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that strength of cross wind and effect of gust component must be taken into 
account. b u t  conciugion was that the landing on the Haneda runway ?as possible 
even if a portion of the vertical fin and the rudder were lost, provided control 
functions of the aileron system and the elevator system remained norPal. 

Failure Configuration @ 
In all cases except for one example in which landing on Haneda Runway 33R was 

tried, landing on the runway was given up, and a water landing was selected. later 
landings were possible with an airspeed slightly over 200 knots, i f  functions of 
the aileron and spoiler system had remained normal. ilowever, the variation in 
pitch angle at touchdown is of considerable amount. 

Failure Configuration @' 
In failure configuration @' where only the elevator system remains effective, 

the captains gave up landing on the runway, and instead tried a rater landing. The 
siaulation test indicated that rater landings were possible rith an airspeed under 
200 knots. a rate of descent under 300 feet per minute.  and a pitch angle over 3' . 

3.1.9 Voice Analysis of CVR Record 

(1) Stress estimated from CVR Record 
Many studies have been reported on the correlation between stress and the 

voice fundamental frequency of pilots and other crew members. An analysis was 
conducted t o  estimate stress of t h e  crew of the accident aircraft from their 
voice record based on a method developped b y  Aeromedical Laboratory of Air Self- 
Defense Force (*Note). 

The voice fundamental frequency is the frequency per second of vibration of 
the vocal cords. and i t  is said there is a difference of about one octave between 
man and woman. In this analysis. 150 Hz for man and 240 Hz for woman, which are 
said to to be voice fundanental frequencies in normal conversations of the 
Japanese. were taken as standard frequencies. 

Table-8 is a grade table b y  which to evaluate a stress, in case i t  was 
caused, into grades (1) to (9) with reference to increase of the voice fundamental 
frequency over the standard frequencies. 

Although a great number of the crew's voices are recorded in CVR and ATC . 
tonsunication record. the analysis was carried out on 67 cases of voice 
cmmunication i n  the fOllOWin8 six flight segments set UP in the light of change 
in flight situation of the accident aircraft, and others: 

A .  departure 
B. iamediately before the abnormal situation occurred 
C. immediately after the abnormal situation occurred 
D. about 15 minutes after the abnormal situation occurred 

E. about 25 minutes after the abnormal situation occurred 

F. immediately before crash 

(altitude about 22.000 feet) 

(altitude about 9,000 feet) 
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Results of the analysis are shown on Table-9. 

Note Kuroda. 1 . .  0.Fujiwara. I.Okamura, and N.Utsuki. Method for 
determining pilot stress through analysis of voice communication. 
Aviatibn Space and Environmental Medicine. 1976 

(a) Stress until the Sound like 'bang' occurrred after Take-off (see Table-9) 
Stress of the captain. as estimated from voice in ATC communication record 

during a c l i m b  from take-off at Haneda t i l l  1818:38 hours, varies within grade (1) 
t o  (3) of the 9 grade system. Such degrees of stress are considered normal In a 
take-off t o  climb step, and there would be less possibility that at this time the 
captain was cognizant of occurrence of some abnormality. 

The CVR record of the accident aircraft starts with a intercom. call from 8 
cabin attendant t o  the cockpit at I824:12 'Soreone want to  do. Yay I permit it?'. 
Tha stress estirated from this female voice is grade 3 as shown in Table-9, and 
judging from her collected way of talk, there would be less possibility that at 
this time the cabin attendant was cognizant of sore abnormality. 

e 
Stresses of (5) t o  ( 1 )  of the 9 grade system were estimated from voices of 

the flight engineer and the copilot answering to the ordinary request of the cabin 
attendant. These figures indicate high stress considered sorewhat abnormal under 
the normal flight condition. Therefore, i t  is conceivable that the flight crew had 
perceived at this time some trend of such an abnormality as to raise their stress. 

[ 
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(b) Stress after !.,e Sound like 'bang" occurred 
The stress, 3s estimated from voices of the captain, copilot and flight 

engineer irrediatelv after the sound like 'bang' occurred, varied within grade 
(6) 10 (8). and thereafter gradually increased its extent repeating some variation 
UP 10 grade (9) immediately before the crash. Such change in stress would be 
considered natural in view of the fact that the accident aircraft fell into, so to 
speak. the  nost unfavorable emergency condition. 

( 2 )  Ilypoxic Hypoxia as reviewed from CVR Record 
According t o  CVR record, the altitude alert of the passenger cabin rung for 

~ ~ O L I  one second from 1824:37 immediately after the sound like 'bang' was heard. 
rad after an interruption of 26 seconds resumed to ring until 1841:28 a t  which 
l ime the altitude became less than 10,000 feet. I t  is. however. estimated that the 
f l i g h t  crer did not w:r the oxygen mask. judging from the fact that voices of the 
ere# rere recorded 01, CVR through the microphone lor picking UP sounds within the 
Cwbit (hereinafter referred t o  as 'area mike' >. which should have been 
ImPoSsible i f  they had perceived the depressurization within the airframe by the 
alert sound and had put on the rask. 

investigation was made on any possible symptom of hypoxic hvpoxia to the 
flilbt crew rho are estirated from CVR record t o  have flown for about 18 minutes 
' l l h t  rearing oxygen rask under no pressurization at altitudes more than 40,000 
feel. fbe rewits were as follows: i 



As seen in Table-9: there are many entries of the remark'hclear' in column 
'naximum of voice fundarental frequency' of Section D of the table. The entry 
means that in this portion high harmonics of the voice fundamental frequency are 
unclear, which is saia to be symptomatic of hypoxic hypoxia, The unclear harmonics 
nay have been caused b y  hypoxic hypoxia they suffered from. The following are a 
list-up of portions regarded as hypoxia-related in CVR voice record. (see 
At tachaent - 6 ) .  

(a) The volume of conversation between the captain and the copilot fron the 
latter half of 18 hours 29 rinutes through 36 minutes was remarkably little. and 
the conversation among the flight crew was also extremely little from 18 bours 40 
minutes to the first half of 43 minutes. (It is noted that after about 1845 when 
the flight altitude became less than 20.000 feet the conversation within the 
cockpit started to increases, and their answer was made to calls from the ground) 

(b) Although i t  was suggested by the flight engineer twice about 1833:SO to 
rear the oxygen mask. the captain disregarded i t ,  just replying "yes. in either 
case. 

(c) They did not respond to call rade by Japan Air Tokyo 4 times during 1833 
t o  1843. In this connection, about one minute was necessary for the crew t o  decide 
t o  which of Tokyo and Osaka they were to answer. 

r, 

(d) For about one ninute after rbout 1835 the tone of voice of the captain had 
been extremely raised. 
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condi I ions. 
(4) -  (6) represent degrees of stress caused generally under conditions 

somewhat abnormal but not yet reaching an emergency. 
( ? ) - ( 9 )  represent degrees of stress caused generally under an emergency. 

From past examples. i t  has been accepted that cool-headed 
disposition or judgerent would become difficult to do under 
s t ress(9) 

T U  

No. 

_. 

1 
2 
3 
4 
5 
6 

7 

9 
10 

11 
12 
1 3  
14 
15 

a 

9 Stre! 

Time 

L ?  :53: 11 
:59:38 

18:03:43 
: 0 ? : 4 3  
: 0 9 : 4 5  
: 1 2 : 2 4  

:16 :35  
: 1 6 :  5 5  

: 1 8 : 3 8  
: 2 4 : 1 2  

: " : 1 5  
: " : I 6  
: '' : I T  
: " :18  
: " : I 6  
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- 
CAP 
CAP 
CAP 
CAP 
CAP 
CAP 

CAP 
CAP 

CAP 
ST11 
COP 
F/E 
COP 
STY 
F/E 

sis Table (Reference Yate rial - Add) 
Content of Utterance 

Ah TOKYO clearance J A P A N  A I R  1 2 3  
Clearance delivery J A P A N  A I R  1 2 3 -  - 
Roger J A P A N  A I R  1 2 3 ,  
A l fa  4 A runway to charlie 7- - - 
Into position and hold 15- - - - - 
Roger JAPAN A I R  1 2 3  

15 l e f t  

Roger own navigation direct ah- - - 
TOKYO CONTOROL J A P A N  A I R  123 passing - - -  
Present position direct SEAPERCH- - 
Someone vant to do. Yay I 
periit it. 
Be careful. 
Ok, be careful please. 
Qui c k. I 

Yes. thank YOU. ] iiiuitaneously 
Be careful please. recorded 
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