by means
of screws, or shock cord. The cord will assist in
holding skin panels to the proper contour of the
leading edge. Screws or clamps may be used after

the new rivet holes are drilled in the new panel.
OUTER PANEL BOX BEAM.

104. GENEBAL.-The outer panel box beam structure
is built up of front and rear web plates, bulkheads
and stringers. (See Pigure 22). The plates are stif-
fened by fop and bottom Alcoa extruded angles (cap-
strips or corner angles) and vertical stitteners
and taper in width toward the wing tip. Repair of
the skin is described in Paragraphs 98 to 103 above.

NOTE

The beam web plating should be inspected
for cracks, dents, holes, breaks, dis-
tortion and disturbed riveting.

WEB .

105. MEGLIGIBLE DAMAGE.-Isolated dents less
than 1,16 inch deep, free from cracks, sharp corners
and abrasions may be neglected if riveting is un-
disturbed, and the section is not distorted. Smoothed
out holes less than one inch in diameter may be
neglected provided they are more than four diameters
on centers from any similar hole, two diameters
from the capstrips, ends of the beam web and one
diameter from attached stiffeners. Scores and cracks
may be neglected as noted in Figure 135.

106. DAMAGE REPAIRABLE BY PATCHING.

4, Damage up to 1/2 the depth of the webd
may be repaired by cutting out the damaged ares
and patrhing »ith & circular 2487 aluminum alloy
plate of the next heavier gage as shown in Figure 13,
provid-d rthere is room to fir the patch over the
trimmed damaged area. ln general, the patch may
be placed on either side of the ;eb depending on
convenience, using fillers when required on the
inside of the web. If the damage is in the way of
bulkhead attachments or stiffeners, fillers should
be used where necessary as noted in Figure 13.

b. Vertical stiffeners in the way of a re-
pair should be removed and reinstalled after the
web is repaired, if not damaged more than negli-
gible as noted in Paragraph 110 below.

v

c. If damage is in the way of the attach-
ments of the struts, and/or brace wires, it is rec-
ommended that an insertion repair be made as described
in the next Paragraph immediately below. When the
damage is in the way of the web type rib attached
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to the rear web plating the rib must be trimmed
n accomodate the patch if it is placed on the out-
\ .de of the beam web plating.

107. DAMAGE REPAIRABLE BY INSERTIUN.

a. Damage not repairable by patching may
“e repajired by cutting out the damaged area of the
\\_/eb between bulkheads for the entire width and in-
serting a new equivalent portion with repair plates
of the shape and size and riveted as shown in Fig-
ure 13. The repair plates should be placed on the
inside of the beam web plating. Two repair plates
will be necessary for an insertion repair if two
butt joints are required for the insertion piece.
If the outer portion of the beam is damaged to an
extent not repairable by patching, it may be ad-
vantageous to cut off the damaged end of the web
and splice on a new egquivalent section, in which
case only one splice plate will be necessary.

b. Web sections must follow the contours
of the original section as shown in Figure 16.

c. As an alternate repair, the insertion
may be made by means of a lap joint as in the orig-
inal construction. (See repair diagram, Figure 13,
and also Figure 16).

NOTE

To repair the web plating, the fabric

N may have to be cut or removed to pro-
vide access, in which case reference should
be made to Section 8.

108. DAMAGE NECESSITATING REPIACEMENT.-If the

. 2b cannot be repaired as described above, it must
e replaced with an equivalent undamaged section
and should follow the contours of the original struc-

ture as shown in Figure 16.
STIFFENERS.

109. GENERAL.-The web is stiffened by attached
angles. (See Figure 22).

110. NEGLIGIBLE DAMAGE.-Isolated nicks as shown
in Figure 135 may be neglected.

111. DAMAGE NECESSITATING REPLACEMENT.-For dam-
age more than negligible, it is recommended that
these stiffeners be replaced with equivalent un-
damaged members.

CORNER ANGLES (CAPSTRIPS).

112, GENERAL.-The box beam webs are stiffened by
top and bottom angles, or capstrips, as shown in
Figures 14 and 22.

113. NEGLIGIBLE DAMAGE~Isolated nicks and scores

p

1y be neglected as shown in Figure 135 if no other -

damage exists.

114. DAMAGE REPAIRABLE BY PATCHING.-Damage up to
1/2 the cross sectional area may be repaired by
cutting out the damaged area between bulkheads and
patching as shown in Figure 14. Refer to NUTE in
next Paragraph below.

115. DAMAGE REPAIRABLE BY INSERTION.-Damage which
cannot be repaired by patching may be repaired by
cutting out the damaged area and inserting a new
equivalent section as shown in Figure 14.

NOTE

Repairs may necessitate removal of fabric
in the way of the damage. Repair mater-
ial coming in contact with fabric must
be protected against dope by two coats
of zinc chromate primer. All sharp edges
and rivets in contact with the fabric
shall be covered with cellophane tape.
(Reference should be made to Section 8).

116. DAMAGE NECESSITATING REPIACEMENT.-The cap-
strip must be replaced with an equivalent undam-
aged member if damage cannot be repaired as above
and must be protected as outlined in NOTE in the
Paragraph immediately above.

STRINGERS - "ZEE".

117. GENERAL.-The box beam is stiffened longi-
tudinally by "Zee" section stringers which are Al-
coa extruded angles. The stringers are attached to
the bulkheads by means of angles riveted to the
stringers and bulkhead webs.

118. NEGLIGIBLE DAMAGE.-Damage to the outer pan-
el box beam stringers is defined the same as dam-
age to the center section stringers as outlined
in Paragraph 48 above.

119. DAMAGE REPAIRABLE BY PATCHING.-These mem-
bers are repaired the same as the center section
stringers as outlined in Paragraph 49 above and
shown in Figure 17, with the following exceptions:

4. The outer panel stringers do not require
gas tight joints.

b. Fabric will be involved in the case of
the outer panels. (See NUTE in Paragraph 115 above).

120. DAMAGE REPAIRABLE BY INSERTION.-See Para-
graph 50 above, with the exceptions noted in Para-
graphs 119a and 118b above.

121. DAMAGE NECESSITATING REPLACEMENT.-Refer to
Paragraph 51 above, -with the exceptions as noted
in Paragraphs 119a and 119b above.
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BULKHEADS . 128. DAMAGE REPAIRABLE BY PATCHING.-The hori-

- zontal stiffeners may be repaired by patching as
WEB.

122. GENERAL.-The bulkheads in the outer panel
box beam are lightening holed members stiffened
with angles, channels and flanged lightening holes.
The bulkheads at the inboard end have two rows of
lightening holes and a single row toward the out-
board section, decreasing in size as the wing tapers
towards the tip.

NOTE

These members should be inspected for
dents, cracks, holes, distortion and dis-
turbed riveting.

123. NEGLIGIBLE DAMAGE.-Dents less than 1/16
inch deep and cracks may be neglected in accord-
ance with Figure 135; also isolated holes in the
web up to one inch in diameter after cleaning out
may be neglected if more than one inch from a light-
ening hole or stiffener and provided such holes
are more than four diameters on centers from any
Similar hole.

124. DAMAGE REPAIRABLE BY PATCHING.-Damage to
the web may be repaired by cutting out the damaged
area and riveting a patch in accordance with Figure
25. A cracked lightening hole may be repaired by
drilling a #40 (.098) hole at the end of the crack
and patching as shown in Figure 115. Patches should
be placed on the side most convenient in making the
repair. It is recommended that web patches in the
way of lightening holes be cut out and flanged to
suit the lightening holes; however, if this equip-
ment is not available, the patch may cover the light-

éning hole as shown in Figure 25.

125. DAMAGE NECESSITATING REPLACEMENT.-If the
damage cannot be repaired by patching it is rec-
ommended that the web be replaced with an equiva-
lent undamaged section.

STIFFERERS.

126. GENERAL.-These members are stiffened by
small vertical and horizontal members.

127. NEGLIGIBLE DAMAGE.

a. Dents, nicks and in general cleaned up
damage less than 1/3 the depth of either leg of
the vertical stiffeners may be classified as neg-
ligible as noted in Figure 135 provided the radius
is not included in the damage.

b. In the horizontal stiffeners, isolated
nicks less than 1/8 inch deep may be neglected if
riveting is undisturbed as noted in Figure 135.

noted in Figure 25 if there is room to fit the patch.

129. DAMAGE NECESSITATING REPLACEMENT.-If the
vertical stiffeners are damaged more than negli-
gible, replacement is recommended. If the horizon-
tal stiffeners cannot be repaired by patching as

noted above, replacement is recommended.
TRUSS TYPE RIBS.

130. GENERAL.-The outer panel structure aft of
the rear box beam plate includes tubular truss type
ribs covered with fabric. They are attached to the
box beam rear plate and aileron and flap support
beams by means of small angle clips.

ROTE

Check for dents, cracks, holes, breaks,
distortion and disturbed riveting.

131. NEGLIGIBLE DAMAGE.- Small isolated nicks
less than 1/8 inch deep after smoothing out, and
isolated dents less than 1/16 inch deep, may be neg-
lected as noted in Figure 135.

132. DAMAGE REPAIRABLE BY PATCHING.-The upper
or lower tubular members of these ribs may be re-
paired by patching in accordance with Figure 26; a
piece of material equivalent to the diagonals may
be inserted inside the tubular section, as shown,
or a piece of 24ST aluminum alloy bar may be used.
(See NOTE in the next Paragraph below).

133. DAMAGE REPAIRABLE BY INSERTIUN.-A damaged
section may be removed and an equivalent undamaged
section inserted, using splice plates the same as
a patch as shown in Figure 26.

NOTE

Aluminum alloy coming in contact with
fabric must be protected against dope.

Refer to NOTE in Paragraph 115 above.

134. DAMAGE NECESSITATING REPLACEMENT.-For dam-
age more than negligible to the diagonals it is
recommended that these members be replaced. If the
tubular members cannot be repaired as described
above, replacement is required. (Refer to NUTE in
the Paragraph immediately above).

WEB TYPE RI!BS.

135. GENERAL. -The web type ribs 1in the outer
panels have flanged lightening holes eithef one or
two rows, and are attached to the rear box beam
plating and aileron and flaps support beams.

136. NEGLIGIBLE DAMAGE.-Negligible damage is
defined the same as damage to similar ribs in the
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center section as described in Paragraph 65 above.

137. DAMAGE REPAIRABLE BY PATCHING. ~-The web

—type ribs in the outer wing panels may be repaired

by patching the same as the similar ribs in the
wing center section as described in Paragraph 66
above, except that in the outer panel aluminum al-
loy céming in contact with fabric must be protected
against dope. Refer to NOTE in Paragraph 115 above.

138. DAMAGE REPAIRABLE BY INSERTIUN.-See Para-
graph 67 above and NOTE in Paragraph 115 above.

139. DAMAGE NECESSITATING REPIACEMENT.-See Para-
graph 68 above and NOTE in Paragraph 115 above.

NOSE RIBS.

140. GENERAL.-The truss type nose ribs of the
outer panels and center section are bent up angle
capstrips reinforced by bent up angle diagonals.
(See Figure 32). The ribs are made from a flat piece
of 24S0 aluminum alloy; after forming they are heat
treated to 24ST. In forming, the flat piece is cut
to size by using a template. It is then secured
firmly between two forming plates and the flange
is hammered over, conforming to the outline of the
forming plates. Other nose ribs are web type simi-
larly made, except that a web plating is attached
to the capstrip and has small holes for lines.

NOTE

Inspect for dents, nicks, holes, cracks,
distortion and disturbed riveting.

141. NEGLIGIBLE DAMAGE.-Isolated dents less than
/16 inch deep, and nicks in the edges of the cap-
strips or diagonals less than 1/8 inch after clean-
ing out may be neglected if riveting is undisturbed
as noted in Figure 135.

142. DAMAGE REPAIRABLIE BY PATCHING.-Damage to
the capstrips or diagonals more than negligible
should be repaired by cutting out the damaged area
and patching with a 24ST aluminum alloy phtch as
noted in Figure 27, provided the damage is so lo-
cated that there is room to fit the patch. The web
type rib capstrips may be similarly repaired and
the web may be patched if the patch can be fit-
ted and does not interfere with the passage of con-
duits. (See Figure 27).

CAUTION

It is tmportant to matintain the contour
of the nose ribs. Distortion of the lead-
tng edée witll otherwise result with con-
seqguent disturbance of the aerodynamics
of the wing.
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143. DAMAGE NECESSITATING REPLACEMENT.-If the
damage cannot be repaired by patching, replacement
of the damaged member should be made.

TAIL RIBS.

144. GENERAL.-The tail ribs of the outer panel
are solid web type similar to the tail ribs in the
wing center section except that the former are fab-
ric covered while the latter are covered with 24ST
aluminum alloy skin plating on top and are attached
to adjacent stringers. (See Figure 18). The nose of
these ribs is attached to the wing flaps support
beam and the aft section to the trailing edge.

NOTE

These members should be inspected for
dents, cracks, nicks, holes, disturbed
riveting and distortion.

145. NEGLIGIBLE DAMAGE.-Isolated dents in the
web and flanges less than 1/16 inch deep and nicks
in the free edges of the flanges less than 1/8 inch
deep after smoothing out, and cracks may be neg-
lected as noted in Figure 135. Cleaned out holes in
the web with a diameter less than 1/4 the width of
the web (or 1/2 inch maximum diameter if this is
smaller) and not in the way of the radius or attach-
ments may be neglected provided they are more than
two inches between centers from any similar hole as
noted in Figure 135.

146. DAMAGE REPAIRABLE BY PATCHING.-Damage to
the flange may be repaired by a patch as shown in
Figure 28. More extensive damage up to 1/2 the width
of the web requires a larger patch as shown in Fig-
ure 28. '

NOTE

When repairing the center section tail ribs
the damage may be in the way of stringer
attachments, in which case the stringer
may ne trimmed as shown in.Figure 28. When
repairing the outer wing panel tail ribs,
fabric may be involved in which case re-
ference should be made to NOTE in Para-
graph 115 above.

147. DAMAGE REPAIRABLE BY INSERTION.-If damage
is too extensive to repair by patching, a damaged
section of the rib may be removed and a new equiva-
lent section inserted, using the largest type patch
for a splice plate as shown in Figure 28. Refer
to NUOTE in the Paragraph immediately above.

148. DAMAGE NECESSITATING REPLACEMENT.-A rib
which cannot be repaired by patching or insertion
should be replaced with an equivalent undamaged rib.
Refer to NOTE in Paragraph 146 above.
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TRAILING EDGE.

149. GENKRAL.-The trailing edge of the outer
panel and wing cenfer section is an Alcoa section.
The skin of the center section is riveted to the
trailing edge, while the fabric of the outer panels
covers the trailing edge. A chordwise inspection
plate where the center section and outer panel join
is attached to a portion of the trailing edge by

screws. (See Figure 3Y).

ROTE

The trailing edge should be inspected
for dents, nicks, holes, breaks, cracks,
distortion and disturbed riveting.

150. NEGLIGIBLE DAMAGE.-Small, smooth, isolated
dents, free from cracks, sharp corners and abra-
sipns may be neglected provided they are less than
1/16 inch deep, adjacent riveting is undisturbed
and the section is not distorted. Isolated nicks
in the free edges of the section less than 1/8 inch
deep after smoothing out may be neglected.

151. DAMAGE REPA1RABLE BY PATCHING.-Damage up
to 1/2 the width of the section should be repaired
by patching. The patch should be 24ST aluminum al-
loy sheet riveted over the trailing edge in con-
junction with a 24ST aluminum alloy filler block
in-accordance with Figure 117. (Reference should
be made to NUTE in Paragraph 153 below).

152. DAMAGE REPAIRABLE BY INSERTIOUN.-Damage
more than 1/2 the width of the section may be re-
paired by insertion. The damaged section should
be cut out between rib attachments and replaced by
a new equivalent lengtn of trailing edge secured
at the butt joint the same as a patch repair as
shown in Figure 117. (See NUOTE in Paragraph 153
below).

153. DAMAGE NECESSITATING REPLACEMENT.-Damage
which cannot be repaired as above necessitates re-
placement of the trailing edge.

NOTE

The alignment of the trailing edge should
be checked during repairs. This may be
done by stringing a wire or straight edge
across the trailing edge. It may be nec-
essary to check the alignment of the en-
tire trailing edge section in which case
reference should be made to Figure 24.
Fabric repairs will be involved in damage
to the outer wing panel trailing edge.
Fabric in.the way of the damage should
first be removed. After the repair plates
are installed the fabric should be re-

Section 2
Paragraphs 149 to 156

placed over the patch. Repair material
should be protected against dope as de-
scribed in NUTE, Paragraph 115 above.

WING FLAP SUPPORT BEAM.
154. GENFRAL.

a. The wing flap support beam is built in
two sections, inboard and outboard, in each wing.
The inboard portion is located in the aft structure
of the wing center section as shown in Figure 18,
and is spliced to the outboard portion which extends
into the aft structure of the outer panel as shown
in Figure 22. The inboard portion of the beam is
covered with 24ST aluminum alloy skin riveted to the
top and bottom flanges, the lower skin extending
over the aft face of the beam across the rear lower
portion of the tail ribs.

b. The outboard portion of the beam is
covered with fabric extending over the upper and
lower flanges and across the aft face of the beam
as shown in Figure 29.

¢. The flanges are bent up forming a "Zee"
section and the web has a double row of lightening
holes throughout its length. The intermediate ribs
are attached to the forward face of the inboard and
outboard portions, and the tail ribs to the aft face.

NOTE

Check for dents, holes, cracks, nicks,
distortion and disturbed riveting.

155. NEGLIGIBLE DAMAGE.-Small smooth isolated
dents less than 1/16 inch deep, isolated nicks less
than 1/8 inch deep after smoothing out, cracks and
smoothed out holes less than 1/2 inch in diameter
may be neglected in accordance with Figure 135.

156. DAMAGE REPAIRABLE BY PATCHING.

a. Damage more than negligible may be re-~
paired by patching.

ROTE

If the damage is in the outboard portion
of the beanm,
the damage should first be removed and
repaired or replaced after the repair is

the fabric in the way of

completed. New repair material should be
protected against dope. Reference should
be made to NUTE in Paragraph 115 above
and Section 8. If the damage 1s in the
inboard portion of the beam, the alumi-
num alloy skin in the way of the damage
should first be removed and repaired or
replaced after the repair is completed.
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Care should be taken to assure that re-
pairs do not interfere with movement of
\ the wing flaps.

b. Damage to either flange more than neg-
ligible may be repaired by cutting out the damaged
area and repairing with a 24ST aluminum alloy bent

gle patch of the next heavier gage as shown in

—<gure 29. Damage to the flange involving the web,

or damage to the web only may be repaired as shown
in Figure 29.

c. It is not necessary to cut out repair
plates to suit the lightening holes in the original
construction. Patches may be placed on either side
of the beam depending on convenience and the lo-
cation of the damage.

d. Damage in the way of rib or hinge fit-
tings may be repaired as shown in Figure 29; how-
ever, if this repair is difficult, it is recommended
that the damaged section be cut out and an inser-
tion repair made. Attachment fittings in the way of
damage should be removed, repaired or replaced and
reinstalled.

e. A cracked lightening hole may be re-
paired in accordance with Figure 115 except that
flanged edges are not involved.

157. DAMAGE REPAIRABLE BY INSERTION.-If the dam-
e cannot be repaired by patching, the damaged
ortion may be cut out between ribs through light-
ening holes and a new equivalent length of beam in-
serted, using the splice plate shown in Figure 29,
and observing the same general instructions for
e installation of patches described in the Para-
“xraph immediately above.

158. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable by patching or insertion as described
above necessitates replacement of the beam with an
undamaged equivalent. Special reference should be
made to NOTE in Paragraph 156 above.

ATLERON SUPPORT BEAM.

159. GENERAL.-The aileron support beam, left
and right, is a lightening hole "Zee" section with
bent up flanges similar to the wing flap support
beam. The beam is covered with a fairing attached
by means of blind rivets, and fabric which extends
over the fairing and across the lower flange as
shown in Figure 29. =

160. NEGLIGIBLE DAMAGE.-Negligible damage is
defined the same as damage to the wing flap beam
as described in Paragraph 155 above.

161. DAMAGE REPAIRABLE BY PATCHING.-Damage more
»an negligible may be repaired by patching in ac-
~—
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cordance with Paragraph 156 above and Figure 29,
taking special note that damage to the alleron beam
may involve damage to the fairing and fabric cover-
ing and that repair material in contact with fabric
dope should be treated in accordance with NOTE in
Paragraph 115 above.

162. DAMAGE REPAIRABLE BY INSERTIUN.-See Para-
graph 157 above with special reference to NUIE in
Paragraph 115 above. If the outer portion of the
beam is damaged, it may be preferable to cut off
the damaged end and splice on a new equivalent sec-
tion in.which case only one butt joint with splice
plates will be required.

163. DAMAGE NECESSITATING REPLACEMENT.-See Para-
graph 158 above.

WING TIP.

164. GENERAL.-The wing tip structure is a sep-
arate jigged assembly consisting of a framework
of spanwise and chordwise web type ribs and bent
up trailing edge as shown in Figﬁre 30. The struc-
ture is covered with 528%H aluminum alloy panels,
the top and bottom plating welded together around
the tip of the structure. The skin is covered with
fabric except on the forward portion. The wing tip
is non-structural.

NOTE

Inspect for dents, holes, cracks, distor-
tion and disturbed riveting.

SKiN.

165. REPAIR OF DENTS, PERFORATIONS.-See Para~
graph 99 above. ’

166. NEGLIGIBLE DAMAGE.-See Paragraph 100 above.
167. DAMAGE REPAIRABLE BY PATCHING.

a. Damage more than negligible may be re-
paired *.y patching as described in this paragraph.

ROTE

Repair may necessitate removal of fabric
over the skin, in which case the fabric
should be repaired as required and re-
installed after the metal skin is repair-
ed. Repair material in contact with fabric
should be protected against dope. Refer-
ence should be made to NOTE in Paragraph
115 above and Section 8.

b. Holes in open areas may be repaired by

fabric as described in Paragraph 101a (1) above.

¢. The skin outside the spot welded seam

at the tip may be repaired with a flush or outside




~)
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patch as described in Paragraphs 10la (2), 101b and
101c above, except that the patch may be 525iH al-

uminum alloy.

d. Damage to the spot welded seams at the
tip may be repaired by an angle patch of 52SiH al-
uminum &lloy bent up to fit over the edge and rivet-
ed to the top and bottom plates. (See Figure 31).
Reference should be made to spot weld repairs in
the next Paragraph below.

165. DAMAGE RFEAIRABLE BY INSERTION.-A damaged

portion of the skin too large to make a patch repair

practical, may be repaired by cutting out the dam-
aged area along adjacent internal structure and
making lap joints by inserting equivalent new skin
similar to the method shown in Figure 7. Special
reference should be made to NUTE in Paragraph 167
immediately above. If the seam at the tip is in-
volved, spot welding may be replaced by riveting
as described in Section 1, Paragraph 13b and shown
in Figures 130 to 134, inclusive.

169. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable as described above necessitates re-
placement of the skin as in the original construc-
tion except that spot welding may be repaired by
riveting as noted in Paragraph 168 above; special
reference should be made to NOTE in Paragraph 167
above.

RIBS.

170. GENERAL.-The ribs which comprise the in-
ternal structure of the wing tip section are light-
ening hole members similar to the web type ribs
of the wing center section and outer panels.

Section 2
Paragraphs 167 (Cont.) to 178

171. NEGLIGIBLE DAMAGE.-Negligible damage is
defined the same as damage to similar members in

the wings as outlined in Paragraph 65 above.

172. DAMAGE REPAIRABLE BY PATCHING.-See Para-
graph 66 above.

173. DAMAGE REPAIRABLE BY INSERTIUN.-See Para-
graph 67 above.

174. DAMAGE NECESSITATING REPLACEMENT.-See Para-
graph 68 above.

TRAILING EDGE.

175. GENERAL.-The trailing edge is a bent up "V"
section.

176. NEGLIGIBLE DAMAGE.-See Paragraph 235 below.

177. DAMAGE REPAIRABIE BY PATCHING.-The wing tip
trailing edge, a short curved member, may be re-
paired by patching as described in Paragraph 236
below and shown in Figure 117 provided there is room
to fit the patch and it conforms with the proper
curvature.

178. DAMAGE NECESSITATING REPLACEMENT.-Due to
the short length of this piece, for damage not re-
pairable by patching replacement of the member is
recommended. '

NOTE
The tubular members attaching the trail-
ing edge to the aft ribs should be re-
placed if distorted or if damage includes
nicks or dents over 1/16 inch deep, or
cracks longer than one inch. For fabric
involved in damage to the trailing edge,
reference should be made to Section 8.

RESTRICTED 5!
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Pperekog T & 2 ag,

13 16
Photo Ref.
No. Part No. Sta. Description Material Thickness -
\—/ . _ ( v
1 12098 97 Rib - Intermediate . .
12383-1 Rib - Sheet 245T Aluminum Alloy Sheet .28
12383-5 Angle - Stiffener 24ST Aluminum Alloy Ext. Alcoa #9&.
12383-10 Tapping Strip 24ST Aluminum Alloy Sheet Naxi}
2 12384 109 Intermediate Rib See Ref. No. 7
N~ 12387 151  Intermediate Rib See Ref. No. 7
3 385 Trailing Edge 24ST Aluminum slloy Ext. Alco=z
E-124403
4 Tail Ribs
12365 137 Typical Tail Rib
12365-1 Rib Sheet 2497 Aluminum Allo+ Sheet «UZ8
12365-5,6 Tapping Strips 24ST Aluminum Alloy Sheet .091
12368 97 Similar to 12365
5 12340 Wing Flap
Beam Assembly
12340-3 Beam - Inboard 24ST Aluminum Alloy Sheet .064
123140-4 Beam - Uutboard 24ST Aluminum Allov Sheet .064
6 12356 Aileron Beam Assembly
12356-1 Beam - Inner 248T Aluminum Alloy Sheet 064
12356-2 Beam - Luter 24ST Aluminum Alloyv Sheet .064
7 123490 196 Intermediate Rib
12390-1 Capstrip - Upper 24ST Aluminum Alloy Sheet -026
12390-2 Capstrip - Lower 24ST Aluminum Alloy Sheet .026
8 12420-13 Trailing Edge 24ST Aluminum Alloy Sheet .028
Figure 22 - Wing Outer Panel Structure
~— '
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Photo Ref.

No.

9
10

11
12

13

14

15

Part No. Sta.

12420
12382 271
12382-3

12370 97
12370-1

12370-2

12370-3
12375 168
12375-1

12375-2

12375-3
12376 181
12376~1

12376~2

12376~3
12378 211
12378-1
12378-2
12378-3

12320

12320-3
12320-4
12320-5
12320-6
12320-8

12320-9
12320-38
12320-39
12302-1 to

9 & 20
12396 97

RESTRICTED
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KEY TO FIGURE 22 (CONT.)

Description

Wing Tip

Material

End Bulkhead (Web extends from nose to trailing edge)
24ST Aluminum Alloy Sheet

Plate

Skin Paneling

Bulkheads

Angle - Top

Angle - Bottom

Plate

Angle - Top

Angle - Bottom

Plate

Angle - Top

Angle - Bottom

Plate

Angle Top
Angle Bottom
Plate

Box Beam

(Front & Rear)

Plate - Inboard
Plate - Center
Plate -~ Outboard
Plate -~ Inboard

Cor. Angle Top Front

Cor. Angle Bot. ront

Cor. Angle Top Rear

Cor. Angle Bot. Rear

Nose Skin
Nose Rib

RESTRICTED

24S8T

24ST

24ST

248T

24ST

24S8T

24ST

24ST

24ST

24ST

24ST
24S8T

24S8T
248T
24S8T
24 ST
2481

24ST

24ST

24S8T

Aluminum Alloy Ext. Alcoa

Aluminum

Aluninum

Alumpinum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum
Aluminum

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminum

Aluminum

Aluminum

Alloy

K-22220
Ext. Alcoa
K-22220

Alloy Sheet

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy

Alloy

Ext. Alcoa
K-22220
Ext. Alcoa
K-22220

Sheet

Ext. Alcoa
X-22220
Ext. Alcoa
K-22220

Sheet

Sheet
Sheet
Sheet

Sheet
Sheet
Sheet
Sheet
Ext. Alcoa
#439-2
Ext. Alcoa
#439-2
Ext. Alcoa
#7341T
Ext. Alcoa
#734TT

Thickness

.028

.020

.020

.020

.051

.028
.040

1/8 gage

1/8 gage

53
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Figure 23 - Wing Outer Panel! Box Beam Jig
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56

STA. 166

SET UP JIG SO THAT FACE OF BEAM 1S LEVEL
CROSSWISE 8 LENGTHWISE BY USING SPIRIT LEVEL
AS SHOWN.

ORIGINAL RIBS AT STA. 31'4 DRILLED ON CHORD
LINE_FOR HOLDING CROSS WIRE.

ORIGINAL CENTER SECTION REAR BEAM DRILLED
ON CHORD LINE_TO MARK PLUMB BOB CENTER.

RIBS AT STAS. 88 16 & 166 REQUIRE SCRIBE
MARKS ON ANGLE STIFFENER TO MARK CHORD
LINE_FOR PLUMB LINE LOCATION.

CHORD LINE ON BEAM MUST BE SCRIBED TO
MARK PLUMB BOB CENTER AT STAS. 88 516 8 166

U SHAPED SUPPORT AT OUTER EMDS OF JIG USED
ONLY AS A STEADY REST WHEN WING IS ASSEM-
BLED IN JIG. CAN BE PUSHED DQWN WHEN WORK-
ING_ON THIS SECTION OF WING.

WOOD BLOCK SUPPORTS SHOULD BE PLACED
ALONG JIG WHERE THEY MAKE CONTACT WITH
WING LEADING EDGE.

—

STA.31¥4 STA.O

CHORD LINE
STA 3\ V4

CHORD LINE

Flgure 24 - Wing Assembly Jig

_ SEE VIEW'A’
—

* ARN

- 13y
031014183y
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REPAIR PLATE:- 064 24 ST AL. ALLOY SHEET.

—

—AN455-AD4 RIVETS
FOLLOW ORIGINAL _SPACING.
/ MINIMUM OF SIX RIVETS ON EACH SIDE OF DAMAGE .

I

REPAIR PLATE:- 032 24 ST
AL. ALLOY SHEET

CLEAN DAMAGE
10 _SMOOTH 2 b : | AN455-AD4 RIVETS-SPACED
QUTLINE —— P o # APPROX. AS SHOWN. TOP 8
AT N -
.o + . + BOTTOM RIVETS FOLLOW ( :
< \ ORIGINAL RIVETING. .
% | '
—
CRACKED LIGHTENING HOLE
REPAIR_SEE FIG,HS,————————\
WEB PLATE REPAIR
SEE_FIG.114_USE FlLLER REPAIR PLATE:- 072 24 ST AL. ALLOY SHEET
PLATE BETWEEN PATCH AN455-AD4 RIVETS- MINIMUM _OF SIX ON EACH SIDE FOR )
PLATE AND STIFFENER IF DAMAGE MORE THAN Y2 DEPTH OF ONE LEG OF ANGLE.
REPAR IS MADE IN WAY MINIMUM OF I0 RIVETS ON EACH SIDE FOR JOINT OR
| OF STIFFENER. TOTAL DAMAGE_REPAIR. FOLLOW ORIGINAL RIVET SPAGING. .
| - Flgure 25 - Wing Outer Panel Bulkhead Repairs

RFSTRICTED
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REPAIR PLATE -24 ST AL. ALLOY

EDJ
Q.OFJOINTOR
REINFORCEMENT —
+ 4+ o+ +l+ + + o+ L
]
—J
|5 _L
"\TG' 13 2!‘1 i
- ;
g+ T AR T
7 ‘ i
'é.><>
64

BAR OR RECTANGULAR TUBE.

AN 430-AD4 RIVETS
MINIMUM OF 4 ON EAGCH

SIDE_OF JOINT

Fig

ure 26 — Wing Outer Panel Truss Type Rib Repairs

RESTRICTED
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REPAIR PLATE FOR VERTICAL LEG
‘64 2487 Al ALLOY SHEFET

CUT away & TAPPING STRIP IN WAY OF .
REPAIR PLATE 8 REPLACE OVER REPAIR '
PLATE _AS SHOWN IN VIEW A"

S

AN430-ADS RIVETS- SPAGCE 5/8GC.C.
MiNIMUM OF 4 ON EACH SIDE OF

REPAIR PLATE - 064 24ST AL ALLOY
SHEET

G73-AD5 RIVETS - SPAGE 5/8 C.C.(APPROX)
MINIMUM OF 4 ON EAGCH SIDE OF DAMAGE
OR SPLICE.

DIAGONALS SHOULD BE REPLAGCED FOR
DAMAGE BEYOND NEGLIGIBLE

AN430-ADS RIVETS- SPACE 5/8 C.C.
MINIMUM OF 4 ON EACH SIDE OF JOINT
OR DAMAGE.

REPAIR PLATE- 064 24ST AL _ALLOY
SHEET

imd

REPAIR _PLATE- 064 24ST AL . ALLOY
SHEET.

AN455-AD5 RIVETS THRU SKIN SPACE
578 C.C (APPROX.). MINIMUM OFf 3 ON
EACH SIDE_OF JOINT OR DAMAGE.

L £ MmN
cnsrmpﬂ NOTE~
4 REPAIR PLAT _ FOR WEB TYPE NOSE RIB STRUGTURE,
REPAIR PLATE 4 SEE FiG.32. CAPSTRIP REPAIRS ARE

SIMILAR _TO THOSE SHOWN ABOVE.
WEB_MAY BE REPAIRED ACCORDING TO
FIG. 114 I\N_AREAS WHERE PATCH CAN

BE FITTED

L S ‘

SECTION THRU LOWER
CAPSTRIP_REPAIR

SECTION THRU UPPER
CAPSTRIP REPAIR

Figure 27 - Wing Nose Rib Repairs
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REPAIR PLATE-.032 24ST
AL. ALLOY SHEET.

AN430- AD4 RIVETS - SPACED
i/2 C.C.

AN455-AD4 RIVETS

N
&
0
0
0
REPAIR STIFFENER STRIPS - -
032 24ST AL. ALLOY SHEET: 0
\_/)
TRIM STRINGER AS SHOWN TO
CLEAR REPAIR PLATE AND MOVE
STRINGER ATTACHING ANGLE TO SUIT. T
N IR .-
]
L
+
CASE T - FOR DAMAGE TO ONE FLANGE ONLY, USE [

REPAIR PLATE "A". T

CASE TL-FOR DAMAGE EXTENDING THROUGH FLANGE WING CENTER SECTION TAIL RIB
AND UP TO /2 WIDTH OF WEB, USE STRINGER IN WAY OF REPAIR PLATE.

REPAIR PLATE "B".

CASE II-FOR INSERTION, USE REPAIR SPLIGE
PLATE " C" AND STIFFENER STRIPS "D".

Figure 28 -~ Wing Tail Rib Revairs
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STITCH 8 TAPE FABRIC AT
THIS POINT.

SURFACE TAPE

’ RETAINING STRIP
SURFAGE TAPE

FABRIC ATTACHMENT AT WING FABRIC ATTACHMENT AT WING
AILERON BEAM FLAP BEAM

REPAIR ANGLE-.064 24 ST AL. ALLOY SHEET

REPLACE RIB ATTACHMENT ANGLES FOLLOWING
QRIGINAL RIVETING AND USING PACKING PIECE AS
SHOWN, TRIM RIBS IN WAY OF PATCH REPAIR.

.

CLEAN DAMAGE TO SMOOTH OUTLINE.

DEPTH OF DAMAGE FOR PATCH REPAIR SHOULD
NOT EXGCEED ¥2 WIDTH OF WEB.

N ¥ ok A A oA

U N N

Nk x ox o ok ok

A
A
A

PACKING PIECE- .064
24 ST AL. ALLOY SHEET—

REPAIR PLATE-.064
24 ST AL. ALLOY SHEET —

REPAIR PLATE- .064 24 ST AL.
ALLOY SHEET

AN 430-AD6 WEB RIVETS
SPACE APPROX, AS SHOWN.

AN 430- AD6 WEB RIVETS-SPACE
APPROX. AS SHOWN

G73-AD6_ FLANGE RIVETS
MINIMUM OF 5 ON EACH SIDE

G73-AD6 FLANGE RIVETS—MINIMUM

OF DAMAGE. OF 5 ON EACH SIDE OF JOINT—

Figure 29 -~ Wing flap and Aileron Support Beam Regpairs
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10
11

12

Pore No.

12320-8
12420-1
12420-7
12420-2
12420-4
12382-9
12382-10
12382-11
12420-5
12382
12382-3
12420-6
12420-13
12420-3

RESTRICTED
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Nav. Aer.

peseription

Rit

Beam Center
Rib

Beam Front
Rib Nose
Angle - Nose
Angle Top
Angle Bottom
R1ib

Bulkhead Outer Wing Sta. #271

Plate
Rib
Trailing Fdge Piece

HBeam Rear

2487
28T
248T
248T
245T
24ST
24ST
24ST
24ST

248T
24S8T
24S8T

2187

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminuin

Aluminum
Aluminum
Aluminum

Aluminum

Fipure 30 - Wing Tip Structure and Jig

RESTRICTED

Altioy
Alloy
Alloy

Alloy §
Alloy S

Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy

Shiee s

Sheet

Sheet
Sheet
Shee t
Sheet

Sheet
Sheet
Sheet
Sheet

N
L02S
028
.028
L0430
.040
40
08

028
028
028
028

6!
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TRAILING EDGE REPAIR (REF.)
SEE FIG N7

SKIN REPAIR
SEE FIGS.108,109 & 1.

FABRIC REPAIR (REF)
SEE_FIG. 116,

WEB_TYPE RIB REPAIR (REF)
SEE FI1GS. 20 & 60.

CRACKED LIGHTENING HOLE REPAIR (REF)
SEE FIG. 115

e

CLEAN DAMAGE TO SMOOTH
QUTLINE.

BLIND RIVETS - SPACED ABOUT
3/4 C.C.

REPAIR_PLATE- 040 52S I/4H

AL. ALLOY SHEET

Figure 31 - Wing Tip Repair Reference Diagranm
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£€-AG8-10 "Jov




-

RESTRICTED
Nav. Aer. 01-85Y -3

Ref.

T - T L

Description

Box Beam Bulkhead - Center Section

Nose Rib

Trailing Intermediate Rib - Forward of Aileron
Nose Rib

Box Beam Bulkheéd - Middle of Beam

Nose Rib

Trailing Intermediate Rib - Forward of Flap Uutboard Wing
tnitboard Center Section Rib Extends from Box Beam to Flap Beam
Inboard Center Section Rib Extends from Box Beam to Trailing Edge
Trailing Intermediaie Rib Center Section Forward of Flap

Figure 32 - Wing Bulkheads and Ribs

RESTRICTED
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WING TIP FLOATS.
173, GENERAL.

a. [he wing tip floats, 760 1bs. displace-
ment each, are of standard lines and 24ST aluminum
alloy construction. Kach is attached to an outer
panel by two fixed length vertical struts, incidence
bracing streamline tie rods, and transverse bracing

streamline tie-rods.

b. Reference should bé made to Figures 33,
31 and 35.

c. Two bulkheads divide each float into
three watertight compartments. The bottom of the
float is reinforced by frames, three each in the
forward and center watertight compartments, and two
in the aft compartment.

d. The bottom skin is .040 24ST aluminum
alloy. The keel, in one piece, is bent up .040 24ST
aluminum alloy, and extends from the bow to the
stern, covering the joint of the right and left
hand skin panels on the outside. The joint is cov-
ered on the inside of the float by 12 keel backing
strips between frames and bulkheads.

ROTE

The floats should be inspected for dents,
holes, cracks, leaks, distortion and dis-
turbed riveting. Severe damage to the
nose and hull bottom may result from col-
lisjon with floating objects or other ob-
structions. Extensive damage to the nose
involving combined repair of skin and in-
ternal structure is repaired according
to Figure 33.

WATERT IGRT JOINTS.

380. GENERAL.-Repairs should be watertight as in
the original construction. P.A.W. ("Protective and
Waterproof") sealing tape (See Table I1) and Duprene
cement (See Table 1I1) is used in all faying sur-
faces. Cotton wicking (See Table 1I) with Neoprene
cement (See Table I1) may be used at the keel and
chines of bulkheads and at the skeg. The access
plates for each watertight compartment, located on
the top of each float, each has a strip of P.A.W.
tape secured to the inside outer perimeter by Du-
prene Cement. When a plate is to be secured to the
float the tape is coated with Par-al-ketone (See
Appendix II) and fastened with machine screws. Wat-
erproof repair as in the original construction is
similar to hull waterproofing as described in Sec-
tion 4.

181. TESTING FUR LEAKS.-The wir; tip floats may
be tested for leaks by partially filling a compart-

Section 2
Paragraphs 179 to 185

ment with water, sloshing the interior and checking

for leaks which will be indicated by water or mois-
ture escaping through damaged joints.

SKIN.

182. NEGLIGIBLE DAMAGE.-Small, smooth, isolated
dents, free from cracks, sharp corners or abrasions
and less than 1/16 inch deep may be neglected 1f
riveting is undisturbed and the float is not dis-
torted. Because the watertight qualities must be
maintained it is important that all other damage
be repaired as described below.

NOTE

All repairs should be watertight as noted
in paragraph 180 above. Surface nicks and
scratches should be smoothed out. If the
skin is severely dented it may be pos-
sible to smooth it out to original con-
tour and replace without further treat-
ment; this may be done provided the original
thickness is retained and no other damage
occurs as a result of this treatment.
#40 (.098) holes should be drilled at
the ends of isolated cracks, and the area
should be repaired as\described below.
Cracked areas should be cut out and re-
paired as described below. Small, iso-
lated holes up to 1/4 inch in diameter
after smoothing out may be repaired by
inserting a rivet treated with waterproof
cement.

183. DAMAGE REPAIRABLE BY PATCHING.-Damage more
than negligible and not so extensive as to require
jnsertion or replacement may be repaired by patch-
ing. Either a flush or an outside patch may be used.
A flush pateh is recommended. Preparation of these
patches is described in Paragraphs 10la (2),101b
and 101¢ above, and shown in Figures 108 and 109,
Patches must be sealed watertight. Zinc chromate
paste may be used for this purpose.

184. DAMAGE REPAIRABLE BY. INSERTION.-Partial
panels may be replaced by cutting out the damaged
area along adjacent internal structure and inserting
a new equivalent portion which may be lapped or
butt jointed as noted in Figure 33. Joints must
be watertight.

185. DAMAGE NECESSITATING RFPLACEMENT.-An entire
panel should be replaced as in the original con-
struction, if not repairable as above.

NOTE

Factory spares are pilot drilled to facili-

tate installation as in the original con—
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Section 2 )
Paragraphs 185 (Cont.) to 196

struction. As an alternate, 24ST aluminum
alloy sheet of the same gage as the damaged
.~ One may be cut and formed to the proper
contour and installed by locating rivet
holes to match rivet holes in the internal
frame. To assist in alignment, reference
should be made to Figure 33, showing float
“— installation and jig hole locations.

KEEL.

186. GENERAL.-The keel is an angle section as
described in Paragraph 179 above.

NOTE

The keel is liable to minor damage such
as nicks, dents and cracks, or major dam-
age such as severe distortion, tears or
complete fractures.

187. NEGLIGIBLE DAMAGE.-Negligible damage is
defined the same as skin damage as outlined in Para-
graph 182 above.

188. DAMAGE REPAIRABLE BY PATCHING.-The keel
may be patched by fitting a watertight bent angle
patch on the outside over the damaged area in ac-
cordance with Figure 33.

183. DAMAGE REFPAIRABLE BY INSERTION.-If the

1age is too extensive to be repaired by patching,
_-aged portion should be cut out for the full width
of the keel and a new equivalent portion inserted

with watertight splice plates as shown in Figure 33. .

190. DAMAGE REPAIRABLE BY REPILACEMENT.-If the
mage cannot be repaired as above, the keel must
e replaced with an undamaged watertight equivalent.

INTERNAL STRUCTURE.

191. GENERAL.-The internal structure includes
bulkheads, horizontal and transverse members and
reinforcements as described in Paragraph 179 above.

NOTE -

The internal members should be inspected
for cracks, holes, dents, leaks, distor-
tion and disturbed riveting.

192. NEGLIGIBLE DAMAGE.

a. Small, smooth, isolated dents, free from

RESTRICTED
Nav. Aer. 0i-85V -3

cracks, sharp corners and abrasions and less than
1/16 inch deep may be neglected in the internal
structure if the structure is undistorted and rivet-
ing and waterproofing are undisturbed.

b. In the bottom "Zee" members of the cross
frames isolated nicks in the free edges less than
1/8 inch after smoothing out and isolated holes in
the web of the "Zee" less than 1/2 inch in diamet-
er after cleaning out may be neglected; isolated
smoothed out nicks less than 1/16 inch deep in the
free edge of the upper flange of the cross tie straps
and cleaned out isolated holes less than 1/2 inch
in diameter may be neglected under same conditions
as dents.

c. Isolated nicks in the free edge of the
stringers, and angle frames, less than 1/8 inch deep
after smoothing out may be neglected under same con-
ditions as dents.

193. DAMAGE REPAIRABLE BY PATCHING.-Repair of
only the bulkhead plating, bulkhead angle frames,
and deck stringers is recommended. These members
may be repaired by patching as noted in Figure 33,
provided there is room to fit the patch. Be sure to
maintain waterproof joints.

194 DAMAGE NECESSITATING REPIACEMENT.-For damage
more than negligible to members which cannot be re-
gaired by patching as above, it is recommended that
the member be replaced with an equivalent undamaged
member maintaining waterproofing as in the original
construction.

NOTE

In repairing the internal structure or re-
placing members, reference should be made
to Figure 33 to assist in proper alignment.

FLOATS - MISCELIANEUUS.

195. GENERAL.-In addition to the skin and inter-
nal members of the wing tip floats, the structure in-
cludes the skeg, stern cap, backing strips and struts.

196. DAMAGE NECESSITATING REPLACEMENT.-Unless
damage to these members can definitely be classified
as negligible, replacement of damaged members is
recommended.
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§¢ OF BULKHEAD PLATE -
pd REPAIR PLATE-.064

'h 24ST AL _ALLOY

“-- FRONT OF STERN SHEET.
PIECE FRAME '

BULKHEAD PLATE
REPAIR, SEE FIG 114 ;#TW

SKIN REPAIR, SEE

FIGS 108,109 [IIR- 1P

HULL BOTYOM REPAIR
£l 4.6 & ——FLANGE SHOWN CUT

e -FOR_ANGLE, CHANNEL, 2EE SECTION REPAIRS
TO CLARIFY RIVETING

SEE FIG. 83 (SHEETS | 10 6)

T«
T * .

REPAIR SPLICE PLATES-
Q40 24ST AL ALLOY SHEETY

INSERTION PLATE
+TOP COVER

T

Tie” \REPAIR SPLICE
2 - ¢ PLATE
IGINAL_RI L -
REPLACE —— 4 ANAS5AD4 RIVET ) | ~~—AN455-AD4 RIVETS- MINIMUM OF 10 ON EAGH
-AD4 RIVETS" 55-AD . ! o cE FOLLOW
A_"MD-E-H SIDE_OF JOINT 1 SECTION THRU TQP COVER PACE 172" P < SIDEOFSPLICE JROAMACE.
0;::?“' i BUTT JOINT S 2°Ce ‘ ORIGINAL RIVET SPACING
p— : BUTT JOINT
SPACE 12°C.C. [ @ REPAIR PLATE- 040 24ST AL ALLOY SHEET
T : ®— e
10P COYER (REF) P e AN453-AD4 RIVETS- REPAIR SPLICE PLATE-
MINIMUM OF 9 ON EACH Q40 245T AL ALLOY SHEET

SIDE_OF JOINT. SPACE /2°CC

i3
6
~—— INSERTION- 040 24ST AL
SECTION THRU STRINGER REPAIR ALLOY SHEET SIDE INSERTION PLATE (REF)
» % AN455-AD4 RIVETS THR 1 ——REPLACE BACKING STRIE
m%_m B N Gi(fif-l CHINE JOINT FOLLOW i {F_DAMASED
ORIGINAL RIVET SPACING H
& ~~ WING CHORD LINE ¥ -
ANSRALLEL 19 = /REP ACE BACKING STRIP ~ l%_
‘. WML ~ 2 1F_DAMAGED —_
. ANE OF SYMMETRY e IF DAMAGED INSERTION PLATE ———3 ~3
O ARPLANE 8<%/ porTomMsteer SPLIGE PLATE -~ ~—— 6
~ KEEL QRIGINAL BOT TOM SHEET— kk;% .
FORD WIRE. \,\ ~—-REPAIR PLATE o
(INBOARD) 12218-1~ . A - SECTIQN THRU BOTTOM SHEET REPAIR
LNBOARD) 12218517 \__FOR'D WIRE \i"‘ SECTION THRU KEEL_REPAIR .
AFT WIRE / (QUT804RD) 2\ ?\ NoTE GASE L-INSERTION REPAIR-TOP COVER: USE REPAIR SPLICE PLATES "A
goAnDl 1221817 \ : vy ; ASET: - SHEET: ‘g’
(NSOARD) 1221871 . z2lecl ) \,~ SEAL AL < OINTS WATERTIGHT CASE II- INSERTION REPAIR- BOTTOM SHEET-USE REPAIR SPLIGE PLATES.B-
AFT WIRE OUTBOARD} 12218-2 13002 — <7 INE SEE TAl CASE II-INSERTION REPAIR-TOP STRINGER- USE REPAIR S-LICE PLATE [

CASE TT-INSERTIQN REPAIK-KEEL- USE REPAIR SPLICE PLATE "D*

Figure 33 - Wing Tip Float Repair Reference Diagram

€-AGE~10 " 43V °ABy

Q3131Y183¥




N—
4
S—
2 |
-
Photo Ref.
No.
1
SN— 2
3
-4
5
&
7
8
9
10
—

Part No.

13002-3
13002-8
13005
13006
13007
13005-1

13005-2
13003

13003-1
130013-2
13038
13003-4
13003~5
13003-7
13003-3
13004-3
13002-2B
13002-2A
13002-1
13002
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Description

Bottom Sheet 1L - 1R
Keel

Frames - Similar

Zee Bottom

Horizontal Tie Strap
Bulkhead (Forward)

Bulkhead Sheet

krame Angle

Bulkhead - Tie Forward
Bow Deck Stringer
Center Stringer
Stringers 1L - 1R

Aft Bulkhead Vertical Angles
Aft Bulkhead

Stern Cover

Center Cover

Bow Cover

Frames

Figure 34 - Wing Tip float
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Material

24ST Aluminum
24ST Aluminum

24ST Aluminum
24S8ST Aluminum

24ST Aluminum
24ST Aluminum
248T Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum
24ST Aluminum

~ 245T Aluminum

Structure

Alloy Sheet
Alloy Sheet

Alloy Ext. #12867
Alloy

Alloy

Alloy Ext. #78K
Alloy Ext. #12867
Alloy Ext. #1298
Alloy Ext. #1298
Alloy Ext. #1298
Alloy Ext. #1676
Alloy Ext. #1676
Alloy Sheet
Alloy Sheet
Alloy Sheet

Thickness

. 040
.040

028
1/16
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~

UPPER LEFT Wing Tip Float Bottom Skin
- ) Jig.

RIGHT TOP ~ Wing Tip Float Bulkhead and

Bottom Frame Jigs.
RIGHT CENTER - Wing Tip Float Center Com-
N— partment Jig.
RIGHT BOTTOM - Wing Tip Float Bottom Jig.
i

e — /)X Figure 35 - Wing Tip Float Jigs

RESTRICTED

69



Section 2
Paragraphs 197 to 208

WING FLAPS.

197. GENERAL.-The wing flaps are of 24ST alumi-
\7ﬁm alloy construction built around a torque tube
and covered with skin across the bottom of the ribs
and over the nose. (See Figures 34 and 35). The
flaps, left and right, are hinged to the wing flap
im which extends across the wing center section
“und outer panel.

NOTE

The wing flap structure should be inspected
for dents, cracks, holes, distortion and
disturbed riveting.

CAUTION

Care should be taken to assure that re-
pairs do nol interfere with operation of
the flaps.

SKIN.

198. NEGLIGIBLE DAMAGE.-Small, smooth, isolated
dents less than 1/8 inch deep, smoothed out holes
in open areas less than 1/4 inch in diameter and more
than one inch apart, and isolated cracks may be neg-
lected in accordance with Figure 135,

199. DAMAGE REPATRABIE BY PATCHING.

a. Damage to the skin more than negligible

\\i/ould be cleaned up to a smooth outline. Holes in

Jpen areas up to one inch in diameter after smooth-

ing out and more than four diameters on centers from

any similar hole may be temporarily repaired by

loping on a piece of fabric; however, this repair

» not recommended for more than one such hole be-

wween adjacent ribs and should be replaced as soon

as possible by a metal patch as described immedi-
stely below in this Paragraph.

b. Holes up to two inches in diameter should
De repaired by a flush patch in accordance with
<ither Figure 108 or 109. An outside patch may be
-1sed af't of the lower radius on the skin over the
ileading edge (See Figure 111), although a flush
patch is preferred. The outside patch may be used
2n the leading edge skin but should be installed
on the inside. Preparation of these patches is de-
scribed in Paragraphs 10la (2), 101b, and 10lc above.

200. DAMAGE REPAIRABIE BY INSERTION.-See Para-
zraph 222 below.

201. DAMAGE NECESSITATING REPLACEMENT.-See Para-

zraph 223 below.

R1BS.

202. GENERAL.-The wing flap ribs are solid web

pe, attached to stringers and covered with skin
S—
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on the bottom and over the top nose portion. The
ribs are attached to the torque tube by means of
flanged collars which are riveted to the rib webs
and torque tubes.

203. NEGLIGIBLE DAMAGE.-See Paragraph 145 above.

204. DAMAGE RFPAIRABIE BY PATCHING.-Damage aft of
the torque tube, extending the entire width of the
flange up to 1/3 the width of the web may be re-
paired by patching if there is room to fit the patch.
Damage to the flange more than negligible should be
repaired by the small angle patch shown in Figure
40. 1If the damage is confined to the web only, the
flat patch shown in Figure 40 may be used. Damage
involving the flange and web may be repaired by the
large patch with single bent up flange as shown in
Figure 40. Damage in the way of the torque tube may
be repaired by the patch noted in Figure 40 if the
damage is confined to the flange. Stringers in the
way of damage should be trimmed to accommodate the
thickness of the patch.

205. DAMAGE REPAIRABIE BY INSERTION.-Damage not
repairable by patching may be repaired by cutting
off the damaged portion and splicing on a new equiv-
alent portion. If the rear portion of the rib aft of
the torque tube is damaged, the large single splice
plate with two bent up flanges shown in Figure 40
should be used at the butt joint. If the web in the
nose of the rib is damaged more than negligible, it
should be repaired by cutting off the damaged nose
section and splicing in a new equivalent section,
using the double bent up repair plates shown in Fig-
ure 40. The torque tube flange should be cut as
shown. The rib may be split at the tornue tube, if
it is desired to insert a new undamaged portion on
either side of this joint.

206. DAMAGE REPAIRABLE BY REPIACEMENT.-Damage not
repairable as above reguires replacement with an
equivalent undamaged rib. It will be necessary to
cut the rib at the torque tube and also cut the
torque tube flange as in the case of an insertion
butt joint, to enable installation of the undamaged
rib.

STRINGERS.

207. GENERAL.-The wing flap stringers are bent
up angles attached to adjacent ribs.

208. NEGLIGIBIE DAMAGE ~Dents less than 1/16 inch
deep, and cracks as shown in Figure 135; cleaned
out isolated holes in the free leg, which are less
than 1,/2 inch in diameter and not in the way of the
flange radius; 1/8 inch nicks in the attached leg
not in the way of rivets mav be neglected.
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209, DAMAGE NECESSITATING REPLACEMENT . -For damage
more than negligible, replacement of the stringers

is recommended.
TRAILING EDGE.

210G, GENERAL.-The trailing edge is a 28T alumi-

num alloy section extending the length of the flap.

211. AKGLIGIBIE DAMAGE.-Small, smooth, isolated
dents less than 1,716 inch deep may be neglected in
accordance with Figure 135. Smoothed out damage less
than 1/3 the width of the trailing edge may be neg-
lected if riveting is undisturbed and the section
is not distorted.

212. DAMAGE REPAIRABLE BY PATCHING.-Damage more
than negligible may be repaired by cutting out the
damaged area and patching as shown in Figure 117.

213. DAMAGE REPAIRABLE BY INSERTIUN.-If the dam-
age cannot be repaired by patching,the damaged por-
tion should be cut off between adjacent ribs, re-
moving- the entire length to the end, preferably the
section which is the shortest length. The new sec-
tion should then be inserted, using at the butt
joint splice plates which are the same as a patch
as shown in Figure 117.

214. DAMAGE NECESSITATING REPIACEMENT.-If the
damage cannot be repaired as above, replacement of
the trailing edge with an equivalent undamaged mem-
ber is required.

TORQUE TUBE.

215. NEGLI1GIBLE DAMAGE.-Refer to Paragraph 230
below.

216. DAMAGE REFAIRABIE BY PATCHING.-See Para-

graph 231 below.

21 DAMAGE REPALIRABLIE BY INSERTION.-See Para-

7
graph 232 below.

218. DAMAGK NECESSITATING REPIACEMENT.-See Para-
graph 233 below.

AILERONS.

219. GKNERAL.-The statically and dynamically bal-
anced ailerons are of 24ST aluminum alloy construc-
tion, built around a torque tube and covered with
fabric. (See Figure 42). The nose section is covered
with 214ST aluminum alloy skin under the fabric cov-
ering.

NOTE

Before any repair. of an aileron is started
reference should be made to the procedure
for proper mass balancing. See Section 1,
Paragraph 17 and Figure 118. Inspect for
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Paragraphs 209 to 223

damage to the fubric, nose cover and other
structure, check for dents, holes, cracks,
distortion an:d disturbed riveting. Care
should be raken 1o assure that repairs
do not interfere with movement of the
ailerons.

NOSE COVER.

220. NEGLIGIBLE DAMAGE.-Small, smooth, isolated
dents less than 1/8 inch deep, smoothed out holes
in open areas less than 1/1 inch in diameter and
more than one inch apart, and cracks may be neg-
lected in acccerdance with Figure 135.

221. DAMAGE REPAIRABLE BY PATCHING.

a. Damage to the nose cover should be clean-
ed up to a smooth outline after the fabric in the
way of the damage- is removed.

NOTE

Repair material in contact with fabric
should be protected against dope as noted
in Paragraph 115 above. See Section 8
for fabric repair.

b. Cleaned up holes in open areas up to
one inch in diameter and more than four diameters
on centers from any similar hole may be temporarily
repaired by doping on a piece of fabric, but this
repair is not recommended for more than one such
hole between ribs and should be replaced as soon
as possible by a 24ST aluminum alloy patch as de-
scribed immediately below.

¢. Smoothed out holes up to two inches
in diameter may be repaired with a flush patch as
shown in Figures 105 or 100. As an alternate, a
flat patch as shown in Fiegure 111 may be used., plac-
ing the pateh on the inside of the nose cover. Prep-
eration of these patches is described in Paragraph
101a (2), 101b and 101¢ above.

222. DAMAGE REPAIRABLE BY INSERTION.-If the
damage cannot be repaired by patching the damaged
area may be cut out between ribs and a new equiv-
alent skin inserted, forming a butt joint with the
adjacent undamaged skin, placing a 24S8T aluminum
alloy flat plate under the butt joint and rivet-
ing as shown in Figure 113. No spanwise cut should
be made and the damaged skin should be removed for
the entire width of the section. Y

223. DAMAGE NECESSITATING REPIACHMENT.-If the
nose cover cannot be repaired as described above,
it should be replaced,reinstalling fabric cover-

ing as noted in Paragraph 221 above.

7
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Paragraphs 22% to 232

R18S.

221, SKMERAL.-The aileron ribs are of the web
~—ype with flanged lightening holes and are attached
to the torque tube by means of flanged collars which
are riveted to the rib webs and torque tube. Nose
ribs are located between the main ribs and simi-
arly attached to the torgque tube.

- 225, AMGLIGIBIYE DAMAGK.~Small, smooth isolated
dents less than 1/16 inch deep and nicks in the bent
up flanges less than 1/8 inch deep after clean-
ing out may be neglected provided adjacent rivet-
ing is undisturbed and the section is undistorted
and no cracks, abrasions or other damage exist.
Isolated holes up to 1/2 inch in diameter after
smoothing out may be neglected if not in the way of
a lightening hole more than 1/2 inch from the radius
of the bent up flange and more than four diameters
on centers from any similar hole. Cracks may be

neglected as shown in Figure 135.

226. DAMAGE REPAIRABLE BY PATCHING.-Damage more
than negligible to the flange aft of the torque
tube may be repaired by a small angle patch as shown
in Figure 41. Damage to the web more than negli-
gible or combined damage to the web and flange aft
of the torque tube should be patched with the large
patch with two bent up flanges shown in Figure 44.
The patch may cover the lightening holes. Damage

‘ » the flange in the area of the torque tube may
“be repaired by the upper or lower portion of the
patch noted in Figure 44. If a cracked lightening
hole is involved, reference should be made to Figure
115. Repair material in the way of fabric should
e treated in accordance with Paragraph 115 above
“—and the fabric should be repaired as noted in Sec-
tion 8.

227. DAMAGE REPAIRABLE BY INSERTIUN.-Damage
not repairable by patching may be repaired by cut-
ting off the damaged portion and splicing in a new
2quivalent section. 1f the rear portion aft of the
torque tube is damaged the large single patch with
two bent up flanges should be used. If the web in
the nose of the rib is damaged more than negligible,
it is recommended that the nose section be replaced
by cutting the rib at the torque tube as shown in
Figure 44 and inserting a new equivalent section,
using two splice plates, one upper and one lower
as shown. It will be necessary to remove fabric in
the way of repairs (See Section 8) and protect re-
pair material as noted in Paragraph 115 above.

228. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable by patching or insertion necessitates
replacement with an equivalent undamaged section.

© will be necessary to split the new rib at the
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torque tube as shown in Figure 41. See Section 8
for fabric repair and Paragraph 115 above.

TORQUE TUBE.

229. GENERAL.-The torque tubes are 21ST al-
uminum tubing.

230. NEGLIGIBLE DAMAGKE.-Small, smooth isola-
ted dents free from sharp corners, cracks and ab-
rasions and not exceeding 1/16 inch in depth may
be neglected.

231. DAMAGE REPAIRABLE BY PATCHING.

a. Removal of the fabric to secure access
will be necessary to repair the torque tubes. (See
Section 8).

b. Dents more than negligible and holes
which do not exceed 3/4 inch in diameter after be-
ing cleaned out may be repaired by patching. Two
24ST aluminum alloy plates of the next heavier gage
as the tube being repaired should be cut to the
necessary size and formed as shown in Figure 121.
Each should cover the tube and should be bolted
together as shown on the repair diagram with taper
pins inserted. This type of repair is recommended
for repair of damage difficult of access.

c. If desired, an alternate type of patch
repairable may be used. It requires only one re-
pair plate formed and riveted as shown in Figure 122.

d. Patch repair shown in Figure 122 should
be used to repair damage in the way of a rib. The
torque tube flange collar should be removed and
replaced by a new collar of the larger diameter
to allow for the thickness of the repair plate.
A packing strip of the same thickness as the plate
should be inserted under the collar. It will be
necessary to split the collar in order to install
it over the patch and packing strip. Refer to NUTE
in the Paragraph immediately below.

232. DAMAGE REPAIRABLE BY INSERTION.-Damage
more extensive than that repairable by patching
should be repaired by cutting out the damaged area
of the tube between ribs and inserting a new length
of tube for a gap more than one inch between the
tube ends. The gap or butt joint should be covered
with a 24ST aluminum alloy repair plate of the same
gage as the tube being repaired, cut to size and
preformed. The repair plate should be lapped around
the tube and riveted as shown in Figure 121. Dam-
age in the way of a rib more extensive than that
repairable by patching should be repaired by cut-
ting out the damaged tube on each side of the rib
and splicing in a new length of tube.
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NOTE

A torque tube bucking bar similar to that
used in manufacture mayv he used for re-

pair. See Figure 123, Sheet 1.

233. DAMAGE NECESSITATING REPLACEMENT.-If dam-
age is not repairable as above, the torque tube
should be replaced with an undamaged equivalent.

TRAILING EDGE.

234. GENERAL.-The aileron trailing edge is a
bent up 24ST aluminum alloy "V" section.

NOTE

Check for dents, cracks, holes, breaks,
distortion and disturbed riveting.

235, NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners and abra-
sions and less than 1/16 inch deep may be neglect-
ed provided adjacent riveting is undisturbed, and
adjacent structure is not distorted. Smoothed out
damage with a diameter less than 1/2 the width of
either leg of the section may be neglected.

236. DAMAGE REPAIRABLE BY PATCHING.-Cracks,
holes, torn or distorted areas, may be repaired
by patching as shown in Figure 117. The patch should
be a 24ST aluminum alloy filler block shaped to
fit inside the "V". A distorted area may be re-

Section 2
Paragraphs 232 (Cont.) to 238

stored to shape to enable a snug fit of the patch
and should be long enough to allow for the required
rivets as shown in Figure 117.

NOTE

Remove fabric in the way of the trail-
ing edge, repair and replace over the
repair (See Section 8). New material in
contact with fabric should be protected
against dope as noted in Paragraph 115
above.

237. DAMAGE REPAIRABLE BY INSERTION.-If the
damage is too extensive to permit a patch repair,
the damage section should be cut out all the way
to the end of the trailing edge. The length which
will permit.removal of the shortest amount of ma-
terial should be replaced. The cut off should be
made between ribs. The new length of the trailing
edge should be the equivalent of the original. It
should be joined to the remaining original section
by a filler block across the butt joint the same
as a patch as shown in Figure 117. Reference should
be made to NOTE in Paragraph 236 above.

238. DAMAGE NECESSITATING REPLACEMENT.-If the
trailing edge cannot be repaired by patching or in-
sertion, it should be replaced with an equivalent
undamaged section. Reference should be made to NOTE
in Paragraph 236 above.
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JORQUE TUBE REPAIRS

SEE_FIGS. i12]1 8 |227
/ p y =

RIB_REPAIRS SKIN PATCH REPAIR. SEE FIG. (il
SEE FIG. 40

TRAILING EDGE REPAIRS. SEE FiG. N7
NOTE:

SKIN PARTIAL REPLACEMENT SEE FIG 113
MATERIALS OF CONSTRUCTION, SEE FIG. 37

Figure 36 - Wing Flap Repair Reference Dlagram
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Part No.

124144-1-14
12440-14-14
12440-3
12440-16
12440-17
12441-15-20

Description Material

Ribs 24S8T Aluminum

Stringers 24ST Aluminum
Trailing Edge 24ST Aluminum
Cover Inboard 24ST Aluminum
Cover Outboard 24ST Aluminum
Nose Ribs 24ST Aluminum

Figure 37 - Wing Flap Structure
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Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

[ |

Thickness

.028
.028

1/8
.028
.028
.028
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Figure 38 - Wing Flap Jig
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Figure 39 - Wing Trailing Fdge and Flap Structure
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Fin

REPAIR SPLICE PLATES- 032

24ST AL ALLOY SHEET —@

AN430-ADS FLANGE COLLAR
RIVETS- SPACE APPROX.

172" ¢.c.

AN455-AD4 RIVETS-SPACE Y2 ¢ .

AN430-AD4 RIVETS-SPACE 2°c ¢
{APPROX) )

AN430-AD4 WEB RIVETS
SPACE_APPROX._AS SHOWN.

REPAIR SPLICE PLATE-.032
24ST AL ALLOY SHEET

CUT TORQUE TUBE FLLANGE AS SHOWN

TO LINE UP WITH CUT IN SPLICE PLATES

CUT AS SHOWN TO PERMIT
INSTAL. OF NEW RIB

AN455-AD4 RIVETS-MINIMUM OF 3 REPAIR PLATE -.032 24ST
ON EACH SIDE OF DAMAGE . SPACE AL _ALLOY SHEET

¥2"¢cc

ANA430-AD4 RIVETS-SPACE

APPROX, /2" c.c-\

\

AN430-AD4 RIVETS \_\
SPACE 2" C.C.(APPROX)

REPAIR PLAYE- 032 24S5T
AL ALLOY SHEET

CASE 1 - FOR DAMAGE TO FLANGE MORE THAN NEGLIGIBLE CASE I¥ - FOR INSERTION REPAIR AFT ?F ‘_roaous TUBE
USE REPAIR PLATE "A" USE REPAIR SPLICE PLATE "D

CASE I~ FOR DAMAGE EXTENDING THRU FLANGE B 'NTO WEB CASE ¥ - FOR INSERTION REPAIR IN WAY_OF TORQUE TUBE
USE REPAIR PLATE "B" USE REPAIR SPLICE PLATES 'E

CASE IT- FOR DAMAGE TO WEB ONLY (TO LIMIT SHOWN]

USE REPAIR PLATE "C*

Figure 40 - Wing Flap Rib Repairs
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LEADING EDGE SKIN PARTIAL REPLACEMENT RIB REPAIRS
SEE FIG.113 SEE FIG. 44

SKIN PATGH REPAIR
SEE FIG. I

13y “Aej

Q310141534

o
EDGE /  10RQUE TUBE REPAIRS Py

TRAILING REPAIRS | TORQUE TUBE AERS

SEE FIG. T

NOTE:

MATERIALS OF CONSTRUGTION, SEE FiG.42
MASS BALANGING SEE FIG.118

Figure 41 - Aileron Repair Reference Diagram
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Ref. No. Part No. Description
1 12430-7 Trailing Edge **
12430-8 Trailing Edge *#
2 12434-10,-11 Ribs w&
12434-12,-21 Nose Ribs uE
3 12434-2 Torque Tube
4 12434-1 - Nose Cover ®
_ 12434-15 Nose Cover ® e
*  ,020 (J“
®% ,028

NOTE: All material 24ST aluminum alloy sheet except
Ref. No. 3 which is aluminum alloy tubing.

Figure 42 - Aileron Structure
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104  (TORQUE_TUBE)

¢ OF TORQUE TUBE

Figure 43 - Aileron Jig
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REPAIR PLATE— .032 24 ST AL.ALLOY SHEET (N

~ AN 430-AD4 RIVETS - SPACE /2 C.C. -
A SMALL REPAIR ANGLE CUT TO THIS LINE SHOULD BE USED FOR DAMAGE TO
. RIB FLANGE ONLY. MINIMUM OF 4 RIVETS ON EACH SIDE OF DAMAGE.
) _— ‘ ‘
|
£ OF JOINT OR DAMAGE
3
)
SPACE /g 6., ( )
i ——— )
REPAIR STIFFENER STRIPS-, 032
24ST AL. ALLOY SHEET.
- G73-AD4 FLANGF TIVETS

SPACE /8 C.C.

~——AN 430-AD4 WEB RIVETS
SPACE V2 C.C.

/—AN 430-ADS TORQUE TUBE
FLANGE RIVETS. ADD!ITIONAL
RIVETS SHOULD BE USED IN
PLACE OF RIVETS LEFT OUT IN

RIB AND TORQUE TUBE FL ANGE
SHOULD BE SPLIT AS SHOWN TO

PERMIT INSTALLATION OF NEW RIB

5
16

WAY OF JOINT.
REPAIR SPLICE PLATES- 032 TE
N :
24 ST AL. ALLOY SHEET NOTE-
FOR LIGHTENING HOLE CRACK REPAIR,
SEE FIG. ti5.

Figure 44 - Rib Repairs - Aileron, Elevator and Rudder
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where Used
Skin

Sidn

Skin

Skin

Stringer
Stringer
Corner Angle
Corner Angle )
Hull Angle
Rib

Rib Cap Strip
Bear Plate

Beam Plate

Beam Plate

Stiffening Angles

Bulkhead Plate
Bulkhead Plate
Nose Ribs

Trailing Edge

Fuel Tanks

Description
Sheet
Sheet
Sheet
Sheet
Sheet
Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet
Sheet
Sheet
Sheet
Sheet

Sheet

Extrusion
Sheet

Sheet

Sheet

Extrusion
Sheet

24S8T
24ST
24ST
24ST
248T
24ST
248T
248T
24ST
24ST
24ST
248T
248T
245T
245T
248T
248T
248T
248T
2457
24ST
245T
248
24ST
2487
2457
2487
2458T
24ST
24ST
248T
24ST
248T

(See

TABLE

MATERIALS FOR REPAIR-

WiNG GROUP

WING CENTER SECTION

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminun
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Alunpinum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
A luminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluninum
Aluminum

Aluminum

Table II)

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size
Thickness

. 020
.028
. 040
.064
. 028
.032
Alcoa #1060
.102
Alcoa 734-TT
1/8
Alcoa 13864
1/8
. 051
.064
.028
.032
. 051
.051
.040
.051
.051
.064
.064
.081
Alcoa 78C
.020
.025
. 051
L0614
.051
.064
Alcoa K14403
.051 and
3/16

Patch Repair,
Patch Repair,
Patch Repair,
Patch Repair,

Item

Insertion and Replacement
Insertion and Replacement
Insertion and Replacement
Insertion and Replacement

Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
pPatch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Replacement

Replacement

Patch Repailr

Replacement

Patch Repair

Replacement

Patch Repair

Insertion and Replacement
pPatch Repair and Splice Plates

Gas Tight Joints

g~ AGE-10 " 43V “AEN
03191 ¥153Y
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where Used

Skin
Skin
Skin
Rib Web

1 Rib Capstrip

i

| b Nose Rib

’

| Nose Rib

i

Flap Support Beam

Alleron Support Beam

Wing Tip Cover

0313|8LS§U

.

Bulkhead
. ’

Bulkhead
Stringer
Beam Web
Beam Web
.‘v ~ Beam web
; Beam Corner Angle
Beam Corner Angle
Angle

Trailing Edge

Description

Sheet
Sheet '
Sheet
Sheet

Sheet

Sheet

Sheet

Sheet
Sheet
Sheet
Sheet
Sheet

Sheet

Sheet

Extrusion
Sheet
Sheet

Sheet

Sheet

Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet

24ST
24ST
24ST
24ST
24S8T
24ST

24S8T
24S8T
24ST

24ST
24S8T
24ST
24ST

(

TABLE(

(CONT.)

MATER IALS FOR REPAIR

" WING GROUP

OUTER WING PANELS

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminum
Aluminum
Aluminum

Aluminum
Aluminum
Aluminum
Aluminum

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy

5253H Aluminum Alloy
52S4H Aluminum Alloy

24ST
24ST
24S8T
24ST
24S8T
24S8T
248T
24ST
24ST
24ST
24ST

24S8T
24ST
24ST
24ST
24ST
24ST
24ST
24ST

Aluminunm
Aluminum
Aluninum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size
Thickness .

. 028
.040
.051
.028
.032
.028
.028
.051
.064
. 040
. 051
.064
.064
.064
.064
.032
. 040
.028
.032
.020
.025

Alcoa K11256

.081
.028
.032
.040
.051
. 051
.064
Alcoa 13864
1/8
Alcoa 734-Ti
1/8
Alcoa 472
.081
Alcoa K14403
.051 & 3/16°

Item

pPatch Repair, Insertion and Replacement
Patch Repair, Insertion and Replacement
Patch Repair, Insertion and Replacement
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Replacement

Patch Repair

Replacement

Patch Repair

Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair

Insertion and Replacement
Patch Repaif and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
pPatch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splic-: Plates
Insertion and Replacement
patch Repair and Splic’ Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates

7 u01393¢
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where Used
Top Cover
Bottom Cover
Keel

Frame
Frame

Bulkhead

Bulkhead Angle

Stringer

Bulikhead

Description
Sheet
Sheet
Sheet

Extrusion
Sheet

Sheet

Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet

2457
2457
25T
2487
2457
248T
24S8T
245T

24ST
248T
248T
248T
24ST
24ST

TABLE 111 (CONT.)

MATERIALS FOR REPAIR

WING GROUP

WING TIP FLOATS

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Alurinum
Aluminum

Aluninum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size
Thickness

. 028
.040
.040
. 040
Alcoa 12867
.032
.040
. 028
.032
Alcoa 78K
. 081
Alcoa 1298
.081
Alcoa 1676
.081

Item

Patch Repair and Replacement

Patch Repair and Replacement

Insertion and Replacement
Patch Repair and Splice Plate

Replacement
Replacement
Patch Repair

Insertion and Replacement
Patch Repair and Splice Plate
Insertion and Replacement

Patch Repair and Splice Plate

Replacement
Patch Repair
Replacement
Patch Repair

£- AG8-10 '43V ‘ARN
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Where Used

Ribs
Trailing Edge

Cover
Torque Tube

Description

Sheet
Sheet
Sheet

Tubing
Sheet

24ST
24ST
24ST
24ST
24S8T
24ST
24ST

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

TABL: 111 (CONT.)
MATERIALS FOR REPAIR

WING GROUP
WING FLAPS
Size
Thickness

Alloy .028
Alloy .032
Alloy .125
Alloy .032 and .125
Alloy .028
Alloy .058
Alloy .064

Item

Insertion and Replacement

Patch Repair and Splice Plate

Insertion and Replacement

Patch Repair and Splice Plate

Patch Repair, Insertion and Replacement
Insertion and Replacement

Patch Repair and Splice Plates

Z uol3o9g

g- ASB-10 43V " AeN
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where Used Description

Trailing Edge Sheet
Bar

Rib Sheet

Torque Tube Tubing
Sheet

Nose Skin Sheet

As Required

NOTE: For Alternate Replacements of Extrusions with Bent Up 24ST Aluminum

24ST
2485T
248T
248T
248T
24ST
24ST
Lead

TABLE 111 (CONT.)

MATERIALS FOR REPAIR

Material

Aluninum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

W ING GROUP
AILERONS
Size
Thickness
Alloy .028
Alloy 5/16
Alloy .028
Alloy .032
Alloy .058
Alloy .064
Alloy .020
To Suit

Item

Insertion and Replacement

Patch Repair and Splice Pl
Insertion and Replacement

Patch Repair and Splice Pl
Insertion and Replacement

pPatch Repair and Splice Pl
pPatch Repair, Insertion an
Mass Balancing

Alloy Refer to Figure 106, Sheets 3 and 4.

ates

ates

ates
d Replacement

AGB-10 * 49V AN

8—

0310181S3Y

T W01}I98







=)

RESTRICTED
Nav. Aer. 01-85V -3

Section 3
Paragradhs | to 24

SECTION 3
TAIL SURFACES

1. GENERAL.-The tail surfaces include the
fin, rudder, left and right stabilizers, left and
right elevators.

5. CLASSIFICATION OF DAMAGE.-Damage to any
of the tail surfaces should be carefully examined
to determine in which of the following categories
it should be placed:

a. Negligible Damage.

b. Damage Repairable by Patching.

c. Damage Repairable by Insertion.
d. Damage Repairable by Replacement.

ELEVATORS AND RUDDER.

9. GENERAL. — The elevators and ruader are
statically and dynamically balanced and are of 24ST
aluminum alloy construction in general, built around
a torque tube and covered with fabric. The leading
edge is covered with 24ST aluminum alloy under the
fabric covering. They are similar in construction
and definitions of damage and methods of repair are
similar unless otherwise noted below.

NOTE

Before any repairs to the elevators or
rudder are started, reference should be
made to the procedure for proper mass
balancing. See Section 1, Paragraph 17,
and Figures 119 and 120.

NOSE COVER.

4. NEGLIGIBLE DAMAGE.-3ee Section 2. Para-
graph 220.

5. DAMAGE REPAIRABLE BY PATCHING.-The ele-
vator and rudder nose cover should be repaired by
patching the same as the aileron nose cover as de~
scribed in Section 2, Paragraph 221.

6. DAMAGE REPAIRABLE BY INSERTIUN.-Refer to
Section 2, Paragraph 222.

7. DAMAGE NECESSITATING REPLACEMENT.-Refer
to Section 2, Paragraph 223.

RIBS.

8. GENERAL.-The elevator and rudder ribs are
of the web type with flanged lightening holes and
are attached to the torgque tube by means of flanged
collars which are riveted to the rib webs and to
the torque tube.

9. NEGLIGIBLE DAMAGE.-See Section 2, Para-
graph 225.

10. DAMAGE REPAIRABLE BY PATCHING.-Refer to
Section 2, Paragraph 226.

11. DAMAGE REPAIRABLE BY INSERTION.-Refer to
Section 2, Paragraph 227.

12. DAMAGE NECESSITATING REPLACEMENT .-Refer
to Section 2, Paragraph 228.

TORQUE TUBE.

13. GENERAL.-The torque tubes are 24ST alu-
minum alloy tubing.

14. NEGLIGIBLE DAMAGE.-See Section 2, Para-
graph 230.

15. DAMAGE REPAIRABLE BY PATCHING.-The ele-
vators and rudder may be repaired by patching the
same as the ailerons as described in Section 2,
Paragraph 231, except that damage to the elevator
outboard torque tube repairable by patching is limited
to 1/2 inch hole.

16. DAMAGE REPAIRABLE BY INSERTION.-Refer to
Section 2, Paragraph 232.

17. DAMAGE NECESSITATING REPLACEMENT.-Refer
to Section 2, Paragraph 233.

TRAILING EDGE.

16. GENERAL.-The elevator and rudder trail-

ing edge is a "V" bent up 245T aluminum alloy section.

19. NEGLIGIBLE DAMAGE.-See Section 2., Para-
graph 235.

20. DAMAGE REPAIRABLE BY PATCHING.-Refer to
Section 2, Paragraph 236.

21. DAMAGE REPAIRABLE BY INSERTION.-Refer to
Section 2, Paragraph 237.

22. DAMAGE NECESSITATING REPLACEMENT.-Refer
to Section 2, Paragraph 238.
TIP CAP.

23. GENERAL.-The tip caps of the elevators
and rudder are aluminum alloy sheet comprised of
spot welded assemblies as noted in Figures 46 and 49.

24. NEGLIGIBLE DAMAGE.-See Section 2, Para-
graph 100.
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LEADING EDGE SKIN PARTIAL REPLACEMENT, K SEE FIG.113.
SKIN PATCH REPAIR, SEE FIG. 11! .
RIB REPAIRS, SEE FIG.44.

oD S o5® )
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;?>VEE§?"Q257 W \WE=/ \Yor 3%/ > N Y
/ \\45 7 \\‘i ‘\\\\\\\\\\ »
/ y //
/
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ARy

+ J9Y
Q31D1Y1S3Y

£-AS8-10

—TIP CAP _REPAIRS, SEE TORQUE TUBE REPAIRS, SEE FIGS. 12] 8 122;
FiIGS. 108,109 & 111,

TRAILING EDGE REPAIRS, SEE FIG. 17 .

NOTE:

MATERIALS OF CONSTRUCTION, SEE FIG. 46.

MASS BALANCING, SEE _FIG.119.

Figure 45 - Elevator Repair Reference Diagranm

/.
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Ref. No. Grumman Part No. Description
1 12530-1,-3,-4,-5,
-6,-8,-9,-10,
-11,-12 Ribs Al
2 12530-28,-39 Trailing Edge **
3 12530-37 Tip Cap Ak
4 12530-27 Covering ®
12530-33 Covering &
5 12530-2,-6,-13 Nose Rib A
6 12530-24 Tube Reinf.
\/) 7 12530-25 Torque Tube
12530-26 ., Torque Tube
= ,020
*% 028
- wxx 032

NOTE; All material 24ST aluminum alloy except Ref.
No. 3 which is 3S3H aluminum alloy sheet.

\—/‘) Figure 46 - flevator Structure
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Figure 47 - Elevator Jig
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TRAILING EDGE REPAIRS Q———TIP CAP _REPAIRS

SEE FIG 1T _’\ "\ SEE FIGS. 108109 & 1L

RIB_REPAIRS ‘/—LEADING EDGE SKIN PARTIAL

SEE F1G. 44 REPLACEMENT. SEE FIG 113.

| SKIN_PATCH REPAIR
SEE_FIG. 111,

NOTE:
MATERIALS OF CONSTRUCTION, SEE FIG._49.
MASS BALANCING, SEE FIG.120
TORQUE TUBE REPAIRS, SEE FIGS. 121 & 122,

Figure 48 - Rudder Repair Reference piagram

RESTRICTED
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N
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N
Ref. No. Grumman Part No. Description Material Thickness
1 12531-29 Tralling Edge Lower 24ST Aluminum Alloy Sheet .028
2 12531-22 Beam - Tab Support 24ST Aluminum Alloy Sheet 040
3 12531-28,-58 Trailing Edge Upper 24ST Aluminum Alloy Sheet .028
4 12531-3,-4,-5,-7,
-8,-10,-11,
-12,-15,-16 Ribs 24ST Aluminum Alloy Sheet .028
5 12534 Cap Sheet Assembly
12534-1 Cap Sheet 3S%H Aluminum Alloy Sheet .040
6 12531 Nose Covering 24ST Aluminum Alloy Sheet .028
7 12531-1,-6,-9,-14 Nose Ribs 24ST Aluminum Alloy Sheet .028
8 12531-23 Torque Tube - Upper 24ST Aluminum Alloy Tube N
12531 -24 Torque Tube - Center 24ST Aluminum Alloy Tube /
12531-25 Torque Tube - Lower 24ST Aluminum Alloy Tube ’
9 12537 Cap - Rudder Botiom 52S#H Aluminum Alloy Sheet .040
Figure 49 - Rudder Structure
T’
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Flgure 50 - Rudder Jig
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Figure 51 - Rudder Nose Skin Assembly Jig
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25. DAMAGE REPAIRABLE BY PATCHING.-The tip
caps should be patched similar to the wing tips
as described in Section 2, Paragraphs 167 a, b, c,
and d, except that the flush type patch only is
recommended and the patch may be the same material
as the damaged tip caps or 24ST aluminum alloy as
an alternate.

26. DAMAGE NECESSITATING REPIACEMENT.-If the
tip caps cannot be repaired by patching they should
be repaired in accordance with Section 2, Para-
graph 169.

FIN AND STABILIZERS.

27. GENERAL.-The fin and stabilizers are con-
structed of 24ST alumirum alloy, and are built around
a beam. The fin is an integral part of the hull.
The same methods of repair are applicable to both
units unless otherwise specified.

SKIN.

28. GENERAL. The skin panels are riveted to
the ribs and beam. (See Figures 53 and 56) .

NOTE

Inspect for dents, holes, cracks, dis-
tortion and disturbed riveting. Dents
should be inspected to insure that they
are not stress wrinkles caused by failure
of vital structure.

29. NEGLIGIBIE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners and abrasions
and less than 1/16 inch deep may be neglected if
riveting is undisturbed and the section is not dis-
torted. Isolated cracks up to one inch may be neg-
lected according to Figure 135.

30. DAMAGE REPAIRABIE BY PATCHING.

a. Holes in open areas less than one inch in
diameter after smoothing out may be repaired temp-
orarily by doping on a piece of fabric provided they
are not closer than four diameters on centers to
any similar hole and are not located in the leading
edge. It is recommended that the fabric be replaced
as soon as possible with a 24ST aluminum alloy patch
described below in this Paragraph.

b. In general, damage as described in Section
2, Paragraph 101a (2) may be repaired by patching.

¢. The flush type patch used to repair the
wings and described in Section 2, Paragraph 101b
should be used to repair the fin and stabilize skin.
(See Figures 108 and 109).

d. The outside patch (Refer to Section 2,
Paragraph 10lc, and Figure 111) may be used as an

Section 3
Paragraphs 25 to 35

alternate to the flush patch if excessive patching
is guarded against, and is advised only if there is
not sufficient time in which to install the flush
type patch.

e. A cracked area may be cut out and patched
as shown in Figure 112.

31. DAMAGE REPAIRABIE BY INSERTION.-Where the
damaged area is so extensive as to render a patch
repair impracticable, the damaged section should
be cut out chordwise between the ribs on each side
of the damage, and spanwise to remove the damaged
area. The spanwise plating should be cut well clear
of the leading edge. The new skin should be butt
joined. When cutting the skin chordwise, close to
the ribs, sufficient material should be left for
the original skin to form a butt joint with the
replacement skin as shown in Figure 57. A channel
section of the same gage as the skin should be formed
and inserted at the butt joint. G29-AD-4 rivets
should be used at one inch pitch and 5/16 inch edge
distance.

32. DAMAGE NECESSITATING REPIACEMENT.-Damaged
skin panels not repairable by patching or insertion
should be replaced with equivalent undamaged sec-
tions as in the original construction.

BEAMS.

33. GENERAL.-The stabilizer and fin beams are
channel shaped sections of 24ST aluminum alloy, to
which the skin and ribs are riveted.

ROTE

Inspect for dents, holes, cracks, nicks,

breaks, distortion, and disturbed riveting.

34. NEGLIGIBILE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners or abrasions
and less than 1/16 inch deep may be neglected if
adjacent riveting is undisturbed and the section
is not distorted. Smoothed out nicks less than 1/8
inch deep in the free edges of the flanges may be
neglected under the same provisions as dents. Cleaned
up damage to the web leaving an isolated hole less
than 1/2 inch in diameter may be neglected provided
the hole is more than one inch from the radius of
the flange or attachments and more than four di-
ameters on centers from any similar hole. Isolated
cracks may be neglected as noted in Figure 135.

’

35. DAMAGE REPAIRABLE BY PATCHING.

a. Damage to the flange up to 1/2 its width
may be repaired by a 24ST aluminum alloy flat plate
as shown in Figure 58 for the fin and Figure 59 for
the stabilizer.
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Section 3
Paragraohs 35 (Cont.) to 42

b. Damage to the flange extending 1/2 the

width of the web, or damage confined to the web up

0 1/2 its width should be repaired by the small

bent up 24ST aluminum alloy patch shown in Figure 58
for the fin and Figure 59 for the stabilizer.

c. Damage involving more than 1/2 the width

of the web may be repaired by the large patch with

~—-top and bottom bent up flanges provided the patch

can be fitted and riveted as shown in Figure 58 for
the fin and Figure 59 for stabilizer.

d. It is essential that patches be shaped to
fit the contour of the beam so that there is a snug
fit between the flanges of the repair plate and the
flanges of the beam.

36. DAMAGE REPAIRABLE BY INSERTION.-Damage
not repairable by patching may be repaired by cutting
out the damaged section between ribs and inserting
a new equivalent section, which fits snugly at the
butt joint with the adjacent undamaged original
structure. The splice plate used at the butt joint
is the same as the patch described in Paragraph 35c
above and shown in Figure 58 for the fin and Figure
59 for the beam. Reference should also be made to
Paragraph 35d above.

37. DAMAGE NECESSITATING REPIACEMENT.- If the
damage cannot be repaired by patching or insertion
the damaged member should be replaced with an equiv-

—alent undamaged section.

RIBS.

38. GENERAL.-The fin and stabilizer ribs are
web type stiffened by flanged lightening holes.

~ 39. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners or abrasions
and less than 1/16 inch deep, and isolated nicks

RESTRICTED
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in the free edges of the bent up flanges less than
1/8 inch deep after smoothing out may be neglected
if riveting is undisturbed and the section is not
distorted. Holes less than 1/2 inch in diameter
after smoothing out may be neglected if more than
four diameters on centers from any similar hole and
more than one inch from the radius of the bent up
flange, lightening hole or attachments. Cracks may
be neglected in accordance with Figure 135.

40. DAMAGE REPAIRABLE BY PATCHING.

a. Damage to the flange up to 1/2 of its
width may be repaired by a flat 24ST aluminum alloy
plate as shown in Figure 60.

b. Damage to the flange up to its full
width requires two plates as shown in Figure 60.

c. Dapage to the web may be repaired by
the small patch with bent up flénges shown in Figure
60, if there is room to fit the patch. If the flange
is damaged in combination with the web, the separate
flat plate for the flange should be used in addition
to the web plate.

d. Web patches may cover lightening holes.

41. DAMAGE REPAIRABLE BY INSERTION.-Damage
not repairable by patching may be repaired by cutting
out the damaged section between lightening holes
and inserting a new equivalent section. The splice_
plates at the butt joint consist of the large repair
plate with bent up flanges on each side as shown
in Figure 60, and two flat plates, one for the top
and one for the bottom flanges.

42 . DAMAGE NECESSITATING REPLACEMENT.-If the
damage cannot be repaired by patching or insertion,
replacement with an equivalent undamaged member
is required.
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SKIN PARTIAL REPLACEMENT, SEE FIG. 57.

SKIN PATCH REPAIRS, SEE
FIGS. 108,109 & 2. — "~

L RIB REPAIRS, SEE FIG.60.

BEAM REPAIRS, SEE FIG. 59.

NOTE:

MATERIALS OF CONSTRUCTION, SEE FIG. 53.

STABILIZER SKIN PLATING DIAGRAM, SEE FIG. 65.

Figure 52 - Stabilizer Repair Reference Diagram
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Ref.

1

No.

RESTRICTED
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Grumman
Part No.

12532-28
12532-2 to -11
12532-12
12532-13
12532-14
12532-1
12532-15

Desceription

Tip Cap weld Assembly
Yib

Skin Cover Inboard
Skin Cover Center
Skin Cover vithoard
Kitv Inboard knd

Heam - Main

RESTRICTED

Material

525%H

248T Aluminum Alloy Sheet
24ST Aluminum Alloy Sheet
2437 Aluminum Alloy Sheet
248T sluminum Alloy Sheet
24S8T Aluminum Alloy Sheet
2487 Aluminum Alloy Sheet

Figure 53 - Stabitizer Structure

Thickness

040
-028
.028
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Figure 54 - Stabilizer Jig -
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STABILIZER

REF|NUMBER THICK-
NO., REQ'D DESESIPTION NESS SIZE
| ItL- 1R |SKIN COVER- INBOARD [.028 {50 X II5
2 [IL- IR |SKIN COVER-CENTER [.028 |50 X Ii5
3 |1L- IR |SKIN COVER- OUTBOARD|.028 | 50 X 115
4*1L- IR |TIP_CAP-WELD ASSEM.|.040 |22 X 32
S [IL- IR |COVER- INBOARD 02832 X 501/2
6|IL-1R |COVER-CENTER .028 [28 x 311/2
711L-1R |[COVER- QUTBOARD .028 | 26 X 57
NOTE =~

ALL MATERIAL IS 24 ST ALUMINUM ALLOY UNLESS
OTHERWISE NOTED.

® 5254H AL. ALLOY SHEET

-

[ """ 1

Figure 55 - Stabilizer and Flap Skin Plating Diagram
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Grumman
Ref. No. Part No. Description Material Thickness
1 12533-2 to -7 Ribs 21ST Aluminum Alloy Sheet .28
2 12533-8 Skin Covering - Bottom 245T Aluminum Alloy Sheet .028
2 12533-9 Skin Covering Center 2457 Aluminum Alloy Sheet .028
2 12533-20 Skin Covering Top 2457 Aluminum Alloy Sheet .028
Figure 56 — Fin Skin Flating
RESTRICTED
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G29-ADS RIVETS SPACED ABOUT

NEW SKIN

(

ORIGINAL SKIN LAP

REPAIR CHANNEL -.028
INSERTION SKIN 24ST AL. ALLOY SHEET

1" ¢.C. & STAGGERED.

ORIGINAL SKIN
e —

REPLACEMENT SKIN - 028

24ST AL. ALLOY

REPLAGE ORIGINAL

RIVETING

FIN OR STABILIZER BEAM

Figure 57 - Fin and Stabilizer Skin Insertion Repair
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JOINT (REF) jij?jjji7_=*
—R1BS (REF.)

SECTION "A-A"

SEE VIEW " B"
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@‘OF JOINT OR
DA MAGE

G29-AD6 FLANGE RIVETS THRU
SKIN. MINIMUM OF 8 ON EACH
SIDE _OF JOINT. FOLLOW ORIGINAL
RIVET HOLES:-

1}
I—S(APPROX.)

AN430-AD6 WEB RIVETS-SPACED
AS SHOWN. NUMBER OF ROWS OF
RIVETS ACROSS WIDTH OF PATCH ) 4+

WILL BE DETERMINED BY WIDTH ! >
OF BEAM AT JOINT ’

REPAIR PLATE -.08t 24 ST
AL ALLOY GSHEET -

REPAIR PLATE-. 081 24 ST AL.
ALLOY SHEET SHOULD BE USED
FOR DAMAGE NOT EXCEEDING l/2
WIDTH OF WEB.

G29-AD6_FLANGE RIVETS
THRU SKIN. MINIMUM OF 3
ON EACH_SIDE OF DAMAGE
FOLLOW_ORIGINAL RIVET

AN430-AD6 WEB RIVETS SPACED AS SHOWN.
NUMBER OF ROWS Of RIVETS ACROSS WIDTH
OF PATCH WILL BE DETERMINED BY EXTENT OF DAMAGE;

MAXIMUM DAMAGE NOT TO EXCEED

HOLES.

50% OF WIDTH OF BEAM;

NOTE ’
FOR DAMAGE UP TO I/2 FLANGE WIDTH, USE FLAT REPAIR PLATE "A"

Figure 58 - Fin Beam Repairs
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¢ OF JOINT OR

S G29-AD4 FLANGE RIVETS- FOLLOW
DAMAGE
~

ORIGINAL _SPACING WHERE POSSIBLE.
MINIMUM OF 8 RIVETS ON EACH
SIDE_OF JOINT. (TOP 8 BOTTOM
FLANGES)

AN430-AD6 WEB RIVETS-SPACED AS

SHOWN. NUMBER OF ROWS OF RIVETS
ACROSS WIDTH OF PATCH 1S DETER-
MINED BY WIDTH OF BEAM AT JOINT.

2

REPAIR SPLICE PLATE-.09! 24 ST AL.
ALLOY SHEET FOR DAMAGE EXCEED-

ING /2 WIDTH OF WEB OR _FOR A (

BUTT-JOINT SPLICE.

/>\—@ SEE NOTE
(MIN.)

8

REPAIR_PLATE-.09! 24 ST AL. ALLOY
SHEET SHOULD BE USED FOR DAMAGE
NOT EXCEEDING /2 WIDTH OF WEB.

2
{APPROX.)
G73-AD6 FLANGE RIVETS- FOLLOW

/ ORIGINAL SPACING WHERE POSSIBLE.
MINIMUM OF 3 ON EACH SIDE OF
DAMAGE..

AN430-AD6 WEB RIVETS
SPACED AS SHOWN

NOTE
FOR DAMAGE UP TO 1/2 FLANGE WIDTH, USE FLAT REPAIR PLATE “A"

Figure 59 - Stabilizer -Beam Repairs
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L0t

REPAIR PLATE - .032 24ST AL.
ALLOY SHEET ————

ALy M

FILLER PLATE -24ST AL ALLOY SHEET -

SAME GAGE AS DAMAGED MEMBER. ——

DAMAGE REPAIR

~

VIEW "E"

AN455-A04 RIVETS THRU SKIN
MINIMUM OF 3 ON EACH SIDE OF

REPAIR SPLICE PLATES-

032 24ST AL. ALLOY
SHEET,

J

DAMAGE. SPACE /2" ¢ C.

Ya (MIN.) TOP OF REPAIR PLATE
/ITO TOP OF DAMAGE.

,—AN430-AD4 RIVETS - SPACE
/2" ¢ C. (APPROX.)

REPAIR PLATE - 032 24ST
AL._ALLOY SHEET.

CASE I- DAMAGE UP TO Y2 FLANGE WIDTH.

USE FLAT REPAIR PLATE 'A.

CASE II-DAMAGE UP TO FULL FLANGE WIDTH

USE TWC FLAT PLATES SAME AS "A
8 SHOWN IN "VIEWE.

CASE II-DAMAGE THRU FLANGE 8 EXTENDING

INTO WEB. USE REPAIR PLATES "A" 8"B"

CASE I¥-INSERTION SPLICE REPAIR.

USE REPAIR PLATES "C"a "D"

_ N
A\\*- e .

m!U'/ RN
A4

X
o|—

REPAIR SPLICE PLATE- 032

24ST AL. ALLOY SHEET. — ———

AN430-AD4 RIVETS THRU
WEB . SPACE !/2" C.C. (APPROX ) —————

SPLICE REPAIR

Figure 60 - Fin and Stabilizer Rib Repairs
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where Used
Trailing Edge
Ribs

Cap Sheet
Nose Covering

Torque Tube

Bottom Cap
As Required

Description

Sheet
Bar
Sheet.

Sheet
Sheet
Tubing
Sheet
Sheet

24ST
24ST
24ST
24ST
3S&H
248T
24ST
248T

52S2H Aluminum Alloy

Lead

v

(

MATER IALS FOR REPAIR

TAIL SURFACES

.E Y

RUDDER

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size Thickness

.028
3/8
.028
.032
.040
.028
. 058
.064
. 040
To Suit

Item

Replacement

Patch and Splice Plates
Insertion and Replacement
Patch and Splice Plates
Patch and Replacement
Patch and Replacement
Insertion and Replacement
Patch and Splice Plates
Patch and Replacement
Mass Balancing

£~ AGB-10 °J2Y “A®y
03131 8183¥

£ uoj}oes
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where Used

Ribs

Trailing Edge

Tip Cap

Nose Covering
Torque Tube Inboard

Torque Tube Outboard

As Required

Description

Sheet

Sheet
Bar
Sheet
Sheet
Tubing
Sheet
Tubing
Sheet

MATERIALS FOR REPAIR

24ST
24ST
24ST
24ST
3S3H
24ST
24ST
24ST
24ST
24ST
Lead

TABLE v (CONT.)

TAIL SURFACES

ELEVATOR

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size Thickness

.028
.032
.028
3/8
.032
.020
. 083
.091
.095
.102
To Suit

Item

Insertion
Patch and
Insertion
Patch and
Patch and
Patch and
Insertion
Patch and
Insertion
Patch and

and Replacement
Splice Plate
and Replacement
Splice Plate
Replacement
Replacement

and Replacement
Splice Plates
and Replacement
Splice Plates

Mass Balancing

€= AG8=10 49y ‘AR

Q3121 4183¥
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Where Used

Tip Cap

Rib Typical

Skin Cover

Rib Inboard

Beam

Description

Sheet
Sheet

Sheet
Sheet

Sheet

TA%? ¥ (CONT.)

MATERIALS FOR REPAIR
TAIL SURFACES
STABILIZER AND FIN

Material

52S3H Aluminum Alloy
24ST Aluminum Alloy
24ST Aluminum Alloy
24S8T Aluminum Alloy
24ST Aluminum Alloy
24ST Aluminum Alloy
24ST Aluminum Alloy
24ST Aluminum Alloy

Size

Thickness

. 040
.028
.032
.028
.040
.051
.081
.081

Patch and
Insertion
Patch and
Patch and
Insertion
Patch and
Insertion
Patch and

Item

Repiacenent

and Replacement
Splice Plates
Replacement

and Replacement
Splice Plates
and Replacement
Splice Plates

£ 4013388

£~ AGB-10 48y "Aey
@31214183¥
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Section Y4
Paragraphs | to 6

SECTION 4
HULL

1. GENERAL.

a. The bodyv is of stressed skin semi-mono-
coque construction consisting in general of 24ST
aluminum alloy main bulkheads, vertical frames,
cross members, flooring, angle frames, stringers

and horizontal stiffeners covered with 24ST aluminum )

alloy panels. Cut outs are provided for the wind-
shield windows, doors and bow hatch. The hull and
fin are an integral part of the body.

b. All joints forward of Station #9 are
watertight and skin joints are watertight as shown
in Figure 62, which also notes watertight bulkheads.
Duprene sealing tape (See Table 1I) soaked in kero-
sene is used with Duprene cement (See Table II)
between the sheets and members at all watertight
joints. Repairs to the hull should be sealed against
water, when necessary, as in the original construc-
tion as described below in this Section. Watertight
wells are built into the hull for retraction of the
landing gear and tail wheel. All compartments are
entered through watertight doors. Each cabin door
is equipped with & smaller integral door which opens
inward allowing use of the compass (JRF-6B only).
The windows and windshield are watertight.

c. Special stiffeners are used to distri-
bute concentrated stresses at the wing attachment
fittings, landing gear and tail wheel attachment
points and cut outs.

d. The interior of the fuselage body is
divided into four sections. an anchor compartment in
the bow, the pilot’s comparument, passengers' cabin
and a baggage compartment aft. The floor is remov-
able for inspection of the hull bottom. The bulk-
heads at Stations #3 and #29 have removable plates
for inspection of the enclosed compartments.

2. CLASSIFICATION OF DAMAGE.-Damage to any
part of the hull structure should be inspected care-
fully to determine in which of the follcowing cate-
gories it should be placed:

a. Negligible Damage.

b. Damage Repairable By Patching.

c. Damage Repairable by Insertion.
d. Damage Necessitating Replacement.

NOTE

1f a slightly distorted structural member

has been restored to shape, and no cracks

or abrasions have occured, it should be
reinforced the same as a damaged section
repairable by patching,as material which
has been distorted may not retain its orig-
inal strength after being restored to
shape even though there are no cracks
or abrasions.

CAUTION

Special attention should be given to re-
pairs at or near the wing attachment fit-
tings, landing éear, tall wheel and talil
surfaces attachment points. For other than
negligible damage replacement is recom-
mended except when a patch repair can be
made as described in this chapter. These
areas are located between stations #10
to #¥17, #28 to #30, and aft of Station #32.

SKIN.

3. GENERAL.-The hull plating is shown in Fig-
ure 62 which notes material, location and thickness
of the panels.

4. NEGLIGIBIE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners and abrasions
may be neglected after smoothing out,provided ad-
jacent members are undamaged and riveting is undis-
turbed. Dents should be inspected to insure that
they are not stress wrinkles caused by failure of
internal structure. It is important that no per-
forations or large holes be classified as negligible
as these will impair the waterproofing or spray-
proofing of the airplane.

5. REFAIR OF DENTS, PERFOURATIUNS.-Dents more
than negligible can generally be smoothed out of
skin by hammering, and may then be neglected pro-
vided no damage has resulted from the treatment,
riveting is undisturbed and the damage has not af-
fected the internal structure. In smoothing up the
surface once the dent has been removed, emery cloth
may be used to remove surface roughness. (Use with
extreme care). Small holes in the skin less than
1/4 inch in diameter may be repaired by inserting
a rivet after the edges of the hole have been smoothed
out. The shank should be treated with cement (See
Table II) in waterproofed areas. ’

6. DAMAGE REPAIRABLE BY PATCHING.

a. Damage more than negligible and not as
extensive as to require insertion or replacement of
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FIN SKIN PARTIAL REPLACEMENT, SEE FIG.57 . /
SEE FIGS.108,109 811

FIN_BEAM REPAIRS
SEE _FIG. 58.

RIB REPAIRS,

SEE FIG.60.

UPPER CROSS FRAME REPAIRS, SEE FIG. 8I.

SKIN REPAIR PATCHES, SEF FIGS.108

WINDQW & Wi | INSTALLATION osaii2.
SEE FIG.85 i SKIN PARTIAL REPLACEMENT
PLEXIGLAS REPAIR, SEE FIG. 84, SEE_FIG. 63.

g3Lo1YLS3Y

TYPICAL SECTIONS REPAIRS, SEE FIG. 83, SHEETS 1 TO 6.

HULL BOTTOM REPAIRS, FLUSH TYPE- SEE FIGS.64 8 65
OUTSIDE TYPE- SEE FIG. 66.

CROSS FLOOR REPAIRS, SEE FIG. 70.
~———KEEL REPAIR, SEE FIG.67.
—CROSS FLOOR REPAIRS, SEE FIG. 70.

HULL BOW TO STATION ¥3 FRAMING,
SEE FIG. 74.

BOW_REPAIRS, SEE FIG. 73,

BULKHEAD REPAIRS, SEE FIGS. 758.78. : NOTE:

CROSS FLOOR REPAIRS, SEE FIG. 70.—— HULL SKIN PLATING DIAGRAM, SEE FIG. 62.
TYPICAL SECTIONS REPAIRS, SEE FIG 83 MATERIALS OF CONSTRUCTION OF FIN, SEE FIG.56.
SHEETS 170 6. PLYWOOD REPAIR, SEE FIG, 86.

CHINE REPAIR, SEE FIG. 68, TYPICAL JOINT SEALS, SEE FIG.107

Figure 61 - Hull Repair Reference Diagram
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a panel may be repaired by patching, as described
in Section 2, Paragraph 10la (2).

b. The flush type patch used for the wings
as described in Section 2, Paragraph 101b, may be
used on the hull with the exception that it is not
necessary to cut the internal frame, and patches in
waterproofed areas must be watertight as described
in Paragraph 65 below. These patches, shown in Fig-
ures 108 and 109, may be used on any part of the
hull where the damage will permit forming the patch.
Difficulty in forming the patch may be encountered,
for example, on the nose of the hull or on top and
around the pilot's cabin, in which case the skin
may be repaired as described in the next Paragraph
below. An outside patch (See Section 2, Paragraph
101c and Figure 111) may be used as an alternate
to the flush type patch, and should be watertight
the same as the flush patch.

7. DAMAGE REPAIRABLE BY INSERTIUN.-Damage
more extensive than that repairable by patching
as outlined above, may be repaired by insertion.

a. HULL BUTTOM PLATING.

(1) Damage to the hull bottom plating
repairable by insertion will usually result fronm
Striking submerged or other objects in the water
or on land. If the damaged skin is not repairable
by patching the damaged area should be cut away to
a smooth outline and new equivalent skin inserted
into the trimmed damaged area. The new plate should
be flush with the surrounding skin and fit snugly
all around. An inside plate of the next heavier
gage should be placed on the inside over the flush
plate overlapping and riveted as shown in Pigure
64, using the same type of rivets as in the sur-

rounding area.

(2) It will be necessary to remove the
cross floors in the way of this repair. These mem-
bers must be trimmed as shown in Figure 64. Bent
up reinforcement angles should be placed over the
top of the inside repair plate and cross floors and
riveted as noted. This repair is recommended for
extensive damage.

(3) An alternate type of repair for less
extensive damage may be made by using a reinforcement
frame on the inside of the flush repair plate as
shown in Figure 65. This repair is recommended for
damage to the hull plating at the main step where
the damage is in the way of the adjacent heavy stif-
feners.

(4) For more extensive damage in this area
in the way of these stiffeners a patch plate may be

placed over the smoothed out damaged area on the

RESTRICTED
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outside of the bottom skin and underneath the keel
as shown in Figure 66.

b. HULL NUSE.

(1) The nose of the hull is constructed of
24S0 and heat treated to 62,000 p.s.i. If the damage
cdnnot be repaired by patching as described in Para-
graph 6 above, the damaged area should be cut out
and replaced by a new equivalent section. It will
usually be desirable to replace an entire panel.
Panels will require special attention to forming;
reference should be made to Figure 72 and Paragraph
8 below.

(2) Severe damage to the hull nose skin
panels will generally result in extensive damage to
the internal structure at this station, in which
case reference should be made to Paragraph 30 below.

c. HULL PLATING - MISCELLANEOUS.-The sides
of the hull above the chine may be repaired by in-
sertion replacement of partial or entire panels.
(See Figure 63). The damaged area should be cut out
along adjacent internal members and replaced with
equivalent material, using original riveting and
following the procedure for riveting and skin joints
described in the following paragraph.

8. DAMAGE NECESSITATING REPLACEMENT.

a. If an entire new panel must be installed,
first remove the damaged panel by drilling out the
rivets. The new panel should be the equivalent of
the damaged panel. Place the new panel in position
and drill enough holes to hold it securely. (Every
fourth or fifth rivet hole is recommended). Then
install machine screws or metal clamps. Where the
new panel overlaps the adjacent skin, it is neec-
essary to drill from inside the fuselage out, and
where the new panel is inserted at the joint, holes
should be drilled from the outside. The new panel
should then be riveted in place, using the same
riveting and skin joints as in the original con-
struction and if waterproofing is required, refer-
ence should be made to Paragraph65 below. In general,
a skin panel should overlap the aft adjacent panel,
and should be lapped under the forward adjacent
panel; also panels should be lapped over adjacent
panels immediately below.

KEEL.

9. GENERAL.-The front and rear keels aye 24ST
aluminum alloy extruded members, Alcoa K11257.

NOTE
Damage to the keel necessitating repair,

in addition to corrosion, will ordinarily
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- Joy

N - o
REF. | NUMBER THICK- REF. | NUMBER THICK-
NO. | REQD. LOCATION ness | S'2F NO. | REQ'D. LOCATION NECSS SiZE
BE NOSE BUMPING 051 | a8x58 || 23 | IL-IR |STA*31-32 028 | 17X70
5 | IL-IR |DECK STA%*I-3 028 | 24x26 || 24 | IL-IR |STA*32-33 028 | 17/2Xx59
BERE DECK STA* 3-6 028 | 39x48 || 25 | IL-IR [STA.*33-34 028 | 14X70
4 | IL-IR | UPPER SIDE STA*3-9 028 | 20x75 || 26 | IL-IR [STA.*34-35 028 | 14V2X66
BERE DECK STA.*6-9 032 Y| 40Xx57 || 27 | IL-IR |STA.* 35-36 028 | 14X62
6 | IL-IR |LOWER SIDE WREEL ] 028 | 23X 126 ||*28 | IL-IR_|FIN FAIRING 032 | 36X36
7 | IL-IR |SIDE STA*9-i4 040 | 35%X51 |[*29 | IL-IR | BOTTOM FRONT OUTER 064 | 18V2x110
8 | IL-IR |UPPER SIDE STA*9l2-16 028 | 36X69 || 30 | IL-IR |BOTTOM FRONT INNER 057 | 34X 175
"0 | IL-IR | SIDE WHEEL POCKET 028 | 37x110 || 31 | IL-IR_|BOTTOM REAR 040 | 34X 153
1 | IL-IR | UPPER SIDE STA*16-24 028 | 27x81 32 | IL-IR | MIDDLE SIDE 028 | 16X99
"2 | IL-IR | SIDE STA*i4-24 o028 | 3ox10l || 33 [ TAIL WHEEL FAIRING - 051 | 10x17
T | IL-IR | SIDE STA*24-26 040 | 24X28 |[|*34 | | BOW WALK 051 | 16X45
g 5 | IL-IR | STA*26-27 028 | 19xsl |{x35 | 1 FIN FAIRING 040 | 39x45
= 16 | IL-IR | STA*27-28 028 | 20x77Vel| 36 | | FIN BOTTOM 028 | 38X82
2 [ 7 | iL-1R |STA*28-29 028 | 22x7312|| 37 | FIN CENTER 028 | 33X68
8 | IL-IR | TOP GENTER STA*I6-26 o028 | 28x102 || 38 | | FIN TOP 028 | 27x46
9 | IL-IR_[TOP OUTER STA%6-24 028 | 7v2X76 ||*39 | IL-IR |DOME SIDE - OUTER 028 | 15X34
50 | IR TOP DECK OUTER STA*24-26 | 028 | 24V2x28|| 40 | IL-IR | DOME TOP - CENTER 028 | 8x49
51 | IL-IR |STA*29-30 028 | 19x80 || 4! | IL-IR |DOME CENTER-INTERMEDIATE | 028 | 8l4X39
22 | IL-IR |STA*30-3| 028 | 17x70 || 42 | IL-IR |DOME OUTBOARD-INTERMEDIATE | 028 | 834X34
NCYYE' N(TTE'

ALL MATERIAL 24ST ALUMINUM ALLOY SHEET UNLESS

OTHERWISE NOTED.

Sl

* REF. NO. 28 - 35S I/2H

* REF. NO. 29 - 3S V2H

* REF. NO. 34 -[525 V4H

\ 3si2H

% REF._NO. 35 - 35 ¥2H

* REF. NO. 39 - 525 /2H

Figure 62 — Hull Skin Plating Diagram (Sheet 2)
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result from collision with floating ob-
jects cavsing bending, breaks or severe
distortion, or from & "wheels-up" land-

~ ing on concrete runways, etc. which "burns
off" a portion of the keel, which will
generally occur in the vicinity forward
of the main step. Check for leaks result-
iﬁg from damage to the waterproofing.
~—

10. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents free from cracks, sharp corners and abrasions
and less than 1/16 inch deep, and smoothed out nicks
less than 1/8 inch deep may be neglected if riveting
is undisturbed, the section is undistorted and there
are no leaks. Damage to the lower portion of the
keel, which does not affect more than 1/4 the depth
of the member (approximately 1/8 inch) may be neg-
lected.

11. DAMAGE REPAIRABLE BY INSERTION.-Damaged
areas should be cut out for the full width of the
keel and & new equivalent section inserted as shown
in Figure 67, with a splice plate riveted on the
inside. As & rule, bent and distorted sections will
require an insertion repair, although in some cases
it may be possible to straighten the damaged section
and reinforcé with an inside plate the same as &
splice plate used for an insertion repair. When an
insertion repair is made, the inserted section must
#{t as closely as possible against the original

.jacent section. (1/64 inch maximum tolerance) .
Special attention must be paid to waterproofing
when repairing a bent, distorted or otherwise dam-
aged keel, and reference should be made to Paragraph
65 below.

~— 12. DAMAGE NECESSITATING REPLACEMENT.-A dam-
aged keel not repairable by insertion must be re-
placed as in the.original construction.

CHINE.

13. GENERAL.-The forward chine is a 24ST al-
uminum alloy extended angle, Alcoa K12025, and the
rear chine Alcoa K15087.

14. NEGLIGIBLE DAMAGE.-Dents and nicks may
be classified as negligible the same as for the

keel as noted in the applicable parts of Paragraph
10 above.

15. DAMAGE REPAIRABIE BY PATCHING.-Damage to
either flange up to 1/2 its width may be repaired
by an outside flat plate as shown in Figure 68 pro-
vided the damage does not affect the radius and
waterproofing is not impaired.

16. DAMAGE REPAIRABLIE BY INSERTION.-If the
damage cannot be repaired by patching, the damaged
.action should be cut out midway between attach-

RESTRICTED
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ments and a new equivalent length inserted, which
must fit snugly against adjacent structure. (1/64
inch maximum tolerance). Use a bent up angle splice
plate on the inside as shown in Figure 68, making
watertight joints as described in this Section.

17. DAMAGE NECESSITATING REPIACEMENT.-If the
chine cannot be repaired by patching or insertion,
it must be replaced with an equivalent undamaged
section having watertight joints as described in
this Section.

CROSS FLOORS.

18. GENERAL.-The cross floors are "V" shaped
sections reinforcing the hull bottom and stiffened
across the top by channels.

NOTE

Damage will generally result from poor
landings or collision, causing distortion
and misalignment.

19. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents less than 1/16 inch, and free from cracks,
sharp corners and abrasions may be neglected, if
riveting is not disturbed, and the section is un-
distorted. Isolated nicks in the free edges of the
upper cross channel or the edge of the bent up flange
may be neglected if less than 1/8 inch deep and
riveting is undisturbed. Smoothed out holes in the
web less than 1/2 inch in diameter may be neglected
if more than four diameters on centers from any
similar hole or one inch from the radius of the
flange or attachments.

20. DAMAGE REPAIRABIE BY PATCHING.

a. Small holes in the web may be repaired
by cutting out the damaged area and covering with
a 24ST aluminum alloy flat patch of the next heavier
gage. Reference should be made to Figures 70 and 114.

b. Damage involving the flange and/or web
may be patched with a bent up plate as shown in
Figure 70.

¢c. If a distorted member can be restored to
shape, it may be reinforced with two flat plates,
one on each side of the member as shown in Figure 70.

d. Damage to the channel stiffener may be
repaired by patching as noted in Figure 70.

e. Be sure rivets where required are coated
with watertight cement. (See Table II).

21. DAMAGE REPAIRABLE BY INSERTIUN.-A damaged
section of the web may be cut out and & new equiv-
alent portion inserted using two splice plates as
in Paragraph 20c above and shown in Figure 70. Refer
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to Paragraph 20e above.

29, DAMAGE NECESSITATING REPLACEMENT.-Damage
to the web not repairable as above necessitates
replacement with an equivalent undamaged member.
If the cross channel cannot be repaired by patching
it should be replaced.

STEPS.

29. GENERAL.-The main and rear steps are lo-
cated just aft of Station #16 and #29, respectively.

24. NEGLIGIBLE DAMAGE.-Dents and nicks may be

neglected as in the case of cross floors outlined -

in Paragraph 19 above.

25. DAMAGE REPAIRABLE BY PATCHING.-These mem-
bers should be repaired the same as the cross floors
as described in Paragraph 20 above, except that all
repairs should be waterproof as described in this
Section.

26. DAMAGE REPAIRABLE BY INSERTION.-Refer to
Paragraph 21 above, taking care to waterproof re-
pairs where required.

27. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable by patching or insertion requires
replacement with a waterproofed undamaged member
as in the original construction.

BOW.

2&. GENERAL. ~The bow includes the nose for-
ward skin panels and decks, internal structure in
the nose, forward cross floors, angle rings; for-
ward waterproofed bulkheads, stringers, stiffeners
and bow hatch compartment structure; also the forward
portions of the keel and chines. The bow compar tment

is provided with a double door folding hatch. -
NOTE

fni~ area is liable to severe damage in
the event of collision with floating or
other objects, which will necessitate ex-
tensive repairs or possible replacement
of the entire structure.

29. NEGLIGIBLE DAMAGE.-Damage to the bow struc-
ture is described for the individual members under
the appropriate paragraph headings in this Section.

'30. METHUD OF REPAIR.-Patching, insertion or
replacement of the members comprising the bow struc-
ture is described under the appropriate paragraph
headings in this Section. The bow skin below the "T"
formed by angles in the nose may be reinforced ac-

cording to Figure 73 for distortion, dents and per-

forations. The internal structure reinforcing the
nose panels should be repaired as noted in Figure 73,

Section 4
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with special attention to waterproofing. In the event
that these members are damaged to an extent nec-
essitating replacement, members should he replaced
with equivalent structure. If it is necessary to
rebuild this structure, reference should be made LO
Figure 74.

BULKHEADS (SOLID).

31. GENERAL.-The solid waterproofed bulkheads
in general consist of 21ST aluminum alloy plating
reinforced by stitfener angles and channels.

BULKHEAD PLATING.

2. NEGLIGIBLE DAMAGE.-small, smooth isolated
dents in the bulkhead plating may be neglected if
less than }/16 inch deep and free from cracks, sharp
corners or abrasions, riveting is undisturbed and
adjacent members are undamaged.

NOTE

Check carefully for dents, holes, cracks
and damaged riveting, and for leaks in
the waterproofing. In addition to minor
damage, bulkheads may be severely damaged
such as misalignment, distortion, tearing
and buckling.

33. DAMAGE REPAIRABIE BY PATCHING. - If the
material is cracked or broken, the damaged portion
should be cut away using 1/4 inch minimum radii.
Isolated holes up to 1/4 inch in diameter may be
repaired by inserting a rivet treated with waterproof
cement. Larger holes or otherwise damaged areas may
be repaired by riveting a watertight 24ST aluminum
alloy patch of the next heavier gage over the smoothed
out damaged area in accordance with Figure 114. The
patch may be placed on either side of the bulkhead,

depending on interference with stiffeners.

34. DAMAGE NECESSITATING REPLACEMENT. -Damage
too extensive to make a patch repair practical should
be repaired by replacement of the bulkhead plating

as in the original construction.

BULKHEAD STIFFENERS.

35. GENERAL.-The solid bulkheads are stiffened
by vertical and horizontal angles and channels. Door
frames are riveted channel sections and serve as
additional stiffeners.

36. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents less than 1/16 inch deep may be neglected if
free from cracks, sharp corners or abrasions’ also
isolated nicks in the free edges of the flanges may
be neglected after cleaning out if less than 1/8 inch.

37. METHOD OF REPAIR.-Damage up to 1/2 the
cross sectional area may be repaired by patching.
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When the damage exceeds this amount, the shorter
members should be replaced; while the longer members

1y be repaired by cutting out the damaged section
and inserting a new equivalent section. Whether to
repair by insertion or replace the member should
be governed by the extent of the damage and the
dictates of speed and economy. Reference should be

wde to Figure 83, Sheets 1 to 6, inclusive, showing
\”Typical patch and insertion repairs to channel and
angle stiffeners. The repai} of attaching angles is
noted in Figure 78. Repairs are made by shaping a
patch of 24ST aluminum alloy, fitting to the member
being repaired and riveting as shown in Figure 83,
Sheets 1 to 6, inclusive, using the same type of
rivets as in the original structure. For typical
bulkhead repairs, reference should be made to Fig-
ure 75.

ANGLE RINGS.

38. GENERAL. -Some bulkheads in the forward
section such as the hatch compartment are comprised
of angle rings above the cross floors, attaching to
the skin. Adjacent stringers are notched for these
rings.

39. NEGLIGIBLE DAMAGE.-Dents up to 1/16 inch
free from cracks, sharp corners and abrasions may
be neglected if adjacent riveting is undisturbed.
lsolated nicks up to 1/8 inch in the free edges of

ae flanges after smoothing out may be neglected.

40. DAMAGE REPAIRABLE BY PATCHING.-Damage up
to the full cross sectional area may be repaired
by patching. These members may be repaired by a
“ent up angle patch as shown in Figure 78. Severe

«__dmage which may be encountered in the forward sec-

tion, resulting in severe buckling and distortion,
will necessitate replacement of these members with
equivalent sections.

41. DAMAGE NECESSITATING REPLACEMENT.-Damaged
rings not repairable by patching should be replaced
with undamaged equivalerits as in the original con-
struction.

VERTICAL FRAMES.

42. GENERAL.-In addition to the solid bulk-
heads, the hull is stiffened by channel section
vertical stiffeners as shown in Figures 79 and 80.
These members extended from the cross floors and
aft of Station #13 in conjunction with the upper
cross frames comprise a bulkhead frame.

43. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents, less than 1/16 inch deeé, free from cracks,
sharp corners or abrasions; small, isolated nicks
" the free edges of the flanges 1/8 inch deep after

Se—

being cleaned out and small scores confined to a
single face of a section may be neglected.

44. DAMAGE REPAIRABLE BY PATCHING.

a. Damage more than negligible which affects
up to 1/2 the cross sectional area may be repaired
by patching.

" NOTE

Before starting repairs, inspect these
members and adjacent structures for dis-
tortion, elongated rivet holes and other
damage.

b. Broken, cracked or otherwise damaged areas
should be cut away, keeping 1/4 inch minimum radius.
Damaged areas should be straightened, if necessary,
to allow the patch to seat properly. These members
must be kept as straight as possible as in the orig-
inal construction.

c. Material for patch repair is 24ST alumi-
num alloy sheet cut to the size and bent up into the
shape shown in Figure 83, Sheets 4 and 5 and riveted
according to Figure 83, Sheet 6. Ubserve the correct
bend radii and use the thickness of material noted.

d. If the damage is in the way of horizontal
members, so that a patch cannot be fitted, the dam-
aged area should be cut out across the entire section
and an insertion repair made.

45. DAMAGE REPAIRABLE BY INSERTION.-For dam-
age more extensive than.that repairable by patching,
an insertion repair is indicated unless the entire
member must be replaced. Proceed as follows:

a. Remove rivets over damaged section.

b. Cut out the frame midway between pairs
of existing rivets at least long enough to permit
fitting of the repair plate.

c. Insert new equivalent section, making sure
butt joints are fitted snugly. (1/64 inch maximum
tolerance) .

d. Make up repair plates, shaped, formed and
riveted as shown in Figure 83, Sheets 4, 5 and 6.

46. DAMAGE NECESSITATING REPLACEMENT.-Damage
not repairable by patching or insertion necessitates
replacement with an equivalent undamaged section.

UPPER CROSS MEMBERS.

47. GENERAL. -These members are formed from
24S0 aluminum alloy sheet and then heat treated;
flanged lightening holes stiffen the structure.

48. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents less than 1/16 inch deep and free from cracks,
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sharp rorners and abrasions: and iselated nicks in
the free edges of the bent up flanges may be neg-
lected if riveting is undisturbed and the section
is not distorted. Holes in the web up to 1/2 inch
diameter aftter smoothing out may be neglected if
more than one inch from the tlange or lightening
hole, and more than four diameters on centers from

any similar hole.

1Y. DAMAGE REPAIRABLE BY PATCHING.-If the mat-
erial is cracked or broken, the damaged portion
should be cut away, keeping 1/4 inch minimum radii.

If the edge of a lightening hole is damaged, it.

may be patched in accordance with Figure 115. Dam-
age to the flange should be patched with a bent up
angle as referenced in Figure 81. Damage to the web
may be repaired with a flat patch of the next heavier
gage in accordance with Figure 114 if there is room
to fit the patch. This patch is recommended for web
damage in the lightening hole area and should be
placed on the side opposite the lightening hole
flanged edges. It may cover the lightening holes.
Damage to the web in the narrow portions of the
member or damage involving the web and flange may
be repaired with the bent up patch, having top and
bottom flanges as shown in Figure 81.

50. DAMAGE REPAIRABIE BY INSERTION.-A damaged
section of the rib may be cut off and a new equiv-
alent section spliced in, using at the butt joint
the patch with top and bottom flanges as shown in
Figure 81.

51. DAMAGE NECESSITATING REPLACEMENT.-A dam-
aged member not repairable by patching or insertion
should be replaced with an equivalent undamaged

member.

HORIZONTAL FRAMES (STRIKGERS .

2. GENKRAL.-The nhorizontal members which ex-
tend in varving lengths throushout the fuselage are
formed and extruded angles, channels and "Zee" sec-
tions.

53. NEGLIGIBLE DAMAGE.-In general, negligible
damage to these members is classified the same as
to the vertical frames as described in Paragraph 12,
above.

54. DAMAGE REPAIRABIE BY PATCHING.

a. Damage to these members close to or in the
way of cut-outs and attachments in the vicinity
of the bulkheads, vertical frames and angle rings
should Be inspected with special care to determine
if an insertion repair instead of a patch repair
should be made.

b. The horizontal frames may be patched in

accordance with Paragraph 44a, b, and ¢ above, unless

Section 4
Paragraphs 48 {Cont.) to 60

the damage is in the way of vertical members so that
a patch cannot be fitted, in which case an insertion
repair should be made.

NOTE

The "Zee" stringers reinforcing the hull
bottom adjacent to bulkhead Station #13,
should be repaired with special care. Dam-
age up to 1/2 the cross sectional area
may be repaired by patching as shown in
Figure 83, Sheet 3 and riveted according
to Figure 83, Sheet 6. If the damage is
too close to adjacent bulkheads, to permit
fitting of the patch, replacement of these
members is recommended.

55. DAMAGE REPAIRABLE BY INSERTION.-Refer to
Paragraph 45 above.

56. DAMAGE NECESSITATING REPIACEMENT.-Refer
to Paragraph 46 above.

WiND OWS .

57. GENERAL.-Plexiglas windows are provided
in the pilot's compartment side windows which slide
aft. The windshields are 1/4 inch laminated plate
glass. The center cabin window openings are covered
on the outside by Plexiglas blisters each of which
houses a compass. The windows and windshield are
set in metal framework sealed against water.

58. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents in the metal framework free from cracks, sharp
corners, and abrasions, and cleaned out nicks which
do not interfere with operation of the windows may
be neglected.

59. DAMAGE NECESSITATING REPIACEMENT.-Damage
which interferes with operation of pilot's windows,
large dents which cannot be hammered out without
damaging the material., severely cracked areas and
tears or fractures necessitate replacement of the
damaged member. Distorted sections which cannot be
repaired by hammering or straightening to original
shape should be replaced.

NOTE

Since damage to waterproofing may allow
water or cold air to penetrate the in-
terior, the windows must be kept properly
sealed as described below.

PLEX1GLAS. ’
60. REPAIR OF CRACKS AND HOLES.

a. Cracks in Plexiglas should be repaired by
drilling a hole at each end of the crack and insert-
ing a rivet or thread screw. In addition, to repair
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longer cracks, holes should be drilled one inch
“ove and below the ends of the cracks and then
e lamping it together by means of a wire inserted
in these drilled holes and twisting the wire tightly.

b. Small holes in Plexislas should be cleaned
out and a patch of Plexiglas riveted or screwed over
I
1 hole. Typical repairs to Plexiglas are shown
~— . )
in Figure 84.

61. REFAIR o SCRATCHES.

a. Plexiglas is not affected by sunlight,
salt water, or oil and will not crack or discolor
with age. Leaded and aromatic fuels are destructive
to Plexiglas.

b. It will scratch if cleaned with gritty
rags and should always be wiped off with clean soft
rags, thoroughly loosening dirt or greuase with water
before rubbing hard.

¢. Scratches should be removed as follows:
Use #120 wet-or-dry paper until scratches disappear.
Remove sandpaper frosting with "Kenite" rubbing com-
pound, finishing off with chalk and Berryloid polish
as above. A soft buffing wheel mounted in an electric
drill will reduce the labor involved.

d. Buffing, sanding or polishing of Plexi-
olas should not be attempted unless absolutely nec-
) ssary.
\_/,
CAUTION

Never clean Plexiglas with dope or lacauer
thinner or any of the following soluvents:
acatone, ethyl acetate, benzene or ethyl
Adichlortde. A1l of these liquids are ab-
sorbed by Flexiglas and will chonge its
‘structure such that exposure to water or
molst air will cause severe clouding.

52. REPLACEMENT UF PANELS. - Damaged Plexiglas

which cannot be repaired as described above nec-

essitates replacement of the panel with a new equiv-
alent panel, watertight as described in the following
Paragraph. The panel may be cut to the desired size
from a flat sheet of Plexiglas of the desired thick-
ness.

33. WATERPROUFING.-When installing new Plexi-
glas panels, the procedure noted in Figure 85 and
described as follows is recommended:

a. Remove damaged panel and frame.

b. Apply Vulcatex caulking compound (See

Table 11) or equivalent to the inside of the fusel-

age skin where it comes in contact with the panel
1en installed.

RESTRICTED
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¢. Set panel in, and press against caulk-
ing compound until it adheres.

d. Apply Vulcatex compound or equivalent
around the edges of the panel, making sure the com-
pound will come in contact with the frame when in-
stalled.

e. set frame in, pressing hard so that it
is well sealed against the Plexiglas. Adhesion may
be assisted by hammering the frame if care is taken
not to damage the frame or panel.

f. Apply Bostik cement (See Table I1) or
equivalent around the exterior of the panel for
about 1/8 inch all around making sure it is well
sealed between the fuselage skin and the panel on
the outside.

g. Remove excess cement around outside of
panel.

A new windshield panel may be installed by applying
Vulcatex or equivalent, then installing the panel
similar to the procedure for a Plexiglas window
panel. (See Figure 85). Then apply Duprene cement
(See Table II) similar to waterproofing of a joint
in the hull skin, P.A.w. ("Protective and Water-
proof™) sealing tape (See Table I1I) soaked in kero-
sene, and next apply a layer of Duprene cement.
Be sure panel is pressed tightly in place against
the frame and the tape and cement is carefully ap-
plied. Treat the outside of the windshield the same
as Plexiglas window-panels, applying Bostik cement
or equivalent.

WATERTIGHT JOINTS,

54. GENERAL.-The hull is watertight as out-
lined in Paragraph 1 above.

65. REPAIR PRUCEDURE.-A1ll repairs in water-
tight areas should be made watertight as in the
original construction, which was done by using P.A.W.
("Protective and Waterproof") tape soaked in kero-
sene and applying Duprene cement. (See Table II)
A coating of cement should be used to secure the
tape to one surface. The other surface should be
covered with cement and the two riveted together
with the tape between the two members. After soak-
ing the tape in kerosene, the grease-like coating
must be removed with a clean rag or rivets will be
difficult to drive through the tape. In repairs,
zinc chromate paste may be substituted for Duprene
cement. Gasoline should not be used to wet the tape
as it dries too quickly. Reference should be made
to Figure 107 and Section 2, Paragraph 92 which
describes the preparation of gas tight joints, the
general procedure being similar to waterproofing
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of joints except that Fairprene instead of Duprene
is used as the sealant. (See Table II).

DOORS.

66. GENERAL.-The watertight compartments are
entered by watertight doors. (See Paragraph 1 above) .

Rubber moulding is used to seal the doors.

67. DAMAGE NECESSITATING REPLACEMENT.-Cracks
and other damage to the rubber moulding will gener-
ally necessitate replacement of the moulding. Damage
to the door framework, which affects waterproofing,
or damage such as distortion which interferes with
the operation of the doors will necessitate replace-
ment of the damaged members with new equivalent
members and refitting of the entire door structure.

FLOORS.

68. GENERAL.-The floors in the pilot's cock-
pit and in the hatch in the forward section are
24ST aluminum alloy, while the floors in the passen-
ger's compartment and the baggage compartment are
plywood boards.

69. METHUD OF REPAIR.-The metal flooring should
be repaired similar to repair of the solid bulkhead

Section 4
Paragraohs 85 {Cont.) to 72

plating by riveting a patch over the cleaned out
damaged area (See Figure 114) or replacing a dam-
aged section. Reference should be made to Para-
graphs 32 to 34 above. If the plywood flooring
is damaged, it should be replaced with a new equiv-
alent section as in the original construction, or
repaired in accordance with Figure 856.

FITTINGS.

70. GENERAL.-The wing attachment fittings are
installed at the top of vertical channels in the
hull where the wing center section is attached to
the hull.

71. ESTIMATION OF DAMAGE. - Small nicks less
than 1/16 inch deep, and scores less than .010 may
be neglected after being cleaned out. Inspect care-
fully for cracks and distortion. Damage to these
members will generally be the result of extensive
damage to the hull and wing structure, resulting
from severe concussion.

72. DAMAGE NECESSITATING REPLACEMENT.-For dam-
age other than negligible, thé fittings should be
replaced with equivalent undamaged members.
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FORWARD )
A —— ORIGINAL SKIN LAP /——ORIGINAL SKIN

A MEM
];V/—vsfmc L__MEMBERS

-

\HORIZONTAL MEMBER

I |_——REPLACEMENT _ SKIN:-
T 24ST AL. ALLOY SHEET
SAME GAGE AS ORIGINAL
SKIN, SEE FIG.62

h

SECTION "A-A""

USE_ORIGINAL RIVET TYPE AND SPACING., WHERE

RIVET HOLES ARE ENLARGED USE NEXT LARGER
NOTE: SIZE RIVET.

ALL RIVETS AND JOINTS SHOULD BE WATERPROOFED
BELOW THE HULL WATERTIGHT LINE.

Figure 63 - Hull Skin Insertion Repair
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CROSS FLOOR BOTTOM ANGLES:-3/4 X 1'/4 X .064

24 ST AL. ALLOY SHEET

CROSS FLOORS IN WAY OF

REINFORCING PLATE: \

064 X 1374 x 37/8 24 ST\. )
AL. ALLOY SHEET :

REPAIR PLATE SHOULD BE
CUT AS SHOWN.

" L Z

TR ————4 sTa ¥a

STATION ¥28A

INSERTION SKIN PLATE:- .O5i
AL. ALLOY SHEET

———REPAIR PLATE:-.064 24 ST
AL. ALLOY SHEET

NOTE :-

BOTTOM RIVETS ARE NAF 210988- AD6 USING

ORIGINAL RIVET SPACING.
ALL OTHER RIVETS ARE AN430-AD5
SPACED APPROX. 3/4"0R1"C.C.

NOTE~-

ALL RIVETS AND JOINTS SHOULD BE
WATERPROOFED

Figure 64 - Hull

Bottom Repair — Flush Type
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REPAIR FRAME - O57XIV2 24 ST AL. ALLOY SHEET

N—
4
N
STA. *17
INSERTION SKIN:- .057
24 ST AL. ALLOY SHEET
NAF 210988 - AD6 RIVETS
FOLLOW ORIGINAL KEEL
SPACING ALL AROUND PATCH
- -—STA. %16
h
AN .
N

NOTE :-

ALL RIVETS AND JOINTS SHOULD BE

WATERPROOFED (REF))

\\,‘
.’}
Figure 65 - Hull Bottom Repair - Flush Tyype
N
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12001-80 (REF

STATION *1i

-~STATION * 13

STATION * 14

CHAMFER EDGES OF
REPAIR PLATE.

REPAIR PLATE~ 064 24 ST -
AL. ALLOY SHEET.

NAF 210988- AD6 RIVETS
SPACED ON 34" CENTERS.

NOTE=-

ALL RIVETS AND JOINTS SHOULD BE
WATERPROOFED (REF.)

Figure 66 — Hull Bottom Repair - Outside Plate
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NAF 210988-AD6 RIVETS. MINIMUM OF ( :

- 14 ON_EACH SIDE OF JOINT USING ‘.;
PRESENT HOLES.
—_ REPAIR PLATE: 09| 24ST AL.
, ALLOY SHEET
N
057 BOTTOM SKIN (REf
KEEL- ALCOA ®*11257 (REF.
¢OF JOINT OR DAMAGE
INSERTION- ALCOA®* 11257, SEE FIG.106, SHEET 2.
KEEL SEVERE DAMAGE OR SPLICE REPAIR ~
- (
N

WATERPROOF CEMENT

WATERPROOF TAPE

WATERPROOF CEMENT

NOTE:
SEE TABLE II FOR
MATERIALS SPECIFIGATIONS.

RIVETS 8 JOINTS SHOULD \
BE WATERPROOFED (REF) ’

Figure 67 — Keel Repair
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- NAF210988- AD6 RIVETS THRU BOTTOM SKIN -
// SPAGE APPROX. I” € C

L ~—REPAIR SPLICE PLATES-24ST AL
QD/ ALLOY SHEET-.09! FOR_ALCOA ¥K12025
C) & _.064 FOR ALCOA #15087
. SEE _NOTE.
~NAF 210988-AD6
RIVETS. PICK UP ;
EXISTING HOLES ZMIN)
.‘/’
P
e

AN455-AD4 RIVETS THRU SIDE
SKIN. USE PRESENT HOLES WITH
NEW RIVETS SPAGED IN BETWEEN
AS_SHOWN. MINIMUM OF 9 RIVETS
ON_EACH SIDE OF JOINT.
NEW RIVETS SHOWN THUS +

SIDE sxm———\,ﬂ

CHINE
REPAIR PLATE —

BOTTOM SKIN ‘\

SECTION THRU REPAIR

UT AS SHOWN
BETWEEN RIVETS

.

INSERTION- USE
ORIGINAL ALGOA OR
EQUIVAL ENT

SEE NOTE

INSERTION REPAIR

NAF210988 RIVETS, AD6 FOR ALCOA *K-12025 &
ADS5 FOR_ALGOA *15087. PICK UP EXISTING HOLES.
MINIMUM OF 3 ON EACH SIDE OF DAMAGE .

/,f—S|DE SKIN (REF. )

~ FILLER PLATE - SAME GAGE 24 ST AL
s ALLOY SHEET AS DAMAGED MEMBER
CUT TO FIT

REPAIR PLATES-245T AL ALLOY
SHEET, .09! FOR ALCOA # K-12025

064 FOR ALCOA®15087 E
SEE NOTE — —————————— <

AN455-AD4 RIVETS- PICK UP EXISTING
HOLES- MINIMUM OF 8 OR 9 RIVETS
ON EACH SIDE OF DAMAGE

CASE 1- DAMAGE UP TO Y2 WIDTH QF VERTICAL LEG
USE REPAIR PLATE "A"

CASE II- DAMAGE UP TO /2 WIDTH OF LOWER LEG
USE REPAIR PLATE "B"

I

BOTTOM SKIN (REF)

5
16 4

CASE II - INSERTION REPAIR- USE REPAIR }
PLATES "C" ‘?E

ALCOA ®K-12025 FROM STA.1 T
ALCOA ¥15087 FROM STA. |

PARTIAL DAMAGE REPAIR

Figure 68 - Chine Repair
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~—
Grumman
Ref. No. Part No. Description Material Thickness

1 12032 Nose Cross Floors
12032-4 "Z" Member 24ST Aluminum Alloy Sheet 037
12032-5 Channel 24ST Aluminum Alloy Sheet 040
12036 Similar to 12032 with addition of vertical "Z" braces
12036-5 "Z" Member 24ST Aluminum Alloy Sheet .072
12036-6 Channel £48ST Aluminum Alloy Sheet .057
12036-9 "Z" Brace 248T Aluminum Alloy Sheet .28
12040 Same as 12036

2 &3 12045 Floor Frames
12045-7 "Z" Member 24ST Aluminum Alloy Sheet 072 |
12045-8 Channel 2487 Aluminum Alloy Sheet .057 ;
12045-11 "7" Brace 24ST Aluminum Alloy Sheet .028 ’
12045-12 Angle Aluminum Alloy Ext. 78-K

figure 69 ~ Hull floor Frames

N
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- ¥ PATCH REPAIR- SEE_FIG. 114 /) / /
v *
; —ORILL *40(098) HOLE AT

\ \  END OF CRACK BEFORE

\\ PATCHING.

DAMAGE CLEANED _TO A
SMOQTH _QUTLINE.
USE THIS LARGER SIZE
PARTIAL REPLACEMENT OR PATCH FOR DAMAGE EX-
REINFORCEMENT _REPAIR ) CEEDING Y2 WIDTH OF WEB.
PLATES™- SAME_GAGE 24ST /
AL ALLOY SHEET A REPAIR PLATE WHEN
C————‘S—EE—“SROSS FLOOR. / DAMAGE DOES NOT
/ \ / EX i/2 WIDTH OF W
AN430-AD6 2 3 _ 24ST_AL. ALLOY SHEET -
RIVETS EACH_SIDE ‘ NEXT HEAVIER GAGE.
OF JOINT. ;
i 3 8
3 . FILLER- SAME_GAGE 24ST
AL ALLOY SHEET AS
\/) %(APPROX.) CROSS FLOOR.
NAF 210988-AD6 SKIN
RIVETS, USE_WITH WATER-
PROOF__CEMENT.
- AN430-ADE RIVETS
~— SPACE  3/4C.C. (APPROX)
CHANNEL REPAIR-SEE FIG. 83
SHEETS 4,586
/
/
NOTE: L
THIS REPAIR IS APPLICABLE TO THE STEPS SEE DETAIL ABOVE
EXCEPT THAT SUCH REPAIRS MUST BE
WATERPROOFED.
o Figure 70 - Cross Floor Typical Repairs
/ )
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5,

e L v s DA o ke

~ Grumman -
Ref. No. . Part No. Description Material Thickness

1 12001-31 Stringer 11-1R 24ST Aluminum Alloy Sheet .028
12001-30 Stringer 2L-2R 24ST Aluminum Alloy Sheet 028

3 12001-28 Stringer 1L-1R 24ST Aluminum Alloy Sheet .040

1 12073-8 Side Sheet (2) 24ST Aluminum Alloy Sheet .051
12073-1 Side Sheet Angle 1L-1R 24ST Aluminum Alloy Ext. 734-18
12073-2 Side Sheet Angle 1L-1R 24S5T Aluminum Alloy Ext. 9823

5 12073-7 Panel 24ST Aluminum Alloy Sheet .064
12073-4 Panel - Stiffening Angle 24ST Aluminum Alloy Ext. D-14594
12073-6 Channel - Stiffening Angle 24ST Aluminum Alloy .057

6 12043 Water Tight Bulkhead Station #7

7 12036 Cross Floors See Figure 69
12040 Cross Floors See Figure 69

o] 12001-22 Cabin Rail 24ST Aluminum Alloy Ext. 1377

9 Bottom Sheets See Figure 62

10 120001-5 ¥rame Sta. #10 11-1R 24ST Aluminum Alloy Ext. D~14584

11 12045 Cross Floors See Figure 63

Figure 71 - Hull Structure — Pilot's Cabin
€7 RESTRICTED




Ref. No.

Grumman
Part No.

12004-1
12004-2

12004-9

12004-16
12004-17
12004~18
12004-45
12004-46
12004-32
12004-33
12004-34
12004-35
12003-36
12004-37
12004-38
12004-39
12004-40
12004-41
12004-42
12004-43

RESTRICTED
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Description Material Thickness
Frame (Nose) Sta. #1 24ST Aluminum Alloy Sheet .064
Frame Sta. #2 24ST Aluminum Alloy Sheet .064
Nose Bumping 24ST Aluminum Alloy Sheet .051
Nose Rib Assembly '

Angle 24ST Aluminum Alloy Ext. K-734-18

Sheet 24ST Aluminum Alloy Sheet .040
Angle 24ST Aluminum Alloy Ext. K-734-18

Angle 24ST Aluminum Alloy Ext. K-734-18

Angle . 24ST Aluminum Alloy Ext. K-734-18

Horizontal Rib

Stiffener 24ST Aluminum Alloy Sheet .028
Reinf. Angle 24ST Aluminum Alloy Ext. 734-18

Reinf. Angle 24ST Aluminum Alloy Ext. Alcoa 78K

Reinf. Angle 24ST Aluminum Alloy Ext. Alcoa 78K

Reinf. Angle 24ST Aluminum Alloy Ext. Alcoa 78K

Horizontal Rib

Stiffener 24ST Aluminum Alloy Sheet .028
Reinf. Angle 24ST Aluminum Alloy Alcoa 734-18 ’
Reinf. Angle 24ST Aluminum Alloy Alcoa 78K

Reinf. Angle 24ST Aluminum Alloy Alcoa 78K

Reinf. Angle 24ST Aluminum Alloy Alcoa 78K

Figure 72 - Hull Nose Frame and Plating
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CRACKED LIGHTENING HOLE
REPAIR - SEE FIG 115

-— REINFORCEMENT PLATE -

064 24 ST AL. ALLQCY SHEET.

NAF 210288-AD6 RIVETS
SPACED APPROX. 1"GC.C.

ANGLE REPAIR- SEE FIG .60 —

~—~——"7" SECTION REPAIR - SEE F1G.83,
SHEETS 186.

BOW STRUCTURE

Figure 73 - Bow Repalrs

BOW REINFORCEMENT

*ARN

- 19y
431014183

g-A58-10
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h - ————{29aNa55-0a_(6)

e OF AIRPLANE

APPROX. 5‘\ H 12035 BLKD. (REF)

N~ BEND UNDER-| \ |
el 77
@ ! l AN455-D4 6
e
M (3))BEND UNDER -2
N S ereoer i
™ =32 !
N 'l QFFSET TO GLEAR 15
AR ' AN430-D5-5 (1)
| LOCATE ON ASSEM,
615-32_(6) = |
N \
== i
6IS- 24 (2) i
- U
sta®2 TA%3

AN455-D4 (1}

€i5) NOTCH -15 FOR -2

il ——@9 anass-pa (3

V) ® /,‘ ‘ /———@ NOTCH -13 FOR -2

o ay ) _. | o

e | P 4 | 08 (3)
NN T | e @) anassDa (3
H TUB L A

F H - s
ASSEM. }:hz }; % . NOTCH -it FOR -2
—_\ \ H—_‘f’* E Vi EE - / —_—
| q L - ;-
' I ) ;»; EE P Ve o

. / - / 12004 ASSEMBLY

@ > / 4 SIZE

CHINE _(REF) o~ /

KEEL _(REF) ~ / )

Figure 74 - Hul!l Bow to Station #3 Framing (Sheet 1}
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70 SUIT SKIN- SEE |200|«——\
’ ? —040 )}

t
DRILL ¥30 (.1285)
AN455-D4
SPACE |" APART

SECTION "D-D™ TYPICAL SECTION

12004-32 (/4 SIZE)

THRU BOW. NOSE TO STA |I.
FULL SIZE

CROSS SECTION OF
12004-9 ASSEM.

RESTRICTED

Nav. Aer. 01-85V-3

_ T0 SUIT SKIN-SEE 12001 ~
(DIM. AT STA. ¥ 3)

T
A

-
i i

= \ ¥
L 028 A
PART NO.| A Ba* —+
-1l 34 | V172
-13 Ya | 12
-15 58 | | Y4
SECTION "B-B"; "¢-C" 8 "6-G"

SHOWING TYPICAL SECTION THRU

STRINGERS B, I &M NOSE TO

STA. ¥ 3.
FULL SIZE

AN455-D4

1" APPROX. SPACING

B

N

{ dolonp-

i

DRILL ¥30 (.1285) 2

HOLES TO MATCH
12004-25 ON ASSEM.

12004-26
FULL SIZE

view'X"

39

AN455-D4
1" APPROX.
SPACING

12004-38 (/4 SIZE)

o |
VIEW " Y"

B &

V |Ew lell
FULL SIZE

FULL SIZE

Figure 74 - Hull Bow to Station #3 Framing (Sheet 2)
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\ SHAPE TO SUIT SKIN /—-'AN430‘D4 -6(4)

L——~T <SHAPE TO SUIT SKIN

.040 2%

(AT _STA*3)
~— TO SUIT SKIN
SEE 12001

L:z.l‘i

8

—DRILL ON ASSEM.
| 10 HOLES
TN\

po —
&

-
- 73]
4 |

SECTION "A-A" SECTION "E-E' SECTION "B -F"

TYPICAL SECTION THRU FULL SIZE FULL SIZE
STRINGER "A’ STA®170*3
FULL SIZE
[ ]
12004-25 (HALF SIZE})
LH. SHOWN 12004-25L
R.H. OPPOSITE 12004-25R
50 5Q & AN455-04-6 JRIVET . BRAZ HD. SYD. PART IR ET)
4 AN430-D4-6 |RIVE T-RD._ HD. STD PART g D. X It
1 AN430-D5-5 [RIVET-RD. HD. STD PART 532 0 % g
AL 1200446 ANGLE AL ALLOY ANGLE 4649 245t 57,000 Ve x Ygx yax 18 ALCOA K734.18
IL- IR 12004 - 45 ANGLE AL ALLOY ANGLE 4649 2457 57 000 16X 58 x 4 x 072 ALCOA KT734-18
- IR 12004-44 STIFFENER AL _ALLOY SHEETY 47A10 | 2457 62,000 05 X2 X 8 ¥4
| 12004-43 REINF_ANGLE AL _ALLOY ANGLE 4689 2457 57,000 16 X 3/4 X 3/4 X13v2 ALCOA ¥78K
| T az i i i T - N i 16 x Y4 X 34 X 12 " i
| - al B B s i 6 X 33 X 34 x 9 13
N . I - 40 REINF _ANGLE - ANGLE 4649 57 000 ig X o/ X 3/4 X 33 ALCOAR734.18
S—’ . ) STIFFENER AL ALLOY SHEET a7A10 2457 62,000 028 x 8 % 28
) | T .38 ASSEM — ~ —~— o~ —
- 1 v - 37 REINF_ANGLE AL ALLOY ANGLE 4649 24587 57 000 16 X Y4 x J4x 132 ALCOA%TBK
[ v -3% " N B v - i B e X 4 x daxshe * i
| 35 - " B T - B i g 5 ¥4 X 34 X9 = ®7BK
| .34 REINE_ANGLE " " ANGLE 4649 - 57,000 16 X 78X 34 X 35 ALCOA®K734- 18
) - 33 STIFFENER AL ALLOY SHEET 47A10 {2457 62,000 028 x342x28
] T ASSEM — | o~ |~ PR
IL-IR -1 REINF ANGLE AL ALLOY ANGLE 4649 24 5T 57000 Yg x ¥rg Xt x 3 ALCOA®IA594
. LR NES REINF ANGLE B o " N N | U6 X g X1 X 13 ___®iases
S’ B v JOINT i " ANGLE 4649 B 57.00C ! 6 X 33 X3axi ALCOAMTBK
' v .26 FILLER i T SHEET 47A10 " 162,002 ] RN
L - IR .28 BRACKET ASSEM. (7 "~ SHEET 47AI0 - 162,060 064 x 5 A%,
IR C .24 JOINT. STRINGER"R'R'A - v _ANGLE i agng ’ 157000 1 i e A x 5,4 ¢ 2 ALCOATTRK
: LR T 23 i Y S L : : 16X N i X ilg " &rax
; 1 LR Y22 i " FS N - i : L e tun Xy X " *rrg
T 1 T " M . § - i i i Hom X1 X X .
1 i 20 " B S j - : ; R AxIx
i e JUINT _ STRINGER 61 - T
| H B | aNSLE 1 b
I K 1 SHEE ™ i _
i TIE ANGLE i < 2asT e x B » 94 ALCOATK 734 .18
LB R A STIFFENER 47810 | 235G R R
L8R Y13 STIFFENER ! } " 24350 M 028 X Yyunx 32
LB IR Y STIFFENER AL _ALLOY SHEET 47A10 {2450 w1 026> Sip s B3
] ) BSSEM (CONSISTS OF 16,17, B -18,-85 - 86] ~—~— | —~~r | ~—~— — -
| ol STRINGER "A" AL. ALLOY SHEET 47 810 245T 62,000 040X 4 X 24
Y] 12004-2 FRAME - - - 2450 R 064 X 20 % 32
12004- ( FRAME AL ALLOY SHEET A7A10 {2450 HT 064 X 36 X 40
T 12004 BOW _FRAME ASSEM — Lo R G =
PER -9 {PER 12004 PER SHIP NAvVY COMM TENSILE
PER- 38 | PER-32 NUMBER REQUIRED PART NO NAME MATERIAL SPECTFCATION] 51 STOCK SIZE (EACH)

NQTE :
PARTS 12004 -25, -26, -32 8 -38 SHOULD BE FINISHED AS FOLLOWS; | ANODIZED, 2.ONE COAT ZINC CHROMATE PRIMER AND
3. TWO COATS ALUMINUM ZINC CHROMATE PRIMER.

Figure 74 - Hull Bow to Station #3 Framing (Sheet 3}
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;“;/‘V' *
AN430-ADS RIVETS - MINIMUM OF 5 ON EAGH $i
OF JOINT. PICK UP_EXISTING HOLES WHERE POSSIBLE —7\
\\
REPAIR SPLICE PLATE-.084 24ST AL. ALLOY SHEET
AN SHOWN BROKEN TO GLARIFY RIVETING
AN430-AD4 RIVETS- SPACE APPROX. Y2*c.c.
REPAIR SPLICE PLATE FOR
ULKHEAD PLATE-.025 2457
AL. ALLOY SHEET
=
m
w3
—
-
=
b
o r - 7 4
$IDE ANGL E INSERTION 087 x 1 /8 24sT )
AL. ALLOY SHEET >
REPAIR SPLICE PLATE - 064 24ST AL. ALLOY SHEET |
NAF210988-AD8 RIVETS THRU SKIN- MINIMUM OF 3 )
ON EACH SIDE OF JOINT. PICK UP EXISTING HOL s — ——
8OTTOM ANGLE INSERTION-.O57 X2 l/a 24ST AL ALLOY SHEET—
BULKHEAD PLATE INSERTION-.020 24ST AL. ALLOY SHEET ——
NOTE:
FOR TYPICAL CHANNEL REPAIRS, SEE FIG. 83, SHEETS 4,586,
GASE [~ BOTTOM ANGLE - FOR DAMAGE UP TO /2 WiDTH OF VERTICAL LEG, USE
REPAIR PLATE "A" FOR DAMAGE UP TO !/2 WiDTH OF HORIZONTAL LEG
USE REPAIR PLATE "B’ FOR MORE SEVERE DAMAGE OR INSERTION
REPAIR, USE BOTH REPAIR PLATES "A" 8 B -
w
~i

—_—
-~
S

BULKHEAD PLATE PATCH REPAIR,
SEE FiG. 114

REPA|IRS Fig 83, 5H 1866
AN430-AD6 RIVETS-MINIMUM OF § ON
EACH SIDE OF JOINT. PICK UP EXISTING
HOLES WHERE POSSIBLE.

REPAIR SPLICE PLATES - 064 2457
AL ALLOY SHEET

NAF210988-AD6 RIVETS,
MINIMUM OF 3 ON EACH SIDE OF
JOINT. PICK UP EXISTING HOLES.

CASEX- SIDE_ANGLE - FOR DAMAGE UP TO Y2 WIDTH OF SKIN LEG, USE REPAIR
PLATE 'C. FOR DAMAGE UP TO /2 WIDTH OF BULKHEAD LEG, USE REPAIR
PLATE'D" FOR MORE SEVERE DAMAGE OR INSERTION REPAIR, USE BOTH

REPAIR PLATES "C"8'D"

CASE II- BULKHEAD PLATE- FOR INSERTION REPAIR, USE REPAIR SPLICE PLATE ‘E

Figure 75 - Bulkhead Repair Reference Diag\ru\m

£-AG8-10 " 43V ‘AN
031214153
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Figure 76 - Bulkhead Station #13
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KEY TO FIGURE 76

Description

Member

Member

Bulkhead Skin Inner
Reinforced Strip (2)
Angle (2)

Member (2)

Channel

Channel

Angle (2)

Angle (2)

Member (2)

Bulkhead Skin - Outer (2)
Member (2)

Member

Member (2)

Angle (2)

Angle

Angle (2)

Angle (2)

248T
24ST
24S8T
24ST
248T
24ST
24ST
24ST
248T
24ST
24ST
248T
24ST
24ST
24ST
24ST
24ST
24ST
24ST

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluninum
Aluminum
Aluminum
Aluminum
Aluminum

Material

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Sheet
Sheet
Sheet
Sheet

Ext.
Ext.

Alcoa #3792
Alcoa K6466

Sheet
Sheet

£xt.
Ext.
Ext.

Alcoa #472
Alcoa #472
Alcoa K-12866

Sheet

Ext.
Ext.
Ext.
Ext.
Ext.
Ext.
Ext.

Alcoa K-12866
Alcoa K-12866

Alcoa K-12866

Alcoa #472
Alcoa #472
Alcoa #472
Alcoa #472

Grumman
Ref. No. Part. No.
1 12053-3
~ 2 12053-2
3 12053-1
4 12053-50
5 12053-31
6 12053-5
7 12053-30
8 12053-32
9 12053-21
10 12053-13
11 12053-8
12 12053-18
13 12053-6
14 12053-12
15 12053-7
16 12053-10
17 12053-11
18 12053-9
19 12053-15
~)
N
)
N—

RESTRICTED

Thickness

.091
.091
.028
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N i
. )
~— /
........... S
....... .
J
; A ld AL IR IR YA AT KIRXLE LK) ~ ’ »
;
Oz ®
N—
Grumman
Ref. No. Part No. Description Material Thickness
1 12072-3 - - Step Frame 24ST Aluminum Alloy Sheet 037
2 12072-34 Bulkhead Skin Lower 24ST Aluminum Alloy Sheet 020
3 12072-9 Box Conn. Angle (2) 24ST Aluminum Alloy Sheet .057
4 12072-1 Bulkhead Skin Upper 24ST Aluminum Alloy Sheet 020
5 12072-2 Outside Angle 24ST Aluminum Alloy Ext. #734-18 ,
6 12072-13 Stiffener Angle 24ST Aluminum Alloy Ext. #734-18
7 12072-18 Tapping Plate 24ST Aluminum Alloy Sheet .091
8 12072-12 Stiffener Angle 24ST Aluminum Alloy Ext. #734-18 )
9 12072-25 Stiffener Angles 1L-1R 24ST Aluminum Alloy Ext. D-14584 1/16 \,
12072-26 S
10 -12072-4 Floor Angle 24ST Aluminum Alloy Ext. #78-J

- " Figure 77 - Bulkhead Station #29
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TS

+

Vo ANA4S5-ADS SKIN RIVETS

s, MINIMUM OF B ON EACH SIDE
3 s Ry OF DAMAGE OR SPLICE PICK
Y A L UP EXISTING HOLES
ry e s B I
{4 - Ty +1 .
vy b g oF ot
0+ e or JONL
REPAIR PLATE -. 08| I T :
24ST AL ALLOY SHEET 16 -

AN430-ADS RIVETS

SPACE 72" C G {APPROX.}.
MINIMUM OF 5 ON EACH
SIDE OF DAMAGE OR SPLICE

~———REPAIR PLATE -.081 2457
AL ALLOY SHEET

/—‘—NAFZlOSQ -AD6 BOTTOM RIVETS
MINIMUM OF 8 ON EACH SIDE

OF DAMAGE OR SPLICE PICK UP
EXISTING HOLES

~—— AN430-AD6 RIVETS

/ MINIMUM OF 5 ON EACH SIDE
OF DAMAGE OR SPLICE
SPACE 5/8"C.C_{APPROX)

ORIGINAL FRAME IS ALCOA ¥ K-9665
N g CUT N HALF HERE—\
AN430-AD4 RIVETS- MINIMUM OF / \ N\
T on EACH < IDE OF DAMAGE / fi‘M “—AN455-AD4 RIVETS MINIMUM OF 6 RIVE TS
! EACH SIDE OF CAMAGE
ALGOA EXTRUSION-DIE NO_K-9665 (REF)~
IR
AT A4 D N N N~
D OO ® DO
N
2 .
TYPICAL ANGLE FRAME REPAIR
~ Figure 78 - Angle Frame Regpairs

RESTRICTED
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Photo Ref.
~ No. Sta. Part No. Description Material Thickness
1B 16 12060-1 Channel 24ST Aluminum Alloy Ext. Alcoa .081
#1377
2B 17 12060-1 Vertical 12060-9 24ST Aluminum Alloy Sheet .040
3B 18 12060-2 Vertical 12060-9
1B 19 12060-3 Vertical 12060-9
5B 20 12060-4 Vertical 12060-9
6B 21 12060-5 Vertical 12060-9
8 22 120690-6 Vertical 12060-9
8B 23 12063-1 Frame
12063-5 Vertical 1L-1R 2457 Aluminum Alloy Sheet .040
9B 24 12083-2 ¥rame
12063~20L Vertical 1L-1R 24ST Aluminum Alloy Sheet .040
108 25 12063-3 Frame
12063-24 Vertical 1L-1R 245T Aluminum Alloy Sheet 010
11B 26 12066 Bulkhead
NOTH: Aumerals indicate location. Letters indicai- Tape G menstee . Be0.
A. upper c¢ross members: B, vertical moewbers. and richits and
C. lower cross members.
g Figure 79 - Huli Structure - View Afi
S’
{42 RESTRICTED
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KEY TO FIGURE 79 (CONT.)

Photo Ref.
No. Sta. Part No. Description Material Thickness
12066-25 Channel 24ST Aluminum Alloy Sheet .010
12066-4 Chamnel 24ST Aluminum Alloy Sheet -040
12066-28 Skin - R. H. Side 24ST Aluminum Alloy Sheet .020
N— : 12066-29 Skin - L. H. Side 24ST Aluminum Alloy Sheet 020
12066-34 Zee 24ST Aluminum Alloy Sheet .028
12066-37 to 40 Channel 24ST Aluminum Alloy Sheet . 051
. 12066-43 Zee 24ST Aluminum Alloy Sheet .028
2A 17 12057-1 Top Frame 24ST Aluminum Alloy Sheet .028
3A 18 12058-1 Top Frame . 24ST Aluminum Alloy Sheet .028
48 19 12059-1 Top Frame 248T Aluminum Alloy Sheet .028
S5A 20 12061-1 Top Frame 24ST Aluminum Alloy Sheet .028
6A 21 12062-1 Top Frame 24ST Aluminum Alloy Sheet .028
7A 22 12064-1 Top Frame 24ST Aluminum Alloy Sheet .028
8A 23 12065-1 Top Frame 24ST Aluminum Alloy Sheet .028
9A 24 12067 Top Frame
12067-1 Frame 24ST Aluminum Alloy Sheet .028
12067-2 Channel 24ST Aluminum Alloy Sheet .028
10A 25 12091 Top Frame '
12091-1 Channel 24ST Aluminum Alloy Sheet .028
12091-2 Channel 24ST Aluminum Alloy Sheet .028
2C 17 12060-1 Duplicate Cross Floors
3c 18 12060-2
40 19 i2u60-3
5¢C 20 12060-4
6C 21 12060-5
~— f 7C 22 12060-6
12060-7 Floor 24ST Aluminum Al loy Sheet 051
12060-8 Crosstie "27 24ST Aluminum Alloy Exi. Alcoa
K12867
12060-9 Vertical 248T Aluminuam Alloy Sheet .040
~— 12060-12 Post 24ST Aluminum Alloy Sheet ,040
1206u-13 Angle 24ST Aluminum Alloy Ext. 78K
5C 23 12063-1 Cross Floor Assembly
vC 21 12065-2 Cross Floor Assembly
10¢ 25 12063-3 Cross Floor Assembly
Cross Floors
8C 23 12063-6 Floor 12063-1 24ST Aluminum Alloy Sheet 064
9C 24 12063-17 Floor 12063-2 24ST Aluminum Alloy Sheet .064
10C 25 12063-21 Floor 120863-3 24ST Aluminum Alloy Sheet 064
Posts
8C 23 12063-9 Post 12063-1 24ST Aluminum Alloy Sheet .028
9C 24 12063-19 12063-2 245T Aluminum Alloy Ext. K-12867
10¢ 25 12063-23 12063-3 24ST Aluminum Alloy Ext. K-12867
Cross Ties ,
) 8C 23 12063-7 Cross ties 12063-1 24ST Aluminum Alloy Sheet .040
’ 9C 24 12063-18 Cross ties 12063-2 24ST Aluminum Alloy Ext. Ki2867
10C 25 12063-22 Cross ties 12063-3 24ST Aluminum Alloy Ext. K-12867
8C 12063-8 Angle 12063-1 24ST Aluminum Alloy Ext. Alcoa
) #3792
S RESTR ICTED 13
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~— fFigure 80 — Hull - Horizontal & Yertical Frames
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KEY TO FIGURE 80

Ref. No. Part No. Description Material Thickness
1 12001-23 Stringer 24ST Aluminum Alloy Sheet .091
2 12103-1 Joint Aluminum Alloy Angle Ext. 12823
3 12056-3 Channel 24ST Aluminum Alloy Ext. Alcoa 1377
4 12001-25 Stringer 24ST Aluminum Alloy Sheet .040
5 12056—-16 Channel Aluminum Alloy Ext. Alcoa 1377
6 12001-26 Stringer 24ST Aluminum Alloy Sheet .040
7 12001-12 Window 24ST Aluminum Alloy Sheet .040
9,10,11,12
13 and 14 12060-9 Vertical Members 24ST Aluminum Alloy Sheet 040
8 12001-24 Stringer (Sta. #16-24) 24ST Aluminum Alloy Ext. 16433
24ST Aluminum Alloy Sheet .040
15 12063 Vertical 24ST Aluminum Alloy Sheet 040
16 12060-6 ‘Frame - Assembly Sta. #22
17 12060-5 Frame - Assembly Sta. #21
18 12060-4 Frame - Assembly Sta. #20
19 12060-3 Frame - Assembly Sta. #19
20 . 12060-2 Frame - Assembly Sta. #18
21 12060-8 "Z" Cross Tie 24ST Aluminum Alloy Ext. Alcoa K-12867
21 12060-13 Angle 24ST Aluminum Alloy Ext. Alcoa 78K
22 12060-7 Floor 24ST Aluminum Alloy Sheet .051

Fus
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CRACKED LIGHTENING HOLE

REPAIR - SEE_FIG.1I§ —-—p—]

CHANNEL REPAIR
SEE FIG.83,SHEETS 4,586 —_|

AN430-AD4 RIVETS -MINIMUM
OF 18 RIVETS ON_EAGH SIDE

REPAIR PLATE :- .032 24 ST
AL. ALLOY SHEET.

‘t OF JOINT OR DAMAGE

SKIN (REF)
REPAIR PLATE

SECTION THRU REPAIR

Figure 81 - Upper Cross Frame Repalrs \

OF JOINT, SPACED AS SHOWN.

s 8y "Aep

0310141838
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N
J
N
Grumman

Ref. No. Part No. Description Marerial Thickness
1 12076-1 Bulkhead Sheet ZisT aluminmm A lloy Sheet .064
2 12076-2 Angle 245T Aluminum Alloy Sheet .064
3 12001-16 Frame Angle Sta. #35 24ST Aluminum Alloy Ext. K-8665
4 12087 Doubling Plate 24ST Aluminum Alloy Sheet .057
5 12001-46 Stringer 1L-1R 2457 Aluminum Alloy Sheet - .028
6 12001-15 Frame Angle Sta. #34 2487 Aluminum Alloy Ext. K-9665
7 12001-45 Stringer 1L-1R : 24ST Aluminum Alloy Sheet .028
8 12001-50 Stringer 1L-1R 24ST Aluminum Alloy Sheet .028
9 12001-52 Stringer 1L-1R 24ST Aluminum Alloy Sheet .028

10 12001-101 Stringer 1L-1R 21ST Aluminum Alloy Sheet .028
11 . Fin Structure See Figure 56

y 12 Hull Skin Plating See Figure 62 '
'J 13 12001-48 Stringer 11~1R 24ST Aluminum Alloy Sheet .028
14 12001-117 Channel (Bottom) 2197 Aluminum Alloy BExt. K-12000
) Figure 82 - hull Structure - Jail Bulkhend Station #36
SN— I
o RESTRICTED 187
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— CLEAN ALL DAMAGE TO / ( !
A SMOOTH OUTLINE. e
RN
4 ‘ \'P‘ !
- N
i <\/
/ N
REPAIR ANGLE FOR
SEVERE_DAMAGE OR
SPLICE- SAME_GAGE_24ST
AL._ALLOY SHEET AS
DAMAGED ANGLE,
20. (MIN)
I REPAIR_ANGLE FOR (3
ﬂ SEVERE DAMAGE OR o
NOTE: ) SPLICE- NEXT HEAVIER '.
- GAGE 24ST AL. ALLOY i -
— SEE FIG.83, SHEET 6 FOR SHEET AS DAMAGED |
RIVETING SCHEDULE. ANGLE.
“D's RIVET DIAMETER '
N

REPAIR FOR DAMAGE TO
ONE FLANGE- NEXT

REPAIR FOR DAMAGE TO ONE HEAVIER GAGE 24ST AL.
FLANGE: NEXT HEAVIER GAGE || o\ ALLOY SHEET.
24ST AL, ALLOY SHEET. ! (MIN)

' b-20.(uy

Figure 83 - Typical Section Repairs (Sheet 1)
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~— ONE PLATE WITH
CORRESPONDING NUMBER OF
RIVETS MAY BE USED FOR
DAMAGE UP TO /2 CROSS-
SECTIONAL AREA.

 pt—— 0
grrmiererrys

REPAIR PLATES- NEXT HEAVIER GAGE 24ST AL.
ALLOY SHEET.

NOTES:
SEE FIG,_83, SHEET 6 FOR RIVETING SCHEDULE.

“D" = DIAMETER OF RIVET
CLEAN DAMAGE TO SMOOTH OUTLINE.

\ Figure 83 - Typical Section Repairs (Sheet 2]
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NOTES:- (

SEE FiG.83, SHEET 6 FOR RIVETING SCHEDULE.
"D"s RIVET DIAMETER

CLEAN ALL DAMAGE TO A y ,
‘ SMOOTH OUTLINE. =~ g
h
AN A
o 1§ p
.
1
// : /
2D. (MIN))
fmn
N—r (
b — REPAIR PLATES- NEXT HEAVIER GAGE
REPAIR FOR LESS | ! 24ST AL. ALLOY SHEET.
THAN 50% DAMAGE REPAIR FOR
_ ‘ SEVERE DAMAGE
OR SPLIGE
Figure 83 - Typical Section Repairs (Sheet 3)
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ONE _REPAIR ANGLE WITH
CORRESPONDING _NUMBER OF
RIVETS MAY BE USED FOR
DAMAGE UP TO I/2 THE

CROSS-SECTIONAL AREA./ 4

LN

NOTE-
SEE FIG. 83, SHEET 6 FOR
RIVETING SCHEDULE.

"D" s DIAMETER OF RIVET

CLEAN ALL DAMAGE TO
A SMOOTH QUTLINE.

d

N

m!Z
\/{\V
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REPAIR ANGLES-NEXT HEAVIER GAGE

24ST AL. ALLOY SHEET.

L2pminy
20.(MIN) -
) b
ARRARLLARRNLY
5 Y N N
\
\ \
N
\
N \I
m::nxg Nvanur
- I_ - F——Lzu.(um.)

Figure 83 ~ Typical Section Repairs (Sheet 4)
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REPAIR PLATES- NEXT
HEAVIER GAGE 24ST AL.
Al L Y SHEET
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CLEAN ALL DAMAGE TO A SMOOTH
OUTLINE.

7\\

T
H i b-—orzo M N)———‘.‘i
=§,
REPAIR CHANNEL - -~—-%—°LM—'N—’ - REPAIR_GHANNEL- NEXT HEAVIER
EQUIVALENT SECTION i~ GAGE 24ST_AL. ALLOY SHEET.
o 1 S8 . 3D, (MIN)
4 A
Ty e IR
== - . ~—ONE PLATE WITH_CORRESPONDING
SHEETL IR ; \ NUMBER OF RIVETS MAY BE
~ ./  USED FOR DAMAGE UP TO Y2

T

s

4 ALTERNATE REPAIRS FOR SEVERE

. /‘ ’
/ -
- T

bt - - e -3
EEm——n ///

: N

CROSS -SECTIONAL AREA.

DAMAGE OR SPLICE

-CLEAN BREAK TO SMOOTH
QUTLINE. DRILL HOLE ¥*40

(.038) AT END OF CRACK.

\
/-
N

NOTES:
"0 NAMETER OF RIVET. -

SEE FIG. 83, SHEET 6 FOR
RIVETING SCHEDULE.

Figure 83 - Typical Section Repairs (Sheet 5)
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PATCH SHOULD BE OF THICKER MATERIAL

WITH SIDES TAPERED AT SHARPER ANGLE.
HEAT EDGES OF PATCH UNTIL SOFT 8 PRESS
INTO HOLE_TO ASSURE PERFECT FIT, THEN

REMOVE TO APPLY CEMENT. APPLY PRESSURE

ON TOP ONLY DURING CEMENTING.

HOLE AVOIDING SHARP CORNERS.

secTioN "A-A"

HOLE REPAIR

~— DRILL SMALL HOLE AT END OF ALL CRACKS.
EMERGENCY REPAIR MAY BE MADE BY
~ LACING WITH AERIAL_ WIRE.
B ——PATCHES OVER CRACKS MAY BE MADE OF
THIN TRANSPARENT PLASTIC, CELLULOSE
ACETATE OR WING FABRIC.
B
RS
SECTION "B-B"
CRACK REPAIR
N— Figure 84 - Plexiglas Repairs

154 RESTRICTED

LEAN DAMAGE TO ROUND OR OVAL SHAPED
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SEE_FI16. 83 SHEETS 4.5 8 6 FOR
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CHANNEL REPAIR

FOR_PLEXIGLASS
REPAIR_SEE FIG.84

CEMENT-SEE TABLE TX

-—CAULKING COMPQUND-SEE
TABLE IL

CAULKING COMPOUND-SEE
JABLE IL

CEMENT -SEE_TABLE IT
WATERPROOF TAPE - SEE
TABLE IT

CEMENT

CEMENT-SEE TABLE IT

Figure 85 - Window and Windshield Installation
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ANS25-032 BUTTON HEAD SCREW
AN960-ClI0_WASHERS
AN365-1032_ SELF-LOCKING NUTS

SPACED APPROX. |l4 APART.

REPAIR INSERTION PIECE -
EQUIVALENT PIECE OF PLYWOO0D

CUT_TO FIT DAMAGED_AREA.

REPAIR BACKING PLATE-/®
PLYWOOD OR .064 24ST AL.
ALLOY SHEET

N525-1032 BUTTON HEAD SCREW

AN960-CIO WASHERS

— PATCH REPAIR AN365-1032 SELF-LOCKING NUTS
' SPACED APPROX. 1l/4 APART.

REPAIR SPLICE PLATE- /16 PLYWOOD
OR_.064 24ST AL, ALLOY SHEET.

Sy LOF JOINT

SPLICE REPAIR

Figure 86 - Plywood Regairs
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Item

Patch, Insertion
Patch, Insertion
Pateh, Insertion
Patch, Insertion
Patch, Insertion
Pateh, Insertion
Patech, Insertion
Patch, Insertion
Patch, Insertion
Patch, Insertion

Patch, Insertion

and
and
and
and
and
and
and
and
and
and
and

Replacement
Replacement
Replacement
Replacement
Replacement
Replacement
Replacement
Replacement
Replacement
Replacement
Replacement

o N
———— -
TABLE V
MATERIALS FOR REPAIR
HULL
Where Used Description Material Size Thickness
Skin Sheet 21ST Aluminum Alloy .028
Skin Sheet 218T Aluminum Alloy .032
Skin Sheet. 248T Aluminum Alloy .010
Skin Sheet 21ST Aluminum Alloy .051
Skin Sheet 28T Aluminum Alloy .057
Skin Sheet 24S8T Aluminum Alloy . 061
Skin Sheet 4844 Aluminum Alloy . 028
Skin Sheet 3S4H Aluminum Alloy .032
Skin Sheet. 9544 Aluminum Alloy .010
skin Sheet 3S#H Alwminum Alloy .051
Skin Sheet, 3S3H Aluminum Alloy .064
Keel Extrusion 24ST Aluminum Alloy Alcoa K11257
Sheet 24ST Aluminum Alloy .091
Chine Angle Front Extrusion 24S8T Aluminum Alloy Alcoa K12025
Sheet 248T Aluminum Alloy .091
chine Angle Rear Extrusion 24ST Aluminum Alloy Alcoa K15087
_ Sheet 24ST Aluminum Alloy .064
Stringer Extrusion 24ST Aluminum Alloy Alcoa 1377
Sheet 24ST Aluminum Alloy .091
Stringer Sheet 24ST Aluminum Alloy .091
Sheet 24ST Aluminum Alloy .102
Stringer Sheet 24ST Aluminum Alloy .040
Sheet 24ST Aluminum Alloy . 051
Stringer Extrusion 24ST Aluminum Alloy Alcoa K734-18
Sheet 24ST Aluminum Alloy .081
Stringer Extrusion 24ST Aluminum Alloy Alcoa 78C
Sheet 24ST Aluminum Alloy . 102

Insertion

and Replacement

Patch and Splice Plates

Insertion
Patph and
Insertion
Patch and
Insertion
Patch and
Insertion
Patch and
Insertion
Patch and
Insertion
Patch and
Insertion
Patch and

and Replacement
Splice Plates
and Replacement
Splice Plates
and Replacement
Splice Plate
and Replacement
Splice Plate
and Replacement
Splice Plate
and Replacement
Splice Plates
and Replacement
Splice Plates
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Where Used

fFloor-Angle
¢ross Floor
Cross Floor
Floor
Frame

Frame

Frame Angle
Stringer
Stringer
Stiringer
Frame

Ccross Tie

Channel

Description

Sheet.
Sheet
Sheet.
Sheet

Extrusion
Sheet
Sheet

Extrusion
Sheet
Sheet

Sheet

Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet
Sheet

24ST
24ST
24ST
24S8T
24ST

248T
248T
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24S8T
24ST
24ST
24ST

.24S8T

24ST
24ST
24ST
24ST
24ST
24ST

MATERIALS FOR REPAIR

Materia

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

TA( . {CONT.)

HULL

1

Alloy
Alloy
Alloy
Alloy
Alloy

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Ailoy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size Thickness

.072

.081

. 040

. 051

057

.084

. 064

.081
Alcoa D-14594

. 081

.040

. 051
Alcoa K-9665

.081

.028

.032

.051

. 064
Alcoa K-1380

.081
Alcoa 3792

.081
Alcoa K-12867

.0561

. 057

.084

Item

Insertion and Replacement
Patch and Splice Plates
Insertion and Replacement
Patch and Splice Plates
Insertion and Replacement
Patch and Splice Plates
Insertion and Replacement
Patch and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plate
Insertion and Replacement
Patch Repair and Splice Plate,
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates
Insertion and Replacement
Patch Repair and Splice Plates

f W013298
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Where Used
Angle
Frame
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead
Bulkhead

Skin & Bulkheads

Description

Extrusion
Sheet
Sheet

Sheet

Extrusion

Sheet

Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet
Extrusion
Sheet

See Table II

248T
248T
24ST
24ST
24ST
24ST
24ST
24ST
24ST
248T
24S?
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24ST
248T

TABLE V (CONT.)
MATERIALS FOR REPAIR

Material

Aluminum
Aluminum
Aluminum
Aluminum
Aluminunm
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

!

HULL

Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy
Alloy

Size Thickness

Alcoa 78K
.081
. 0684
.081
.020
025
Alcoa K-734-18
.081
.081
091
Alcoa 78J
.081
Alcoa K-12000
.081
Alcoa K-6466
5/32
Alcoa K-12866
.081
Alcoa 472
.081

Item

Insertion and Replacement
Patch Repair and Splice Plates

Insertion and Repair
Patch Repair and Splice
Insertion and Repair
Patch Repalir and Splice
Insertion and Repair
Patch Repair and Splice
Insertion and Repair
Patch Repair and Splice
Insertion and Repair
Patch Repair and Splice
tnsertion and Repair
Patch Repair and Splice
Insertion and Repalir
Patch Repair and Splice
Insertion and Repair
Patch Repair and Splice
Insertion and Repair
Patch Repair And Splice
Watertight Joints

NOTE: For Alternate Replacement of Extrusions with Bent Up 24ST Aluminum Alloy Refer to Figure 108, Sheets 3 and 4.

Plates

Plates

Plates

Plates

Plates

Plates

Plates

Plates

Plates
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Section 5
Paragraphs i, 2, 3, 4, 5

SECTION 5
ALIGHTING GEAR

| . GENERAL.

The alighting gear includes the retractable main
landing gear and tail wheel. The welded tube struct-
ures comprising the upper drag links, lower drag
links and compression struts are heat treated. (For
heat treated parts list reference should be made to
Table 1.

NOTE

The wing tip floats should be repaired
in accordance with Section 11, Paragraphs
87 - 49.

2. CLASSIFICATION OF DAMAGE,

Inspect structural members for dents, nicks,
cracks, holes, breaks, distortion, for worn bushings
due to hard landings and wear caused by retracting
the gear. The damage should be classified as follows:

a. Negligible Damage.
b. Damage Repairable by Welding.
c. Damage Necessitating Replacement.

3. NEGLIGIBLE DAMAGE.

Small, smooth isolated dents, nicks and long-
jtudinal scores not over 1/32 inch in depth with
no cracks or abrasions may be classified as negli-
gzible.

4, REPAIR OF CRACKS.

Longitudinal cracks in tubing up to 1-1/2 inches
in length, and lateral cracks up to 1/2 inch in
length may be repaired by arc welding or acetylene
(gas) welding. If acetylene welding is used, it
will be necessary to reheat treat the welded member.
Arc welds over 1/2 inch long should be heat treated.
Grind a slight "V" at the end of cracks before weld-
ing. Be sure to get a good point. Use extreme care.

5, DAMAGE NECESSITATING REPLACEMENT.

a. All damaged parts which are not repairable
should be replaced by spares made up from the re-
quisite drawing.

b. Cracks not repairable as described in Para-
graph 4 above necessitate replacement of the dam-
aged member with an equivalent member.

c. If a wheel is cracked or distorted, it should
be replaced.

d. Due to hard landings and wear caused by re-
tracting the gear, complete rebushing may be nec-
essary. When replacing bushings reference should
be made to Table V1, listing location, ream size
prior to pressing in the bushing, and the compléted
ream size. All bolts which are appreciably worn
should be replaced.

RESTRICTED 161
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Location

Lower End of Lower Drag Link

Lower End of Upper Drag Link

Upper Ends of Lower Drag Link and Upper
) Drag Link

Lower End of Shock Strut

Hinge of Shock Strut

prag Link to Fork Connection

prag Link to Shock Strut Connection
prag Link to Hull Connection

Hinge of Shock Strut

(/ iLE VI

ALIGHTING GEAR BUSHING LIST

Rean
Before Bushing

Landing Gear

1.000 *.001
.875 *.001
.875 *.001

.875 t.001
.5625%.001

Tail Gear

2.125 t.001
.5625+. 001
.5625+. 001
.500 t.001

Bushing
Part #

9606-1
9606-7
9606-4

9606-2
9606-3

12657
9751-7

G25H-6-108
9751-5

Rean
After Bushing

.750 +.001
625 +.001
.625 *.001

.625 *+.001
.375 t.oo1

2.000 t.001
.375 *.001
.375 +.001
.375 t.001

‘Aep
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Ref. No.

Part No.

Bendix #53590
9603
9603-1
9603-2
9603-3
9602
9602-1
9602-2
9602-3
9602-4
9602-5
9602-6
9602-10
13643

12600

RESTRICTED

Nav. Aer. 0i-85Y -3

Description

Shock Strut Assembly
Upper Drag Link
Forward Tube

Rear Tube

Bearing Tube

Lower Drag Link
Forward Tube

Center Tube

Rear Tube

Reinf. Tube

Reinf. Tube

Reinf. Tube

Tube - Tow Link
Axle Member (Assem.)
Axle Studb

Material

C.M.
C.M.
C.M.

C.M.
C.M.
C.M.
C.M.
C.M.
C.M.
C.M.

Made
axle

models) superseding #13638 and #12601, welded

Steel
Steel
Steel
Steel
Steel
Steel
Steel

Tubing
Tubing
Bar

Tubing
Tubing
Tubing
Tubing
Tubing
Tubing
Tubing

.065

072

.058
.035
.065

MoX oM X X XK

1-
i-
1-

Size

3/8 D. x 27
1/8 D. x 21
3/16 b. x 3

1-1/8 D. x 26

1-

i
1

1~

1/8 D. x 18

D. x 21
D. x 6
1/8D. x 6
7/8 D. x 4

1/2 0.D. x 2-1/2

from forging SP-648, See #13640 machined
(used for spares and replacements, all

part used on earlier models.
Landing Gear Assembly and Installation

figure 87 - Landing Gear

RESTRICTED
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PART NO. 9603 (REF.)
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Figure 88 - Landing Gear Upper Drag Link Jig
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PART NO. 9602 (R
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Figure 89 - landing Gear Lower Drag Link Jig
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No.

Part No.

33473 (Bendix)
12651
12651-1
12651-2
12651-3
12652
12652-1
12652-2
12652-3
126524
12652-5
12652-6
12652-7
12650

RESTRICTED
Nav. Aer. 01-85V -3 °

D= R D
i

Description

Shock Strut
Caster
Post C.M.
Fork - Inside Plate C.M.
Fork - vutside Plate C.M.
Drag Link
Weld Assem.
Tubing C.M.
Tubing C.M.
Tubing C.M.
Tubing C.M.
Tubing C.M.
Tubing C.M.
Tail Wheel Assembly and

Installation
Ref. - Figures 92 and 93

Figure 90 - Tail Wheel

RESTRICTED

Material

Steel Tubing
Steel Sheet
Steel Plate

Steel
Steel
Steel
Steel
Steel
Steel

Size

2 D. x 1/8
095 x 4 x
.095 x 6 x

2-1/4 p.
3/4 D.
3/4 p.
7/8 D.
5/8 D.
5/8 D.

MoM X MW oM

LI T A ]

7-1/2
14

1-1/2
3-5/8
9-1/4
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PART NO.12604 (REF.)
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'G102-83

BENDIX #353473

AN B10-4

iA"3BO~2;3'm
Pttt b

Figure 92 - Tail Wheel Breakdown -~ View 1
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Figure 93 - Tail Whee! Breakdown - View
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Figure 94 - Tall Wheel Drag Link Jig
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Section 6
Paragraphs | to 6

SECTION 6
ENGINE NACELLE GROUP

ENGINE MOUNT.
1. GENERAL.

a. The engine mount is constructed of chrome
molybdenum steel tubing and sheet welded as a unit
then normalized at 90,000 p.s.i. (See Figures 85
and 96.)

b. The engine support ring is a tubular mem-
ber provided with welded on fittings, shock ab-
sorber bushings and pressure plates. The unit is
supported in the wing box beam by large diameter
bolts in double shear. The lower engine mount tubes
are provided with saddles for supporting an engine
work platform.

¢. All damage to the engine mount beyond
that considered negligible should be repaired un-
less immediate replacement is necessary. The con-
dition under which dents, holes or cracks may be
repaired are given below. If possible, all repairs
to the engine mount -should be made by welding.

2. CLASSIFICATIUN UF DAMAGE.-Damage to the
engine mount should be carefully inspected to de-
termine in which of the following categories it
should be placed:

a. Negligible Damage.
b. Damage Repairable by Patching.
¢. Damage Repairable by Insertion.

d. Damage Necessitating Replacement.

4. NEGLIGIBLE DAMAGE.-Small, smooth isolated
dents less than the wall thickness of the tube in
depth, with no eracks or abrasions may be neglected.
Bows in tubes less than the wall thickness of the
tube may be classified as negligible. It is “im-
portant that all other damége be classified as re-
pairable or replacements made as directed in this
Manual.

4. DAMAGE REPAIRABLE BY PATCHING.

a. GENERAL.-The sleeve patch repair of a
dent or hole in an engine mount tube should be made
of chrome molybdenum steel tubing of the same gage
as the tube being repaired. The patch should be
made up with a slant cut as shown in Figure 98.
The repair tube should be split and when necessary,
shaped to fit snugly around the damaged tube and
then welded in place all around the outside of the

pateh. Care musft be taken to allow room tor the

weld between the joining edges of the patch.

b. DENTED TUBES.-Tubes with dents more than
negligible should be repaired by means of a welded
sleeve patch as outlined in Paragraph 4a immedi-
ately above, provided that the dent is free from
cracks, abrasions and sharp corners and does not
lie to close to the ends to prevent fitting of the
patch.

c. PERFORATED TUBES.-Tubes with holes may
be repaired by means of a welded sleeve patch in
accordance with Paragraph 4a above, provided the
hole does not exceed the limits of Paragraph 4b
immediately above and is not larger than 1/2 inch
in diameter after cleaning out.

5. DAMAGE REPAIRABIE BY INSERTION.

a. In the event that the damage to the tube
is too extensive to be repaired by patching as above,
the damaged portion should be cut away, and a re-
pair made as shown in Figure 99, provided no welds
are located within the middle third of the tube
and sufficient room for a joint is allowed at the
ends. The splice tube should have a large enough
wall thickness to be reamed slightly for a close fit.

CAUTION

In welding ensine mount tubes, care should
be taken to insure the correct location of
the tubes. See Farasranh & below.

NOTE
Torch normalize after weld repair of tubes.

b. Where a rosette weld is used to fuse an
inner tube to an outer member, the hole should be
1/4 diameter of the inner tube. Drill the rosette
in the outer tube only. The rosette may be omitted
in cases of tightly fitting sleeves.

6. DAMAGE NECESSITATING REPLACEMENT.

a. GENERAL.-When repairable damage is not
indicated, or when extensive repairs have been made,
engine mount sections should be replaced. Damage
which cannot be repaired by patching or inSertion
as described above, necessitates replacement.

NOTE

whenever possible, damaged engine mount
members should be replaced one at a t. ime

RESTRICTED 171



Section 6
Paragraphs 6 (Cont.) 7, 8, 9
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Figure 95 - Engine Mount

to prevent distortion of the structure.
See Paragraph 8 below.

b. CRACKED TUBES.-Tubes with longiLudinél
cracks longer than three inches should be replaced.

¢. FITTINGS. BOLTS.-Bolts and fittings se-
curing the engine mount structure should be re-
rlaced when any damage causes misalignment or any
d2formation.

d. ENGINE RING.-The engine ring is not re-
rairable, and any damage necessitates replacement.

e. BUWED TUBES. -Tubes which are bowed to

an extent greater than their wall thickness should
b= replaced.

NOTE

The straightening of tubes bowed more
than negligible is not recommended.

7. WELDING CRACKED TUBES.-longitudinsl cracks
n to three inches in length may be repaired by
~reful welding, using standard procedure.

8. ENGINE MOUUNT ALIGNMENT.- The engine mount
must be properly supported during repairs, so that
the entire weight of the engine or airplane is taken
up. If the structure is pushed out of line, the
entire engine mount must be replaced. All repairs
to the engine mount must be in accordance with ac-
curate means of alignment taken from the measure-
ments of good structure drawings. See Figure 97.

9. TESTING REPAIRED ENGINE MOUNT.-After re-
pairs of the engine mount have been completed, the
structure should be pressure tested by applying
air pressure of 40 p.s.i. at the inlet hole. Then
proceed as follows:

4. Submerge engine mount in tank of water,
making sure all parts of the structure are tested
under water.

b. Mark leaks, if any.

c. If leaks are indicated by air bubbles in
the water, repair again and repeat pressure test.

172 : RESTRICTED




RESTRICTED Section 6
Nav. Aer. 0i-85V -3 Paragraph 9 (Cont.)

NOTE the mount should be discarded.

If a severe cracking is shown throughout d
the welded area of the structure so that

If the mount passes the pressure test,
finish interior and exterior according to Section
1, Paragraph 16b.

a repair is not practical or is impossible,

!

N—
Photo Ref.
No. Part No. Description Material Size
1 12455-1 Tube - Ring C.M. Steel Tube 1-3/8 0.D. x .058 x 83
2R-2L 12455-2 Tube C.M. Steel Tube 1-3/8 0.D. x .065 x 38
N 3R-3L 12455-3 Tube C.M. Steel Tube 1-1/4 0.D. x /049 x 45
’ 4R-4L 12455-4 Tube C.M. Steel Tube 1-1/4 0.D. x .049 x 39
5 12455-5 Tube C.M. Steel Tube 1-1/4 0.D. x .049 x 43
6 12455-6 Tube C.M. Steel Tube 1-1/4 0.D. x .049 x 43
~— )} fFigure 96 - Engine Mount and Jig
RESTRICTED 173



o
¥
>
1l
o 0
!
—_-—
o
o .
Ll
v @
[T 4
o
.
>
hd
=

9 EQUAL

SPACES AT 40°

\L/\

Figure 97 - Engine Mount Jig

‘\/

RESTRICTED

A 174



‘- RESTRICTED
Nav. Aer. 01-85v-3

PERFORATION iN TUBE / 3(f)°

NOT TO EXCEED /2 D.

NOTE :

REINFORCEMENT SLEEVE SAME GAGE AS TUBE BEING REPAIRED.

/ Figure 98 - Dented or Perforated Engine Mount lube Regair
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Figure 99 - Engine Mount Tube Insertion Repair
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OIL TANK.

10. GENERAL.-The o0il tank is constructed of
3S1/2H aluminum alloy and is attached to support
channels on the upper engine mount tubes by padded

Straps. The method of assembly is welding.
NOTE

Repaired tanks must pass an internal pres-
sure test of four p.s.i. before being
returned to service.

11. NEGLIGIBLE DAMAGE.-Small, isolated dents

less than 1/16 inch deep and free from cracks, sharpv

corners, abrasions and pronounced extremities may
be neglected provided they do not occur near seams,
corners or external fittings.

12. DAMAGE REPAIRABLE BY PATCHING.

a. Dents larger than 1/16 inch should be
repaired by knocking them out to original shape
with a wooden or rubber hammer. They may then be
neglected unless cracks or abrasions are left,in
which case, the damage should be repaired as de-
scribed in Paragraph 12b immediately below.

b. CRACKS AND HULES.

(1) WEIDING.-A #40 (.098) hole should be
drilled at the ends of an isolated crack. Intermittent
tack welds should first be made along the crack to
Prevent progression of the crack under the welding
heat or after the tank is reinstalled and again
in service. The continuous weld should be made after
the tack welding.

NOTE

Before welding the tank, the procedures
described in Paragraph 12¢ below must
tirst be followed.

Holes larger than 1,4 inch diameter should be re-
paired by cleaning the damaged area, using 1/4 inch
minimum radii. The edges of the hole should then be
bumped up 1/8 inch. A 351/2H aluminum alloy patch,
of the same thickness as the shell being repaired,
should be cut to fit snugly inside the hole, with
edges also bumped up 1/8 inch. The flanged edges
of the patch and hole should be welded, first using
intermittent tack welds as in the repair of cracks,
then making a continuous weld. (See Figure 100).

(2) RIVETING.-Holes smaller than 1/4 inch
diameter should be repaired by inserting a rivet,
treated with zinc chromate primer to insure sealing
of the hole in which the rivet should fit snugly.
As an alternate to welding, holes over 1/4 inch
in diameter may be repaired by a riveted patch.

Section 6
Paragraphs 10 to 19

The patch should be dSL/2H aluminum alloy the same
thickness as the shell being repaired. It should
be riveted with a single row ol 1/8 inch diameter
brazier head rivets 3/4 inch pitch and an edge dis-
tance of 1/1 inch. The patch should be sealed with
a zine chromate primer. Cracks may be repaired by
riveting instead of welding: a patch should be riv-
eted over the crack similar to the patch repair of
holes, after #40 (.098) holes have been drilled
at the ends.

¢« TREATMENT PRIOR TO" WELDING.-The paint on
the exterior surface should first be removed for
at least three inches from the area surrounding
the damage. A paint remover (See Table 1I) should
be applied for this purpose and then thoroughly
washed off with hot water. The oil should be drained
from the tank and all residue may be removed before
welding by steaming out the interior or washing
out with hot water.

d. TREATMENT AFTER WELDING.-The welded re-
pair should be thoroughly cleaned in a 10 percent
solution of sulphuric acid to insure complete re-
moval of the welding flux. After cleaning, wash
thoroughly in running water and dry.

13. DAMAGE NECESSITATING REPIACEMENT.-Damage
more than negligible not repairable by patching and,
in general, damage which by its extent or location
would render the repair uncertain, necessitates re-
Placement of the tank. Cracking or perforation of
the tank shell due to corrosion necessitates re-
placement.

TANK STRAPS, PADS.

14. GENERAL.-The tank straps should be check-
ed for cracks and worn spots and replaced if damaged.

15. DAMAGE NECESSITATING REPLACEMENT. -The pads
should be replaced if appreciably worn or packed.

OIL LINES, FITTINGS.

16. GENERAL.-The solid lines are 52S0 alumi-
num alloy tubing. Lines should be carefully removed
and tagged giving their location as an aid to assem-
bly. Check for holes, deep scratches and dents.

17. DAMAGE NECESSITATING REPLACEMENT.-If pip-
ing is damaged it should be replaced. If fittings
are damaged in any way, replacement is required.

OtL COOLERS.

A
18. GENFRAL.-An oil cooler is installed in each
engine compartment on the engine mount tubes.

19. METHOD OF REPAIR. -See General Manual for
Structural Repair (Section 15) AN-1A-1 (AP-26004) .
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ORIGINAL SKIN —\

REPAIR PLATE -SAME
GAGE 3S /2H AL.

ALLOY SHEET AS
ORIGINAL SKIN.

I
-, ®va ivsnrt
So0imisnesrt

'!e' BEFORE WELDING

SECTION "A-A"

CLEAN DAMAGE TO A SMOOTH OUTLINE & FLANGE AS SHOWN.

Figure 100 - 0il Tank Welded Patch Regair
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ENGINE COWLING.
WING NACELLE

20. GENERAL.-The engine cowling and wing nac-
elles are an aluminum alloy structure consisting
of sheet reinforced by angles, plates and channels.

The method of assembly is riveting in earlier mod-

els and spot welding in later models. (See Figures
101 and 102 showing riveted assembly).

21. NEGLIGIBLE DAMAGE.-Small, isolated dents
may be neglected, provided they are free from cracks,
sharp corners and abrasions and they are less than
1/16 inch deep.

22. DAMAGE REPAIRABLE BY PATCHING.

a. Damage other than negligible should be
cut out with 1/4 inch radii; leaving a smooth hole
not larger than three inches in diameter.

NOTE

For repairs involving spot welds, reference
should be made to Section 1, Paragraph
13b and Figures 130 teo 134, inclusive.

b. Cracks should be repaired by drilling a
410 (.098) hole at the ends, but where damage must
be cut out, any adjacent cracks should be included
in the area removed. The patch may be a flush type,
either round (See Figure 108) or square (See Figure
109) but riveted as described in Paragraph 22c below.
I1f desired, an outside patch may be used. (see Fig-
ure 104). The patch should be the same material and

Section 6
Paragraphs 20 to 26

gage as the damaged panel, or 24ST aluminum alloy
as alvernate material. Note that the edges of the
outside patch should be chamfered. Patches must be
shaped to fit the contour of the panels and must
fit snugly to prevent leaks.

NOTE

Dents more than negligible should be re-
stored to shape with a rubber or wooden
hammer . They may then be neglected unless
cracks or abrasions are left, in which
case the damaged area should be cut out
and patched as herewith described.

c. When riveting the cowling or nacelle
patch, either flush or outside, brazier head AN-455
rivets of 1/8 inch diameter should be used at 3/1
inch pitch and an edge distance of 5/16 inch as
shown in Figure 104.

23. DAMAGE NECESSITATING REPLACEMENT.-Damaged
panels should be replaced if they cannot be repaired
by patching, or if they require excessive patching
or reshaping'in order to be restored.

FIREWALL.

24. NEGLIGIBLE DAMAGE. - Refer to Section 4,
Paragraph 32.

25! DAMAGE REPAIRABLE BY PATCHING.-Refer to
Section 4, Paragraph 33.

26. DAMAGE NECESSITATING REPLACEMENT.-Refer
to Section 4, Paragraph 34.
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Ref. Grumman

Ref. Grumman

Part Nc. (Riveted Assembly) Part No. (Riveted Assembly)
12271-1R Top ¥airing Assembly 12270-9 Shroud Assembly .
12270-% Right Inboard Lower Assembly 12270-6 Right luboard Upper Assembly )
12270-5 Right wutboard Upper Assembly 12270-10 Pan Exhaust Tail
12270-7 Righi vuthoard Lower Assembly 12271-2R Hottom kulring Assembly

Figure 101 - Fngine Cowling & Wing KNacelle - Tof
N
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Ref. Grumman
Part No.

12271-1R
12270-8
12270-5
12270-7
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Ref. Grumman
(Riveted Assenmbly)

Part No.
Top Fairing Assembly 12270-9
Right Inboard Lower Assembly 12270-6
Right Outboard Upper Asseably 12270-10
Right Uutboard Lower Assembly 12271 -2R

Figure 102 Crpgineg Cowling & Wing ¥acelle
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(Riveted Assembly)

Shroud Assembly !

Right Inboard Upper Assembly
Pan Exhaust Tall

Hottom Falring Assembly
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Part No.

12458-1
12469
12458-4
12358-5
12458-8
12458-2
12458-3
12458-10
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ENGINE RING COWL

. Fi6: g6
Description Material

Skin Rear 52S8%H Aluminum Alloy Sheet
Spinning Engine Ring Cowl 3 SO Aluminum Alloy Sheet
Joint Reinf. - lpper 24ST Aluminum Alloy Sheet
Joint Reinf. - Lower 24ST Aluminum Alloy Sheet
Nose Angle 52S2H Aluminum Alloy Sheet
Ring Stiffener Front 24ST Aluminum Alloy Sheet
Ring Stiffener Rear 24ST Aluminum Alloy Sheet
Tail Reinf. Wire 24ST Aluminum Alloy Rod

fFigure 103 - Fngine Ring Cowl
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Thickness

‘028
.051

.40
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CLEAN DAMAGE TO SMOOTH Z__ AN455-AD4 RIVETS
OUTLINE.

CHAMFER EDGES Of PATCH.

REPAIR PLATE: 24 ST AL.
ALLOY SHEET SAME GAGE
AS COWL PANEL.

SECTION "A-A"

Figure 104 — Fngine Cowl and Nacelle Patch Revair
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Paragraphs 27, 28, 29 Nav. Aer. 01-85v -3
EXHAUST MANIFOLD. equivalent if not repairable as described immedi- ’
ately above. (
27. GENERAL.-The exhaust manifold is a welded
steel assembly. (See Figure 105). NOTE :
28. NEGLIGIBLE DAMAGE.-Small isolated dents The exhaust manifold should be torch norwmal-
free from cracks, sharp corners and abrasions may ized after welding.

se neglected if the member is not distorted or other-
~—wise damaged.

sl

{\OTc
s Pﬂd«ob\:J < Cham\Ma\cf

-

29. METHUD UF REPAIR.

a. CRACKS.

(‘(«JX o_m‘& l-'>c—gu’Lr back

Sicke Of¥ymn\ To be

(1) Cracks up to three inches may be weld- \A)L\deg‘

ed, using standard procedure. A 1/16 inch stainless
steel welding rod with a #21 flame is recommended.
Use a slow flame with a little feather on it to avoid
burning the metal. Pin holes can be eliminated by
running the pin hole along before the flame until
it disappears.

b. DAMAGE REPAIRABLE BY PATCHING.-Cracks,
longer than three inches, holes and smoothed out
damage in gJeneral can be repaired by welding a patch
of equivalent material over the damaged area. Cracked
areas should be cut and patched in the same manner.
The patch should overlap the damaged area about one
inch.

c. DAMAGE REPAIRABIE BY INSERTION.-A dam-

\\/xged section may be cut out and a new equivalent
length inserted. The insertion piece should be welded

on, using & two inch patch welded around the section

at the butt joint, lapping one inch on each side of

the joint.
~ d. DAMAGE NECESSITATING REPLACEMENT. - A
damaged section must be replaced by an undamaged Figure 105 - Exhaust Manifold Assembly
]
N
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where Used
rFig. 96, Ref. 42

Fig. 96, Ref. #3
i1, #5 & #6

1111 Tank
wing Nacelle
Ring Cowl
Nose Spinning
pirewall

il Cooler Shell

Exhaust Manifold

Description

Tubing
Tubing

Tubing
‘Tubing
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet,
Sheet

Sheet

Material
C.M. Steel
C.M. Steel
Co\l Steel

C.M. Nteel

dssH Aluminum Alloy

525441 Aluminum Alloy
52541 Aluminam Alloy
3 St Alumirmm Alloy

2157 Alumirmm Alloy

2151 Aluminum Alloy

Brass

Silver Solder

TABLE VU
MATERIALS FOR REPAIR
ENGINE NACELLE GROUP

Diameter
1-3/8 u.h.

1-3/8 1.D.

1-1/4 v.D.
1-1/1 1.Dh.

Corrosion Resistant Steel

. 010

.04Y4
.049
. 064
.020
. 028
.028
.010
L0581
or .050

. 040

[tem

Insertion or Replacement

batch

or Splice

Insertion or Replacement

Patch
Pateh
Patch
Patch

Patch

or Splice
Repair

Repair or Replacement

Repair or Replacement

Repair or Replacement

Replacement

Patch
Patch

Repair
Repair

To Suit

Insertion, Replacement or Patch Repair

£- AGB-10 "48Y ‘AEN

(ERRIR-TREL

9 u01399§
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SECTION 7
EXTRUDED SECTIONS

!. GENERAL.
4

— a. The Alcoa Extrusions used in this airplane are

listed on the accompanying Table 7 and illustrated
in Figure 106, Sheets 1 and 2.

b. When patching an extrusion, 24ST aluminum alloy
sheet should be bent up to the size and shape shown
on the repair diagrams for the respective parts be-
ing repaired as described and illustrated in this
Manual. ln some instances, a flat repair plate of
248T aluminum alloy sheet may be used.

c. In some types of repair, an equivalent extru-
sion may be used, if available, being placed on the
outside of the angle.

d. Splice plates at a butt joint are similarly

made.

e. If an insertion repair is necessary, the dam-

aged section should be cut out, and an equivalent
extrusion inserted. If an equivalent extrusion is
not available, 24ST aluminum alloy sheet bent up
into the required shape may be substituted for an
extrusion provided there is equal cross sectional
area. Bent up equivalents for the extrusions in
this-airplane are shown in Figure 106, Sheets 3
and 4.

f. Butt joints must be a snug fit with 1/64 inch
maximum tolerance.

g. The minimum bend radii of 24ST aluminum alloy
sheet must be observed in patching or splicing in
a new section. (Refer to General Manual for Struc-
tural Repair).

h. In some cases, 2450 aluminum alloy may be used
to form a repair plate which must be heat treated
to 24ST before it is installed in the airplane.

-

TABLE V111

LIST OF ALCOA EXTRUSIONS

Aluminum Alloy Navy Spec.
Bar 24S8T 46A9
Angle 248T 46A9
Angle 24ST 46A9
iAngle 24ST 46A9
Angle 24ST 4649
ingle 24ST 46A9
Angle 24ST 46A9
Angle 248T 46A9
Angle 24ST 46A9
Angle 248T 46A9
Angle 24ST ) 46A9
Angle 24ST 46A8
Angle 24S8T 46A9
Angle 24ST 46A9
Angle 24ST 46A9
Angle 24S8T 46A9
Angle 24ST 46A9
‘Angle 24ST 46A9
Lee " 24ST 46A9
Angle 24ST 46A9
‘ngle 24ST 46A9

186 RESTRICTED

Die Number Quantity per Airplane
Alcoa 74B 26'-0"
Alcoa 77E 0'-3"
Alcoa 77R 62'-6"
Alcoa 77V 3'-6"
Alcoa 78C 51'-8"
Alcoa 78F 2'-0"
Alcoa 78J - 32'-2"
Alcoa 78K 121'-0"
Alcoa 78P 4'-0"
Alcoa 472 108'-g"
Alcoa 484 16'-0"
Alcoa 734-18 208'-0"
Alcoa 734-CC 0'-6"
Alcoa 734-FF o'-6"
Alcoa 734-H 0'-3"
Alcoa T34-P 3'-o"
Alcoa 734-TT 153'-8"
Alcoa 734-W 2'-3"
Alcoa 1060 158'-8"
Alcoa 1288 154"
Alcoa 1298 20'-2"




Aluminum Alloy

Angle
Channel
Channel
Angle
Tee
Angle
Angle
Angle
Channel
Angle
Channel
Channel
Angle
Channel
Zee
Keel
Channel
Angle
Tee
Angle
Channel
Zlee
Channel
Angle
T. Edge
Channel
Angle
Angle
Channel
Angle
Angle
Angle

24ST
248T
24ST
248T
24S8T
24S5T
248T
24S8T
24ST
24ST
24ST
24ST
24ST
24S8T
248T
24ST
24ST
24ST
24ST
248T
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24ST
24ST
245T

Navy Spec-

46A9:
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A89
46A9
46A9
~ 46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9
46A9

RESTRICTED
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TABLE Vill (CONT'D.)

L1ST OF ALCOA EXTRUSIONS

Die Number

Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa
Alcoa

- Alcoa

RESTRICTED

Alcoa
Alcoa
Alcoa
Al coa
Alcoa
Alcoa
Alcoa
Alcoa

1312
K1377
K1380
1676
2499
3792
5137
5456
K6466
7385
K7869
K9665
K9823
K11057
K11256
K11257
K12000
K12025
K12442
K12823
K12866
K12867
K12876
K13864
K14403
K14426
D1459%4
K15087
K16433
K16630
K22220

K22220 (was 1584)

Section 7

Quantity per Airplane

1'-6"
25'-0"
14'-6"
13'-8"

1'-1"
33'-5"

0'-6"

1'-o"

7'-6"

0'-6"

4'-1"
33'-5"

6'-3"
10'-0"

282'-2"
22'-8"
18'-8"
28'-0"

2'-0"

3'-0"
33'-5"
98'-o"
30'-0"
29'-8"
25'-0"

0'-3"
76'-0"
28'-0"
13'-2"
14'-10"

171'-6"
19'-10"

187
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SECTION 8

FABRIC REPAIR AND ATTACHMENT

I, FABRIC REPAIR.

a. GENFRAL.-Holes and tears in fabric can be re-
paired as shown in Figure 128. For further informa-
tion, see General Manual for Structural Repair.

2. FABRIC ATTACHMENT.

a. GENERAL. -The wing outer panels, ailerons,
elevators and rudder are fabric covered.

(1) The wing outer panels are covered with
Grade A cotton airplane fabric aft of the rear box
beam web plating as noted in Figures 4 and 128.
Fabric 69 inches wide runs the length of the panel
and is secured to the following: box beam rear web
capstrips (cormer angles), wing flap support beams,
aileron support beams, trailing edge, where the
fabric is stitched, and web type ribs. Lacing is
at 1-1/4 inches on the four inboard ribs and sewn
around the capstrips. Lacing is at two inch inter-

vals on the outboard ribs and sewn through the wing.
Lock: stitch is used every six inches in hand sewing.

« (2) #112 herringbone reinforcing tape and
Grade A cotton pinked edge tape is used.
(3) Cellophane tape is used over the trail-
ing edge, sharp edges and rivets.

(4) Internal structure is protected against
fabric doping by zinc chromate primer.

(5) An aluminum alloy tube 72 inches long is
attached to the underside of the tail ribs adjacent
to the wing flap beam, securing the fabric covering
and maintaining the proper tension of the fabric.

(6) The ailerons, elevators and rudder are
similarly covered with fabric, which extends over
the 24ST aluminum alloy nose cover and the ribs
and is stitched and taped at the trailing edge.
(See Figure 117).




WATER TIGHT JOINT.

APPLY DUPRENE CEMENT &
DUPRENE TAPE, SEE
TABLE I.

G311 Y183y

JOINT-HULL KEEL

€61

STEEL MEMBER.

GAS TIGHT JOINT.

APPLY FAIRPRENE CEMENT
8 FAIRPRENE TAPE,
SEE TABLE I
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JOINT- WING FUEL TANK

Figure 107 - Typical Joint Seals
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REPAIR FRAME-24ST AL.ALLOY SHEET INSERTION PIEGE -24ST AL.ALLOY (
~ SAME GAGE AS SKIN— SHEET SAME GAGE AS SKIN. o
GUT REPAIR FRAME
SPANWISE FOR
INSTALLATION.
N
A
N
\ L P DD II,,,\',\ Y
] T
SECTION A-A
SKIN RIVET | PITCH EDGE WIDTH OF
THICKNESS DIA. . CLEARANGE FRAME
B c "L"
.020 To.040| /8 7, ba I
.051 532 5/8 Y16 1 Ya
.064 316 3/4 3,8 1 2
.08 Y ! /2 2

Figure 108 ~ Skin Patch Repair - Round Flush
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SEE FIG.I08 FOR RIVETING {
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INSERTION PIECE & REPAIR " "
FRAME_24ST_AL. ALLOY SECTION A-A
SAME GAGE AS SKIN.
Figure 109 - Skin Patch Repair - Square Flush
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N

ORIGINAL _SKIN

4

“COUNTERPUNGH SKIN 8 PATCH
FOR RIVETS & SCREWS.

AN505-6 C'SUNK SCREWS
prRILL ¥19 (166)
TAP #8-32 NF-3

G73-AD4 OR AN 455-AD4
RIVETS - SPACED APPROX.
AS SHOWN.

CUT REPAIR_FRAME

SANWISE FOR
“MNSTALLATION.

REPAIR PLATE -24ST AL,
ALLOY SHEET SAME GAGE AS SKIN.

|
REPAIR FRAME - 716 _24ST AL. ALLOY SHEET "1? | e

NOTE :
USED WITH ENGINEERING APPROVAL ONLY.

Figure 110 - Remouable Stressed Sk'in Patch Reepair
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CLEAN DAMAGE TO A SMOOTH
OUTLINE .

)
L

-

\

PATCH- 24 ST AL. ALLOY SAME

GAGE_AS SKIN. — |

AN456 RIVETS

SEE FI1G.108 FOR RIVETING
8 SPACING SCHEDULE, ———— |

.

-
o et

P s Tt

b
-_6__
—.P 2]

-

*
______-___%_____ i

\
9

CHAMFER _AS SHOWN
ORIGINAL SKIN -

9
o
¢
i
o
o

B

.l

” .
N =4 == J T ASSNIN 1 H RIS IO .

PACKING- SAME GAGE & MATERIAL AS SKIN s
SECTION "A-A"

Figure 111 - Skin Patch Repair - Outside
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N

RIVET TYPE, PITCH AND DIAMETER SHOULD BE THE SAME
A\S THAT IN AREA TO WHICH THE PATCH IS FITTED

N

EDGE DISTANCE =
2 TIMES RIVET DIA. (MIN)

INSERTION PIECE (

24ST AL. ALLOY SHEET
SAME GAGE AS SKIN.

\_ REPAIR FRAME 24ST AL.ALLOY SHEET
SAME GAGE AS SKIN

e an e NeRes S+ M Wy emmMAmmar
LR L ll""l'l‘
- - —

NOTE :

CUT PANEL TO SMOOTH OUTLINE AROUND CRACKED
OR DAMAGED AREA AND FIT INSERT TO PANEL.

RIVET INSERT TO PATCH AND RIVET PATCH TO SKIN.

THIS TYPE OF PATCH REPAIR MAY BE USED ON FUSELAGE,
WINGS, EXCEPT LEADING EDGE, STABILIZER & FIN PANELS.

Figure 112 - Cracked Panel Patch Revpair
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N
AN455-AD4 RIVETS
space 1"¢c.C,.—m8m —moH+- T T T -
SPACE 1 & & FOEITF T Y T X )
I ——— e 1
™ +1i7{———+ 4+ s 4!
T+ ¢ T+lf4—1+ 4 + '+ 4|
SR Y~ A Nt e
| f
| o ) [
|
AN VR S A
INSERTION _SKIN— SAME_GAGE Ld_t.__t_i__*_' + I —-+-J
24ST AL. ALLOY SHEET L T I = —
| |
‘ I :I I
| \ I
| Lo
| |
EDGE_OF PLATE TO BE LIPPED 1r_< _______ k____ —— )
SAME_AS_ORIGINAL et 1+ _*__* _*____J.Fl__?__j___ S
o o T T T T T T T
—— b ———po——— h___J
Ty vy + +0+ % + Ty 4
+ + + +¢+ + yt  *
S Ba B
1 | '
~ h ] f
| |
REPAIR SPLICE PLATES —.032
24ST. AL. ALLOY SHEET
NOTE;
NEW RIVETS SHOWN THUS 4
Figure 113 - Leading Edge Skin Repair - Control Surfaces
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ORIGINAL SKIN ——
R

AN 430 RIVETS ] | _{/+ /) +\\|, | ]
\{@ <

|
! |
1 | C ]“—‘ 1
D-! D).
L |
!
CLEAN DAMAGE TO SMOOTH . o/ |

I

BNl

! B
N |

s N o
\ /I

N _____5__ .
OO DD
“— PATCH—24 ST AL. ALLOY } . i . ( ‘
NEXT HEAVIER GAGE THAN BLKD. )
‘.—-—/-
~ \ ~ N A D
—= )
Al T o —3 o= 7 1

NOTE:

SEE F1G.108 FOR RIVETING 8 SPACING SCHEDULE.

SEAL PATCH AS INDICATED IN TEXT.

* Figure 114 - Bulkhead Plate Patch Repair
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DRILL ¥40 (.098) HOLE AT END OF BREAK.

AN430-AD4 RIVETS

2 EQUAL SPACES

SECTION

REPAIR PLATE -24ST AL. ALLOY SHEET.
SAME GAGE AS CRACKED PANEL.

Figure 115 - Lightening Hole Crack Repair
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_-30% APPROX FOR STAIE
»—-3% AP PROX.FOR STA7

T :

. 4 SIDE PIECES 1x4X 60 DRESSED SPRUCE.
2 LOW SIDE PIECES, ANGULAR SUPPORTS
8 _BASE 2 x4 DRESSED FIR.
ALL, OTHER PIECES 4x4 DRESSED FIR.

2. ALL JOINTS GLUED AIDED BY¥ 10 FLATHEAD

WOODSCREWS 8 8 OR 10 PENNY NAILS.
3. SUPPORTS FOR STA*7 B ™ 16 IDENT,
EXCEPT WHERE SHOWN.

4. ALL DIMENSIONS ARE GIVEN IN INCHES.

2 R.

4 Sl

29} '

sYMMETRICAL AsouT &
SUPPORT BLOCK AT STA.%16

|

*f% ¢
{28

~ 21—

l3§}§ [ 4 —
- // \527_ W
‘ A ‘\\\\:j?‘jgjj't

\\\J |
20§

SYMMETRICAL _asouT &
SUPPORT BLOCK AT STA.%7

FELT-6° WIDE x§" THICK

NAIL IN PLACE- COVER WITH CANVAS

SECTIONA-A

Figure 116 - Hull Supports

* ARN

© a9y
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629-AD4 RIVETS- MINIMUM OF 8 ON EACH
SIDE OF JOINT. SET _RIVETS FLUSH ON INSIDE.

REPAIR PLATE - /8 24 ST AL
ALLOY SHEET

REPAIR PLATE-.032 24 ST AL
ALLOY SHEET

673-AD4 RIVETS-SET FLUSH ON BOTH
SIDES. MINIMUM OF 4 RIVETS ON
EACH SIDE.

REPAIR PLATE-3/8 24 ST AL ALLOY BAR

STITCH & TAPE AT THIS POINT:

¢ OF JOINT

3
8

REPAIR PLATE-.O51 24 ST AL: ALLOY SHEET

G73-AD4 RIVETS- MINIMUM_OF 12 ON EAGH SIDE
OF JOINT- SET FLUSH ON BOTH SIDES:

REPAIR PLATE-2/16 24 ST AL. ALLOY BAR—\

PACKING PIECE-.032 24 ST AL. ALLOY SHEET

STITCH 8 TAPE AT THIS POINT

+

WING TRAILING EDGE REPAIR

Figure 117 - Trailing Edge Reopairs
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WEIGHT OF

_ /———TYPICAL REPAIR- B
g {C.G. OF REPAIR TO ¢ OF HINGE)
¢ OF HINGE

%

|43 L al
48 46

a3 L“TE

8

)

L La3
47 e

L—c (C.G OF COUNTERWEIGHT TO ¢ OF HINGE)

NOTES:

REPAIRS MADE IN SHADED AREA HAVE A NEGATIVE PRODUCT 8 REQUIRE NO CHANGE IN LEADING EDGE WEIGHTS.

REPAIRS MADE IN UNSHADED AREA HAVE A POSITIVE PROD

UCT 8 REQUIRE BALANCING.

A CHANGE IN THE BALANCE WEIGHTS IS NOT NECESSARY UNTIL A REPAIR OR ACCUMULATED REPAIRS TO THE

STRUCTURE INCREASES THE WEIGHT OF THE STRUCTURE BY .I LB OR OVER IN THE UNSHADED AREA.

BALANCE WEIGHT TO BE ADDED =—A-%§—

Figure 118 - Aileron Mass Balancing Diagram

< ARN

.19y
031214183y
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S07

WEIGHT OF
TYPICAL REPAIR-A"

R

HINGE LINE

B8'(C.G._ OF REPAIR TO § OF HINGE)

7 7 7Y

7
NOTE: |O—e'
REPAIRS MADE IN SHADED AREA HAVE A NEGATIVE PRODUCT 8 REQUIRE NO
CHANGE IN LEADING EDGE WEIGHTS.
REPAIRS MADE IN UNSHADED AREA HAVE A POSITIVE PRODUCT & REQUIRE
BALANCING.
A CHANGE IN THE BALANCE WEIGHT IS NOT NECESSARY UNTIL A REPAIR OR
ACCUMULATED REPAIRS TQ THE STRUCTURE INCREASES THE WEIGHT ELEVATOR
OF THE STRUCTURE 8Y .| LB. OR OVER IN THE UNSHADED AREA. BALANCE WEIGHT

BALANCE WEIGHT TO BE ADDED= A+B
10.875

Flvgure 119 - Elesvator Mass Balancing Dtiagram

- 13y " ABN
Q310144534
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WEIGHT OF
TYPICAL REPAIR-A

T

B (C.G. OF REPAIR TO 4 OF HINGE)

22;!; (C.G. OF COUNTERWEIGHT TO ¢ OF HINGE)

NOTES!

————————

' )

REPAIRS MADE IN SHADED AREA HAVE A NEGATIVE PRODUCT & REQUIRE NO CHANGE IN LEADING EDGE WEIGHTS.

REPAIRS MADE (N UNSHADED AREA HAVE A POSITIVE PRODUCT & REQUIRE BAL ANCING

A CHANGE IN THE BALANCE WEIGHTS IS NOT NECESSARY UNTIL A REPAIR OR ACCUMULATED REPAIRS TO THE

STRUCTURE INCREASES THE WEIGHT OF THE STRUCTURE BY .I LB. OR OVER IN THE UNS

HADED AREA.

._AX8
BALANCE WEIGHT TO BE ADDEDf 52 250

Figure 120 ~ Rudder Mass Balancing Diagram

s 43y “aey
31019183y
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.NOTE:- D= DIAMETER OF RIVET
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2L

N ‘ / T
? I
REPAIR PLATE(- NEAREST GAGE 24ST AN

430-D6_ROUND H

TN

AL. ALLOY SHEET AS TORQUE

TWO STAGGERED ROWS OF

TUBE, CUT TO SIZE AND PREFORMED.

RIVETS ON EACH SIDE OF JOINT.

EAD RIVETS

SPACE RIVETS EVENLY AROUND TUBE.

MINIMUM OF 12 RIVETS ON EACH SIDE

OF JOINT,
ALTERNATE REPAIR- AN23 BOLTS
MAY BE USED INSTEAD OF RIVETS.
MINIMUM OF 6 BOLTS EACH JOINT REPAIR

SIDE OF JOINT.

¥i6 TAPER PIN

/4" BOLT, LOCK WASHER & NUT

SMALL HOLE OR DENT REPAIR

Figure 121 - Torque Tube Repair
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REPAIR PLATE - NEAREST HEAVIER GAGE
24ST AL. ALLOY SHEET AS TORQUE TUBE

GUT_TO SIZE 8 PREFORMED. —_———\

AN430-AD4 RIVETS

NEW FLANGE COLLAR SPLIT AS SHOWN 8
FITTED OVER PATCH 8 PAGKING WITH
ADDITIONAL RIVETS THRU RIB SHOWN THUS!Q

NOTE:
CLEANED UP DAMAGE SHOULD NOT ‘BE OVER_¥40.

p

|
T
i

eN

caay ‘A
31014153y

NEW FLANGE COLLAR
SPLIT HERE

£-AG8-10

PACKING - SAME GAGE
AS REPAIR PLATE

ALTERNATE REPAIR- AN23 BOLTS
MAY BE USED INSTEAD OF RIVETS.
BOLTS DENOTED THUS - P

Figure 122 ~ Torque Tube Repair
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602

—_—

OUTSIDE _DIA. :

OF TORQUE TUBE 174 2

WALL THIGKNESS 095 058 083 058
A 1.060 1.625 . 1578 .800
B 778 1.343 1.296 1518

Figure 123 - Torque Tube Bucking Bar

€-AG8-10 "48Y “ABN
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DRILLED:

LENGTH TO SUIT

L 1 e el
— =

ORILL 7730(1285)

PILOT DRILL ¥30(.1285
SKIN TO BE —_— DETAIL OF DRILL GUIDE

AND LOCATING PIN.

SILVER SOLDER OR BRAZE

WRAASR VR A\ WA LR LI A WA W - - -
NERAEEA AR LWL MA WL WA RAT AR MATA IR A VA LR LR L SRR RV R AR I B B
e s > i 7 s w ¢ o0 9 e o » . . W e e Sl s oo

AP L7 e P A & S & §

G At P A & MR 5 I T —

LOCATING PIN INSERTED IN EXISTING HOLE

Figure 124 - Rivet Hole lLocating Tool

* 13Y *ABN
0310184834
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N}

495%00I

FLUSH RIVET SET

SLIGHT RADIUS

"—CD“;\—-

LIGHT KNURL
; L
{ 32

e

N —

LENGTHTO SUIT

SHAPE TO FIT RIVET HEAD

HAND TYPE FIELD REPAIR RIVET SET

Figure 125 - Rivet Sets

RESTRICTED



RESTRICTED
Nav. Aer. 01-85V-3

N GROOVE 78 WIDE 78° INC. ANGLE (
X 32 DEEP : . .
+ B
- ] ] . R — - |

2" ] L.

L | O -9

8 s 5
g T g™ TO MATCH
le .__,?6,___. MALE PUNGH
SNAP SPRING
DEVELOPED LENGTH
525"
1 ,
2 —‘
~— (
-— __._r\ NP
1— — j/\r* -
o
N - 4 ' °
64 X45
DRILLTO FIT HANDLE . CHAMFER
DASH | RIVET +.000
NO. oia. |C-o0i| B
- | 3/32 | 1/4 3/32
-2 /8 5/16 | 1/8
MALE | -3 3/16 | 7/16 | 3/16
-3 5/32 | 3/8 5/32
-21 3/32 | 220 | .098
22 | /8 292 | 128 :
FEMALEI—53 T16/32 | 357 | 61 :
24 |3/716 421 | 193
Figure 126 - Dimple Sets
S

1V RESTRICTED
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1A rd

CENTER RUDDER HINGE FITTING

A / (SEE_DETAIL)

vl

- S\

L ATERAL LEVELLING LUGS ARE
LOGATED IN PILOT'S COMPART- (]
WMENT ON FRONT OF REAR

‘
S E———

BULKHEAD NEAR FLOOR: ‘
@i————i e
NV % Py
> 4 \ <D
QP

THRUST LINE -3*
TO HULL REFERENCE LINE

STABILIZER SETTING -2 ¥4°
TO THRUST LINE

LONGITUDINAL LEVELLING LUGS ARE LOCATED
IN PILOT'S COMPARTMENT ON RIGHT HAND
WALL NEAR FLOOR.

Ve Q“'v POINT OF MEASUREMENT |
"" "'l \\\ “'llﬁillll——<‘EE;==:=::::::::
4C) QD g (g, () \, “llIESII|’,

Z Y

QF FIN BEAM

TO CHECK STABILIZER ALIGNMENT, EDGE OF
LEVEL, WHEN LEVEL, SHOULD COINCIDE WITH
CENTER LINE OF STABILIZER BEAM.

OF STABILIZER

TO CHECK FIN ALIGNMENT, PLUMB BOB LINE
SHOULD COINCIDE WITH GENTER LINE OF FIN
BEAM,

VIEW LOOKING FORWARD
AIRPLANE LEVEL
UPPER ENGINE NACELLE
POINT OF MEASUREMENT

POINT OF MEASUREMENT

FIN
RUDDER

NOTES® , ELEVATOR HINGE FITTING
DIHEDRAL OF WINGS- UPPER SURFACE -0°
DIHEDRAL OF WINGS- LOWER SURFACE-2/2°
INCIDENGE OF WING -Q°
POINTS OF MEASUREMENT TAKEN FROM,

"A"- EXTREME OUTBOARD BOX BEAM TOP_FORWARD GAPSTRIP RIVET TQO TOP
FORWARD BOLT ON OUTBOARD ELEVATOR HINGE FITTING,

"B"- EXTREME OUTBOARD BOX BEAM TOP FORWARD CAPSTRIP RIVET TO FORWARD

BOLT ON CENTER RUDDER HINGE FITTING.
“C"-BOLT HEAD ADJACENT TO JUNCTION OF REAR BOX BEAM CAPSTRIP AND

UPPER ENGINE NAGELLE, TO TOP FORWARD BOLT ON QUTBOARD ELEVATOR HINGE
FITTING. '

"D"-UPPER AFT CORNER OF FIN TO TOP FORWARD BOLT ON OUTBOARD ELEVATOR

HINGE FITTING.

Flgure 127 - Rigging Check Dimension Diagram

<19y Ay

031014153
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:

S—r
! SERRATED FABRIG
PATCHES TO SPEC. FI
_ | DOPED ON.
4 l_z_ —_—
N

EXTENT OF DAMAGE
MAX.OF I'D. AFTER
TRIMMING .

L —

e}
SRS
NN
NS
N
i

N
S\

N
NN
N %Q
RN N

|

FABRIC COVER

—— ]

N

_CASE I

¢
1
'2
N
- (MAX
I 4 2
- S S v < \J\ \\ < ‘\ \\ A * - -
-‘——-————IL———F " J
; 3 EXTENT OF DAMAGE & MAXT=— l—z
}
13
— J
CASE 2 s
SERRATED FABRIC PATCHES
TO SPEC.F1 DOPED ON.
Figure 128 - Fabric Patch Repair
S’
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S1Z

D~ (DBOTTON —
[ : THE_FABRIG OVER ALL
/ STRUGTUAL OIAGONALS
Dl =) IS REINE WITH 21/4 PINKED TAPE (4] — ===
12368-BREF] ING (BOTTOM: /

/
1238312 (REF} ~—
lg;g;-\;(ﬁ:r[-———l

STITGH AND TAPE
ALONG LOWER EDGE.
SEGURE FABRIC Y0
STRUG TURE_WITH RETAINING
STRIPS SHOWN ABOVE &
PARKER KALON TYPE "A®
BINDING HEAD SCREWS

94 X /4 LONG {REF)

-—€J PONTOON_STRUT PATCH-2 PIECES (BQTTOM). FIRST PATCH TOBE APPLIED TOQ
SURFACGE . SECURE RETAINING PLATE 12439 -7 (REF WITH AN;IO'DS—§[REFl 8

AN345-DE(REF) TO PONTOON FITTING 12439 (REF THE_SECONO PATGH IS THEN
APPLIED OVER PLATE @& FABRIC AS SHOWN.

APPLIED OVER PLATE @ FABR'L B> s~ ——

N

@ AWLERON PUSHROD PATCH {TOP

§TITCH B TAPE FABRIG

AT _THIS POINT

NOTES

’\ - e
SECURE FABRIC TO

§_F‘_'Aﬁ wITH RETAINING
§TR4F‘ 123021 T{REF

§ AN310-06:6 (REF)
5_?1345'06 REF) ——m———

USE FABRIG 69" WIDE WHIGH 1S TO RUN LENGTH OF PANEL B
SEGURED T0 STRUCTURE AS SHOWN IN_SECTION A-A B8-8,6-CaD-D

LACING TO BE AT 11/4° INTERVALS QN RIBS 2708 INCLUSIVE
BSEWN_AROUND CAP_STRIPS.
LACING TO BE AT 2" INTERYALS ON RIBS 6 TO 14 INCLUSIVE

AN520-10-]0(REF]
AN366-F1032 (REF) NOTE
SECURE FABRIG_TO SPAR SEE TABLE T FOR SPEC.

%) s 8 SEWN THRU WING
N WiTH RETAINING STRIP
] USE LOCK STITGH EVERY 6 IN HAND SEWING 1230216 (REF| 8 ANSIO-D6"
6(REF) @ AN345-06 (REF)
[ USE 172 HERRINGBONE TAPE FOR DIAGONAL RS BRACING 6(REF) 8 AN345-06 (REF
SECTION "A-A" 2 SETS INBOARD OF ATLERON | SET QUTBOARD OF FLAP- .
sEcTION " A-A" .
ALE SIZE PARALLEL 10 SPAR BETWEEN RIBS €8 7 RUN BRAGING secTioN "CoC 13350-14 DE
; ———LLA == TOP TO BOTTOM INSTEAD OF DIAGONAL TO CLEAR AILERON HALF SIZE 13 MET-PLAIN
@ - o PUSH ROD '2__WiNDOW INSP
SECURE FABRIC 8 (D 3 LPPOS
TAPE (FORWARD EDGE USE GOMM_ADHES!VE_QR CELLOPHANE TAPE OYER @ —® :g':;é"oi
v_—l-—'l—qwopso 170 STRUCTURE THE TRAILING EDGE, SHARP EDGES 8 RIVEYS c ’ aogson 1

wiTH RETAINING STRIP
123G2-19 (REF] 8 AN S -

066 (REF] AN340-DG(REF)—

ON THE_LOWER SURFACE LOGATE HOLES OF GROMMETS
A5 CLOSE AS POSSIBLE TO ECGE OF METAL TRAILING
EDGE_AND 1O RiB.

T 47X 24 DS (TOTAL) |
13" x36¥0s

Tl xgayps
140 VDS

TAPE_- SURFACE

STITCH B TAPE FABRIG_AT THIS POINT T surrace

[D A e R N . 3 TAPE - RE! il
a- SecTion 'B-B” secTioh "D-D -2 [FABRIG - BOTTOM
HALF SIZE EullL SIZE | 13350-1 __|FABRIG-TOP |
~ b———
L& IR 13350 ASSEM.
[ree s360r peanssc yapriar | "o2T %0 [

Figure 129 - Fabric Covering

£-AGB-10 ° 43V °ABN
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\I,
r
SN
STRIKING
EDGE
3
16
N
. .04% GAGE
N _8'
SHARP EDGE. NOTE:®
FOR SHEARING USE GOOD GRADE OF TOOL )
SPOTWELD . STEEL WITH HARDENED CUTTING
EDGE. HEAT TREAT SHOULD BE A
LITTLE HARDER THAN SPRING STEEL.
Figure 130 - Spot Weld Shearing Chisel
N

216 RESTRICTED
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O PERATION NO.!

CENTER PUNCH IN CENTER

OF DIMPLE TO FACILITATE
STARTING OF DRILL

OPERATION NO.2

DRILL TMROUGH SPOTWELD
WITH PROPER SIZE DRILL

FOR RIVET.

:ueee&enssveesneugv»enxﬁaeeaaaasseessxec
D i D

KIN

O ‘i

: \\\\\\\\\\\\\\\\\\
L 2L

SN,

OPERATION NO.3
CAREFULLY INSERT CHISEL
UNDER SKIN CENTERED ON
SPOTWELD AND SHEAR OFF
REMAINDER OF NUGGET.

X7k m

2 77m AN EHIINRTH NN
»'////// LLLL

SHE ARED  SPOTWELD

Figure 131 - Method of Shearing Spot Welds for Riveting

RESTRICTED

HAND CHISEL

HOLD PARALLEL
TO SURFACE
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OPERATION NO.!

CENTER PUNCH IN CENTER
OF DIMPLE TO FACILITATE
STARTING OF DRILL

OPERATION NO. 2

DRILL THROUGH SPOTWELD
W(TH PROPER SIZE DRILL.

OPERATION NO 3.

PLAGCE PILOT OF COUNTER
BORE INTO DRLLLED HOLE
8 COUNTER BORE THROUGH
SPOTWELD UNTIL BOND OF
NUGGET HAS BEEN SHEARED
OFF.

NOTE: THIS PROGEDURE
SHOULD BE USED ONLY
WHERE STRUCTURE IS OF
LIGHT GAUGE ALLOY SHEET.

SKIN SHALL BE REMOVED.
_AND REPLACED WITH NEW

PATCH OR (INSERTION PIiECE.

'/I/// QL

WLl Ll

SPOTWELD

ANNNININNNNNRNNNN
Ll //I/I/W///// GASISILAAAY,.

‘QShﬁs&QDQSs

A NN ‘QNHHENM'*§§C§S§SS&§§\‘

\\\\\\\\\\\\\\\\\‘

w§§;‘%§§§(‘§ﬁ%§\‘

25 lﬁ'l////////

|

STRUCTURE

COUNTER
BORE

SKIN

22 MMIMIMNNRINN
QUL 2LLLL LI

STRUCTURE

DAYHT IS5/

BOND REMOVED

Figure 132 - Method of Removing Spot Welded Skin from Structure
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D1A. OF
SPOTWELD SKIN
NUGGET

s
M\t

" BORE SIZE
)
Ii(l %M

L——————DRILL SIZE

Wi
QAN

DIMPLE

A
LM

SKIN STRUCTURE
SPOT WELD
TABLE
SHEET DIAMETER BORE
GAGE | OF NUGGET SIZE
.016 1/ 8 i1/4
.020 9/ 64 1/4
.025 5/ 32 1/4
.032 3/16 \/ 4
.040 7732 1/ 4
045 15/ 64 1/4
.051 1/ 4 \/a
064 9/ 32 3/8
072 19/ 64 3/8
o8l 5/16 3/8
091 1/ 32 3/8
109 3/8 3/8
125 3/8 3/8

RIVET |DRILL NG
3/ 32 41
i1/8 30
5/ 32 22
3/16 12

Figure 133 - Table of prill Sizes for Removal of §pot We lds
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N—
4 SKIN POTWELD DIMPLE
N A
| |
— : = -y _d
WASHER .064 GAUGE
BEVELED EDGE
SKIN
C——spomno NUGGET
SPACER- SAME GAUGE _ AD COUNTERSUN
AS SKIN INSERTED SNuGLy SECTION A- A RIVET. -
{N COUNTER-BORED HOLE.
3/86" DIA. IS MAX. SIZE THAT
CAN BE USED FOR SPACER SET SPACER AND RIVET
IN WET ZINC CHROMATE
“— (
THIS METHOD OF REPAIR SHOULD :
BE USED ONLY IN CASES WHERE
SKIN SEPARATES FROM STRUCTURE
LEAVING A BUTTON OF SKIN NOT
GREATER THAN 3/8" DIA. ON STRUCTURE
N
SHEARED SPOTWELDS
DRILL AND COUNTERSUNK’
THRU € OF SPOTWELD DIMPLE
SPOTWELDS TAP SKIN DOWN FIRMLY
TO STRUCTURE
AD-4 COUNTERSUNK RIVETS
AS REQUIRED
THIS METHOD TO BRE USED FOR
SHEARED SPOTWELDS
. Figpure 134 - Repair of Sheared Spot Welds
~— ¢
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-—GRAGKS TQ BE CONFINED TO
QIAMETER OF PERMISSIBLE HOLES

FORGINGS - FITTINGS

- NICKS Vi6” DEEP x '/87 WIDE (MAX)
4.{ .’% MAX) 1F_ GROUND SMQQTH
RES-GENER

/32" (MAX ) IN OPEN AREAS OF 245T
AL ALLOY STRUGTURE CONFINED
TO SINGLE FACE QF SECTIQN

SECTION "A-A"

CRACKS DENTS

~< RENTS - 116 (MAX)
SMOOTHED QUT HOLES < NIGKS - /8 oAax l\\‘\

LESS THAN /4 WIOTH
QF WEB—

\wmﬁs- Y& WIDTH OF
WEB OR /2" DIAMETER
MAX)IF THIS IS
SMALLER

TAiL RIBS

STIFFENERS

WEB TYPE RIBS,AILERON
8 FLAP SUPPQRT BEAMS

~ 4L IMIN) CAPSTRIP
. - mcxs-'/a*\/uy

-7 L DENTS- 11§ (MAXJ

-RIB DIAGONAL
PRACE

HOLES-V2" (MAX)
DENTS-Y16 (MAX)

RIB YERTICAL
§8ACE
L WiDTH OF LEG X3 |}
FOR_RID BRAGES OMNLY

TRAILING EDGE - QENTS- V16 (MAX2™

—MIGKS Y3 WIDTH OF TRAILING

L (MIN)- EOGE {MAX;
7Y o
——— NICKS- Y8 (MAXy /8 {MAX
T FLAPS

STIFFEN! R-\

SCORES LESS THAN A6 R
OF_THIGKNESS OF CAPSTRIP h
L6

2 HOLE DIAMETERS
(MIN) —

HOLES"|” DIMETER
(MAX) -~ -~ ]

DENTI-ING MAX)
— N|CK§AII= I!!!l
FROM END OF SEAM WER (MIN
IGHTENING ¥ ULKH AILERON, ELEYATOR & RUODER RIBS QUTER PANEL BOX BEAM WEB B CAPSTRIP

Figure 135 - Negligible Damage Diagram
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TS
" DRILL 916 (.5625): 2 HOLES —\] §>
Lo

________/
BUCKING SURFACE \T\

| 5% ~
7

N|—

HANDLES- /2D,
BUCKING SURFACE ROD

(BAR SHOWN BROKEN FOR CLARITY)

* 13y ° ARN

031014153

ol
m
(2]
-t
>
[g]
o}
m
[~

BUCKING SURFACE

¥ £-1A58-10

i
L
Eilr

3
8

NOTE :-
THESE BUCKING BARS USED FOR
ATTACHMENT OF CROSS MEMBERS
ON BULKHEAD AT STATION*13.

Flgurg 136 - Bucking Bars - Hull Station #13




APPENDIX |

LIST OF EQUIVALENTS
U.S.A. AND BRITISH SPECIFICATIONS ON MATERIALS

Q3101 4153y

310141834

€T

U.S.A. Specification Ultimate Tensile Strength
Material Commercial U.S. Navy British Specification ILbs. per 'sq. in. Tons per sq. in
U.S.A. British
Aluminum Alloy Extrusion 24S8T 46A9 DTD364-A 57,000 25.4
Round Aluminum Tubing 2S%H 44T19 T-9 17,000 7.59
Round Aluminum Alloy Tubing 5280 44T32 DTD-310-A 29,000 12.9
S teel Sheet X-4130 47S14 S86 90,000 normalized 40.1
Round Steel Tube X-4130 44T18 DTD-178 or T-50 90,000 normalized 40.1
SHEET STOCK
Aluminum Alloy 3S&H 47A4 DTD-213 19,500 8.7
Alclad Aluminum Alloy AL~24S0 A.Anneal DTD-275 Annealed 32,000 14.29
47A8
Alclad Aluminum Alloy AL-24ST Cond. T DTD-275 56,000 25.0
Aluminum Alloy 24ST 47A10 62,000 =
Aluminum Alloy 5280 47A11 No. Equiv. Suggest 2L.17 26,500 11.83 =
Type 1-A : 31,000 13.74 »
Steel - Chrome Molybdenum X-4130 47514 S.86 90,000 normalized 40.1 2
200,000 H.T. 80.9 =4
§
BAR & EXTRUDED STOCK g:‘
Steel - Corrosion Resistant Columbium  47S19 No Equivalent 80,000 35.6 &
18-8
FORGING STOCK
Steel ~ Corrosion Resistant Columbium 47819 No Equiv. DTD-262 80,000 35.6
1-8 nearest
/

| xipuaddy
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APPENDIX 11

ENGINEERING ADDENDA

Grumman Standard Practice
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STANDARD GRUMMAN RIVETS

STANDARD HEAD AS
SHAPE NUMBER DIA. | pyRCHASED MATERI AL REMARKS & USE
a7 _|c1 3/16 | Flat X4130 Hollow Point: Used thru hollow
= |G10D 3/16 | Flat 17ST part (Tubing).

29AD 1/8 Brazier A17ST May be used for fuselage skins,

See foot | only | Head all commercial and Army airplanes,

Note (Small) and all Navy land planes. If used
with Alclad, they are OK for use

{E on water planes.
G 29D 1/8 | Brazier 17ST Used for fuselage skins, Navy am-
only | Head phibians & flying boats, if ma-
(Small) terial of sheet is alum. alloy.
for 1/16 | 1/8 | 78° A17ST Used for flush riveting on all
and 3/32 Counter- airplanes except Navy flying boats

Use sunk and amphibians: In sizes up to

AN425AD Head and incl. 3/16 Dia. 0K 1if used
with Alclad.

G'73AD 5/32 78° A17ST Used for flush riveting on all

See Foot Counter- airplanes except Navy flying boats

Note sunk & amphibians: In sizes up to and

Head incl. 3/16 Dia. OK 1f used with

Alclad.
> 3/16 | 78° A17STT {Used for flush riveting on all
782 _ Counter— airplanes except Navy flying boats
sunk & amphibians; In sizes up to and
Head incl. 3/16 Dia. OK 1f used with

Alclad.

For 1/16 | 1/8 78° 17ST Used for flush riveting Navy am-

S,nd 3/32 ggﬂtﬁggﬂ phibians and flying boats.

se

AN425D 5/32 ZBO : 178T Used for flush riveting Navy am-

sonk Head phibians and flying boats.

G73D 3/16{ 78° 17ST Used for flush riveting Navy am-

3 Counter- phibians and flying boats.
o sunk Head
1/4 '(7:80 . 17ST Used for flush riveting Navy am-
sgn“’,‘( ﬁg;d phibians and flying boats.

AN455AD - Brazier A17S8T May be used on all planes except

See Foct. Navy amphibians and flying boats:

Note In sizes up to and incl. 3/16 dia.

—_€: OK if used with Alclad.

AN455D - Brazier 17ST May be used on Navy amphiblans &
flying boats, all sizes: and may
be used on all plenes in sizes
above 3/16 dia.

_% _NaF - loval 17ST Used onhull bottoms. F4F-4,F4F-4B

210988 - Counter- & FM-1, stub wing panels.

sunk Head

RESTRICTED
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RIVET TYPES
! LENGTH
. b
Glo G29 ANUSS ANU30
HOLLOW POINT MODIFIED BRAZIER HD. BRAZIER HD. ROUND HD.
X4130 STEEL A17ST ” A17ST A17ST
MAT!L. 17ST 17ST 17ST 17ST
DIA. 3/16" ONLY 1/8" ONLY 5/32"-3/8" 3/32"-3/8"
78°>/ \(780
< Zr
LENGTH
ANY25 G73 NAF 210988

780 C'SUNK HD.

MODIFIED 780 C'SUNK HD.

OVAL, C'SUNK HD.

MAT'L. A17ST A17ST 17ST
17ST 17ST
DIA. 1/16" & 3/32" 1/8" - 3/8" 1/8" - 1/4"
ONLY
G73-AD 4 - 8
LENGTH IN 1/i6TH. (8/16= 1/2™ LONG)
DIA. IN 1/32NDS. (4/32 = 1/8" DIA.)
MATERIAL (AD = AI78T)
HEAD TYPE (MODIFIED 78° C'SUNK. HD.)
MATERI ALS DIAMETERS LENGTHS
NO CODE = STEEL -2 = 1/16" ¢ -2 = 1/8" -10 =5/8"
AD = A17ST -3 = 3/32" -3 =3/16" -12 = 3/4"
D = 17ST -4 = 1/8" -4 = 1/4" ~-14 = 7/8" Y
-5 = 5/32" -5 =5/16" -16 = 1"
-6 = 3/16" -6 = 3/8" -18 = 1-1/8"
-8 = 1/a" -7 = 7/16" -20 = 1-1/4"
-10 = 8/16" -8 = 1/2" -22 = 1-3/8"
~12 = 3/8" -9 = 9/16" -24 — 1-1/2"
-28 = 1-3/4"
_32 - 2w

RESTRICTED
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DRILL SIZES FOR "G" 73 FLUSH RIVETS , (T
Rivet Sheet
r Member Thickness prill Size Process
Dia. Number Range
Top Sheet .020 - .025 #34 (.111) [pimple 78°
.032 - .040 #30 (.1285) [Dimple 78°
1/8 lc73-4 .051 & Greater |#30 (.1285) |C'sink 78°x13/64 Dia.
Bottom Sheet |.032 - .040 #30 (.1285) {Dimple 90°
.051 & Greater |#30 (.1285) |c'sink 90°x1/4 Dia.
Top Sheet .020 - .051 #21 (.159) |Dimple 78°

.054 & Greater |#20 (.161) C'sink 78°x1/4 Dia.
Bottom Sheet }.040 - .051 #27 (.144) |[Dimple 90°
.064 & Greater |#20 (.161) |C'sink 90°x9/32 Dia.

5/32 JG73-5

Top Sheet .032 - .064 3/16 (.1875) |Dimple 78°
- ].081 & Greater |#10 (.1935) |c'sink 78°x19/64 Dia.
3/16 |{G73-6
Bottom Sheet |.051 - .064 #17 (.173) Dimple 90°

.081 & Greater |#10 (.1935) |C'sink 90°x11/32 Dia.

DRILL SIZES FOR "G" STD. SCREWS

100° C'SUNK. RECESSED HD.

Screw Sheet
Member - Thickness Drill Size Process
Size No. Range
Top Sheet .014 - .064 #28 (.1405) |[Dimple 100°
45-32 co2 .081 & Greater {#19 (.166) |C'sink 100°x5/16 Dia.
Bottom Sheet | .014 - .064 #28 (.1405) |pimple 100°
.081 & Greater |#19 (.166) C'sink 110°x3/8 Dia.
Top Sheet .032 - .064 #19 (.166) |Dimple 100°
.081 & Greater }#11 (.191) C'sink 100°x3/8 Dia.
#10-32 | 693
Bottom Sheet | .051 - .064 #19 (.166) {pimple 100°
.081 & Greater (#1131 (.191) C'sink 110°x7/16 Dia.] (zj;
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DRILL SIZES

-

DECIMAL EQUIVALENTS OF DRILL SIZES FROM 1/2" TO NO. 80

Size

Decimal
Equiv.
0.500
0.4843
0.4687
0.4531
0.4375
0.4218
0.413
0.4062
0.404
0.397
0.3906
0.386
0.377
0.375
0.368
0.3593
0.358
0.348
0.3437
0.339
0.332
0.3281
0.323
0.316
0.3125
0.302
0.2968
0.295
0.290
0.2812
0.281
0.277
0.272
0.266
0.2656

3/16
13
14
15
16
17
11/64
18
19

21
22

Decimal

Equiv.

0.261

0.257 23

0.260 24

0.246 25

0.242 26

0.238 27

0.2343 9/64
0.231% 28

0.228 29

0.221 30

0.2187 1/8
0.213 31

0.209 3z

0.2055 33

0.204 34

0.2031 35

0.201 7/64
0.199 36

0.196 37

0.1935 38

0.191 39

0.189 40

0.1873 41

0. 185 3/32
0.182 42

U. 180 43

0.177 44

0.173 45

0.1718 46

0.1695 47

0.166 5/64
0.161 48

U.159 49

0.1587 50

Decimal Size

Equiv.

0.1562
0.154
0.152
0.1495
0.147
0.144
0.1406
0.1405
0.136
0.1285
0.125
0.120
0.116
0.113
0.111
0.110
0.1093
0.1065
0.104
0.1015
0.0995
0.098
0.096
0.0937
0.093%
0.089
0.086
0.082
0.081
0.0785
0.0781
0.076
0.073
0.070

52

1/16
53

538
3/64
56
57
58
59

61
62
63
64
65
66
1/32
67
68
69
70
71
72
73
74
75
76
77
1/64

78

79

80

Decimal
Equiv.
0.067
0.0635
0.0625
0.0595
0.055
0.052
0.0468
0.0465
0.043
0.042
0.041
0.040
0.039
0.038
0.037
0.036
0.035
0.033
0.0312
0.032
0.031
0.029
0.028
0.026
0.025
0.024
0.0225
0.021
0.020
0.018
0.0156
0.016 -
0.0145
0.0138
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~ . TAP DRILLS
S1IE THREAD TAP DRILL |
\‘W #4 40 COARSE #44 (.086)
#4 48 FINE #42 (.0935)
#6 32 COARSE #36 (.106)
#6 40 _FINE #34 (.111)
#8 32 COARSE #29 (. 136)
#8 36 FINE #29 {.136)
#10 24 COARSE #26 (.147)
#10 32 FINE #o2 (.157)
1/4 20 COARSE #8 (. 199)
1/4 28 FINE #3 (.213)
5/16 18 COARSE b O (.257)
5/16 24  FINE nyw (.272)
3/8 16 COARSE 5/16 é.3125)
3/8 24 FINE Q" .332)
7/ 16 14 COARSE nyn (.368)
7/16 20 FINE " (.386)
1/2 13 COARSE 27/64 (.4219)
1/2 20 FINE 29/64  (.453)
9/16 12 COARSE 31/64 (.4844)
9/16 18 FINE (.5062)
~1 5/8 11 COARSE 17/32 (.6312)
5/8 18 FINE (.5709)
11/16 11 COARSE 19/32  (.599)
11/16 16 FINE 5/8 (.625)
3/4 10 COARSE (. 6496)
~ 3/4 16 FINE 11/16 (.6875)
7/8 9 COARSE 49/64  (.7656)
7/8 14 FINE (.800)
1 8 COARSE 7/8 (.875)
1 14 FINE. (.9252)
. 1-1/8 7 COARSE 63/64 (.9844)
‘ 1-1/8 12 FINE {1.0433)
¢ 1-1/4 7 COARSE 1-7/64 (1.1094)
2 1-1/4 12 FINE (1.1614)
NOTE: Threads shown in table are National Coarse and
National Fine. Coarse threads shall be called for
on all parts where holes are tapped for cap screws.
Tap dril]l sizes are chosen to produce as near 80%
basic thread depth as possible. Ref: Air Corps.
D. R. M.
-
A6 RESTRICTED
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STARDARD SIZE HOLES

NOMINAL SIZE MAX. : APPROXIMATE
Ogoi,‘;“g;" OF GETERN) ARTICLE DRILL SIZE FI:(I)ISJEED
RIVET SCREW | BOLT | RIVET SIZE
1/16 (.0625) 06585 [Rivet 45 1 (.u67) .068
3/32 (.09375) ~ }.u9675 Rivet 40  (.098) .098
1/8 (.125) .1285 [Rivet ﬁao (. 1285) . 130
#6 (.138) . 138 Screw HE 28 (.1405) . 142
5/32 (.15625) . 16025 Rivet #e0 (»161) . 163
#8  (.164) . 164 Screw 419 (. 166) . 168
3/16 (.1875) .1915 [Rivet 10 (.1935) . 195
#10* (.190) . 190 . 189 Screw or bolt K11 (.191) .193
/4 (.250) .254 [Rivet "En (.257) . 259
1/4  (.250) . 250 . 249 Screw or bolt |1/4 (. 250) . 252
5/16 (.3125) . 3165 |Rivet on (.316) . 318
5/16 (.3125) . 3125 .3115 Screw or bolt 5/16  (.3125) . 315
3/8 (.375) .379 |Rivet A (.377) . 380
3/8 (.375) . 374 Bolt 3/8  (.375) . 378
7/16 (.4375) .4365 Bolt 7/16  (.4375) . 440
1/2 (.500) . 499 Bolt 1/2 (. 500) .503
y/16 (.5625) .5615 Bolt 9/16  (.5G25) . 566
5/8 (.625) : .624 Bolt 5/8 (.625) . 628
11/16 (. 6875) .6875 Bolt 11/16 (.687 ) .691
3/4 (.750) . 749 Bolt 3/4 (.750) .753

*  #10 bolts are prohibited for structural use without specific approval of the

structures engineer.
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HOLES

EDGE DISTANCE OF RIVET & BOLT HOLES

. The normal edge distance of holes in sheet metal members shall
equal twice the diameter of the hole unless structural requirements or
additional shop allowances dictate the need for a greater margin.

An edge distance of one and one half diameters shall be considered
the minimum allowable margin only under conditions conductive to good

tolerances, and should not be used for structural members.
PARTS WHICH ARE RIVETED, SCREWED, OR BOLTED TOGETHER

Bolts - not subject to reverse loads, and where a good close push
fit is required, shall be drilled (except where punched holes are
specified) with the CLEARANCE DRILL SIZES as tabulated on page A-T.

LONG LENGTH BOLT HOLES

Bolt holes which structurally would permit drilling to slze, but

which are THREE OR MORE DIAMETERS IN LENGTH shall be called for as
REAMED HOLES with tolerances of .002.

The reason for this is that any long length drilled hole will tend
to follow a curved rather than a straight =xis and the length of this
curve will often be sufficient to prevent the entry of an axially true
bolt.

See also "Straight" & "Line Reaming" on page A-10.

bot— [, = 3 x Dia——e=

' or more

DRILL 31/64
EXAMPLE DIA. - REAM .500 = .002

»

BOLTS & PINS SUBJECT TO REVERSE LOADS

Parts which are subject to reverse loads require close fits for
Bolts and Pins, and the holes shall be REAMED to size in accordance
with the reamed hole tolerances for " AN-Bolts" or "G155 Close Tolerence
Bolts" (Grumman Standard Parts) dependingon.theparticular requirements.

RESTRICTED
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HOLES

(Continued)

ROLLOW STRUCTURAL PARTS -~ Shank Bolts, Shafts, Etc.

In order to provide a smooth interior free from any scoring which would
cause fatigue susceptability of the part, drilled holes in structural parts
shall call for hole to be drilled 1/64 undersize and reamed, or drilled 1/32
undersize and smooth bored to size with a tolerance of *.002.

DRILL 31/64

-— — =1~ +
EXAMPLES ? REAM .500 * .002

b . ———— . ——— —

DRILL 15/32-1-1/2
DEEP
SMOOTH BORE .500 * .002

PUNCHED HOLES
PUNCHED HOLES IN ALUM. ALLOY SHEETS

Note the following revision to U.S. Navy General Specification dated
Nov. 3, 1938. (re para #3389, Spec, SD-24-D.)

Where punched holes in aluminum alloy sheets areused for structural rivets,
bolts, and pins, they may be punched to the finished diameter subject to the
following conditions:

(a) The sheet shall not exceed a nominal thickness of .065".

(b) Holes shall not be punched to a nominal diameter greater than 3/16".

fc) The clearance between the punch and the die shall be from 7 percent
to 10 percent of the sheet thickness.

(d) Punching shall only be done with sharp punches.

(e) Sheets which have been abraded, dented or otherwise deformed in the
vicinity of the holes by the stripping plate of the punch press shall not be
accepted.

(f) Where holes larger than 3/16" diameter are desired, or where the sheet
thickness 1s greater than .065", the holes shall either be drilled to the
finished size or they may be punched 1/32" undergsize and reamed to fit.

RESTRICTED
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REAMED - HOLES

STRAIGHT REAMING, in which the tool is supported only at one end, is a means
of ‘accurately bringing a hole to size and finishing to asmooth surface. While
this type of reaming also has a tendency to straighten a long hole 1t cannot
be relied upon to do so where the hole is of considerable length because the
nature of the tool is such that it must follow the preliminary drilled hole.

LINE REAMING, in which the reamer is supported by bushings at both ends, is
a4 method used to straighten relatively long holes of reasonable size.

LARGE MACHINED HOLES, one inch or more indiameter should be planned for bor-
ing rather than reaming. This applies to relatively long holes as well. It
can readily be understood careful consideration must be given to tool access
and that the length of a bored hole is a function of its diameter.

SIZES OF REAMERS — Ream sizes shall be called for in decimals and shall be
of standard diameters. Control of fits may then be obtained by adjusting the
diameters of mating parts.

STANDARD DIAMETERS - STRAIGHT REAMERS

. 1875 . 200 .8125 1.250 1.875
. 190 .531 .843 1.3125 1.9375
. 250 .5625 .875 1.375 2.000
. 281 . 593 .906 1.43758 - 2.0625
3123 .625 .9375 1.5000 2.125
.343 656 . 968 1.5625 2.1875
. 375 .6875 1.000 1.625 2.250
+406 .718 1.0625 1.6875 2.375
.4375% « 750 1.125 1.750 2.500
.468 _ .781 1.1875 1.8125

DRILLED - HOLES

STANDARD DRILL POINTS have an included angle of 118°

TOLERANCES ON DRILLED HOLES shall be as follows:

From 3/32" dia. to 1/2" dia.= % .005
Above 1/2" dia. = + .,008

NORMAL TO SURFACE

Drilling of holes where the drill is not normal to the surface being
drilled should be avoided to prevent inaccuracies due to creepage. This can
only te eliminated thru the use of costly drill jigs having drill bushings
ground to the same angle as the work and placed as close as possible to the
surface being drilled. ‘
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STANDARD TOLERANCES

"AN" BOLTS FREE BEARING FITS
NOMINAL REAMED SHAFT DIA. CLEARANCE
NUMBER | “oy7g HOLE DIA. +.000 MINIMUM MAXIMUM
L, - .002
.1875 X .001 . 1860 .0005 .0045
AN3 #10 .190 * .001 For Usd with #10 Bolt Only
AN4 1/4 .2500 T .001 . 2485 .0005 .0045
ANS 5/16 .3125 T .001 .3110 .0005 .0045
AN6 3/8 .3750 * .001 .3730 .001 .005
| AN7 7/16 .4375 T .001 .4355 .001 .005
ANS 1/2 .5000 ¥ .001 .4975 .0015 .0055
AN9 9/16 .5625 * .001 . 5600 .0015 .0055
AN10 5/8 L6250 * .001 .6225 L0015 . 0055
,6875 * .001 . 6850 L0015 .0055
AN12 3/4 L7500 =+ .001 7475 L0015 L0055
.8125 T .001 .8100 .0015 . 0055
AN14 7/8 .8750 * .001 .8720 .002 .006
.9375 *.001 .9345 .002 .006
AN16 1 1.0000 ¥ .001 .9965 .0025 .0065
1.1260 = .001 1.1215 .0025 .0065
1.2500 * .001 1. 2465 .0025 .0065
1.8750 % .001 1.3715 .0025 .0065
1.5000 + .001 1.4955 .0035 L0075
+.001
1.6250 _ " 04 1.6200 .0035 .008
+ .001
1.7500 1" 0 1.7450 .0035 .008
+ .001
1.8750 T 007 1.8700 .0035 .008
.001
2.0000 * 1.9950 . .
T o01s 0035 008
NOTES:

For G155 Close Tolerance Bolts used singly or in pairs Use Reamer
Tolerance

*.0005 Up to and Incl. 9/16" Dia. for 5/8" to 1" Dia. Use Reamer
Tolerance +.0005

-.0010

For Patterns of 3 or more bolts use tolerance +.0010 up to and incl.

9/16" dia.

For 5/8" to 1" dia. use tolerance +.0015

-.0010

-.0005

The Above Shaft Tolerances Are For Slow Speeds and Grease Lubri—

cation.
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STANDARD CYLINDRICAL PRESS FITS

N
D SPECIFIED MIN.' BUSHING INTERFERENCE | MIN. PERMISSIBLE
REAM RADIUS FOR 0D EDGE DISTANCE
24ST FITTING < O 24ST FITTING
\’r
.4375 Y .0005 4387 +:0000 | o002 | .0017 11/32
~.0005
.500 t 0005 11/16 .5012 +°gggg .0002 | .0017 3/8
+ ,
.5625 — .0005 3/4 - 5638 f'gggg .0003 | .0018 3/8
+ Ll
.625 — .0005 13/16 .6266 +-gggg .0004 | .0021 13/32
. .
.6875 — .0005 7/8 .6894 *-000 .0004 | .0024 7/16
-.001
750 T .0005 13/16 L7520 *-ggg .0005 | .0025 11/32
4 o
.8125 — .0005 7/8 .8145 *'ggg .0005 | .0025 3/8
+ -~ -
.875 - .0005 7/8 8772 +'ggg .0007 | .0027 3/8
+ ~ e
.9375 — .0005 13/16 .g93g7 +-000 .0007 | .0027 9/32
4 -.001
1.000 -001 1-1/8 1.003 +-000 .001 | .0035 17/32
-.0005 -.001
1.0625 + 001 1 1.0655 * 000 .001 | .003
~ ~.0005 -.001 0035 13/32 .
1.125 +-001 1 1.128 +-000 001 |. (
-.0005 -.001 0035 11/32
1.1875 +-001 15/16 1.1905 +-000 001 |.
-.0005 / -.001 0035 9/32
1.280 +-001 15/16 1.253 +-000 .001 |.
~ -.0005 / -.001 0035 /32
1.3125 +°001 15/16 1.8155 +-000 .001 | .0035 3/16
-.0005 -.001
1.375 + 001 15/16 1.378 +-000 .001 | .
. 0005 / 001 0035 5/32
1.4375 +-001 15/16 1. +.000 . )
0005 / 4408 ¥ L 001 | .0035 5/32
1.500 +-901 1 1.508 +:000 |, .
T 0005 503 T 001 001 0035 5/32
1.5625 +0001 1 . 4--000 .
0005 1.6855 *° 001 | .0035 5/32
1.625 +-001 1-1/16 l.e2g +-000 | .
0005 / 628 *r 0 001 | .0035 5/32
1.6875 +-001 1-1/16 1.6905 +-000 . X
0005 / 5 o0t 001 | .0035 /8
1.750 +-001 1-1/16 1.753 +-000 .0 ]
-.0005 / -.001 o1 0035 1/8
1.8125 +-001 1-1/8 1.8155 +-000 .001 | .0035 1/8
-.0005 -.001
1.875 +-001 1-1/8 1.878 +:000 .001 | .0035 1/8
-.0005 -.001
— (over) A
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STANDARD CYLINDRICAL PRESS FITS

(CONTINUED)
SPECIFIED MIN. INTERFERENCE [MIN. PERMISSIBLE
REAMED RADIUS FOR BUSHING EDGE DISTANCE
24ST FITTING 0.D. MIN. MAX. | 24ST FITTING
.001 .
- . .00 . 0035 1/8
1.9375 o005 1-3/16 1.9405 1
.001 .000
2.000 9005 1-3/16 2.003 gop | -001 . 0035 1/8
.001 .000 ° »
2.0625 0005 1-1/4 2.0658 g1 | -001 . 0035 1/8
.001 . 000 ,
2.1875 005 1-5/16 | 2.1905 41 | +001 - 0035 1/8
+ .0010 + .000
Over 2-3/16" hole = Nominal Bushing = (nominal+ .003) with
— . 0005 — .001

minimum edge distance of 1/8 + manufacturing tolerance on hole concentricity
in 248ST fitting.

These minimum edge distances are based on only the stresses caused by
the maximum interference. The edge distance must be checked independently

when other stresses are present.

The above tables are based on bushing wall thickness of 3/32" up to and
including 3/4" 0.D. and 1/8" wall thickness over 3/4" (.D. of bushing.
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FLATTENED TUBE ENDS - AL. ALLOY

When it is desired to flatten the end of a tube, a flat insert shall be
used for the purnose of nreventing the occurrence of cracks where the wall

of the tube is bent 180°. A1l tubing shall be annealed before flattening.

The thickness of the insert shall be at least the size shown in the
following table.

_ Wall Insert

Thickness Trhickness
.020 .051
.028 .064
.032 .081
.041 ' 091
.051 .125
064 5/32
.081 3/16
.091 1/4

Draw ing of such tubular members shall have the inserts identified by dash

number, with type of material, gage and overall dimensions indicated thereon.
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™~ N’// . ) S .
RADIUS
swe 11/32]3/64]1/16{5/64{3/32]7/64|1/8 |y 04|5/32in/64|3/1611364|7/32]15/64] 1/4]9/32 5/16Mm /321 3/8 | 7/14 1/2
30 .499] .512].525/ .5401 . 579
.284 .466| .479] .492].506].529],577
. 259 .4221.4351 ,4491 . 4621.,4761.4301 .520
538 .390 [.396].410} .423} .4371.450]|.473].504
L 220 ,361 1.368 1.374].388] .4011.415].428).451].482
203 .3331.340 |.347 |.354|.367] .3811.394].4081.431].4C
180 .299].306].313 {.3191.326].339} .353] .366].379].4031.453
165 .274].281].288].214 [.301 {.3081.312].335].348].3611.385[.41%
. 148 2a47).254].2601.2671.273 |.280 1.2871.300}.3141.327].34011.3641.334
194 ol 2300, 237 243250257 [.263 [. 270 }.2831.207]1.310[.3241.3471.377
. 120 100l . 206l .213].220].2261.2331.240 |.246 1.2531.266].380].293].3071.330].360
109 L1791 .186G1.193] .199).2061.213}1.2201.226 |.2331.2401.253].2631.276]1.243].317 1. 317
T en 156 ].162].169].176] .182).189].200}.203].204 [.216 [.2231.286].250].263[.276].3004.330
L083 135].1411.148].15641.161].168].175].1811.1881.195 {.201 {.208].222].235].248}.262].285].315
050 114l.121].128].134).141].1481.155].161}.172}.175}.181 |.188 {.195].208].2221.235{.2481.272 | . 302
06h 1001.106], 11301190, 1260 . 133 . 1o9) . 1a61.153).164].166].173 |.1801.186].200}.213}.226].240}.263}.293
on8l.084].092].098].104].111].117] . 124].131].138}.144).155}.158.164 1.171 |.178{.191 .205].218].231}.255(.285
0101.073].081].087].093].1004.107}.913].120].1271.1334.1441.147}. 153 ]. 160 }.167 .180] .194].207].2201.244}.274
“1ol.065] .072].078}.084].091}.098].105],111].118}.125].136}.138].145 1. 152 {.1581.1721.1851.198 .212].235]1.266
“haal 056].064],0701.076].0831.090].096].103].1101.116].1271.1304. 136 .143 [.150{.163{.1771.190]|.203].227].257
onol.053] .060].066] .072].079].086].093) .099].106}.113[.119.126].133 ].139 1.146].160}1.173].1864.2001.223 . 253
28].048] .055] .061}.068]|.074|.081].085}.094].101].108].114].121),128 |.135].141}.155].168}.182].195}.218 . 219
5onl.044] .052] .057] .064[.071]. 077 .054].001].097].104].111].118].124 }.131 | 138].151}.164}.178].191 .214].245
ool.0a0] . 038l .054) , 060].0671.074] 080} .067].094].100).107}.114].121 . 127 }.1341.147}.161 .174].188].211].241
~ooul.e38l .045].051].058].065].071] .078].085].0911.098].104}.111].118 |.125].132].145].1581.172}.1851. 2081239
~o181.0351 043} .049 .055].062].069] .07C].08:f . 089].096f.1021.109].136 §.1221.129].143}.156].169].1831.200].230
TABLE FOR FINDING THE DEVELOPED LENGTH OF 90° BEND

T
3
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5/8

1/2
1.125

Subtract The Correct Figure In the Table From the Sum Of The Length Of Legs

= .065

1/8R

. 133
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3 2 3/4 095 3/4
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WELD ING

ARC & GAS WELDED STEEL JOINTS

S

(See General Manual for Structural Repair, Sections 3 and 10)

DESIGN OF WELDED JOINTS

~ Table I shows types of joints which may be used in designs. According

to their degrees of welding difficulties, they are rated A, B, C, etc., A
representing the easiest, and F the most difficult joints. The easiest
welded can be expected to be most reliable, hence types rated D, E and F
should be avoided.

NOTE 1. For .050 stock and lighter, welding should be on only one side of

the sheet because of the burning effect on the base metal.

NOTE 2. The figures in parentheses refer to the base metal thickness. If
the two parts>are of unequal thickness the figures are for the average. It
is possible to have a difference in gage of 50% before the joint be classed
as one with unequal heating (see Note #5).

NOTE 3. For all heavy welding, provision should be made to fuse, all the
way through, the base metal at the joint. Beveling of the edges should be
~alled for on stock thicknesses greater than 1/8 inch and both sides of

\_—ase metal should . be welded. This is to avoid shkarp notches on the inside

of the joint left by an unfused section and, hence, to prevent stress con-
centrations on heavy welding.

\_/OTE 4. Edge welds are one of the easiest types to weld. The quality is

TN

easily controlled because the fillet proportions and the fusing through on

the inside of the weld are the only considerations.
NOTE 5. Joints having unequal heating ratios greater than 1.5:
The greater the unequal heating, the harder it is to weld the joint.

In determining the ratio, the main consideration is the stock thick-
ness ratio. However, 1f one side of the joint has a great thickness but
small mass, the ratio is cut down. For example, a 1/8 inch continuous sheet
could be welded to a 1 inch cubical block because the block, once heated
up, cannot conduct the heat away as fast as the continuous sheet, with its

greater area.

Torch welded Joints with ratios greater than 2.0 may require two weld-
ers, one preheating and the other finishing the weld and hence are very

uneconomical to make. The warpage and burning tendencies are also much

reater in joints with unequal heating.
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TABLE I
Types of Joints

Aer. 01-85V-3

Type SIMPLE WELDS Rating | o8
90° to -1 >
o
150° /<y Light (.031-.063) A 1,2
Fillet & s Throat Medium (.064-.093) A 2
Dim. Heavy (.094~.250) A 2,3
‘-Leg Dim. '
Fillet
Thickness [~ T Light (.031-.065) B 2
Lap Medium (.064-.093) A 2
<3 Heav .094-. 250 A 2
T ’-J y )
Leg Dim.
T
Tl )\\< { Light
Edge 1.5 T g (.031~.050) A 4
Medium (.051-,093) A 4
|
Type COMPLEX WELDS See
yp Rating Note
Acute 309 to 89°
Angle Light (.031-.063) D 1
Milot E, woun | Heavy (.064-.250) c 3
Close
———
Edge
(Light Fillet F
Welds -.031 — = gdge Lap E
to .063) Distance
Welds With Unequal Heating Ratio
v See
Type (Ratio greater than 1.5) Rating Note
Fillet Light (.031~.125) D 5
Heavy (.125-.250) C 5
Lap E, Light (.031-.125) E 6
Heavy (.126-.250) D 6
SPECIAL COMPLEX WELDS Rating
Heavy Acute Angle Weld with Une&ual Heating' D
Light Acute Angle Weld with Unequal Heating E
Light Acute Angle Fillet with Close Edge F
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WELDING
WELDED STEEL JOINTS

Since the extensive use of forgings, some welding operations have
become very difficult and require preheating the heavier sections of the
forgings to assist the operator to obtain full penetration. The forgings
being of heavier section than the structure to which they are welded, are

not adversely affected by the preheating process.
6. The ratio of gauges should not be greater than 3.0 for lap joints.

7. Fillet welds with close edge are very difficult to make with 100%
quality and should not be used except when absolutely necessary, suchas lugs
welded in the ends of slotted tubes. When used, the edge distance should
never be less than the maximum fillet leg dimension given in Table II.

FILLET SIZES

Table II gives welded fillet proportions and includes the maximum leg
dirensions which shonld be taken into consideration in attaching mating

parts to avoid interference with the weld-
TABLE II
STANDARD FILLET PROPORTIONS

(See Table I for proportions of edge welds and definition of terms.)

Fillet Welds Lap Welds
Sheet Max. Max. Leg Min. Max. Minimum fillet thick-
Thick- Leg for acute Throat Leg ness Measured 1.5 T
ness angle weld from edge of sheet
.031 .13 .16 .06 .32 : .03
.038 .15 .19 .07 25 .04
. 050 .19 .24 .09 .30 .04
. 063 .21 .26 .10 .33 .06
.078 .25 .31 .12 .35 .08
.093 .28 .35 .13 .37 .09
.125 .34 .42 .16 .47 .13
. 180 .40 «50 .21 .62 .19
. 250 .57 71 .27 .75 .25

RESTRICTED




RESTRICTED
Nav. Aer. 01-85V-3

WELDING
WELDED STEEL JOINTS

WELD ING INTO POCKETS

Welding should not be used where the torch flame or electric arc will be

pocketed. The maximum pocketing allowable is in the corner where three plates
are at right angles to one another.

AVOID EXCESSIVE WELDING ON SMALL PARTS

The amount of welding on a single part should be kept as small as pos-
sible by use of more extensive flat pattern work or greater use of joints
between simple forgings or machined parts. Although it is well to keep the
strength margins as high as possible on welded designs, do not use excessive
welding where the loads are exceedingly low.

On very small assemblies, say under two ounces in weight, never call for
more welding than one or two tacks.

Do not use gussets, the smaller leg of which is less than 3/4 inches for
.031 stock and 1-1/4 inches for .09 stock.

WARPAGE AND SHRINKAGE

All assemblies, when welded, shrink and warp to a certain extent. A bad
condition for warpage exists when a weld is made on a sheet 1/2 inch or more
away from the edge. Much time must be consumed straightening this warpage
and this process often results in cracks. On large or complicated welded

structures on which there are many close-dimensioned interrelated roints,
allowance for shrinkage should be made by providing bosses with excess
material to allow for pin holes being off center.

AVOID TENDENCIES FOR BURNING

Excessive heat applied to any portion of a welded joint will result in
the torch welder burning the metal or in the arc welder melting away corners
or melting holes thru thin sections.
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NORMALIZING AND HEAT TREATING

Normalizing or Heat Treating is required after welding.

MAGNAFLUX INSPECTION

Magnaflux inspection after heat treatment or normalizing is recommended.

CHANGES OF SECTION
In all welded joints every attempt poésible should be made to avoid
abrupt changes in area in the cross-section of the joint where one member

meets another. This can be accomplished by tapering off the members or by
staggering the points at which the welding ends.
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TYPES OF JOINTS

FISHMOUTH JOINTS - FIG. 1

Type No. 1

Of the two types of fishmouth joints shown above in Fig. 1, Type No. 1 is
to be preferred because of the ease of machining. If the length of the joint
is objectionable, Type No. 2 may be used.

GUSSETS

1t ss2dida

Fig. 2

Wrap Gusset

Fig. 3
Modified Wrap Gusset

Gusset on Both Sides of Joint

Max. Fillet Leg——i*

““T_B
!

T nTwewe
e —
| U

G

4TSNSV SNININE NN

Fig. 4 Fig. 5

Corner Gusset Slotted Tube Gusset
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GUSSETS
WELDING ENDS OF LIGHT GUSSETS

Where welding is ordinarily done on only '

one ,side of gussets or plates (see Note #1) 3/16 Approx.
the weld should be continued around the end

approximately 3/16" as shown in Fig. 5.

11130334,
ALY

Fig. 6

-Pu-‘— .050 Max.

ROSE AND SLOT WELDS

Rose and slot welds chould not be used unless the dismeter of the hole or

the width of the slot is at least 2-1/2 times the maximum fillet leg dimensions.
This will assure fusion to the under metal.

Fig. 8
Slot Weld

 ANUMNNN

7772
Fi g . 7 t

Rose Weld

I Ll e

SN ANII N s Amuvm O

Fig. 10
Tension Fitting in
Slotted Tube

Fig. 9
Scarf Joint
Angle A is usually used as 30°
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LUGS, TAB3 & ATTACHMENTS - Fig. 11

The amount of welding acvoss a given area should be limited. A good rule
18 not to weld more than 304 of the width of a lug or the circumference of a

tube.

A4

This 30% on tubes should be split up in two or more parts symmetrically spaced.

\ Vot this

o

3

Leave Bolt Head
Clearance

t
Tpu—

Heavy Lugs Flush Tabs

Forging Do Not Crowd
Tube

A
Weld on Outside > H
% only - - Z)}@!Section "AAT
Be Careful Flanges of
A

TUBE ENDS - FIG. 12

Bushing Wrap Gusset

(0)

-

Fair, but Tube Tends to Not Good in Tension
Crush Under Heavy Compression
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~ ' TORCH WELDING

APPLICATION

4

~ Torch welding is adaptable to all types of welded joints, however, since
arc welding offers many fabricational advantages on heavier joints torch
welding should be confined to small, intricate or light (.0568 thickness or
less) assemblies.

MATERIALS

All classes of low carbon, low alloy steel can be torch welded. The car-
bon content should not exceed 0.30.

Torch welding is to be used in the fusion welding of aluminum assemblies.
The weldasble sluminum alloys generally used are 28, 3S, 538, and 61S. Alum-
inum alloy 525 is weldable but with some difficulty and should be avolded
where possible.

Stainless Steel and Inconel are readily weldable.

For tack welding or intermittent welding, give a local note on drawing

designating the length of weld and the spacing of welds. Tack welds should
never be under 3/8" in length.

- (
WELDING ROD v

1. Low test welding rod - Spec. Navy 46R4, Class 1, Type C. This rod
shquld be used only on normalized parts or parts not heat treated.

2. High test welding rod - Spec. Navy 46R4, Class 1, Type B. This rod
‘should be used on all hcat-treated parts. This use 1is mandatory tc develop
fuli scrength of these parts. Failure of arresting hooks and similar parts

hiave been reported which are believed to have been caused b inadequate
strength in the welds.
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‘\e/} ARC WELDING
PROCESS

Electric Arc Welding is the process of drawing an electric arc between
the parts to be joined and a metallic rod called the welding electrode. The
heat of the arc is sufficient to form a molten pool of metal at the point
where the arc strikes the work. During the welding the end of the electrode
) keeps melting off and joins the molten pool on the work. When this molten
’ pool of metal joining the parts cools, a solid weld is formed.

APPLICATION

Arc Welding is generally recognized as being superior to torch welding
for the following reasons and should be used wherever possible:

(a) Increased economy due to increased welding speed.
(b) Better penetration.

(c) Better metallurgical characteristics of weld metal.
(d) Less distortion of the base metal.

MATERIALS
All classes of steel can be are welded.

\J/-> Whenever it can be avoided, parts of 4140 steel or steels with a carbon
) content over 0.30% should not be welded. If it is absolutely necessary to

weld these steels, a preheat before welding of 400° - 600° should be called
for.

HEAT TREATMENT

Arc Welded assemblies must be furnace normalized after welding.
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SPOT WELDING
PROCESS:

Electric spot welding 1s a process of joining metal sheets by passing an
electric current of low voltage and high amperage through two or more sheets
of metal to be joined. The sheets are gripped between the welder electrodes
and an instantaneous surge of current passes between the electrodes. The re-
sistance of the metal and of the contact surfaces of the sheets to the
current flow generates sufficlent heat tomelt a small spot of metal partially
in each sheet. On cooling, this spot fuses the sheets together.

MATERIALS & SHEET COMBINATIONS

A1l aluminum alloys and all combinations of aluminum alloys can be spot

welded. However, due to the wide variation in hardness, it is desirable to
avoid combining 3S with 24ST.

Stainless Steel, Inconel, K Monel, can be spot welded in any combination.
Low Carbon Steels can be spot welded.

Two sheets of different thickness may be spot welded. For two sheets the
ratio between thicknesses should not exceed 3 to 1. For three sheets the
ratio between any two thicknesses shall not exceed 2 to 1.

It is possible to weld pile-ups of five sheets, however, for efficient
and consistent welds, pile-ups of over three sheets should be avoided.

The maximum total thickness to be welded should not exceed 3/16 in,

when welding two sheets of unequal thickness use data for thinner sheet;
when welding more than two sheets, use data for the thinner of outer sheets.
In cases where the thinner sheet is not the dimpled sheet, use data corres-
ponding to the dimpled sheet. ‘

SPOT SPACING - EDGE DISTANCE - OVERLAP:

The strength of a spot welded joint is not directly proportional to the
number of spots. As the distance between the spots is decreased below a
certain value, the strength of the individual spot is decreased due to leak-
age of a portion of the welding current through previous welded spots. For
this reason, the values given in TABLE I and II, Column 3, are the absolute
minimum which shall be used if high spot strength is required. TABLE I and
11, Column 4, gives the standard spot spacing which should be used.

In primary structures or highly stressed secondary structures use Minimum
Spot Welding. '

The minimum allowable edge distance is given in TABLE I and II, Column 5.

In a single row lap joint the standard overlap shall be 1/8 + 2 X minimum
edge distance. ’

The gauge distance between two or more parallel rows of spots shall be
not less than the minimum spot spacing. The spot spacing in each row can be
increased to 1.5 times the standard spot spacing.
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SHEAR & TENS ION LOADING:

Design shear loads of spot welds in aluminum sheet are given in TABLE 1,
Column 1 and Column 2.

Design shear loads of spot welds 1in stainless steel are given in TABLE II,
Column 1 and Column 2.

STOP RIVETS

In aluminum assemblies Stop Rivets are required at the ends of each row
of Spot Welds and at 6 to 12 inch intervals in long rows. The lower figures

should be used for the more heavily stressed applications.

Spot Welded steel assemblies do not require Stop Rivets.
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SPOT WELD ING ( ‘
— '
—-4 t— T
—i1 [‘— T
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w r-y
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. - ri l"'——l LY C _/ 3
¢ 1 ~ F —
TABLE I
ALUMINUM ALLOY DESIGN VALUES
COLUMN NO. 1 2 3 4 5 6
Sheet Design Design Minimum Standard Minimum | Minimum
Thick- Shear Str. | Shear Str. Spot Spot Edge
ness 528 528 Spacing Spacing Distance W
.016 100 130 3/8 1/2 3/16 3/8
.020 140 175 3/8 1/2 3/16 3/8
.025 180 220 1/2 5/8 7/32 7/16
.032 240 300 1/2 3/4 7/32 7/16 .
—_ .040 310 370 5/8 1 1/4 - 1/2 (
.051 410 490 3/4 1 5/16 5/8 -
064 555 630 7/8 1-1/4 5/16 5/8
.081 730 820 7/8 1-1/4 3/8 3/4
.102 960. 1060 1 1-1/4 7/16 7/8
.125 1230 1340 1 1-1/4 1/2 1
N —
TABLE I1I
" STAINLESS STEEL DESIGN VALUES
COLUMN NO. 1 2 3 4 5 6
Sheet Design Design Minimum Standard Minimum Minimum
Thick- Shear Str. Shear Str. Spot Spot Edge
ness 1/4H 1/4H Spacing Spacing |Distance L
.010 150 220 1/4 3/8 3/32 3/16
.016 280 400 1/4 -3/8 3/32 3/16
.019 340 490 5/16 1/2 1/8 1/4
.025 490 700 5/16 1/2 1/8 1/4
.031 690 980 3/8 5/8 5/32 5/16
.037 945 1330 3/8 3/4 5/32 5/16
.050 1600 2260 1/2 3/4 7/32 7/16
.062 2220 3150 5/8 1 1/4 1/2
.094 3670 4900 13/16 1-1/4 3/8 3/4
.125 4360 5280 1 1-1/4 1/2 B
N
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HEAT TREATMENT

For information concerning heat treatment, See General Manual for Structural

Repair.
B OND ING PROCEDURE
Reference (a) U.S. Navy Spec. SR-16e, Amendment 2

1. In order to comply with the reguirements concerning the use of alum-
inum bonding jumpers with crimped-on terminals to bond aluminum alloy parts
and steel parts on present and subsequent airplanes, bonding jumpers NAF1065
shall be used.

2. Bonding Methods

(a) On non-structural parts, one of the following methods, listed in
order of their desirability, shall be used:

1. Bolting
2. Self-Tapping Screw
3. Clamping

(b) On structural parts, the preferred practice is the use of integral
tabs which shall be either a part of or welded to the structure. Such
joints shall be a part of the initial design and shall not be used in lo-
cations where welding might weaken the structural member. Where welded tabs
are not applicable for some reason, clamps shall be used. These clamps shall
be of steel when attached to steel, and aluminum alloy when attached to
aluminum alloy. However, if neither method can be applied, self-tapping
screws shall be used, except that special care should be taken regarding the

number of screws inserted in order that the effective strength of a member

shall not be impaired.

3. In order to clarify the bonding situation, it shall be the general
practice to use the following procedure in regards to the use of bonding

Jumpers and methods employed to secure them to the various bonded parts.

(a) Where aluminum alloy parts are bonded to aluminum or steel (in-
¢luding Cor. Res.) or where steel or Cor. Res. steel parts are bonded to
Steel (including Cor. Res.) the NAF 1065 aluminum bonding jumper shall be
used. See Fig. 1 & 2.
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(b) Where a Cor. Res. steel control cable end is bonded to a steel
control lever, the NAF 1065 aluminum alloy bonding jumper shall be used. The
jumper shall be attached to the cable with a steel clamp as shown in Fig. 2.

(¢) In certain cases where 1t may be found necessary to attach a
nymber of bonding jumper terminals to the same bolted connection or in
severe cases where a direct bonding connection becomes undesirable, an adapter
lug G90 made of the same material as the part to which it is fastened shall
be used. See Fig. 3.

(d) One of the following procedures shall be used as standard prac—

tice in securing bonding jumpers:

1. Blind Tapped Holes - AN515-6, -8 (Steel)
AN520-10 (Steel)
G169-6, -8, -10 (Alclad)

2. Bolted Connections - AN515-6, -8 (Steel)
ANS520-10 (Steel)

6169-6, -8, —-10  (Alclad)
AC365-632, -832, (Steel)
-1032

3. Self-Tapping Screws - AC 530-6
Parker Kalon #6 - Type Z
G169-6 (Alclad)

4, Clamps - Use steel attaching parts on steel and aluminum alloy
attaching parts on aluminum alloy. (Generally Ideal clamps on steel and
NAF 1051 clamps on alloy).

5. In some cases it may be possible to utilize asteel bolted con—
‘nection to which the bonding jumper may be attached.

' General Notes

Bearing bolts shall not be used as connections for bonding jumpers since
they might not be tight enough during normal service operations to provide a
"good electrical connection". For test procedure on bonding see Fig. 5.

Self-tapping screws shall not be used where subject to frequent removal
and replacement.

Removal of Finish

At bonding connections, except where self-tapping screws are used, paint
and anodic film shall be removed in order to assure ametal-to-metal contact.
No greater area shall be bared than is essential for contact. However, the
protective finish shall never be removed from any vital structural part of

the airplane for bonding purposes, in which case self-tapping screws shall
be used.

When self-tapping screws are used, the protective coating, finish and/or

anodize shall not be removed from any surface nor is any special surface

preparation necessary previous to bonding with these screws,
RESTRICTED
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BOND ING PROCEDURE
Applicatidn of Finish After Bonding

Clampéd connections shall be finished with one coat of zinc-chromate
primer followed by a routine finish in accordance with the applicable finish

specification.
~ Use of Copper Bonding Jumpers

Copper bonding jumpers shall be used when necessary to attach bonding
jumper by soldering. Copper jumpers shall be used with NAF1064 Clip for

control cables.
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AN515 (STL.)
G169 (ALCLAD)
AN365 (STL.)

COR.RES.STL.
OR STL.PAR

STEEL TAR
(IF MEMBER IS AL.USE
AL.ALLOY (CLAMP)

P (E PPN S

AL. ALLOY STL. OR COR.
RES. STL. MEMRER

SCREW & WASHER

NAF 1065 JUMPER

AL. WASHER (TO BE
USED ONLY WHEN TAB &
PART ARE DISSIMILAR

AN515 (STL.)
G169 (ALCLAD)
AN365 (STL.)

STL.OR AL.
ALLOY PART

690 (STL.OR AL.ALLOY)
' F1G. 3

“FIG. |
COR.RES.STL.CABLE TERMINAL AL.ALLOY STL. OR CGE.
RES.STL.CONTROL LEVER
CLAMP (STL.)
STL.OR COR.RES.STL.CAPLE
W27 — - -
S
AN515 (STL.) >
G169 (ALCIAD) -
AN 365 (STL.)
1\/
NAF1065
SCREW & WASHER
FI1G. 2
NAF1065 NOTE:

STL. TAB IN FIG. 1 MAY BE RE-
PLACED BY STL. OR AL. ALLOY
CLAMP. USE STL. ATTACHING
PARTS ON STL. & AL. ALLOY
ATTACHING PARTS ON AL. ALLOY.
WASHER MAY BE ELIMINATED ONLY
WHEN JUMPER & PART ARE OF
SIMILAR MATERIAL.
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=
REMOVE PAINT AN515 (STL.)
UNDER . CLAMP AN365 (STL.)

STEEL STRUCTURE

CLAMP (CADMIUM

PLATED STEEL)
INSERT G169 WASHER

BETWEEN CLAMPS

RIGID CONDUIT OR OTHER
TUBING OF AL. ALLOY

NAF1051 (AL.ALLOY)

METHOD OF BONDING TUBING & SMALI, PARTS TO STEEL
STRUCTURE WHERE TABS CANNOT BE PREDETERMINED

BONDING JUMPER SHALL CROSS OHMETER

STRUCTURAL MEMBER ~;7

OHMETER .
<=

L

PART TO BE BONDED

TEST PROCEDURE FOR BONDING
F16. 5
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CHROMIUM PLATING

_CHROMIUM PLATING

4

Wear resistance chromium plating is done directly on the base ‘metal. ’
There are two types used.

Flash Plating is used where the plate thickne#s is up to approximately
.0005" and where a final finishing operation generally will not be mades

Heavy Plating is used where the plate thickness is up to approxihately
.010. There is generally a final sizing and finishing operation after.plating
if the plating thickness is in excess of .0025". R

Cadmium Plating Portions of Chromium Plated Parts - This is possible-and

very often desirable. Keep inmind that the harder material is always applied
first.

" ‘ Cane ‘(

RESTRICTED

‘




e , , _ RESTRICTED
‘ . Nav, Aer. 01-85V-3°

PAR-AL-KETONE "B"

In addition to the regﬁlar plating and painting finishes, Par-al-ketone

"B" shall be generally used on all exterior removable joints and connections

and over all exterior fittings, particularly with respect to parts subjected
to salt water immersion and spray.

Par~al-ketone "B" is a thick liquid purchased under U.S. Navy aeronautical
specification RM-61.

Before applying, it shall be diluted with not more than equal parts of
clear (lead free)'gasoline.

It shall®be applied preferably by brushing, or dipping, to assure pene-
tration inté joints..

Par-al-ketone "B"™ will replace:

(a) No-Oxide grease, formerly applied over exterior fittings.

(b) Bees Wax and Grease, formerly applied by dipping, strut ends.

(c) Tallow & White Lead, formerly applied on all cable assemblies by
dipping.

(d) Grease or Ruse “#eto, formerly appliedonexterior removable steel parts,

such as bolts, bushings, threaded terminals, springs, ball bearings,

&

etc.
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