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I N V E S T I G A T I O N  iiND bTUrjY GF 1 ,  ACCIDGJT 

1. A i r c r a f t  type and number: C-@, b-908 

2, Time of accident :  1738-1740 (arproximate),  20 June 1964 

3. A i  r rout  e: Taipei/" a i c  hung/T ainan/i$akung/Kaohsiun &akung/T ainan/T ai c h u n d  
Ta ipe i  , 

4. Place of accident :  Hice paddy and d i t c h  (a,proxi.matel_y 2l+olL+', 120OW') 
west of San-Chien-Li-Chen and e a s t  of San-Cho-Chen, 
about 5 miles north/northeast  of Suinan A i r f i s l d ,  

5. Conditions a t  scene of crash: 

The l e f t  wing s t ruck the ground f i r s t  and p a r t  of t h e  nose s t ruck  t h e  paddy, 
forming a c i r c u l a r  p i t  of a radius of mor0 than  10 f e e t .  The l o f t  wing broke 
immediately and the f u e l  t ank  was thrown out ,  The r i g h t  Gin& broke upon 
impact with ground, i t s  f u d  tank was a l so  thrown out and showed i n d i c a t i o n s  
of b u r n i b .  As t h e  l e f t  wing and nose h i t  the  ground, the  t a i l  broke and 
t h e  airf rame turned  and broke apar t .  
around. 

The ,Jassengers and s e a t s  were s c a t t e r e d  
Both main landing gears were detached from airframe,  The wreckage 

sGread from sou thess t  t o  northwest ug t o  500 f e e t ,  width of wrcckage a r e a  
bein€ about 200 f o e t ,  Lvaluations based on scene of crash: 

(1) Lccorcting t o  eyewitness Mrs, K. S. H s u ,  a f a rmer ' s  wife,  t h e  a i r c r a f t  
s t ruck t h e  ground with l e f t  wing lowzred, somersaulted and broke a p a r t ,  
1,s t h e  wreckage was i n  one place,  no air explosion aijpearad t o  have 

. occurred. 

' (2) The broken s t a t e  of the rtmnants, the dea th  of all aboard a d  the  condi- 
t i o n s  of t h e i r  wounds i n d i c s t e  an absence of preparat ion f o r  emergency 
landing, t h e  im2act with ground being made a t  g r e a t  speed and with g rea t  
force,  
p i t  having broken i n t o  p i eces  with only an a l t i m e t e r  being found, and by  
t h e  extent  of the  p i t  c r ea t ed  by the  nose impact, 

T h i s  i s  supported by the flaps being i n  up pos i t i on ,  by tho  cock- 

(3) N o  i n d i c a t i o n  o f  extensive f i r e  was noted. kccording t o  eyewitnesses, 

The tczil, f u e l  tanks and paddy 
f i r e  broke out only upon impact with ground, as was also seen by t h e  
p o l i c e  who f i r s t  a r r i v e d  a t  t h e  scene, 
showed signs of burning. Suinan Tower a l s o  notod black smoke i n  t h e  
no r theas t .  Chinese Air Force Headqu-xters'  r e s o r t  noted absence of  
abnormalties a f t e r  takeoff .  

6, Air T r a f f i c  Control . .  

According t o  Suinan Tower and confirmed by Kungkuan Tower, B-908 depar ted  
Suinan a t  1735L u s i w  runway 18 ( n o r t h  t o  south) and c a l l e d  v i a  VHF I'Bl' 

channel (126.18) : 
f u r t h e r  contacts ,  
t h o  ground i n  t h e  northeast, several mi l e s  away, c a l l e d  B-908, and could 
ob ta in  no reqJonse. 
and rescuk unit. 

IICAT B-908 l eav ing  channel, see you tomorrow'' without 
A t  about 17f+OL, Suinan Tower saw black  smoke rising from 

Kungkuan Tower then i t m e d i a t e l y  contacted t h e  search 
Thus t h e  accident  did not a r i s e  from causes r e l a t e d  t o  air 

t r a f f i c  cont ro l ,  
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* 7. ' dez the r  

As rc,orted by Kungkuan Tower: V i s i b i l i t y  10 @ 20 @ 120 SW6 29.72 

According t o  Ta ipe i  Weather S t a t i o n :  

Taichung a t  U9OOZ, cloud coverage 5/8, wind d i r e c t i u n  230°, wind speed 6, 
v i s i b i l i t y  10, 2/8 CU 2800, 5/8 j iC 12000, tcmporsture 31", dswpoint 26O, 
a l t i m e t e r  s e t t i n g  29.72. 

Kunekuan a t  0900Z,' cloud coverage 6/8, wind d i r e c t i o n  230°, wind speed 16, 
v i s i b i l i t y  15, 1/8 C U  2500, 6/8 C I ,  tcmperaturc 290, dewpoint 240, a l t i m e t e r  
s e t t i n g  29.72. 

Thus, t h e  weather was f i n e  with moderate wind and f i n e  v i s i b i l i t y  and could 
n o t ' b o  a f a c t o r  leading t o  t h e  accident .  

8. Communications: Normal 

9. A i r c r a f t  

(1) C e r t i f i c a t e  of  L i rwor th iness  52-54-338 i s s u e d  October 30, 1964 v a l i d  up 
till October 29, 1964, 
K ,  T. Mok and endorsed by C A  Inspec to r  A. bluesto. 

(2) iiirfrme time up till June 19 ,  1964 w a s  19484:f+2 hours. 

Airwortkiness check was made by q u a l i f i e d  mechanic 

L e f t  r i g h t  e n a n e  
time was r e s i x c t i v d y  224:15 hours 
(IL-2800) has an a,,proved TBO of 1,400 hours. 

306:4? hours. T M s  t y s e  of engine  

( 3 )  Authorized weidht f o r  C-46 i s  48000 l b s  f o r  t akeof f  and 46800 l b s  f o r  
landing,  
which was wi th in  t h e  authorized l i r n i t .  

The takeoff  weight a t  time of dei i i r t ing Suinan was 45,994 l b s . ,  

10, P i l o t s  

Castain b. L i n  g r a d a t c d  from CAF Flying School 2nd U.S. Flying 3chool and 
Instrument F ly ing  School, having received conJete and s c l i d  t r a i n i n g .  He 
was a CitF P i l o t  b f f i c e r  ;.,nc! served as  Check P i l o t  c,f Far Sast Flying School 
i n  Hongkung, He l a t e r  jtAned CLT as c c y i l o t  and served as  Captain a t  t i n e  
of acc iden t ,  Hr? held a v a l i d  Ai r l ine  Transport  P i l o t  License No. 10220, w i t h  
v a l i d  bEL, DC-4, C-46 and I n s t r u n e n t  r a t ings .  
command, 1,481 hours as cop i lo t ,  778 night f l y i n g  hours and 1,544 instrument 
f l y i n g  h m r  s 

M. H. K u n ~ ;  he ld  v d i d  sen io r  Commercial P i l o t  License No. 20018, w i t h  v a l i d  
NEL, YSS, Instrument,  c-46, DC-4 and PBY-5A r a t i n g s ,  
14,911 f l y i n g  hours. 

He had 8,650 hours as  p i lo t - in -  

He had a t o t a l  of  

I 
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E y e d  t n e s s 

According t o  eyewitness Mrs. K. S. hsu, t h e  a i r c r a f t  l e f t  wing which was 
limered f i rs t  s t ruck t h e  grmnd,  t h e  nose then h i t  the grGund, followed by  
the r i g h t  wing.  The plane turned, broke a+zrt, and burned, the  t ime  of 
crash being about 1740L. 

Preliini nar y L v d u a t i  on 

Based on the  above, t h e  a i r c r a f t  crashed between 1738t and 1740L. 
made a l e f t  t u r n  i n  climbing a f t e r  takeoff  and as t h e  c ra sh  scene  was 5 
m i l e s  from Suinan, estimated a l t i t u d e  was l 2 O O / l 4 O O  f e e t .  
pcs s ib ly  occurred duriw t h e  climb m d  althbugh t h e  p i l o t  z t tempted  t o  t u r n  
t o  Kungkuan f o r  landing, t h e  & m e  crashed from loss of con t ro l .  

A s  it 

Cer t a in  t r o u b l e  

The above r eg resen t s  a pre l iminary  evaluation. 
termined only a f t e r  examinat.ion of t h e  rernnmts and f u r t h e r  s tudy  by t h e  
experts .  

The t r u e  cause m y  be de- 

i 
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' SUINkN TO'bEIt REPORT ON CAT B-908 ACCIDENT 

1, Time of accident:  Abcut 1740, 20 June 1964 

2, ifeather conditions:  V i s i b i l i t y  10, @ 20, @ 120, SW 6, 29.72 

3. D e t a i l s  of accident :  

C k T l s  B-908 (C-46) took off f o r  T a i p i  at  1735, using runwzy 18 (no r th  
t o  south) ,  A f t e r  t akeof f ,  it turned t o  t h e  l e f t ,  quit t r a f f i c  p a t t e r n  
and c a l l e d  over VHF B channel t o  say: 
you tomorrow." A t  1740, black  smoke was seen r i s i n g  fram ground sever& 
mi le s  t o  the  no r theas t ,  
no response, Kungkuan Tower at t h e  same tirile was asked t o  c a l l  by radio 
and t o  advise Tailxi. Control Centor and other concerned units f o r  search 
and rescue. 

'"3-2 908 leaving channel. See 

I iJe imnedia te ly  c s l l a d  B-908 by r a d i o  but  received 

he also advised Suinan Base Operations and Chief Duty Of f i ce r .  

F. S, dang 
C apt a i n  
O f  ficer-in-chczrge 
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A t  174'&, buin n Tower OIc advised t h a t  accordin6 to duin?n 

Fireman, explosions and crash occurred near Chen-Ping- 

learned of this a t  about 1740L. A s  CAT'S B-908 t ook  o f f  from 

LG a t  1735L, we imiediately sought  contact ovor VHF B channel 

and advised ATC t o  a sce r t a in  B-908's whereabouts. 

Sbe 
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1. Fl igh t  P lan  

(1) F l i k h t ;  Instrument 
(2) A i rc ra f t :  908 
, ( 3 )  i d r c r a f t  ty;;e: C46 
(4) ETU: 2000002 
(5) D e p r t  TPZ 140 lmots, 4000 f e e t ,  40 minutos, 1;-4 t o  TCG. 

Depart TCG l 4 O  knots, VFH, 40 minutes, A-4 t o  TNN,,  
(6) A l t e rna te  a i r f i e l d s :  T-3;ikiei, Tainan 
( 7 )  Time nuedod f o r  l o t d w n  a t  first stop: 40 rninutes 
(8) Fuel: 3:40 hours 
(9) Radio transmission: Standard 

, 

(10) ILS, VOR, Radio Compass 
(11) Tota l  number of persons aboard: 57 
(12) P i l o t :  B, Lin 
(13) ' A i r l i n e :  CAT 

The above cable  was sent by Taipei  'Flight InfurmcTtion Center a t  1923222 t o  
Taipei  iirea Control. 

c46 B908 deijnrted TPd f o r  TCG 00052 (s,chedula departure t ime Q80a) a 

This cable was sent  by TATS a t  0006Z t o  C1.F Base. 
2, 

3. 

4. 

5. 

6. 

C46 E908 TPX/TCG arrived TCG 0845L (schedule arrival t ime 0835L). 

C46 I3908 departed TCG VFR f o r  TNN 08581; (schedule d e p r t u r e  t ime 0845L). 

C46 B908 TCGITNN a r r ived  T1W 0930L (schedule I arr ival  time 092OL). 

C46 E908 de;Jarted TNN f o r  MKG lOO3L, 25 minutes' v i sua l  f l y i n g ,  f u e l  3:30 
hours (schedule de,,arture time 0945L). 

C46 b908 a r r ived  PIKG frorn TNN 1024L (schedule a r r i v a l  time 1010L) 

Ch6 €3908 depwted  iXC f o r  KhO (Hsinokon~) 1OI;LL (schedule depar ture  time 
1025L) . 
C46 B908 ar r ivod  KLO from I4KG l U 5 L  (schedule a r r i v a l  t ime 11OOL). 

C46 B908 doparted KiiO f o r  MKG l l 3OL (schedule de-pirture t ime l l l O L ) ,  

C46 BY08 ar r ived  I9.KG from kt0 1200L (schedule a r r i v a l  time 114%) e 

C46'B908 departed i%G f o r  T.NiV 15581; (schedule departure t ime l&a), 

7, 

8, 

9. 

10, 

11. 

12, 

13. C46 Sq08 a r r ived  TNN from LYKG 16l8L (schedule a r r i v a l  t ime 1625L) 

14. F l igh t  P lan  

C46 B908 desa r t  TNN, 140 knots,  VFR, 40 minutes t o  TCG thenca t o  TPd, 
ETU 1600L, f u e l  4 hours, r ad io  transmission standard, P i l o t  B, Lin, 

. crew 5. 
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15. By08 C46 d q a r t e d  TNlJ f o r  'TCG 1648L, 40 ni'nutes' visual f l y i n g ,  fuel  
4 hours (schedule dqxtrture time 16.4&>. 

1 6 ,  c46 b908 arr ived 'I'W from TlVN 1722L (schedule arrivd. tins 1?15L), 

. .  
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L e t t e r  No, 53-091 Data: J u ~  24, 1964 

To : C i v i l  Aeronautics Adrrcinistration 

From : Office o f  I n s p x t w  General, Chinese Air Force Headquarters 

bubject: CAT C-46 E-908 Accident Ueta 

1. Reference is made t o  your June 22 tele1:hone request  f o r  
ass is tance i n  the  inves t iga t ion  of ChT C.46 B-908 accident.  

2 ,  Enclosed 1JleaSe f i n d  a s e t  of the da t a  as obtained from 
t h e  scene of crash.  

Y, C. Mao 
Lt, General 
Insye c t  o r  General 
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CHINEaE A I H  FUN& U T A  O N ,  CAT C-46 B-908 ACCIDWT 

1. Un June 20, CAT I s round i s l and  f l i g h t  ( T P r ; ~ C G / ~ ~ O / i ~ ~ G / ~ , O / I V I K G / T h T T J / T C G / T ~ ~ )  
departed Taichung's Suinan Airf ie ld  a t  1735L, carrying 52 passengers and a 
crew of 5 f o r  a totnL of 57 persons. iibout 3-5 minutes la ter ,  t h e  a i r c r a f t  
crashed some 5 miles  northeast  of Suinan and was com;>letely destroyed, A11 

' aboard were k i l l e d .  

2 ,  

. 30 

4. 

The crash scene wag A r i c e  daddy i n  San-Cho-Lhen about 5 mile8 NNh of  suinan. 
The i m p m t  and tes t imonies  of witnesses  a t  scsne of crash i n d i c a t e  t h a t  t h e  
a i r c r a f t  had made a l e f t  t u r n  and had s t ruck  t h s  ground a t  an &e i n  a 
descending slope 
thrown over a 10-foot d i t ch  and s c a t t e r e d  i n  the paddy beyond. 
of ground impnct was api>roximately 240 degrees. 

The broken s t a t e  of the  a i r c r a f t  remnants i n d i c a t e s  t he  severeness of t h e  fo rce  
of impact. 
o the r  i n  r e l a t i v e l y  i n t e g r a l  condi t ion,  
up posi t ion.  

There was no evidence of extensive burning upon impact, 
witnesses,  t h e  f i r e  was not g r w t ,  only s l i g h t l y  bigger than  t h e  size of 
black smoke from t r a i n  engine, as seen a t  a dis tance.  
t h e  f a c t  t h a t  only a few a i r c r a f t  remnants showed s igns  of burning. 

The xi r c r a f t  d i s in tegra ted  upon impact, and d e b r i s  was 
The azimuth 

Both engines were loca ted ,  one having broken i n t o  p i e c e s  and t h e  
Both landing  gears  nnd f l a p s  w e r e  i n  

None of the instruments was i n t a c t  t o  permit f u r t h e r  study, 

According t o  eye- 

T h i s  was supported by  

5 .  h f t e r  tak ing  o f f  i n  a souther ly  d i r ec t ion ,  t h e  a i r c r a f t  completed a 180' turn ,  
proceeded on course 
leaving channel, f k r t h o r  saying goodbye t o  t h e  Tower, 
t r o l l e r  not iced all w a s  normal with t h e  aircraft ,  
wi th  tower who f u r t h e r  s t a t ed  t h a t  t h e r e  was nothing abnormal about t h e  air- 
c r a f t  p r i o r  t o  leaving tower cont ro l ,  such as f i r e  o r  smoke, 

r l i tnesscs  a t  crash scene were interviewed and none d e f i n i t e l y  admit ted having 
seen t h e  plane crash,  because the r e s iden t s  a r e  accustomed t o  p lane  noise. 
Only a woman by  t h e  name of Cheng, who was digginc vegetables  about 1000 
meters away, saw t h e  plane suddenly b m k  t o  t h e  l e f t  and h i t  t h e  ground. 
statement agpeared credible ,  

The point  of impact t o  the  f a r t h e s t  place of  remnant measured only 200 meters,  
w i t h  a width of about 50 meters, 
upon imgact, not i n  t h e  a i r .  

From t h e  foregoing, it could be proved tha t :  

(1) The a i r c r a f t  was i n  f i n e  condi t ion a t  time of takeoff  till f l y i n g  on 

contacted Suinan Tower t o  report  on-course f l y i n g  and 
The duty tower con- 

It made no f u r t h e r  contac ts  

6, 

Her 

7. 
T h i s  proves t h a t  t h e  a i r c r a f t  d i s in t eg ra t ed  

8. 

course and contsc t  with tower. 

(2) Tho t roubla  occurred when i t  f lew on course, i .e . ,  on the  t h i r d  l e &  of 
the t r a f f i c  pa t te rn . '  Estimated time of t roub le  was between 3 t o  5 
minutes a f t e r  takeoff ;  estimated a l t i t u d e  was approximately 1500 feet. . 

. 
I 

I - L  
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(3)  As t he  a i r c r a f t  proceeded on course a t  about 1500 f e e t ,  it poss ib ly  

developed t rouble ,  
on i t s  r i g h t  and some houses, d i t ches  and t r e e s  i n  t h e  front, 
p i l o t  npgeared t o  have a t t m p t e d  t o  a l e f t  t u r n  t o  r e tu rn  
forced landing a t  Suinan, but  t h e  a i r c r a f t  s t a l l e d  i n  the  course of t he  
t u r n  2nd crashed. 

The a i r c r a f t  then had t h e  Feng-Yuan hilly region 
The 

f o r  a 

9. There are many p o s s i b i l i t i e s  of s i r c r a f t  t roub le  and before t h e  a i r c r a f t  
p a r t s  are ca ro fu l ly  examined, evaluation could be made only t o  t h e  a foresa id  
ex ten t  , ic 
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Trans ls t ion  of summaries of statements m d e  by U.S, FAA's Hr. J. R ,  'McBride and 
~ i r ,  D. H. Glilham 
meeting convened on June 25 afternoon a t  4 o'clock by t h e  C i v i l  he ronaut ics  

and UdAF's C a - t .  Goldey a t  t h e  f irst  Accident Inqu i ry  Board 

( I )  C-46 type Sassenger airi , lene iVo. B-908 w a s  involved i n  a mishap i n  the  
v i c i n i t y  of Tsichung on 1964 June 20 af ternoon a t  approximately 5:40 
hours, ivlatters 2:Jertaining t o  the  airplane,  f l i g h t  crew, f l y i n g  hours, 
weight car r ied ,  mariifest, e tc . ,  will be provided by CAT, so  t h e y  w i l l  not 
be described. 

'de will commence with c e r t a i n  condi t ions Sean by two. eye wi tnesses ,  
L t .  Col, Davis and iiajor \Jel ls ,  
second turn  t o  north a f t e r  the  a i rp l ane  took off .from TaichungSui-Nan 
A i r f i e l d  from north t o  south, u n t i l  t h e  air1,lane was obscured by t r e e s ,  
During this period of observation, they  saw no emanation of smoke o r  
f i r e ,  o r  evidence o f  control  d i f f i cu l ty .  From what was seen we presume 
t h a t  f o r  an i n t e r v a l  u f  at l e a s t  two minutes a f t e r  takeoff ,  t h e  a i r p l m e  
should not  have encountered any kind of f l i e h t  d i f f i c u l t y .  
should concentrate t h e i r  eir 'orts t o  determine whether t h e r e  i s  my 
record o r  information ava i l ab le  from eye wi tnesses  of the per iod b&wean 
corn$letion of t h e  second t u r n  u n t i l  t h e  i n s t a n t  of the mishap, 
accounts of t h e  above two witnesses  could be se;;watsly obtained f e r  
record.  

Inves t iga t ion  of t h e  a i r c r s f t  crash s i t e  follows, 
and s c a t t e r  of t he  wreckage pointed t o  280 degrees, 
a mark i n  the  ;Jaddy f i s l d  daeper than the th ickness  of t ha  Fsing and 
s imi l a r  i n  shape t o  the wing, 
degrees,  ( t h e  angle was measured with an inclino-meter),  p h o t o g r q h s  ware 
taken. The r i g h t  wing crashed through t r e e  branches and cut of f  a branch 
of t h e  t r e e .  The angle  uf t he  cut was measured as 370. The d is tance  
between t h e  centsr l ine of t h e  fuselage impact go in t  and t h e  l c f t  wing 
impact point  (T rans l a to r ' s  not o: 
suring poin t )  was 63 f e e t  and t h e  perpendicular d i s t ances  from t h e  exten- 
s ion  of the  cen te r l ine  t o  the  crashed l e f t  and r i g h t  d n g  t i p  were 57 
f e e t  2nd 51$ f e e t  respect ively.  Based on t h e  aforembntioned f ind ings  
and on-si te  ana lys i s ,  we conclude and be l ieve  t h 3 t  t h e  a i r c r a f t  impacted 
i n  t h e  manner of " l e f t  wing low" znd "nose low with a r e l a t i v e l y  l a r g e  
dive anglell. 

Next was examination of  t h e  t a i l  sec t ion  wreckage. 
t i v e l y  i n t a c t .  The horizontal  s t a b i l i z s r ,  rudder and trim t a b s  suf fered  
@nor damage. 
t r a l  i josi t ion (may be considered no trim), The l e f t  e l eva to r  was a t  t h e  
t r i m  t a b  ,and t o r n  inward, the  trim t a b  was at an angle of 3 5 O  with  t h e  
ho r i zon t<d  l i n e  which was a "nose u$' condition. 
t a b  was a l s o  measured d t  3 5 O  but i n  t h e  "nose down" condition. 
t r o l  cables  t o  the  screwjacks were exanined, 
cont ro l  cable was ma,u$ed around the  l a s t  groove toward t h e  r a m  of t h e  
a i r c r a f t ,  I n  t h e  r i g h t  scrowjack, the cont ro l  cable  was wrapped srcund 

They saw t h e  f irst  turn  t o  e a s t  and 

The a u t h o r i t i e s  
' 

d r i t t e n  

(11) All s igns  of i m p w t  
The l e f t  wing l e f t  

The 2-foot high r i c e  p l a n t s  leaned 30 

No mention was m d e  of t he  exact  mea- 

(111) This p a r t  was comgara- 

The rudder t r i m  t a b  def lec ted  only a half  i nch  from neu- 

The r i g h t  e l eva to r  t r i m  
A l l  con- 

I n  t h e  l e f t  screwjsck, t h e  
, 
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t h e  first groove towmd the  f r o n t  of t h e  a i r c r a f t .  
both l e f t  and r i g h t  sides had one loose cont ro l  cable ,  
them out  f o r  exiunination, it was found t h a t  .both cont ro l  czbles  were 
broken a t  a d is tance  of 7 ZG 8 f e e t  from the  screwjacks. 
t he  aforementioned control  cables  where t h e y  broke were taken f o r  dispatch 
t o  t h e  U.5. f o r  a more thorough ana lys i s  of  t h e  cause of severing. The 
r e s u l t  of t h e  ana lys i s  will be sent t o  Ckk and CAT. 
e leva tor  which was t o r n  o f f  was found a t  t h e  mid-point between t h e  i n i -  
t i a l  imjJact po in t  and loca t ion  of t he  t a i l  sec t ion  wreckage. 

It was found t h a t  
After p u l l i n g  

Sec t ions  G f  

' 

The p a r t  of t h e  l e f t  

I n  t h e  next ,;art of our exmina t ion  we entered t h e  fuselage cen te r  sec- 
t i on .  T h i s  sec t ion  crashed and came t o  rest  a t  a l oca t ion  about 150 t o  
200 f e e t  forward of the  o ther  wrackage mentioned above. T h i s  s e c t i o n  has 
been thorougkly examined t o  see if the re  was any melted metal  which would 
prove whether t he  a i r c r a f t  caught fire i n  t h e  air ,  
evidence of f i r e  i n  f l i g h t ,  
one of t h e  wings, de  found 

So f a r  t h e r e  i s  no 
The only ser ious  f i r e  damage was found i n  

culnipratively small amount o f  melted metal .  

The l e f t  engine propel le r  hub has  been examined and it was found t h a t  t h e  
p rope l l e r  blades were to rn  off outward, Examination ind ica t ed  t h a t  t h e  
breakage occurred a f t e r  imijact. 
examined, t h e  condi t ion of the  breakage of i t s  p r o p e l l e r  blades was t h e  
same but i t  was,broken toward t h e  l e f t  s ide ,  

The r igh t  engine p o p e l l e r  hub was a l s o  

Fur t h e  record,  tho  l a s t  p r t  we checked was t h e  cockpi t ,  only one alti- 
meter was found, showing barometric pressure 29.72 and a l t i t u d e  300 f e e t ,  
Later i t  was found tha t  these  f i g u r e s  were t h e  l o c a l  barometric pressure  
and the  l e v e l  of t h e  c r s sh  s i t e  above sea l e v e l ,  These f i g u r e s  were n o t  
considered t o  be a cause of t h e  crash. The Cockpit suffered t h e  worst  
damage and fragmented i n t o  many pieces ,  
t u r n  and bank ind ica to r ,  was found and examined, but nothing s ign i f i can t  
was obtained because of t h e  heavy damage, 

So far another  instrument,  a 

T h i s  paragraph concerns t h e  p i s t o l s  hidden i n  radar  i n s t r u c t i o n  books. 
Since the  mat te r  has  been covered by a repor t  from t h e  secu r i ty  au tho r i ty ,  
i t  i s  omitted here. 

CJe would l i k e  t o  take  this chence t o  o f f e r  a suggestion to Chinese authori-  
t i e s  t h a t  t h e  e u t o p y  i s  the  most important part of an a i r c r a f t  mishap 
inves t iga t ion .  
again i n  Ta iwan ,  de sug ie s t  t ha t  t h e  pol ice  give e f f e c t i v e  a s s i s t ance  
by urging t h e  a u t h o r i t i e s  concerned t o  reach the. s i t e  as r a p i d l y  as 
yoss ib le  t o  complete t h e  autopsies ,  e spec ia l ly  of t h e  f l i g h t  crew members, 
so tht valuable  information may be obtained by t h e  av ia t ion  authorikLes 
i n  charge of i nves t iga t ion  of t h e  mishap. 

de hoke t h a t  this kind of air d i s a s t e r  will never ha;i;Jen 
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MINUTES OF FIRST I%fGSTDJG OF ACCID-JJT INCJLJrrZY BOARD 

I Time: 16:OO 25 June 1964 

I1 Place: Project ion Classroom, In t e rna t iona l  Airport ,  Taipei  

111. kittendan ts : 
Shen Y i ,  Minis ter  of Communications 
Taao Sheng-Chie , Chief, Department of Navigation and Aviation, 

h i n i s  t r y  of Cor.munications 
Hu Chie-Cheng, Chicf, A i r  Transport Section, Pi inis t ry  of 

Communications 
Lai  Hsun-Yen, Director, C i v i l  Aeronautics Administration, 

1:inistry of CoJmunications 
Chao Tin-Kwei, Chief, F l igh t  Safe ty  Division of CIA 
Chen Nei-Nyn, Chief, F l igh t  F a c i l i t i e s  Division, CAA 
Tien 'den-Chao, Chief, a i r  Trbff ic  Control Division, C.4.A 

I V  Observer Lxperts: 
CaptCiin H. F. Goldey,. UShF 
J. rt, I,lcBride, USA, F L  
D. H. hhlhar,i, USA, FAn 
F. E. I iar tquis t ,  C iv i l  Aviation Section, Mi l i t a ry  k i d  Advisory 

Kuo Te-Tseng, Inspector General 's  Office, Chinese fiir Force 

Chung Shu-llei (Absent, r epor t  i n  wr i t ing  was submitted) 

Group 

Headquarters 

V Observers: 
C iv i l  A i r  Transport Company L i i t e d :  
D, Xusk in ,  Spec ia l  ikssistnnt t o  President 
T, L. Boyd, Vice ?resident,  F l igh t  Operations 

A. ! b s t a ,  Vice President ,  Technical Services  

%. €1. hsser ,  Director P l igh t  Roserrrch 
D. E. Teeters ,  Ghief P i l o t  
P. IL. Mei, Assis tan t  Dirs.ctor, Sales  and Services  

.R. C,  Chase, Chief, F l igh t  Operations 
K. T. Kok, Chief, Qua l i ty  Control 
H. Y,  King, Assis tant  t o  Dirtictor, Traf f ic  i>ivision 

Air frsia Company Limited: 

Civil iLir Transport Company Limited: 

V I  Chairman: h i  Hsun-Yen Recorder: Yang Chi-Fu 

' V I 1  Remarks by Chairman: 
I n  t h i s  confercnca WG w i l l  proceed according t o  the  following order: 

' ( 2 )  l i i r  Traf f ic  Control Factor 
(1) *,!wthcr Factor 

(3)  Aged/old a i r c r a f t  
( 4 )  Overload FiLctor I 

(6)  Fuel Factor 
(7)  Hum-n Factor 

(5) Zxplosion i n  t h e  I 
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F i r s t  t h e  inves t iga tors  a t  thc s i t e '  preseritcd t h c i r  repor t s ,  

It was docidod t h a t  thr: i nves t ig s t -  quest ions were r a i sed  f o r  discussion.  
o r s  pruscnt a n a l y t i c a l  da ta ,  

V I I I  Discussion: 

Inconclusion, t h e  I"ol101sing thred areas iLr3 n o s t  worthy o f  f u r t h e r  

I Control Cabli. 2 
i nves t iga t ion  : 

of t h o  c o n t r o l  w b l o  t o  tlia Unitcd S t a t a s  f o r  inspect ion.  
a r ep ly  t h s  condi t ion w i l l  bi. knorm. 

w i l l  be inspected by exports.  

The .imoric:m expert  w i l l  mail t h e  ,broken por t ion  
I rhn  we rcceivu 

I1 Lngine: The wrecked u n g h s w c r e  shipped t o  Tainnn where they  

I11 Question of thc: .Am. 
t-.. 

B. 

The cxpcr t s  recommend coordination w i t h  t h e  po l i ce  and, 

iZecomend t h a t  the  Pol ice  porform autopsy ( inc luding  
when necessary,  asking t h e  pol ice  t o  provide information, 

determination ow whether or  no t  t h e r e  was sudden i l l n e s s ) .  

A N , ~ L Y ~ I S  L D E  ;IT i'JETI!dG 

Cause of Nishap Decision Reasons 

bled t her bJeathor i s  no t  the  
cause of t h c  
mishap 

kccording t o  t h e  weather information 
of the  Tnichung Control Torsar (Sui-Nan) : 

V i s i b i l i t y  10, (1) 20, (l?) 120, 
S'd 6 ,  29.72 

u c o r d i n g  t o  informntion of m - t  eoro- 
l o g i c a l  0bserv:rtory: 09002 Taichung: 
Cloud cov!;rcgc 5/8, Yind J i r s c t i o n  
230°, !!rind Speed 6 ,  V i s i b i l i t y  10 
(no change taking p l ace ) ,  2/8 cumulus 
2000, 5/8 ,LItocuiiulus 12C00, temperatur,. 
31°, dew point  26O, n l t i m d x r  s e t t i n g  
29.72. 
O9oOZ IiungKucn : 
Tind Diraction 330°, ' rind Speed 16, 
7 i s i b i l i t y  15 (no change taking placc), 
l / t f  cumulus 2500, 6/8 c i r r u s ,  temper- 
zture 2 9 O ,  dew point 24\0 , a l t i m e t e r  
s e t t i n g  29.72. .it t h s t  t ime i n  Sui- 
Man and Lung Kunn a i r f i ~ l d s ,  the  
v i s i b i l i t y  w a s  vdry good, wind speed 
bras nodor.:te, 
and not changing. 'fhoreforo, weather 
i s  not  tho C : ~ U S ~  of t h e  mishzp. 

Cloud cover 7-ge 6 / 8 ,  

. 

The we:..thcr was good 

~ i r  i ' raff ic  t r a f f i c  c o n t r o l  ,iccordin; t o  t h e  retport of t h e  Sui- 
Control i s  not  the cause of M,%n Control Tower: Thc n i r c r i i f t  

the  mishap took off from IJo. 18 runway (from 
nor th  t o  south) f o r  Taipei, 
left tho a i r f i e l d  tr . f f i c  p i t t e r n  
soon a f t e r  takeoff ,  and c::llod t h e  

It 

. .  
I 
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con t ro l  towcr on thc  VHF ttB1l 
ch:.nnel: 
channel, sc,e you tomorrow!) The 
cont ro l  towm conbic t cd Kung-Luan 
Control Tover which conf irmsd t h i s  
7oin t .  1 , t  ;?bout 17:40L, t ho  con t ro l  
t-ww discovcr.jd black smoko which 
arose from thc  ground a t  G loc?%tion 
nor theas t  of t h e  d i r f i e l d ,  '?he con- 
t r o l  tower hunsdi:itcly c a l l e d  t h e  
ci i rcrnf t  by r;3dio. 
:msuer. I.t t h e  s .mc time th.? Lung- 
,{unn con t ro l  towor WAS askcd t o  
h e d i ' l t s l y  n o t i f y  t h o  conccrncd u n i t s  
for sc,irch and rescue. The above 
circumstances ind icn to  t h ? t  air t r n f f i c  
con t ro l  is  not  t h e  c:~,use of tho  
accident  , 

It W ~ I S  no t  over- The z u t h o r i w d  m,mimum t tke-off 

( C  ,T 908 1on:r ing t h e  

T h m .  W::S no 

weight. 2 v m  over- 
weight, it t i i l l  no t  
CRUSC a mishap on 
nor*mr:l tckc-off o r  
climb. 

Outsidc rumors 
of aged and o l d  
a i r c r a f t  

weight of C-46 a i r c r l f t  i s  48,000 
pounds (50,000 pounds f o r  military 
uso). Tho maximum take-off woight 
of t h e  : i i rc rnf t  it t!:e f i z l d  
dev r t t i on  of Tnichung i s  lc7,747 
pounds. During t h e  Tnichung t o  
TLipei f l i g h t ,  t h e  : t i r c r a f t  w2s 
loaded w i t h  8 take-off wciffht o f  
45,994 pounds, which w a s  unused 
lo?d of  1,753 pounds undcr t h e  
permissible  t,;ke-cff w e k h t .  
Thcroforc, t b u  aircraft was not  
overweight when ts%king o f f  from 
Tsichung . 
C-46 a i rc r , . - f t ,  mcznufactured during .. 
l iorld IJnr 11, and p r o - h r l d  tkr 
rn:inufircture ,DC-3 .%ircr?.ft ( t h e  ' 
militni-y typo known GS C-47) t o  t h i s  
d::y ::re m o d  i n  c i v i l  av ia t ion  i n  mnny 
countr ies .  
t r imsport  a i r c r : i f t  by the  :Lr Force. 
Zven the  forerunner i n  c i v i l  av i a t ion ,  
imoric;t, is  s t i l l  using t h i s  type o f  
a i r c x f t .  I n  t h e  per iod irmnediatsly 
s f t a r  Vorld Var 11, ::ircrr.:ft mnu- 
f:Acturors have t r i e d  t o ,  d+gn new 
type  of a i r c r . * f t  t o  roplace  t h e  exist- 
ing  typos dascr ibcd 3bow f o r  use in 
shor t  r..,nges, dthou&i t h e r e  were tho  
lhrtin 204 and 404, F-27 e t c .  typas  
of iiircr::\ft, they nevcr tu rned  o u t  
t o  bo b o t t c r  than  t h e  DC-3 and C-46 
i n  every f sa ture .  i i f t c r  'i.'orld X'nr 
11, the  j e t  r . i rplme which was 

They ere a l so  used as 
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s u i t a b l e  f o r  long ranges cams out  bu t  
it is  no t  s u i t a b l e  far sho r t  r*:ngc usc 
such as the  Round-th+Islnnd f l i g h t ,  
Thercfore, t h s  qucst ion of whethzr  t h e  
; i r a r n f t  i s  
on t h e  time of .n.nuf:.cturc:, but  should 
dcpond on e v ~ d u i ~ t i o n  of what her any 
evidencd of hiddcn f a t i g u e  exists 
i n  t h e  A r f r . n e ,  engina, components 
and pn r t s ,  If :dl t h e  components 
m d  p a r t s  c,.n be chcnged according t o  
the t ime limits prescr ibod by t h e  
mriuf:rcturers, fatiLp3 w i l l  n o t  dew- 
lop,  and th,: n i r c r . . f t  will be l i k e  il 
brt.nd new one. Thc o f  ' ec t ive  dntc 
of the C e r t i f i c a t e  of  . i rworthincss  of 
B908 was u n t i l  29 October 1964. 
wns i n  t h e  :tirworthy ccndi t ion .  

gcd or o ld  docs n o t  depcnd 

It 

It cannot be t h e  
c m s e  of t h e  Liishap 

rl ihe czircr:;ft h,?s 53 pas::onger s(? :ts 
and 5 crow so,l ts  ( 3  of thtm i n  t h e  
cockpi t  and. 2 i n  t ho  cabin)  and t h e  
arr Lngment o f '  thG sc.ats confcrms t o  
woight imd brilanco s z f e t y .  There 
>rere 52 passcng.,rs aboard th::: a i r c r a f t  
when it t o o k ' o f f  from Tnichung; 16 
passmgers  t h a t  boarded i n  Tnichung, 
15 i n  Tzinan, 21 from Mahng t o  T a i p e i  
plus 5 crew, miking 2. t o t a l  of 57 per- 
sons. Tho t o t a l  numb<.r of so;:ts wns 

was provided with B s;zfety b e l t  , f o r  
use by tho  p:ssenger during take-off 
:$rid l;mdin&, 
of  the  :itt,endsnts t o  pay a t t e n t i o n  so 
t h e  p a s s i q c r  t r i l l  no t  novo around. 
Thersfore t h e  mishap was not  caused by 
overload a 

58, SO 1 s s n t  W~ZS VaCcmt. 2:ch Soat 

It i s  the  r 9 s p o n s i b i l i t y  

8 

iiccording t c  what a vritncss a t  t h e  
site s.y!id: 
house. 
bu t  t he re  w.is no smoko ,and firs. 
,,ccording t r J  r ec .mt  r a d i o  broadcas ts ,  
t he re  w a s  no witness  wbc r i?portsd 
&serving m y  fir2 i n  t h e  n i r .  
tkc  imp.clct crca,' nc i?urnt o r ,  rneltad 
n e t d  w-?s discoveri2d. There was no 
evidence of brrckwnrd flow cf m l t e n  
ndx.1. d.t t h e  s-:m t ime t h a  '.Sui-Nnn 
con t ro l  towm s a i d  tihat t h e  a i r c r A f t  
W i i S  i n  good condi t ion frcm the  time of ' 

take-off unt i l  t h e  t h e  of Leaving 
r a d i o  contact.  

The ; i i r c r . i f t  overf lew my 
I s a w  t h a  l e f t  wing w a s  inc l ined ,  

:-t 

. .  
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STRUCTUIUS INViSTI GAT1 ON HMPORT 

CONCdmING ACCIDENT TO CIVIL A I R  ThANSPORT 
C-46-iM, B-908 lJi29.R TAICCHUNG, T U X A N ,  

ON JUNJ 20, 1964 

INTHOIXJCTION 

T h i s .  report  con ta ins  t h e  observat ions made by examination bf t h e  wreckage of 
C-46-DIb1, B-908, at t h e  A i r . A s i a  f a c i l i t i e s  in Tainan, Taiwan, dur ing  the  period 
from July 4 t h r u  11, 1964. 

To f a c i l i t a t e  t h e  examination t h e  many pieces  of wreckage were l a i d  out on t h e  
ground according t o  t h e  shape of t h e  a i r p l a n e  t o  make up sepa ra t e  models. The 
owner's other  models were a lso used f o r  reference.  The f u e l  t a n k s  were pos i t ioned  
on t h e  ground forward of t h e  corresponding wing i n  t h e  main model. 
model i n s t a l l a t i o n  remained, con t ro l s  outs ide,  crew sea t s , .  cabin seat broken par ts , .  
and t h e  landing gears ,  

The m e r '  s 

1, 
a c t i n g  

The a i r p l a n e  s t r u c t u r e  was seve re ly  d i s i n t e g r a t e d  by crash impact f o r c e s  
rearward, upwzrd, and t o  t h e  r i g h t  on t h e  a i rp l ane .  

2. No i n d i c a t i o n  of f a t i g u e  cracking was found i n  any of t h e  structur&wreckage, 
with t h e  poss ib l e  exception noted i n  Item 6 below, 

3. Numerous j o i n t s  had been loosened f o r  t r a n s p o r t a t i o n  p r io r  t o  t h e  examination 
a t  Tainan, making t h e  examination f o r  any disconnection i n  se rv i ce  s l i g h t l y  more 
d i f f i c u l t  t h a n  examination f o r  t h i s  condition would have been a t  t h e  scene of  t h e  
accident.  

4. 
equipment. 

5. 
t i v e l y  l i g h t  and short  period f i r e  and/or heat  damage e f t o r  t h e  accident,  
were i n  t h e  r i g h t  outer  wing forward of t h e  a i l e r o n ,  t h e  l e f t  wing cen te r  s ec t ion ,  
t h e  l e f t  s i d e  o f  t h e  v e r t i c a l  tail, one p i e c e  of wreckage comprizing t h e  o u t e r  
s e c t i o n  o f t h e  l e f t  e levator ,  and the  l a v a t o r y  a rea  of t h e  passenger cabin.  

No i n d i c a t i o n  of i n - f l i g h t  f i r e  was seen i n  t h e  s t r u c t u r a l  wreckage o r  interior 

There were on ly  a few pieces  of s t r u c t u r a l  wreckage bearing evidence of r e l a -  
These 

6. 
c l e v l y  showed f r a c t u r e d  a rea  m i n g  this cracking W ~ S  possibly due t o  prolonged 
repeated operation over a binding p u l l e y  o r  a rubbing surface.  
poss ib l e  some s t e e l  cables  f r ac tu red  sepa ra t e ly ,  including f a t i g u e  cracking,  

The t e s t i n g  examination of t h e  l e f t  e l eva to r  trim t a b  ' s t e e l  cable  f r a c t u r e  

It was a l s o  

7, 
i n  t h e  wing forward of t h e  raileron, separsted 47 inchos from t h e  b e l l  crank 
a t t a c h  b o l t  w i t h  extensive fraying,  
f r a c t u r e  were removed f o r  laboratory examination of the cable  f a i l u r e  by t h e  
CAB metcallurgist  i n  Uashington, 

The a i l e r o n  dawn cable ,  3/16'!, which a t t a c h e s  t o  the  d i f f e r e n t i a l  b e l l  crank 

This po r t ion  and t h e  matching end of tho  

-. JOHN F. PAHX 
Chief, Fhgineering Division 
Bureau of Sa fe ty  
C iv i l  Aeronautics Board 
dashington, D.C., U.S.A. 

- 
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KF;SULTS OF E.XAPIIlWTION 

Hein &-,try 2nd Cargo Door 

I 

The m n i n  en t ry  door remained i n  one piece with d i s t o r t i o n  of  t h e  l o d e r  p a r t  and 
t h e  rdnr  p a r t  o f  t h e  i n s i d z  l i n i n g  pul led loose  2nd dis tor ted .  
of t h e  forward cargo door remziined ct tached t o  the  main e n t r y  door by t h e  upper 
door hinge. 
door opcrst ing mechanism w a s  found i n  npproximntely t h e  door open pos i t i on  being 
10* s n v r t  of t h e  s t r a i g h t  up pos i t ion  and was jammed i n  t h i s  p o s i t i m  by t h e  r e a r  
po r t ion  of t h e  c i r c u l a r  p l a t e  being bent forward over the  handle. The surface of 
t h z  c2bin s ide  of t h i s  handle w a s  p r a c t i c a l l y  f r e e  of any marring o r  c t h e r  ind ica-  
t i o n  o f  loading by rUly hard object.  The outs ide  handle was i n  the  cx-responding 
pos i t icn  and the  e n t i r e  l z t ch ing  mechanism was i n t a c t  except t h a t  t h e  rod t o  t h e  
bottom l a t c h  p in  was bent i n  t h e  a rea  where t h e  door was d i s t o r t e d  and t h e  r e a r  
and top  l a t c h  p ins  were out of posi t ion.  
f r cme  was broken and d i s to r t ed ,  being cur led  both 
top  l a t c h  jjin w a s  f m n d  t o  be protruding ap1-'prcximatdy one-half i n c h  through t h e  
door fr'me, having punched through from the  i n s i d e  at a po in t  a&proxima.tely 2" 
inboard and s l i g h t l y  a f t  of i t s  normal loccition, The door frame was broken i n  
l i n e  with t h e  fcrwnrd edge of t h e  hole through which this l a t c h  p i n  normally 
prcjt rude s . 
The i n s i d e  handle and i n s i d e  cover cif t h e  door were r emvod ' to  i2ermit d e t a i l e d  
inspec t ion  of t h c  o2eratink mechrmism. 
c indi t ion  exczpt fbr t h e  previously mentiwed drmp.ge t G  t h e  lower rod and t h e  
l a t c h  pins .  The rear end o f  t h e  "CLOSZDil p l a s t i c  placsrd was broken off through 
the rear a t t a c h  screw hole,  
marked by t h e  door handle oxcspt. through w one from abcvt loo t o  abcjut 20' from 
t h e  f u l l y  "(jPEI\J", pos i t ion  of t h e  handle . 
The top  l a t c h  hole  f o r  t h e  main en t ry  door w a s  undis tor ted.  
deformed a t  t h e  bottom corner, 
edge. 

A l l  four of t h e  p i n  t y s e  Li tchcs  on t h e  bottom of the  f r v n t  and r e a r  cargo doors  
were found i n  t h e  extended, ilCLOS!iD1', pos i t ion  and mtJs t  of them jammed i n  this 
pos i t idn ,  
condi t ibn but  t h e  r e a r  one on t h e  r e a r  dcor was t o r n  of f  and missing. ' 

A two f o o t  por t ion  

The lower hinge was broken, The i n s i d e  handle of the  main e n t r y  

. 

A t  t h e  r e a r  l s t c h  p i n  pos i t i on  t h e  door 
,and down a t  t h e  break. The 

T h i s  mechanism was i n t a c t  and i n  opera t ing  

The inne r  sur face  of t h e  c i r c u l a r  p l a t e  was not  

The r e a r  hole was 
The bottom hole  was d i s t c r t e d  a t  t h e  c u t e r  ( f l a t )  

Three af t h e  t cgg le  l a t c h e s  were s t i l l  s t tached  and i n  operat ing 

Threa l a t c h  Fin holes  i n  t h e  dubr s i l l  f o r  t h e  cargo ddvrs  showed no not iceable  
oistglrt i4n; t h e  most forwwd one w?s not found. T h e  most forward p l a t e  f o r  t h e  
toggle  l a t c h e s  a l s o  was missing, the  next two were t o r n  out  and t h e  most rearward 
was i n t s o t  and undis tor ted.  
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- Pr?ssenger Cabin 

The condi t ion of dl of t h e  53 s e z t s  and two a t tendants '  sests wera &ener<d ly  
speaking: 
l e f t ,  downward, m d  forward and with t h e  l e & s  s e p r a t e d  from t h e  wedgit f i t t i n g s ,  
d o s t  of t h e  sea t  b e l t s  were unbuckled without nny not iceable  dnnsge due t o  high 
impsct l oads ,  a1thout;h s e v e r i l  remidncd buckled and two were cut through t h e  
wobbing af ter  being mud sp la t t e r ad ,  
damge t h s n  t h a t  coqs i s t en t  with c rash  i m p c t  des t ruc t ion  was noted, 

The o the r  wreckaLe from t h e  *csbin area ciisclosed na evidence of damage o t h c r  t h sn  
t h a t  due t o  c rash  i r n p c t  loads  except that  i n  the  extremo rcar end two i n d i c a t i o n s  
of burnink were noted. One in s t ancc  of this w a s  burned fragments of f i b r e g l a s s  
i n s u l a t i o n  and one mall  sec t ion  of cabin l i n i n g  rem,aining a t tached  tc ;  t h e  upper 
fuse lage  s h e l l  b&ween b ta t ion  688 and 7Gl: i n  t h e  l ava to ry  area.  Scorching and 
char r ing  was predominant zt  free edges of t he  t o r n  mater ia l  i n  a mannar cons is ten t  
with s h o r t  per iod burning a f t e r  crash i m p c t .  
showed only  vory minor i n d i c i t i o n  of heat  dmage, most of it being i n  t h e  zinc 
chromate f i n i s h e d  a r e a  n o m d l y  covered by t h e  dorsal f i n  which was free o f  f i r e  
damage , 

t h e  l e g  s t ruc tu res  were bucklod and broken due t o  loads  ac t ing  t o  t h e  

No ind ica t ion  of f i r e  dmmgo or other 

The pa in ted  sk in  i n  this arca 

?he o the r  i n s t ance  u f  f i r e  damage wns found i n  t h e  l e f t  s ide  of t h e  fuselage,  i t s  
pos i t i on  being thd  f i b r e g l e s s  i n s u l a t i o n  between s t a t i o n s  651 and 688, The edges 
of payer towels  i n  a container  i n  this pos i t i on  were charred, 
t i o n  of char r ing  of  t he  f ib reg la s s  i n s u l a t i o n  was m G s t  evident  on edzes of t o r n  
and exposed pn r t s ,  wi th  l i t t l e  G r  no dmage  t o  t h e  areas wedged i n t o  f o l d s  of t h e  
crumsled skin,  Th i s  i s  i n d i c a t i v e  of very shor t  per ivd  exgcsure t o  burning a f t e r  
t h e  c rash  impact damage occurred. 

Access Dunr from Cabin t o  Cockpit 

This  i n s i d e  aocess &or t o  t h e  cockpi t  was brckcn out  of i t s  dsor  frame, tho  hinge 
remaining tin t h e  door, and t h e  lower half  cf tne  door was fragmented. 
l a t c h  and handles werd i n  fair condition, 
missing from i t s  housing, without any not iceable  de fama t ion  of t h e  housing t G  
i nd ion te  t h e  p s i t i o n  of the  b o l t  at  the t ime of t h e  crash.  
slide b d t  housing on t h e  dour f rme  wc?s not  found, 

However, t h e  condi- 

The spr ing  
Tho s l i d e  b o l t  dn t h e  cock&5t s id2 was 

The >or t ion  of t h e  

Crew Entrance Docr 

The crew entrcvlce d&r was found nea r ly  i n t a c t  with t h e  l a t c h  p ins  .and operat ing 
mcchanisr.1 i n  t h e  extended, door "CL&hD",  pos i t ion ,  
placed forward by crash  impwt loads ,  The -two hinges ware t o r n  out uf t h e  door. 

Crew Sea t s  

Crew s e a t s  became nwneruus f r a g x n t s ,  A l l  shcjwed no 
evidence of any damage o ther  t h i n  t h a t  due t o  crash impact. 
pzrts of one sa fe ty  b e l t  still  attqxhed t o  A brcjken piece of t he  seat;. 
p a r t  was a l so  at tached t o  t h e  scat. 
Tho above safe'ty b e l t  w a s  black A i r  Associates  t ype  buckle, There w?.s another  
s a f e t y  b e l t  i n  red co lor  with metal buckle, found s t i l l  a t tached t o  scat frame. 
The webbing and fittings were not danaged. 

The u jper  l a t c h  p in  was diS- 
' 

There was one seat back. 
%ere were a few 

The cither 
One spbt  showed ind ica t ion  of high loading. 

. .  . , . , . . . . . ._. , . & ._-_- . . . . . .  . . -  __ , .  . ,  
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Crew Seat  Tracks 

Fcur crew sea t  t r s c k s  with m . d l  p ieces  of f l o o r  s t r ac tu re  a t tached  were loca ted ,  
The t r acks  were nut  i d e n t i f i a b l e  as t o  pairs o r  r i c h t  and l e f t  pos i t i ons ,  
were broken t,hrough t h e  most rearward hc le ,  
forward hole  and one of t h e s e  two had a t h i r d  break through tho  f w r t h  hole  from 
tho  f ron t ,  
fou r th  one was broken through t h e  f i f t h  hole from t h e  f ron t ,  
p a t t e r n  t o  t h e  t r a c k  bre;.,ks by which s e a t  pos i t ions  on the  t r a c k s  a t  t h e  time of 
impact, 

All 
Two was broken through t h e  nust 

A t h i r d  me was broken through t h e  second hole  from t h e  f r o n t  end t h e  
There i s  no sdbarent 

Wing S t ruc tu re  

The wing s t r u c t u r e  was broken i n t o  numerbus l,ieccs, a13 of t he  dcformiztions and 
f r ac tu res ' be ing  c m s i s t e n t  with e s s e n t i d l y  rearward ac t ing  ground loads ,  
general ,  t h e r e  was remarkably l i t t l e  f i r e  d r m g e ,  
on t h e  top  surface a r e a  which had cvvered t h e  rear f u e l  tank, 
l i g h t  f i r e  damage i n  t h e  outer  port ion of t h e  l e f t  center  wing s t ruc ture .  Three 
p ieces  uf r i g h t  ou ter  panel sk in  forward of t h e  a i l e r o n  h3d t h e  e x t e r i o r  @ n t  
charred and burned off i n  s m e  of t h e i r  a r em.  Hnwevcr, t he re  was no con t inu i ty  
bf f i r e  damage across  t e a r s  of mating piaces ,  i n d i c a t i n g  t h a t  d1 o f  t h e  observed 
f i r e  damage on t h e  wing occurrad a f t e r  t h e  accident ,  

I n  
There was one s m a l l  burned a r e a  

There was r e l a t i v e l y  

F laps  . 

The fou r  wing f l q s  received moderste c rz sh  i m p c t  damage and remained attached t o  
sec t ions  of  wing s t r u c t u r s  fcrward bf each f l ap ,  However, t h e  lower chords c;f t h e  
cu t  bracket  f o r  t h e  r i g h t  inboard f lap and of t h e  inbeard brackets  f o r  both out- 
board f l a p s  were f r i c t u r e d  just af t  of t he  spar attachmsnt, I n  addi t ion  t h e  in- 
board end bf t h e  r i g h t  outbosrd f l a p  was mangled and separated from t h e  rest of this 
fla?, 
r e t r a c t e d  p o s i t i o n  a t  t h e  t ime of t he  accident as ind ica ted  by t h e  r e t r a c t e d  posi- 
t iGns  of t h e  hydraul ic  ac tua to r  struts. 

Ailerons 

The r i g h t  Eileron was t o rn  i n t o  6 ,Jj;eces by crash imkmct forces ,  one of which j u s t  
outboard of  t h e  tnb  wes missing, NO f i r e  damg8, not even t o  t h e  f a b r i c  CoveringJ 
was noted, 
nected pirts of both wing <and 2 i l e rdn  fittings i n  nll cases.  
s t i l l  a t tachad t o  one ,>ortion of ciiqcron by rneRns uf t h e  c o q d e t e  piano hinge. 
s ec t ions  of t h e  counter b.dence wei iht  remained a t t x h e d  tl; t h e  lead ing ,  excapt 
sho r t  sec t ions  bridging breaks i n  ttie a i l e m n ,  

The l e f t  a i l e r o n  was t o r n  i n t o  t w u  $eces, 
of t h e  110, 3 hin&e, 
o f  a i l e r o n  t o  wing t r a i l i n g  edba andt r e a r  s;;a s t ruc ture .  
~ n d  5 hinge brackets  were se;;sratec! 'from wing s t r u c t u r e  and still a t tached  t o  t h e  
outbozrd sec t ion  of a i l e ron  by ns,mS of t h e  hinge bol t s .  
out  of t h e  No, 6 hinge f i t t i n g  rivetred t o  t h e  a i l e r o n  and a l l  p r t i o n s  of t h e  
bracket  forward thereof  were nissinq. 
t o  t h e  a i l e r o n  leading edge throughout t h e i r  e n t i r e  l eng th ,  
c a g e  t o  t h e  l e f t  a i l e ron ,  
t he  l e f t  a i l e r o n  by means of t he  conplete 2iano hingo. 

No f i r e  damage was noted on t h e  f1,YJ wreckage, A l l  f o u r  f l a p s  were in t h e  

All 6 hinges were brokca i n  random p;?tterns, but  t h e  hinge b o l t s  con- 
The e n t i r e  t a b  was 

A l l  

The separa t ion  occurr ing j u s t  outbosrd 
The Nos. 1, 2, and 3 hinees s t i l l  a t tached  t h e  inboard sec t ion  

P o r t i n s  of t h e  110. 4 

The bear ing was broken 

The counterblanwe weights rormined a t tached  
There was no f i r e  

The tab: remained at tached t o  t h e  inboard sec t ion  of 

_. 
L ,: 
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Landing Gear 

The t a i l  wheel r e t r a c t  s t r u t  was found with t h e  p is ton  rod bent i n  t h e  f u l l y  
extended Ejosition which correspcnds t o  t h e  gear r e t r ac t ed  pusi t ion.  
and t i r e  remained i n t a c t  and attached t o  t he  t a i l  wheel assy.  
landing gear s t r u t  showed no s ign i f i can t  daiiagc the  inne r  cy l inder  ap,x?nring t o  
be unbent. 
s t r u t .  
uplatch b v l t  appeared t o  be s t ra ight .  
and s t i l l  attached t o  a purt ion of nace l le  wreckage, Bdth main gear t i r e s  were 
to rn  by crash impact loads  with no ind ica t i an  of p r i m  blowout. The l e f t  wheel 
brake drum r i m  was crushed inward i n  one a rea  by crash impact loads. T h i s  area 
was i n  l i n e  with t h e  t i r e  tears .  dhen examined a t  Tainan t h e  l e f t  main gear  
r e t r a c t  s t r u t  was i n  t h e  extended pos i t ion  with t h e  rod'end f i t t i n g  broken bff.  

The r igh t  main gear r s t r a c t  strut was i n  the  cornpsssed pos i t ion  without damage 
r e s t r a i n i n g  extension, 
both main gear r e t r a c t  s t r u t s  were i n  t h e  f u l l y  extended pos i t icn ,  which corres- 
ponds t o  gears  re t rac ted ,  

The wheel 
The r i g h t  main 

The uidlatch bol t  on the dclg l e g  was bent toward the  u&ar end of t h e  
The l o f t  m3in gear s t r u t  was i n  o q m r a b l a  condition, sxcsgt t ha t  the 

The l e f t  main &eclr uijlatch was found i n t z c t  

It was reported t h a t  when first observed a f t e r  t h e  accident  

' R i g h t  Hvrizontal  T a i l  

The r i g h t  horizontal. s t a b i l i z e r  had been cut fron t h e  a f t  sect ion of fuse lade  by 
ueans of a turch p i o r  t o  t ranspor ta t ion  t o  Tainan. It was rekorted t h a t  t h e  
e leva tor  had been disconnected frm the  s t a b i l i z e r  by removal of t h e  No. 1 hinge 
bo l t ,  t h e  NOS, 2, 3 md 4 hinge bearing block b o l t s ,  t he  b o l t s  connecting t h e  
e l eva to r  torque tube t o  t h e  elevator ,  and t h c  b o l t s  a t  both ends of  t h e  s i r i n g  tab  
pushpull tube extending from t h e  e leva tor  f loa t ing  horn t o  t h e  spr ing  t a b  b e l l  
crank a t  t h e  end of t h e  torque tube extension, 

The r igh t  horizontal  s t a b i l i z e r  was undis tor ted excapt f o r  rearward f l a t t e n i n g  of 
t he  loading  edge over a six f o L t  sgan by crash loads  end inward crumpling of t h e  

. t i p  sec t ion  by crssh  inpec t  loads,  The Nos, 1, 2 and 3 hingc brackets  remained 
i n t a c t  without not iccablo d i s to r t ion .  The Nu, 4 hinge bracket was disglaced in-  
ward with an inward bend several  inches a f t  o f  t h e  s t a b i l i z e r  r e a r  spar  and an 
outward bend j u s t  furward of the  hinc;c f i t t i n g ,  Tho p i n t  on the  outer  surface 
of t h e  s t a b i l i z e r  was not d i s to r t ed  by heat o r  f i re ,  but t h e  f a b r i c  patches cuver- 
i n g  t h r e e  holes  i n  t h e  closing skin ju s t  farward of t he  e leva tor  lead ing  edga were 
b r i t t l e  from heat charring. 

The only  s igni f icant  damage t o  t h e  r i g h t  e leva tor  was d i s t o r t i o n  bf t h e  a rea  from 
t h e  No. 3 hin8e t o  t h e  tiii  i n  a manner consis tent  with t h e  ground impact damage 
t o  t h e  s t a b i l i z e r  t i l .  and t h e  d i s t o r t i o n  of the No. 4 hinge. The dmai;s cdnsistod 
of inward buckling d o n g  a chordwise l i n e  j u s t  uutboard of the No, 3 hinge, up- 
ward displacement of t h e  surfaces a f t  2nd inboard df  t h e  Nu+ 4 hinge, with a 
compression buckle i n  the  upper skin extending inboard and a r t  f r u m  t h e  No. 4 
hinge, end upward d i s i j l n c ~ e n t  of ' t he  e levator  tii; sec t ion  Gutboard of t h e  No. 4 
hinge, 
were deformed by in te r fe rence  with the  bottoms of t he  corres,,onding hinge brackets; 
as t h e  outer  pa r t  of t he  e leva tor  accordianed inward due t o  t h e  ground l v a d s  a t  
t h e  t i p .  ' 

pieces ,  having been served along a chordwise l i n e  apyruximte ly  23" inboard cf 
t h e  No. 4 hinge, 
anti bending a f t e r  the  previously described impact damage had occurred. 

A t  both t h e  N,s. 3 ,and 4 hinbes the  leading edge u2,per skin and n o w  r i b s  

When the  wreckage was examined st Tainan t h e  r i g h t  e leva tor  was i n  two 

However, it i s  obvious t h a t  t h i s  was done by cu t t ing ,  hacking 
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The sp r ing  t a b  remained zttached t u  t h e  r i g h t  e l e v a t o r  by a l l  t h r e e  hinges and 
t h e  counterbalance was i n t a c t .  
of t h e  cuunterbalsnce wi th  t h e  inbomd end u f  t h e  t a b  nnci t h e  counterbalance 
displaced about 100 nose down r e l a t i v e t )  t h e  r e s t  of the sp r ing  t ab .  
t a b  push-pull red was s t i l l  bol ted t o  the t a b  horn and t o  t h e  b e l l  crank a t  i t s  
forward ene, 
the co r rec t  r i g h t  hand p a r t .  
t o  t h e  bracket n t  t h e  uncl of t h e  torque hub a x t e n s h n .  
p r i o r  t o  reinvv%l of t h e  h o r i m n t a l  t,el sur f sce  from t h e  a f t  fuse l age  a t  t h e  
scene of t h e  accident t h e  e n t i r e  spring t a b  and t h e  spr ing t a b  con t ro l  assembly 
ware i n  operable condi t ion.  
a t  Tainan wuuld i n d i c a t e  otherwise. 

however, t h c  t a b  skin was buckled j u s t  o u t b a r d  

The spr ing 

The s j g i n g  t a b  c a r t r i d g e  r i l so  was s t i l l  properly i n s t a l l e d  and was 
The b e l l  crank w,s undxnaged and p rope r ly  at tached 

It' was rc#p,urtod that 

Nothing observed during examination of t h e  wreckage 

The r i g h t  e l eva to r  t r i m  t a b  w a s  i n  one ,Jiace but d i s t o r t e d  i n  a manner cvns i s t en t  
wi th  the  previously described ground impact dmage t o  t h e  elevator .  The inboard 
and center  hinges were i n t a c t ,  s t i l l  holding t h e  t a b  t o  the  e l eva to r ,  However, 
t h e  lugs of t h e  outboard hinge f i t t i n g  at tached t b  t h e  e l e v a t w  were broken off 
a t  t h e  hinge b o l t  which remained i n  the f i t t i n g  at tached t u  t h e  t a b ,  t h e  broken 
o f f  p o r t i o n s  of t h e  lugs s t i l l  remaining wi th  t h i s  assembly. 
was cons i s t en t  with t h e  ground impact damage t o  t h e  elevator .  

Th i s  hinge f r a c t u r e  

The r i g h t  e l e v a t o r  t r i m  t a b  push-pull rod w a s  s t i l l  b o l t e d  t o  t h e  t a b  horn, but  
t h e i d l e r  a t  t h e  e l e v a t o r  hin6e l i n e  had been unbolted from both t h e  push-pull rod 
and t h e  pivat  f i t t i n g .  
t r i l l 1  t a b  s h a f t  forward o f  t h i s  i d l e r  was s t i l l  at tached t o  the  t r i m  t a b  motor, 
The l a t t e r  was p rope r ly  i n s t a l l e d  i n  i t s  mounting bracket with t h e  p i v o t  s t u d s  
tmt!-rly s a f e t i e d .  
l ead ing  o f f  t h e  drum a t  i t s  forward, end which corresponds t o  t h e  t a b  f u l l  "UP" 
pos i t i on .  
it te rmina ted  i n  a c u t  end. 
t h e  drum where i t  ter,minnted i n  a cut end. 
uf cable  wi th  a broken end was cut fmm one of t h e s e  cables  f o r  Mr. McBride of 
FAA t o  be examined i n  the  l abora to ry ,  

Results are AS follows: 

T h i s  s e c t i o n  of cable  and the  one cut from tha l e f t  e l eva to r  t r i m  t a b  motor were 
examined by t h e  CAB m e t a l l u r g i s t ,  Nr. W. Holshouser, i n  :/lashington who reported,  
i n  substance, t h e  following: 

Cable sec t ions  are standard tw i s t ed  s t e e l  one-eighth inch a i r c r a f t  cable,  seven 
s t rands,  seven wi re s  t o  s t r snd .  

h igh t  l e f t  e l evz to r  trim tab s t e e l  cable  i n d i c a t e d  it received overload t ens ion  
and f r a c t u r e d .  Before it received uvarload t ens ion  and f r ac tu red ,  t h e r e  was no 
i n d i c a t i o n '  of s i g n i f i c a n t  damsge and f a i l u r e  

The ic i ler  was of proper t y p  and i n  good condi t ion.  The 

The t a b  motor yas i n  operable condi t ion with t h e  c s b l e s  

The upper cable  extended apprcximately 1216" from t h e  cable drum where 
The upper cable extended approximately s ix  f e e t  from 

It was reported t h a t  a sho r t  s e c t i o n  

L e f t  
previous wear. 
worn t u  abuut one half  of t h e i r  o r i g i n a l  radii. 
t h e  raveled end, t h e r e  were 13  wire ends forming s t r a i g h t  l i w s ,  
s t r and  of t h e  s t e e l  cable f r a c t u r e d  due t o  pure wvrking forco. 
i n d i c a t i o n  of previous breakage received o r  wear, 
six ou te r  s t r a n d s  were as follows: 

e l eva to r  t r i m  t a b  s t e c l  c sb le ,  t h e  e n t i r e  8-inch long sample i n d i c a t e d  

I n  t h e  last  half  i n c h  preceding 
Th4 cen te r  

There was.no 

All exposed s t e e l  w i ra s  of ou te r  s t r a n d s  on t h e  per iphary  were 

. 

The condi t ions of  t h e  o t h e r  
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1. O f  seven wires ,  four  wires  were worn completely th rough%at  one point .  
wires f r ac tu red  due t o  tens ion ,  

Tw.1 
The o the r  one ( t h e  7th) was cut previously,  

2, One s t e e l  cable was 80/3 w r n  p r i o r  t o  f r ac tu re .  
t ens ion ,  

Four wi re s  f r ac tu red  due t o  
Two wires  severed e a r l i e r  by wear i n  the  unraveled area, 

3. Three wires  have cut du3ge .  One wire was worn through. One wire  f r ac tu red  
due t o  tension. Two wires separated i n  the  unraveled area. 

4. Three wires have cu t  dmigo.  Two wires fractured,  Two wires  broke apa r t  i n  
unraveled arBa. 

5. One wire was worn through. One wire  was cu t  damaged. Five wires f r ac tu red  due 
t o  tension. 

Five wires  f r sc tu red  due t o  tension. 
area, 

6. TWQ wires were disconnected i n  unraveled 

L e f t  s t e e l  cable wear and cut damage pa t t e rn  i n d i c a t e s  on fixed p u l l e y  t o  s l i d i n g ,  
tu rn ing  divided pulley,  ax le  or  o the r  similar s t e e l  cable  problem, 

Left  Horizontal  T a i l  

The l e f t  hor izonta l  s t a b i l i z e r  was cut  from t h e  fuselage by  mwns of a t o rch  p r io r  
t o . t r s n s p o r t a t i o n  t o  Tainsn. 
tab was u n b d t e d  frbm t h e  inboard hinge and the  e leva tor  torque tube ,  Also, t h e  
spr ing  t a b  car t r idge ,  t he  b e l l  crank t o  which i t  a t taches ,  and the  push-pd.1 rod 
extending i n t o  the  fuselage were remuved. ' 

I n  addi t ion,  t h e  s tub  end of t he  e l eva to r  with sp r ing  

Almost t h e  e n t i r e  leading edge of t h e  l e f t  hor izonta l  s t a b i l i z e r  wa:! crushed by 
rearward and upward ac t ing  ground loads.  
was fc lded  upward about a diagonal l i n e  extending frcm about S ts .  80 a t  t h e  

The s t a b i l i z e r  t i p  w a s  t o r n  Off 
by ground impact l o a d s  with l i t t l e  damage except reaxarc;\ crushing a t  t h e  lead ing  
edge.', The inbusrd,  No, 1, hinge bracket remained i n t a c t  with no not iceable  d i S t O r -  
t i u n .  The No. 2 hinge bracket was bent upward and brcken, but remained at tached 
t o  t h e  s t a b i l i z e r  and elevator  separately.  The No. 3 hinge bracket  broke loose ,  
The hinge b o l t  was broken. The o the r  cjuter hinge bracke ts  were bent . .  and broken. 

The l e f t  e leva tor ,  was . s o p r a t e d  i n t o  two p ieces  by crash impact and was bent,  
o u t m  ijortivn was inissinti. The su r face  
appeared i n  a charred condition-be'czuse of t ho  crash anG because it was subjected 
t o  f i r e .  
i n  good. condition, 

The e l e v a t o r ' q , p x  l a d i n g  edge was charred. 
a t tached  t o  t h e  s t a b i l i z e r  and fuselage and was not  damaged. 
i t s  sush-pull  rod remained i n  good. ccjnciition. 

In addi t ion  t h e  s t a b i l i z e r  s t r u c t u r e  

' l ead ing  edge t o  about &a. 130 a t  the  rear. spar. 

The 
The hinges were d i s t v r t e d  and displaced,  

The , t r im  t a b  remained, but was d r e a d y  bent ,  The balance weights ware 

. .  
But t h e  inboard sec t ion  remains 

The spring t a b  and 

. .  

' .  
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The l e f t  e levator  balancing t r i m  tab ,  ;jush-pull rod, r a n i n o d  attache?. i n  u r i g i -  
n a l  posi t ion.  
i d l e r .  but t h e  rod end was bent, s h s f t  tube was broken, The trim t a b  motor 
was s t i l l  i n s t a l l e d  on i t s  bracket.  
The lower s t e e l  cable e x t e n d 4  14 f e e t  4 inches.  
by Hr. McBride uf UdFhk f o r  examination. 

Vor t i ca l  Ta i l  

The v e r t i c a l  t a i l  was t h e  "D" type w i t h  only a t r i m  t a b  cn t h o  rudder, being SO- 

para t ed  f r r tm  t h e  f u s e l a k e  due t C J  ground i m p & .  
t h e  crash.  

There was no not iceable  dramage t o  t h e  v e r t i c a l  f i n ,  
f < e r  condi t ion.  
sk in  was a n n e d e d ,  

The rudder znd t h e  f i n  were similar i n  n l t u r c ,  
f i re .  
examincd i n  T%inan, t h e  rudder trim t a b  mutor was removed. 
fair, 
cable  on it was cut  o f f  abo'ut 3 inches.  

The a f t  end of t h e  shaft fram i t s  motor remained bo l t cd  t o  t h e  

The upper s t e e l  cabla extended 32 inches.  
A s e c t i m  of this wns.taken 

The ruader  was removed A f t e r  

A l l  hinge b racke t s  were i n  
Thc pa in t  on t h e  surface of t h e  l e f t  side was burned and t h e  

Only a small l e f t  po r t ion  was not  f i r e  damaged. 

The sk in  w a s  illcstly subjected t o  
All hinge f i t t i n g s  ant. bnlnncing weights were i n  good ccinditivn. 

The rucXer t r i m  t a b  mcrtor stopped i n  t h e  n e u t r a l  posi t ion.  

dhen 
I t s  condi t ion was 

The s t e e l  

F l i g h t  c o n t r o l s  

Cont ro l  columns ware broken i n t b  s ix  majur pieces  and a number of small pieces ,  
The abova major k i eces  the c m t r o l  wheels remained, Le f t  -anG r i g h t  wheels were 
both i n  t h e  .left-wing-down p s i t i c i n ,  
chains were s t i l l  at tached.  
The con t ro l  column t(Jrqul? tube was broken i n  t h e  f r o n t  >art. 
m i  ss inf ; ,  

rlheel hubs could be moved with fo rce .  All 

The b e l l  crank was 
The e l eva to r  c o n t r o l  cab le  actunt ing arm was broken, 

On t h e  e l e v a t o r  be11 crank, t h e  ends (Jf  fwr s t e e l  cab le s  were cut.  
rod was separated from t h e  b e l l  crank but i n  good condition. 
t h e  broken pioces showed coarse g ra in  s t ruc tu re .  1.Ecroscopic exnmination pru- 
duced cracks on t h e  f i n i s h e d  surface.  These cracks were c l o s e  t o  t h e  f r a c t u r e  
due t o  h i j a c t  s t r e s s  i n  the a rea  of a stanpcd numbar where p r i o r  f r a c t u r e  occurred 
due t o  fatikwe. These cracks would n& Lccur. 

The push-pull 
The su r face  meta l  of 

The e l eva to r  torque tube,  push-pull rod, b e l l  crank were i n  good condi t ion.  

The c m d i t i m s  of t h r e e  rudder pedals :anti fvur  c o n t r o l  rods-were gene ra l ly  l i k e  
this: 
ware not i n  guod condi t ion,  
t i u n s .  Push-pull rods  were at tached.  Adjustment mechaniaas were damaged due 
t o  impact.' 

The a i l e r o n  d i s t o r t e d ,  con t ro l  mechanism was broken i n t o  six p ieces ,  
b e l l  crank arms t o  a t t a c h  the r i g h t  s i d e  cables were broken. The c rank  f o r  
a t t a c h i n g  the l e f t  a ide  cables  was bent upwards 40 degrees. 

A l l  cun t ru l  rods were broken. A p a r t  from one s t e e l  cable,  ,dl t h e  r e s t  
A l l  four pivot b d t s  were i n  t h e i r  o r i g i n a l  p s i -  

The t h r e e  
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'l'he two s t e e l  cab les  from t h e  cabin connectin& t o  the  r igh t  s ide  rem&mxl i n  t h e i r  
cjriginal pcjsitions, 
b o l t s  were missing, Aileron adjust-  
ment s t e e l  cabla  remained i n  i t s  o r ig ina l  pos i t i cn ,  but was knocked of f  i t s  bear ing,  
The c l e v i s  end was s t i l l  at tached t c ;  t h c  cont ro l  roc! f u r  t he  r i g h t  a i l e ron .  
t h e  c l e v i s  was bent and t h e  threads  were clean, whilo t h e  clevis i t s e l f  w a s  muddy. 
This i n d i c a t e s  t h e  turnhandle barrel  was detached a f t e r  t h e  accident .  
ciraulic in s tn l l a t i cm WAS bmlwn, t he  a t t ach  f i t t i n g s  r u n i a i n i n g  i n  place,  
h y ~ r a u l i c  $stun c m l d  be move? i n  i t s  cylinder. Hence, i t s  p s i t i u n  was meaning- 
ful  a f t e r  the  i n v e s t i ~ a t i o n ,  

Thuse connecting t o  t h e  l e f t  were also undmagsd. 
The cable  turnbuckles were fclunu with bends. 

But t h e i r  

But 

The hy- 
But tho  

Tha n i l d r 8 . m  d i f f e r e n t i a l  b e l l c r m k ,  when oxmined a t  Tninan, was i n  goad condi t ion 
but separated from i t s  mounting bmckct .  but  it 
appczred t h a t  t h e  ; i v o t  b o l t  was remuvcd a f te r  the  accident, r a t h e r  t h a n  having 
f a i l e d  i n  t h e  accident o r  having been ;nissing p i o r  t o  the accident ,  The s t e e l  
cable  was s t i l l  a t tached  but ex tens ive ly  frayed. This s t e e l  cable sec t ion  was 
resoved fo r  examination i n  Maskington, U.S.A. 

The r e a r  1/4" steel cable was sc ;nrs ted  from t h e  d i f f e r e n t i a l  b e l l  crank, t h e  b a l l  
besr ing  hivir-g bean forced  out, with not iceable  damage c>f the  hole  f o r  the  bearing. 
The forward push-pull rod was s t i l l  at tached by i t s  bo l t ,  but t he  push-pull rod 
i t s e l f  had been loosened without clpnage t u  t h e  threads,  The check nut  remained 
cm t h e  rcjd. 

The l e f t  wing c i € f e r e n t i a l  b e l l  crank was found detached from the  wing s t r u c t u r e  
steel  cable,  This i n d i -  
ca t e s  t h a t  the  cable  terminnl disconnected a t  t h e  crash,  
missing. A l l  mounting brackets  wers broken and uissing; ,  
pull rcd remained attachec! t o  t h e  a i l e r o n  hum,  

The L4iv(>t bo l t  w 5 s  missing. 

The cable f i t t i n g  remaned at tached t u  t h e  b e l l  crank, 
The p ivot  bearing was 
The a f t  end of t h e  lash-  

The l e f t  a i le ron  t r i m  t a b  mechanisln remained i n t a c t  i n  R sec t ion  of wing rear s t ruc-  
t u r e  and a i l e ron ,  bu t  t h e  push-pull rod was s o p r a t e d  from it, 
ends were frayed, 

The 
of t h e  r i g h t  wing, 
i n  o r i g i n a l  +siticjn. 
25O.  
damage 8n the  per iphery of the i d l e r ,  
inli icatin,  t h a t  t he re  was no cieflection. 

Tho c.,ck,.it c cn t ro l  f o r  the  x i le ron  t r i m  t a b  was found jammed i n  t h e  n e u t r a l  posi- 
t i o n  with t h e  h-mc! wheel broken of f .  The cmtrc , l  mechanism f o r  tho  e leva tor  was 
found i n  the  neu t r a l  pos i t icn ,  The 
cont ro l  mechanism fur t h e  rudder trim t a b  was missing. 

There w e r e  st i l l  numerous assor ted  s t e e l  cont ro l  cables  remaining i n  t h e  wrecksge, 
But t h e r e  was none ind ica t ing  any abnormality and condi t ion of damage due t o  
impact forces ,  

The s t c e l  cab le  

r igh t  a i l e ron  t r i m  t a b  rnotcr was fbund ly ing  l o o s e  behind t h e  t r a i l i n g  edge 

The no tcr  i t s e l f  was i n t a c t ,  but t h e  shczft was bent about 
The nuunting bracket was bent deformed, but remaining f ixed  

The i d l e r  and ;ush-,mll rud  were s t i l l  a t tached  t o  t h e  motor, 
ThG trim t a b  cable was a t  i t s  lnid p o d t i o n ,  

There was 

The mechanism ci,uld be turned about one-half. 



I 

. .  

, 1 

' - 3 5 -  
Rudder Controls i n  A f t  FuseIaRe 
The rudder controls  i n  the aft fuselage were not removcd when they  were transpcjrted 
t o  Tainrm, A l l  p a r t s  werc s t i l l  i n  good condition. 

The rudder s t ee l  cables were broken. But the cables c;n t h e  rip&t s i d e  showed 
sericrus e1onci;ation a t  t h e  6'9" s&, indicat ing tha t  t hey  were bent o v m  sme 
obs t ruc t ion  under excessive lvczd, The rear stoy bol t  was bent 90 degrees. 
rear forward b o l t  w a s  brcken, The f irst  b e l l  crank handle was damaged due t o  
abnormal loacting on both sides, Thi: l i n k  rod between t h e  two bell cranks was 
s l i g h t l y  bowed by 2bncrrmal loading. 

The 
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CTVLL iLT Gf.iLiSP0id.T c-46 TYPL ,2Bi?LJG IICCIDE%T 

Tho ihvostigatioii of the i > o w W ~ l ~ i t s  was conduckcd n i  the  i.ir .&e 
f a c i l i t y  a t  Tzinm. 
coi~jrcl ic i~si  vc report. 

pact was notoc! on o i thc r  of the s ix incs  or nclj~.ccnt.accessorics, 

Det>?&la of Lhc invcst ieat ion are ' rpported i n  a 

Wo inclications of Tirc  clma~c e i the r  p r i o r  o r  subscqucnt t o  in- 

Both cixincs 1v.d scp~matccl . f rom thc  lz?.cCllc S t m c t w c ,  2i-d cach 
cn;;ine rcanviwcl of t h o  ilowcr C ~ S C  h,x; soi2cratccl i n t o  two. 
thc hubs rcmai'iicd on t h e  f r o n t  cn@Gs. 
gear aid thc powcr u n i t  adaptor p l a t c  rcimincd in t h c  hub. 
propiLlcrs ,ml thc powcr u n i t  of t h c  r i g h t  pi-opellcr wcrc recovcrCd. 
tcrxlcd cffwts  t o  locatc  thc  l e f t  pcji>Cllcr pwcr imit hzye -1iot'been 
succcssfd as' of t h i s  writing. 

Or" thc propcllcrs, 
Howcvcr, the l c f t  p ropc l le r  powcr 

a<-,' 
Blades of 

.,ftcr propeller hubs wcrc rmovccl, it. was discoverccl that on thc , , 

ri&t p r o p l l c r  sh,y,ft, in the spl ine arcz, iixiodiatclly t o  the rear o f .  tnc hub 
t o  thc sb,f t cngagcmnt tcn:iinction, , '&cr,c wns noticcable twist iii thc 
clockwisc clircction. Otherwioc, tlic p o p e l l c r  sha f t s  induc'tiw t h r u s t  
bearings werc norm,d in aiqearanc o , 

mcliatc dr ive gear covcrs. wcrc scored' p,?,rtiilUy ccross t h e i r  surfaces 
fro01 contact with rcciuc t ion zcar c,?.rricc: bolts, Cot te r .  kcys a1 t l i C S C  
bol ts  wcrc bont i n  +e c' i ixctioc ol" rototion. It v i m  cvidcnt t h c t  the 
reduction gcnr a s sab ly  hxl becn forced rcarw?.rd under h j j . c t  l02dS; 
because thc proi3cllcr o i l  t r m s f c r  bc5,ring supTorts werc craclccd or brolccn 
c n t i r c l y  f r o m  thcir f r o n t  nouutini;; 2l~,ixcS on thc l c f t  aiil risht Lxincs.  
Othcrwisc iill obscrvatioiis of tho i i i t c r ior  of thc cngincs fclrward of the 
crankcase wcrc n o r m l .  , 

ccntcrcd about t hc  lower l c f t  q u a d r a t  ax1 colisistcd iil~.LfiY of cylinclcrs 
b c i w  forced rearward. ,W. off of thcir rcspcctivc crailccasc p?.ds. 
&ccpt f o r  t h i s  obvious imp,ct dar,il;mgc, a l l  obscrvations of  t h c  cyljllL:cr 
,?-d piston n s s a b l i c s  nncl khc intxriors of tho  crmlccascs wcrc nai*!id-. 
Cylinders wcrc raxovod aid t h e i r  wickcr Sox covcrs werc i n  turn h k c n  
off t o  prnit cictailcd cxmiimtions.  

Thc cr@io nom CQSOS 'wcrc rcmovcc! f o r  exmination. The inter-  

Cylinclcr c'amgc t o  both cng.incs was simil,ar i n  th?.t it was 
. 

The rear ' C A S C S  wcrc disosscriblccl for  a dctailccl cxu,iiiution. 
SOI~C of t hc  vmcs  of thc r k h t  cicilic irn@lcr werc bolit, 
i r q  marks 'on the cast 2,s wcll gs tht;he inpc l l c r  i t s e l f  showccl tho im- 
-@.lcr W ~ S  not r0tatir.g whcii tlic narks wcrc nndc. 

Corrcspond- 

Tho l o f t  bipcXLcr 
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dicl not show my Clmnli ,~~.  
s h z f t  wcrc wipA out f o r  4%iqroxLnctcly l N o  a t .  Wncir :.ft extremity. 
This da.mgc rcsul tcd whcn d i s c x a @ w m i t  of t h o  r ca r  acccsswy d r ivc  
shcf t  occurrcd q o n  scisaratioii of' tlic rwx scctions,  Thc nat ing 
d r ivc  s h a f t  s$incs showcd co rrcs,xmclin; clxmLc. Thc cr,u;kshz.ft SUT- 
f acc  j u s t  cft  of thc spl incs  was naked s;YirLiUy. 
of thosc portioiis of thc cilai1cS rcarward of tlic: cranlccrzsos wcrc nor- 
mal, 

L;ilincs on thc r c m  of t h c  l c f t  C J I L ~ W  crank 

dl othcr  obscrvntions 

LLl K l .  screens aid, o i l  pwips were non:d.  

Of thc  l c f t  p c p c l l c r  power wit, CXCCiJt  f o r  tlic pmcr &car mcl 
aCa2tor plcztc which wcrc jaxicc'. i n  <'. ccrt,?,in fixcc! posi t ion ii1 thc hub, 
thc othcr >arts wcrc not rccovcrcd., 
aixl subs_cquently mpt i cd  Lapprc i i t l y  tyjjcgrL.2 - ;rhicc,.3 c r ror  sn?. lldctcmLliiicdll 
intcnctciJ t o  rclsrcscnt ai ap;x?oximtc 30° blcclc angle. Thc r & h t  power . 
u n i t  w2.s normd.. It WP.S 

positioiicd a t  300. 

B 1 x . k  GCS C?XP.;C; coidi t ion IW,S r c l a t cd  t o  blcdc CS&. 
ph,cc of claiv.~c of thc b l d c  Leers coi.i"cs$oieccl z ;~~r rc r i i~ t~ , t c ly  t o  300 
S l d c  mQc. Onc goycriior, two control  rclcys,  voltczc bocstcrs, ctc. 
wcrc dl cxmincd, 

This fbccl  ;sosition v w  rcsordcc;, 

I ts  notor oFr2,tcd i lorfidly in both dircctloiis .  

Thc 

Tlic othcr p r o p l l c r  GovCinnol* W.S not rocavc;rcd. 

Thrcc: mcnctocs, both f u e l  control  v d v c s  nix1 cJq,inc driven f u c l  

Thc p c s s u r c  rcdulctor d i a p h r a p  of k c  r iLh t  fue l  

pxips wcrc cxariiiicd? 
suff cred vmyins  clc;rccs of mj.?ct ~,~J;L?cc, havcvcr 110 cvidcnc e of opcratiol?al 
f a i l u r c  was obscrvcd. 
i3wilp ail?, t h c  popi3ct v 9 . l ~ ~  dia;hrnb?s of 30th f u d  control, wp@c 
ruptured, d s o ,  t h c  VCiIor vcnt f l o a t s  vmrc Lrokcii S j .  ;x%ssurc. 
d i a p h r a p s ' a i d  f l o a t s  wcrc aubjected t o  the s x x  presare,nl'lcl it i s  n o t  
unusual to f ind  t h i s  kind of dan?.l;c r c s u l t i i x  frm scvcrc ililiJ?.cte 

The m i l i f o l d  lrrcssurc ~ 2 - c  lix; only tlic d i a l  ,?lu! tlzc pointers.  

'l'ho othcr 1~22nc:to FIGS not fc~uid.  Thcsc units 

Thcsc 

Tlic poiatcrs  werc impactcd wi th  a sixcc.,cl o f  O.25I1 he. 
pointcrs wcrc clcforniccl i r r ccu lmly ,  sliowiw thc  s ltincl of clcformtion 
a t  of manifold prcssurc. il'urldicr study is  rcquirccl. 

Tlic d i d .  aild 

Thc tachomcteir w m  mmincd  w i t h  a viaw t o  ZiiicLng t h c  m i n e  
ct tho tiinc of i q a c t .  Thc porishcry of thc pointcr Sccrs ac tua l ly  

shows D few pl2.ccs cf impx t  dmzgc. If accurxtc.- deternination of s g n i f i c a n t  
RFPi i s  needed, fur thcr  study is rcquircd, Unclcr n o r m 1  qxrati.w conditions, 
t h m e  ;?ointcrs crc comparctivcly I;iovc.blc, ir i th "Ac ' n u l t i p l c  Gear clamgc, 
it i s  d i f f i c u l t  t o  abtain a s i w l c  r c l i ab lc  Wivi rcaCinL, 
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A l l  of the  f u e l  tanks,  except t h s  r i g h t  r e a r  one were out  of t h e  wings 
a t  tk? time of examination. 
d i s t ance  being approximately one-half of the  diameter o f  t h e  f i l l e r  opening. 
The tanks  were 2 l l  damaged i n  varying dGgrses but  werc e s e e n t i a l l y  i n t a c t ,  
Thore were depos i t s  i n  t h o  tanks,  

The r i g h t  r e a r  f u e l  tank  was also displaced,  i t s  

Tho l e f t  f r o n t  and the  r i g h t  can tar  fuel 
tanks had loca l i zed  melt ing of me ta l ,  

The au to-p i lo t  servos were examined. Their p i s ton  pos i t i ons  were f ixed  
by t h e  bent p i s t o n  rods except f o r  the  e l eva to r  servo which could be moved 3/8 
inches ,  Control sur face  pos i t i ons  on a lik3 C-46 were checked a f t e r  t h e s e  servo 
p o s i t i o n s  were e s t ab l i shed  with the following results: 

, 

Aileron - Right a t le ron  down 6.7O 
Rudder - Rudder def lec ted  r i g h t  3" 
Blevator  - Elovator down 1/2" 

The above i s  t he  summary of my powerplant i nves t iga t ion  report .  

Signed: A ,  B.  Hallman 
U,S, C i v i l  Aeronautics 
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