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Description of the longerons. There is a keel
1. The fuselage is of metal built structure extending from the firewall
in two main sections. The two to the joint between the two sections

parts are jointed near the trailing
edge of the main plane, attachment
being made by bolting and the use of
a riveted lap strap.

Front section

2. The semi-monocoque structure
of the front section has four main
longerons secured to formers of
pressed metal and Z-section strin-
gers. The firewall is of stainless
steel and the engine mounting is
fixed to fittings mounted on the ends

which is used generally for housing
control runs, etc. The cockpit is
a built-in structure carrying two
seats riveted to the vertical formers
and skin of the fuselage. Pick-upf{it-
tings for theattachment of the upper
and lower spar root fittings are
Included ina built~up U-shaped frame
extending across the fuselage under
the front seat.

Rear section
3. The rear section of the fuselage
is a straight tapered semi-mono-
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coque structure having pressings
as formers, Z-section stringers and
a stress bearing skin. There is a
bulkhead at the rear reinforced by
an extension of the fin spar, this
structure carrying the empennage
and the tail wheel fitting. Aft of
this bulkhead is a tail cone which
is readily detachable.

Definition of repairable and negli-
gible damage

4, Definitions of repairable damage
with a description of any damage
which can be treated as negligible
will be found in Table 1. References
to appropriate repair illustrations
are also included to supplement the
definitions of repairable damage.
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TABLE 1

Definitions of negligible and repairable damage

Repair Key
Component Negligible damage Repairable damage Fig. No. diagram
TOP STRUCTURE 4/1
Skin Dents 0.1 in. deep, 4.0 in, dia., Damage not exceeding 1.5 in. dia. 4/13 }
8.0 in. apart Damage in excess of 1.5 in. dia. 4/11
Deck Dents 0.1 in. deep, 3.0 in. dia.,
12.0 in. apart
Formers Dents 0.05 in. deep, 2.0 in, long, local buckles or perforations 4/14
12,0 in. apart
Canopy rails 0.03 in. deep (blended out
abrasions)
Locker doors Any damage which does not spoil
the working of the door.
SIDE PANELS 4/2
Skin Dents 0.1 in. deep, 4.0 in. long, Damage in excess of negligible
12.0 in, apart between formers 1 and 5 4/16
Damage in unshaded areas aft of
former 5 not exceeding 4.0 in.
dia. 4/13
Damage aft of former 5 in excess
of 4.0 in,. dia, 4/11
Limited damage, bottom front
corner 4/17
Stringers Dents 0.1 in, deep, 4.0 in. long,
12.0 in, apart Any damage 4/15
Formers Dents 0.05 in. deep, 2.0 in. long,
12,0 in, apart Local buckles or perforations 4/14
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TABLE 1 - continued

Repair Key
Component Negligible damage Repairable damage Fig. No. diagram
BOTTOM STRUCTURE 4/3
Skin Dents 0.1 in. deep, 4.0 in. dia. Damage in excess of negligible
forward of former 5 excluding
shaded area 4/16
Limited damage, top front
corner 4/17
Damage aft of former 5 ;
Not exceeding 4.0 in. dia. 4/13
In excess of 4.0 in, dia. 4/11
Stringers As for side panel As for side panel 4/15
Formers As for side panel As for side panel 4/14
Control box Dents 0.25 in. deep, 0.5 in. dia. Damage not exceeding
sides and cover 12.0 in. apart 4.0 in. dia. 4/13
False longeron Dents 0.05 in. deep, 0.5 in. dia.,
12.0 in. apart and at least 12.0
in. from front end
Spar frames Dents 0.5 in. deep, 1.5 in. dia.,
and clear of spar members
Stringers, floor Dents 0.1 in. deep, 2.0 in. long,
supporting 8.0 in. apart
REAR FUSELAGE 4/4
Skin As for top structure skin (when As for top structure skin 4/13,
clear of stringers) 4/11 and

4/12
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TABLE 1 - continued

Repair Key
Component Negligible damage Repairable damage Fig. No. diagram
Stringers Dents 0.1 in. deep, 4.0 in, dia., Any damage 4/15
12.0 in. apart
FLOORS Dents 0.25 in. deep, 4.0 in, dia., Cracksup to 1.0 in, Drill 4/5
% in. dia. hole at ends
Damage in excess of 1.0 in. 4/10
Damage to footwell (rear 4/9
cockpit)
REAR BULKHEAD Dents 0.05 in. deep, 2.0 in. dia. 4/6
at least 1.0 in. clear of edges of
members.
REAR FUSELAGE 4/6
FORMERS Dents 0.05 in. deep, 2.0 in. long, Any damage 4/14
12.0 in. apart
FIREWALL Dents 0.25 in. deep, 5.0 in. dia. Damage up to 4.0 in. dia. 4/13 4/7
Channels Dents 0.1 in, deep 3.0 in. long
SEAT DIAPHRAGM 4/8
Diaphragm Dents 0,25 in. deep, 5.0 in. dia., Small cracks up to 0.5 in. 4/13
8.0 in. apart long
Cracks in lower corner 4/19

Channels and
angles

Dents 0.1 in. deep, 2.0 in. dia.,
12.0 in. apart

radius
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DOOR SKIN. MIDDLE TOP FORMER N© 7 @ SKIN. REAR TOP DIAPHRAGM

DTD. 610 DT.D. 60 DTD. 610 D.T.D.546 DT.D. 546
FORMER N¢ 8
FORMER N0 4 DT.D. 546
DID. 610 ‘ :
\ Q REINFORCING BAND
e~ DTD. 546
STRINGERS ‘ \ >)
' : m‘ — @ STRINGERS
SKIN. FRONT TOP S ‘ Log%noll)gon
DT.D. 610 <% 1.
FORMER NO | ' CANOPY SIDE RAIL
FORMER N°5
FORMER N¢ 3 FORMER N26
DECK FORMER No 2 DID. 546 DTD. 610
DTD. 546 DTD. 546

Fig.4/1.Top structure

Top structure
5. The deck if damaged more than negligibly will need to be renewed, or

application made for a suitable repair scheme.

LONGERON SIDE PANEL SKIN FORMER N° 7 FORMER N° 8
DTD 546 (CENBREDPgKQON) DTD 546 DID 546
1D 54

FORMERéN?S @
UIDdlo NO HORIZONTAL REPAIR JOINT
BETWEEN TOP LONGERON AND

TOP STRINGER

REINFORCING BAND
DTD 546
e SIDE PANEL SKIN
JOINT A S 8%\ (RE;\TR r;o%nou)
2 1D 54

FORMER N¢ 6

FORMER Ne¢t DID 546

DID 546 FORMER N°5

DTD 610

SIDE PANEL SKIN
(FORWARD PORTION)
DTD 546

Fig.4/2.Side panel

Side panel
6. Repair damage within the shaded area by patches extending to pick up

longeron and top stringer. Refer to Table 1 for forms of repair applicable
and location limitations.

RESTRICTED



A,P,.4308, Vol.6, Part 1, Chap. 4
F.S./4 A.L.8, Feb. 6l

APPLICABLE T0 ALL

FUSELAGE FORMERS ALL SKINS ,
STP"NGE 4)STRINGERS EXCEPT

Nos 1.3,5,6.7 AND 8 DTD 546

DTD 546 X< 7 WHERE OTHERWISE
N/  STATED
STRINGER FRONT Y

FUSELAGE FLOOR TOP COVER
DID 610 DTD 610
CONTROL BOX
FALSE LONGERON REAR SIDE
DTD 610 DID 610

SKIN STIFFENER

, // 1 DT.D 610
TOP COVER \\WEAAL”
DTD 610 ‘¢///
FIREWALL @ ’ FWD CONTROL JOINT D
STAINLESS BOX SIDE JOINT E > WING PICK-UPS
STEEL DT.D 610 JOINT C

Fig.4/3. Bottom structure

TOP SKIN PANEL

TOP REAR SKIN PANEL
DID 610

DTD 610
REAR
BULKHEAD
REINFORCING BAND SEE FIG 4/6
DTD 610 s St I MRS (L
] R SO— S s g W BOTTOM REAR
. : e SKIN PANEL
JOINII;JT(-;DS‘STISIPS DTD 610
= g
BOTTOM SKIN
STRINGERS @ TON 5 DID 610
DTD 610
BATTERY BAY -
FRONT &REAR (& !
FORMERS DID6I0EY |||  fre===== L
BATTERY BAY ettt s cooanak s i} i S
FLOOR WEB SN e s i W W
DT.D.610. 1 TN
BATTERY BAY/ 53 |
DOORS . ~ mroncmc
DT.D610. Li STIFFENERS DTD. 610.

DTD 6l0.

Fig. 4/4.Rear fuselage
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STIFFENER §TIFFE!|ER SIIFFEMER 2)\STIFFENER STIFFENER
0°50 x 0°50 ANGLE 100 x 0°50 CHANNEL 0-50 Xx0-50 ANGLE WG/ 050 x0°50 CHANNEL 1700 x 050 CHANNEL
SPEC. DT.D 610 SPEC. DTD 610 SPEC. DID 6l0 SPEC. DTD 610 SPEC. DTD 610
fr— e T e i it il 22
STIFFENER T 1] STIFFENER
0750 x 0°50 0°50x 0°50
ANGLE ANGLE
SPEC DT.D 610 > Tt SPEC. DTD 610
) ! ..
e L E— | /\/ i 2
FLOOR e < —& FLOOR
FRONT PORTION STIFFENER iy "~ REAR PORTION
SPEC. DT.D 610 0°65x0°50 ANGLE SPEC. DTD 610
SPEC.DT.D 6I0
STIFFENER FLOOR STIFFENER STIFFENER 22\ STIFFENER
0°50 x 0*50 ANGLE CENTRE SECTION 0°65x0°50 ANGLE 070 x0°50 ANGLE WG/ 0°50 x 0°50 ANGLE
SPEC. DT.D 610 SPEC. DT.D 6I0 SPEC. DT.D 610 SPEC. DTD 610 SPEC.DTD 610
Fig.4/5.Floor diagram
Flooring

7. The illustration shows the port half of the forward floor, the aft flooring

is similar but has footwells (fig.4/9).

Whereas damage to the corrugated

flooring is repairable, damage to the stiffeners will prove more easily re-

paired by renewal.

FORMERS
DTD 610

18
WG,
DIAPHRAGM
DID 610

16
WG
BRACKET JOINT X
DID 610

»

22
WG

BLANKING PLATE
DTID 610

TAILPLANE & TAILWHEEL

LOWER PICK UP

16
WG

STIFFENER
DID 610

18

W,
BRACKET
DID 610

Fig.4/6.Rear bulkhead and typical former

Rear bulkhead and formers
8. Whendamaged more thannegligiblythe rear bulkhead must be renewed.
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28
WG/

FIREWALL
DID 71

A,P,4308, Vol.b,

CHANNEL
DTD 610

i)

DTD.6I0

CHANNEL

@ '
GUSSET

Part 1, Chap.4
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CHANNEL
DT.D 610

CHANNEL
DTD 610

FORMER N°7

FORMER |[
Ne 6 — |

NOTE. REAR SEAT DIAPHRAGM SHOWN

18
SWi

16

ANGLES
DT.D.610

STIFFENER
DTD. 610

22
W,

DIAPHRAGM

N—1

FRONT SEAT DIAPHRAGM SIMILAR BUT AT MAIN SPAR FRAME AND FORMER 5
Fig.4/8.Seat diaphragms

Firewall and seat diaphragms
9. The channels andangles of these components when damaged more thanneg-

ligibly should be renewed
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/ SECTION "A-A

TRIM T0 “APPROX — REAR FLOOR
*5 ALL ROUND AS X
SHOWN

SECTION "X-X"

SECURED BY REPLACEMENT
3¢ DIA.RIVETS X FOOTWELL

Fig.4/9.Footwell repair

s« . —22G PATCH REPAIR TO BE LAPPED OVER
<> EXISTING FLOOR FOR A DISTANCE OF °5
AS INDICATED

— - —

I .“ »” 3.4
N A- NOTE ALL RIVETS TO BE SOLID “42 DIA.
QEWE%NAEEWSE TASS SECTION A-A MUSHROOM HEAD TO SPEC. AS. 2228

£

SHOWN B’ EXTENT OF DAMAGE REPAIR PATCH
([ TF i ~ =" SHADED AREA INDICATES
N AR~ MAX_ EXTENT OF DAMAGE
NG LAPPED OVER FOR A -
DISTANCE OF APPROX ¥ -~
) @ ’5 AS INDICATED _
) ﬁ’k ™ FLOOR
r Gr_‘H““ﬁ_*Q—@— _ _______ -_é: _ & o ¢
=
= Sr— A /
SECTION B-B" B ADDITIONAL RIVETS AT SECTION C-C” ~ EXPLODED VIEW OF

*75 PITCH APPROX PATCH REPAIR

Fig.4/10.Floor repair
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SKIN PANEL
LAP JOINT

DOTTED LINES =
INDICATE TRIMMED
OUT DAMAGE

5
- STAGGERED
PITCH

SECTION B-B’ SCHEME N° 2 SECTION “¢c-¢”

Fig.4/11.Typical skin repairs
Skin repairs
10. Scheme 1 illustrates method of repairing skins where specified in Table 1
when damage occurs above and close to longitudinal skin lap joint.

Scheme 2 illustrates method of repairing skins whendamage occursbelow
and close to longitudinal skin lap joint.

Scheme 3 illustrates method of repairing skins whendamage occursabout
or clear of a longitudinal skin lap joint, as required.

Schemes 1 and 2 may be combined if areas of damage and sizes of repair
material make this desirable.

Apply repair shown in fig.4/12 forward and/or aft of damage adjacent to
fuselage joining strips.

These schemes may be adopted to suit other transverse joints provided
riveting adheres to the pitches illustrated.

All rivets to be mushroom head to AS.2228. 3/32 in. dia. except when
picking up larger existing rivet holes.
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= L
e HRe EXISHINGRYET INNER REINFORCING BAND SLIGHTLY CHAMFER TO
BT : *02 THICK AT EACH END
et
3 b
PG
SIS OVER THIS DISTANCE TO
RS —ero o9 o6 LEAVE 05 GAP AS SHEWN
" B L————————, 7
DD SHADED LINES DENOTE EXTENT
& | 7| b| OF DAMAGE AFTER TRIMMING
GBEE’E;;/—END OF UNDAMAGED SKIN
O
; }%;9 HEAVY LINES INDICATE
N SIZE OF REPAIR PATCH
AR
ol
D | 1.9 4
OLOTTO—O OO
i\ wo!
010
" P14 21— OUTER REINFORCING STRIP
D ATTACH WITH ljg DIA. RIVETS BOTTOM SKIN
S i [  ToAS. 2228 THIS SCHEME IS SUPPLEMENTARY
TO FIG.4/1l AND SHOULD BE USED IN
CONJUNCTION WITH SUCH SCHEMES
FRONT REAR SKIN ‘
SKIN N SECTION A-A"
FORMER —
Fig.4/12,Skin repair at fuselage joint
NUMBER OF RIVETS “C”
FLATING UNnER vy EQUALLY SPACED ROUND
> PITCH CIRCLE
MAXIMUM | DIAMETER | NUMBER
G DIAMETER |  OF OF RIVETS
Sl OF DAMAGE | PATCH | IN PATCH
= s A B c
S '50 1'70 4
n ] 100 220 8
=l 1:50 2'70 12
=L 5 200 320 16
i 2750 370 20
=S 3700 4720 20
it 3'50 470 24
= 4700 520 24
450 570 28
5700 6720 32

SECTION "A-A"

ALL RIVETS TO BE ¥s2in. DIA.MUSHROOM HEAD ALUMINIUM ALLOY OR CHOBERT DURAL SNAP HEAD "s in. DIA
Fig.4/13.Patch repair
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ADDITIONAL RIVETS

SPACED AS SHEWN 5" FORMER FORMER
J— STRINGERS—— 7 EB A
~ == o) i ¥ :
STRINGER EAp g ENE S sscnoﬁ X" ~ e \
y AN = S~ N4
SHADED AREA REPRESENTS” 14 | =2-Npick up EXISTING BIERLD or” PG
MAXIMUM EXTENT OF BUCKLE |  ~“3fp HOLES IN'SKIN AND EXPLODED VIEW OF REPAIR
e " 70 BUCKLED FORMER

-y & ,
Y INSERTION foct
5 ON

FORMER

EXPLODED VIEW OF INSERTION REPAIR

Fig.4/14.Former repair

Former repairs

11. Buckles in formers must always be carefully dressed out before a patch
is riveted in position. Insertions, patches and joint plates must be made of
the same gauge material and specification as the former under repair. Rivets
should be 3/32 in. mushroom head aluminium alloy but, where solid rivets
are not practical, use should be made of § in. dia. Chobert duralumin rivets.
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I H NN
L . PACKING STRINGER PATCH BENT ;
\ A — TO FIT OVER STRINGER ~ SECTION A-A
PR AS SHEWN. MAKE FROM
REPAIR SECTION FIG 1/2
D © D
3|4 EQUAL SPACES |3| - | - PICK UP EXISTING HOLES

Stringers

IN SKIN AND STRINGER

Fig.4/15,Stringer repair

12. Damage over 4 in. in length maybe repaired by insertion of a new length
of stringer joined to the existing parts with joint plates similar to patch illus-

trated (0.05 in. gaps).

PATCH MADE FROM
25 SWG D.T.D 546
TO PICK UP AT LEAST
TWO FORMERS

PICK UP EXISTING

STIFFENER APPROX. MIDWAY BETWEEN FORMERS.
SEE DETAIL A EXACT LENGTH TO BE DETERMINED
ON JOB. TWO STIFFENERS TO BE USED WHERE

NECESSARY AS SHOWN.

HOLES WHERE
POSSIBLE AND
STAGGER ONE
ADDITIONAL ROW
AS SHOWN. USE
+ AS.2228/403
SNAP HEAD
RIVETS

A

»/

1-0 (LAP OFF STRINGER)

n
1 /7)r1//;r 777

A_/

o 25 ) G
SR, T

w

-]

< 4

=z

..........

K, 5 5

FOR REPAIRS AT
FUSELAGE JOINT
SEE FIGURE 4/12

TYPICAL ANTI-PANT STIFFENING

STIFFENERS TO BE ‘5:°5
ANGLE MADE FROM 26
SWG D.T.D. 610 RIVETS
TO BE §  A.S. 2228/403

i
1o [
125 SECTION A-A
STAGGERED—T:
PITCH (LagLal
TYPICAL SKIN PATCH
NOT TO BE USED WITHIN THE HATCHING INDICATES

SHADED AREA IN FIGURE 4/3

DETAIL A

PORTION OF SKIN REMOVED

Fig.4/16.Side and bottom skin repair, formers 1 to 5
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REMOVE DAMAGED PORTIONS OF SIDE 24 ADDITIONAL RIVETS !/g"DIA.
AND BOTTOM PANELS. REPLACE WITH MUSHROOM HEAD SPACED AS
25 SWG. DID. 546 SHOWN

EXISTING RIVETS
SHOWN THUS

[ —FORMER | (STARBOARD SIDE DRAWN )

PATCH REINFORCING MAKE PACKING UNDER REINFORCING WHERE HATCH
FROM 22 SWG DID. 546 OUTLINED. MAKE FROM 25 SWG. DID. 546

Fig.4/17.Side to bottom lap skin repair
CUT OUT EXISTING SKIN TO
THIS LINE AND REPLACE
WITH PACKING MADE FROM
24 SW.G. L.73. CORNER RADIl -25

4 ADDITIONAL RIVETS
(HATCHED) &" CHOBERT

OUTER REINFORCING PLATE
MAKE FROM 20 SWG L.73.

10 EXTRA RIVETS 8 DIA.

MUSH. HEAD TO BE STAGGERED
AS SHOWN AGAINST EXISTING
RIVET LINE

PORT SIDE SHOWN
STBD. SIDE OPPOSITE HAND

ADDITIONAL RIVETS
DIA. CHOBERT

=0

ALL EXISTING RIVETS OF & DIA REMOVED FOR
REPAIR PURPOSES MAY BE REPLACED WHERE
OVERSIZE HOLES RESULT BY 3% DiA. MUSH. HEAD

Fig.4/18.Skin repair at joint E
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—+ EXISTING RIVETS

>~ ADDITIONAL RIVETS
g DIA.120° C'S'K. AS. 2230

DIAPHRAGM ASSY. (REF)

EXISTING ANCHOR NUT TO BE
¢ A/c REF) MOUNTED ON REINFORCING
I CHANNEL WITH %:2°*DIA, RIVETS
AS. 2230 -305

SECTION B-B

REINFORCING CHANNEL 425
20 SWG, L.72 .
'vri—yfos
——————————— = N\ “BEND LINE
| T SECTION A-A
BEND LINE (REF) e "20 RELIEF

'a’ DIA. STOP HOLE

RADIUS
AT END OF CRACK

Fig.4/19.Seat diaphragm repair
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