Appendix 1(a)

(i) G-BWFC — No 1 engine and transmission gearbox installation

External indications of fire damage

(ii) Fire damage: No 1 engine transmission gearbox fairing



(iii) No 1 engine transmission driveshaft failure

(iv) Fire damaged structure in area of combining gearbox mounting
(Note damage to flight controls and transmission lubrication hoses)
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Appendix 3

(i) Components and fragments from failed bearing

(iii) Typical example of roller damage

No 1 engine transmission gearbox input pinion main roller bearing



No 1 engine chip detector
accessory drive gearbox

t

No 2 engine chip detector

accessory drive gearbox

o

Chip signal
No1 engine transmission No 2 engine transmission
temperature/chip temperature/chip
detector detector
ANNUNCIATORS
ENG 1 e 7
FaL |
NG 1 00l AQTOR —— NG 2 01
PRESE LW ERAKE DN FRESS LOW
NG STEERING [I=] M 2
oL UL FAIL UNLECXED R LEVEL
LR AAMF W2 D
ESS s b OPEN £S5 s
a0 NG 1 XMSN 01L | HEATER ENG 2 o
> SN HOT HOT L HOT B XMSN_HOT -
L FUEL KMEN [ R FUEL
LW PRESS LW
L fui ANEN a ANTI I LT TS
BDOST PREES FL BO0ST
Temperature END | NG 2 Temperature
FLEL PRESE FUEL PRESS .
signal signal
GEN 1 FAIL GEN 1 HOT GEN 2 HOT GER 2 FAIL
TR 1 FAIL TR 1 HOT TR 2 HOT TR 2 FAIL
NO 1 AC BFT R Wi
ESS BUE BATYERY.HOV SMOKE e
EMERE GEN —
BATTERY DFF BEARING I_
o | pRESE - P e WD 2 FRESS
L FUEL e - R FE
JETTISON e TSN
S ENG 1 AMEN i ENG 7 -
L CHiP DEY CHE DET DETECTED CHIP DET -
£XT PWR ON el enowe stanrea [ woox oeen
EMERG GROUND
GEN READY APU 0N LONTALT
—— EMERG.
— LTS OFF
TEST

Engine and engine transmission gearbox chip/temperature detector indications

ENG
RIGHT

cams
XMSN

1

LN
—_1

mm e -

]

CauT

PHL  RiGHT

LEFT

o
COMB
HOT
¥

ENBJ')(MSN-MAINTENANCE PANEL

OFF
TEST

DISPLAY AND
SENSORS

XMSN SYS. TEST

FWD

LEFT PRI

PRI
COMB  piL

fgHT W

WD
AFT =S
RIGHT AT
AY
terr COMB “pyp ’
PRESS L0

r—— ENG XMSN =—y
r LEFT RIGHT =

C
H
| p— AMEN ey
P FWD COME
D
3
T — A ——
E xmsn SHAFT
C
7
]
4 £

o —
5 Vi RIGHT

(55 |— SCREEN =

RIGHT
Amsn —J

w

LEFT
— eng

The maintenance inspection panel located in the ramp area of the passenger cabin

Appendix 4(a)



Appendix 4(b)

SSVdAG/M H311H
INTYA 4373
IATVA SSvdAd

|aued

10 RUNULY  ygyms

Jganpsueuy
ainssalg

(weabeip 2138WBYIS)

Swi9)SAs 10suas pue uoljealiqn| uiew xog4eab Buiuiquod pue uoissiwsuel} suibug

a4
|
g

uoIsSIuSuRI} Jaulqwoy
J030818p diy) \L|P|V—Enﬁm“1\[5 s

ugalas dwng

uaals

alay
Jaanpsues)
ainssaid

PPy

jaued

youms
lojelunuuYy

ainssald

agoad “dwa) jaued
/10193)8p ey
diy) 0 1ap gy
W LNSIX
usaing jaued

s3al ue

NSWX
auibua
‘HH

Jojeidunuuy

aulj Jayealg

A K [aued
lojelaunuuy
saj009 | [8 13]007 _ﬁ.ﬂ_ﬂ%m
IEETHES d
uaalas i R D e 3 uaalls 18r
Buneaipui R R Buneaiput ‘
sugaQ sugag e
: a/4 TR 2
? _M_ _M_ 2 |aued agoud “dwa}
@ DD . i
- _ -8 )----- L -——r{d S nepdidl (5 49
dwnd uepy ﬁmu..“ﬂ @w m m. .ﬁu NSWX| 5
[ I [ [aued  ugasng
L I 1 lojelounuuyy s18( uie
youms B ging__ 1 — H___ﬁ_w lo @ [ .N_ﬁ___%nmq youms 3 qing W
ainjesadwa | 1] auibus xny auibua ‘aimesadwa |
T |
d Y =__._~_ﬂ>_ d zw_zx
wns I wns
wajsAs xny xny waisAs auibua
xne o] ] RN | Xne oj :._
A +
i =
& Y L
I aul| Jayjeaig
‘Asse 13)j14 L _



APPENDIX 5

Following an accident to a military CH47 (Military predecessor of the BV234) in 1965 the
helicopter manufacturer conducted a series of tests to examine material decomposition and
spontaneous ignition temperatures for cold and hot transmission oil (MIL—L—7808) on hot
metal and non-metal surfaces.

TEST 1

TEST 2

TEST 3

TEST 4

TEST 5

Decomposition of Polyvinyl Chloride Wire Coating MIL—L-5036)

180°C — Vinyl odor liberated

190°C — Softening

191°C  — Fumes

208°C — Char - discoloration

217°C — Char - smoke

220°C — Melting vinyl - wire exposed
Short Circuit Sparking possible at this point
260°C — Boiling vinyl

280°C — Complete char

Decomposition of Teflon

290°C — Relaxing and Curling noted
325°C - Frosty appearance of Teflon turning transparent
385°C — Sublimation begins
Teflon goes from solid to gasseous state
Teflon coated wires would be exposed at this point to sparking

Decomposition of Polyester Fiberglass Laminate

222°C — Discoloration; traces of smoke
243°C — Delamination, buckling and smoking
305°C - Start of charring and decomposition resin volatilizing

385°C — Complete char
Spontaneous Ignition of Cold Qil Sprayed onto a Hot Aluminium Surface

Metal plate was 490°C when cold oil burst into flame. Prior contact of cold oil on
surface below 490°C only produced white smoke.

Spontaneous Ignition of Hot Oil Sprayed onto a Hot Metal Surface

Oil Temp Metal Surface Temp Reaction

155°C 155°C White Smoke

240°C 255°C Dense White Smoke
350°C 365°C Instant Fire on Contact

The oil was heated in a laboratory flask which was provided with a spray attach-
ment and controlled by a rubber bulb. The heated oil was periodically sprayed as
a fine mist onto the heated aluminium surface. Temperature controls were
attached to both the oil and the metal surface.
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