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I N T R O C U C T I O N  

1. P r e l  imir.ary 

This  i s  t h e  Report  of ' t h e  Board of I n q u i r y  e s t a b l i s h e d  

for t h e  purpose of inqu i r ing '  i n t o  t h e  c i r cums tances  of  t h e  

aircrzft:  a c c i d e n t  which o c c u r r e d  on  Sunday, J u l y  5,  1 9 7 0  a t  

Toronto I n t e r n a t i o n a l  A i r p o r t ,  Malton, O n t a r i o .  

The mai.n body of t h i s  Report  is d i v i d e d  i n t o  P a r t s  A,  
_____ - . . . - - - . - 

B, C, D, E,  F and G .  

I n  P a r t  A i s  P e t a i l e d  t h e  p rocedure  adopted i n  

conduct ing t h e  whole of t h e  Board of I n q u i r y .  

I n  P a r t  B i s r e l a t e d  a s h o r t  h i s t o r y  of t h e  whole of 

t h e  f l i g h t  o f  t h i s  a i r c ra f t  on J u l y  5 ,  1 9 7 0 .  
.. . ". - . -  

... __ 

I n  P a r t  C are r e l a t e d  t h e  a c t i o n s  of t h e  r e l e v a n t  

pe r sonne l  dur ing  t h e  even t s  which o c c u r r e d  du r ing  t h e  l a s t  1 0  

minutes  1 6  seconds - of t h i s  f l i g h t  o f  t h i s  a i rc raf t .  
-. 

I n  P a r t  D i s  re la ted t h e  whole of t he  ev idence  and t h e  

interpretamtion p u t  on t h i s  ev idence  by t h e  Board o f  I n q u i r y ,  

o b s e r v a t i o n s  as t o  any matter. 
____ 

.- ____ , -~ 

The word l l i n v e s t i g a t e l t  i n  s e c t i o n  SA of 
t h e  Aeronautics  Act (see Appendix) i s  used 
5.;: t h a t  s t a t u t e  i n  t h e  s e n s e  of " i n q u i r i n g " .  

. 
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I n  P a r t  E are  r e l a t ed  t h e  comments and o b s e r v a t i o n s  

on t h e  c i rcumstances  of t h i s  a c c i d e n t ,  which i s  a s o - c a l l e d  

"ground s p o i l e r "  a c c i d e n t ,  germane t o  t h e  fac t  t h a t  t h e  

"ground s p o i l e r s 1 '  on  t h i s  a i r c ra f t  were i n a d v , e r t e n t l y  

a c t i v a t e d  a t  'an inoppor tune  t i m e  w i th  c a t a s t r o p h i c  

consequences.  

I n  P a r t  F are r e c o r d e d  t h e  conc lus ions  which i n  t u r n  

are d i v i d e d  i n t o  two p a r t s ,  namely: (1) t h e  f i n d i n g s ,  and 

( 2 )  t h e  c i rcumstances .  
-- - - - - _ _ _  -___-_ __ ~ .. 

I n  P a r t  G are r e l a t ed  t h e  recommendations. 

~. --. 
2 .  D e t a i l s  of t h e  Accident ,  C r e w  and Aircraft  

Air Canada aircra-ft- r e g i s t r a t i o n  CF-TIW a DC8-63 

a i r c r a f t ,  f l i g h t  number 6 2 1 ,  owned by Air Canada and o p e r a t e d  

under a v a l i d  a i r  o p e r a t o r ' s  l i c e n c e  c r a s h e d  a f t e r  a momentary 

touch  down on-runway 32 a t  Toronto I n t e r n a t i o n a l  A i r p o r t ,  

Malton, O n t a r i o  on Sunday, J u l y  5, 1 9 7 0  a t  0 8  hours ,  0 9  

minutes  and 34 seconds e a s t e r n  d a y l i g h t  s av ing  t i m e  when 

a t t empt ing  an en- route  s t o p  on. a- s c h e d u l e d - f l i g h t -  from--------------- 

- _ _  
~ - The-three flight crew, s i x  c a b i n  crew and 1 0 0  

passengers  were a l l  k i l l e d .  , 

The f l i g h t  a i r  crew were Cap ta in  P e t e r  C .  Hamilton, 
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h e r e i n a f t e r  r e f e r r e d  t o  as t h e  "Captain" ,  F i r s t  Officer ' 

Donald Rowland, h e r e i n a f t e r  r e f e r r e d  t o  as t h e  " F i r s t  

Officer" and Second O f f i c e r  H .  Gordon Hill, h e r e i n a f t e r  

r e f e r r e d  t o  as t h e  ffSecond Officer". 

' A i r c r a f t  CF-TIW DC8 h e r e i n a f t e r  w i l l  b e  r e E e r r e d  

t o  i n  t h i s  Report  sometimes as e i t h e r  t h e  I f a i r c r a f V 1  or I 

-__ . - . - - -. 

3 .  Establ i shment  of t h e  Board o f  ' Inqui ry  t o  ' 

I n v e s t i g a t e  under S e c t i o n  S A  of t h e  
A e r o n a u t i c s  Act 

Pursuant  t o  t h e  power g iven  him i n  s e c t i o n  5A of  

t h e  A e r o n a u t i c s  A c t ,  Revised S t a t u t e s  of  Canada 1 9 5 2 ,  

. i_ E_I___.. - - ~ . - -  c h a p t e r  2 , -  as amended, t h e  M i n i s t e r  of T r a n s p o r t ,  The 

Honourable Donald Campbell Jamieson e s t a b l i s h e d  t h i s  Board 

of  I n q u i r y  and d e s i g n a t e d  m e  as t h e  member of t h e  s a i d  Board 

f o r  t h e  purpose-of i n v e s t i g a t i n g  t h e  c i r cums tances  of t h i s  

a c c i d e n t  ( see  Schedules  1 and 2 of Appendix " A " ) .  

__ . - - - __ - 

4 .  Ord-er- i n  -Council  a u t h o r i z i n g  
-_ - 

- The Honourable H.F. Gibson-to----- _--- - -  
-- 

- -__ - - -_ 

a c t  as t h e  Board of I n q u i r y  

By _ O r d e r _ i n  Counci l  P.C. 1 9 7 0 - 1 7 6 6  d a t e d  October  6, 
__  _______ - .__ - _. _. - - 

1 9 7 0  His Excel lency  t h e  Governor General i n  Counci l ,  o n  

the recommendation of t h e  M i n i s t e r  of T r a n s p o r t  and t h e  

Treasury  Board, w i t h  t h e  consen t  of t h e  M i n i s t e r  o f  J u s t i c e  

pu r suan t  t o  s u b s e c t i o n  (1) o f ' s e c t i o n  38 o f  t h e  Judges A c t ,  
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a u t h o r i z e d  m e  t o  ac t  as t h e  Board of I n q u i r y  es tab l i shed  

by t h e  M i n i s t e r  of T r a n s p o r t .  (See Schedule  3 o f  Appendix "A" .) 

5. Appointments made t o  t h e  Board of I n q u i r y  

By v i r t u e  of  t h e  appointment  by t h e  s a i d  Order of 

t h e  M i n i s t e r  o f  T ranspor t  and t h e  s a i d  Order  i n  Counci l  

and p u r s u a n t  t o  s e c t i o n  11 of t h e  I n q u i r i e s  Act, Revised 

S t a t u t e s  of Canada 1 9 5 2 ,  c h a p t e r  9 9 ,  I appoin ted  

Mr. R.D.  Hiscocks,  Vice-President  ( S c i e n t i f i c ) ,  Nat iona l  

Research Counci l  o f  Canada, Montreal  Road, Ottawa, O n t a r i o  

- - - - ~  

and Cap ta in  C le l and  D. Lamb, A s s i s t a n t  D i r e c t o r  o f  F l i g h t  

Opera t ions  , Canadian P a c i f i c  A i r l i n e s ,  Vancouver I n t e r n a t i o n a l  

A i r p o r t ,  Vancouver,- B .c., as t e c h n i c a l  a d v i s e r s  t o  a i d  ~ and 

ass is t  in t h e  I n q u i r y ;  and Mr. B . J .  MacKinnon, Q.C.  and 

Mr. A . J .  Stone  as commission counse l ;  and Mr. Roy Ferdinand 
1 Fredericks as r e g i s t r a r  . 

-_ 

6. Caveat  

As was s t a t e d  a t  t h e  p r e l i m i n a r y  hea r ing  s t a g e  of--. - . 

- - - __.___ -~ 
-i.hquiry--and-again a t  t h e  commencement of t h e  

h e a r i n g  of t h e  formal  ev idence ,  and also dur ing  such h e a r i n g ,  
__  - _________ __ --__ ~ - - -  --- -- 

''' During t h e  formal hea r ing  t h e  Board was s u p p l i e d  
w i t h  a d a i l y  t r a n s c r i p t  of t h e  ev idence .  
a s s i s t a n t  had a lso been appoin ted  for t h e  purpose 
o f  summarizing t h e  d a i l y  ev idence  for t h e  Board and 
for o the r  d u t i e s ,  he would have  c o n t r i b u t e d  t o  t h e  
e f f i c i e n c y  of t h e  t a s k  of t h e  Board. 

, 

If a l e g a l  
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t h e  purpose of t h i s  p u b l i c  h e a r i n g  by t h i s  Board of 

I n q u i r y  was " t o  i n v e s t i g a t e  t h e  c i r cums tances  o f  t h i s  

a c c i d e n t " .  

. 

It  was n o t  for t h e  purpose  o f ,  nor  was it i n  any 

way concerned w i t h  c i v i l  l i a b i l i t y  for l o s s  o f  l i f e  or 

damage t o  p r o p e r t y  r e s u l t i n g  from t h i s  a c c i d e n t .  

Nor i s  t h i s  Repor t .  

.---- - -  - ~ 
- ~ 

D i f f e r e n t  c o n s i d e r a t l o n s  may come i n t o  p l - a r in  

de te rmining  t h e  l e g a l  l i a b i l i t y ,  i f  any,  of any person  

a r i s i n g  o u t  of  t h i s  a c c i d e n t ,  n o t  o n l y  i n  t h e  v a r i o u s  

Canadian b u t  a lso i n  o t h e r  j u r i s d i c t i o n s  

Any language  employed i n  t h i s  Repor t ,  t h e r e f o r e ,  
--- -- -- - _ _  ~ .. - - - - - __ - -_ . . - 

which may be similar t o  or s u g g e s t  language sometimes used  

by any Cour t  i n  Canada o r  i n  any o t h e r  j u r i s d i c t i o n  t o  

impute l e g a l  l i a b i l i t y  t o  anyone for l o s s  of  l i f e  or damage 

t o  p rope r ty  i s  n o t  t o  b e  deemed and must no t  b e  deemed t o  

b e  i n t e n d e d  for such purpose  and i n  any even t  and 

c i rcumstances ,  was n o t  i n t e n d e d  t o  r e l a t e  t o  s u c h  purposes  
~ --- -__ ___ _-__ ______. __.._. 
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1. Explana t ion  

I n  Part A i s  de ta i l ' ed  t h e  procedure  adopted  i n  

conduct ing  the  whole of the Board of I n q u i r y .  

2 .  Procedure  adopted  

~ - .  As y e t ,  t h e r e  are no r e g u l s t i o n s  prescribing-rules--  

of  procedure for a Board of I n q u i r y  such as t h i s ,  o r  

govern ing  such mat ters  as p a r t i c i p a t i o n  i n  i t  or t h e  g e n e r a l  

method o f  conduct ing t h e  I n q u i r y .  
- 1  

Before doing  so ,  it s h o u l d  be no ted ,  f i r s t l y  t h a t  t h e  

Ai rcraf t  Accident  - I n v e s t i g a t i o n  Div i s ion  of t h e  M i n i s t r y  of 

Transpor t  p r i o r  t o  t h e  commencement of t h i s  I n q u i r y ,  had  made 

a n  i n v e s t i g a t i o n  i n t o  t h e  c a u s e  of t h i s  c r a s h  and had p repa red  

_ _______ _. E i g h t - i n v e s t i g a t i n g  _groups were formed by t h e  . -  
M i n i s t r y  of T r a n s p o r t ,  A i r c r a f t  Accident- I n v e s t l -  
g a t i o n  D i v i s i o n  employing a pre-planned system. 
Each was under  t h e  chairmanship of a s p e c i a l i s t  
from t h e  Government of Canada s e r v i c e  and w a s  
s t a f f ed  by experts in t h e i r  r e s p e c t i v e  a p p r o p r i a t e  
f i e l d s .  The whole was coord ina ted  by a d e s i g n a t e d  
in -Ges t iga to r  i n  charge, an  o f f i c e r  of t h e  Aircraft. 



purpose and scope  o f  t h i s  p u b l i c  i n q u i r y  was n o t  o n l y  

s e p a r a t e  and d i s t i n c t  from such  i n v e s t i g a t i o n ,  b u t  was much 

wider ,  namely, t o  quo te  t h e  s t a t u t o r y  words, t o  i n v e s t i g a t e  

t h e  t lc i rcumstances o f  ( t h i s ) .  . . . acc iden t1 ' ,  which words 

Pa r l i amen t  i n t e n d e d  shou ld  be g iven  a ve ry  broad  and 

l i b e r a l  meaning. 

I n  consequence t h e r e o f ,  a number of t h i n g s  were done 

and procedures  adopted ,  t h e  more impor t an t  of which are now 

mentioned. 
--- ~ _ _  ~- - _  ~~ 

.___ ____________ - 

The Board of I n q u i r y  was f i r s t  of  a l l  p rov ided  w i t h  a 

copy of t h e  s a i d  r e p o r t  of t h e  Aircraf t  Accident  I n v e s t i g a t i o n  

Div i s ion  o f  t h e  M i n i s t r y  of Transpor t .  

Then- i t  was -deci-ded- to- -d iv ide-  t h e  publ ic-hear ing-- into-  -- 

two p a r t s ;  t h e  f i r s t  p a r t  t o  b e  a pre-hear ing  confe rence  for 

t h e  purpose of hea r ing  r e p r e s e n t a t i o n s  from pe r sons  who might  

wish t o  submi t - tha t  t h e y  were e n t i t l e d - t o  b e  r e p r e s e n t e d  by 

counse l  and b e  r ecogn ized  as p a r t i e s  or i n  t h e  a l t e r n a t i v e ,  

= 
- 

be recognized  as o b s e r v e r s  a t  t h e  p u b l i c  hea r ing  when 
- ~-___ 

~ 

_ _  __  - - 
--___.__ - __ - ._ ______ - ___ 

-- A c c i  den t  I nv es t i g  a t  i o n  Di v i s i c o  f - the-MiniFtry-- 
of T r a n s p o r t .  I n  t h e  main, t h e s e  groups made 
r e p o r t s  c o n t a i n i n g  o n l y  f a c t u a l  i n fo rma t ion ,  b u t  

g i v e  o p i n i o n s  as for example, t h e  human ' f ac to r s  
group,  which of n e c e s s i t y  i n c o r p o r a t e d  t h e  
o p i n i o n s  of Aero-Medical S p e c i a l i s t s .  

. -  _ _  w i t h  some-exceptions ,- where it w a s  necessar-y-to ~ _ _ _ _  - 
, 
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evidence  would be adduced; and t h e  second p a r t  t o  be t h e  

actual  p u b l i c  hea r ing  when t h e  ev idence  would be adduced. 

Accordingly,  p u b l i c  n o t i c e  was t h e n  g i v e n  t h a t  t h e  

pre-hear ing  conference  p a r t  would b e  h e l d  (and  it was h e l d )  

a t  Toronto,  On ta r io  on October  28, 1 9 7 0  and t h a t  t h e  p u b l i c  

h e a r i n g  p a r t  would b e  h e l d  a l so  a t  Toronto,  Ontar io ,  commencing 

on  November 2 3 ,  1 9 7 0  and would c o n t i n u e  u n t i l  all t h e  ev idence  1 

was heard  (which i n  fact  was t h e  case) .  This p u b l i c  n o t i c e  

was g iven  by newspaper adver t i sements '  i n  t h e  fo l lowing  

newspapers on  t h e  d a t e s  ment ioned,  namely: 

- __ - 

(See  Schedule  4 

of  Appendix 'lA". 1 

TORONTO, On ta r io .  

The Toronto Telegram, October  22, 1970..  

The Globe and Mail, October 23, 1 9 7 0  

The Toronto S t a r ,  October  2 2 ,  1 9 7 0 .  

~ - -- ------ ____ __ - ~ 
.---_I-_ - . ~ . 

MONTREAL+ Quebec. 
.- 

L e  Devoir,  October  2 2 ,  1 9 7 0 .  

L a  Presse, October  2 3 ,  1 9 7 0 .  

The Montreal G a z e t t e ,  October  23, 1 9 7 0 .  _ _  - . - -.. - - - __ __ - -  _ _  ___ 

. -- - _ _ _  - - The -Montreal S t a r  ,--- October 22, 1 9 7 0  ~ 

LOS ANGELES, Cal i fo rn ia .  

The Los Angeles T i m e s ,  October  23,_1970.-- -______ - 
-- - _- - . - - 

The Los Angeles Herald Examiner, October  23, 1 9 7 0 .  

The days of t h e  p u b l i c  h e a r i n g  were November 2 3 ,  2 4 ,  
2 5 ,  26, 27, 30 and December 1 and 2 ,  1 9 7 0 .  
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I n  a d d i t i o n ,  w r i t t e n  n o t i c e  o f  t h e  t i m e  and  p l a c e  

of  t h e  pre-hear ing  confe rence  p a r t  and o f  t h e  p u b l i c  h e a r i n g  

p a r t  was g i v e n  by commission counse l  to' t h e  fo l lowing  

persc'ns : 

( a) Represen ta t ives  of t h e  a i r  crew of t h e  

s a i d  a i r c ra f t ,  namely, the  Cap ta in ,  t h e  F i r s t  

Off icer  and t h e  Second Officer; 

(b )  McDonell Douglas Aircraft Corpora t ion ,  

S a n t a  Monica, C a l i f o r n i a ;  

(C) 

( d )  Air Canada, P l a c e  Ville Marie, Montrea l ,  

M i n i s t r y  of T r a n s p o r t ,  O t t a w a ,  On ta r io ;  and 

Quebec. 

I informed t h o s e  p r e s e n t  t h a t  at t h e  c o n c l u s i o n  of t h e  

h e a r i n g  a n  Order  would b e  made r e c o g n i z i n g  c e r t a i n  pe r sons  

as p a r t i e s  a n d - o t h e r s  as o b s e r v e r s  o n l y  a t  t h e  p u b l i c  h e a r i n g  

p a r t  o f  t h i s  I n q u i r y  t h e n  t o  be  h e l d  at Toronto,  O n t a r i o  

commencing November 23 ,  1 9 7 0  

I informed t h a t  t h o s e  persons--who-were...recognized 
- _  -. - _____ ___ - - -_ __ - .- -_ ________ - - __ 

as p a r t  i e s wo u l  d b e en t i tl ed- t o  app e a r b  y--co unsKL-at -the------- 

said p u b l i c  h e a r i n g  and such  counse l  would b e  p e r m i t t e d  
- 

- - - ___ ~- __ 
t o  cros s -examine a l l  w i t n e s s e s  c-alled-bj-commi ss ion-  counsel-- 

t o  g i v e  ev idence .  

t hey  cons ide red  i t  necessa ry  and deemed i t  a d v i s a b l e  t h e y  

would b e  p e r m i t t e d  t o  c a l l  w i tnes ses  of t h e i r  own and have 

I n  a d d i t i o n ,  I informed them t h a t  if 
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such  w i t n e s s e s  adduce t h e i r  ev idence .  

I informed t h a t  t h o s e  pe r sons  r ecogn ized  as o b s e r v e r s  

o n l y  a t  t h e  p u b l i c  i n q u i r y  might  if t h e y  wish appo in t  t h e i r  

own counse l ,  b u t  t h a t  such counse l  would n o t  have t h e  r i g h t  

t o  cross-examine any w i t n e s s e s  c a l l e d  by commission c o u n s e l  

o r  by counse l  o f  any o f  t h e  p a r t i e s ,  b u t  t h a t  t hey  might  

r e q u e s t  commission counse l  t o  p u t  t o  any w i t n e s s  any q u e s t i o n  

t h a t  t h e y  might  des i re  ~~ and - - t h a t  i f  commission counse l  

cons ide red  any such q u e s t i o n  r e l e v a n t ,  counse l  for t h e  

commission would p u t  such q u e s t i o n .  

t h a t  counse l  for persons  recognized  as o b s e r v e r s  o n l y  i f  

I n  a d d i t i o n ,  I informed 

t h e y  had any wi tnesses  o f  t h e i r  own t h e y  might  r e q u e s t  commission 

counse l  t o  c a l l  t h e s e  w i t n e s s e s  t o  have them g i v e  t h e i r  

ev idence  and i f  commissfon counse l  c o n s i d e r e d  t h a t  t h e  ev idence  
- -  ____- ___ -- -- - - - _-- - - - - - -. . - - . - ___ ._ 

t h a t  such  witnesses could  g i v e  was r e l e v a n t ,  commission 

counsel  would-cal l  such  w i t n e s s e s  and have t h e i r  ev idence  

adduced. 

A t  t h e  conc lus ion  of t h i s  pre-hear ing  conference ,  

- a f t e r  hea r ing -  and--consider ing a l l  submiss ions  made, it w a s  

ordered t h a t - t h e  fo l lowing  persons  be and t h e y  were made 
___ - - _______ .__ __ __ ____-_ - .  - 

-~ 
- - _- 

p a r t i e s  a t  t h e  p u b l i c  h e a r i n g  and would be e n t i t l e d  t o  

Douglas A i r c r a f t  Corpora t ion ,  t h e  r e p r e s e n t a t i v e s  of  t h e  

Estates of t h e  a i r  crew, namely, of C a p t a i n  P e t e r  C .  Hamil ton,  

F i r s t  O f f i c e r  Donald Rowland and Second Officer H .  Gordon 

Hill, and t h e  M i n i s t r y  of Transpor t .  
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It was also o rde red  t h a t  t h e  fo l lowing  b e  and t h e y  

were g iven  t h e  s t a t u s  of o b s e r v e r s  o n l y  a t  t h e  p u b l i c  i n q u i r y  

namely, t h e  r e p r e s e n t a t i v e s  of t h e  Estates o f  t h e  v a r i o u s  

pas senge r s  and t h e  Canadian A i r l i n e  P i l o t s  A s s o c i a t i o n .  T h i s  

was so  o rde red  because it was f e l t  t h a t  none of  t h e s e  pe r sons  

were i n  a p o s i t i o n  t o  c o n t r i b u t e  anyth ing  t o  t h e  e s s e n t i a l  

. purpose  of t h e  Inquiry, '  which was, namely, as s t a t e d ,  t o  

i n v e s t i g a t e  t h e  c i rcumstances  sur rounding  t h i s  a c c i d e n t .  

(See  Schedule 5 o f  Appendix "A1' f o r  appearances by c o u n s e l . )  
- ~- . _ _  - __ - ___ 

A t  the '  p u b l i c  h e a r i n g  commission counse l  l e d  adducing 

ev idence  v i v a  v o c e  through v a r i o u s  wi tnes ses  and by f i l i n g  

nlmemus documents. (See Schedule  6 of Appendix llA" f o r  names 

Counsel f o r  t h e  p a r t i e s  cross-examined o r  d e c l i n e d  t o  

cross-examine, as t h e  case may b e ,  t h e s e  w i t n e s s e s ,  and 

fo l lowing  t h i s  conmiss ion  counse l  re-examined them i n  cases 

t h e y  cons ide red  a d v i s a b l e .  

As some of t h e s e  w i t n e s s e s  were e x p e r t s ,  and chairmen 

0 f the var ious  groups of the-Aircraf t-Accident--I nves tigation---------- 

D i v i s i o n  gave a group o r  a combined o p i n i o n  of  a number 
__ - ____ _ _  __ - .  - 

_ _  __ . . - - - - __ 

of other e x p e r t s ,  1 asked a l l  counse l  i f  t h e y  wished any of  

t h e  o t h e r  e x p e r t s  who had j o i n e d  i n  such group o p i n i o n  t o  
~~ ~ .~ . .-. . . __ ~ 

be  called as witnesses b u t  a l l  counse l  d e c l i n e d  and sa id  

t h e y  were sa t i s f ied .  
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P A R T  B - 

1. Explana t ion  

I n  P a r t  B i s  r e l a t ed  a s h o r t  h i s t o r y  of t h e  whole of 

t h e  f l i g h t  o f  t h i s  a i rc raf t  o n  J u l y  5 ,  1 9 7 0 .  

2 .  H i s to ry  of  F l i g h t  

F1 i g h t numb er-- 6 2 1Lo €..Air- C anad~D-C-8-6-3-C-F~TI W-with--o ne  . - 

hundred passenge r s ,  s i x  c a b i n  a i r  crew and t h r e e  f l i g h t  crew 

aboard on  J u l y  5,  1 9 7 0  from d e p a r t u r e  a t  Montreal  I n t e r n a t i o n a l  

A i r p o r t  u n t i l  i t s  f i n a l  c r a s h  a t  Toronto I n t e r n a t i o n a l  

A i r p o r t .  l as ted  s l i g h t l y  maze t h a n  52 minu te s .  

T h i i F a i r c r a f t  took  o f f  a t  Montreal  a t  0 7 hours  and--------------------- - ____ - - _____ 

1 7  minutes  EDT, i n i t i a l l y  touched  down on  runway 32 a t  Toronto 

I n t e r n a t i o n a l  A i r p o r t  a t  0 3  hour s  0 6  minutes  and 36  seconds 

EDT and f i n a l l y  c ra shed  a t  08 hours  09- minutes  3 4  seconds EDT. 
. 

A synops i s  of t h e  h i s t o r y  of  t h i s  f l i g h t  i s  now 

re la ted ,  which synops is  breaks down t h i s  f l i g h t  i n t o  f o u r  ___ -. -~ _ _  

____ - - ___ - 
- - p e r i o d s ,  t h  _-- -_ __ - - - - - - __ - 

(i) from t a k e  o f f  a t  Montreal t o  IlIn-Range Check" 

_____ _ _  _ _  - - - - - .. - - a-t _Toronto; - 

. -  , - 
(ii) from t h e  t i m e  of "In-Range Check" t o  t h e  

"Before-Landing Check" ; 

!iii) from t h e  t i m e  of "Before-Landing Check" t o  . 

l f t ouch  down"; and  



( i v )  

(i> 

(ii) 

1 
from t h e  t i m e  of  " touch  down1! t o  " f i n a l  crash" . 

From t a k e  off a t  Montreal  t o  I'In-Range Check" 

a t  Toronto.  The f l i g h t  from Montreal  t o  Toronto 

was r o u t i n e .  

Fmm t h e  lfIx-Range Check" t o  t h e  nBefore-Landing 

Check". The f l i g h t  du r ing  t h i s  i n t e r v a l  was also 

r o u t i n e .  The "In-Range Check" was made when t h e  

a i r c r a f t  was about  10 miles from Toronto I n t e r n a t i o n a l  

( i i i )  

-. . - .. . _-_. - ~ ~ 

_ _ _  ~~ 

A i r p o r t  on a s o u t h e r l y  heading .  

From t h e  llBcfore-Landing Check1' t o  t h e  " touch  

- downt1. This  i s  t h e  p e r i o d  of t h e  f i n a l  approach of 

t h e  a i r c r a f t  t o  t h e  runway. 

The "Before-Landing Check" was made when t h e  
- 

- - _l_.l̂ _l__l._..l...__ __*-". -"I_ _------ - __ - - - ___ 

a i r c r a f t  was about  8 - m i l e s  -from t h i s  A i r p o r t ,  a n d - -  

j u s t  commencing i t s  t u r n  o n t o  f i n a l  approach .  

On t h i s  Before-Landing c o c k p i t  check,  which 

i n c l u d e s  t h e  lower ing  o f  t h e  u n d e r c a r r i a g e ,  t h e  

item " s p o i l e r s  armed" was i n t e n t i o n a l l y  o m i t t e d .  

. - 

During t h i s  p e r i o d  t h e r e  o c c u r r e d  a conversa- 
- - _ - __ __ _______ ______ _ _ _ _  ~ 

. _ _  t i o n  between _____ t77e Cap ta in  and __ _ _  t h e  - F i r s t  O f f i c e r  as 

t o  whether t h e  ground s p o i l e r s  would b e  armed Iton 

t h e  . _ _ _ _  f l a r e"  _ _  . _ _  or ._ "on - t h e  ground" and an agreement 

between them a:; t o  t h i s .  was reached ,  The 

-~ -- _ _ _ _ _  ____ _ _ _  . _ _ _  
_ _ _ _ _ _ _  - 

- - -. __ - ___ - - - - ____ - _ _ _  __ 

~~ - 

, 

agreement was ";hat t h e  F i r s t  Officer 

S e e  Schedule  1 05 Appendix "B" f o r  manner i n  which 
llIn-Rangelt and ' I B  efore-Landing" checks should  be  
completed on t h i s  a i - r c r a f t  ( D C 8  se r ies  63) accord ing  
t o  Air Canada o p e r a t i n g  manual. 



- *  15 - 
. 

would a r m  them "on t h e  flare"', t h a t  i s ,  imme- 

d i a t e l y  b e f o r e  t h e  a i r c ra f t  touched down on 

t h e  runway. 

Power was IIeduced t h e n  on  t h e  a i rc raf t  for 

t h e  purpose  of t h e  f la re  and t h e  C a p t a i n  gave t h e  

o r d e r  t o  t h e  F i r s t  Off icer  by s a y i n g  llO.K.ll; and 

immediately t h e r e a f t e r  t h e  ground s p o i l e r s  were 

deployed.  
- __. ~ 

_ _ _ _  - 
- - _. - - __ __ - 

The s p o i l e r s  were deployed when t h e  a i rcraf t  

' w a s  about  60 f e e t  above t he  runway. As a r e s u l t ,  

t h e  a i r c ra f t  sank r a p i d l y .  

P r a c t i c a l l y  immediately thereaf ter :  t h e  Cap ta in ,  

w i t h  an  exc lamat ion ,  a p p l i e d  f u l l  t h r o t t l e  t o  a l l  

f o u r  eng ines  and p u l l e d  back t h e  c o n t r o l  pane l  
- - -_ _-__ - __ _ _  - - ~ _ _  __ - _. . __ - 

c a u s i n g  t h e  nose  of the  a i rc raf t  t o  r o t a t e  upwards. 

During - t h i s  sequence t h e  F i r s t  Officer apo log ized  

t o ,  t h e  Cap ta in  for what h e  had done. 

Notwi ths tanding  t h e  a c t i o n  t a k e n  by t h e  Cap ta in ,  

he d i d  n o t  suc:ceed i n  p r e v e n t i n g  t h e  a i rc raf t  from 

t ouch ing  down- on--the-_runway 

s t r u c k  t h e  runway ve ry  h e a v i l y .  

- 

I n s t e a d ,  t h e  a i rc raf t  - __ 

I t  remained o n  
- __ - - - - - - 

.. the  runway-only-about -& second and t h e n  ___ . _ _  rsse 

back i n t o  t h e  a i r  a t  which t i m e  t h e  ground s p o i l e r s  

commenced t o  r e t r a c t  and t h e n  d i d  re t ract .  

When t h e  ai .rcraft  s t r u c k  t h e  runway, number 

4 eng ine  and pylon  s e p a r a t e d  from t h e  a i rc raf t  
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and f e l l  on t h e  runway a long  w i t h  a p i e -  -e of t h e  

lower  wing p l a t i n g  (which a l lowed f u e l  t o  e scape  

and subsequent ly  i g n i t e ) . .  Damage was also done 

a t  t h i s  time t o  t h e  a t t achmen t s  r e l a t i n g  t o  

' number 3 engine ,  b u t  t h a t  eng ine  a f t e r  touch  down 

cont inued  t o  f u n c t i o n .  

( i v )  From "touch down" t o  " f i n a l  c r a sh" .  

A f t e r  t h i s  t ouch  down, t h e  a i r c r a f t  c l imbed 

t o  an a l t i t u d e  of 3 , 1 0 0  fee t  above t h e  ground. 
- _ _ _ _ _  ____. -. - _ ~ _  

During t h i s  c l imb,  t h e r e  were c o n v e r s a t i o n s  

between t h e  F i r s t  Off icer  and  t h e  a i r c ra f t  a i r p o r t  

c o n t r o l  tower from which it is p a t e n t ,  t h a t  t h e  

a i r  crew cons ide red  t h a t  t h e y  would be  a b l e  t o  
~ - . - _  _ _  - ~- ____ -~ - "_________-I _ _  ~ ___" _ -__ li 

cause  t h e i r  a i r c r a f t  t o  c i r c l e  f o r  ano the r  l a n d i n g  

a t t e m p t  o n  runway 3 2 .  

n o t  know, u n t i l  o n l y  about  4 0  seconds p r i o r  t o  

t h e  f i n a l  c r a s h ,  t h a t  t h e  happening o f  such f i n a l  

I n  fac t ,  t h e  air crew d i d  

-- 

c r a s h  was i r r e v e r s i b l e .  

During t h i s  c l imb,  f i r e  and smoke were s e e n  

About 2; minutes  a f t e r  t h e  i n i t i a l  touch  down 

- _- _ _ _ _  of-_ th is  a i r c r a f t  on-the _. runway, t h e  - f i r s t  - - .-_ - e x p l o s i o n  - - __ 

' 
o c c u r r e d  i n  t h e  r i g h t  wing ou tboa rd  of number 4 

. engine  l o c a t i o n  caus ing  p a r t s  of t h e  o u t e r  wing 

s t r u c t u r e  t o  f a l l  f r e e  t o  t h e  ground. 
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Six  seconds l a t e r ,  a second exp los ion  o c c u r r e d  

i n  t h e  v i c i n i t y  of number 3 eng ine  and t h e  eng ine  

w i t h  i t s  pylon r i p p e d  f ree  of t h e  wing and f e l l  

t o  t h e  ground i n  flames, t r a i l i n g  heavy black  

smoke. 

Six  and one half seconds l a t e r ,  a t h i r d  explo-  

s i o n  o c c u r r e d  which caused t h e  loss of a l a rge  

s e c t i o n  of t h e  r i g h t  wing, i n c l u d i n g  t h e  wing t i p .  
- - -  -____~.__.  

--- .__ ____ 

The a i rc raf t  t h e n  w e n t . i n t o  a v i o l e n t  

.manoeuvre,  and w i t h  t h e  r i g h t  wing s t i l l  ablaze,  

l o s t  h e i g h t  r a p i d l y  and a t  the  same t i m e  more 

wing p l a t i n g  t o r e  free fo l lowing  which t h e  

a i r c ra f t  s t r u c k  t h e  ground a t  a h i g h  v e l o c i t y ,  

about  2 2 0  kno t s  i n  t h e  a t t i t u d e  w i t h  t h e  l e f t  
------------_ ______I -- - --- . . __ --- . _ _  - 

wing h igh  and t h e  nose  low. 

A t  f i n a l  c r a s h ,  all per sons  aboard t h i s  
-. 

a i rc raf t  were k i l l e d ,  
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P A R T  C - 

1; 

dur ing  

ACTIONS OF PERSONNEL D U R I N G  THE 
FINAL SEQUENCE OF EVENTS 

ExDlanation 

What i s  r e l a t e d  h e r e  are t h e  a c t i o n s  of pe r sonne l  . 

t h e  even t s  which o c c u r r e d  du r ing  t h e  l a s t  1 0  minutes  

1 6  seconds of t h e  f l i g h t  o f  t h i s  a i rc raf t ,  commencing a t  t h e  

t ime t h e  Capta in  c a l l e d  f o r  t h e  "In-Range Check", which. was 
~ - - __ 

fo l lowed by t h e  "Before-Landing Check" o n  f i n a l  approach t o  

runway 32 a t  Toronto I n t e r n a t i o n a l  A i r p o r t  . 1 

The r e a s o n  f o r  t h i s  i s .  t h a t  t h i s  f l i g h t  from Montrea l ,  

~ - i --E, - as s t a t e d ,  was r o u t i n e  untilLthe-time-of-the ?Before-Landing- ~ 

._ -. 

Check" . 
Before r e l a t i n g  such  e v e n t s ,  however, t h r e e  matters are 

. -. 
mentioned. ~. 

F i r s t l y ,  on t h i s  c o c k p i t  check which i n c l u d e s  t h e  l o w e r i n g  

o f  t h e  u n d k r c a r r i a g e ,  t h e  i t e m  I 1 s p o i l e r s  armed" was i n t e n t i o n a l l y  

Secondly ,  t h i s  a i r c r a f t  was equipped w i t h  a c o c k p i t  
- -tape v o i c e  r e c o r d e r  which was found i n t a c t - a f t e r  t h e  c r a s h .  ____ __ __ 

, 
O n  it was r e c o r d e d  t h e  last 3 3  minutes  of v o i c e s  hea rd  i n  

i t s  c o c k p i t .  (See  Schedule  2 of Appendix l lCt'.)  What was 

s a i d  i s  s i g n i f i c a n t  i n  e s t a b l i s h i n g  t h e  f i n a l  sequence of 

events  of t h i s  a c c i d e n t .  The t a p e  t i m e  beg inn ing  a t  2 2  

See Schedule  1 of  Appendix "C" for Glossa ry .  
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minutes  2 3  seconds and up t o  t h e  time of t h e  c r a s h ,  i s  

e s p e c i a l l y  s i g n i f i c a n t ,  and r e l e v a n t  e x c e r p t s  from it  are 

s e t  o u t  hereunder .  

T h i r d l y ,  a d d i t i o n a l  information was o b t a i n e d  f r o m  

t h e  t a p e  t r a n s c r i p t  o f  t h e  whole f l i g h t  from Montreal Air 

Tra f f i c  Con t ro l  and some o f  t h e  in format ion  r e l a t e d  here 

i s  from it .  (See Schedule  3 of  Appendix t rC1 l . )  

2 .  Recital of t h e  F i n a l  Sequence 
of Events of t h i s  Accident  

A t  2 2  minu te s  2 3  seconds t h e  C a p t a i n  c a l l e d  f o r  t h e  

!!In-Range Check" 

. A t  2 2  minutes 51  seconds t h e  "In-Range Check" was 
- ------- l__l _ _ _ _ _  __ 

completed.  

A t  2 5  minutes  1 8  seconds t h e  "Before-Landing Check" 

was c a l l e d  f o r .  - 

A t  2 7  minutes  4 6  seconds all items on t h e  board of 

t h e  "Before-Landing Check1' had been checked and were completed 

._ - - 4 1  seconds)  . t h e  Cap ta in  - _ - _ -  and t h e  F i r s t  - - Officer had had a 

d i s c u s s i o n  about whether t h e  "ground s p o i l e r s 1 1  shou ld  b e  

armed Iton t h e  f la re"  or "on t h e  ground''. 

The C a p t a i n  agreed w i t h  t h e  F i r s t  Officer t h a t  t h e  
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s p o i l e r s  t h i s  t i m e  would be armed by t h e  F i r s t  Officer 

"on t h e  f l a r e" ,  and so o r d e r e d .  

(These t w o  t echn iques  (i . e .  ,' arming t h e  ground' 

s p o i l e r s  (1) "on t h e  ground" or ( 2 )  "on t h e  flare!' are  

d i f f e r e n t  t h a n  ( 3 )  t h e  t echn ique  c a l l e d  for i n  t h e  A i r  ' 

Canada o p e r a t i n g  manual. 

arming t h e  s p o i l e r s  when t h e  a i rc raf t  was approximate ly  

1 , 0 0 0  fee t  or more above t h e  ground. 

The l a t t e r  i n  effect  ca l led  f o r  

- __ _. . _.____ 

The t e c h n i q u e  f o r  deploying  t h e  s p o i l e r s  t ha t  

h e r e t o f o r e  had been  agreed  t o  between t h e  C a p t a i n  and t h e  

F i r s t  Officer and employed by  them a p p a r e n t l y  when t h e y  

f l e w  o n  f l i g h t s  p rev ious  t o  t h i s  one,  a l t e r n a t e d  between 

__ ___  ~ _ _  _ _ _  - - _ _ _ _  _ _  __- __ 1 C - .  - - (1) and ( 2 )  . - - _ _  

S p e c i f i c a l l y ,  t h e  s a i d  agreement r eached  between 

"hem was t h a t  when t h e  Cap ta in  w a s  f l y i n g  t h e  ai.rcraft, 

t h e  F i r s t  Officer-would c a u s e  t h e  s p o i l e r s  ._ t o  b e  extended 

"on t h e  ground", and when t h e  F i r s t  O f f i c e r  was f l y i n g ,  t h e  

- - ___ _. At-27-minutes. _ _  4 6  - - seconds the-Second- - -  Officer - c a l l e d  -~ 

o u t ,  l l S p o i l e r s  t o  go and t h e  boards  clear1'. 

A t  29  minutes  37 seconds t h e  Cap ta in  called--'lO-~K~-l'-,~---- - - -  ._ .__ - - - 

which means t h a t  h e  c a l l e d  for t h e  F i r s t  Off icer  t o  a r m  t h e  

ground s p o i l e r s  "on t h e  f lare"  as they  had ag reed  t o  i n  

t h e i r  sa id  d i s c u s s i o n  commencing a t  2 5  minu tes  4 1  seconds.  

T h i s  f l i g h t  on  J u l y  5,- 1 9 7 0  w a s  . t h e i r  f i r s t  
~ 

f l i g h t  t o g e t h e r  i n  a month. 
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t h e r e a f t e r  t h e  F i r s t  Officer i n s t e a d  ; 

of arming t h e  ground s p o i l e r s  by l i f t i n g  up t h e  knob o f  t h e  

s p o i l e r  a c t u a t i n g  l e v e r ,  p u l l e d  t h e  l e v e r  a f t  t o  t h e  a f t  

ex tend  p o s i t i o n ,  which caused  t h e  ground s p o i l e r s  t o  b e  

deployed immediately t h e r e a f t e r .  

l o s t  l i f t  immediately and developed an a c c e l e r a t i o n  o f  

As a r e s u l t  , t h e  a i rcraf t  - 

approximate ly  (-1 Bg 

__ -.-.--..-LI'hi s_-erro r--was- immediately no t i c  ed by t h e  C a p t a i n  

because  a t  29  minutes  3 8 3  seconds he ca l led  "No - No -  NO!!'^. 

And t h i s  error  by  t h e  F i r s t  Officer was recogn ized  by the  

F i r s t  Off icer  e a r l i e r  t h a n  29 minutes  29  seconds because  a t  

t h a t  t i m e  he  s a i d  "Sorry - Oh. ! ! S o r r y  Pe te . "  ' 

The- a i r c r a f t y a t - - t h e  - t i m e  t h a t - t h e  - F i r s t  Officer---- -- 
_ _ _ _  ~ 

p u l l e d  t h e  s p o i l e r  a c t u a t o r  a f t  t o  the  a f t  ex tend  p o s i t i o n ,  

was pass ing  approximate ly  ov'er t h e  t h r e s h o l d  of runway 32 a t  

Toronto I n t e r E a t i o n a i  A i r p o r t ,  Malton, and was about  60 fee t  

above t h e  ground.  

s p o i l e r s  , $he a i r c ra f t  descended r a p i d l y  and a t t a i n e d  a 

m a x i m u m - r a t e  of d e s c e n t  o f  -about-24--feet p e r  -second -un t i l - - the  

Cap ta in ,  by app ly ing  f u l l  power t o  a l l f o u i n g l n e s  and 

r o t a t i n g  upward t h e  nose  o f  t h e  a i rc raf t ,  checked the  ra te  

A s  a r e s u l t  o'f t h e  deployment o f  t h e  ground 

-___ . - ____ 
~ ._. 

- 
______ 

of descen t  of t h e  a i r c ra f t  so t h a t  a t  impact  i t s  r a t e  of 

d e s c e n t  was abou t  1 8  feet p e  

, 

The r eac t ion  of t h e  Cap ta in  i n  h i s  a t t e m p t  t o  a v o i d  
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t h e  consequences of t h i s  a c t i o n  t aken  by t h e  F i r s t  O f f i c e r ,  

c o n t r a r y  t o  t h e  Cap ta in ' s  o r d e r ,  was a lmos t  i n s t a n t a n e o u s  

w i t h  h i s  o b s e r v a t i o n  of  what t h e  Firs-c  O f f i c e r  had done , 

Notwithstanding what t h e  C a p t a l n  d i d ,  t h e  a i rc raf t  

1 

s t r u c k  the '  runway very  h a r d .  

As a r e s u l t  o f  t h i s  s t r i k i n g  of t h e  runway, number 

4 engine  and pylon ,  t h e  h o r i z o n t a l  at-zachment a n g l e s  and t h e  

wing p l a t i n g  f a i l e d  and the-enghe-and-pylon-and-s ec-tion-of---- - 

t h e  wing p l a t i n g  a d j a c e n t  t o  number 4 py lon ,  were t o r n  o f f ,  

and a l a r g e  hole was l e f t  i n  t h e  bottom o f  t h e  wing p l a t e  

of number 4 a l t e r n a t e  f u e l  tank. 

engine  pylon  t o  t h e  wing v e r t i c a l  a t t achmen t  p l a t e  b o l t s  

was shea red  comple te ly .  

I n  a d d i t i o n ,  number 3 

- _ _  - .____p_ I ~ _-_ _. ~- .- 

This  l o s s  of t h e  wing p l a t i n g  a t  number 4 engine  

pylon (which a l s o  c o n s t i t u t e d  t h e  f l o o r  o f  t h e  number 4 

a l t e rna te  f u e l  t ank )  r e s u l t e d  i n  f u e l  e scap ing .  
-- 

Then af ter  touch  down,! t h e  a i r c ra f t  cl imbed from 

t h e  runway t o  a h e i g h t  of abou t  3 ,100  fee t .  
- .. . - ___ - _ _  - - -. __ -. - - 

t h e  lower  wing p l a t e  a t  number 4 eng ine  p o s i t i o n .  Smoke 

and flames were seen- t r a i l i n g  back--from--the- wing. 

From t h e  i n i t i a l  c o n t a c t  on t h i s  runway u n t i l  some 

t i m e  a f t e r  t h e  a i rcraf t  reached  a h e i g h t  o f  about  3 ,100  f ee t ,  

Among o t h e r  ways t o  cause t h e  ground s p o i l e r s  t o  
retract  i s  t o  apply  f u l l  power t o  number 4 eng ine .  
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none of t h e  a i r  crew knew t h a t  t h e  a i r c ra f t  had l o s t  i t s  

number 4 engine  o r  t h a t  f u e l  was e s c a p i n g ,  

contact w i t h  t h e  a i r p o r t  a i r c ra f t  c o n t r o l  tower it was 

obvious t h a t  t hey  were of t h e  view t h a t  t h e y  could  make 

ano the r  c i r c u i t  and r e - l and .  

I n  r a d i o  

The tower o f f e r e d  them ano the r  a l t e r n a t i v e ,  v i z ,  t o  

t u r n  l e f t  and come i n  on number 0 5  runway, which t h e y  

d e c l i n e d .  The tower a t  t h e  t i m e  also d i d  n o t  know t h e  
- - - - __ ~ - _  - _ _  _____ 

e x t e n t  of t h e  damage t o  t h e  aircraft:  

T h e r e a f t e r  t h e r e  were t h r e e  e x p l o s i o n s  o n  .the 

a i r c ra f t  and f i n a l l y  t h e  a i rc raf t  c r a s h e d  t o  t h e  ground, 

wi th  t h e  s a i d  c a t a s t r o p h i c  r e s u l t s .  
I 

3 .  P o s s i b i l i t i e s  of, Whether o r  n o t  any 
Remedial Act ion A f t e r  I n i t i a l  t o u c h  
down Could have been Taken which 
Would have Resul ted  i n  S u r v i v a l  -_ 

. Following t h e  p u l l i n g  a f t  of t h e  ground s p o i l e r  

l e v e r  by  t h e  F i r s t  O f f i c e r  and p r i o r  t o  t h e  touch  down of 

t h i s  a i rc raf t  on  runway _ _  32, ___ t h e  C a p t a i n  i n i t i a t e d  - -  c o r r e c t i v e  

- - action-:in=the:mannerr-I.alceadyzs2ated .- 
The Cap ta in ,  by doing what h e  d i d ,  i n  e f f e c t  

ning for a h a r d  l a n d i n g ' i s  t o  do one 
- - _  

- of two t h i n g s ,  v i z  for o v e r s  hoot  o r  

n t i n u e  t he  l a n d i n g .  
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I n  t h i s  case,  having i n i t i a t e d  ove r shoo t  p rocedure ,  

t h e  o t h e r  a l t e r n a t i v e  for a h a r d  l a n d i n g  procedure w a s  no 

l o n g e r  open t o  t h e  Cap ta in .  

(As t o  t h i s ,  i t  shou ld  b e  no ted  t h a t  t h e r e  was f i l e d  

as E x h i b i t  8 5 a document, c o n t a i n i n g  c e r t a i n  c o m p i l a t i o n s ,  

e n t i t l e d  "Landing Dis tance  i f  P i l o t  E lec ted  t o  Abort Take 

O f f " .  The c a l c u l a t i o n s  on  t h i s  documant are comple te ly  

- ~ -- i r r e l e v a n t -  t o  - the  -situation-that-exis-ted-at-this-stage .---- 
Having i n i t i a t e d  ove r shoo t  procedure  and fo l lowing  t h e  h a r d  

l a n d i n g ,  t o  s u g g e s t  t h a t  t h e  Cap ta in  shou ld  have k e p t  h i s  

a i rc raf t  on t h e  ground a t  t h a t  t i m e  i s  u n r e a l i s t i c .  A t  

touch  down, t h e  a i r c ra f t  w a s  i n  c o n f i g u r a t i o n  for o v e r s h o o t  

p rocedure  i n  t h a t  t a k e  o f f  power was--on a l l  f o u r  eng ines  and ---------- 

the a i rcraf t  had been ro t a t ed  t o  a take off a l t i t u d e .  In 
s h o r t ,  t h e r e f o r e ,  t h i s  document a n a l v z e  s a cour se  o f  a c t i o n  

i f f i c u l t  t o  execu te  and which would li ave  been e x c e e d i n e l v  d 
* .  

v t o  a l l  t h e  C a p t a i n ' s  t r a i n i n g  and 

- -- . - ~. . -. . - 

I n  r e l a t i o n  t o  t h i s  matter,  .it shou ld  a l s o  be obse rved  

t h a t  t h e  l o g i c a l  c o u r s e  of a c t i o n  for t h e  Cap ta in  t o  t a k e  i n  

t h e  absence of any knowledge as t o  what would r e s u l t  from a 

touch  down o n  t h i s  runway w a s  t o  d e c i d e  t o  ove r shoo t .  The 
~ 

~- ._ _ _ _  - - __ .. 

C a p t a i n ' s  t r a i n i n g  would d ic ta te  t h i s  c o u r s e  of a c t i o n  i n  

p r e f e r e n c e  t o  t h e  o t h e r  c o u r s e  o f  actLon,  i .e . ,  t o  c o n t i n u e  

the  l a n d i n g  procedure .  
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It should  a l so  b e  observed  t h a t  if t h e  Cap ta in  i n s t e a d  

had n o t  e l e c t e d  t o  check t h e  r a t e  of  d e s c e n t  o f  t h i s  

a i r c ra f t ,  i n  t h e  f i n a l  a n a l y s i s  t h e  r a t e  of d e s c e n t  would 

have exceeded 24 f e e t  p e r  second and -the touch  down on  

runway 32 would have been ve ry  s u b s t a x t i a l l y  h e a v i e r  and 

s u b s t a n t i a l l y  i n  excess  of t h e  s t r u c t u r a l  stress l i m i t s  . .  

of t h i s  a i r c r a f t . )  

- - A f t e r  t ouch  down, as s t a t e d ,  none of t h e - c r e w  v i s u a l l y  

or from t h e i r  i n s t r u m e n t s  had any mea l ing fu l  i n d i c a t i o n  of  t h e  

damage which had r e s u l t e d  t o  t h e  airc:?aft. The f o r c e  of t h e  

impact  was i n  e s sence  t h e i r  main means of  i n f e r r i n g  t h e  

q u a l i t y  of t h e  damage. This  was a vezy u n r e l i a b l e  i n d i c a t o r  
1 .  

_ _ ~ _  . 
- - a t  - t h e  c o c k p i t  s t a t i o n ,  - the_  c o c k p i t  _ s t a t i o n  b e i n g  a b o u L 7 3  _ _ _  

feet  from t h e  p o i n t  o f  impact  and t h e  damaged area. 

a d d i t i o n ,  none of t h e  crew had any expe r i ence  t o  g u i d e  them 

In 

as t o  what might  b e  t h e  p robab le  consequences of a ha rd  

l a n d i n g  of t h i s  c h a r a c t e r .  
.. 

On take o f f  t he rea f t e r ,  as t h e  t a p e  r e c o r d e r  c l e a r l y  

i n d i c a t e s  -from t h e  words used- and t h e - t o n e s  of- their------- 
_____ __ __ __ ___ - ~ 

. - - ______ -- . 

v o i c e s ,  t h e  Cap ta in  a n d  t h e - F i r s t  Officer were o f  t h e -  

o p i n i o n  t h a t  no s u b s t a n t i a l  damage had been done t o  t h i s  

a i r c ra f t  and t h a t  t h e y  would b e  a b l e  YO make a n o t h e r  c i r c u i t  

and l a n d  s a f e l y .  

_ _ _ _  - - ___ _---______ ____ __. _- - ____ - 

I n  fact ,  2 1  seconds a f t e r  t h e  a i r c ra f t  s t r u c k  t h e  

runway, t h e  Cap ta in  s a i d :  "Oh, w e ' l l  go around - I t h i n k  
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we're a l r i g h t . " .  And t h r e e  seconds l c t e r ,  t h e  First Officer 
. -  

t o l d  t h e  ' tower ,  "Oh, Roger, w e ' l l  go ~ l l  t h e  way around - 
Thank you.I1. By t h i s ,  obv ious ly  t h e  Cap ta in  meant t h a t  h e  

would go a l l  around t h e  a i r p o r t  and come i n  a g a i n  on runway 3 2 .  

H e  t hough t  h e  cou ld  do t h a t  a t  t h a t  j t i nc tu re ,  so he  d i d  n o t  

a c c e p t  t h e  o p t i o n  o f f e r e d  t o  him by t h e  c o n t r o l  tower of 

t u r n i n g  l e f t  and l a n d i n g  on  runway nm.ber  0 5  r i g h t .  

A t  o r  j u s t  p r i o r  t o  t h a t  t i m e ,  t he  f l i g h t  a i r  crew 
-__ _____-- 

were aware t h a t  t h e y  had a power l o s s ' o n  t h e  r i g h t  s i d e  b u t  

t h i s  p r e s e n t e d  no ma jo r  problems t o  them. 

40  seconds before  t h e  a c t u a l  f i n a l  c r a s h  t h a t  t h e  crew had any 

i n d i c a t i o n  t h a t  t h e r e  was s e r i o u s  damLge t o  t h e  a i rc raf t .  

I t  was o n l y  about  

J u s t  p r i o r  t o  ~ t h a t  _.-  40 - second p e r i o d ,  cf c o u r s e ,  -p-------p.I--LI..I t h e  Cap ta in  
- 

and also t h e  F i r s t  O f f i c e r  and t h e  Second Off icer  knew t h e y  

had l o s t  power i n  number 4 engine b u t  a g a i n ,  r e p e a t i n g ,  it 

was not  a matter of  concern t o  them because t h e y  knew t h e y  

cou ld  s a f e l y  complete t h e  c i r cu i t  w i t > :  t h r e e  engines ,  o r  w i t h  

two, for t h a t  matter. T h e r e a f t e r ,  du r ing  t h a t  4 0  second p e r i o d ,  

t h e y  hea rd  o r  r e a l i z e d  t h a t  t h e r e  were t h r e e  exp los ions ,  

culmina ti ng i n - the-  f h a l -  unco n t ro 11 ed  _des c enZEand=f i n al;Amp ac t-.-----. 
___ __ - 

I n  sum, t h e  a i r  crew d i d  n o t  know t h a t  t he re  w a s  
- ~ __  ~- ____ - __ . - ____ 

c a t a s t r o p h i c  damage t o  t h i s  a i rcraf t  End d i d  n o t  know (un%!r 
j u s t  immediately b e f o r e  t h e  f i n a l  impcct )  t h a t  t h e r e  w a s  no 

a c t i o n  t h a t  t h e y  could  have t aken  which would hav 

t h e  e v e n t u a l  sequence of events ;  and  t h e r e  w a s  
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which t h e y  c o u l d  have had such  knowledge. 

Other  t h a n  t h e  a i r  crew of t h i s  a i r c ra f t ,  t h e  o n l y  

pe r son  who was i n  a p o s i t i o n  t o  take some a c t i o n  du r ing  t h e  

f i n a l  sequence of e v e n t s  was Andras Vasarins. H e  was the  

a i r  t r a f f i c  c o n t r o l l e r  i n  the  a i rc raf t  c o n t r o l  tower a t  

Toronto I n t e r n a t i o n a l  A i r p o r t ,  Malton du r ing  t h e  r e l e v a n t  

t i m e .  H e  gave ev idence  of what he saw and d i d  a t  such  

____ __ - - t i m e .  -_ _ -  __ __-. -__ 

(Complimentary t o  h i s  ev idence  was t h e  a i r  t r a f f i c  

c o n t r o l  t a p e  t r a n s c r i p t  o f  the  whole f l i g h t  o f  t h i s  

a i rc raf t .  (See Schedule  2 o f  Appendix " C " . ) )  

According t o  Mr. Vasa r ins ,  t h e  touch  down of t h i s  

a i r c r a f t  on runway -32 -was--at-08- hours-06-minutes-36 seconds  -- . . .~ 

e a s t e r n  d a y l i g h t  s a v i n g  t i m e .  

M r .  Vasa r ins ,  accord ing  t o  t h e  t a p e ,  s t a t e d  t o  t h e  a i r c ra f t ,  

tlAir Canada s i x  t w e n t y  one checks you on t h e  ove r shoo t  and 

F i f t e e n  seconds l a t e r ,  

you can c o n t a c t  d e p a r t u r e  on  one  n i n e t e e n  n i n e  or do you 

wish t o  cove i n  f o r  an  immediate (on )  f i v e  r i g h t ? " .  As t o  
- - this-.--Mr. Vasarins s a i d  tha t - - a t - tha t - junc tu re  h e  cou ld  

J .  H e  s a i d  t h a t  he was s t a n d i n g  i n  t he  upper  p a r t  of 

t h e  c o n t r o l  tower about  one  m i l e  away, as t h e  crow f l i e s ,  

from where t h e  a i r c ra f t  s t r u c k  runway 3 2 .  H e  s a i d  t h a t  he . 



saw what h e  desc r ibed  as d e b r i s  and d u s t .  H e  sa id  he 

assumed, a l t h o u g h  he knows d i f f e r e n t l y  now, t h a t  i n  t h e  

c o c k p i t  of DC8 f l i g h t  6 2 1  ( and  i n  all DC8s) t h a t  t h e r e  

would be a l l  k inds  o f  s i g n a l s  and b e l l s  which would have 

g i v e n  t o  the crew i n f o r m a t i o n  as t o  p r e c i s e l y  what had 

happened t o  t h e i r  a i rc raf t  as a r e s u l t  of t h i s  touch  down 

on t h e  runway. 

_ - _  _ _  
- Four seconds l a t e r ,  accord ing  - t o  t h e  t a p e ,  . _ _ _  t h e  __ C a p t a i n  - 

of t h e  a i r c ra f t  r e p l i e d  t o  Mr. Vasar ins  s a y i n g ,  $'Oh, w e ' l l  

go around - I t h i n k  we're a l r i g h t . ' ' .  

Three  seconds af ter  the  F i r s t  Cff icer  r e p l i e d ,  "Oh, 

Roger, w e ' l l  go a l l  t h e  way around - Thank you.I1, t o  which 

M r .  Vasarins r e p l i e d ,  " 0  .K. c o n t a c t  departure",  and - - t h i s  w a s  - - -. .. 

acknowledged by t h e  F i r s ' t  Officer a f e w  seconds a f t e rwards  

w i t h  these words: "Roger one  n i n e t e e n  n ine" .  
- -. 

What Mr. Vasarins  d i d  was done .during a very s h o r t  

s p a c e  of t i m e ,  v i 2 ,  something less  t h a  40 seconds ,  the 

p e r i o d  f r o m  touch  down u n t i l  t h e  F i r s t  Officer made t h i s  

Mr. Vasar ins  du r ing  t h i s  p e r i o c ,  b e l i e v i n g  as h e  d i d  

- _- that-_the-air-.crew had more informatiorLas t o  the-dagage 

of t h e  a i rc raf t  t h a n  he  d i d ,  r e s t r a i n e d  from g i v i n g  what 

i n f o r m a t i o n  h e  had which h e  knew was rLot p r e c i s e  and 

, 

accurate. 
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I n  

have done 

sum, t h e r e  was n o t h i n g  t h a t  M r .  Vasar ins  could  

which would have assisted t3e a i r  crew i n  any 

way i n  accomplishing r emed ia l  a c t i o n  a f t e r  t h e  i n i t i a l  

touch  down of t h i s  a i r c ra f t  on runway 3 2 .  
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RECITAL AND INTERPRETAT::ON, O F  
THE WHOLE OF'THE EVIDENCE 

1. Explana t ion  

What i s  r e l a t e d  i n  t h i s  p a r t  i s  t h e  whole of t h e  

impor t an t  ev idence  and where f e l t  necessa ry ,  t h e r e  i s  g i v e n  

. _ _  
______ an-in_t_rpretat ion of i t ,  b u t  w i t h o u t  c r i t i c i sm.  A l l  

cr i t ic ism i s  r e s e r v e d  u n t i l  and contaf-ned i n  P a r t  E i n f r a .  

. I n  a d d i t i o n ,  de t a i l s  are r e l a t e d  of t h e  ground s p o i l e r  sys tem.  

2 .  Source  Data of  t h e  Evidence 

. -~ . _._ On the-very-  day-of--this - acc iden t  ,-and-almost imme-- _. 

d i a t e l y  t h e r e a f t e r ,  i n v e s t i g a t i o n  began i n t o  t h e  causes  of  

i t .  

Accident  I n v e s t i g a t i o n  - D i v i s i o n ,  employing a pre-planned 

i n v e s t i g a t i o n  procedure.  A s o - c a l l e d  group system was 

Th i s  was c a r r i e d  o u t  by t h e  M i n i s t r y  o f  T ranspor t  Aircraft 

employed. Each group made t h e i r  i n v e s t i g a t i o n  w i t h i n  t h e  

s p h e r e  o f  t h e i r  r e s p e c t i v e  terms o f - r e fe rence  and a l s o  ,- where--------- 

r e l e v a n t ,  coo rd ina ted  t h e i r  inves-tigationTWLth- tha t - -  of-otheFrZz----- - 

groups ,  

-. - - - - - __ -. - __ - __ - . _ _  - - - 

The i n v e s t i g a t i o n  of a11 groups was coord ina ted  
__  _____ __ - _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ ~  - - by a n  Inves t iga tor - in-Charge  who, i n  due c o u r s e ,  r e c e i v e d  

t h e  r e p o r t s  of t h e  v a r i o u s  groups .  

Appendix "Ctt f o r  Personnel .  1 

(See  Schedule  1 of 

The groups were (a) 

'(b) o p e r a t i o n s  group; (c) systems group; (d )  s t r u c t u r e s  - 
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The s p e c i f i c  terns of r e f e r e n c e  o f  each  o f  t h e s e  groups  

were as fo l lows :  

(a )  F l i g h t  Recorder Group 

The F l i g h t  Recorder  Group was r e s p o n s i b l e  fo r :  

(i) e x t r a c t i n g  the  r e c o r i e d  i n f o r m a t i o n  from 

_______ the  f l i g h t  r e c o r d e r  - - - ____ - system - and provid ing  _ _  

t h i s  i n f o r m a t i o n  i n  z s u i t a b l e  form t o  t h e  

o t h e r  groups i n v o l v e c  i n  t h e  a c c i d e n t  

i n v e s t i g a t i o n ;  

making t r a n s c r i p t i o n s  of t h e  r e l e v a n t  v o i c e  (ii) 

record ings  - and c o r r e l a t i n g  t h e  i n f o r m a t i o n  

wi th  t h e  measured sequence of e v e n t s ;  

- _ _  _ _ _ _  ~- -~ _ _ _ _  .__ 

(iii) e s t a b l i s h i n g  t h e  r e l i a b i l i t y  o f  t h e  measured 

data by c o r r e l a t i n g  t h e  v a r i o u s  parameters  

f r o m  a knowledge of  t h e  systems i n v o l v e d ,  

and by checking  wi th  o the r  a v a i l a b l e  s o u r c e s  

-_ 

- - - - __ - - - __ ._ of - i n f o r m a t i o n , _ e . g . ,  _ - - e y e  w i t n e s s e s ,  ev idence  

from- the-wreckage; ---__ 

determining  t h e  accuracy  of t h e  data from 

-_______-__ - ____ - -  

( i v )  

___ - - __ __ - - - - - - -  p r i o r  ca l ibra t ions-  and any-other available - - --- - 

means; and  , 

(v) .  d e r i v i n g  and p r e s e n t i n g  i n  a s u i t a b l e  form 

t h e  f l i g h t  p a t h  and motions of t h e  a i r c ra f t  

i n  t h e  c r i t i c a l  per iod .  
. .  
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( b )  Opera t ions  Group 

The Opera t ions  Group was r e s p o n s i b l e  f o r :  

(i) determining  t h e  f l i g h t  crew l i s t ,  t h e  

f u n c t i o n  o f  each c o c k p i t  f l i g h t  crew member, 

and t h e  q u a l i f i c a t i o n s  and t r a i n i n g  of each; 

o b t a i n i n g  d e t a i l s  of t h e  p r e - f l i g h t  

c i r cums tances  r e l a t e d  t o  f l i g h t  p l ann ing ,  

weather  b r i e f i n g ,  f l i g h t  d i s p a t c h  and 

a i rcraf t  l o a d i n g ; .  ~ . 

(ii) 

__ __-.___ _____ 

(iii) determining  t h e  i n - f l i g h t  c i r cums tances  

r e l a t e d  t o  e x i s t i n g  weather ,  a i r  t r a f f i c  

cont ro l  i n p u t ,  and crew a c t i o n s ;  and 

( i v )  rev iewing  t h e  f l i g h t  p rocedures  r e l a t e d  t o  t h e  
- - __ - - - - - __ -. .. - - ._ 

u s e  -of t h e  s p o i l e r -  system by examinat ion of ---- 

t h e  p e r t i n e n t  a i r p l a n e  o p e r a t i n g  manuals,  

t r a i n i n g ,  and o p e r a t i n g  p r a c t i c e s .  

.. . ..~ r ead ing  a t  imp-act of s y s t e m s  - - _ _ _  components . __ -_ .___ 

and i n s t r u m e n t s  ; and 

( i i i . 1  a r r a n g i n g  l a b o r a t o r y  examinat ion o f  

components which f a i l e d  b e f o r e  i m p a c t ,  
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those  for which t h e  t i m e  o f  f a i l u r e  

cannot  be  de te rmined ,  or t h o s e  from 

which u s e f u l  i n f o r m a t i o n  might be  

e x t r a c t e d .  

( d )  S t r u c t u r e s  Group 

The S t r u c t u r e s  Group was r e s p o n s i b l e  for: 

(i) l o c a t i n g ,  i d e n t i f y i n g  and p l o t t i n g  t h e  

wreckage; 

de te rmining  t h e  n a t u r e  and sequence of 
__ ___ - 

(ii) 

s t r u c t u r a l  break-up k,y examining t h e  

wreckage and o t h e r  ev idence ;  and 

(iii)' determining  the  c o n d i t i o n  of t h e  

a i r p l a n e  - and i t s  f l y i n g  c o n t r o l  s u r f a c e s  

p r i o r  t o  t h e  i n i t i a l  impact .  
___ __ - _ _ ~  _ _  _ _  ._ 

( e )  Powerplant Group 

The Powerplant Group w a s  r e s p o n s i b l e  f o r  exa- 

mining t h e  powerplan ts  t o  e s t a b l i s h  t h e i r  

c o n d i t i o n  a t  t h e  t i m e  of  t h e  a c c i d e n t .  

- 

t h e  c i r cums tances  of t h e  z c c i d e n t  by: 

(5.) l o c a t i n g ,  i n t e r v i e w i n g  and o b t a i n i n g  
_____ - .__ __ __ ___ 

- __ 

s t a t e m e n t s  f r o m  a l l  eye  wi tnes ses  t o  t h e  

a c c i d e n t  who might hcve p e r t i n e n t  
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i n f o r m a t i o n ;  and 

r e c o n s t r u c t i n g  t h e  pyobable f l i g h t  pa th  

as observed by t h e  w i n t e s s e s ,  

(ii) 

Records and Documents Gro-lp 

This Group was r e s p o n s i b l e  f o r  rev iewing  a l l  

maintenance r e c o r d s  t o  a s c e r t a i n  t h e  Gaintenance 

h i s t o r y  of t h e  a i r c ra f t  i 2  r e s p e c t  t o  adequacy 

of i n s p e c t i o n ,  ma l func t ions  t h a t  might  be 

re la ted  t o  the  o c c u r r e n c e ,  t i m e  on t h e  a i r c r a f t ,  en- 
_____-____ - - ~ 

_ _  

' g i n e s  and components, and t h e  t i m e  s i n c e  o v e r h a u l ,  

The f u n c t i o n  of  t h i s  Grou? invo lved  c o o r d i n a t i o n  

w i t h  t h e  o p e r a t o r  i nvo lved ,  and was normally 

performed a t  t h e  maintenance base h e a d q u a r t e r s  of  
- ___ . 

- ._. ~ _--- __.__._ __ --* _ _  - - . . _ _  . - 
the  o p e r a t o r .  

(h) Human Fac to r s  Group 

The Human F a c t o r s  Group i n v e s t i g a t e d  t h e  p r e - a c c i d e n t  

- .. . - .. 

- 
human f a c t o r s  c i r cums tances  by: 

(i) p a r t i c i p a t i n g  wi th  t h e  p r o v i n c i a l  a u t h o r i t i e s  

in t h e  r ecove ry ,  i d e n t i f i c a t i o n  - -  and examinat ion  __ - 
__ __ 

of-crew-remains ;------=-.::-- LL:-- - 

a s s i s t i n g  i n  t h e  d e t e r m i n a t i o n  of t h e  d i r e c t i o n  (ii) 
- ~ _ _  -and - force--o f--the-f inal- impact  ;----- 

- _ _ _ _  - . ~ - 

/ (iii) seek ing  ev idence  of  pre-occurence f i r e ,  

exp los ion ,  or o t h e r  t o x i c  contaminat ion;  and 
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( i v )  examining t h e  f l i g h t  crew medica l  and 

pe r sona l  h i s t o r i e s  and i n v e s t i g a t i n g  

t h e i r  p r e - f l i g h t  a c t i v i t i e s  w i t h  s p e c i a l  

r e f e r e n c e  t o  t h e i r  f i t n e s s  f o r  t h e  f l i g h t .  

The Chairman of each of t h e s e  groups gave ev idence  

a t  t h i s  I n q u i r y  and s t a t e d  t h e  f i n d i n g s  of  t h e  members of  

h i s  p a r t i c u l a r  group, and also, where r e l e v a n t  (as f o r  

example i n  . t h e  - - _ _  case __.______ o f  t h e  human factors group) gave t h e  

group o p i n i o n .  
- 

One of t h e  more impor t an t  of these groups was 

t h e  f l i g h t  r e c o r d e r  group. 

a b l e  t o  o b t a i n  was used b y  most of t h e  o t h e r  groups t o  

The ev idence  which t h e y  were 

__ -- assist them i n  t h e  f i n d i n g s  of fact-in-many- cases ,-and_-,- 

i n  most cases, i n  any e v e n t ,  was used by them t o  c o r r o b o r a t e  

t h e  f i n d i n g s  of  fact  which t h e y  made from t h e  d a t a  a v a i l a b l e  

t o  them w i t h i n  -_ t h e i r  r e s p e c t i v e  terms of r e f e r e n c e ,  
.- 

The importance of t h e s e  facts  i.s t h a t  i n  so  many 

a i r c r a f t  a c c i d e n t s  i n  t h e  p a s t ,  when z i rc raf t  were n o t  
- . - - - --. ___  _._ __ . . - 

equipped with- some k ind  o f  r e c o r d i n g  eevice, 

a v a i l a b l e  for i n v e s t i g a t i n g  t h e  cause of t h e  a c c i d e n t s  t o  

such  a i r c ra f t  has  been conf ined  t o  eye  w i t n e s s  accounts  and 

t o  t h e  wreckage. From such d a t a ,  t h e  i n v e s t i g a t o r s  have had 
___ ----___ _ _  _ _  __ - _ _ _ _ _ _ _ _  - ~ _ _  __ 

t o  a t t e m p t  t o  determine no t  o n l y  t h e  cause;  b u t  t h e  sequence  

of e v e n t s  l e a d i n g  up t o  t h e  cause  o f  such  a c c i d e n t s .  As a 



- 3 6  - 

r e s u l t ,  i n  s o  many cases, t h e  i n v e s t i g a t i o n  o f  such  a c c i d e n t s  

d i d  n o t  r e s u l t  i n  p robab le  conc lus ions  be ing  made as t o  t h e i r  

c a u s e s  1 

I n  t h i s  a i r c ra f t  a c c i d e n t ,  because  o f  t h e s e  r e c o r d i n g  
e 

d e v i c e s ,  it has been p o s s i b l e  t o  de te rmine  beyond . a  r e a s o n a b l e  

doubt  n o t  o n l y  how t h i s  a c c i d e n t  happened, b u t  a l s o  t h e  sequence  

o f  e v e n t s  r i g h t  up t o  t h e  t e r m i n a l  break-up of t h e  a i r c ra f t .  

_____ The f l i g h t  r e c o r d e r  sys tem o n  t h i s  aircraft-was-a-type-------- 

c a l l e d  FDRS 37/106 s u p p l i e d  by Leigh Ins t rumen t s  L i m i t e d .  

It i s  of s i g n i f i c a n c e  a t  t h i s  j u n c t u r e  t o  n o t e  
t h a t  t h e  DC8-F a i rc raf t  o f  A i r  Canada t h a t  c r a shed  
on  November 2 9 ,  1 9 6 3 ,  a t  S t e  Thgrzse de  B l a i n v i l l e  
i n - - the -Prov ince  of Quebec was - n o t  equipped wi th  a 
f l i g h t  r e c o r d e r  o f  any type .  
t h a t  t i m e .  

None w a s  required-atY 

The Commission of I n q u i r y ,  which was h e l d  subse-  
q u e n t l y  t o  i n q u i r e  i n t o  and r e p o r t  upon t h e  circum- 
s t a n c e s  sur rounding  t h a t  c r a s h ,  and more p a r t i c u l a r l y  
t o  de te rmine  t h e  c a u s e  or causes  t h a t  occas ioned  or 
may have occas ioned  t h e  c r a s h ,  and which was unab le  
t o  come t o  any  d e f i n i t e  c o n c l u s i o n s ,  made t h e  
fo l lowing  recommendation, among o t h e r s ,  namely: 

-(I)- To p rov ide  -a p o s i t i v e  a i - r c r a f t f l i g h t  
h i s t o r y ,  a f l i g h t  data recorder should------- 

l e a s t  i n  a l l  t r a n s p o r t  c a t e g o r y  t u r b i n e  
powered a i r c r a f t  engaged i n  commercial 
o p e r a t i o n s  i n  Canada. 

. 
__ - - - _____ __- - - . .- -- ---b e-3. n s tal-1-ed-zasrsoo nzas:po s s i b l  e--atz-==--:- - _Z Y-T-- 

_ _  - - - __ I____ -_ 

I t  i s  o f  s i g n i f i c a n c e  also t o  n o t e  t h a t  i n  1 9 7 0  
two A i r  Navigat ion Orders were passed  r e q u i r i n g  i n  
t h e  terms o f  such o r d e r s  t h e  i n s t a l l a t i o n  of b o t h  
t a p e  r e c o r d e r s  and a l s o  parameter  r eco rd ing  systems 
i n  c e r t a i n  a i r c ra f t .  (See Schedule  2 of Appendix 
I’ D” . 1 

, 
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.- I." *-_ 

It was l o c a t e d  i n  the  tail of this aircraft'and was 

found i n t a c t  a f t e r  t h e  c r a s h .  

When i t  was d ismant led  by a n  exper ienced  A i r  Canada 

t e c h n i c i a n  under  t h e  s u p e r v i s i o n  of t h e  chairmar, of t h e  

f l i g h t  r e c o r d e r  group and s e n i o r  members of  A i r  Canada 

main tenance  eng inee r ing ,  and Leigh  I n s t r u m e n t s  Limi ted ,  it was 

a s c e r t a i n e d  t h a t  i t  had been o p e r a t i n g  e f f i c i e n t l y  du r ing  

The parameters  of t h i s  a i rc raf t  and a l s o  t h e  vo ices  i n  

t h e  a i rc raf t  and t h e  rad io  t r a n s m i s s i o n s  heard i n  t h e  c o c k p i t  

were r eco rded .  

The v o i c e  r e c o r d i n g  p a r t  of t h e  system c o n s i s t s  of  

' t h r e e  s e p a r a t e  channe l s  o f  aud io  . i n f o m a t i o n  .- The- - f i r s t -one  -_-- -- ~ 

is f r o m  a small microphone known as t h e  c o c k p i t  area m i c r o -  

phone, which s i t s  above t h e  p i l o t  on the  f l i g h t  deck and 

r e c o r d s  a l l  sounds which are  heard  on t h e  f l i g h t  deck. 

second one  i s  connected t o  t h e  Cap ta in ,  t h e  s i g n a l s  be ing  

t r a n s m i t t e d  through t h e  C a p t a i n ' s  earphones ,  so  t h i s  w i l l  

i n c l u d e  a l l  t h e  r a d i o  communications t h a t  t h e  Capta in-  h e a r s  

and also t h e  C a p t a i n ' s  microphone o u t p u t  which i s  also f e d  

back through t h e  earphones.  

system for t h e  F i r s t  Off icer ' s  earphones.  

The 

- - - - - - - -  - 

. -. - ~- __ - 
._ __ - ____ - . -  

The t h i r d  channel i s  a simila;? 
___ .. - __ - __ __ - _.._ - ~ ~ _ _ _  - - __ __ ._ - 

These t h r e e  channels  were recorded o n  $ I r  magnet ic  

t a p e  formed i n t o  a c o n t i n u o u s - l o o p  such t h a t  t h e  p rev ious  

3 3  minutes  o f  i n fo rma t ion  were s t o r e d  i n  any g iven  t i m e .  
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On t h e  d a t a  s i d e ,  t h i s  recorder has the capac i ty  t o  
.. 

measure up t o  6 4  numbers eve ry  second w i t h  an accu racy  of 

something less t h a n  one-half  of one p e r  c e n t .  

any one number can  be  r e p l a c e d  by e i g h t  on-off s i g n a l s .  

data are o b t a i n e d  f r o m  v a r i o u s  systems i n  t h e  a i r c ra f t ,  e i t h e r  

d i r e c t l y ,  as f r o m  some of t h e  p i l o t ' s  i n s t r u m e n t s ,  or from 

A l t e r n a t i v e l y ,  

The 

s p e c i a l  s o u r c e s  which are c a l l e d  t r a n s d u c e r s ,  and which have  

been f i t t e d  as p a r t  of t h e  f l i g h t  r e c o r d e r  system. 
- _ _ _ -  - . ~ __  __ ._ -_ - __ ._ 

The s i g n a l s  from t h e s e  t r a n s d u c e r s  are  g iven  i n  a 

v a r i e t y  of forms of e l ec t r i ca l  s i g n a l s  which are i n i t i a l l y  

f e d  i n t o  one u n i t  where t h e y  are t h e n  c o n d i t i o n e d  i n t o  a 

s t a n d a r d  fo rma t ,  and sampled a t  discrete  i n t e r v a l s .  

-~ From t h i s  sampling p rocess ,  t h e  v a r i o u s  s i g n a l s  are _ ~ -  - - - - -  ----- 

combined i n  sequence i n t o  one s i n g l e  e lectr ical  s i g n a l  which 

i s  t h e n  conve r t ed  i n t o  d i g i t a l  form for r e c o r d i n g  on magnet ic  

t a p e  i n  t h e  t a p e  -_ r e c o r d e r .  

For t h e  purpose of synchron iz ing  v o i c e  and data  i n f o r m a t i o n ,  

t h e  d a t a  signal i s  f e d  o n t o  t h e  f o u r t h  t r a c k  of t h e  q u a r t e r - i n c h  

t a p e  which h a s  v o i c e  r e c o r d i n g s  on it, so t h a t  i n  e f fec t  t he  

d a t a  are i n  two p l a c e s  - a l though on t h e  vo ice  t a p e  o n l y  the  

___ ~ _._ _._ _ _  

___ ~ ~ _ _  ____ - - - - 

l a s t  3 3  minutes  of in fo rma t ion  are r eco rded ,  whereas t h e  d a t a  

t a p e  on t h i s  a i r c ra f t  con ta ined  56 hours o f  i n f o r m a t i o n ,  
~ _ _ ~  ______ - - -. ___ - - _ _  ___ 

(Schedule  3 of Appendix 'ID" c o n t a i n s  a l i s t  -of t h e  7 3  pa rame te r s  . .  

which were be ing  monitored a t  t h e  t i m e  of t h e  a c c i d e n t . )  
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I n  ev idence  a summary was g i v e n  of the i n f o r m a t i o n  

ob ta ined  from t h i s  f l i g h t  recorder system by t h e  i n v e s t i g a -  

t i n g  f l i g h t  data r e c o r d i n g  group,  and t h e  s a l i e n t  p a r t s  of 

i t  are used i n  r e l a t i n g  what f o l l o w s .  (See  Schedules  2 

and 3 of Appendix "C"  . I  

f o l l o w s ,  an i n t e r p r e t a t i o n  i s  made of c e r t a i n  f i g u r e s  and 

o t h e r  d a t a  which are  s e t  o u t  i n  t h e  f o l l o w i n g  Schedu les ,  

t h a t  is t o  s a y :  

I n  a d d i t i o n ,  i n  r e l a t i n g  w h a t  

~ - ___ _. -. . __ _ _ ~  __ _ _  __ -- __ ____ 
Schedule  4 o f  Appendix "D" - V a r i a t i o n  o f  

c r i t i ca l  parameters  d u r i n g  s p o i l e r  deployment 

and touch  down w i t h  synchronized  v o i c e  i n f o r m a t i o n .  

Schedule  5 of Appendix "D" - Determina t ion  o f  

r a t e  of d e s c e n t  a t  touch  down. 
~ 

~~ 
-- -- __ _-- - - - 

Schedule  6 of Appendix ''D" - Engine,  roll and yaw 

d a t a ,  du r ing  s p o i l e r  deploymen: and touch  down. 

Schedule  7 o f  Appendix IrD" - Recons t ruc t ion  of  

CF-TIW--flight p a t h  and even t s  ._ f r o m  t he  f l i g h t  r e c o r d e r .  

Schedule  8 o f  Appendix I'D" - Recons t ruc t ion  of 

CF-kW motion i n  l a s t  1 9  seconds b e f o r e  impact .  

-. 

3 .  

a t  Toronto I n t e r n a t i o n a l  A i r p o r t ,  i n c l u d i n g  Whiskey Beacon. 

F l i g h t  P r o f i l e  

The ev idence  provided  by t h e  c o c k p i t  v o i c e  t a p e ,  and 

t h e  d a t a  o u t p u t  of t h e  f l i g h t  recorde-2, eye w i t n e s s e s ,  and 
- 
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a c c i d e n t  i n v e s t i g a t o r s ,  p r o v i d e s  t h e  Zollowing summary of 

s i g n i f i c a n t  times and e v e n t s .  

The t ime o f  the i n i t i a l  t o u c h  down of t h i s  aircraft  

on runway 3 2  was 0 8  h o u r s . 0 6  m i n u t e s  36 seconds e a s t e r n  

d a y l i g h t  s a v i n g  t i m e  . 1 

7 mins.  
18 secs . 
b e f o r e  
touch  

(B.T.) 

The "In-Range Check" was r e q u e s t e d  by t he  Cap ta in  when 2 

t h e  a i r c r a f t  was descending t o  3 ,000  f ee t  above sea l e v e l .  
- _down - __ - _______- -- 

Apparent ly  thel'In-Range Check" w a s  completed by t h e  

f l i g h t  crew. However, from t h e  t r a n s c r i p t  o f  t h e  c o c k p i t  

v o i c e  recorder t a p e  it is n o t  c e r t a i n  whether  or n o t  the check 

list was c a l l e d  and responded t o  as l a i d  down i n  t h e  Air 

- -~ ~- _- ..Canada. o p e r a t i n g  manual. - 

4 mins.  
2 3  secs. 
B .T. 

The IIBefore-Landing Checktt3 was r e q u e s t e d  by t h e  C a p t a i n  

- . I t  i s  proposed i n  t h i s  n a r r a t i v e  t o  re la te  
all even t s  t o  t h e  i n i t i a l  t o u c h  down t ime.  

.. 

A l l  a l t i t u d e s  referred t o  i n  t h i s  Report  
are. above sea l e v e l  u n l e s s  it 5s s p e c i f i c a l l y  

~ __ - 
3 .- _- 

s t a t e d  t o  t h e  c o n t r a r y .  - _. - __ __ -_-_ __ ____ 

_ - A _ -  - As__already_ no ted ,  t h e r e - a r e  -5 items to--be 
completed o n  t h e  "Before-Landing Checkt1 . 
According t o  t h e  Air Canada o p e r a t i n g  manual, 
t h e s e  items are  t o  be  ca l led  o u t  and responded 

- to.- I n  t h i s  case i t  is- n o t  known from-the--audio 
r eco rd ing  whether  or no t  t h i s  d r i l l  was c a r r i e d  
o u t  i n  r e s p e c t  t o  a l l  items.. C e r t a i n l y  t h e  l a s t  
two items o n  t h i s  l i s t  were cal led o u t  because 
t h e  r e c o r d e r  c l e a r l y  i n d i c a t e d  t h e s e  words from 
t h e  Captain:  

and l a t e r  t h e  words of t h e  Second Officer were: 
O . K . ,  Brakes,  3 Green, 4 Pressures, S p o i l e r s .  

S p o i l e r s  to g o  a n d  t h e  boards  c l e a r .  
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when the aircraft was about th ree  and one-half  miles east  

of t h e  Whiskey Beacon . 1 

3 m i n s .  
48 secs.  
B .T. 

J u s t  a f t e r  t h e  I'Before-Landing Check" h a i  been c a l l e d  

f o r ,  t h e  Cap ta in  and t h e  F i r s t  Officer had a d i s c u s s i o n  

between them as t o  how t h e  ground s p o i l e r s  were t o  be 

deployed.  According t o  t h e  r e c o r d i n g  of t h e  c o c k p i t  

r e c o r d e r  t a p e ,  t h e  s p e c i f i c  words of  t h i s  d i s c u s s i o n  

See  Schedule  9 of Appendix "D" - The drawing of 
t h e  runways a t  Toronto I n t e r n a t i o n a l  A i r p o r t .  

N O T E :  
I 

It should b e  no ted  t h a t  i n f o r m a t i o n  o b t a i n e d  
from t h e  cockp i t -vo ice  r e c o r d e r  e s t a b l i s h e d  - __ _ _  - - - .  - _ _  . 

unequivoca l ly  t h a t  t h e  Cap ta in  w a s  f l y i n g  t h e  
a i rc raf t  and t h e  F i r s t  Officer was a c t i n g  a s  co- 
p i l o t ,  i n  t h a t ,  among o t h e r  t h i n g s ,  t h e  r e c o r d i n g  
i n d i c a t e s  t h a t  t h e  Cap ta in  i s s u e d  all t h e  o r d e r s  
and t h e  F i r s t  O f f i c e r  c a r r i e d  them o u t .  
a d d i t i o n ,  t h e  F i r s t  Officer d i d  a l l  t h e  r a d i o  

o t h e r  hand, t h e  ev idence  t o  the  e f f e c t  t h a t  
small f l a k e s  o f  yellow p a i n t  were found on one 
of t h e  hands of on2 of t h e  f l i g h t  crew i s  o f  
no s i g n i f i c a n c e ,  and of  a b s o l u t e l y  no weight i n  

was a c t u a l l y  f l y i n g  t h e  a i rc raf t  and who of  
t h e  f l ight-crew- wasTacting=asr-co;pilot -(see 
also r e g a r d i n g  t h i s ,  page 7 3  and Schedule 19 
of Appendix llD*l), e s p e c i a l l y  i n  view o f  t h e  

des  c en t t o  f ina l -  C-rZS h-w e n t  -i n t r a - v i  o 1 en t 
manoeuvre and t h e n  s t r u c k  t h e  ground a t  about  
220 kno t s  i n  t h e  a t t i t u d e  w i t h  t h e  l e f t  wing 
h i g h  and t h e  nose low. 

I n  

-communicating wi th  Tower C o n t r o l .  On t h e  

proving or d i sp rov ing  who of t h e  f l i g h t  crew. - - - _____ 

_____ - __ - -  f a c t ,  as s t a t e d ,  ___  t h a t  t h e  a i r c r a f t  i n  i t s  
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Capta in  : 

F i r s t  Officer: 

Cap ta in  : 

3 mins .  
1 0  secs. 
B . T .  

1 O . K .  B r a k e s  t h r e e  g r e e n ,  f o u r  
p r e s s u r e s ,  s p o i l e r s  ( o n  t h e  f l a r e ) ,  

( N O  OR o r )  on t h e  g r o u n d .  

A l l  r i g h t ,  give them t o  me on t h e  f l a r e .  

I've g i v e n  u p .  

I'm t i r e d  of f i g h t i n g  i t .  

This  i s  i n t e r p r e t e d  t o  mean t h a t  t h e  Cap ta in  and t h e ,  

F i r s t  Officer had ag reed  t h a t  t h e  F i r s t  Officer was t o  arm t h e  

t o u c h  down. 

The a i r c r a f t  adv i sed  t h e  Tower a t  Toronto I n t e r n a t i o n a l  

A i r p o r t  t h a t  it was approaching Whiskey Beacon. 

Tower i n f o r n e d  t h e  a i r c r a f t  t h a t  i t  would b e  t h e  f i r s t  t o  l a n d  

fo l lowing  t h e  t a k e  o f f  of two Boeing 7 2 7  a i r c r a f t .  

subsequen t ly  a s c e r t a i n e d  t h a t  t h e s e  were, i n  f a c t ,  CPA f l i g h t  

Empress 60 and E a s t e r n  A i r l i n e s  f l i g h t  337 which took off a t  

The C o n t r o l  
1 

- . . -  __ _ _  

I t  w a s  

2 minutes-36 seconds and 1 minu te  7 seconds ,  c r e s p e c t i v e l y ,  

p r i o r  t o  t h e  touch  down of a i r c ra f t  6 2 1 .  

_ _  - - A t  _ _  about  - _ _  t h i s  - - _- j u n c t u r e  t h e  Cap ta in  remarked t h a t  h e  

_ -  _. t hough t  h i s  a i rcraf t  would expe r i ence -  a-rough -approach _because-- 

of  t h e  t u r b u l e n c e  i n  t h e  wake of these two d e p a r t i n g  a i r c r a f t .  

. 
Some c o n v e r s a t i o n  was u n i n t e l l i g i b l e  due 

t o  background n o i s e  and low v o i c e  l e v e l s .  
ljubious w o r d s  a r e  enc losed  in p a r e n t h e s e s .  
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The f l i g h t  data r e c o r d e r  p r o v i d e s  no ev idence  t h a t  such  

was t h e  case. I n  t h i s  c o n n e c t i o n ,  

t h i s  Cap ta in  of Air Canada f l i g h t  

a l so ,  t h e  ev idence  is 

2 5 4 ,  

t h a t  

a Viscount a i r c ra f t  

which was due t o  l a n d  on runway 32  fo l lowing .  t h e  l a n d i n g  of 

f l i g h t  number 6 2 1 ,  and who was on the approach t o  t h e  runway 

approximate ly  22 miles  behind  f l i g h t  6 2 1 ,  s t a t e d :  

We watched  t h e  t a k e - o f f  of'the 7 2 7  a h e a d  of  
f l i g h t  6 2 1  and  o b s e r v e d  e n g i n e  smoke d r i f t  t o  
t h e  e a s t ,  s o  t h a t  by t h e  t i m e  o f  h i s  l i f t - o f f  
t h e  runway -was c l e a r  of smoke and - v i s i b i l i t y -  -- 
good from t h e  t h r e s h o l d  to a p p r o x i m a t e l y  t h e  
F o x t r o t  Taxiway.  

___ - __ 
- 

Evidence was a l s o  g iven  t h a t  t h e  t r ansmissomete r ,  

p o s i t i o n e d  2 , 0 0 0  f e e t  on a b e a r i n g  of looo magnet ic  from t h e  

t h r e s h o l d  t o  runway 3 2 ,  i n d i c a t e d  v i s i b i l i t y  exceeded t e n  miles.  
- _ _ _  - --  - - , i x _ .  - - -  

2 mins.  
1 sec .B.T.  

The a i rcraf t  r e p o r t e d  t h a t  it was a t  Whiskey Beacon. 

Second Officer: S p o i l e r s  to go  and  t h e  b o a r d s c l e a r .  

4 T h i s  would mean t h a t  t h e  "In-Range Check" had been  \ -_  
completed and also t h a t  t h e  "Before-Landing Check" had been  

completed wi th  t h e  excep t ion  of t h e  arming of t h e  s p o i l e r s .  

(At t h i s  j u n c t u r e ,  acco rd ing  t o  t h e  ev idence ,  t h e l a i d  down _ _ _ _  

- procedure  is- that-when--these checks have been completed-- and- - __ 

i n  t h i s  case also when t h e r e  was o n l y  one i t e m  n o t  completed - 

- ___ - __ - 

- _ _ _  . - _. __ __ - 

- 

The ev idence  shows t h a t  t h e  d i s t a n c e  from 
, 

t h e  t h r e s h o l d  t o  Fox t ro t  w a s  a2proximately 
4 , 3 0 0  f e e t .  
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namely, t h e  arming of  t h e  spoilers - t h e  Second Officer 

would p r e s e n t  t h e  check board' t o  t h e  Capta in  by e x h i b i t i n g  

it w i t h i n  t h e  C a p t a i n ' s  range  of v i s i o n . )  

0 . 4 5  secs. 
B.T. 
0 . 6  secs. 

The Cont ro l  T o w e r  c l e a r e d  t h e  a i r c r a f t  t o  l a n d .  

Engine power was reduced.  Air speed was 1 3 6  k n o t s ,  
B.T. 

which was close t o  t h e  recommended t h r e s h o l d  speed of t h i s  

a i rc raf t  o f  about  1 2 7  k n o t s .  

The- Cap t a i  n-c a1 1-e d--"O-;-K-;",-Thi s-i s- i n t  e r p  r e  t e d t o  m e  an  - . .- ~- -0.3&- secs. 
B .T. . .  

t h a t  t h e  Capta in  gave t h e  o r d e r  t o  t h e  F i r s t  Off icer  t o  arm t h e  

s p o i l e r s  in t h e  manner t h a t  h e  and t h e  F i r s t  Officer had agreed 

upon a t  3 . 4 8  minutes  b e f o r e  touch  down, i . e .  when t h e  

a i r c ra f t  was "on t h e  f l a r e"  p r i o r  t o  touch  down. 

The  i n n e r  s p o i l e r s  s tar ted t o  ex tend  and, almost 
- - .-_I_.1_ - I_____ I_L__ 

- -  . -  - 

0 . 2 3  secs. 
B.T. . .  

s imul t aneous ly ,  t h e  a i r c r a f t  s t a r t e d  t o  s i n k  - i n d i c a t i v e  of 

a ground s p o i l e r  s e l e c t i o n .  A t  t h i s  p o i n t  on t h e  f l i g h t  p a t h  
2 t h e  main w h e e l s  were approximate ly  50 fee t  above t h e  runway. 

A mechanical  check l i s t  c o n t a i n i n g  a l l  of 

-An e r ro r  made i n  t h e  deployment-of ' g r o u n d - s p o i 1 e r s T j  

. __ - __ t h e  "In-Range" and "Before-Landing" items. __ 
~ - - 

__ _ _ _  - - 

i f  made when such  an a i rc raf t  bras a t  any h e i g h t  
a c c e p t a b l e  for c a r r y i n g  o u t  t h e  "Before-Landing Check!' 

s uc h e rro r could-  be- reSdLed-.- -- WKi GF-Ai r Canada-do e&--- 
n o t  p r e s c r i b e  t h e  he igh t  above ground a t  which t h e ,  
"Before-Landing Check"- must  be made and executed' ,  such  I 
depending upon l o c a l  c o n d i t i o n s  a t  any,-giv 
t h e  "Before-Landing Check" is u s u a l l y  'carr 
DC8 se r ies  a i r c r a f t ,  when such  an a i rc raf t  i s  at a 

_ -  ~ - would-not  be  c a t a s t r o p h i c  i n  t h a t  t h e  consequences o f  
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Within approximately o n e - t h i r d  o f  a second t h e  

acce le romete r  r e a d i n g  dropped from 1 . 0  t o  0 . 5  g . ,  i n d i c a t i n g  

a s u b s t a n t i a l  r e d u c t i o n  i n  wing l i f t .  Simul taneous ly  t h e  

C a p t a i n  ca l led  " N o ,  N O ,  No" i n  alarm, and a t  approximate ly  

the same time f u e l  flow t o  a l l  f o u r  engines  s t a r t e d  t o  

i n c r e a s e ;  t h e  c o n t r o l  column w a s ' p u l l e d  back through 70 p e r  

c e n t  of i t s  m a x i m u n ,  rearward  movement; t h e  e l e v a t o r  t r a i l i n g  

edge moved up through 32'; and t h e  a i r c ra f t  s t a r t e d  t o  p i t c h  

nose up. 
- - - _____ __ __ .___ - 

Commencing a f r a c t i o n  of a second a f t e r  t h e  s p o i l e r s  

began t o  ex tend ,  t h e  F i r s t  Officer s t a t e d :  

S o r r y  - Oh ! ! S o r r y  P e t e .  I 

t h e  l a s t  word be ing  immediately fol lowed by t h e  n o i s e  of t h e  
__ ~ . - - - -  . _ -  

impact  on  t h e  runway. 

From t h i s  i t  i s  deduced t h a t  t h e  F i r s t  Officer execu ted  

t h e  o r d e r  g i v e n  by t h e  Cap ta in  when t h e  l a t t e r  said l l O . K . q t ,  by  

moving t h e  ground s p o i l e r  c o c k p i t  hand le  towards t h e  " a f t  
- 

extend" p o s i t i o n ,  i n s t e a d  o f  l i f t i n g  it t o  a r m  t h e  s p o i l e r s  

as was t h e  s a i d  agreement between them-at--3.48 -minutes-- ----- - 

~ ___ - - _ _ ~  
- 

- __ _ _  b efor e-touch-.down-7--- __ - - _ _ _ _ _  - - - - - - - 

h e i g h t  above t h e  ground o f  n o t  less t h a n  1 , 0 0 0  fee t .  
Of t en  t h e  p r a c t i c e  is t o  c a r r y  o u t  t h e '  "Before-Landing 
Check" a t  much g r e a t e r  h e i g h t s  above t h e  ground fop  
o t h e r  r e a s o n s ,  one of which i s  for n o i s e  abatement: 
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t h e '  F i r s t  Off icer ' s  error c o i n c i d e n t a l l y ,  and responded 

immediately by apply ing  f u l l  power t o  a l l  eng ines  
1 t h e  nose  of t h e  a i r c r a f t  . Coinc iden t  w i t h  t h e  s p o i l e r  e x t e n s i o n ,  

t h e  ev idence  e s t a b l i s h e d  t h a t  t h e  r a t e  of d e s c e n t  of t h e  a i rc raf t  

i n c r e a s e d  f r o m  11 fee t  p e r  second t o  a maximum of  24 feet  

p e r  second t h r e e - q u a r t e r s  of a second b e f o r e  touch  down. 

r ecove ry  a c t i o n  t aken  by t h e  p i l o t  reduced t h i s  r a t e  of d e s c e n t  

The 

t o  1 8  f ee t  p e r  second a t  touch  down. 
-- - _  - - . . - - - 

Zero 'I 

t i m e  
The a i r c r a f t  bounced h e a v i l y  on t h e  runway wi th  t h e  

r i g h t  wing s l i g h t l y  low. Number 4 eng ine  and pylon s e p a r a t e d  
2 from t h e  a i r c r a f t  . 

A s  , t h e  a i r c r a f t  was be ing  r o t a t e d .  "noSe up'' t h e  wheels 

made the  i n i t i a l  c o n t a c t  on t h e  runway, fo l lowed by a heavy -- - =  

impact  at t h e  t a i l  bumper, The c o n t a c t  w i t h  t h e  ground l a s t e d  

approximate ly  one-half  second. The a i rc raf t  t h e n  cl imbed away. 

During this-half-second i n t e r v a l .  t h e  a c c e l e r a t i o n  a t  t h e  c e n t r e  

of grav i ty  of the a i r c ra f t  was i n  excess of  3.4g. 3 - 4  

. 

It should b e  noted  t h a t  a s e p a r a t e  a c t i o n - w o u l d  n o t  b e -  - 

- -- ---necessary-to - i n i t i a t e  s p o i l e r  - - re t ract ion.? 'he-movement .  
forward of t h e  number 4 power l e v e r  woul-d~ccomp~-~sh-this-~- 
A d e t a i l e d  t i m e  h i s t o r y  of t h e  s . p o i l e r  motion i n d i c a t e s  
t h a t  t h e  spoilers extended i n  approximately 0.3 seconds ,  

r e t r a c t i o n  phase was underway when t h e  i m p a c t  on  t h e  
runway occur red .  

- - r e m  a i  ne d-ful-l y- ex tend  e d for 'ro ughly-.O-.-Ls.e c ond s ,- and-t he-._-- 

. *  This  l o s s  i s  n o t  d i r e c t l y  e v i d e n t  from t h e  flight r e c o r d €  

It is not  p o s s i b l e ,  from t h e  ev idence  of t h e  accelerometc 
i n  t h e  f l i g h t  r e c o r d e r ,  t o  g i v e  a p r e c i s e  va lue  of the  
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I n '  i n t e r p r e t i n g  f s i g n i f i c a n c e  t o .  

t h e  e x t e n s i o n  ad occur red  less 

t h a n  one-half  second e a r l i e r  i n  t i m e ,  t h e  c o r r e c t i v e  a c t i o n  

t aken  by' -t h e''-'C ap t a i  n 
~- 
would have 

. - .-- - - J  ~ . 
reduced  t h e  r a t e  of d e s c e n t  

t o  a v a l u e  on  c o n t a c t  w i t h  t h e  ground w i t h i n  t h e  c a p a c i t y  of 

t h e  airframe. On t h e  o t h e r  hand, if t h e  s p o i l e r  e x t e n s i o n  had  

o c c u r r e d  a f r a c t i o n  of  a second l a t e r  i n  t i m e  t h a n  when it 

d i d  i n  f ac t  happen, t h e  s t r u c t u r a l  damage on  impact  r e s u l t i n g  

from t h e  h i g h  r a t e  o f  d e s c e n t  would have e l i m i n a t e d  any 
-- ~ 

p o s s i b i l i t y  of f u r t h e r  f l i g h t . )  

0 . 8  secs, The Cap ta in  made t h e  s t a t e m e n t :  
a f t e r  
t o u c h  We've l o s t  our power. 
down 

- .. _._ . -(AFT-!) - _ _  - _ _ _ -  - 

The ev idence  was t h a t  t h e  expe-nts of t h e  A i r c r a f t  

Accident  I n v e s t i g a t i n g  D i v i s i o n  i n t e r p r e t e d  t h i s  t o  mean 

pe& a c c e l e r a t i o n  which was exper ienced  on ground c o n t a c t .  
T h i s  accelerometer i s  des igned  t o  measure f l i g h t  l o a d s  o n l y  
and i n c o r p o r a t e s  a f i l t e r  t o  suppres s  any s i g n a l s  
produced by ( r e l a t i v e l y )  h i g h  ::requency v i b r a t i o n s  
i n  t h e  airframe. The r e c o r d e r ,  which samples t h e  

_ _  _ _  _._- per- second, may also ''miss!- r a p i d - f l u c t u a t i o n s -  i n  
.. - - - r e a d i n g s  o f - t h e - a c c e l e r o m e t e r  a t  a r a t e  of 5 t i m e s  

- - the--signal';--Unfortunately, fox? o u r  r eco rd  here ,  it 
is a n  impulse probably w i t h  a v e r y  s h o r t  t i m e  base, 
and t h e r e f o r e  beyond t h e  c a p a c i t y  of t h e  i n s t r u m e n t ,  

l a n d i n g  impact ,  
. ____ __ . _____ - __ - which i s  of- primary- i n t e r e s t - i n .  m e a s u r i n g  t h e  

, 

ttg" i s  t h e  a c c e l e r a t i o n  due t o  . g r a v i t y .  Here 4 
3 . 4  g i m p l i e s  t h a t  e x t e r n a l  f o x e s  equa l  t o  3 . 4  
t i m e s  t h e  weight of t h e  a i r c ra f t  are a p p l i e d  t o  
t h e  airframe. 
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"an i n t e r r u p t i o n  of e l e c t r i c a l  power 3s there  i s  no 

r e c o g n i t i o n  of a s p e c i f i c  eng ine  power loss", 

agreed  t o  as correct . 
That i s  n o t  

1 

0 . 1 5  secs. The a i rc raf t  had t r a v e l l e d  a h w i z o n t a l  d i s t a n c e  of 
A.T. 

about  3 , 2 0 0  f ee t  and had ga ined  a n  a l t i t u d e  of about  3 , l O ' O  

f ee t ,  d u r i n g  which t h e  Con t ro l  Tower a d v i s e d  t h e  a i r c r a f t  as 

follows : 

-~ 
- -_ 

Air--Cana-da-s'ix--twenty one  ( I )  Zhecks you on t h e  ~ 

o v e r s h o o t  and  you c a n  c o n t a c t  d e p a r t u r e  on one  
n i n e t e e n  n i n e  or d o  you w i s h  t a  come i n  f o r  a n  
immedia t e  ( o n )  f i v e  r i g h t ?  

Because o f  t h e  s h o r t  pas sage  of t i m e  between t h e  

impact  and t h e  t i m e  t h e  Con t ro l  Tower v e r b a l l y  c o n t a c t e d  t h e  

a i r c ra f t ,  it i s  i n t e r p r e t e d  t h a t  t h e  Z o n t r o l  Tower knew 

immediately t h a t  something s e r i o u s  had happened t o  t h e  
-- - ~. . . - .~- _-___-_ -- ~ 

a i r c ra f t  o r  o t h e r w i s e  t h e  Con t ro l  T o w w  would n o t  have 

t h a t  sort of .  i n s t r u c t i o n  and o p t i o n  t o  t h e  a i rc raf t .  
- -_ 

The reference i n  t h e  adv ice  of t h e  C o n t r o l  Towe: 

~- .-- 

g i v e n  

t o  

"contact departure on one n i n e t e e n  n i I e  or do you wish t o  come 

i n  f o r  an immediate (on)  f i v e  -right.?!!, means t h a t  t he  C o n t r o l  

immediate v i s u a l  l a n d i n g  a t  runway 0 5  r i g h t  or t o  do an  ins t rumen 
. . ___ - _. . 

o v e r s h o o t ,  which i n v o l v e s  radar-vectors--back -to - t h e  runway 

i n  use. 

- 

, 

See  f o o t n o t e  number 2 a t  page 5 2 .  
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0 . 2 5  s e c s .  
A.T. 

The Cap ta in  made h i s  d e c i s i o n  i n  r e sponse  t o  t h i s  

o f f e r  from Con t ro l  Tower, and said:  

we'll _I ,  go  r o u n d  - 1 . t h i n k  w e ' r e  a l r i g h t .  

The F i r s t  O f f i c e r  communicated t h i s  d e c i s i o n  t o  t h e  

Control Tower t h r e e  seconds  l a t e r  by s t a t i n g :  

Oh, Roger, w e ' l l  go all t h e  way ( a r o u n d )  - T h a n k s .  

I n  the  r e s u l t ,  t h e r e f o r e ,  t h e  Capta in  of t h i s  a i r c r a f t  

d i d  n o t  a c c e p t  t h e  o p t i o n  of  making an immediate l a n d i n g  on 

runway 0 5  r i g h t .  

inform t h e  Con t ro l  Tower " w e ' l l  go a l l  t h e  way ( a round)" ,  

he  decided t h a t  he would f o l l o w  t h e  i n s t r u m e n t  ove r shoo t  

procedure  

~_ 
I n s t e a d ,  i n  c a u s i n g  t h e  F i r s t  O f f i c e r  t o  

The Con t ro l  Tower r e p l i e d  t o  t h i s  d e c i s i o n  by s a y i n g  - - - 

t o  t h e  a i r c r a f t :  

O . K . ,  c o n t a c t  d e p a r t u r e .  

Th i s  was ~ acknowledged by t h e  F i r s t  Off icer  by t h e s e  words,  

namely; 
- ._ 

Roger one  n i n e t e e n  n i n e .  

which meant- t h a t  t h e  - F i r s t  O f f i c e r  would t u n e  i n t o  t h a t  - 

__ . 

which was the d e p a r t u r e  -control--frequency- a t - t h a t -  - -: - 

t i m e  a t  Toronto I n t e r n a t i o n a l  Airport 

.- .. ~~ ~ _ __  
__ ~ -~ ~ .-. . ~ 

Having made t h i s  d e c i s i o n . t o  ga around,  t h e  C a p t a i n  

t h e n  cal led for t h e  l a n d i n g  g e a r  "up", and t h e  F i r s t  Officer 

caused t h i s  t o  be done. That t h i s  was done was confirmed 
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1 
by t h e  c o c k p i t  t a p e  of t h e  sound from t h e  warning horn'. 

0 . 3 6  secs. The F i r s t  Officer s a i d :  
. .  

A.T. 
What a b o u t  t h e  f l a p ?  

To t h i s  t h e  Cap ta in  s a i d :  

F l a p  - -  t w e n t y  f i v e .  

The warning horn  t h e n  c e a s e d .  

s i g n i f i c a n t  s e t t i n g  on t h e  60  series of t h e  DC8 i s  23O of 

f l s p ,  b u t  t h a t  on t h e  e a r l i e r  se r ies ,  namely t h e  4 0  and t h e  

50 se r ies ,  it i s  25'. 

for f l a p  25  i n s t e a d  o f  23.  

what t h e  Captain '  was c a l l i n g  f o r  would p l a c e  t h e  c o n t r o l  l e v e r  

i n  a s l o t  which i s  t h e  same i n  a l l  DCS s e r i e s  

s l o t  t h a t  w a s  app ropr i a t e -_  t o  t h e  "ove?shoot" ~ ._. f l a p  - s e t t i n g ,  

The ev idence  i s  t h a t  t h e  

.. _ _ _ ~  - - _ _  - 

T h i s  accoun t s  'for t h e  Capta in  c a l l i n g  

But t h i s  i s  immaterial because  

- namely, t h e  

- - __ 

0 . 5 1  secs. 
A . T .  

The F i r s t  O f f i c e r  i n d i c a t e d  t h a t  number 4 g e n e r a t o r  

was i n o p e r a t i v e ,  and t h e  Capta in  responded by say ing:  

-_ O . K .  G e t  t h e  c r o s s - f e e d  off f i r s t  ( t h o u g h ) ,  

1 min. The Cap ta in  s a i d :  
5 secs.  
A.T. W i l l  you g i v e  t h e  a p p r o a c h  a c a l l ?  

- -  

( H e  r e a l l y  meant d e p a r t u r e  i n  - t h i s -  case. 1 ~ A t  approximately----- - 

t h i s  t i m e  t h e  a i r c ra f t  was p a s s i n g  o v e r  t h e  middle  marker 

of runway 1 4  which i s  ,7 miles away from t h e  t h r e s h o l d  of  

runway 14. 

~ __- _- -_ - ___ . _ _ _  ______ 

- - __ - ._ .-. - 
- 

- 

Runway 1 4  i s  t h e  o p p o s i t e  end of runway 3 2 .  
J 

' Th i s  horn s e r v e s  as a reminder  t o  t h e  p i l o t ,  p r i o r  
t o  a l a n d i n g ,  to lower  t h e  l a n d i n g  g e a r  when t h e  
" landing"  f l a p  s e t t i n g  i s  se lec ted .  
manoeuvre, it a l s o  serves  t o  remind t h e  p i l o t ,  when 
h e  retracts -the l a n d i n g  g e a r ,  YO u s e  t h e  "overshoot"  
f l a p  s e t t i n g .  

I n  an "overshoot"  
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1 min. 9 
secs. A.T. 

The F i r s t  O f f i c e r  c o n t a c t e d  t h e  Con t ro l  T o w e r  and a d v i s e d  

t h a t  t h e  a i r c ra f t  was o v e r s h o o t i n g  on runway 3 2 .  

1 min. 20 
secs.  A.T. 

The C o n t r o l  Tower asked:  

Air Canada Six twenty one confirm on the overshoot, 

To t h i s  t h e  F i r s t  Officer r e p l i e d  two secon6s l a t e r :  

Affirmative, 

1 min. 2 3  The Con t ro l  Tower asked the  a i rc raf t ' s  i n t e n t i o n ,  and 
secs. A.T. _ _  

-- f o u r  s econds l a t  er the-First-0 f f i cer-repli ed-that-they : 

. . .  would like to circle back f o r  another 
attempt on thirty two. 

. From t h i s  it i s  i n t e r p r e t e d  t h a t  t h e y  wanted t o  t u r n  back  and 

c i r c l e  a l l  the  way around t h e  a i r p o r t  and make an approach  

The C o n t r o l  Tower t h e n  adv i sed  t h e  a i r c ra f t  t h a t  

runway 32 w a s  c l o s e d  down due t o  d e b r i s  and t h a t  runway 23 

l e f t  w a s  now i n  u s e .  -- 

1 min. 3 1  The a i rc raf t  ' w a s  g iven  a v e c t o r  070  a t  3 , 0 0 0  fee t  
secs. A.T. 

which means t h a t  

-~ - ................. ~ . 

. ~ . 
. - ........ 

. t h e  a i r c ra f t  was expected t o  cl imb to 
3 , 0 0 0 . f e e t ,  t u r n  t o  a heading  of 070  and r e c e i v e  f u r t h e r  - 

v e c t o r s  f ram- t h e  Control-. Tower-for-thz--approach or~runway;_23 .--- 
1 min. 4 7  The Cap ta in  s t a t e d :  

- ____ 
_ _  - secs .-A.T. - - __ . - 

We've -lost-numb5F€our engine. 
I 

To t h i s  t h e  F i r s t  Officer r e p l i e d :  
1 Have we? 

It should b e  no ted  t h a t  o t h e r  ev idence  i n d i c a t e d  
t h a t  t he  master c a u t i o n  l i g h t  xas on a t  t h i s  
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1 min. 59 There were comnents made by t h e  Second Officer 
sccs. A.T. 

r e g a r d i n g  f u e l  t o  which t h e  C a p t a i n  r e p l i e d  s i x  seconds 

l a t e r  by say ing:  

OK, cut number  f o u r .  . 

It is i n t e r p r e t e d  t h a t  t h i s  d i s c u s s i o n  r e g a r d i n g  

f u e l  means t h a t  t h e  Second Off icer  n o t i c e d  t h a t  t h e  f u e l  

f l a w  meter was a t  zero or low. H e  would n o t  s u s p e c t  

t h a t  h e  had l o s t  t h e  whole t ank  of fuel by r e a s o n  o f  t h e  

impact .  I n s t e a d ,  h e  probably  would have formed t h e  judgment 

t h a t  number 4 engine  w a s  n o t  g e t t i n g  i t s  f u e l .  This was the  

way t h e  Capta in  a l s o  probably unders tood  i t ,  which caused  h i m .  

t o  g i v e  t h e  o r d e r  "Ok, c u t  number f o u r  ( eng ine )  , . I t 2 .  

.. ___ -~ - _  __ 

.. . ~. . . ... . .. .. _. . 

j u n c t u r e .  
o r  any o f  t h e  crew a t  t h a t  t i m e  t h a t  number 4 e n g i n e  
had been l o s t  because  t h e r e  are a m u l t i t u d e  of  c a u s e s ,  
d e f e c t s ,  or d e f i c i e n c i e s  which would r e s u l t  i n  t h i s  
l i g h t  going o n .  
p r o b a b i l i t y  t h a t  any o f  t h e  a i r  crew would s p e c i f i c a l l y  
i d e n t i f y  t h e  loss of  number- 4 engine as t h e  c a u s e  o f  
t h e  master l i g h t  going on under  t h e s e  c o n d i t i o n s .  
o t h e r  words, n e i t h e r  t h e  C a p t a i n  nor  any o f  t h e  crew 
would immediately a s s o c i a t e  t h i s  i n d i c a t o r  w i t h  t he  
loss of  an er,gine.  

Th i s  would no t  i n d i c a t e  t o  t h e  Cap ta in  

I t  would be beyond rea.sonable 

I n  

~ - - ._ __ ._ -- __ - - - - _ _ _  - _ _  

- - -  - -  2 ._ __ - - ~ 

As--noted- above;- a t  8 seconds a f t e r  impact  the- Capta in- -  - -. __ - __ . ____ 

had made t h e  s t a t e m e n t  "We've l o s t  o u r  power". I t  was 
noted  t h a t  t h e  evidence was the-t  t h i s  was i n t e r p r e t e d  
" t o  m e a  an  i n t e r r u p t i o n  of e l e c t r i c a l  power as there  
was no r e c o g n i t i o n  of a s p e c i f i c  engine povEr- loss l l .  
It was then  s t a t e d  t h a t  t h i s  op in ion  i n  evidence w a s  
n o t  i n t e r p r e t e d  c o r r e c t l y .  
is as follows: 

._ . ~ - - __- - . . - ___ 

The reason  for s a y i n g  t h i s  

A t  08  hours  0 7  m i n u t e s  30 or  E 5  seconds a f t e r  touch down 



- 5 3  - 

E i t h e r  t h e  f i r s t  or the Second Off icer  i m m e d i a t e l y  

t h e  Second Off icer  announced "Number f o u r  g e n e r a t o r ' s  
gonet1,  A t  0 8  hours  2 3  seconds o r  one minute  4 7  seconds 
a f t e r  i m p a c t  t h e  C a p t a i n  s t a t e d  Itwe've l o s t  number f o u r  
engine".  
i n d i c a t e  t h e  p o s s i b i l i t y  t h a t  t h e  f l i g h t  crew d i d  n o t  
recogr?ize t h e  loss of power i n  number 4 engine".  The 
ev idence  i n d i c a t e s  t h e  yaw induced  when number 4 eng ine  
l e f t  t h e  a i r c r a f t  was Cor rec t ed  fo r  immediately.  

I n  ev idence  i t  w a s  s t a t e d  t h a t  "These statements 

The o p i n i o n  ev idence  a l s o  was t h a t  i t  had t a k e n  t h e  
crew 1 minute  and 4 7  seconds t o  r e c o g n i z e  t h e  l o s s  o f  

~ 

~. - - -engine -power-; 

It i s  b e l i e v e d  t h a t  t h e  f l i g h t  r e c o r d e r  group and . 
t h e  o p e r a t i o n s  group have r e l i e d  too h e a v i l y  on t h e  
CVR t o  i n d i c a t e  a l l  t h a t  was go ing  on  i n  t h e  c o c k p i t  
dur ing  t h e s e  c ruc ia l  f e w  moments and do n o t  seem t o  have 
j o i n e d  t h e s e  e v e n t s  i n t o  a l o g i c a l  sequence.  

When t h e  C a p t a i n  announced "We've l o s t  o u r  power1', .it 
is i n t e r p r e t e d  t h a t  t h i s  meant e lec t r ica l  power as 
i n d i c a t e d  t o  t h e  C a p t a i n  by v a r i o u s  f l i g h t  ins t runef i t -  
f a i l u r e  f l a g s  f l a s h i n g  i n t o  view. The F . D . R .  shows t h a t  
du r ing  touch down phase  A of the  A.C.  bus dropped f r o m  
114.6V t o  110.5V and phase C from 115V t o  1 1 2 . 7 V  
probahly  due t o  number 4 g e n e r e t o r  l e a v i n g  t h e  a i rc raf t .  ' 

According t c  t h e  manufac turer  t h e  m i n i m u m  a c c e p t a b l e  
v o l t a g e  on e i t h e r  phase  i s  1 0 7 V .  A s  t h e  F.D.R. s a m p l ~ . s  
t h e s e  v o l t a g e s  once  every  two seconds ,  t h e r e  cou ld  have 
been l a r g e r  v o l t a g e  r e d u c t i o n s -  of l ess  t h a n  two second 
d u r a t i o n  which cou ld  have caused  t h e  warning f l a g s  t o  
b e  d i s p l a y e d  f o r  something l e s s  t h a n  two seconds.  

As t h e  Cap ta in  made t h i s  s t a t e m e n t  8-seconas--after---  

and he was f u l l y  occupied  wi th-continuinglt~~-overs-?od-r, 
i t  i s  h i g h l y  u n l i k e l y  he would be us ing  any f l i g h t  
i n s t rumen t  except  f o r  h p o s s i b l e  gla.nce a t  t h e  a i r s p e e d  
i nd i c  a tor - w h i  c h i  s n o t  e l  ec t rZ c a1 1 y pow e r e d  and ,  - t h  erefo re-, 
has no wa.rning f l a g .  P. momextary e l ec t r i ca l  i n t e r r u p t i o n  
a t  t h i s  p o i n t  woula be of no ccnsequence,  and probably 
would have gone unnot iced .  

_. _ _ _ _  -~ 

impact  a t  a.-time-when _ t h e  engir,es were up to--full-_po-wer 
- 

- _ _ _  

It seems more l i k e l y  a t  t h i s  p o i n t ,  o r  s l i g h t l y  b e f o r e  
h e  made t h e  s t a t e m e n t ,  t h a t  t h e  Capta in  recognized  t h e  
l o s s  o f  engine power. The l o s s  o f  s.n engine is e v i d e n t  



therezlf ter  q u e r i e d  whether t h i s  w a s  r e a l l y  number 3 ,  b u t  

immediately a t  h i g h  eng ine  powers due t o  l a r g e  r u d d e r  i n -  
p u t s  r e q u i r e d  t o  c o u n t e r a c t  t h e  yaw. 
i n d i c a t e s  t h e  yaw, *when nun;ber 4 exgirae l e f t  t h e  a i r c r a f t ,  
was immediately c o r r e c t e d  f o r .  

The ev idence  

The eng ine  ins t rumer l t s  are  grouped on  t h e  c e n t r e  
i n s t r u m e n t  p a n e l .  Each engine  has  f i v e  gauges mounted 
i n  a v e r t i c a l  row. There are ,  s t a r t i n g  from t h e  t o p ,  
E.P.R.,  E.G.T.,  N P ,  Fuel  f low,  E N1. 
a board  c o n t a i n i n g  2 0  engine i n s t r u m e n t s  w i th  t h e  f o u r  
E.P.R. gauges i n d i c a t e d  h o r i . z o n t a l l y  across t h e  t o p .  
Due t o  t h e i r  l o c a t i o n  and des ign ,  t h e  E.P.R,_gauges a r e  
most e a s i l y  r e a d  a t  a g l a n c e .  A loss o f  engine  power 
i s  r e a d i l y  s e e n .  The p r e s e n t a t i o n  o f  t h e  o t h e r  gauges 
makes them more d i f f i c u l t  t o  r e a d  and due t o  t h e  l a r g e  
number of  gauges t h e y  have t o  b e  l o c a t e d  i n  t h e  g roup  
of 20 gauges .  

This  l a y o u t  g i v e s  

When t h e  Capta in  a p p l i e d  r u d d e r  t o  cornperisate for yaw, 
h e  r ecogn ized  a loss of engine  power, b u t  a t  t h i s  p o i n t  
he would ooly a f f o r d  a g l a n c e  a t  t h e  engine  gauges.  When 

_ -  ._ - number 4 engine  l e f t  - the  a i rc raf t  E.P .R.  would have 
remained as it was, showing full power - t h e  o t h e r  gauges 
would have r u n  t c  z e r o .  The C a p t a i n ' s  g l a n c e  a t  t h e  
E.P.R. would have confirmed all. engines  o p e r a t i n g  a t  
full power which would have been  confus ing  a s  he  was 
t h e n  compensating 'for yaw.  

With t h e  loss of power on  a j e t  engine ,  p r o v i d i n g  t h e r e  
is no f i r e ,  t h e r e  i s  no h u r r y  TO s h u t  t h e  engine  down, as 
i s  t h e ' c a s e  wi th  a p r o p e l l e r  d r i v e n  a i r c r a f t .  The ac t  of 
s h u t t i n g  t h e  e n g i c e  down produces no d e c r e a s e  i n  d r a g  i n  
a j e t  e n g i c e .  
t h e r e f o r e ,  seems--reasor.able-that t h e  Cap ta in  e l e c t e d  t o  

__ take no fur t l - ,er  a c t i o n  u r , t i l  he w a s  c e r t a i n  which eng ine  
had f a i l e d  znd- at-  t h i s  p o i n t - h e  had more important-things---  
on  h i s  mind. H e  knew t h e  powel- l o s s  t o  be on t h e  r i g h t  
s i d e  and had he s h u t  down t h e  o p e r a t i n g  engine h e  would 

The crew had no i n d i c a t i o n  of f i r e .  It 

- . . -- - - 
- __ 

- - - - - -. ___ - --- - .. .. - .__ have o n l y  compounded . - _ _  h i s  t r o u b l e s .  -_ - 

Forty-seven seconds a f t e r  t h e  Capta in  announced a ,power 
l o s s  t h e  Second Officer announced t h e  l o s s  of number 4 
g e n e r a t o r .  This i n  i t s e l f  i s  a minor problent. A t  t h i s  
p o i n t  t h e  workload i n  t h e  c o c k p i t  w a s  reducing  as 1 2  
seconds a f t e r  t h e  l o s s  of t h e  g e n e r a t o r  t h e  C a p t a i n  ' 
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t h e  F i r s t  Off icer  f i n a l l y  agreed with t h e  C a p t a i n  t h a t  it was 

number 4 engine .  

impact .  

t ransmi t te rs  as t h e  c o c k p i t  i n d i c a t o r s  showed t h a t  number 3 

engine  f u e l  flow i n d i c a t i o n s  remained erratic and below normal 

H e  d i d  t h i s  a t  two minutes  1 2  seconds a f t e r  

The r e c o r d e r  which u t i l i z e s  t h e  same f u e l  flow 

a f t e r  t h e  touch  down. 

It i s  i n t e r p r e t e d  t h a t  t h e r e  w a s  d i f f i c u l t y  expe r i enced  . 

i n  o p e r a t i n g  one  of t h e  number 4 eng ine  control .s ,  e i t h e r  t h e  
-~ - - - - - -  - ~ 

-_ ._ - ~ 

power l e v e r  o r  t h e  h i g h  p r e s s u r e  cock .  

2 m i n s .  2 1  The Cap ta in  s t a t e d :  
secs. A.T. 

Number three is jammed too. 

This  mennt one  of t h e  number 3 engine  c o n t r o l s .  E ight  seconds  

l a t e r  t h e  Cap ta in  s t a t e d  t h a t  They-were a l l  jammed. ~ . - __ 

2 mins .  31 A t  t h i s  t i m e  a c r a c k l i n g  n o i s e  was hea rd  on  t h e  c o c k p i t  
s e c s .  A.T. 

area microphone which was a series of e x p l o s i o n s .  Number 3 

engine  fuel-,flow and r ' .p . m . ' s  f i r s t  i n c r e a s e d  and t h e n  cropped 
.- 

r e q u e s t e d  t h e  F i r s t  Officer t o  c a l l  "Approach". 
c a l l  would o n l y  have been i n i t i a t e d  a f t e r  impor t an t  
procedures  were c o m p l . e t e d 7  However;. - t he  loss  of t h e  

problem. 
t h e  Capta in  and t h e  Second Of f i ce r  t o  s c a n  the  e n g i n e  
i n s t r u m e n t s .  They would t h e n  see nunber  4 E.G.T., 

l o s t  due t o  l a c k  of f u e l  flow. F i f t y - s i x  seconds a f t e r  
t h e  Second O f f i c e r  announced t h e  loss o f  t h e  g e n e r a t o r  
t h e  Cap ta in  was able t o  i d e n t i f y  the engine  when h e  
announced W e '  ve l o s t  number four engine".  Twelve 
seconds l a t e r  t h e  Second O f f i c e r  ca l l ed  " fue l "  i n d i c a t i n g  
t h e  p robab le  recison for t h e  power l o s s .  
C a p t a i n  o rde red  rLumbcr 4 eng ine  s h u t  dcwn. 

would be  expec ted  of a seasoned, w e l l - t r a i n e d  crew 

T h i s  
__ - 

- - . - _ _ _  - . - g e n e r a t o r  would _gui de t h e  crew=to--Ldentif-y$ng - the  - eng ine  
The r e d u c t i o n  i n  c o c k p i t  workload would-alloT-- 

-- -N2, F.F. E N1 a t  ze ro ,  and conclude t h e  engine power was - - 

A t  t h i s  p o i n t  t h e  

This sequence of events  is more in l i n e  with what 

. o p e r a t i n g  under emergency c o n d i t i o n s .  
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t o  v e r y  low values;  which wou3.d appear t o  be c o n s i s t e n t  w i t h  

t h e  s e p a r a t i o n  o f  number 3 eng ine  from t h e  s i r c ra f t .  

The a i l e r o n  and r u d d e r  h y d r a u l i c  p r e s s u r e s  b o t h  

dropped t o  zero  p u t t i n g  t he  s s s o c i a t e d .  cor i t ro l  i n t o  manual 

r a t h e r  t h a n  t h e  nornial powered o p e r a t i o n ,  

The l e f t  wing f l a p  showed a d e c r e a s e  of one  and a h a l f  

degrees  and t h e  z6.ght one  an  i n c r e a s e  of  t h r e e  degrees-.  

There was afi i nd i c  a t  io K0-f -rigEt-f 1 i g h-t-s pcii-l-er-y---  -- 

coming f u l l y  o u t  f o r  two seconds,  a small change i n  flap 

s e t t i n g s ,  and a ma in  u n d e r c a r r i a g e  m s a f e  s i g n a l .  

i t  i s  q u i t e  p robzb le  t h a t  t h e s e  s i g n a l s  were, i n  f a c t ,  

erroneous as a r e s u l t  of t h e  d m a g e  which had o c c u r r e d  t o  the 

a i r c ra f t .  

However, 

.- The crew probably  a s s o c i a t e d  t h e s e  i n c i d e n t s -  to-the- 

power loss from number 4 engine .  

2 mins .  38 
secs. A.T.  

There was a sudden temporzry d i p  i n  t h e  v e r t i c a l  

acce le r ' a t ion  of approximate ly  0 . 1  g, and t h e  a i r c ra f t  

s t a r t e d  t o  p i t c h  s lowly  nose down. The F i r s t  Officer s a i d :  

2-mins.-  4 3  - - - A louder exp los ion  was hea rd ,  -and-three seconds later----__ 
secs. A.T. 

t h e r e  was a sound which was l i k e  t h e  n o i s e  o f  metal  t e a r i n g .  

2 m i m .  58 
--__ - __ .- ____ 

The f i n a l  impact  occurred 8fi51?=70nd t h e  t h r e s h o l d  - 
secs. A.T. 

of runwcy 3 2 ,  and approximate ly  2 3 . m i l e s  t o  t h e  r i g h t  o f  t h e  8 

extended c e n t r e  l i n e . '  (See  Schedule  7 of Appendix I'D" .> 
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This  concludes  t h e  d e t a i l i n g  of t h e  s i g n i . f i c a n t  times 

&rid e v e n t s  from t h e  summary of t h e  i n f o r m a t i o n  o b t a i n e d  from 

t h e  f l i g h t  r e c o r d e r  system, the i n v e s t i g a t i n g  group and 

v a r i o u s  witnesses. 

The ev idence  which w a s  g i v e n  o f  the  methods used  t o  

r e c o n s t r u c t  t h e  f l i g h t  p a t h  (see  Schedule  8 of  Appendix 'lIjl*) end 

t h e  a t t i t u d e  of t h e  a i r c ra f t  from t h e  pa rame te r s  r eco rded  

- dvtring-the t e r m i n a l  p h i s e  of t h e  f l i g h t  are R o t  reproduced -~~ _ _ _ _ _  

i n  t h i s  Repor t .  

The Aircreft  4 .  7 

Thi's a i r c ra f t  was a McDonell Gouglas Aircraft  C o r p o r a t i o n  
. .  

-DC8-63 se r ia l  number-46114 which was impor t ed  i n t o  Canada o n  

A p r i l  29, 1 9 7 0 ,  o n  FAA Form 8130-4 w i t h  a Cer t i f i ca t e  of  

Airwor th iness  for Lkport nuxber 98527, 

T ranspor t  i s s u @  a C e r t i f i c a t e  o f  f i r x o r t h i n e s s  and also a 

Cer t i f i ca t e  of  Regis t ra t ion  i n  r e s p e c t  -to it ,  b o t h  o n  

The M i n i s t r y  o f  

A p r i l  30,  1 9 7 0 ,  b o t h  numbered CF-TIW (46114) . 

and a s s igned  t o  it s e r i a l  number 878. Upon acceptance  by 

A i r  Canada-the_-aircraf t  had f lown 7 h o u r s .  - A t  - t h a t  _ _  t i m e  - Air -. 
._ - 

Canada made v a r i o u s  checks and m o d i f i c a t i o n s  of a r o u t i n e  

n a t u r e  t o  t h e  a i r c ra f t .  Subsequent t o  t h i s  a i r c ra f t  be ing  

p u t  i n t o  se rv ice ,  Air Canada also c o r r e c t e d  ce r t a in  snags  

t h a t  had o c c u r r e d  t o  t h i s  a i rc raf t .  The d e t a i l s  of a l l  

t h e s e  are se t  o u t  i n  Schedule  10 of Appendix "D". 
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The p rope r  in ference  from t h i s  documentary evidence 

of t h e  r e c o r d s  i s  t h a t  (1) t h e  McEonell Douglas A i r c r a f t  

C o - q o r a t i o n '  s DC8-63 a i r c r a f t  number 8 78-CF-TIW Fias a d e q u a t e l y  

ma in ta ined  and c e r t i f i e d  i n .  accordance  w i t h  Air Canada's DC8 

Maintenance Manual I n s p e c t i o n  Schedules  and Procedures ,  and 

( 2 )  t h a t  an  a p p r a i s a l  of t h e  r e c o r d s  of Air Canada d i s c l o s e d  

no i r r e g u l a r i t i e s  i n  t h e  c l e a r a n c e  of f l i g h t  crew snags .  

On J u l y  5 ,  1 9 7 0 ,  t h e . d a y  of  t h i s  acc j -dent ,  a l l  t h e  
- ____ - - - ._ _ . - __ - - __________ 

f l i g h t  documentat ion w a s  c o n p l e t e d ,  i n c l u d i n g  load ing  

c a l c u l a t i o n s  which i n d i c a t e d  on t a k e  cff a gross  weight- of 

2 2 0 , 9 9 3  pounds' w i th  a cec t re  of g r a v i t y  of 2 5 . 3 3 %  M.A.C.  

(mean a e r o d y n a d c  chord)  2 ,  and a c a l c u l a t e d  l a n d i n g  weight  

a t  Toronto of 2 O 6 , O O O 3  and c a l c u l a t e d  c e n t r e  of g r a v i t y  

p o s i t i o n  2 4 . 7  M.A.C. Subsequent c a l c u l a t i o n s  i n d i c a t e d  
- - . __ _. . 

t h a t  t h e  ac tua l  l a n d i n g  weight  was 208,OOG pounds. This  

i n f o r m a t i o n  was de r ived  frorr! t h e  f l i g h t  da ta  r e c o r d e r  u s i n g  

t h e  f u e l  flow- parameter., 

The t o t a l  f u e l  l o a d  on d e p a r t u r e  from Montreal was 

4 0 , 0 0 0  pounds. (This  t o t a l  f u e l  l o a d  c o n s i s t e d  of - 

. . .. . . - . .. . .. .~ . ~ . . 
. . . . ~. . ~ - ... . . - - . . ~  . . . .. ~. 

P e r m i s s i b l e  gross weight a t  t a k e  off on t h i s  

The c e n t r e  of g r a v i t y  range  on  t h i s  seqies of 
- .~ - -. - .  

a i rc raf t  i s  350 , O O C  pounds. 
-. _. 

, a i rc raf t  i s  1 4  t o  31% M . A . C .  

The maximun p e r m i s s i b l e  l a n d i n g  weight of t h i s  
a i r c r a f t  i s  2 4 5 , 0 0 0  pounds. 
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1 1 , 5 1 8  pounds of ZP-4 f u e l  which was loaded a t  Morltreal and 

added t o  whatever  was t h e  r e s i d u a l  f u z l  t h e n  i n  the a i r c r a f t . )  

5. D e s c r i p t i o n  of S p o i l e r s  and Comner,ts on  
S p e c i f i c  Comgonents of  them used  i.n 
E 8  A i r c r a f t  

The f i n a l  mechanical  o p e r a t i o n  which r e s u l t e d  i n  

t h i s  c r a s h  was t h e  deploynent  o f  t h e  ground s p o i l e r s  o n  t h i s  

a i r c r a f t  a t  an i n a p p r o p r i a t e  t i m e ,  v i s . ,  when t he  a i r c r a f t  

was o n l y  about  60 f e e t  above runway 32 a t  Toronto I n t e r n a t i o n a l  

A i r p o r t .  For t h i s  r eason  a knowledge of t h e  o p e r a t i n g  

- 

c h a r a c t e r i s t i c s  of s p o i l e r s .  i s  e s s e n t i a l  t o  e x p l a i n  t h e  f l i g h t  

p r o f i l e  above r e f e r r e d  t o  and e t h e r  m a t t e r s  of t h e  a c c i d e n t  

..___ _- t o  a i r c r a f t  CF-TIW. 

A g e n e r a l  d e s c r i p t i o n  of t h e  d e v i c e ,  t o g e t h e r  w i th  

some conunentz o n  the  s p e c i f i c  conponents used i n  t h e  DC8 

a i rc raf t  t h e r e f o r e  -. i s  .now s e t  c u t  f o r  t h e  purposes o f  a s s i s t i n g  

i n  i n t e r p r e t a t i n g  t h e  whole o f  t h e  ev idence  in any way r e l a t i n g  

t h e r e t c  

The s p o i l e r ,  as i t s  name i m p l i e s ,  i s  an  aerodynamic ~ 

- ~ 

._ ~-~ 

c o n t r o l  d e v i c e  des igned  t o  s p o i i o r  d i s r u p t  t h e  smooth flow of 

a i r  around a s t r e a m l i n e d  bodv, such  as an a i r c r a f t  wing, w i t h  

t h e  object of i r x r e a s i n p  t h e  d rag ,  o r  reducing  t h e  l i f t , .  .(or b o t h ) .  

I n  i t s  mosr e lementary  r o l e  it h a s  been i n  use  f o r  

many y e a r s  i n  a i rc raf t  as a d rag  cont-i?ol dev ice  It u s u a l l y  



. 
takes  t h e  form of a f l a t  p l a t e  hinged t o  t h e  wing ' s  upper  

s u r f a c e  which miy be p r o j e c t e d  i n t o  t h e  airstream a t  t h e  w i l l  

of  t h e  p i l o t  (see Schedule 11 of  Appendix I 1 D f 1 ) ,  

The d r a g  f o r c e  r e s k l t i n g  frorr. t h e  ex tens ion  o f  t h i s  

s p o i l e r  w i l l  p e rmi t  t h e  a i r c r a f t  t o  aescend rapi .dly on a s t e e p  

g l i d e  p a t h  w i t h o u t  z c q u i r i n g  an e x c e s s i v e  forward speed  - a 
f l i g h t  manoeuvre which i s  d e s i r a b l e ,  for example (1) t o  

- ._.. . .- - -expose -.a_community-.on t h e  ground n e a r  an  a i r p o r t  t o  a minimum 

of a i r c r a f t  n o i s e ,  or i n  the approach t o  a l a n d i n g  on an a i r f i e l d  

l o c a t e d  i n  a deep v a l l e y ;  ( 2 )  i n  descending through a tmospher ic  

t u r b u l e n c e ;  cr ( 3 )  i n  a r a p i d  d e s c e n t  f c l l c w i n g  an emergcricy 

such  8s may o c c u r  du.e t o  t h e  l o s s  o f  c a b i n  p r e s s u r e  a t  a 

high a l t i t u d e .  

A more complex t y p e  of spoiler (see Schedule 1 2  o f  

Appendix 'ID'') may be employed i n  a d u a l  r o l e  t o  produce a 

r e d u c t i o n  in-.the l i f t ' a s  w e l l  as an i n c r e a s e  i n  t h e  d r a g  of t h e  

wing. This  i s  acccmplished by ex tend ing  a s p o i l e r  p l a t e ,  as 

before, and i n  a d d i t i o n  by opening a slot i n  t h e  wing t o  p e r n i t  
.. - air t o  flow from a reg ion  o f  h igh  p r e s s u r e  on t h e  ( lower)  

- 
- . _  ~ _ _ ~ ~  - . _  ~ 

s u r f a c e ,  t o  a r e g i o n  of l o w  p r e s s u r e  on t h e  (upper )  s u r f a c e  

of t h e  wing. 

lowspeed f l i g h t ,  a powerful stream of a i r  i s  e j e c t e d  th rough  the 

s l o t  t o  augment t h e  e f fec t  of t h e  p h y s i c a l . s p o i l - e r  and produces 

a s u b s t a n t i a l  reducti.ori i n  wing lift. 

When t h e  main f l a p s  of -:he wing are extecded  for 
~ - -  _ .  __ - - - -_ - ._ - 

S p o i l e r s  of t h i s  t y p e  are 



- GI - 
, 

u s e f u l  i n  two o p e r a t i n g  rcgirric,s - i n  f l i g h t  a t  

as a s~;pplen.ent to thc iiormel a i  rcraft: 1a.t era1 

( c i l w o n s ) ,  aGd on t h e  ground,  t o  r educe  w i n g  l i f t  a t  ' 

t h e  begj-ririj.ng of t h e  landi.ng run. 

S i n c e  spoilers cannot  g e n e r a t e  l i f t ,  t h e i r  u s e  as a 

l a t e r a l  c o n t r o l  dev ice  i n  t h e  f l i g h t  mgime i s  l i m i t e d  t o  

ope ra t in i t  on one wing a t  a t ime - t h e  wing on which it i s  

. r e q u i r e d  t o  r educe  l i f t  - and t h e y  are l i n k e d  t o  t h e  zileron--------- 

l a t e r a l  c o n t r o l  c i r . c u i t  i n  a manner which p r o v i d e s  for 

s p o i l e r  e x t e n s i o n  i n  c o n j u n c t i o n  wi th  t h e  "up" a i l e r o n  o n l y ,  

on t h e  "downgoing" wing. Thus if the  p i l o t  wishes  t o  roll t he  

a i r c r a f t  t o  t h e  l e f t ,  t h e  movement "up1' of t h e  a i l e r o n  on t h e  

l e f t - w i n g - w i l l  he accompanied by s p o i l e r  ex tens ion  o n  t h e  l e f t  - 

wing;  on t h e  r i g h t  wing t h e  s p o i l e r  w i l l  remain s t a t i o n a r y  

and f l u s h  with t h e  wing surface.  I n  many t y p e s  of a i r c ra f t  the 

spoilers are. r e q u i r e d  -... t o  ass i s t  t h e  a i l e r o n s  a t  low a i rspeeds  

o n l y ,  and it is common des ign  p r a c t i c e  t o  l i n k  t h e  power 

s o u r c e  of  t h e  f l i g h t  s p o i l e r  system t o  t h e  a c t u a t o r  of main 

wing f l a p s  or t h e  a c t u a t o r  which- exter.ds--the-landi-ng-gear so 
I-__-__ 

t h a t  t h e  s p o i l e r s  cannot  b e  l a t e r a l - c o n  

t h e  a i r c r a f t  is i n  a c o n f i g u r a t i o n  a p p r o p r i a t e  t o  t h e  t a k e  o f f  

or l a n d i n g .  
-___. 

-- -- ~ - -  ~~~ ~ ~ ~ 

- 
/ 

With respect t o  t h e  second,  o r  ground reg ime,  t h e  

o b j e c t  of u s i n g  spoi le r i s  t o  rrdump'' wirLg l i f t  i n  t h e  l a n d i n g  

manoeuvre i s  t o  apply  t h e  f u l l  weight  o? t h e  a i r c r a f t  t o  t h e  
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main wheels  of  t h e  l a n d i n g  g e a r  immediately upon touch down. 

It  i s  impor t an t  t h a t  t h i s  b e  accomplished as r a p i d l y  as 

p o s s i b l e  because  t he  a i r c ra f t  i s  t r a v e l l i n g  a t  a r e l a t i v e l y  

h i g h  speed  a t  touch  d o w n , * t h e r e  i s  a n  a p p r e c i a b l e  d e l a y  i n  

deve loping  r e v e r s e  t h r u s t  from t h e  e n z i n e s ,  and, i n  t h e  

absence  of a s t r o n g  r e t a r d i n g  f o r c e  from t h e  wheel b r a k e s ,  

a s u b s t a n t i a l  l e n g t h  of runway i s  was ted .  I n  t h i s  "ground" 

mode of -operation,_-obvious_ly it i s  e s s e n t i a l -  t h a t  - -  t h e  
- 

r e d u c t i o n  i n  l i f t  b e  symmetr ica l  across t h e  span  o f  t h e  wings - 
i . e . ,  t h a t  t h e  s p o i l e r s  be extended on b o t h  wings. 

I n  d i s c u s s i n g  t h e  u s e  of s p o i l e r s  it i s  necessa ry  t o  

d i s t i n g u i s h  between t h e  v a r i o u s  t y p e s  and modes of o p e r a t i o n ,  

as d e s c r i b e d  above. I n  summary, s p o i l e r s  may-be-employed-as - ~ 

( a )  A drag  d e v i c e  t o  c o n t r o l  t h e  f l i g h t  p a t h  

u s i n g  a s imple  s p o i l e r ,  ex tended  on 

-command by t h e  p i l o t .  . 

( b )  A l i f t  "dumping" d e v i c e - t o :  

(5.1 supplement t h e  a i l e r o n s  f o r  l a te ra l  

c o n t r o l  i n  f l i g h t .  coapled  t o  the------ 
_____ __ __ - 

a u t o m a t i c a l l y  "armed" f o r  u s e  a t  low 

(ii) l i m i t  t h e  ground r u n  w i t h a t h e  s p o i l e r  

"armed" f o r  u s e  e i t h t r  a t  l o w  a i r s p e e d s  

or o n  t h e  ground, and extended symmetr ica l ly  
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on b o t h  wings,  a u t o m a t i c a l l y  on ground 

c o n t a c t  or on commar;d by t h e  p i l o t .  

I n  t h e  Douglas DC8 a i rc raf t '  

second,  or lift "dumping", t y p e  -are employed t o  p rov ide  

l a t e r a l  c o n t r o l  i n  f l i g h t  and c o n t r o l  of t h e  ground r u n  

f o l l o w i n g  touch  down.' 

The two inboa rd  s p o i l e r s  ("ground" s p o i l e r s )  on  e i t h e r  s i d e  

are  f o r  ground use  o n l y .  

( l l f l i g h t i l  s p o j l e r s )  may b e  l i n k e d  t o  t h e  a i l e r o n s  ( t h e  mode 

i n t e n d e d  f o r  u se  i n  f l i g h t )  or l i n k e d  t o  t h e  "ground" 

s p o i l e r s  ( t h e  mode i n t e n d e d  t o  use or; t h e  ground) .  

Schedule  1 3  of Appendix llD1l.) 

There are f i v e  s p o i l e r s  i n  each wing. 

_. The t h r e e  cutboard--spoilers--  

(See 

I 

-- --- -~ -c . - - _-- 
I n  c r u i s i n i  f l i g h t ,  - a l l  spoilers are - - inopera t ive  F- A t  

l o w  a i r s p e e d s ,  t h e  s p o i l e r  h y d r a u l i c  system i s  a u t o m a t i c a l l y  

e n e r g i z e d  when t h e  a i r c ra f t  l a n d i n g  g e a r  i s  extended,  and 

u n l e s s  t h e - c o n t r o l  l e v e r  i n  t he  c o c k p i t  i s  moved. t h e  f l i g h t  

s p o i l e r s  a u t o m a t i c a l l y  respond t o  the movement o f  t h e  p i l o t ' s  

c o n t r o l  wheel t o  ass is t  t h e  a i l e r o n s  i n  provid ing  l a t e ra l  
-. - .. ... - ............. . . . . . . . . . . .  

c o n t r o l  i n  f l i p h t .  
. . . . . . . . . . .  .. ... .. __ ___ -. - _______- - _ _  _ _  - 

..... . . 

When t h e  p i l o t  wishes t o  have  a l l  t e n  s p o i l e r  

I _____ __ __ segments extend - s imul t aneous ly ,_he -  can  do so-  i n  two-wayg. 

(see Schedule  14 of Appendix "D") : 

(a )  (Manual c o n t r o l  f o r  immedia te ' ex tens ion)  

by g r a s p i n g  a l e v e r  which is l o c a t e d  on 



t h e  c o n t r o l  p e d e s t a l  i n  t h e  c o c k p i t  (see 

Schedule  15 of Appendix "I)") and p u l l i n g  i t  

a f t  (toward t h e  o p e r a t o r )  i n t o  t h e  ".extend" 

p o s i t i o n .  

( b )  (Automatic c o n t r o l )  

by l i f t i n g  t h e  same l e v e r  t o  engage an 

e l ec t ro -mechan ica l  a c t u a t o r  1 

I n  t h e  f i r s t  case (manual) t h e  extensj-on of  t h e  s p o i l e r s  
I-____________ 

- __ 
- 

i s  p r a c t i c a l l y  i n s t a n t a n e o u s ,  whether  t h e  a i rc raf t  i s  i n  

t h e  a i r  or on t h e  ground, provided  o n l y  t h a t  t h e  l a n d i n g  

g e a r  i s  ex tended .  

s p o i l e r s  w i l l  extend when a s i g n a l  i s  provided  by t h e  a i rcraf t  

I n  t h e  second case (au tomat i c )  t he  

l a n d i n g  g e a r  fo l lowing  c o n t a c t  - w i t h  - t h e  ground. -, - ~ -  - - .  - 

While many d e t a i l s  of t h e  o p e r a t i n g  mechanisms 

of  t h e  s D o i l e r s  are of no i n t e r e s t  h e r e ,  it i s  necessa ry  

t o  d e s c r i b e  t h e  -_ f u n c t i o n  of c e r t a i n  components i n  o r d e r  t o  

e x p l a i n  t h e  gaps i n  in fo rma t ion  and the misunders tandings ,  

which t h e  ev idence  of t h i s  I n q u i r y  d i sc losed ,  ex i s t ed  among 

i n s t r u c t o r s ,  p i l o t s ,  and maintenance pe r sonne l  To-begini------- __ 

w i t h ,  there  are impor t an t  d i f  f erences--between-the-ground----- 

s p o i l e r  o p e r a t i n g  mechanisms of t h e  e a r l i e r  (40) and t h e  

- . -  ___ - - - _ _  __ - - __.__ . 

__ - _ _  _ _  __ __ -~ _ _  __ - . 

The ac t  of r a i s i n g  t h e  level. t o  engage t h e  a u t o m a t i c  
f e a t u r e  r e v e a l s  a r e d  (Warnipg: band on t h e  l e v e r ,  and 
t h e  va r ious  manuals i s s u e d  by b o t h  t h e  a i r c r a f t  
manufac turer  and o p e r a t o r s  of the  a i rc raf t  d e s c r i b e  
t h i s  as "arming" the  ground s p o i l e r s .  
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l a t e r  (50, SO) DC8 a i r c r a f t  series ( see  S c h e d u l i  16 of 

.Appendix " D t t )  .+ 

I n  t h e  40  series of a i rc raf t ,  t h e  f o r c e  r e q u i r e d  a t  

t h e  knob o f  t h e  c o c k p i t  c o n t r o l  l e v e r  t o  f u l l y  ex tend  t h e  

ground s p o i l e r s  i n  t h e  a i r  was g iven  i n  ev idence  a t  t h i s  

I n q u i r y  as 70 - 90 pounds. The corresponding  f o r c e  f o r  t h e  

60 series, acco rd ing  t o  t e s t s  made by  the  M i n i s t r y  of  

Transpor t  Aircraft  Accident  I n v e s t i g a t i o n  D i v i s i o n  on a 

number of  a i r c ra f t ,  v a r i e s  c o n s i d e r a b l y  - w i t h  8 5  p e r  c e n t  

o f  t h e  a i rc raf t  demons t r a t ing  a p u l l  force requ i r emen t  o f  

4 5  pounds or l e s s ,  and one  a i rc raf t  i n  t he  t e s t  se t  r e q u i r i n g  

less t h a n  30 pounds. 

~ _____ ____ - __ . _ _  

The same tes t s  r e v e a l e d  t h a t  t h e  d i s t a n c e  

i n  which t h e  l e v e r  must t r a v e l  t o  produce t h e  f o r c e s  

d i s c u s s e d  above, is r e l a t i v e l y  s m a l l  (depending o n  t h e  

r i g g i n g  1 t o  1 . 5  i n c h e s  a t  t h e  q u a d r a n t ,  i n c r e a s e d  by a 

f a c t o r  of  roughly  3 a t  t h e  knob) .  
. - 

S i n c e  c e r t a i n  of t h e  Air Canada p i l o t s  ques t ioned  

t h e  r e l i a b i l i t y  o f  t h e  system i n  t h e  au tomat ic  c o n t r o l  mode 

(armed),  accord ing  t o  t h e - e v i d e n c e  a t  t h i s  I n q u i r y ,  it i s  also 
- __ necessa ry  t o - s a y  a few words ab o ut- t h e  m ec h a n i  Sm- used-t F-deplo  y- -  

t h e  DC8 s p o i l e r s  when t h e  l a n d i n g  g e a r  makes c o n t a c t  w i t h  t h e  

ground. 
- -- - - - - -_ - . - _  . _ _  - ~ - . . -  

- 

, 

I n  t h e  ea r l i e r  v i n t a g e  4 0  ser ies  a i r c ra f t ,  "armingtt 

of t h e  c o c k p i t  c o n t r o l  l e v e r  by l i f t i n g  i t  engages a mechanical  

system which extends t h e  ground s p o i l e r s  when t h e  nose l a n d i n g  
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g e a r  i s  compressed by t h e  weight  of  t h e  a i r c ra f t .  I n  t he  DC8-50 

and 60 se r ies ,  t h e  40 s y s t e m  is r e t a i n e d  as a back-up u n i t  t o  

a pr imary sys tem.  This  pr imary system i n c o r p o r a t e s  a s e n s i n g  

dev ice  which responds t o  a s i g n a l  g e n e r a t e d  i n  t h e  main 

u n d e r c a r r i a g e  wheels and an  e l e c t r i c a l l y  c o n t r o l l e d  a c t u a t o r  i n  

the s p o i l e r  c i r c u i t .  When t h i s  system i s  "armedtr by r a i s i n g  

t h e  c o n t r o l  l e v e r  (as  i n  t h e  40) i n  t h e  c o c k p i t ,  t h e  r o t a t i o n  

of c e r t a i n  combinat ions o f  t h e  main wheels a t  a speed of  
-_ __ ~- _ _ _  _ .  ~ - _. _____ ___-_ ___ __ ___- 

approximate ly  700-800 r .p .m.  will g e n e r a t e  t h e  e l ec t r i ca l  s i g n a l ,  

* t r i g g e r  t h e  a c t u a t o r ,  and .extend t h e  ground s p o i l e r s .  

6 .  The A i r c r a f t  S t r u c t u r e  and Systems 
1 

The i n t e g r i t y - o U h e  a i r c ra f t  s t r u c t u r e  and sys t ems ,  __ _ _  

p r i o r  t o  t h e  r a p i d  descent and touch  down on t h e  runway, is n o t  

i n  doubt  accord ing  t o  t h e  tes t imony.  The sequence of s i g n i f i c a n t  

e v e n t s  t h e r e a f t e r  is as fo l lows :  . -- 

A heavy l a n d i n g ,  w i t h  s u f f i c i e n t  force t o  mark t h e  

runway a t  t h e  p o i n t  of c o n t a c t  of t h e  wheels and t a i l  bumper, 

. caused number 4 engine pod, py lon  and a p o r t i o n  o f  lower-wing--- - - 

-- -- -- ._. 
_ _  ___. 

- -  
- 

____  _ _  - - 

p l a t i n g  t o  b reak  away from t h e  aircraft-  ( S K S c  

Appendix llD1l). There was f i r e  o n  t h e  ground, 
-_ __.__ ___ ~ _. . . 

observed  s t r eaming  from t h e  r i g h t  wing i n  t h e  

of  f l i g h t  fo l lowing  t h e  touch down. 

obse rved  i n  t h e  r i g h t  wing dur ing  t h e  c l imb .  

F i r e  -and 

and f u e l  was 

c l i m b  segment 
- __ - _-- .- - - - _ _ 

smoke were 

Approximately 



two and a h a l f  m i n u t e s  a f t e r  contact 

t h e ' a i r c r a f t  had reached  an a l t i t u d e  

with the ground,  when , 

o f  3 ,  1 0 0  f ee t ,  and was 

f l y i n g  l e v e l ,  t h r e e  e x p l o s i o n s ,  o c c u r r e d .  

l a r g e  s e c t i o n s  of wing p l a t i n g  above and below number 4 

( a l t e r n a t e )  f u e l  t a n k ,  i n  a n  area immediately a d j a c e n t  t o  

t h e  damage which occur red  i n  t h e  l a n d i n g  touch  down, The 

number 3 engine  and some small s e c t i o n s  of wing p l a t i n g  were 

s e p a r a t e d  from t h e  main s t r u c t u r e  a t  t h i s  t i m e  and t h e  h y d r a u l i c  

p r e s s u r e  i n  t h e  rudde r  and a i l e r o n  c o n t r o l  system dropped t o  

z e r o .  The second exp los ion ,  approximate ly  8 seconds l a t e r ,  

blew o f f  a s u b s t a n t i a l  p o r t i o n  of t h e  wing t i p  s t r u c t u r e .  

This  was fo l lowed i n  a f e w  seconds by a t h i r d  exp los ion  which 

blew o f f  a l a r g e  pane l  from t h e  t o p  s u r f a c e  of t h e  wing i n  t h e  

r e g i o n  of t h e  number 4 (main) f u e l  t a n k .  

The fi.rst blew o u t  

- -~ ~ __ ~ - 

- ._ - __ . - -. __ . _ __ _ _  __ 

With t h e  l o s s  of major  p o r t i o n s  of t h e  r i g h t  wing 

s t r u c t u r e  t h e  a i rc raf t  r o l l e d  t o  t h e  r i g h t  and descended t o  
. 

t h e  ground in-an u n c o n t r o l l a b l e  d i v e .  . 

To c o n s i d e r  t h e  sequence of e v e n t s  i n  more d e t a i l ,  

t h e  f i r s t  c o n t a c t  w i t h - t h e  runway was made by t h e  main wheels 
- _ _  __ - _ . _ _ _  ~ _ -  - _ _ _ -  - - of the  u n d e r c a r r i a g e  on  t h e  r igh t -hand s i d e  of t h e  a i rcraf t  at------- 

a ( v e r t i c a l )  v e l o c i t y  of approximately 1 8  f e e t  p e r  second,  

The o l e o  uni t '  on t h i s  s ide was damaged when t h e  p i s t o n  
_____ ~ - - . - - 

A shock abso rbe r  u n i t ,  i n c o r p o r a t i n g  a p i s t o n  i n  a 
c y l i n d e r  which c o n t a i n s  o i l  and a i r  under  p r e s s u r e .  
The p i s t o n  works a g a i n s t  t h e  p r e s s u r e  t o  r e d u c e  
v e r t i c a l  v e l o c i t y  and absorb  t h e  energy of t h e  
a i r c ra f t  i n  l a n d i n g .  
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"bottomed" a t  t h e  end of t h e  compression s t r o k e .  

Apar t  from t h i s ,  t h e  u n d e r c a r r i a g e  appeared t o  have 

s u f f e r e d  l i t t l e  damage from t h e  impact  w i t h  t h e  runway; it 

r e t r a c t e d  normally i n  t h e  subsequent  ove r shoo t  manoeuvre, 

and an  examination of t h e  attachment b r a c k e t s  and t r u n n i o n s  

i n  t h e  wreckage of t h e  a i rc raf t  d i d  n o t  r e v e a l  more e x t e n s i v e  

damage. 
____~_____.  ___ 

A t  t o u c h  down t h e  ( v e r t i c a l  1 - v e l o c i t y  and-energy--of-------- 

t h e  a i r c ra f t  exceeded t h e  d e s i g n  c a p a c i t y  o f  t h e  u n d e r c a r r i a g e  

by approximate ly  60 and 1 0 0  p e r  c e n t  r e s p e c t i v e l y .  I n  

t h e s e  c i rcumstances  it i s  n o t  s u r p r i s i n g  t h a t  t h e  v e r t i c a l  

force ( r e a c t i o n )  a p p l i e d  t o  t h e  airframe by t h e  u n d e r c a r r i a g e  
.- - --. - -I) "_ I__ _ _  __ -_ - 

s t r u t s  s u b s t a n t i a l l y  exceeded t h e  p e r m i s s i b l e  v a l u e s  f o r  which 

t h e  s t r u c t u r e  w a s  des igned .  

t h e  oleo l e g ,  and subsequent  "bottoming" of t h e  p i s t o n ,  t h e  

t i m e  h i s t o r y - o f  t h i s  force i s  n o t  known; undoubtedly it would 

d i s p l a y  t h e  c h a r a c t e r i s t i c s  of an impact  f o r c e  w i t h  a h i g h  

peak load sp read  o v e r  a ve ry  short t i m e  i n t e r v a l .  

Due t o  t h e  h igh  r a t e  of c l o s u r e s  of 

._ 

A s  a r e s u l t ,  
- -  - - . . _____ . _ _  

t h e  r e a d i n g  of t h e  acce le romete r  l o c a t e d  a t  .the c e n t r e - o f  
___-. - -- -_-.. - ____ - . - - - - -. 

g r a v i t y  of  t h e  a i r c r a f t ,  as shown by t h e  f l i g h t  r e c o r d e r ,  

canno t  be cons ide red  r e l i ab le  because t h i s  i n s t rumen t  is 

des igned  t o  r e c o r d  f l i g h t m a n o e u v r e s  and g u s t s  i n  which 
- . . - . . .- - .  .- ~ .- ~ _ _ _ _  .- .-. .. - -  ~~~ ~- ~ 

a c c e l e r a t i o n s  b u i l d  u p  more g r a d u a l l y  wi th  -time. 

w i t n e s s  t e s t i f i e d  t h a t  from t h e  f l i g h t  r e c o r d e r  traces one  c o u l d  

An e x p e r t  
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s t a t e  o n l y  t h a t  t h e  a c c e l e r a t i o n  a t  t h e  a i r c r a f t  c e n t r e  of 

g r a v i t y  exceeded 3.4 g . 1 Data s u p p l i e d  by  t h e  manufac tu re r  

of t h e  a i r c ra f t  s u g g e s t  t h a t  a v e r t i c a l  a c c e l e r a t i o n  of 5 g 

a t  t h e  c e n t r e  of g r a v i t y .  i s  .not  i n a p p r o p r i a t e  t o  a d e s c e n t  

v e l o c i t y  of about  1 8  fee t  p e r  second.  

The forces which would o c c u r  throughout  t h e  airframe 

would va ry  c o n s i d e r a b l y  from t h e  v a l u e  a t  t h e  a i r c ra f t  

-- - c e n t r e  of--gravity-due--to--el-astic-defo.rmations which -would 

occur  in a l a r g e  and r e l a t i v e l y  flexible s t r u c t u r e  under  the  

c o n d i t i o n s  of t h e  touch  down. Data provided  by t h e  a i rc raf t  

manufac tu re r  i n d i c a t e  t h a t  an  undercaTr iage  f o r c e  which would 

produce an a c c e l e r a t i o n  o f  5 g .  a t  t he  aircrazt c e n t r e  o f  

g r a v i t y  would produce 6 . 5  and 7.0 g .  a t  t h e  cen t r e -o f -g rav i ty -  -- 

of  number 3 and number 4 eng ine  pods, r e s p e c t i v e l y .  

These numbers a r e  c o n s i s t e n t  w i t h  t h e  ev idence  o n  

the  sequence.._of f a i l u r e s  i n  t h e  s t r u c t u r e ,  and a s t a t e m e n t  

by t h e  manufac tu re r  o n  t h e  l o a d s  r e q u i r e d  t o  f r a c t u r e  t h e  

eng ine  pylon-to-wing a t t achmen t s ,  i n  t h a t  t h e  a t t ac ’men t s  of  

number 4 py lon  f r a c t u r e d  comple te ly  and t h o s e  of number 3 p y l o n  
_ _ _  .. __-_ - 

. ______ ____ _______ - 
- - - - __-_  -_  - ...- ____.__ - - 

. ___ - 

- - . __ - - crgt!_is__the.-_ac_c_eleration due-to- gravi_ty-.-.!-g,-____- 
measured a t  t h e  aircraft c e n t r e  of g r a v i t y ,  i m p l i e s  
a force equa l  t o  5 times t h e  weight  o f  t h e  a i rc raf t .  
7 g a t  an  engine  pod i m p l i e s  a force o f  7 t i m e s  the  
weight  o f  t h e  eng ine  pod on the a t tachment  b r a c k e t s .  
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were s e v e r e l y  damaged i n  t h e  l a n d i n g  touch  down. 

. The des ign  phi losophy of t h i s  a i r c r a f t  i n c l u d e d  

p r o v i s i o n s  f o r  t h e  s e p a r a t i o n  of t h e  eng ine  pod 'and pylon 

from t h e  a i r c ra f t  s t r u c t u r e  when v e r t i c a l  loads of 7 g were 

expe r i enced .  

wing a t tachments  so  t h a t  t h e  ( s h e a r )  b r a c k e t  a t  t h e  f r o n t  s p a r  

f a i l s  f i r s t ,  under  v e r t i c a l  l o a d ,  fo l lowed by a p r o g r e s s i v e  

T h i s  i s  accomplished by s t r e s s i n g  t h e  pylon-to- 
b 

f a i l u r e  o f  t h e  bolts, f r o n t  t o  rear,-- i n - t h e  horizontal-(-thrus-t-)- 

a t t achmen t  (see Schedule  1 8  of  Appendix "D") . 
i n  t h i s  a c c i d e n t  t h e  h o r i z o n t a l  a t t achmen t s  d i d  n o t  perform 

i n  t h e  manner p re sc r ibed .  Some of  the .  b o l t s  a t  t h e  r ea r  d i d  

Unfo r tuna te ly ,  

n o t  f a i l ,  i n  sequence ,  and,  as a r e s u l t  l o a d s  were t r a n s m i t t e d  

t o  t h e  wing which caused a p o r t i o n o f  t h e  wing p l a t i n g  - which 

i s  also t h e  floor of  t h e  number 4 ( a l t e r n a t e )  f u e l  t a n k  - t o  

b e  carried away wi th  t h e  engine  pod and pylon .  

ev idence ,  i t  has been sugges t ed  t h a t  t h e  number 4 pod d i d  n o t  

f a i l  d i r e c t l y  downwards, a s i d e  component of t h e  f o r c e s  t w i s t e d  

- ~ - - -  - - _ _  - I - -  

From t h e  

t h e  py lon  t o  t h e  r i g h t ,  and prevented  t h e  a t tachments  from 

f a i l i n g  c l e a n l y ,  As a r e s u l t , -  a hole-approximate ly  f o u r  fee t  

l o n g  and t w o  f e e t  wide forward, i n c r e a s i n g  t o  f o u r  f e e t  a t  t h e  

r ea r ,  was l e f t  i n  t h e  bottom o f  t h e  wing p l a t e  o f  number 4 

U t e r n a t e  f u e l  t ank .  

- .  

______ --- - - _ _  ___ __ - _ -  - _  ________ _______ - - - - 

w 

___ -- __ I_- - ___ _____ - - - _  

I n  t h i s  a c c i d e n t ,  t h e  evidence showed a bundle  of 

e lec t r ica l  wi r ing ,  which normally connec ted  t h e  number 4 
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eng ine  w i t h  v a r i o u s  s e r v i c e s  i n  t h e  wing, w a s  severed  i n  

t h e  pylon  when t h e  l a t t e r  s e p a r a t e d  from t h e  wing i n  a 

manner which l e f t  a s u b s t a n t i a l  l e n g t h  t r a i l i n g  i n  t h e  r e g i o n  

of t h e  lower  wing s u r f a c e . w h e r e  t h e  f u e l  escaped from t h e  

number 4 ( a l t e r n a t e )  t a n k .  

found t o  be  burned and t h e  coppe r  ends f u s e d ,  i n d i c a t i n g  

t h a t  t h e  wires were s p a r k i n g .  

The i n s u l a t i o n  of t h i s  w i r e  w a s  a 

. 

It is q u i t e  p o s s i b l e  t h a t  t h i s  
was ~ t h e  s o u r c e  of igni-tion-_fo-r-the f i r s t1  exp los ion  which -- - - - .__ 

o c c u r r e d  when t h e  f u e l / a i r  r a t i o  of t h e  f l u i d  s t reaming f r o m  

t h e  wing f e l l  w i t h i n  t h e  c r i t i cax  r a n g e .  

Evidence was g iven  t h a t  t h e  f u e l  used i n  t h e  a i r c ra f t  

which c ra shed  was s p e c i f i c a t i o n  JP-4. T h i s  is' of concern 

- -  - because  JP-4 (wide c u t -  g a s o l i n e )  fue l - - i s -  more-volat i le- than----  - 

t h e  more widely used s p e c i f i c a t i o n  J P - 1  ( k e r o s e n e ) .  I n  

ev idence ,  it w a s  t h e  c o n s i d e r e d  o p i n i o n  of  t h e  e x p e r t s  o f  t he  

r e l e v a n t  group - t h a t  t h e  d i f f e r e n c e  i n  t h e  f lammabi l i ty  of 

JP-1 and JP-4 was no t  a fac tor  i n  t h i s  a c c i d e n t  because mists 

of JP-1  and JP-4 i n  t h e  a i r  are b o t h  flammable a t  t h e  f u e l  

t e m p e r a t u r e  which e x i s t e d  a t  t h e -  t i m e  of t he  a c c i d e n t ,  -and---- 
- -_______- I . ._ . 

- _ _ _  _____ - 
- _- __ _. - ... - __. - - . - - .- 

the  t u r b u l e n t  a i r  c o n d i t i o n s  w h i c k e x i s t e d  i n  t h e  open tank 

would r e n d e r  a n  exp los ion  e q u a l l y  p robab le  w i t h  e i t h e r  f u e l ,  
____ - __.I .____ --_____ - - ._ - __ ..__ 

A f t e r  t h e  f i r s t  e x p l o s i o n . t h i s  bundle  of wipes 
was c a r r i e d  away by a p o r t i o n  of t h e  s t r u c t u r e  
which s e p a r a t e d  from the  wing. 



b e a r i n g  i n  mind t h a t  a h i g h e r  minimum energy i s  r e q u i r e d  

t o  i g n i t e  a m i s t  o f  JP-1 f u e l  . . 
1 

The combination of e scap ing  f u e l  and t h e  s h o r t i n g  of  

t he  e lec t r ica l  c i r c u i t s ,  r e s u l t i n g  from t h e  t e a r i n g  o u t  of 

p a r t  of t h e  h a r n e s s ,  may have been t h e  pr imary s o u r c e  of the  

i g n i t i o n .  A l t e r n a t i v e l y ,  because  . .  t h e  eng ine  preceded t h e  

a i r c ra f t ,  a f t e r  t h e  i n i t i a l  t ouch  down, and l e f t  a t r a i l  of  
- - __ . . - __. __ . .__ 

burn ing  f u e l  on t h e  runway, i g n i t i o n  i n  t h e  f u e l  escaping 

from t h e  wing tank  may have  o c c u r r e d  when t h e  p l a n e  passed  

o v e r  t h e  flames i n  t h e  wake of t h e  eng ine .  A l t e r n a t i v e l y  also, 

t h e r e  may have been o t h e r  s o u r c e s  of t h i s  i g n i t i o n  b u t  i n  any 

even t  a de t e rmina t ion  of t h e  p r e c i s e  s o u r c e  i s  n o t  p o s s i b l e .  

The fact  i s  t h a t  t h e r e  was i g n i t i o n .  
- . -  - _  - - -  

The s t r u c t u r a l  and sys tems f a i l u r e s ,  i n c l u d i n g  t h e  

s e p a r a t i o n  of t h e  number 3 engine  pod', which fol lowed t h e  
- 

f i r s t  explos?on were a l so  documented _ i n  t h e  evidence.  

No ' s i g n i f i c a n c e  i s  a t t a c h e d  t o  t r a n s i e n t s  i n  t h e  data 

received by t h e  f l i g h t  recorder _ _  - i n  . -  s t a g e s  of  t h e  f l i g h t  f o l l o w i n g  

_ _  _ _  - _ _  - ._ ___ ____ _____ - 
_____-_I_ . 

The s p e c i f i c  c o n c l u s i o n  of t h e s e  e x p e r t s  was t h a t :  

f lamma b 1 e a t  t h e  f u e l--t emp erat uFF-c~nX-de%ed--and 
by v i r t u e  of t h e  open  t a n k ,  a i r  f l o w  would most, 
l i k e l y  c r e a t e  t u r b u l e n t  c o n d i t i o n s  w i t h i n  t h e  
t a n k ;  m i s t ,  a n d  hence e x p l o s i o r i  c o u l d  o c c u r  for 
e i t h e r  f u e l .  

-_____ - _ -  - - - - - - - - Because mists of  J P - 1  and J P - 4  i n  air a r e  b o t h  

* The evidence from t h e  wreckage showed t h a t  t h e  
v e r t i c a l  s h e a r  a t t achmen t s  o f  t h i s  engine w e r e  
s e r i o u s l y  demaged i n  t h e  first l and ing  impact .  
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t h e  f i r s t  impac t .  These may be a t t r i b u t e d  t o  spu r ious  . 

electr ical  s i g n a l s  o r i g i n a t i n g  i n  t h e  sys tems,  and 

p a r t i c u l a r l y  i n  l i m i t  sw i t ches  which were damaged. 

7 .  The Air C r e w  

The a i r  f l i g h t  crew o n  t h i s  a i rc raf t  a t  t h e  material 

t imes were as fo l lows :  

- ~ 
- - .  .-- -- ---- -- -- __- _-_ 

Capta in  P e t e r  Cameron Hamilton 

F i r s t  Officer Donald Rowland 

Second Off icer  H a r r y  Gordon H i l l .  

A l l  of t h e  crew were i n  e x c e l l e n t  p h y s i c a l  h e a l t h  and 

du r ing  t h e  p rev ious  48 hours  had l e d  a normal l i f e  and were 

w e l l  res ted and i n  f u l l  p o s s e s s i o n  of t h e i r  f a c u l t i e s .  
_ _  - - - . 

. - _ _ _ _  _ _ _  _ _  _ _ -  --..,----- "__-___ __I 

I n  

a d d i t i o n ,  all o f  t h e  crew were f u l l y  competent for t h e  jobs  t h a t  

t h e y  were doing on t h i s  day by  r e a s o n  of t h e i r  t r a i n i n g  and 

expe r i ence .  - (See  Schedule  1 9  of Appendix .- 1f3".)  

The Capta in  w a s  occupying t h e  l e f t - h a n d  seat  p r i o r  t o  

- ___ _ _ _ ~  - 
1 impact  . (See  a g a i n  Schedule-19 of Appendix l l D f l . )  

There was evidence  from which such an i n f e r e n c e  c o u l d  
____ __ .. be and was made .- Any- other-view-would _be-based--on __ 

c o n j e c t u r e  or s g e c u l a t i o n ,  no t  on  evidence.  I n  C a s w e Z Z  
v .  PoweZZ Duff ryn  A s s o c i a t e d  ColZierCes Ltd. (1939) 3 , 
All E.R. 7 2 2 ,  t h e  House of  Lords,  through Lord Wright,  
a t  page 7 3 3  used words which are a p t  in r e l a t i o n  t o  
t h i s  s u b j e c t  matter, when he  s a i d :  

c i r c u m s t a n t i a l  e v i d e n c e .  
d i s t i n g u i s h e d  from c o n j e c t u r e  or s p e c u l a t i o n .  

. , . T h e  C o u r t  t h e r e f o r e  i s  l e f t  t o  i n f e r e n c e  o r  
I n f e r e n c e  must  be  c a r e f u l l y  
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0 .  Meteoro logica l  I n f o r m a t i o n  

It  was e s t a b l i s h e d  t h a t  t h e  r e g u l a r  h o u r l y  weather  

o b s e r v a t i o n  t a k e n  a t  0 8 0  hour s  E.D.T.  a t  Toronto I n t e r n a t i o n a l  

A i r p o r t  on J u l y  5 ,  1 9 7 0  was: 

S c a t t e r e d  c l o u d  a t  3 , 5 0 0  f e e t .  
V i s i b i l i t y  20 m i l e s .  P r e s s u r e  t e n d e n c i e s  
087. T e m p e r a t u r e  6 4  d e g r e e s  f a r e n h e i t .  
D e w  p o i n t  5 4  d e g r e e s  f a r e n h e i t .  
3 0 0  d e g r e e s  t r u e  a t  1 2  m i l e s  p e r  h o u r .  

Wind 

I n  a d d i  t i 0  nJ-th-e- anomom-e t e ~ ~ a - d e v k c e - f o r -  meas urhg---- -- -- - - 

wind v e l o c i t y ,  r e c o r d s  a t  08:lO h o u r s ,  t h a t  s u r f  ace wind v a r i e d  

between 290 and 3 1 0  deg rees  t r u e  between 9 and 1 4  miles p e r  hour .  

There  was and i s  no r e c o r d  of wind s h e a r  a t  Toronto  

I n t e r n a t i o n a l  A i r p o r t .  ' The n e a r e s t  measurement a t  B u f f a l o ,  

N e w  York r e v e a l e d  t h a t  t h e r e  w a s  a 2 kno t  i n c r e a s e  i n  wind speed 

a t  1 , 0 0 0  f e e t  and a 3 k n o t  i n c r e a s e  a t  2 ,000  fee t .  

_ _  _ _  ~ ~ _ _  - _ _  - __ - -___ " _  ~- 

T h i s  s u g g e s t s  

t h a t  wind s h e a r  i n  t h e  v i c i n i t y  of Toronto I n t e r n a t i o n a l  A i r p o r t  

was i n s i g n i f i c a n t  i n  so f a r  as i t  might 
.- 

a f f e c t  t h e  o p e r a t i o n  o f  

t h e  a i r c ra f t .  

No * t u r b u l e n c e  was r e p o r t e d  i n  t h e  v i c i n i t y  of  Toronto  . __ 
_. 

T h e r e  can  b e  n o  i n f e r e n c e  u n l e s s  t h e r e  a r e  o b j e c t i v e  
f a c t s  f rom which  t o  i n f e r  t h e  o t h e r  f a c t s  w h i c h  i t  i s  
s ou g h t--t 0- e s t a b 1 i s h-.-In-s ome-c a s e s- -t he - o t h e r -fa c t s- c a n  
be i n f e r r e d  w i t h  as  much p r a c t i c a l  c e r t a i n t y  as if 
t h e y  had b e e n  a c t u a l l y  o b s e r v e d .  I n  o t h e r  cases t h e  
i n f e r e n c e  d o e s  n o t  go beyond r e a s o n a b l e  p r o b a b i l i t y .  
But i f  t h e r e  a r e  no  p o s i t i v e  p r o v e d  f a c t s  f r o m  which  
t h e  i n f e r e n c e  c a n  b e  made, t h e  method o f  i n f e r e n c e  
f a i l s  and  what  i s  l e f t  is mere s p e c u l a t i o n  or 
c o n j e c t u r e .  

- - - - - - - _. - __ - _ _ _  
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I 

1 n t er  na t i o  n a l  A i r p o r t  a t  t h e  material t i m e  by anyone. 

As a l r e a d y  d i scussed ,  t h e  ev idence  i s  c lear  t h a t  t he re  

was no t u r b u l e n c e  of  any s i g n i f i c a n c e  a t  t h e  material t i m e  and 

place f r o m  t h e  t w o  Boeing 727s  t h a t  had t a k e n  o f f  immediately 

p r i o r  t o  t h e  touch  down of t h i s  a i rc raf t .  

9 .  Air Traffic Con t ro l  Tower 
~ _- _ _ _ _ _  - _ ~ _ _  

The Air Traffic C o n t r o l  Tower w a s  s t r a t e g i c a l l y  l o c a t e d  

i n  r e f e r e n c e  t o  runway 32 .  (See Schehule  9 of Appendix trDrt > 

t h e  runways a t  Toronto I n t e r n a t i o n a l  A i r p o r t  .) 

- . -  - _- ~- - _- - 
0 t h e r  I n c i d e n t s  

The ev idence  d i s c l o s e d  t h a t  t h e  Cap ta in  was aware o f  an 

. .  - ---_'. _~._ ir 

10. 
- .. 

i n c i d e n t  i n v o l v i n g  i n v o l u n t a r y  deployment of  ground s p o i l e r s  and 

one o t h e r  i n c i d e n t  which he b e l i e v e d  t o  b e  i n v o l u n t a r y  deployment 

of  ground s p o i l e r s  i n  DC8 ser ies  a i r c ra f t .  
- 

The f i r s t  i n c i d e n t  was one t h a t  happened t o  an  S.A.S. DC8 . 

a i rc raf t  i n  Bergen Norway. A McDonell Douglas -Aircraft C o r p o r a t i o n  

a p p a r e n t l y  had happened i n  t h e  S.A.S.  i n c i d e n t .  

p l a c e  p r i o r  t o  September, 1 9 6 8 .  

These took 
- - - - __.___________- ___ _ _  -~ - - - 

I n  t h e  S.A.S .  i n c i d e n t  and i t s  d u p l i c a t i o n  by McDonell 

Douglas A i r c r a f t  Corpora t ion  t he  ground s p o i l e r s  became 

deployed i n  f l i g h t  whi le  armed wi thou t  any a c t i o n  t aken  by any 
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o f  t h e  crew, Apparent ly  t h e  c a u s e  was s p u r i o u s  e l e c t r i c a l  

v o l t a g e .  

A f t e r  t h a t ,  McDonell Douglas Aircraft Corpora t ion  made 

m o d i f i c a t i o n s  t o  t h e  e l ec t r i ca l  system of t h e  ground s p o i l e r  

system which i s  i n c l u d e d  i n  t h e  a n t i - s k i d  box ,  The ev idence  

of  t h e  e x p e r t s  was t h a t  "from the  i n f o r m a t i o n  w e  have t h i s  

m o d i f i c a t i o n  would make it i m p o s s i b l e  f o r  the  t y p e  o f  defec t  
. ~ 

- - .. _- 
which was exper ienced  by S .A.S. t o  occur agai-<'*.-- 

S i n c e  t h e n  t h e r e  has  never. been a n o t h e r  r eco rded  case 

of s p o i l e r  .deployment of t h i s  n a t u r e .  

The o t h e r  i n c i d e n t  concerned  a Canadian , P a c i f i c  A i r l i n e s  

L i m i t e d  DC ser ies  a i rc raf t  i n  Tokyo - _. on March - ._._ 4, 1966. -. _----I_ ___ -..-- ~- -- __ _ _  - 
C a p t a i n  Hamilton b e l i e v e d  t h a t  t h e  arming of the ground 

s p o i l e r s  i n  flight was a fac tor  i n  t h a t  a c c i d e n t .  This be l i e f  

h e l d  by h i m  was i n  f ac t  a mis t aken  be l ie f .  
~ - 

The a i r c r a f t  a c c i d e n t  r e p o r t  i -nqui ry  i n t o  t h i s  i n c i d e n t  

made by  t h e  Accident  I n v e s t i g a t i o n  C o m m i t t e e  for Canadian 

P a c i f i c  A i r l i n e s  L i m i t e d  and Br i t i sh  Overseas  Airways C o r p o r a t i o n  

reproduced  by t h e  Department of  Transport-with--th3- 

- 

__ ._ 
- - . - - --____ ____ ~ - ~- 

_ _ ~  - 

s n- o-f 
P r o f e s s o r  T o m i j i r o  Moriya, Chairman of t h e  Accident I n v e s t i g a t i o n  

Committee i n  Tokyo, Japan which was f i l e d  as a n  e x h i b i t  a t  

t h i s  I n q u i r y  e x p r e s s l y  n e g a t i v e s  t h e  be l i e f ,  h e l d  by C a p t a i n  Hamilton. 

- __ _ _  _ _  _-I__ - - . _  - __ - - __ __ - - 

I n t e r p r e t i n g  t h i s  ev idence  and r e l a t i n g  i t  t o  t h e  

ev idence  a l r e a d y  mentioned t h a t  t h e  F i r s t  O f f i c e r  d i d  no t  

'arm t h e  s p o i l e r s  on t h i s  a i rc raf t  b u t  i n s t e a d  p u l l e d  t h e  
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a c t i v a t i n g  l e v e r  a f t  t o  t h e  a f t  ex tend  p o s i t i o n ,  i t  i s  

beyond doubt i n  t h i s  case ( i . e . ,  f l i g h t  6 2 1  on  J u l y  5 ,  1 9 7 0 )  

t h a t  no s p u r i o u s  e lectr ical  s i g n a l  a c t u a t e d  t h e  ground 

spoiler because  t h e  s p o i 1 e r s . w o u l d  have  had t o  be armed i n  

t h e  f i r s t  p l a c e  t o  enab le  a s p u r i o u s  s i g n a l  t o  have been the  

cause  of  t h e  ground s p o i l e r s  being. deployed.  

11. The I n s t r u c t i o n s  Manuals ~ -________ -- 

The basic  document for t h e  o p e r a t i o n  of  t h e  DC8-63 

a i rc raf t  i s  t h e  l'DC8-63 FAA Approved F l i g h t  Manual" a u t h o r i z e d  

by t h e  U . S .  Federa l  Av ia t ion  Agency. 

F l i g h t  Manual e . .'' document p r e p a r e d  by t h e  a i rcraf t  

manufacturer (McDonell Douglas Aircraft Cdr?ora t ion)  and 

This  is "-the Aircraft 

___I_ I ___-____ _.__ - - ._ - - 

approved by . FAA. 

From t h i s  manufac tu re r ' s  f l i g h t  manual each i n d i v i d u a l  

a i rc raf t  o p e r a t o r  makes up i t s  o p e r a t i n g  mamal. 

case of  Air Canada t h i s  i s  c a l l e d  "Manual 55, DC8 Operat ing".  

- 
I n  t h e  

.- 

This  manual accord ing  t o  t h e  ev idence ,  i s  "one a s s o c i a t e d  w i t h  

- - - _ _  - - ___ - the,Certif icate=ofdMworthiness (Canada) "d-since t h i s  

C e r t i f i c a t e  requires t h e  o p e r a t i o n  of t h e  a i rcraf t  i n  

. ___ __ __ ___ __ - . - - _- __ - - - - - __ .  

- 

- - a c c o r d a n c e - w i t h - t h a t  f l i g h t  manual, it i n  fact  forms p a r t  of 

t h e  Ce r t i f i ca t e  of Airwor th iness  (Canada)" . 
Each i n d i v i d u a l  a i r c ra f t  o p e r a t o r ' s  own manual i s  

' provided  t o  each p i l o t  and forms t h e  t e x t  o f  his t r a i n i n g  
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programme. 

o p e r a t i n g  i n s t r u c t i o n s  for t h e  114011 9 "50 "  and 116011 ser ies  of  

t h e  DC8 a i r c ra f t  . 

Air Canada's Manual 55 DC8 Opera t ing  cove r s  
/ 

1 

( I n  t h i s  connec t ion ,  i t  shou ld  b e  observed  t h a t  o n l y  

c e r t a i n  of t h e  manuals have t o  b e  approved by t h e  M i n i s t r y  

of  T r a n s p o r t .  (See Schedule  20  of Appendix llD1l f o r  

M i n i s t r y  of T r a n s p o r t ' s  c i r c u l a r  as t o  t h i s  . I  I 
- ___._ ~ - -  - -- -.-___ 

Air Canada's Manual 55 DC8 Opera t ing  p r e s c r i b e d ,  i n  

r e l a t i o n  t o  t h e  !'Before-Landing Check" t o  b e  made on t h e  

a i r c ra f t ' s  f i n a l  approach i n  l a n d i n g  i n  o rde r  t o  c o n f i g u r e  

i t  for s u c h ' p u r p o s e ,  t h a t  f i v e  items o n  t h e  DC8-60 I ser ies  

of a i rc raf t  be checked and completed,  namely: 
- - _ _  - _-.___--__ ____i._ I - - . - _ _  

(i) l a n d i n g  g e a r  c o n t r o l  l e v e r . .  ..... .down 

(ii) l a n d i n g  l i g h t s  . . . . . . . . . . . . . . . . . . . . ex t end  E check,  
as r e q u i r e d  

(iii I .. alt imeters.  ...................... . se t  

( i v )  l a n d i n g  gear . .  .......... :. ....... . " l e v e r  down, t h r e e  
g reen  l i g h t s ,  f o u r  
p r e s s u r e s  check" 

- - - ._ .. _ . _  
- _ _  - ._ ( V I  s p o i l e r s . .  .............. i.. .-. ... .-."armed" . 

______ _____ - .. __ - - - . __ 
- 

- _ _  - __ __ __ __ 

I n  a d d i t i o n , ' t h e  p i l o t  f l y i n g  the  a i rc raf t  i s  r e q u i r e d  t o  

check and ca l l  " l e v e r ,  t h r e e  g r e e n  l i g h t s ,  

s p o i l e r s 1 '  which i s  done as a double check on  i t e m s  ( i v )  and  I (VI 

f o u r  p r e s s u r e s ,  
____. ____ ~ __ - . . - _. - _ -  

'above noted .  ' 

The M i n i s t r y  of Transpor t  d o e s ' n o t  compare t h e  manuals 
f i l e d  wi th  i t  of  t h e  v a r i o u s  Canadian a i r c r a f t  o p e r a t o r s  
fo r  t h e  purpose o f  n o t i n g  any d i f f e r 2 n c e s  i n  o p e r a t i n g  
procedures .  
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I n  f u r t h e r  a d d i t i o n ,  t h e  Second Of f i ce r  i s  i n s t r u c t e d  

t h a t  "he will p r e s e n t  t h e  mechanical  check l i s t  o v e r  t h e  

p e d e s t a l  f o r  t h e  C a p t a i n ' s  acknowledgement". 

I n  r e l a t i o n  t o  t h e  o p e r a t i o n  of t h e  ground s p o i l e r  

system i n  DC8 series a i r c r a f t ,  t h e  s i g n i f i c a n t  words employed 

i n  v a r i o u s  manuals and o t h e r  documents are s e t  o u t  i n  

Schedule  2 1  of Appendix l lD",  be ing  extracts  from t h e  fo l lowing :  

DC8-63 FAA Approved Ai rp lane  F l i g h t  Manual 
4 

. 

( S e c t i o n  111, Page 3 2 ,  Juhe  1 5 ,  1 9 6 7 ,  a l l  se r ies ) ,  

( S e c t i o n  111, Page 33, June  1 5 ,  1957,  60 se r ies ) .  

Operat ion.  Manual Douglas A i r c r a f t  Co. I n c .  

(2-152, Page 4, Code 1, May 1, 1 9 6 3 ,  40 s e r i e s ) .  
- _ _  . - _ _  

Canada 55 DC8 Opera t ing  Manual 

(Chapter  1 7 ,  Page 39,  J anua ry  1, 1 9 6 8 ,  40 ser ies) .  

Opera t ions  Manual Douglas Aircraft C o .  I n c  .. 

-(2.-152, ?age 4, Code 8 ,  August 1, 1 9 6 9 ,  60 s e r i e s ) .  

Bran i f  f I n t e r n a t i o n a l  Opera t ions  Manual 

(Page 1 6 ,  May 1 0 ,  1968) .  

Air CanadaC5 5--DC8 Opera t ing  Manual----- - __ - __ . ._ - - 

Air Canada 5 5  DC8 Opera t ing  Manual 
- .  

~ __  _ _ _ -  ____ - - - - ___ - - - -- - ___ - - - - - - 

( T r a n s m i t t a l  3 8 ,  March 1 3 ,  1 9 6 8 1 .  

and a lso:  

Air Canada Lesson P l a n  No. 21, Page 10 
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Air Canada l l S p o i l e r  Systems T r a i n i n g  Aid - Quest ions  

for p i l o t  s u p e r v i s o r s " ,  Page 2 .  

Air Canada DC8 Check Yourse l f  Cockp i t  Levers  40/50/60, 

Pages 6-7,  A p r i l  1 7 ,  1 9 6 9 .  

E a s t e r n  A i r  L ines  DC8-63 Flight Manual, October  1, 1 9 6 9 .  

KLM DC8 Flight Manual 60 series .. 
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. 1. 

COMMENTS AND OBSERVATIONS O N  THE 
CIRCUMSTANCES OF THIS ACCIDENT 

Exp lana t ion  

As t h i s  was a s o - c a l l e d  Itground s p o i l e r "  a c c i d e n t ,  

what i s  r e l a t e d  here i n  a c r i t i ca l  f a s h i o n  are t h e  
. ~ _ _  c i rcums t anc  e s  of t h i  s- acci d e n t  germane t o - t K F f  inal-fact- 

t h a t  t h e  Itground s p o i l e r s 1 '  on  t h i s  a i r c ra f t  were i n a d v e r t e n t l y  ' 

a c t i v a t e d  a t  an  inoppor tune  t i m e  w i t h  c a t a s t r o p h i c  consequences.  , 

These c i rcumstances  d i v i d e  c o n v e n i e n t l y  i n t o  t h e  
I 

fo l lowing  f o u r  p a r t s ,  namely: (1) t h e  d e s i g n  of t h e  ' 

a i rc raf t ;  (2) t h e  i n s t r u c t i o n  manuals; ( 3 )  p i l o t  t r a i n i n g ;  
- 

~ 

- - -  
---=. - -- - __ . - - ___ __ _. - - 

and ( 4)' maintenance of  s t a n d a r d i z a t i o n  o p e r a t i n g  procedures  

i n  t h e  c o c k p i t .  
-_ 

2. The Design of  t h e  Ai rcraf t  

_ _  - - ._ (a )  The s p o i l e r  a c t u a t i n g  system 

__ 
_____ - The s p o i l e r  a c t u a t i n g  systerc  of this-- - _ _ _ _  - -  

_. _____ _ - -. . . 

aircraf t  was such  t h a t  when t h e  l a n d i n g  g e a r  i s  

extended -a- p u l l  i ng --of - t h  e a c t u  a t  5. ng- 1 e v e r  -b y-a------- 

pe r son  i n  t h e  c o c k p i t  a d i s t a n c e  of (depending 

o n  t h e  r i g g i n g )  1 t o  1 . 5 l 1  a t  t h e  q u z d r a n t ,  i n c r e a s e d  

by a f a c t o r  of 3 a t  t h e  knob, causes  t h e  ground 

- __ - ___ _ _  - - 

s p o i l e r s  t o  be  deployed.  
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When t h i s  manual mode i s  employed wi th  t h e  

a i rc raf t  on t h e  ground, it i s  n e c e s s a r y  t o  raise 

t h e  a c t u a t i n g  l e v e r  a f t e r  i t  i s  pull3-d i n  o r d e r  t o  

h o l d  t h e  ground s p o i l e r s  i n  t h e  ex tended  p o s i t i o n ,  

o t h e r w i s e  t h e  l e v e r  w i l l  r e t u r n  t o  t h e  i n i t i a l  

( n u l l )  s e t t i n g  and t h e  ground s p o i l e r s  w i l l  r e t r a c t .  

A l t e r n a t i v e l y ,  a r a i s i n g ,  i n s t e a d  of a 

pul l ing , -of - the- (same)  a c t u a t i n g  lev ,  or engages a ~ -- 

mechanical  dev ice  which c a u s e s  t h e  ground s p o i l e r s  

t o  a u t o m a t i c a l l y  deploy when t h e  l a n d i n g  g e a r  

c o n t a c t s  t h e  ground. This  act  of r a i s i n g  t h e  a c t u a t i n g  

l e v e r  t o  engage t h e  au tomat ic  f e a t u r e  r e v e a l s  a 
red' (warning)  band--on the-- lever  .-I- ~ - . - __ 

These m u l t i p l e  motions w i t h  a s i n g l e  r a i s i n g ,  

p u l l i n g ,  p u l l i n g  and r a i s i n g ,  r e a d i l y  l e n d  themselves  

t o  confus ion  - and mis t akes  and are  more a p p r o p r i a t e  

t o  t h e  o p e r a t i o n  of a secondary system, such iis 

h e a t i n g  and v e n t i l a t i n g ,  t han  t o  t h e  primary l i f t  f o r c e  

on t h e  wings of  an a i r p l a n e . -  When-the consequences - ~ ~ ~ -  ---- 

ground are c a t a s t r o p h i c ,  as a minimurn, one would e x p e c t  

a guard  on t h e  a c t u a t i n g  l e v e r  of  sone k ind ,  such  as 
- - __ - - - - _.___ __ __-__ __ _.___ - __ - - - ._ - 

The i n s t r u c t i o n  manuals i s s u e d  by both t h e  
manufac turer  and t h e  o p e r a t o r  of t h e  a i r c r a f t  
d e s c r i b e  t h i s  a s  "arming". 
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a g a t e  which would have t o  b e  removed by a s e p a r a t e  

and d e l i b e r a t e  manual a c t i o n  Safeguards  of .this f 

k i n d  a r e  cGmmon p r a c t i c e  i n  a i rc raf t  d e s i g n ;  w i t h  

wing f l a p s  where a . r a p i d  r e t r a c t i o n  cou ld  produce an 

a b r u p t  l o s s  of l i f t ,  f o r  example, t h e  r e t r a c t i o n  

mechanism i s  d e l i b e r a t e l y  des igned  e i t h e r  t o  o p e r a t e  

s lowly  and t o  " f a i l  safe", or t h e  a c t u a t i n g  l e v e r  

i s  "gated"- so  - t h a t - f l  ap --retraction~~s-accompl;--i-shed-- 

i n  a ser ies  o f  s t e p s ,  and t o  proceed from one s t e p  
I 

t o  t h e  nex t  r e q u i r e s  a s e p a r a t e  d e l i b e r a t e  a c t i o n  

by  t h e  p i l o t .  

The absence of a s a f e g u a r d  of , t h i s  k ind  i s  a l l  

t h e  more remarkable  when one c o n s i d e r s  d i f fe rences . . -  - - - -  .. 

between t h e  4 0  and t h e  50/60 ser ies  of OC8 a i rc raf t  

i n  t h e  f o r c e  r e q u i r e d  t o  o p e r a t e  t h e  a c t u a t o r  l e v e r .  

While -_ a "pul l ing1 '  f o r c e  r equ i r emen t  i n  t h e  40  series 

of 7 0  - 90 pounds nay have been considered '  t o  be a 

d e t e r r e n t  a g a i n s t  an i n a d v e r t e n t  moverrent of t h e  l e v e r  

- t h &  .modif i -cat ions t o  t h e  s y s t e m  which reduced t h e  

a i r c r a f t  most c e r t a i n l y  made the c p r a t i o n  of t h e  
. . 

. - - - - -. - - ____ - - .____ 

l e v e r  too  easy .  
I 

The ev idence  was t o  t h e  effect  t h a t ,  

- 

This  argument i s  r e j e c t e d .  
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depending on  t h e  r i g g i n g  of t h e  c o n t r o l s ,  i t  w a s  

o c c a s i o n a l l y  n e c e s s a r y  t o  " j i g g l e "  t h e  actuator  l e v e r  

' backwards and forwards  i n  o r d e r  t o  r a i se  i t  t o  

engage t h e  au tomat i c  c o n t r o l .  It i s  n o t  beyond t h e  

bounds o f  p o s s i b i l i t y  t h a t  e x p e r i e n c e s  wi th  t h e  

r e l a t i v e l y  s t i f f  40 ser ies  c o n t r o l  mechanism would 

engender  a f a l se  s e n s e  of s e c u r i t y  i n  hand l ing  t h e  

r e l a t i v e l y  - s o f t  60  c o n t r o l s ,  p a r t i c u l a r l y  when-the 

movement r e q u i r e d  f o r  t h e  a b r u p t  deployment of  ground 

s p o i i e r s  was so small. 

The wisdom of us ing  a r e d  warning s i g n  and 

t h e  terminology "arming" t o  i n d i c a t e  t h a t  t h e  ground 

s p o i l e r  - c o n t r o l  -__. - .- a c t u a t i n g - l e v e r  1-- --- is engaged with- t h e  

au tomat i c  p o r t i o n  of t h e  system i s  d e b a t a b l e .  A 

system i s  "armed", s u r e l y ,  when impor t an t  and 

i r r e v e r s i b l e  consequences flow p r o n p t l y  from a s i n g l e  

manual o p e r a t i o n ,  such  as t h e  p u l l i n g  of a l e v e r  or 
~ -- 

t h e  c l o s i n g  of a swi t ch .  

While i n  t h e - f o r e g o i n g  it was s u g g e s t e d _ t h a t  .._ 

_ _  _ _ -  -- -a g a t e -  cn-the-control=lever-would=provide-a-minimum-- --- - -- - - 

s a f e g u a r d ,  a s u p e r i o r  arrangement t o  a ga ted  c o n t r o l  

__ - - . - would -appea r-to--bsa-cont rol-which--i-s- inoperative--------- --- 

i n  a l l  regimens of f l i g h t ,  and one wonders why t h i s  

was n o t  adopted for t h e  DC8 50/60 a i x r a f t  se r ies .  

I n  t h e  40  s e r i e s ,  presumably, t he re  were doubts  abou t  
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t h e  e f f e c t i v e n e s s  of t h e  a u t o m a t i c  "ground s h i f t "  

mechanism on t h e  nose-xheel c o n t r o l  i n  c e r t a i n  

c i rcumstances ,  and tkle manual c o n t r o l  w a s  i n t ended  

t o  s e r v e  as a back-up d e v i c e .  I n  t h e  5 0 / 6 0  ser ies  

t h e  primary s i g n a l  f o r  t h e  au tomat i c  system o r i g i -  

n a t e s  i n  t h e  r o t a t i o n  of  main wheels ,  w i t h  t h e  nose- 

wheel ''ground s h i f t "  dev ice  a s  a back-up, and it 

i s d i  f f i c u l t  t o ~ u n  d e r  s_t and-t h - e - n e r d L f o . r a a m  aL- ._ - 

"over r id ing1 '  d e v i c e  or, if a need does ex i s t ,  why 

it cannot  be ene rg ized  by wheel " s p i n  up" so t h a t  

t h e  ground s p o i l e r  c o n t r o l  canno t  f u n c t i o n  i n  f l i g h t .  

( b )  Engine pod a t tachment  s t r u c t u r e  

While t h e  pr imary c a u s e  cf t h e  a c c i d e n t  was - - - =  

.-- 

t h e  p r e n a t u r e  i n - f l i g h t  deployment of ground 

s p o i l e r s ,  t h e r e  is t h e  p o s s i b i l i t y  t h a t  t h e  conse- 

que.nces would have been less s e v e r e  i f  a fuel. t a n k  
-- -_ 

had n o t  r u p t u r e d .  This  p o s s i b i l i t y  is s t r eng thened  

by t h e  ev idence  th.at  t h e  airframe and systems,  a p a r t  
_ _  ----from--the-numb-er--4-- a l te rna te  f u e l  t a n k ,  suffered no __ - 

Cur ren t  des ign  p r a c t i c e  i n  a i r c ra f t  s t r u c t u r e s  i s  

t o  provide  adequate  s t r e n g t h  for a wide range of 
~ . . - _ _ _ _ -  - .~ . .-,-_ - __ ______ ~ - - 

"probable"  l cads ,  w i t h  generous  f a c t o r s  of s a f e t y  

as a p r e c a u t i o n  a g a i n s t  t h e  "improba5le" case of a v e r y .  

s e v e r e  l o a d .  T y p i c a l l y ,  t h e  " m c s t  p:mbahle'' l o a d s  
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w o ~ l d  be a p p r o p r i a t e  t o  d e s c e n t  r a t e s  of 2 t o  3 fee t  

p e r  second,  a ve ry  s e v e r e  l o a d ,  h i g h l y  improbable  

and c l o s e  t o  t h e  c a p a c i t y  o f  t h e  l a n d i n g  gear', would 

r e s u l t  f r o m  a v e r t i c a l  d e s c e n t  r a t e  o f  lo1 fee t  

p e r  second.  

Above t h i s  r ange  of d e s c e n t  speeds  t h e r e  
# 

i s  a g ray  area where it i s  g e n e r a l l y  i m p r a c t i c a b l e  

to-design an ai . r f rame which will s u s t a i n  t h e  - -- 

r e s u l t i n g  l o a d s  wi thou t  some damage, b u t  where 

" i n c i d e n t s "  o c c u r  o f t e n  enough t o  j u s t i f y  a r e q u i r e -  

ment t h a t  t h e  modes of f a i l u r e  shou ld  be p r e d i c t a b l e  

and a f f o r d  t h e  a i r c r a f t  occupants  w i t h  t h e  maximum 

degree  o f -  p r o t e c t i o n - w h i c h  i s  p r a c t i c a b l e  under  t h e  

circumGtances.  Th i s  i s  c o n s i s t e n t  w i th  t h e  ev idence  

_-__________ 
. s  

t h a t  t h e  des ign  phi losophy of t h e  manufac turer  of t h i s  

a i rcraf t  w a s  t o  make p r o v i s i o n  fo r  a c l e a n  breek-away 

of t h e  powerplant  i n  t h e  e v e n t  of a l and ing  which 

- 

produced loads i n  e x c e s s  of normal dos ign  r e q u i r e m e n t s .  

From-the evidence ,  there- i s - l i t t l e - d o u b t -  that----- 
.-___ ____ ____ - ._ - - . - - _. - - .- t h e  l o a d s  exper ienced  a t  the-number-$- 

i n  excess  of  normal des ign  r e q u i r e n e n t s ,  and t h e  

I' -This v e r t i c a l  v e l o c i t y  would r e s u l t  from f l y i n g  . 
d i r e c t l y  down t h e  conven t iona l  g l ide  p a t h  Ki thou t  
any. a t t e m p t  t o  l lroundout" or _"flare" t h e  a i r c ra f t  
p r i o r  t o  touch  down. 
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s e p a r a t i o n  cf t h e  pod and pylon from t h e  wing 

s t r u c t u r e  w a s  t o  be expec ted .  

sequence  of f a i l u r e s  i n  t h e  zit tachments,  p o s s i b l y  due 

t o  u n a n t i c i p a t e d  comp’onents of t h e  l oad ,  w a s  n o t  

Unfo r tuna te ly  the 

accord ing  t o  p l a n ,  and some wing p l a t i n g ,  which 

a l so  s e r v e d  as t h e  f l o o r  of a f u e l  t a n k ,  was t o r n  

o u t  of t h e  s t r u c t u r e .  
_ _ _ _  ____  -- ’ On e-c annot-di snti-ss-l. igh-txy- t he-di-f f i c u l  t i-e s- -- -- ___--~- 

__ - . 

i n  d e s i g n i n g  an eng ine  pod a t t achmen t  s t r u c t u r e  which 

w i l l  have s u f f i c i e n t  s t r e n g t h ,  w i th  an  adequate  

s a f e t y  margin,  t o  s u s t a i n  t h e  loads a r i s i n g  i n  all 

manoeuvres which are probab le ,  i n c l u d i n g  a tmospher ic  

g u s t s  and l a n d i n g s  on rough rmways ,  
y e t  a t  some ~-. l__l_--c-l-_ __ _. ._ - . _ - 

modera te ly  h i g h e r  load ,  or combinat ion of loads ,  w i l l  

b r e z k  f ree  i n  a manner which w i l l  n c t  endanger t h e  

s t r u c t u r e  as a .who le .  

d i f f i c u l t i e s ,  and t h e  p o s s i b i l i t y  tl-ai- t h e y  r e q u i r e  

some e l a b o r a t i o n ,  it i s  b e l i e v e d  t h a t  it i s  w i t h i n  

the-capacity of t h e  d e s i g n e r  t o  develop  an a t tachment  

s t r u c t u r e  which w i l l  f a i l  unde r  t h e  c o n d i t i o n s  s t a t e d  

While r e c o g n i z i n g  t h e s e  

- __ __- 

_. - --  __ _ _  - _ _  - - __  __ - . _.. . 

wi thou t  i n v o l v i n g  t h e  wing p l a t i n g  i n  t h e  f a i l u r e .  

is cons ide red  that  t h i s  requi rement  i s  mandatory i n  

a i rcraf t  such as t h e  DC8 series which use  t h e  wing 

It  
____ __ 

p l a t i n g  t o  which a pylon i s  a t t a c h e d  as t h e  floor 

of a f u e l  t a n k .  
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( c )  The e l e c t r i c a l  s y s t e m  

S i m i l a r  c o n s i d e r a t i o n s  apply  t o  t h e  d e s i g n  

of  t h e  e lectr ical  system. 

n o t  possible t o  a n t i c i p a t e  a l l  modes o f  f a i l u r e  which 

may o c c u r  w i t h  major damage t o  t h e  aLrframe. 

minor  damage, such  as t h e  s e p a r a t i o n  of  a powerplan t ,  

One r e c o g n i z e s .  t h a t  i t  i s  

With 

however , it  i s  b e l i e v e d  t h a t  it i s  e n t i r e l y  r e a s o n a b l e  

t h a t  any f a i l u r e  of  any e lectr ical  c a b l e s  which c o u l d  

p rov ide  a s o u r c e  o f  i g n i t i o n  s h a l l  t a k e  p l a c e  i n  a 

r e g i o n  remote from t h e  p a t h  of e scap ing  1 f u e l .  

The I n s  t r u c t i o r s  Manuals 
- -  - - ._- - 3 .  

- __.  

The wording of t h e  v a r i o u s  manuals and c e r t a i n  o t h e r  

documents have a l r e a d y  been r eco rded  i n  P a r t  D ( s e e  
. 

Schedule  2 1  of- Appendix "D" i n  p a r t i c u l a r ) .  

Speaking g e n e r a l l y ,  i n  r e s p e c t  t o  the  e x t r a c t s  from 

t h e s e  documents t h a t  have been r eco rded ,  c e r t a i n  of them con ta i r ;  

mis leading-  s t a t e m e n t s ,  c er  t a i  ni-o f---t h em-i-nc ompl-e te--s t a t  e m  e n t  s; 

s t a t e m e n t s ,  i n  r e l a t i o n  t o  t h e  o p e r a t i o n  of t h e  ground s p o i l e r  - 
. - - - ___ _p-p___-p---- _ _  . 

system on series DC8 a i r c ra f t .  The d e t a i l s  of such are s e t  

o u t  i n  Schedule  1 of Appendix " E t r .  

From t h e s e  fac ts ,  i t  appears  c lear  that  t h e  va r ious  

.au'thors o f  t h e  manuals and o t h e r  documents referred t o  d i d  

n o t  r e a l l y  unders tand  t h e  whole of t h e  opers . t ing  mechanism 



of t,Ls grcund s p o i l e r  system on  t h e  DC8 seFies a i rc raf ,  or 

o t h e r w i s e  t h e y  would have been more e x p l i c i t  n o t  o n l y  i n  

d e s c r i b i n g  t h e  f u n c t i o n s  o f  i t ,  b u t  a l s o  t h e y  would have 

i n s e r t e d  i n  t h e  manuals a most d e f i n i t e  warning of what 

would happen i n  t h e  event  o f  some i n a d v e r t e n t  0-r d e l i b e r a t e  

act  done by any a i r  crew personriel  c a u s i n g  t h e  ground s p o i l e r s  

t o  be deployed wh i l e  any of such  a i r c r a f t  wwe i n  f l i g h t .  

As alr ea dy-s t ated,--C.anad ian-aircra f-tL o p era t o  r s , - 

i n c l u d i n g  Air Canada, i n  p r e p a r i n g  t h e i r  r e s p e c t i v e  manuals,  

r e l i e d  o n  t h e  manufac tu re r ' s  manuals. 

been n a t u r a l  fo r  them t o  have presuxed t h a t  t h e  I m a n u f a c t u r e r ' s  

manuals would b e  e x p l i c i t  and c o r r e c t  i n  r e L a t i o n  t o  t h e s e  matters. 

Never the l e s s ,  however, A i r  Canada and o t h e r  Canadian-aircraf-t- _ _  

I n  doing s o ,  i t  may have  

. o p e r a t o r s  shou ld  have t a k e n  independent  s t e p s  t o  have 

corrected a l l  d e f i c i e n c i e s ,  e r r o r s  and mis l ead ing  s t a t e m e n t s .  

As a l r e a d y  s ta ted  a l so ,  t h e  M i n i s t r y  of Transpor t  does 

n o t  approve t h e  a i r c r a f t  o p e r a t o r ' s  manuals b u t  r e l i e s  on  the  

manufac tu re r ' s  manual which i n  e f f e c t  becomes part o f  t h e  
_-  - - __ - __ 

M i n i s t r y  of  T r a n s p o r t ' s  a i r w o r t h i n e s s  c e r t i f i c a t e , -  The Ministry - -- 

of Transpor t  t h e r e f o r e  in f ac t  r e l i e s  o n t h e  accuracy  and 

e x p l i c i t n e s s  of t he  manufac tu re r ' s  manuals.  

- - - -  - - _ _  - -_______ _ _ ~ _ _ _ _  _ _  

It  would seem 

r e a s o n a b l e  t h e r e f o r e ,  t h a t  t h e  M i n i s t r y  of Transpor t  should 

n o t  o n l y  have checked each  i n d i v i d u a l  CanadLan a i rc raf t  

o p e r a t o r s  manual a g a i n s t  t h e  manufac turer  s manual 
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for d i s c r e p a n c i e s ,  i n a c c u r a c i e s  and d i f f e r e n c e s  ,' b u t  f o r  

t h e  same purpose also should have checked each Canadian a i r c r a f t  

o p e r a t o r s '  manual w i t h  every .  o t h e r  Canadiar, a i rc raf t  o p e r a t o r s '  ' 

manual. I f  i t  had done. so, i t  would have been p o s s i b l e  f o r  

it t o  have a l e r t e d  A i r  Canada as t o  t h e  haz,ards of  o p e r a t i n g  

t h i s  groclrid s p o i l e r  system i n  t h i s  series IC8 a i rc raf t  and i t  

would have been p o s s i b l e  f o r  i t  t o  have  o r d e r e d  t h a t  a p p r o p r i a t e  

remedial  a c t i o n  b e  t a k e n  by A i r  Canada i n  r e l a t i o n - t o t h e  

l a t t e r ' s  manuals. 

____ 

I n  a d d i t i o n ,  perhaps  i f  all t h i s  had been done, t h e  

confus ion  mong and t h e  d e b a t e  between A i r  Canada p i l o t s  as t o  

t h e  s a f e s t  way t o  ,cause  t h e  ground s p o i l e r s  o n  CiC8 series 

aircraft-  t o  b e  deployed would have been  r e s o l v e d .  
- -- .- . 

4 .  P i l o t  T ra in ing  

From t h e  ev idence ,  it i s  p a t e n t  t h a t  t h e  Air Cenada 

Ground T r a i n i n g  School S t a f f ,  u n t i l  J u l y  5 ,  1 9 7 0 ,  d i d  n o t  

know tha t  t h e  grcund s p o i l e r s  on  the DC8s c c u l d  b e  deployed 

i n -  f l i g h t -  when _ t h e _ w n d e r c a r r i a g e  -~ w a  - . 

- ._ - . ._ - - __ - - __ __ _ _  __ - - __ ____ - . - 
- 

________I 

p u l l i n g  a f t  t h e  a c t u a t i n g  l e v e r  i n  the c o c k p i t  whether or 
.. 

______ nort_--the-lever was -armed. ._ Wh57 _the  -op-eratior-s -- s ta f f  ~ or t h e  _ _  

eng inee r ing  s ta f f  or both o f  Air Canada d i t  n o t  corrmunicate 

t h i s  i n f o r m a t i o n  t o  t h e  A i r  Canada Ground T r a i n i n g  School 

S t a f f  long p r i o r  t o  J u l y  5 ,  1 9 7 0  is d i f f i c u l t  t o  understand;  

e s p e c i a l l y  when t h e  whole mat ter  o f  when ar-d how t h e s e  

ground s p o i l e r s  could  b e  deployed i n  f l i g h t  was t h e  s u b j  
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o f  wide d e b a t e  and d i s c u s s i o n  among Air Canada p i l o t s T d n d .  .* 
,% ' 

also among Air Canada check p i l o t s '  s t a f f .  

5. Maintenance of S t a n d a r d i z e d  Opera t ing  ; 
Because of t h e  d e f i c i e n c i e s  i n  t h e  v a r i o u s  manuals 

a l r e a d y  d i s c u s s e d  i n  r e l a t i o n  t o  t h e  matter of t h e  p o s s i b i l i t y  

- - _ _  of-  the-depl-orn-ent of the--ground spoi lers . .  on-DC8- series aircraft-  

when i n  f l i g h t ,  i t  is n o t  s u r p r i s i n g  t h a t  a number o f  

s i t u a t i o n s  o b t a i n e d  which are now d e t a i l e d .  

A l a r g e  p e r c e n t a g e  of Air Canada p i l o t s  , d i d  n o t  know 

whether  or not  t h e  ground s p o i l e r s  c o u l d  b e  deployed by  such  

a c t i o n .  The Air Canada Ground School  In s t ruc to r s  also,--as--stated,-- 

d i d  n o t  know t h a t  t h i s  could  be  done. 

. There-was a g e n e r a l  d i s c u s s i o n  and d e b a t e  which was 

c a r r i e d  on for months p r i o r  t o  J u l y  5 ,  1 9 7 0  among v a r i o u s  

A i r  Canada p i l o t s  as t o  t h i s  and also as t o  o t h e r  causes of  

deployment o f  t h e  ground s p o i l e r s  i n  DC8s wh i l e  such a i rc raf t  
~ _ _ _ .  ~ _________ -- - __ -. 

were i n  f l i g h t .  There was no r e s o l u t i o n  of t h i s  d e b a t e  and 

d i s c u s s i o n  by o p e r a t i o n s  o r  e n g i n e e r i n g  personnel  of Air 

__ 
Canada when t h e y  must have known t h a t  t h i s  d i s c u s s i o n  and 

___. . __ _-____--- - -  - 

deba te  w a s  t a k i n g  p l a c e .  

The ev idence  d i s c l o s e d  t h a t  the  Cap ta in  and the  First 

Officer i n s o f a r  as t h e  item l f s p o i l e r s l l  was concerned in t h e  
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"Before-Landing Check" l a i d  down i n  Air Can3da's o p e r a t i n g  

manual, had made a n  agreement between themselves  d i f f e r e n t  

from t h e  procedure  p r e s c r i b e d  i n  such  manual. T h e - a  

as s t a t e d ,  was t h a t  when C a p t a i n  H a n i l t o n  was f l y i n g  

a i r c ra f t  wi th  Rowland as F i r s t  Officer,  t h a t  i n  t h e  "Before- 

Landing" procedure  t h e  i tem l ' s p o i l e r s l '  would be d e l e t e d  and 

i n s t e a d  Rowland would manual ly  cause  t h e  s p o i l e r s  t o  b e  

deployed by p u l l i n g  - t h e  -1 e v e r  a f t -  -af t e r - - ~ t h e - - a ~ r c r a - ~ ~ h a d  
.. 

touched t h e  runway', t h a t  i s  "on t h e  ground!!. 

( I t  should  b e  r e c a l l e d  t h a t  t h e  agre.lment a l s o  w a s  t h a t  

when Rowland was f l y i n g  t h e  a i rc raf t ,  t h a t  i n  t h e  "Before-Landing" 

p rocedure  Hamilton would arm t h e  s p o i l e r s ,  a g a i n ,  n o t  a t  the  
- . . - - . -. - -  ~ 

t i m e  and i n  t h e  area p r e s c r i b e d  i n  the  Air Canada o p e r a t i n g  

manual, b u t  a t  a t i m e  when t h e  a i rc raf t  was i n  t h e  p o s i t i o n  

r e f e r r e d  to.. as "on t h e  f l a r e"  . I  

This  agreement between Hamilton and Rowland had - 

been  reached  by them a t  some t i m e  prior t o  :his p a r t i c u l a r  

f l i g h t  621, I n  f a c t ,  Rowland and Hamilton, p r i o r  t o  t h i s  

__ ____ _- -- f l i g h t , _ - h a d  n o t  flown t o g e t h e r  f o r  a t  l eas t  a month.--------- - - __ - -. 

- . .. __ _ _  _ _  - __-_. -- - -. 

T h i s  agreement i s  what t h e y  were making r e f e r e n c e  to 

wh-en- t h e y  w er e- d i  s cus s i ng t5F-ma t t e F o  f B efoFezLandi ng"--- 

The ev idence  e s t a b l i s h i n g  t h i s  w a s  from numerous 
s i g n e d  w r i t t e n  s t a t e m e n t s  made by vai'ious Air 
Canada a i r  crew who had flown w i t h  Cap ta in  Hamilton 
and F i r s t  Of f i ce r  Rowland. 
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procedure  as recorded  from t h e  c o c k p i t  vo ice  r e c o r d e r  when 

t h e y  s a i d :  
. .  

R O W L A N D :  Check t h r e e  g r e e n ,  f o u r  
p r e s s u r e s ,  s p o i l e r s  on t h e  
f l a r e . .  

H A M I L T O N :  O K .  B r a k e s  t h r e e  g r e e n ,  
f o u r  p r e s s u r e s ,  s p o i l e r s  
(on  t h e  f l a r e ) .  

R O W L A N D :  , (No OR o r ) ' o n  t h e  g r o u n d .  

- . -. 
-- ______ . H A M I L T O N : -  A l l  r i g h t ,  g i v e  them t o  

m e  on t h e  f l a r e .  

H A M I L T O N :  I ' v e  g i v e n  u p .  

H A N I L T O N :  I ' m  t i r e d  of  f i g h t i n g  i t .  

T h i s  ev idence  e s t a b l i s h e d  t h a t  t h e y  had agreed  a t  

t h i s  p a r t i c u l a r  time - to  -adopt a proceduce?-far ;anding t h a t  - _ _  

was c o n t r a r y  n o t  o n l y  t o  t h a t  l a i d ' d o w n  i n  t h e  Air Canada 

o p e r a t i n g  manual, b u t  a l s o  c o n t r a r y  t o  t h e  agreement t h a t  

had been reached  h e r e t o f o r e  between _ _  them as -to how and when 

t h e  ground s p o i l e r s  w e r e  t o  be deployed. 

I n  t h e  execu t ion  of t h i s  new v a r i a t i o n  of procedure ,  

Rowland manually p u l l e d  t h e -  spo i l e r - l eve r - - a f t - -  and -did- not-------------- 

was a b o u t ' o v e r  t h e  t h r e s h o l d  of  runway 32 and o n l y  about  60 

feet  above t h a t  runway. 
- - - 

8 

I n  t h e  r e s u l t ,  t h e r e f o r e ,  t h e  consequences which 

fol lowed d i d  n o t  r e s u l t '  because t h e r e  were n o t  p r o p e r  
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i n s t r u c t i o n s  i n  t h e  Air Canada o p e r a t i n g  manual i n  r e l a t i n g  

t h e  c o r r e c t  way t o  deploy  t h e  ground s p o i l e r s  and a l s o  t h e y  

d i d  n o t  r e s u l t  because  t h e  Cap ta in  and t h e  7 i r s t .Off icer  d i d  

- .  not  know t h o s e  i n s t r u c t i o n s .  

The ev idence  also e s t a b l i s h e d  t h a t  &r Canada had no 

knowledge p r i o r  t o  J u l y  5 ,  1 9 7 0 ,  of  t h i s  agi'eement between 

t h e  C a p t a i n  and t h e  F i r s t  Officer.  The o n l y  knowledge t h a t  

Air Canada d i d  have i s  t h a t  on-  an-en-route--fI,-ght-c"neck--on ___._ 

A p r i l  1 7 ,  1968 ( E x h i b i t  6 3 1 ,  made by one J.W. Reid of  Air 

Canada, a p p a r e n t l y  t h e  Cap ta in  d i d  n o t  arm and cause  t h e  

ground s p o i l e r s  t o  b e  deployed i n  t h e  manner l a i d  down i n  

A i r  Canada o p e r a t i n g  manual f o r  llBefore-Landingll p rocedure .  

The r e p o r t  r e a d s  t h a t  Mr.-Reid, "Reviewed p r o p e r  method of -- - - 

arming and us ing  s p o i l e r s "  w i t h  t h e  C a p t a i n  

I n  r e s p o n s e  t o  a que ry  as t o  what Mr. Reid meant i n  
.- 

t h i s  e n - m u t e  f l i g h t  check ,  E x h i b i t  63, h e  s t a t e d  t h a t  

Cap ta in  Hami l tonls  l l p l a n s  were t o  manual ly  Zeploy t h e  ground 

s p o i l e r s  a f t e r  l a n d i n g .  At t h a t  time I to le .  him t o  arm t h e  

s p o i l e r s  as l a i d  down i n  t h e  DC8 manual. 
- -  . - _ _  __ - - -- - - - -  

Ar.d - - h e  d i d  _ _- S O . ~ !  __-__--- -- - - - ~- - __- . .  
P r i o r  t o  J u l y  5 ,  1 9 7 0  , however, t h e  ev idence  w a s  t h a t  

____ i Lwas - common p r  ac ti ce-amo ng--c e r t a i n -  of-the-Air-C anada--- _L--- 

p i l o t s  t o  omit arming t h e  s p o i l e r s  d u r i n g  t k e  "Before-Landing 

Check" and t o  cause  them t o  b e  deployed by r ianual ly  p u l l i n g  

t h e  a c t u a t i n g  l e v e r  a f t  a f t e r  t h e  a i r c r a f t  touched down. 
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h o n g  cer ta i  r Canada p i l o t s  a l s o  p r i o r  

to J u l y  5,  1 9 7 0 ,  t h e r e  was a d e b a t e  as t o  whether  on  t h e  E 8  

series 63  t h e  ground s p o i l e r s  cou ld  be deployed w h i l e  t h e  

a i r c r a f t  was i n  f l i g h t  w i t h  t h e  l a n d i n g  gear*down.  

What t h i s  knowledge and common p r a c t i c e  among Air 

Canada p i l o t s  i n  respect t o  t h e s e  matters was, i s  c o g e n t l y  

s t a t e d  i n  t h e  s t a t e m e n t  made by a C a p t a i n  Wyman o f  Air 

When I c o n v e r t e d  on t o  t h e  DC-8, it was 
f a i r l y  common p r a c t i c e  among DC-8 C a p t a i n s ,  
for r e a s o n s  o f  s a f e t y ,  a n d  i n  o r d e r  t o  o b t a i n  
smooth  touchdowns ,  t o  o m i t  t h e  a r m i n g  o f  t h e  
s p o i l e r s  d u r i n g  t h e  B e f o r e  L a n d i n g  Check a n d  
t o  a p p l y  them m a n u a l l y  a f t e r  touchdown.  
However t h i s  p r a c t i c e  was d i s c o u r a g e d .  Most 

c o m p e t e n t  l i n e  p i l o t  i n  s u c h  a manner--as- -to- - 
i n c r i m i n a t e  him a n d ,  I s u s p e c t ,  some Check 
P i l o t s  were  i n  f a v o u r  of t h e  a b o v e  s o  c a l l e d  
m a l p r a c t i c e  i n  t h a t  i t  r e d u c e d  t h e  number of 
bad l a n d i n g s .  I s u g g e s t  t h i s  a s  a r e a s o n  for 
t h e  d e a r t h  of Check F l i g h t  R e p o r t s  which made 
m e n t i o n  of t h i s  p r a c t i c e ,  

__ .. C h e c kG- P i 1-ot s-a r e r e-lu ctan_t_-to z e  p o r  t a 
_ _  

N e v e r t h e l e s s ,  b y  t h e  s p r i n g  of 1 9 6 9 ,  I became 
aware t h a t  I was o n e  of t h e  l a s t  h a n g e r s - o n  
t o  t h e  manua l  s p o i l e r  p r o c e d u r e .  No p i l o t  
can. 1 i v e h a p p i ly-in- t h e-- c omp 1% c a t e  d -- e nv - i r o n  - - - 

ment of  a j e t  c o c k p i t  knowing t h a t  h e  i s  
- - d o i n g  s ome t h i n  g - F a  ndra-s k i n  F h 5 - s  rl i e u  t e nan t s 

t o  d o  s o m e t h i n g ,  which  i s  d i f f e r e n t  f rom t h e  
norm. I was a c u t e l y  c o n s c i o u s  o f  t h i s ,  a n d  
I was aware t h a t  I was w o r k i n g  a h a r d s h i p  on 
my--F i r s ' t -OT-fZ-c-er~s3  n-d i s'cu s s i on s -w it h-fe 11 ow ---___ ' 

p i l o t s ,  a compromise p r e s e n t e d  i tse1.f  which  
a n s w e r e d  t h e  m a n u f a c t u r e r s  r e q u i r e m e n t s  t o  
a c t i v a t e  t h e  s p o i l e r s  t h r o u g h  s p i n - u ?  a n d ,  
at t h e  same t ime ,  a l l o w e d  a f i n a l  a p p r o a c h  
w i t h o u t  t h e  s p o i l e r s  b e i n g  a rmed and  a l i v e .  
Why n o t  arm t h e  s p o i l e r s  just b e f o r e  t h e  
main  g e a r  t o u c h e d  t h e  runway? 

I 

-_ 
_ _  - - -_- 
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On Sep tember  5 ,  1 9 6 9 ,  on a R o u t e  Check R e p o r t ,  
my p r a c t i c e  o f  h a v i n g  t h e  s p o i l e . r s  armed j u s t  
b e f o r e  t h e  w h e e l s  t o u c h e d  was o f f i c i . a l  r e p o r t e d ,  
as  f a r  a s  I c a n  d i s c e r n ,  for t h e  f i r s t  t i m e .  
The t e r m  "On The F l a r e ' '  w a s  u s e d  i n  t h i s  r e p o r t  
a n d ,  u n f o r t u n a t e l y ,  I u s e d  t h e  same t e r m  i n  
c o r r e s p o n d e n c e  w i t h  t .he Air Canada  D i r e c t o r  
of F l i g h t  S t a n d a r d s  s h o r t l y  t h e r e a f t e r .  
N e v e r t h e l e s s ,  a s  I e n v i s a g e d  t h e  p r o c e d u r e ,  
t h e  main w h e e l s  h a d ,  n e c e s s a r i l y ,  t o  be  w i t h i n  
a f e w  f e e t  o f  t h e  runway when I aske3. f o r  t h e  
s p o i l e r s  t o  b e  a r m e d .  I must  e m p h a s i z e  a l s o  t h a t  
t h i s  was a compromise  p r o c e d u r e .  I t  t o o k  away 
t h e  smooth  l a n d i n g s ,  b u t  i t  a l s o  t o o k  away t h e  
1 on g -- d P i v  e d a w n J l i n a U p p r - o a  c h  P a t h  w i t h  t h e  
s p o i l e r s  a rmed ,  w h i c h  was c o n s i d e r e d  u n s a f e .  

---- - __ _ _  

S h o r t l y  a f t e r  my Check F l i g h t  of S e p t e m b e r  1 9 6 9 ,  
I was a s k e d  by my C h i e f  P i l o t  t o  p r o n i s e  t h a t  I 
would a b i d e  by t h e  A i r  Canada p r o c e d u r e s  and 
arm t h e  s p o i l e r s  d u r i n g  t h e  B e f o r e  Land, ing Check.  
A l o o k  a t  t h e  AIDS t a p e s  w i l l  r e v e a l  t h a t  I 
h a v e  done  t h i s  a b s o l u t e l y .  

- ~ It--was- g e n e r a l l y - .  b e l i e v e d  by t h o s e  pilots_-with-__ - _  _ _  __-"__-_ 
whom I d i s c u s s e d  t h e  s p o i l e r s  t h a t  t h e y  c o u l d  
not e x t e n d  i n  f l i g h t .  The A i r  Canada DC-8 
Manual s t i l l  s t a t e s ,  q u i t e ,  f l a t l y ,  t h a t  t h e y  d o  
n o t  e x t e n d  i n  f l i g h t .  A DC-8 Ground S c h o o l  
r e f r e - s h e r  c o u r s e  s e q u e n c e  of  J a n u a r y  1 9 6 8  g o e s  
e v e n  f u r t h e r  and  s t a t e s  t h a t  t h e  s p o i l e r  l e v e r  
i s  l o c k e d  i n  t h e  r e t r a c t  p o s i t i o n  i n  f l i g h t .  
I r e p e a t ,  t h a t  it was g e n e r a l l y  b e l i e v e d  t h a t  
t h e  g round  s p o i l e r  s y s t e m  c o u l d  not be  a c t i v a t e d  
i n  f l i g h t .  

Though- I- was a l r e a d y  c o n s c i o u s  o f  t h i s  b e l i e f  
I was s t i l l  t h o r o u g h l y  s u r p r i s e d  when on 
F e b r u a r y -  2 5 ,  1 9 6 9 ,  w h i l e  h i g h .  o v e r  K i n g s t o n < -  E 

J a m a i c a ,  t h e  l e v e r  was moved b a c k  a n d ,  l o  and  
b e h o l d ,  s m o o t h l y  a n d  s y m m e t r i c a l l y ,  t h e  a i r c r a f t  

_______ began-to.  d e s c e n d - m o r e  r a p i d l y  f o r  t h e  f i v e  t o  
t e n  s e c o n d s  t h a t  t h e  l e v e r  was b a c k .  I 
m e n t i o n  t h e  a b o v e  d a t e  b e c a u s e  it was t h e  o n l y  
f l i g h t  where  all t h r e e  p i l o t s ,  who remembered 
the i n c i d e n t ,  were f l y i n g  t o g e t h e r .  But w e  
a l l  remembered t h e  i n c i d e n t  d i f f e r e n t l y  and 
none  of u s  c o u l d  remember t h e  o t h e r  p i l o t s  i n  
t h e  c o c k p i t  c o r r e c t l y ,  S h o r t l y  a f t e r  t h i s  

______.___ 

-__ __ 

- - 
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t r i p  I a d v i s e d  A i r  Canada Ground Tra f .n ing  of 
t h e  i n c i d e n t .  I a m  p r o b a b l y  remiss  for n o t  
i n s u r i n g  t h a t  my knowledge  a b o u t  t h e  p o s s i b i -  
l i t y  of e x t e n d i n g  t h e  DC-8-50-60 s p o j - l e r s  i n  
f l i g h t  was n o t  made more w i d e l y  known, But 
I d i d  p a s s  i t  t o  t h e  A i r  Canada Ground S c h o o l .  
And I h a v e  t o  r e p e a t ;  s p o i l e r s  were not n e a r l y  
so i m p o r t a n t  t o  u s  b e f o r e  J u l y  5 ,  1970 a s  t h e y  
were a f t e r  J u l y  5 ,  1 9 7 0 .  

F o r  t h e  i n f o r m a t i o n  o f  t h e  i n v e s t i g a t o r s ,  I 
h a v e  f l o w n  v e r y  r a r e l y  w i t h  F i r s t  O f f i c e r  
Rowland,  and  w e  n e v e r  d i s c u s s e d  s p o i l e r  
p r o c e d u r e .  

R e s p e c t f u l l y ,  C a p t a i n  L . B .  Wyman. 
- ~ 

- -  . _ _ _ - ~ ~  

I n ,  a d d i t i o n ,  t h e  ev idence  a l s o  was t h a t  Cap ta in  Wyman 

had c a r r i e d  on c e r t a i n  cor respondence  wi th  v a r i o u s  peop le  

about  t h i s  ground s p o i l e r  system. The Capta in  (Hamil ton)  

- -  r e c e i v e d  cop ie s_ -o f_  Cap ta in  Wyman's l e t t e r s  and a l s o  a p p a r e n t l y  

- ,  

of t h e  r e p l i e s  made by c e r t a i n  of t h e  addres sees  of Cap ta in  

Wyman's l e t t e r s .  
. -. 

Among t h e s e  was a l e t t e r  of r e p l y  t o  Capta in  Wyman 

from M r .  W.H. Benson, Director of F l i g h t  S t m d a r d s ,  Air Canada, 

da t ed  February 2 3 ,  1 9 7 0 .  Th i s  l e t t e r  as it t u r n e d  o u t  w a s  

prophetic-;--It r e a d s  i n  p a r t  as- follows --- - -  

- ---__ _ _ _ _  - 
__ ~ -_ __  - - __ - _ _ _  - - - - - - __ _____ 

- - -__ 

T h i s  is i n  r e f e r e n c e  t o  our r e c e n t  c c n v e r s a t i o n  
a n d  y o u r  l e t t e r  of J a n u a r y  9 t h ,  1 9 7 0 ,  i n  r e g a r d  
to t h e  p r o c e d u r e  o v e r  a r m i n g  t h e  s p o i l e r s  on 

__ _ L  -- DC-&-a i r c ra f  t . __ -- -- - __ -~ 
~ 

I h a v e  g i v e n  f u r t h e r  c o n s i d e r a t i o n  t c  t h i s '  
m a t t e r  and  I d o  n o t  f e e l  t h a t  w e  c o u l d  a c c e p t  
t h e  c h a n g e  i n  p r o c e d u r e  t h a t  you s u g g e s t ;  i . e .  
a r m i n g  t h e  s p o i l e r s  when t h e  a i r c r a f t  is o v e r  
t h e  runway or j u s t  p r i o r  t o  f l a r e .  

. . .  
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A s  d i s c u s s e d  i n a d v e r t e n t  o p e r a t i o n  o:F t h e  
s p o i l e r s  a t  a p e r i o d  as  l a t e  i n  t h e  a p p r o a c h  
a s  you s u g g e s t  c o u l d  c a u s e  even  more 
d i s a s t r o u s  r e s u l t e d ,  a n d  t h i s  would 3 e  
p o s s i b l e  on a l l  a p p r o a c h e s .  

.From t h i s  and t h e  whole o f  t h e  ev idence  r e l a t i n g  

t h e r e t o ' ,  it is d i f f i c u l t  for o n e  t o  u n d e r s t a n d  why a t  some 

p o i n t  some o f f i c e r  i n  a u t h o r i t y  a t  Air Canada d i d  n o t  r e s o l v e  

t h i s  debate and d i s c u s s i o n  and i n s i s t  t h a t  l a i d  down p r o c e d u r e s  

be adhered t o .  _ _  
- - ._ - __ __ __  

Perhaps  t h e  r e a s o n  why no .such o r d e r  was i s s u e d  was 

b e c a u s e  there  was i n a d e q u a t e  communication w i t h i n  t h e  Air 

Canada o r g a n i z a t i o n .  

I 
. . . . . . .  __ ~ _ _ _  ____ ............ 

. . . . . . . . .  .. ____ . . . . . . . . .  .......... 

_________ . .  . - . 

........ ....... 
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1. 

. . I  

P A R T  F - 

C O N C L U S I O N S  

Exp lana t ion  

I n  P a r t  F are  r e c o r d e d  t h e  c o n c l u s i o n s  which i n  t u r n  

d i v i d e d  i n t o  two p a r t s ,  namely: (1) t h e  f i n d i n g s ,  and 

. Findings  

(i) The a i r  crew was p r o p e r l y  l i c e n s e d ,  q u a l i f i e d  

and m e d i c a l l y  f i t  a t  a l l  matericl t imes.  

--=. (ii) ~ The documentation of  t h e  a i r c r a f t  was i n  ____.. ._ 

o r d e r ,  and s p e c i f i c a l l y  t he  mair'tenance documents 

showed t h a t  t h e  a i r c ra f t  was f u l l y  a i rwor thy ;  

and t h a t  t h e  weight  and c e n t r e  c f  g r a v i t y  of t h e  
-. 

a i r c ra f t  were w i t h i n  t h e  approved l i m i t s  a t  take 

o f f  from Montreal  and a t  a l l  mater ia l  t i m e s .  

-(iii) -----There was-a-design-defect -in-this---aircraft,-------- 

t h e  a c t u a t i n g  l e v e r ,  t o  c a u s e  the ground s p o i l e r s  
-- -. ~ --_____~ - --. -- -- 

o f  t h i s  a i x r a f t  t o  be  deployed w h i l e  it was i n ;  

f l i g h t  w i t h  i t s  u n d e r c a r r i a g e  dcwn, t h e r e b y  

des t roy ing  a major p o r t i o n  of t h e  l i f t  o n  t h e  wings. 
=s w - ( _  

. 

The weather  w a s  no t  a f a c t o r  i n  t h i s  a c c i d e n t .  

There were no s t r u c t u r a l  or systems f a i l u r e s  

o r  ma l func t ions  i n  t h i s  a i rc raf t  p r i o r  t o  i t s  
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i n i t i a l  t ouch  down o n  runway 3 2 .  

( v i )  Under t h e  c o n d i t i o n s  which e x i s t e d  a t  the  

t ime a f t e r  t h i s  a i r c r a f t  i n i t i a l l y  touched down 

on. runway 3 2 ,  -which c o n d i t i o n s  i n c l u d e d  the  

t empera tu re  t h e n  e x i s t i n g  and t h e  t u r b u l e n c e  of 

t h e  f u e l  vapour of t h e  e scap ing  f u e l  from t h e  

t a n k s  and t h e  energy  of t h e  i g n i t i o n  sources ;  JP-1 

- - - __ and-JP-4--fuel-would--have-been e q u a l l y  c o m b u s t i b l e ,  

The use o f  JP-4 f u e l  i n s t e a d  of JP-1 f u e l  i n  t h i s  

a i rc raf t ,  t h e r e f o r e ,  was n o t  a f a c t o r  i n  t h i s  

a c c i d e n t .  I 

( v i i )  There was e q u i v o c a t i o n ,  i n a c c u r a c i e s  and 

mis in fo rma t ion  i n  t h e  i n s t r u c t i o n s  - i n  . t h e  _ _  -- 

m a n u f a c t u r e r ' s  a i r c r a f t  f l i g h t  manual, FAA 

approved, - and i n  t h e  m a n u f a c t u r e r ' s  a i r c ra f t  

o p e r a t i o n  n a n u a l  and i n  t h e  Air Canada a i r c ra f t  

o p e r a t i n g  manual as t o  when and how it was 

p o s s i b l e  t o  c a u s e  the ground s p o i l e r s  t o  be 

deployed.  S p e c i f i c a l l y , -  among-other-things ,--in---- ! 
_- - - __ - 

. . . . . .  ~ 

-. 

t h e  ground s p o i l e r s  of a DC8 a i r c r a f t  c o u l d  b e -  : 

dip loved  w h i l e  such  an  z i r c ra f t  was i n  f l i g h t  w i t h  ,f 
i t s  u n d e r c a r r i a g e  down;: i n  a d d i t i o n  and on  the  I 

c o n t r a r y ,  i n  t w o  of these  macuals ,  namely, the  

m a n u f a c t u r e r ' s  DC8 o p e r a t i o n  mama1 and t h e  fir ; 

Canada DC8 o p e r a t i n g  manual i t  is e r roneous ly  ' s ta ted;  

t h a t  t h e  l e v e r  i s  p reven ted  from going t o  e x t e n d '  

w h i l e  i n  flight - - _ * -  by  a mechanical system.,' 

- -- ~. -.- ____. - _ _  __ . _  . 
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A i r  Canada Ground School  I n s t r u c t o r s  o f  

s t u d e n t  p i l o ' t s  d i d  n o t  know:-that t h e  ground I 

s p o i l e r  a c t i v a t i n g  l e v e r  could  be p u l l e d  back 

manually t o  c a u s e  t h e  ground s p o i l e r s  t o  b e  deployed 

i n  f l i g h t  i n  the  DC8 series a i r c ra f t .  

(ix) A i r  Canada o p e r a t i o n s  and e n g i n e e r i n g  d i d  n o t  

r e s o l v e  t h e  d i s c u s s i o n  and deba te ,  which had 

been t d c i n g - p l a c e  for-  a.-long .pe r iod  of t i m e  p r i o r  

t o  J u l y  5 ,  1 9 7 0 ,  among A i r  Canada p i l o t s  as t o  

t h e  p rope r  t i m e  and p l a c e  of arming or manual 

deployment o f  t h e  ground s p o i l e r s ,  o n  DC8 series 

a i r c r a f t  . 
- - ___l - ___ ~ (XI There-was no ev idence  t h a t  t h e  Minis t ry-  of ~- _ -  

Transpor t  I n s p e c t o r s  knew t h a t  the  ground 

s p o i l e r s  o n  t h e  DC8 series a i rc raf t  cou ld  b e '  

deployed w h i l e  any s u c h  a i r c ra f t  were i n  f l i g h t  

w i t h  t h e i r  u n d e r c a r r i a g e  down. Notwithstanding 

t h i s  and i n  any even t ,  s u c h  I n s p e c t o r s  d i d  n o t  

-_ 

check - and-as - a - r e su l t - f a i l  ed to- a s c e r t a i n  - .. - __ - . ___ __ - - 

__ __  . ._ - - - - _ _ _  - - __ 
t h a t  t he re  were i m p o r t a n t  d i f fezences- in-  the- 

i n s t r u c t i o n s  i n  r e s p e c t  t o  t h e  o p e r a t i o n  of the 

ground s p o i l e r s  systm%--of DC8 serles a i rc raf t  

c o n t a i n e d  i n  t h e  A i r  Canada a i r c r a f t  o p e r a t i n g  

manual and t h e  a i rc raf t  o p e r a t i n g  manuals of 

. _ _  - _ _  ~ 

_ _ _  - . ~ _ _  __ - - 

o t h e r  CaEadian l i c e n s e d  o p e r a t o r s .  
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( x i )  On t h e  day of t h e  a c c i d e n t ,  J u l y  5 ,  1 9 7 0 ,  . 

and a t  a l l  p r i o r  t imes,  b o t h  t h e  Cap ta in  and t h e  

F i r s t  O f f i c e r  were aware of t h e  proc.edure l a i d  down 

i n  t h e  Air Cqnada o p e r a t i n g  manual as t o  when t h e  

ground s p o i l e r s  o n  t h e  DC8 series a i r c ra f t  were 

t o  b e  deployed.  

r e s p e c t  t o  same se t  o u t  i n  t h a t  manual. 

They knew t h e  check l i s t  i n  

- -. ._ _- (xii)------The--Captain had adop ted  a procedure  a t  v a r i a n c e  

w i t h  . t h e  i n s t r u c t i o n s  c o n t a i n e d  i n  t h a t  manual.  

When he  was f l y i n g  any of t h e  DC8 series a i rc raf t ,  

h e  i n s t r u c t e d  t h i s  F i r s t  Of f i ce r  n o t  t o  a r m  t h e  

s p o i l e r s  w h i l e  t h e  a i rcraf t  was i n  f l i g h t ,  b u t  

i n s t e a d  instructed-Lhim-to-cause- . the-ground s p o i l e r s -  - 

t o  be deployed when t h e  a i rc raf t  was on t h e  

ground b y  manually p u l l i n g  back t h e  a c t u a t i n g  

l e v e r .  - 

( x i i i )  P r i o r  t o  J u l y  5 ,  1 9 7 0 ,  t h e  Cap ta in  and t h e  

F i r s t  Off icer  had f l o w n  t o g e t h e r  o n  a number of 

o c c a s i o n s .  - A t  some -juncture--during--these--prior------- 
_ _ _  __ .. - _ _  - ___ __ ___ - 

t h e  - F i r s  t - o f f i  c er-had-ob -j ec t ed--to 

execu t ing  t h e  C a p t a i n ' s  o r d e r s  as t o  t h e  o p e r a t i o n  

of  t h e  s p o i l e r s .  I n s t e a d ,  t h e  F i r s t  Officer 

d e s i r e d  t h e  ground s p o i l e r s  t o  be o p e r a t e d  in t h e  

- _. _____ __ -. _. - . . ._ _ _  - ___-  - _- -- - __ 

manner p r e s c r i b e d  i n  t h e  Air Canada o p e r a t i n g  , 

manual. 
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( x i v )  Th i s  c o n f l i c t  o f  wishes was r e s o l v e d  between 

t h e  C a p t a i n  and t h e  F i r s t  Off icer  by them 

reach ing  a compromise. 

was ag reed  t h a t  when t h e  Cap ta in  was f l y i n g  t h e  

By t h i s  compromise, it 

a i rc raf t  w i t h  t h e  F i r s t  Off icer ,  t h e  ground 

s p o i l e r s  would b e  deployed when t h e  a i r c r a f t  was 

"on t h e  ground", b u t  t h a t  when t h e  F i r s t  Officer 

was f l y i n g  t h e  aircr.a€t_wi-tk_theC.ap~ain,th~ .~ 

C a p t a i n  would c a u s e  t he  ground s p o i l e r s  t o  b e  

armed "on t h e  f la re" .  

Implementing t h i s  compromise, t h e  r o u t i n e  w a s  

t h a t  t h e  Capta in  l i f t e d  t h e  l e v e r  t o  a r m  t h e  

~~ _- - s p o i l e r s  when - the  a i rc raf t  was "on - t h e - f l a r e " ,  

whereas t h e  F i r s t  Officer p u l l e d  t h e  l e v e r  back 

and l i f t e d  i t  t o  l o c k  it when t h e  a i r c r a f t  w a s  

Ifon t h e  ground". 
-. 

.. 

( X V )  On t h e  day of t h i s  a c c i d e n t ,  J u l y  5 ,  1 9 7 0 ,  

wi th  t h e  C a p t a i n  f l y i n g  t h e  a i r c r a f t ,  a f t e r  

- . ._ d i s c u s s i o n -  between h i m s e l f  and t h e  - F i r s t - O f f i c e r ,  - r  

- - - __ - ._ . -___ _ _  - _ - -_  . 

t he -Cap ta in - in  o r d e r i n g  t h e  F i r s t  Officer t o  arm-------- 

t h e  ground s p o i l e r s  w h i l e  t h e  a i r c r a f t  w a s  

-_ - - - 

___ -- "on t h e - f l a r k t 1 ,  i n  fact  o r d e r e d  t h a t  a d i f f e r e n t  
- '  

r o u t i n e  be c a r r i e d  o u t  by t h e  F i r s t  Officer in 

caus ing  t h e s e  ground spo i l ' e r s  t o  be- deployed, 

t h a t  i s  a d i f f e r e n t  r o u t i n e  from t h e  one t h a t  . 

t h e  F i r s t  Officer had 

o u t ,  a r i s i n g  o u t  of the:said comp 
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( x i v )  T h e . F i r s t  Off icer  i n  c a r r y i n g  o u t  t h i s  o r d e r ,  

t h rough  f o r c e  of h a b i t ,  d i d  n o t  fol low t h e  d i f f e r e n t  

r o u t i n e ,  b u t  o n  t h e  c o n t r a r y ,  h e  fo l lowed the  r o u t i n e  

he had become used  t o ,  t h a t  i s ,  he p u l l e d  the  

a c t u a t i n g  l e v e r  a f t  i n s t e a d  of mere ly  l i f t i n g  it. 

H e  d i d  t h i s  when t h i s  a i r c ra f t  w a s  about  60 fee t  

above runway 32 a t  Toronto I n t e r n a t i o n a l  A i r p o r t .  

(-xvii->---- This  a i r c ra f t  s t r u c k  runway 32 a t  a - r a t e  _______ 

d e s c e n t  beyond t h e  d e s i g n  s t r u c t u r a l  l i m i t s  of 

t h i s  a i r c r a f t .  

( x v i i i )  Number Y eng ine  pod and py lon  of t h i s  a i r c r a f t ,  

a f t e r  t h e  initial touch  down with runway 3 2 ,  d i d  

_. - -_"I____ n o t  s e p a r a t e -  f rom- - the -a i r c ra f t  s e q u e n t i d l l y  __. .._ 

accord ing  t o  t h e  m a n u f a c t u r e r ' s  ph i lo sophy .  

_ -  

A f u e l  t ank  was r u p t u r e d  and l i v e  e lec t r ica l  - 
w i r i n g  was exposed fo l lowed  by f i r e  and e x p l o s i o n s  

and subsequent  d i s i n t e g r a t i o n  o f  t h e  r i g h t  wing. 

( x i x )  All persons  aboard were k i l l e d  when t h e  a i r c r a f t  

f i n a l l y  -crashed-- to-  t h e -  ground--at--a  -velocity--of-----  __ 

ab out-2 2 O--Xno-t s . - - - . 
..__ - - - 

_ _ _  . 

(xx) I f  t h e  C a p t a i n ,  on the day o f  t h i s  a c c i d e n t ,  had; 
__ . _- _- __ ____ - _- . ._._-____I_ 

o r d e r e d  t h e  . <  F i r s t  Off icer  t o  c a u s e  t h e  ground 

spoi lers  t o  be-armed in 

Air Canada op  t h e n  t h i s  accident: 



. .. .. . .. .. . - 
, .  

. . .  . . 
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would n o t  have happened even i f  t h e  F i r s t  Of f i ce r  

had,  t h rough  force of h a b i t  when f l y i n g  w i t h  t h i s  

C a p t a i n ,  n o t  armed them b u t  i n s t e a d  had p u l l e d  

manual ly  t h e  a c t u a t i n g  l e v e r  a f t  i n  t h e  manner h e  

d i d  on t h e  day of t h e  acc iden t ,  i n  t h a t  t h e r e  would 

have been t i m e  t o  t a k e  e f f e c t i v e  c o r r e c t i v e  a c t i o n  

and i t .probab2-y would have  been t a k e n .  

( xxi  There-was-norh_i_nng_the Second Officer d i d  which 

was i n  any way a c o n t r i b u t i n g  c i r cums tance  t o  t h i s  

a c c i d e n t ;  n o r  was t h e r e  a n y t h i n g  h e  cou ld  have done 

t h a t  would have avoided i t  e i t h e r  b e f o r e  or a f t e r  

t h e  i n i t i a l  touch  down of t h i s  a i r c ra f t  on  runway 3 2 .  

- -  __ ( x x i i )  There was noth ing  t h a t  any pe r sonne l  in--the 

a i r p o r t  c o n t r o l  tower a t  Toronto I n t e r n a t i o n a l  

A i r p o r t  d i d  which caused  t h i s  c a t a s t r o p h i c  r e s u l t ,  

nor i s  t h e r e  anyth ing  t h a t  any o f  them c o u l d  
~ - 

have done e i t h e r  b e f o r e  o r  a f t e r  t h e  i n i t i a l  t o u c h  

down of t h i s  a i r c ra f t  t o  have avoided  i t .  

Within t h e  meaning of t h e  word "c i rcumstances"  ("of 
_____ _______ ~ ~ ~ 

. any a c c i d e n t " )  i n  s e c t i o n  5A of t h e  A e r o n a u t i c s  A c t ,  Revised 

S t a t u t e s  o f  Canada 1 9 5 2 ,  c h a p t e r  2 as amended, t h e r e  were 

several c o n t r i b ' u t i n g  c i m u m s t a n c e s l  t o  t h i s  a c c i d e n t .  Without  

See  a g a i n  C a v e a t  a t  pages 4 and 5 of  I n t r o d u c t i o n .  
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a t t e m p t i n g  t o  weight  each or t o  l i s t  them i n  o r d e r  o f  p r i o r i t y ,  

t h e y  a re  s e t  o u t  he reunde r ,  v i z :  

The f a i l u r e  of t h e  C a p t a i n  t o  follow t h e  

procedures  l a i d  down i n  t h e  I*Before-Landing 
. .  

Check" i n  t h e  Air Canada o p e r a t i n g  manual, 

' i n  r e s p e c t  t o  arming t h e  ground s p o i l e r s  i n  

t h i s  a i r c ra f t  OR t h i s  day. 

._. - . . (ii)_ _ _  The a c t i o n  t a k e n  by t h e  F i r s t  O f f i c e r ,  

c o n t r a r y  t o  t h e  order of t h e  Cap ta in  on t h i s  

day, i n  p u l l i n g  t h e  ground s p o i l e r  a c t u a t i n g  

l e v e r  a f t  manual ly  t o  t h e  "Extend", p o s i t i o n  

when t h e  a i r c r a f t  was abou t  60 f e e t  above 

runway 32 a t  Toronto I n t e r n a t i o n a l  A i r p o r t .  ._ 

(iii) The f a i l u r e  of t h e  manufac tu re r  o f  t h i s  

a i rc raf t  t o  p r o v i d e  a g a t e  or e q u i v a l e n t  

means t o  guard  a g a i n s t  such  inappropr i ' a t e  manual 
-. 

o p e r a t i o n  of t h e  ground s p o i l e r  l e v e r  i n  

f l i g h t .  

____ ( i v  1 ---The -acceptance--  and-approval-by-.the Minis t r y  

oF-Transport, o f - t h e - d e s i g n  of t h e  ground 
- - - - - - . 

._ - ____ - __ - - -- 

s p o i l e r  system' i n  t h i s  a i r c r a f t .  
- - _ _  _- . - -_ - - - - -_ 

( V I  The acceptance  and u s e  b y A i r - C a n a d a  of  

t h i s  a i r c ra f t  w i t h  t h i s  d e f e c t i v e  des ign  

f e a t u r e  i n  i t s  ground s p o i l e r  sys tem.  
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(Vi.) The f a i l u r e  of  t h e  manufac tu re r  and Air 

Canada i n  t h e i r  r e s p e c t i v e  manuals unequivoca l ly  

t o  inform t h a t  t h e  ground s p o i l e r s  o f  t h i s  

a i r c r a f t  c o u l d  be deployed when it was i n  

f l i g h t  by  doing. what t h e  F i r s t  Officer d i d  

i n  t h i s  case; and,  a l s o ,  t o  warn of t h e  

hazard  o f  ex tend ing  t h e  ground s p o i l e r s  when 
/ 

- ______ t h e - a i r c r  a f - t i s i  n f l i g h t - a n d -  es p ec i  a l l y  _ _ _  - 

w h e n ' i t  is c l o s e  t o  t h e  ground.  

(vii) The f a i l u r e  o f  A i r  Canada t o  cause  i t s  

Ground T r a i n i n g  School pe r sonne l  t o  i n s t r u c t  

s t u d e n t  p i l o t s  t h a t  t h e  ground s p o i l e r s  of 

-- t h i s  a i r c ra f t  c o u l d -  be  deployed . i n  -the_ way.-.the-. ,_ l_.ll_.__ ~. 

F i r s t  Off icer  d i d  i n  t h i s  case or t o  warn t h a t  

- t h e  ground s p o i l e r s  cou ld  b e  deployed when t h i s  
- ._ 

t y p e  of a i r c r a f t  i s  i n  f l i g h t  and e s p e c i a l l y  

when i t  i s  c l o s e  t o  t h e  ground. 

( v i i i )  The f a i l u r e  of t h e  M i n i s t r y  o f  T ranspor t  t o  

d e t e c t  t h e  d e f i c i e n c i e s  and mis informat ion  in_,the-__-.- _ _  __ - -. . 

___ - . __ __  ________ - 
- 

manufac tu re r  Is a i r c r a f t - f l i g h t - m a n u a l '  asytoTth&-------- 

o p e r a t i o n  of t h e  ground s p o i l e r  systems on t h i s  

t y p e  o f  a i rc raf t ;  and t h e  f a i l u r e  t o  r e q u i r T t K e  __ ~ - . - - _ _  - . - - - __ 

manufac turer  i n  such manual t o  warn of  t h e  dange r  o f  
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i n a p p r o p r i a t e  deployment of  t h e  ground s p o i l e r s  

o n  t h i s  t y p e  of a i rc raf t  when i n  f l i g h t  and 

e s p e c i a l l y  when i t  is c l o s e  t o  t h e  ground. 

The f a i l u r e  of t h e  M i n i s t r y  o f  T r a n s p o r t  ; 

(1) t o  have no ted  t h e  d i f f e r e n c e s  i n  t h e  manuals 

of Air Canada and o t h e r  Canadian a i r c ra f t  o p e r a t o r s  

i n  r e l a t i o n  t o  t h e  hazards  of o p e r a t i n g  t h i s  

ground s p o i l e r  i n  t h i s  a i r c r a f t  ,-.. (2).-.to_hav_e 

a l e r t ed  A i r  Canada of t h i s ,  and (3) t o  have t a k e n  

a p p r o p r i a t e  remedial a c t i o n  so  t h a t  fir Canada 's  

manual i n  r e s p e c t  t h e r e t o  was n o t  d e f i c i e n t  

i n  r e s p e c t  t h e r e t o .  

- _ -  - _ I  , ( X I  Under. t h e  s u b j e c t  o v e r l o a d  c o n d i t i o n s ,  t h e  ._ _ _  

f a i l u r e  o f  t h e  manufac tu re r  t o  d e s i g n  

a t tachments  of t h e  eng ine  pod t o  wing s t r u c t u r e  

t o  p r o v i d e  f o r  sa fe  s e q u e n t i a l  s e p a r a t i o n ,  o r  

f a i l i n g  which t o  o t h e r w i s e  e n s u r e  t h e  i n t e g r i t y  

o f  t h e  f u e l  and t h e  e l ec t r i ca l  sys t ems ,  

. - 



- 109 - 

P A R T  G - 

R E C O M M E N D A T I O N S  

1. Exp lana t ion  

What i s  r e l a t e d  h e r e  are  t h e  recommendations o f  

t h i s  Board o f  I n q u i r y  a f t e r  h e a r i n g  and c a r e f u l l y  c o n s i -  

deri-ng---the-who-le- of--the-evidence adduced b e f o r e  i t ,  . - . 

2 .  L i s t  o f  Recommendations 

E igh t  recommendations are  made and are  l i s t e d  

a g a i n  wi thou t  a t t e m p t i n g  t o  weight  each  or t o  l i s t  i n  

(i) The ground s p o i l e r s  ,. of t h e  t y p e  used  i n  
,- 

t h e  DC8 series of a i r c ra f t  should  b e  des igned  

and c o n s t r u c t e d  s o  t h a t  it is n o t  p o s s i b l e  

f o r  them t o  be deployed w h i l e  i n  f l i g h t .  

(ii) I n  r e s p e c t  t o  t h e  p r e s e n t  ser ies  DC8 
~ . .  . .  .~ .. 

a i r c ra f t  now i n  u s e ,  a t  t he  minimum, a g a t e ,  . 
.~. .. . ~. .. -~~ ~ . . .- _____ . . 

~ ~ .~ ~- ... . . ~  

or an e q u i v a l e n t  dev ice ,  s h o u l d  b e  made p a r t  

~ 

of t h e  a c t i v a t i n g  l e v e r  mechanism o f  t h e  

ground s p o i l e r  system t o  p rov ide -  some s a f e g u a r d  

a g a i n s t  i n a d v e r t e n t  o r  i n a p p r o p r i a t e  deployment 

_ _ ~  _ _ _  - -  _ _  - - . . - - 

of t h e  ground s p o i l e r s  i n  f l i g h t .  

(iii) The manufac turer  s h o u l d  c o r r e c t  i t s  manuals 
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i n  r e s p e c t  t o  t h e  o p e r a t i o n  of  t h e  ground 

s p o i l e r  system i n  t h e  serie's DC8 a i r c ra f t  t o  

e l i m i n a t e  a l l  e q u i v o c a t i o n ,  mi s t a t emen t s  and 

d e f i c i e n c i e s  se t .  o u t  i n  Schedule  1 of Appendix ltE1l. 

( i v )  The manufac tu re r  shou ld  r ev iew t h e  d e s i g n  

o f  t h e  a t t achmen t s  o f  t h e  eng ine  pod t o  wing 

s t r u c t u r e  o f  t h i s  D C 8 ' s e r i e s  a i r c r a f t  t o  e n s u r e  

t h a t  a safe  s e q u e n t i a l  . s e p a r a t i o n _ u n d e r - ~ ~ u b - j ~ . ~ ~ ~ -  

o v e r l o a d  c o n d i t i o n s  w i l l  t ake  p l a c e  acco rd ing  t o  

i t s  phi losophy;  and s p e c i f i c a l l y ,  c o n s i d e r a t i o n  

shou ld  b e  g i v e n  t o  (1) t h e  s t r e n g t h e n i n g  of  t h e  

lower wing p l a t i n g  a t t a c h m e n t s ,  which c o n s t i t u t e  
- 

shou ld  b e  g i v e n  t o  (1) t h e  s t r e n g t h e n i n g  of  t h e  

lower wing p l a t i n g  a t t a c h m e n t s ,  which c o n s t i t u t e  
- 

_i_ ~ - _ -  . . - . - - t h e -  floor--of-the number 4 - al ternate- . fuel- . tank, .  

and (2) t h e  development and i n c o r p o r a t i o n  o f  

d e v i c e s  des igned  t o  e n a b l e  t h e  e lec t r ica l  c o n n e c t i o n s  
- -  
t o  s e p a r a t e  i n  a manner which w i l l  n o t  al low l i v e  

e l ec t r i ca l  c a b l e s  t o  t r a i l  i n  t h e  p a t h  o f  

e scap ing  f u e l  i n  t h e  e v e n t  of eng ine  or pylon  

' 

- .  - - - - sepa ra t ion  - o r - p a r t i a l  s e p a r a t i o n .  - - _ _  _ _  

- - - - ________ -- 

- ( V I  As t h e  method of d i s s e m i n a t i n g  v i t a l  information----  -- 

was i n e f f e c t i v e ,  a b e t t e r  communications system 

between Air Canada 's  o p e r a t i o n s  and eng inee r ing  

pe r sonne l  on  one  s i d e  and t h e  p i l o t s  and t h e  Ground 

School I n s t r u c t o r s  of s t u d e n t  p i l o t s  on  t h e  o t h e r  

~ _____ .~ _ _  - _ _  - - -  __ - - - - - - ~  

s i d e ,  s h o u l d  h e  e s t a b l i s h e d  t o  e n s u r e  t h a t  a l l  

f l i g h t  s a f e t y  i n f o r m a t i o n  and i n s t r u c t i o n  

r e a c h e s  a l l  t h e  p i l o t s  and  Ground School 
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I n s t r u c t o r s  a t  a l l  times ; and s p e c i f i c a l l y  

t h a t  a c t i o n  shou ld  be t a k e n  t o  e n s u r e  t h a t  

a l l  p i l o t s  and Ground School  I n s t r u c t o r s  of 

s t u d e n t  p i l o t s  b e  f u l l y  informed of a l l  f e a t u r e s  

of  t h e  o p e r a t i o n  of t h e  s p o i l e r  systems and 

t h e i r  l i m i t a t i o n s  on DC8 series a i rc raf t .  

( v i )  As t h e  ev idence  i n d i c a t e d  t h a t  some Air Canada 

check p i l o t s - d i d  n o t  i n s i s t  t h a t  c e r t a i n  - - ______ - - 

Air Canada p i l o t s  adhe re  s t r i c t l y  t o  t h e  

o p e r a t i n g  procedures  p r e s c r i b e d  i n  A i r  Canada's 

DC8 o p e r a t i n g  manual, t h a t  Air Canada t a k e  
_ _  

whatever s t e p s  are n e c e s s a r y  t o  make c e r t a i n  

t h a t  a l l - - i ts---check - p i l o t s - r e q u i r e  t ha t -  a l l -  p i lo t s - -  

adhe re  s t r i c t l y  t o  t h e  l a i d  down o p e r a t i n g  

. procedures  for t h i s  t y p e  of a i r c ra f t  as p r e s c r i b e d  
_. 

i n  t h e  s a i d  manual. 

( v i i )  C o n s i d e r a t i o n  shou ld  be g iven  by t h e  M i n i s t r y  

of T r a n s p o r t  t o  s t r e n g t h e n  i t s  c a p a c i t y  t o  

approve. t h e  des ign  of a i r c r a f  t -of  - the - t r anspor t  

c a t e g o r y  impor ted  f o r  u s e  i n t o  Canada, .If t h i s - i s - - - -  

n o t  p r a c t i c a l ,  t h e n  c o n s i d e r a t i o n  should  b e  g i v e n  t o  

. .  - .- __ _ _  - - ~ _ _ ~  _ _ _ _ _  - . __ _ - . . 

. ____ . _  ~- 

t h e  p o l i c y  o f  i s s u i n g  Cert i f icates  of Ai rwor th iness .  

( v i i i )  Cons ide ra t ion  shou ld  be g i v e n  by t h e  M i n i s t r y .  

of T r a n s p o r t  t o  s t r e n g t h e n i n g  i t s  c a p a b i l i t y  of  

mon i to r ing  f l i g h t  procedures  o f  Canadian a i r  

p a s s e n g e r s  car r ie rs .  

So much for t h e  HecomrneEdations. 
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With t h e  Appendices a t t a c h e d ,  t h i s  completes  t h i s  

Repor t .  

T h i s  Repor t ,  as i s  obv ious  from t h e  t e c h n i c a l  

complexi ty  of many of t h e  matters i n  i s s u e ,  c o u l d  n o t  

have been p repa red  and completed w i t h o u t  t h e  a d v i c e  and 

ass i s tance  of  t h e  two t e c h n i c a l  a d v i s o r s ,  M r .  R . D .  Hiscocks 

and C a p t a i n  C1eland.D.- 

LA Mr. Ju&&ei-Hugh F. Gibson, 
The Commissioner. 

DATED t h i s  29  day of Janua ry ,  1 9 7 1 .  I 
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T h i s  is S c h e d u l e  1 
of Appendix "A" 

SECTION SA OF THE AERONAUTICS ACT 
AND RELEVANT SECTIONS OF THE 

I N Q U I R I E S  A CT 

A e r o n a u t i c s  A c t  

5A(1)  The M i n i s t e r  may e s t a b l i s h  a b o a r d  of  i n q u i r y  t o  
i n v e s t i g a t e  t h e  c i r c u m s t a n c e s  o f  a n y  a c c i d e n t  i n v o l v i n g  
a n  a i r c r a f t  or of  a n y  a l l e g e d  b r e a c h  o f  a n y  r e g u l a t i o n  
made u n d e r  s e c t i o n  4 or o f  a n y  i n c i d e n t  i n v o l v i n g  ar, a i r -  
c r a f t  t h a t ,  i n  t h e  o p i n i o n  o f  t h e  M i n i s t e r ,  e n d a n g e r e d  
t h e  s a f e t y  o f  p e r s o n s  a n d  may d e s i g n a t e  t h e  p e r s o n s  that-------- 
a r e  t o  b e  members. o f  t h a t  b o a r d .  

( 2 )  Eve ry  p e r s o n  d e s i g n a t e d  by t h e  M i n i s t e r  a s  a member 
of a b o a r d  o f  i n q u i r y  h a s  and  may e x e r c i s e  a l l  t h e  powers  
of  a p e r s o n  a p p o i n t e d  as  a c o m m i s s i o n e r  u n d e r  P a r t  I o f  
t h e  I n q u i r i e s  A c t ,  i n c l u d i n g  t h e  powers  t h a t  may b e  c o n f e r r e d  
on a c o m m i s s i o n e r  u n d e r  s e c t i o n  I1 of  t h a t  A c t ,  and  may 
a d m i n i s t e r  s u c h  o a t h s  and  t a k e  and  r e c e i v e  s u c h  a f f i d a v i t s ,  
d e c l a r a t i o n s  and  a f f i r m a t i o n s  a s  a r e  n e c e s s a r y  f o r  t h e  p u r p o s e  
of t h e  inqui ry ; - - ' -  ' '-__ 

- - - ~- _ _  ____  - _ _  

( 3 )  E v e r y  w i t n e s s  who a t t e n d s  a n d  g i v e s  e v i d e n c e  b e f o r e  
a b o a r d  of i n q u i r y  e s t a b l i s h e d  p u r s u a n t  t o  s u b s e c t i o n  (1) 
i s  e n t i t l e d  _ to  b e  p a i d  

( a )  r e a s o n a b l e  t r a v e l l i n g  and  l i v i n g  e x p e n s e s  i n c u r r e d  

( b )  t h e  w i t n e s s  f e e s  p r e s c r i b e d  i n  t h e  t a r i f f  of f e e s  

by him i n  s o  a t t e n d i n g  and  g i v i n g  e v i d e n c e ;  a n d  

i n  u s e  i n  t h e  s u p e r i o r  c o u r t s  of t h e  p r o v i n c e  i n  
wh ich  h i s  e v i d e n c e  i s  g i v e n .  

_. . __ _.____ ___ __ 
' ( 4 )  Each b o a r d  o f  i n q u i r y  s h a l l  s e n d  a f u l l  r e p o r t  o f  

._ - t h e _ i n q u i r y . . c o n d u c t _ e d  by- it-30 t h e  M i n i s t e r .  - ~ _ _ -  _ _  
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S.chedule  1 of Ap2en2.x "A" 

Inquiries Ac t 

P A R ' T  I 

P U B L I C  I N Q U I R I E S .  

2, The Governor  i n  C o u n c i l  may, wheneve r  h e  deems it 
e x p e d i e n t ,  cause  i n q u i r y  t o  b e  made i n t o  a n d  c o n c e r n i n g  
a n y  ma t t e r  c o n n e c t e d  w i t h  t h e  good governm.ent of Canada 
o r  t h e  c o n d u c t  of  a n y  p a r t  of t h e  p u b l i c  b u s i n e s s  t h e r e o f .  

3. I n  c a s e  s u c h  i n q u i r y  i s  n o t  r e g u l a t e d  by a n y  
s p e c i a l  law,  t h e  Governor  i n  C o u n c i l  may, by a commiss ion  
i n  t h e  c a s e ,  a p p o i n t  persons as  c o m m i s s i o n e r s  by whom t h e  
i n q u i r y  s h a l l  b e  c o n d u c t e d .  ~ - _ _ _  - -~ - - __ . 

4. The c o m m i s s i o n e r s  h a v e  t h e  pow'er of  summoning b e f o r e  
them a n y  w i t n e s s e s ,  and  of  r e q u i r i n g  them t o  g i v e  e v i d e n c e  
on o a t h ,  o r  on so lemn a f f i r m a t i o n  i f  t h e y  a r e  p e r s o n s  
e n t i t l e d  t o  a f f i r m  i n  c i v i l  m a t t e r s ,  a n d  o r a l l y  o r  i n  w r i t i n g ,  
a n d  t o  p r o d u c e  s u c h  d o c u m e n t s  and  t h i n g s  a s  t h e  c o m m i s s i o n e r s  
deem r e q u i s i t e  t o  t h e  f u l l  i n v e s t i g a t i o n  o f  t h e  ma t t e r s  i n t o  
which t h e y  a r e  a p p o i n t e d  t o  e x a m i n e .  

5. The c o m m i s s i o n e r s -  h a v e  - t h e  same--power- toT 'enforce- the- - - '  - - - -  

a t t e n d a n c e  of w i t n e s s e s  a n d  t o  compe l  them t o  g i v e  e v i d e n c e  
as i s  v e s t e d  i n  any  c o u r t  o f  r e c o r d  i n  c i v i l  c a s e s .  

- -  P A R T  11. 

D E P A R T M E N T A L  I N V E S T I G A T I O N S .  

6 .  The m i n i s t e r  p r e s i d i n g  o v e r  a n y  d e p a r t m e n t  o f  t h e  
C i v i l  S e r v i c e  of Canada may a p p o i n t  a t  a n y  t ime ,  u n d e r  
t h e  a u t h o r i t y  o f  t h e  Governor  i n  C o u n c i l ,  a c o m m i s s i o n e r  

and  management of  t h e  b u s i n e s s ,  o r  a n y  p a r t  o f t h e  b u s i n e s s ,  
of s u  c h d e p a r t  men ty--e it h e r  i n  t h e  i n s  i d e--or - ou-t s i d - u  er-v-ic e:-=--: -- 
t h e r e o f ,  and  t h e  c o n d u c t  o f  a n y  p e r s o n  i n  s u c h  s e r v i c e ,  s o  
f a r  a s  t h e  same r e l a t e s  t o  h i s  o f f i c i a l  d u t i e s ,  

- - -_ - _ _ _ _  _ _  _ _ _ _  or c o m m i s s i o n e r s  t o  i n v e s t i g a t e  and r e p o r t  upon t h e  . -__ ._ s t a t e  - 

,- - -  
7 . Th e c ommi-s sY0-n e r-o r - c o m m  i s s i on e r s- m a  yy-f or-th e 

p u r p o s e s  of  t h e  i n v e s t i g a t i o n ,  e n t e r  i n t o  a n d  r e m a i n  w i t h i n ,  
a n y  p u b l i c  o f f i c e  or i n s ; t i t u t i o n ,  a n d  s h a l l  h a v e  access  t o  
e v e r y  p a r t  t h e r e o f ,  a n d  may examine  a l l  p a p e r s ,  d o c u m e n t s ,  
v o u c h e r s ,  r e c o r d s  and  b o o k s  of e v e r y  k i n d  b e l o n g i n g  t h e r e t o ,  
and  may summon b e f o r e  him or them a n y  p e r s o n  and  r e q u i r e  h im 
t o  g i v e  e v i d e n c e  on o a t h ,  o r a l l y  or i n  w r i t i n g ,  o r  on s o l e m n  
a f f i r m a t i o n  i f  he  i s  e n t i t l e d  to a f f i r m  i n  c i v i l  m a t t e r s ;  a n d  
a n y  s u c h  c o m m i s s i o n e r  may a d m i n i s t e r  s u c h  o a t h  or a f f i r m a t i o n .  
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Schedule  1 of Appendix " A "  

8 ,  (1) The c o m m i s s i o n e r  or c o m m i s s i o n e r s  may, u n d e r  
h i s  or t h e i r  h a n d  or h a n d s ,  i s s u e  a s u b p o e n a  or o t h e r  
r e q u e s t  or summons,  r e q u i r i n g  a n d  commanding  a n y  p e r s o n  
t h e r e i n  named t o  a p p e a r  a t  t h e  t i m e  a n d  p l a c e  m e n t i o n e d  
t h e r e i n ,  a n d  t h e n  a n d  t h e r e  t o  t e s t i f y  t o  a l l  m a t t e r s  w i t h i n  
h i s  k n o w l e d g e  r e l a t i v e  t o e t h e  s u b j e c t - m a t t e r  o f  s u c h  i n v e s t i -  
g a t i o n ,  a n d  t o  b r i n g  w i t h  h i m  a n d  p r o d u c e  a n y  d o c u m e n t ,  b o o k , .  
or p a p e r  t h a t  h e  h a s  i n  h i s  p o s s e s s i o n  or u n d e r  h i s  c o n t r o l  
r e l a t i v e  t o  a n y  s u c h  matter. a s  a f o r e s a i d ;  a n d  a n y  s u c h  p e r s o n  
may b e  summoned f r o m  a n y  p a r t  o f  C a n a d a  b y  v i r t u e  of s u c h  
s u b p o e n a ,  r e q u e s t  or summons.  

( 2 )  R e a s o n a b l e  t r a v e l l i n g  e x p e n s e s  s h a l l  b e  p a i d  t o  
a n y  p e r s o n  s o  summoned a t  t h e  t i m e  o f  s e r v i c e  o f  t h e  s u b p o e n a ,  
r e q u e s t  or summons. 

_ _ _ _  __ - _ _  ___ __ ____ _______ . -  

9 ,  (1) I f ,  b y  r e a s o n  of  t h e  d i s t a n c e  a t  w h i c h  a n y  p e r s o n ,  
whose  e v i d e n c e  i s  d e s i r e d ,  r e s i d e s  f rom t h e  p l a c e  w h e r e  h i s  
a t t e n d a n c e  i s  r e q u i r e d ,  or for a n y  o t h e r  c a u s e ,  t h e  c o m m i s s i o n e r  
or c o m m i s s i o n e r s  deem it  a d v i s a b l e ,  h e  or t h e y : m a y  i s s u e  a 
c o m m i s s i o n  or o t h e r  a u t h o r i t y  t o  a n y  o f f i c e r  or p e r s o n  t h e r e i n  
named ,  e m p o w e r i n g  h i m  t o  t a k e  s u c h  e v i d e n c e  a n d  r e p o r t  t h e  same 
t o  h im or t h e m .  

__ __ - - - - - - - ._ I __ __ _--_ *___.*I_ __-___. "I --.--- . 
( 2 )  Such o f f i c e r  or p e r s o n  shall, b e f o r e  e n t e r i n g  on  

- 

a n y  i n v e s t i g a t i o n ,  b e  s w o r n  b e f o r e  a j u s t i c e  of t h e  p e a c e  f a i t h -  
f u l l y  t o  e x e c u t e  t h e  d u t y  e n t r u s t e d  t o  h im b y  s u c h  c o m m i s s i o n ,  
a n d ,  w i t h  r e g a r d  t o  s u c h  e v i d e n c e ,  h a s  t h e  same p o w e r s  a s  t h e  
c o m m i s s i o n e r  -or c o m m i s s i o n e r s  would  h a v e  h a d  i f  s u c h  e v i d e n c e  
h a d  b e e n  t a k e n  b e f o r e  h i m  or t h e m ,  a n d  may, i n  l i k e  m a n n e r ,  
u n d e r  h i s  ha'nd i s s u e  a s u b p o e n a  or o t h e r  r e q u e s t  or summons for 
t h e  p u r p o s e  o f  c o m p e l l i n g  t h e  a t t e n d a n c e  o f  a n y  p e r s o n ,  or t h e  
p r o d u c t i o n  o f  a n y  d o c u m e n t ,  book  or p a p e r .  

10. (1) E v e r y  p e r s o n  who 
_ _ _ _  - - __. _____ ____ 

( a )  b e i n g  r e q u i r e d  t o  a t t e n d  i n  t h e  m a n n e r  i n  t h i s  P a r t  _ _  -~ 

- _ _  p r o v i d e d , -  f a i l s , - -  w i t h o u t  v a l i d  e x c u s e ,  t o  a t t e n d  
a c c o r d i n g l y  ; 

(b) b e i n g  commanded t o  p r o d u c e  a n y  d o c u m e n t ,  b o o k  or __ __I__ __ _ _  . .__. __ - __ - - - _____ ______ 
p a p e r ,  i n  h i s  p o s s e s s i o n  or u n d e r  h i s c o n t r o l ,  
f a i l s  t o  p r o d u c e  t h e  same; 

( c )  r e f u s e s  t o  be  s w o r n  or t o  a f f i r m ,  as t h e  ca se  may be; 
o r  

( d )  r e f u s e s  t o  a n s w e r  a n y  p r o p e r  q u e s t i o n  p u t  t o  h im b y  a 
c o m m i s s i o n e r ,  or o t h e r  p e r s o n  a s  a f o r e s a i d ;  
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i s  l i a b l e ,  on summary c o n v i c t i o n  b e f o r e  a n y  p o l i c e  or s t i p e n -  
d i a r y  m a g i s t r z t e ,  or j u d g e  of a s u p e r i o r  or c o u n t y  c o u r t ,  h a v i n g  
j u r i s d i c t i o n  i n  t h e  c o u n t y  or d i s t r i c t  i n  which  s u c h  p e r s o n .  
r e s i d e s ,  or i n  which  t h e  p l a c e  i s  a t  which h e  was s o  r e q u i r e d  
t o  a t t e n d ,  t o  a p e n a l t y  n o t  e x c e e d i n g  f o u r  h u n d r e d  d o l l a r s ,  

( 2 )  The j u d g e  of t h e  s u p e r i o r  or c o u n t y  c o u r t  a f o r e s a i d  
s h a l l ,  for t h e  p u r p o s e s  of t h i s  P a r t ,  be  a j u s t i c e  of t h e  p e a c e .  

PART 111. 

11. (1) The c o m m i s s i o n e r s ,  w h e t h e r  a p p o i n t e d  u n d e r  P a r t  I 
or u n d e r  P a r t  11, i f  t h e r e u n t o  a u t h o r i z e d  by  t h e  commiss ion  
i s s u e d  i n  t h e  ca se ,  may e n g a g e  t h e  s e r v i c e s  o f  such  a c c o u n t a n t s ,  
e n g i n e e r s ,  t e c h n i c a l  a d v i s e r s ,  or o t h e r  e x p e r t s ,  c l e r k s ,  r e p o r t e r s  
a n d  a s s i s t a n t s  a s  t h e y  deem n e c e s s a r y  or a d v i s a b l e ,  a n d  a l s o  t h e  
s e r v i c e s  o f  c o u n s e l  t o  a i d  a n d  a s s i s t  t h e  c o m m i s s i o n e r s  i n  t h e  
i n q u i r y .  

-_ _. - - - - ~ _ _  - - - . - - . . __ __ _ _ _  - - 

( 2 )  The c o m m i s s i o n e r s  may a u t h o r i z e  and  d e p u t e  a n y  
s u c h  a c c o u n t a n t s ,  e n g i n e e r s ,  t e c h n i c a l  a d v i s e r s ,  or o t h e r  
e x p e r t s ,  or a n y  o t h e r  q u a l i f i e d  p e r s o n s ,  t o  i n q u i r e  i n t o  a n y  
m a t t e r  w i t h i n  t h e  s c o p e  of t h e  commiss ion  a s  may be  d i r e c t e d  
by  t h e  c o m m i s s i o n e r s  . 

( 3 ) '  The p e r s o n s  s o  d e p u t e d ,  when a u t h o r i z e d  by O r d e r  i n  
C o u n c i l ,  h a v e  t h e  same powers  t h a t  t h e  c o m m i s s i o n e r s  h a v e  t o  
t a k e  e v i d e n c e ,  i s s u e  s u b p o e n a s ,  e n f o r c e  t h e  a t t e n d a n c e  o f  
w i t n e s s e s ,  compe l  them t o  g i v e  e v i d e n c e ,  a n d  o t h e r w i s e  c o n d u c t  
t h e  i n q u i r y .  

- ~ - _ _ ~  - ___ . -. 

( 4 )  The p e r s o n s  s o  d e p u t e d  s h a l l  r e p o r t  t h e  e v i d e n c e  
. _ _  __  
' a n d - t h e i r -  f i n d i n g s , -  i f  any , - thereon- to  -the-commissioners:-::---- - - -  

12. The c o m m i s s i o n e r s  may a l l o w  a n y  p e r s o n  whose c o n d u c t  i s  
b e i n g  i n v e s t i g a t e d  u n d e r  t h i s  A c t ,  a n d  s h a l l  a l l o w  a n y  p e r s o n  
a ga  i n s  t w h o m  a n y  c h a r  ge--i S-- made---in-t h e -co  u r s e - of  - s u c h --in v e s t i ga t i or 
t o  b e  r e p r e s e n t e d  by c o u n s e l .  

_ _  - ,- ___ . 

1 3 .  No r e p o r t  s h a l l  b e  made a g a i n s t  any  p e r s o n  u n t i l  
r e a s o n a b l e  n o t i c e  h a s  been  g i v e n  t o  him of  t h e  c h a r g e  of 
m i s c o n d u c t  a l l e g e d  a g a i n s t  him a n d  h e  h a s  b e e n  a l l o w e d  
f u l l  o p p o r t u n i t y  t o  b e  h e a r d  i n  p e r s o n  or by  c o u n s e l .  
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PART I V .  

I N T E R N A T I O N A L  COMMISSIONS A N D  T R I B U N A L S .  

14, (1) The G o v e r n o r  i n  C o u n c i l  may, w h e n e v e r  h e  
d e e m s  i t  e x p e d i e n t ,  c o n f e r  u p o n  a n  I n t e r n a t i o n a l  Commiss ion  
o r  T r i b u n a l  a l l  or a n y  of t h e  p o w e r s  c o n f e r r e d  upon c o m m i s s i o n e r s  
u n d e r  t h e  p r o v i s i o n s  of  P a r t  I .  

( 2 )  The p o w e r s ,  so c o n f e r r e d ,  may be  e x e r c i s e d  by s u c h  
Commiss ion  on T r i b u n a l  i n  C a n a d a ,  s u b j e c t  t o  s u c h  l i m i t a t i o n s  a n d  
r e s t r i c t i o n s  a s  t h e  G o v e r n o r  i n  C o u n c i l  may i m p o s e ,  i n  r e s p e c t  
t o  all mat te r s  t h a t  are w i t h i n -  t h e -  ju r i sd ic t - i%ni-o- f  -s-u-EhComTi5Fi?Zi-- 
or T r i b u n a l .  

e 
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I N  THE MATTER OF AN ACCIDENT I N V O L V I N G  

THE V I C I N I T Y  OF TORONTO,  ONTARIO,  O N  
J U L Y  5 ,  1 9 7 0 .  

A DC-8 AIRCRAFT OF A I R  CANADA I N  

Pu r suan t  t o  s e c t i o n  SA of  t h e  Aeronaut ics  

A c t  Chapter  2 ,  Revised S t a t u t e s  of  Canada, 1 9 5 2 ,  

amended ,--I-,-DON- JAM1 ESON, M i n i s t e r  of 'Trans port , 
as 

do . .  - - 

hereby  e s t a b 1 i s h . a  board  o f  i n q u i r y  and do hereby  

d e s i g n a t e  The Honourable Mr. J u s t i c e  H . F .  Gibson, 

of t h e  Exchequer Cour t  o f  Canada as t h e  member o f  

t h e  s a i d  board  f o r  t h e  pu rpose  of i n v e s t i g a t i n g  t h e  

circumstances of-  a n - a c c i d e n t  i n v o l v i n g  a Douglas - - -__ 

DC-8 a i rc raf t ,  r e g i s t r a t i o n  CF-TIW of A i r  Canada i n  

the v i c i n i t y  of  Toronto,  O n t a r i o ,  o n  J u l y  5 ,  1 9 7 0 ,  -_ 

w i t h  a t t e n d a n t  l o s s  of l i f e .  

DATED at O t t a w a  t h i s  8 t h  day of October, 1 9 7 0 .  
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P.C.  1970-23/1809 . 

2 1  October ,  1 9 7 0  

(T .B .  Rec. 699850) 

H i s  Exce l lency  t h e  Governor i n  Counci l ,  on t h e  - 

recommendation of.  t h e  M i n i s t e r  of  T r e n s p o r t  and t h e  Treasury  

Board, i s  hereby  p l e a s e d  t o  a u t h o r i z e  payment t o  t h e  Honourable 

Mr, J u s t i c e  Hugh F .  Gibson who by Order i n  Counci l  o f  October '6, 

1 9 7 0 ,  P.C. 1 9 7 0 - 1 7 6 6 ,  has  been a u t h o r i z e d  t o  a c t  as a Board 

. ___ - . of I n q u i r y  _ t o  b e  e s t a b l i s h e d  by t h e  Minister__of-Transport  - --I 

p u r s u a n t  t o  s e c t i o n  SA of t h e  Aeronau t i c s  A c t  t o  i n v e s t i g a t e  

t h e  c i r cums tances  of  an  a c c i d e n t  i n v o l v i n g  a Douglas E - 8  

a i r c ra f t ,  Canadian r e g i s t r a t i o n  No .- CF-TIW, of A i r  Canada 
-. 

which 

took p l a c e  n e a r  Toronto ,  O n t a r i o ,  on J u l y  5 ,  1 9 7 0 ,  of a c t u a l  

t r a n s p o r t a t i o n  expenses p l u s  a l l  a c t u a l  and r e a s o n a b l e  expenses  

. .._ .__ - J--while--away-from O t t a w a  and engaged i n  t h e  performance of h i s  . 
- - _  - 

d u t i e s  as Chairman of t h e  said BoardpoFInquiry-.r-L-L - - - 
- _ _ _  ._ 

C e r t i f i e d  t o  be a True Copy - 
Copie  C e r t i f i g e  Conforme 

(Sgd) ( R . G .  Robertson) 

C l e r k  of t h e  P r i v y  Counci l  - 
L e  Gref f ie r  du Conse i l  P r i v 6  
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P-.C. 1 9 7 0 - 1 7 6 6  
6 October ,  1 9 7 0  

CANADA 
PRIVY C O U N C I L  - CONSEIL PRIVE 

HIS EXCELLENCY THE GOVERNOR GENERAL I N  C O U N C I L ,  
___ on--the- recommendation of t h e  M i n i s t e r  o f  T r a n s p o r t  and -- --- 

t h e  Treasu ry  Board, and wi th  t h e  consen t  o f '  t h e  M i n i s t e r  

of J u s t i c e ,  p u r s u a n t  t o  s u b s e c t i o n  (1) of s e c t i o n  38 o f  

t h e  Judges A c t ,  i s  p l e a s e d  t o  a u t h o r i z e  t h e  Honourable 

Mr. J u s t i c e  Hugh F. Gibson, a judge of t h e  Exchequer Cour t  

by t h e  M i n i s t e r  of Transpor t  p u r s u a n t  t o  s e c t i o n  5A of t h e  

Aeronaut ics -  A c t  t o  i n v e s t i g a t e  t h e  c i r cums tances  of a n  

a c c i d e n t  i n v o l v i n g  a Douglas DC-8 a i r c ra f t ,  Canadian 

r e g i s t r a t i o n  No. CF-TIW, of Air Canada which took p l a c e  

. -. n e a r  Toronto,  O n t a r i o ,  on  J u l y  5 ,  1 9 7 0 .  .. . 
---- ______. .. . _  _ _ -  - 

_._ - _____ - ___ - - ____ ___ __________. __ ._ 
-. . 

C e r t i f i e d  t o  be  a True Copy - 
Copie C e r t i f i 6 e  Conforme 

(Sgd) -( R iG,Robertson)--------------- 

Clerk  of t h e  P r i v y  Counci l  - 
L e  Greffier du Conse i l  P r i v 6  

-. ._ __ - - ___ ___ - 
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I N  THE MATTER OF a Board of I n q u i r y  
i n t o  t h e  a c c i d e n t  a t  Toronto I n t e r n a t i o n a l  
A i r p o r t ,  Malton, O n t a r i o ,  t o  A i r  Canada, 
DC-8 - 6 3 ,  C F-TLWLaircraf-Lon, J u L y _ 5 , 7 9 - 7 ~ 0 - . ~ _ _ _ ~  - __ - 

A P u b l i c  Hearing will be convened on 
November 2 3 ,  1 9 7 0 ,  a t  Toronto,  O n t a r i o ,  
for t h e  purpose  of  i n q u i r i n g  i n t o  t h e  
above mentioned a c c i d e n t  

I 

A Pre-hear ing  Conference w i l l  b e  h e l d  
on  October  2 8  a t  10:30 a . m .  i n  Cour t  Room 
1 9 ,  N e w  Cour t  House, U n i v e r s i t y  Avenue, 
T o m n t o ,  O n t a r i o ,  for t h e  pu rpose  o f  
r e c e i v i n g  r e p r e s e n t a t i o n s  from pe r sons  
wish ing  t o  b e  r ecogn ized  as p a r t i e s  t o  o r  
o b s e r v e r s  a t  t h e  P u b l i c  Hearing.  

-- - - - - -. _.-- - __ - .-.-_I__ -- __ _ _ _ _  - . _. - - ___ - 

- _  

I n q u i r i e s  r e l a t i n g  t o  t h e  P u b l i c  
Hearing o r  t h e  Pre-hear ing  Conference 

-_ . _- s h 6 u l d  b e  addres sed  t o  Commission Counsel ,  - - _ _ _  

. _  B . J .  MacKinnon, Q .C .-, 365-Bay-Street ,  - - - -___ 

Toronto 1 0  5 ,  O n t a r i o  

DATED a t  Ottawa-this-l~5th-day-of-October, 1 9 7 0  

Hone Mr. J u s t i c e  Hugh Gibson 
Commi s s i  o n e r  . 
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COUNSEL. L I S T  

Counsel Person  

F r a n p i s  Mercier , Q . C.  1 
Alastair  R .  P a t e r s o n ,  Q.C.)  - Air Canada 
E.M. Lane 1 ~ - -- 

David C .  C a t h c a r t  Estates of p a s s e n g e r s  
Lawrence J. G a l a r d i ) ( L o s  Angeles) - Hermann, W i t m e r ,  
(U.S. Counsel)  ) Whybor, S u l t a n s ,  

Tournaviks 

D.K. Laidlaw,  Q.C.  1 
0 1 - -- -- - McDonell- Douglas C o r p o r a t i o n  c - J . H  _. Francis l-l-r___ - 

Ren6 Bernard  (U.S. Counse l ) )  

Roland H.  S p e r l i c h  - Estatesof passenge r s  
Mai tz  

B.J. MacKinnon, Q.C.  
A . J .  S tone  - Commission Counsel 

John T. Keenan -- - -- -- -- - Es t a t  es-o f -P;-C, H a m i l  t o n  , and 
- - - . -_ _ _ _  __-__ - ~ - -  ..- - - Canadian A i r l i n e  Pilots - _  - - __-__ 

A s  s o  c i  a t i o  n 

W.A. G r a n t ,  Q.C. - Estates of D. Rowland and 
G. H i l l  
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W I T I\T E S S E S 

’ M r .  W .  Howes I n  charge of the I n v e s t i g a t i o n ;  
gave g e n e r a l  background of a c c i d e n t .  

t h e  c o c k p i t  crew, and t h e  d i f f e r e n c e s  
between t h e  4 0 / 5 0 / 6 0  series of  D C 8 s .  

Capta in  W .  Benson Described g e n e r a l l y  t h e  d u t i e s  of 

Mr. A. Huneault  Chairman, Records and Documents Group. 

Mr. H .  Renken Eye Witness .  

‘ Mr. Roy Goodbrand Chairman Powerplants  Group. 

M r .  A.  LeCheminant Chairman, S t r u c t u r e s  Group. 

M r ,  T.W. Heas l ip  Vice-chairman, S t r u c t u r e s  Group. 

___ - - Mr. J.  Johns tone  - - ~ -  -- Described- t he  -opera t ion-of -spoi le r  --” -- -- 
system from model. 

Mr. John Love Chairman, Systems Group. 

M r .  B .  Caiger-- 

M r .  A. Cla rk  

Chairman, F l i g h t  Data Recorder Group. 

Chairman, Opera t ions  Group. 
.- 

M r .  A . J .  Vasar ins  A i r  Traff ic  Con t ro l  O f f i c e r  on day i n  
q u e s t i o n  ( e y e  w i t n e s s ) .  

_. __ _ _  - M r ,  T .  T a y l o r  f i r  Traf f ic  Con t ro l  Supervisor----  --- 

- - --__ __ - 
( eye- w i  t n e s  s 1.. 

- - _ _ -  __________ . . ._ _ _ _ ~ -  - 

Mr. M.M. Fleming M i n i s t r y  of T r a n s p o r t .  

~ Mr .-. H .H.  __ Schoech Sup e r v i s  i ng.-Fl i gh_t-Te s3-Engine e r,LFl i gl_?t_. 
T e s t  Branch, Engineer ing  D i v i s i o n ,  
Western Region of t h e  Fede ra l  A v i a t i o n  
Admin i s t r a t ion ,  Los Angeles,  C a l i f o r n i a .  

I)r. .F.O. Hemming Chairman, Human F a c t o r s  Group 
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E x t r a c t  from Inquiry E x h i b i t  5 7  (Air Canada "Manual 

55 ,  DC8 Opera t ing" ,  Chapter 2 ,  Pages 38 and 3 9 ) .  

8 I n i t i a l  Approach  

. . .  

.11 I n  Range Check:  The  p i l o t  p e r f o r m i n g  t h e  
I n  Range a n d  B e f o r e  L a n d i n g  c h e c k s  c a l l s  
o u t  e a c h  i t em a s  h e  c o m p l e t e s  i t .  The 
o t h e r  p i 1 o t mon i t  o r  s- and-- t  h e -S e c ond - O f  f i c e r 
c h e c k s  o f f  e a c h  i t e m  as  i t  i s  c o m p l e t e d  on 

' t h e  m e c h a n i c a l  c h e c k  l i s t  

._ 

1 (63) R e v e r s e  H y d r a u l i c  S w i t c h . . . . . . . . . . . O N  

2 O r d i n a n c e  L i g h t  S w i t c h e s  ( 2 ) .  .......... . O N  

5 (63) I g n i t i o n  O v e r r i d e  S w i t c h . . . . . . . . . . . A L L  
ENGINES 

. - 
6 Nos. 2 a n d  3 C a b i n  C o m p r e s s o r  

S h u t - o f f  Switches.....................OFF 

7 R e c i r c u l a t i o n  Fan Switches(2/3)..........AS R E Q ' I  

6 ( 5 0 / 6 0 )  A i r s p e e d  Bugs ( 2 ) . . . . . . . . . . . . . . . , S E T  

......... . . . . .  ..... .... 9 - A 1  t i m  e t e r---Bu g s---(-4 )-F. ..................... C HE C K 
. __ ..... -~ . .  ________ . ~. ~~ ~ . . . . . . .  ._______ ______ ... ... 

1 0  EPR Bugs ( 4 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S E T  

11 P T C  Switch...............................OVERRID: 

12 Flaps. .................................... 25 /23 

13 F u e l  Panel...............................SET 

___ - ~ _____ _ _ _ ~ _  
0-0 

The C a p t a i n  w i l l  c h e c k  - t h e  A u x i l i a r y  I n s t r u m e n t  
a n d  F u e l  C o n t r o l  P a n e l s .  
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9 F i n a l  A p p r o a c h  a n d  L a n d i n %  

.10 B e f o r e  Landing C h e c k :  

1 L a n d i n g  Gear C o n t r o l  L e v e r . . . . . . . . . . . D O W N  

2 L a n d i n g  L i g h t s  I......................EXTEND & 
C H E C K ,  AS 
R E Q ' D  

3 A l t i m e t e r s .  . . . . . . . . . . . . , , I . , . , . . . S E T  

4 L a n d i n g  Gear . . . . . . . . . . . . . . . . . . . . . , . . . " L E V E R  D O W N ,  
THREE GREEN 
LIGHTS, FOUR 
PRESSURES 
CHECK"  

~ -. _ _  .._ ___ _____ 

5 S p o i l e r s . .  ............................ llARMED1l 

6 (DELETED) 

7 
- - - -- _ _ _ _  
P i l o t  f l y i n g  c h e c k s  a n d  c a l l s   LEVER^-- 

THREE GREEN 
LIGHTS, FOUR 
PRESSURES, 
S P 0 I LE RS 'I -_ 

8 Th,e S e c o n d  O f f i c e r  w i l l  p r e s e n t  t h e  m e c h a n i c a l  
c h e c k  l i s t  over t h e  p e d e s t a l  for t h e  C a p t a i n ' s  
a c k n o w l e d g e m e n t .  

-~ - The items d e l e t e d  and marked ''(DELETED)! _refer-to ser ies  ..- 

6 3  and are i r r e l e v a n t  for t h e  purpose of t h i s  Report .  
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G L O S S A R Y  

I n -Rang e Check" 
The "In-Range Check", acco rd ing  t o  t h e  Air Canada 55 

DC8 Opera t ing  Manual, c o n t a i n s  seven  items (see Schedule 1 
of Appendix t rB1 l  for d e t a i l s )  These i tems are t o  be  cal led 

o u t  by t h e  p i l o t  performing t h e  check as h e  completes  each 
i tem, The o t h e r  p i l o t  mon i to r s  and t h e  Second Officer checks  
o f f  each i t e m  as it i s  completed on t h e  mechanical  check l i s t .  

~ - .___ . -. -__ - - - - - 
"Before-Landing Check" 

The llBefore-Landing Check", ac'cording t o  t h e  s a i d  
Air Canada manual c o n t a i n s  f i v e  i t ems ,  and t h e  same d r i l l  

o b t a i n s  i n  c a r r y i n g  o u t  t h e  same. (See  Schedule  1 o f  
Appendix r l B t c  f o r  d e t a i l s . )  - 

"Arming t h e  Spoilers!'-- - -  - -- -- - ~ ~ -~i _I~_. 

The act  of l i f t i n g  t h e  s p o i l e r  a c t u a t i n g  l e v e r  r a d i a l l y  
outward t o  engage t h e  au tomat i c  f e a t u r e  i s  cammonly referred 
t o  as llArming-the S p o i l e r s " .  
band a t  t h e  base of t h e  l e v e r  c o n t a i n i n g  t h e  word r'ARMtl. 

This  a c t i o n  r e v e a l s  a r e d  warning 

"On t h e  F la re"  
The "F la re"  refers .  t o  t h e  t r a n s i t i o n  or change i n  the  

f l i g h t  pa th-  of t h e - a i r c r a f t  -from t h e  approach p a t h  t o  a p a t h  - __  - - - - 

- ~ - _ _ _ _ _ _ _ _ _ ~ -  hor i zon ta l - to  and o v e r  t h e  runway s u r f a c e .  - -  _ _ _ _  - __ - ______ 

--___ - - - __ ~ _ _ _  . - 
"On t h e  Ground" _ _ ~ _ _  - 

"On t h e  Ground" means t h e  s i t u a t i o n  which o b t a i n s  when t h e  
a i r c ra f t ' s  wheels a re  i n  c o n t a c t  w i t h  t h e  runway s u r f a c e .  

"Touch Down" 
I n  t h i s .  case t h e  "Touch Down" refers t o  t h e  c o n t a c t  of t h e  

a i r c ra f t  wi th  t h e  s u r f a c e  o f  runway 3 2  a t  Toronto I n t e r n a t i o n a l  

A i r p o r t  on  J u l y  5 ,  1970. 
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Impact 
I n  t h i s  case llImpact" refers  t o  t h e  f i n a l  d e s t r u c t i v e  

c o n t a c t  of: t h e  a i r c r a f t  w i t h  t h e  e a r t h ' s  s u r f a c e ' a t  Toronto 
I n t e r n a t i o n a l  A i r p o r t  o n  J u l y  5 ,  1 9 7 0 .  

Cen t r e  of  G r a v i t y  - C of G 
The p o i n t  on t h e  a i rc raf t  where t h e  sum of a l l  t h e  

weight  forces ac t .  

Mean Aerodynamic Chord - M . A . C .  
__ __ 

The area of t h e  wing d i v i d e d  by the  s p a n  (approximate):- 

G r a v i t y  - G 

An a i rc raf t  i n  s t r a i g h t  and l e v e l  f l i g h t  i s  o p e r a t i n g  a t  

2 The a c c e l e r a t i o n  due t o  g r a v i t y ,  i . e .  3 2 . 2  f t / sec  . 
one G. 

Cockpi t  Voice Recorder  - CVR 

i n  t h i s  a i r s r a f t  which had t h e  a p p r o v a l  of t h e  M i n i s t e r  of 
T r a n s p o r t .  
c o c k p i t  c o n v e r s a t i o n s  and r a d i o  t r a n s m i s s i o n s .  

The system o f  c o c k p i t  v o i c e  r e c o r d i n g  equipment used  

A c o c k p i t  v o i c e  recorder  normally r e c o r d s  a l l  

F l i g h t  Data Recorder - FDR 
Is *desc r ibed  i n  Air Nav iga t ion  Order S e r i e s  II,-No-.- 13-, 

___ . ________ __ _ _ _  __ - _. - _ _  see-Schedule  2 of  Appendix-"D" . -__ 

Whiskey Beacon 
- _ _ _ _ _  

Is a -non--directional-r-Zdio--beacon - ( f requency 368-KHZ--------- 
i d e n t .  ' I W I I )  colocated w i t h  a f a n  marker t o  form t h e  compass 
l oca to r  s t a t i o n  on  t h e  back marker s i t e  l o c a t e d  4 . 2  n a u t i c a l  
miles  from t h e  t h r e s h o l d  o f  runway 32 a t  Toronto I n t e r n a t i o n a l  
A i r p o r t ,  
ILS s e r v i n g  runway 3 2 .  

, 

The Whiskey Beacon forms p a r t  of t h e  Back Course 
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VASI - V i s u a l  Approach Slope I n d i c a t o r  

of  a runway t o  p rov ide  t h e  p i l o t  w i t h  a v i s u a l  i n d i c a t i o n  of 
t h e  correct approach p a t h .  T h e  VASI approach p a t h  g e n e r a l l y ,  
b u t  n o t  a lways,  w i l l  co r r e spond  t o  t h e  ILS ( Ins t rumen t  Landing 
System) g l i d e  p a t h  if b o t h  are  provided  on t h e  same runway. I n  
t h e  case of runway 3 2  a t  Toronto I n t e r n a t i o n a l  on J u l y  5 ,  1 9 7 0 ,  
t h e  I L S  g l i d e - p a t h  would a p p e a r  h i g h e r  a t  a g iven  l o c a t i o n  
t h a n  t h e  VASI approach p a t h .  

Is  a system o f  l i g h t s  located n e a r  t h e  approach end 

. . . . . . . . .  . ~ . ._ ..~ - . - . . . . .  . . . . .  

..... . . . . . . . . . . . .  __ ........... 
.. .... __ .... -. ................ .- . . . . . . .  

. ~~ 
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TRhVSCRI P'T OF ' l l1E COCKPIT VOICf: RECORDER TAPE FIIGII CF-TIW - 

The fo l lowing  pages a r c . a  t r a n s c r i p t  o f  a l l  t h e  convcrsat ;on c x t r a c t c d  
from t h e  c o c k p i t  v o i c c  r e c o r d e r  t ape .  
tracks o f  t h e  t a p e  wliich recordcd autli.0 i n c o r m t i o n  froin a cockp i t  2 rea  microphone, 

' t h c  C a p t z i n ' s  ca rphoncs ,  and t h e  First Officer's ezrphoncs.  
First O f f i c e r ' s  r a d i o  t rans in iss ions  a r e  ir.cIuded because t h e i r  microphone o u t p u t s  
are ampl i f i ed  and f e d  back through their, o m  earphoncs i n  a d d i t i o n  t o  t h e  incoming 
communications. 

' 

c o c k p i t  a r c a  microphone froin loudspeakers on t h e  f l i g h t  deck whidh t h e  crew t u r n  
up and use i n  p l a c e  of t h e i r  earphones.  

The conve r sa t ion  m s  obtained from t h r e e  

The Capta in ' s  and 

Radio coninunications can a l s o  occas iona l ly  be heard on t h e  

-Radio-conmmicat ions -between-the ground and o t h e r  a i r c r a f t  on t h e  same 
f r e q u e n c i e s  as  CF-TIM are n o t  included i n  t h i s  t r a n s c r i p t i o n  zlthough t h e y  c o u l d ,  
of coursc ,  be overhcard by t h e  crew. 
thc A i r  T r a f f i c  C o n t r o l  tapes which form p a r t  of t h e  Operat ions Group f k p o r t .  

._ 

These w i l l  be found i n  t h e  t r a n s c r i p t  of  

Some c o n v e r s a t i o n  was u n i n t e l l i g i b l e  due t o  excess ive  background n o i s e  and 
low vo ice  l e v e l s .  
enclosed i n  p a r e n t h e s e s .  

Thcse are  denoted by ( - - - 0 - 0 -  ).  Dubious words a r e  a l s o  . 

Vie e l apsed  times quoted a r e  based on t h e  synchron iza t ion  pulses  of t h e  

The 
d i g i t d l  d a t a ,  which is a l s o  recorded .on t h e  'tape,- and a r e  ncasurcd r e l a t i v e  t o  - - 
t h e  p o s i t i o n  o f  n p i e c e  of mctal f o i l  stuck t o  the beginning o f  t hc  t a p e .  
t imes  cpotcd a r e  c o n s i s t e n t  w i t h  t hose  used f o r  th'c mzasured d a t a ,  2nd are  g iven  

track on t h e  Toronto A.T.C. t apes ,  it i s  e sd ina ted  t ha t  tSe f o i l  p o s i t i o n  
cor responds  t o  a time of 07h:3Gm:SSs EDT +, 5 seconds. 

. t o  an accuracy of It 2 seconds  f o r  t h e  vo icc  t r a n s c r i p t i o n s .  From the t iming  

011 t h i s  b a s i s ,  t h e  touchdown on runway 32 occurred a t  08h:06m:36s EDT, 
and t h e  f i n a l  impact a t  OSh:09ia:34s EDT. 
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! ELAPSED T1P:E 

111 l<S: SECS V O I C E  '. SOURCE 
_I_ - -1_ --- 

0o:oz 

00:08 

00:14 

00 : 1.8 . .  
0o:zo 

00: 42 

0i:lO * 

- 

01 : 33 

01 :37 

07 :38 
. .  

- - . . - __ 

CH ,FH 

CH ,FH 

Toronto Centre Air Canada si'x two one 
level two seven zero. 

Ah s i x .  two one, two seven - oh - squav:k 

a t  Toronto the back course on t h i r t y  
two. .. 

F 

CTR 
. .  - *' fourtekn hundred and ident, the approach 

, 
9 .  

. ?. 

Cli,FH . - er - Checks OK.  - 
CH ,Ftt 

. .  
F 

CTR 

F - _____ CH , FH--, ~ S i x-Wen ty-one7 .- 

C '  ' CAM ( A j 1  r igh t ) .  

c . *  CAM L a s t  trip, - I figured since this i s  

I d i d n ' t  wake u p  unt i l  half p a s t  one 
i n '  the afternoon (--).  
down around the c i t y  (----). 

. i n  a pub t h a t  I haven't been i n  s ince 
ni'neteen for ty  four.  
about,i.t. 
Black Fr ia r ,  right a t  the end o f  Black 

Alir' Canada s ix  twenty-one radar contact.  
- .  . .  

. .  
. -- 

, . the same . tr ip,  - Monday afternoon, (---) 

I wound up 
- Took a long walk 

I had forgotten-a1 1 
I t ' s  a place called the .. e r  - 

. - .  Fciars Bridge. 

F - * CACl Yeah! - . - - 
. .  .. * . 

., 'c:: . CAM .. 

- - - __ - . .  - _. _.-.-- _- _ _  

- .  c . * - .  * CAM ( --.------a. -- -" - - -- ) ' f t ' s  u p  by a point.  
I t ' s  on-one -o f  those crazy- corners -where=" 
people get together and form a s o r t  of a 
choi r. 

01 :47 FT.. ; CAI4 Yeah!. 

01 :50 c : 

01 : 51 F '  -: CAM (----------- ) g o t  no problem t h a t  way. . 

01 :54 C CAI4 Oh: yeah! 

01 :55 3 .  CAM How do you 1 i ke that?  

01 :41 ____ _ _ _  __ - 

. .  
_________ - . _ e .  - _. ___ - - - - - ._ ._ -- - - --- . .* . . .. -- . *. . . .  .. . . 

I t ' s  r i g h t  on a point. Li'ke i t  is i n  
Toronto. . * .. CAI4 

. .  
. .  . . .  . .  . .  

. 1. 
. .  
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ELAPSLD TIKE 
M I  t4.S : SF: CS . .  VO I CE SOURCE - - 

02 : 06 

02: 13 

02: 24 

F 

C 

CAM Hey mate (------- ) more accurate (------ 1. 
CAM We were about  twenty ,ninutes ahead l a s t  

time. 

. CTR a CH,FH . ' Air Canada s i x . t w o  one y o u ' r e  cleared 
maintain eight thousand a t  your convenience , 
Toronto altimeter two niner seven f ive .  

.. 
. .  . . .  . .  

R ? d  . 
02:31 * F. . CH,FH S i x  twenty one 2 9  cleared maintain eight  ' 

02:36 CTR. ' CH , FH 

.. 
- thousand a t  our convenience.-- Two nine-- - 

seven fi-ve. * . .  

* 03:03 . .  UN . C A M ,  WHISTLING 
I t  sure looks l ike  a nice ninety minus 
a hundred a n d  ten or whatever the hell 
h e  gave us, Hey?. 

03:12 ' , c  ' CAM . .  . .  . . .  
... . - -  .----\ -- . _-_ _-lll - - -  ~ .- ~ --- - _ _ _  - ..ll-llll----- 

... . .  I *  F CAI*! y i  a h i- - - - - - - - - - - ,L - - - . .  .03:17 

03 : 26 CAM . Why do they bother? Why? Glhy, do they 
. .  bother a t  a l l  - Heh - Heh, Heh. 

F., ' 

. 1  * * -_ . . .  
T h a t  guy ' s  particular - he's g o t  t o  be 

. . . .  . .  
. a t  work. Honest t o  God! 

03:32 c. . CAM . .  
. .  1. . _  

a. 

0 .  

03: 54 

03: 55 

c : 
STW 

. : . . . .  . . .  *. . . .  . *  
Number one engine? . .  . .  

. . .  .. . .  

CAI4 

CAM Yeah. 
_ .  * .  

03:57 ' C CAM OK - It's probably torn o f f  by now. 

03 : 58 ' STW. CAM Ijdon't  know whether he (----------- I *  
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ELAPSED T I I E  
E.11 tis : SE cs SOURCE -- vo I CE 

. . .  . . a  

0359 F CAM Hey 2 (-------- ) We're g o i n g  t o  get  a 
new airplane when we get t o  Toronto. 

04 : 08 C.  CAM (Do.you) go t o  LA'.? 
~ ~~~. ~ ..~ . . .. - 

04: 10 . .  STW CAM 

04: 13 c *  * CN4 

' .  04:16 STW CAM 

. 04:19 c . .  CAM 

. .  . .  . .  
e .  . .  

. .  

- 04:25 F -  CAM - - 

I 

1 ( - - - - - - - - ) airplane d i d n ' t  (-------- 
Anykiy we' r e  (-------- 1 

. ,  

. .  . .  . .  
On.-the outside -of the-outb-oard -eTgine?- ---- 

Ca'n' t ' ie ,  L e r  - 'cos he w o u l d n ' t  s ee  i t  ' 
oh the outside. I t ' s  number one engine. 

. .  .. Oh.. . . ._ . .  

Eh? : 
- .. . . .  

-~ ~ ~ _ _ _  
Toronto, six twenty one. . 

SIX two one,'.(-----). 1 * 

. .  - .  * . : - . .  a .  . .  : 
. .  

S i x  twenty one. - Ih - I t  i s  reported t h a t  we have an  open 
panel on engine number one. 
mechanic viho i s  travel l i n g  as a passenger 
reported t h i s  access door  i s  e i t h e r  open o r  
(,-,-,-, ) or i s  n o t  closed. Require t h a t  
chcc ked : 

I estimate 'over zero three.  

!*!e have a 

. cc) CH , FH 
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' .  e .  

ELAPSED T I f i E  
CIIIIS: SECS VOICE - SOURCE 

05: 23 ' F  'CH ,FH E i g h t  .seven eight '  i s  planned through a t  
fo r ty  .one. 

06:32 

06: 35 

C CAM (Toodley - Toodledo.) 

06:48 

06:58 

C 

UN 

CAM r 

. .  

. 

. .  

CAM . 

CAM 

) Twenty eight hundred 
broken seventy f ive  hundred broken 

dew point seven zero. Three ten degrees 
(----------- ) twenty nine seventy f ive .  
Runway t h i  r t y  two. - I.le!.ll --contact-the-- 
Approach. 

twenty m i  1 es , temperature (---------- 1 9  

. .  
O;K. - ' /-. . 

(Have.you heard about) the l a t e s t .  

They have done a l o t  o f  work 'on the 

Have- .they? 

They'fe b u i l d i n g  a new taxi s t r ip  
parallel  t o  t h i r ty  t w o .  

old ramp area has been cleared. 

. .  a i rpor t  there.  . .  

07 : 02 C CAT4 

__--l~-_~. . F...-- . ~ cN4----~--~---- . . '  - ' ~ ~ .... .. - .  
07 : 04 

07 : 06 C.  
. c  

. 
Instead o f  

- . going around the old ramp area,  the 

CAM 
. .  

* 

) takq  - e r  - zero five l e f t .  
3. 

. 07:12 UN CAM. 

. .  . .  . .  

07:16 C CAE1 .Yeah 

. 107 1 .. :c ....- ~ - . C A N  Zero-f-i.ve-.l e f t  .-I t. gives you what, 

0 7 2 5  UN ' CAM '(---------- ) . th i r ty .  three now. 

~ . _ _  .. .~ ~ 

~ __-. :about seven ... thousand f e e t  I guess hey? . -_- 
~- ~~~ ~ ~ 

. .  . - - 

~ 
__. 

. .  ., 
__ - c - .  . -  CAM ~ Yeah. Hey? 

CAM - , . I  don't know w h a t  they ' re  gonna extend . .  s. 
i t  to.  (----)* 

. .  

07:49 - F. CAM :You know, I haven't been i n  Toronto'for 

07:52 * c  . CAM' . Oh, I haven't been there since the l a s t  

months. 

week (--------) star ted.  

S CAM (---------------- . ) *  . .  . .. 
07 * c;9 F '  CAM (------------------- 1. 
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ELAPSED TIKE 
f4INS:SECS . -  VOICE ' SOURCE 

, .  * s  CAM (----u----------- ) over toerards twenty 
1. 

00: 09 
three r i g h t  - l e f t  (---------- 

. .  
08: 14 F. CAM . (---------- 1. . .  
08:16 . CTR ' CH,FH Air Canada six two one contact Toronto 

centre on one t y o  seven decimal zero,  
- .  ' squawk eleven hundred-out o f  teenty three 

. .  thousand. . .  . .- 

08:23 F' CH ,FH One twenty Seven zero a t  eleven'hundred ' 

- - ____ ~ ~ _ _ _  out-of- twenty -three thousand, s i x  twenty 
one, good day. 

CTR 
. .. . 

CH , FH . Good day. 

CH ,Fti Toronto Centre Air Canada six twenty one 
leaving two seven zeho for e ight  thousand. . . 

08: 28 

09:oo F 

CTR CH ,FH A i r  Canada six twenty one radar contact, .  . 
Toronto a1 timeter twenty nine seventy 
S I X .  

_ _ ~ r  . ~. ___ ._ - __ . . _ I____L  

09: 06 

. .  
09: 11 

' 09:12 

O W 6  

F .  . .  ., CH,FH . 

. .  
0 

Njnc <even s f x .  

?:got  the whiskey on number one. 

O h  yeah! * (------- ) a glide slope on 
t h i r t y  two now., A back course g l ide  

a 

slope. . .  
. .  . .  

(Pete ---------.-- . * )  . 

C 

.09: 25 CAM 2 .  F 

. .  .~ . c  
. I .  

Yeah. I t ' s  away above - the . - - vasis - . though - 
)-s--- _-__ _______ (---------- . 09:28- 

09: 31 - 

..... 

CAM F .  
. f  

.. .. . . . . . -~ 

09: 42 F .  

(-"--g-o---------- * 1:. 
(L- glide path angle ----'------ ). 

. 

(,,,,------u- 1 seems t o  be hjgher  than 
the vssi  (---------I) a d i f f e ren t  
l o c a t i o n  sort of  thing. 

You'd almost t h i n k  ( - - - - - - - -0---  ) where 
the old one was. 

C 10:08 

1o:zo * '  F 
. .  

. .  CAM 

CAM 10:22 . C '  

F .  CAM 10:42 
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.. . . .  . a .  

. .  ELAPSED 1 ItiE . .  
vo I CE MI t.1 S : S E CS ' - k . .  . . . . .  . . . .  . .  

. .  . . .  ........ . 1 -  -. .. ' l0:50 F . cfij 

*10:51 . .  . . . . . .  . .  
.. .. 

. .  .;. c. .... *',  . Vd CAM . .  

CAN (L------------- . .  . .  1.. a .  ' . 

. .  . .  
. C '  

- .  . .  I .  

1. (------L-----.- 
-. 

. . .  

. ; *  
10:47 

.... ....... 
.. l0:50 
*10:51 . CAM Yeah. c. 

.. ' 
. *  

e . .  * I .  

. . . . .  . .  
. .  

CAM : * 
.. 

. . . . . .  . . .  . .  . . . . .  . .  . :: 
. .  

. .  . .  . .  

.* . . . .  * .  . . e -  

WHISTLING. 
I 

-1 2: 55 . UN . CAN : 
- .  .. * .  . . . .  CRAC~LING - NIKE NOISE . .  . Ctl ,FH 1 

. .  
.. :. - 

o r  
. .  

* .  . .  . .  13:41 

1 4 io3 c .  * .  ' - CAI3 ---,---BetterLtel l-.-them-welre-th~ou-gkhey_l . .  . 
. .  

. . . .  . . Wha$? * . . . . . .  F ' . * * : . .  . . CA)! . 

c.. k. . *  

. ..; . 14:05 

14:06 ' 

14:16 

. ' CAN' ' Better t e l l  'them tha t  this aircraft  
L . i .  . . .  . . .  . .  . isjthrough. . . . .  . .  

. I  
. .  . . .  *. . . .  . '  ** . .. 1. . .  .. _ .  

'.... 
. -  ..' . 

. .  . .  

._ . . 
. .  : * .  ' ,. - . .  

-Yes? . 

Oh.. T h i s  a i rplane 3 s  planned t h r o u g h .  
. - .  . .  I .  

' -  CAM STW * ... 

. .' CAM F. 

Ch STW 

! a  

. . .  . .  . .  
:.. - . ..... ............... . .. ........ . .... ...... . .  ~ -_.._-._ , .4_"11.. -. .~ ___ ~~~~ . . .  

. .  
'. . 

. . . .  I t  is?,. . . . .  . .., .. . 
- .  . .  .. , - 

. .  
i 4 : i 8  

. .  

. . .  . .  14:iO .. 

. 1 4 2 2  . , 

I4:46 , . .. 

i4153 ' . 

.. - .  ' . . . . . .  . .  . .  . F . ; '* CAN . - Yeah: . .  

' -. * . *  

.* . 
.' . 

. .  
T -. 

* CAM WHISTLING. . .  . ' . .  . .  . .  . .  
A i r  Canada six" twen'ty one cl eared t o  

S i x  tm one cleared t o  main ta in  six 

. . .  CH,FH . . .  I . .c : 
. UR': .. 

. . .  '.  . maintain s i x  thousand. 

CH ,FH. 14 :.57 ... :...-.. .-:--r:.-.-.-L ST .....- ~ ~ - - - _ ~ t h o u s a n d - . l e a v i  ng twelve. 

I~.~~\-------.----..CTR- -..---CH ' ,FH . ~ -  ' S i x  two one Roger. - . . . . .  ._ 

15:40 

16:13 . .  

. . -  . . *  

. .  
. .  

' ' tM&j 
. -  

. . . . . . . .  % . .  

*- 
. .  ' .  . . -  . f ... 

F * '  * * *  

. . . .  a : . .. . . . . . . . .  ,. 3' ; .  . .  

* . .  . .  . . .  . . .  

. . .  .... . . .  . .  .. . . .  . . . . . .  . : . * .  
. . .  

. .  
................ ............ ........ 

. .  
---_-1---.---...- . .  

. . .  . - .  . . .  - : . .  
. .  

. . .  
. .  . .  

(.+-for six) . ,  . . . .  - *  . 
. . . . . .  ... 

._- . .  . . .  . .  
' CAM 

. : ,. 
. .  c :. 

. . .  ... .. .... .. .... ........... . .... 
* CAM . . , i b u t  d you be go i  ng---up-'-< n t 0 . Y  uh--------.-: 

. . .- 
.- - : 

.*. '(A--.---). Not here, b u t  in 'Montreal? . .  
5 . .'. : . '  . 

. -  . . .  
. .  5: 

.. 
. '  . *. 

F' * 

.. . '  
. - .  . . .  . . .  . . * .  . . .  . .  

. . -  . .  . . . . . .  .. .. 'CAM , .Yeah. 
. . . . . .  . . . .  

.:. . . .  . .  . ,. . .  .. 
. .  : .  . *  ., . -  . s . . . . . .  CAM .. 

. .  0 .  

15:20 .. - F CAM 

16:23 S '  - - CAI1 

CCV? 16:27' , F  . . .  

. .  
e .  

. .  



ELAPSED TIbIE 
t~lIfIs:sEcs YOICE SOURCE - 

s ,  CAN 
. *  

16:28 

. CAM . *. 
- .  17:02 F 

. .  

. . .  . 

17:13 CAM . .  C !  - .  . . .  
.- ~. 

. .  . '  
* .  - 

F . .  CAM 1 7 2 7  . .  

17:29 . c. . 

17:31 c '. . 

.17:32 UN 

F '  - 17:35 . .  
. .  
c ' - , _  

9 .  

57:40 

F.: 17:43 

17:46 . c : 

. .  . .  

. .  . .  . .  

17I56 
- 

-- 18iOo- 

18:02 

18:03 

UN 

c . 

UN 

. UN 

. .- 

18:12 . , F .  

18:14 .. F :  

18:23 CTR 

. .  Schedu le  2 of Appendix * 'C"  

. .  

.. . OK. 

I wonder if t h a t  twelve'dollars a day - 
t h a t : i s  - i s  er - regardless o f  how long, 
that . twelve dol lars  a day doesn't seen 
(-----) broken down i n  any way, does it, 

. O h ,  I imagine i t  would be. - Maybe i t  is  
just a f l a t  twelve dollars a day f o r  
every day you work or something l i k e  t h a t  
but', u h  - (--------- ) over-coming-this- - er.: 

I hope t h a t  i s .  . . 

I . .  . -  

. 

. Income , t a x ,  
1 

C'NI T h a t  would be lovely. 

CAM (,;,,,-----,--------o . I  
LAUGHING - CHUCKLING.' 
Yeah -,twenty four days a month (heh heh 
heh) dr twenty three ,  or whatever i t  is. 

Oh - I d o u b t  i f  we get down t o  e ighty '  

~- -- I _I; -_--cl_- _c__ ~ - ~ 1L --_ _ _  * CAM . 

CAI4 

. .  hours i n  1. 
CAM 

CAM 

CAM * 

. Yeah! Me ge t ' a  ,credit fo r  eighty hours? 
. .  2 .  

By t h e  end o f  the contract, b u t  t ha t  . .  
doesn't come t i l l  the end of - u h  - ; 

. . .  e igh ty  two and a half and then-by-the 
~- _ _ _ _  a :year- f r o m  now i t is  supposed t o  be 

- _ _  - - - - - __ end -0 f-t he-co n t r a c t=i t - g  o e s -t o e i g h t y  . L z-- . .  

. .  

. .  
CAfI 

CAM-------- 

CAM 

CAM 

.. 

CAM 

. CAM 

CH , FH , CN4 

. .  
That makcs me feel  a l i t t l e  mcre secure. 

.. . . .  . .  

- .  
LAUGHING. 

Ydah, t ha t  will heip. 

Me g o t  a l i t t l e  b i t  o f  supervisory 
flying. 
though  (--------- 1. 
s i x  twenty one c o n t a c t  arrival non on. 

I ' d  like t o  see i t  a l l  
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1 8 9 7  F 

18:34 c .  
' F .. . .  18: 35 
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. .  . .  

. . '  - .  

CH ,FH Ninetqen two. OK. 

CAM 

CH ,FH ' Toronto arrival Air Canada six twenty I .  

. Get those compressors. 

. .  one is  s i x  thousand.  ._ 

. * .  

18:40 APP * . CH , FH Six  twenty one a t  s i x  thousand, I ' l l  
- have vectors i n  about f i v e  m i l e s ,  the  

al t imeter  two nine seven five.  __ _._ _. - __-_ __ - . -____ .. 
18:46 F. ' . CH,FH Nine seven f i v e .  

19:13 UN CAM 

19:33 ' . 

'19:37 

20:13 C 

20:48 

. .  .. 

. vtl I STL ING . 
A i r  Canada s i x  two one l e f t  t u r n  now 
! 

. .  ' APP, CH , FH 
. .  'to one eight zero. . .  . .  . *  

. .  i .. ' . .  . .  

. ' .  CH,FH ' Six  twenty one l e f t  turn t o  one e ight  . . .  : 
a  zero. - . . . . .  . .. ~ . - ~ - . - ~  . . . . . . . . . . . . .  .... ... -~ .. - ? .  

F :  . .  
. . .  _ .  . .  

-L . .  
CN4 * I R W  ide'ntified and the whiskey on . ' 

. . .  . .  
: . . . number one . 

. .  ' 

. .  . .  I .  

. .  
* .  

. . .  
. .  

. .  * I  WHISTLING. . .  
. .  

.- 
' . UNL-. , .  ' , CAM 

'.. . . : . a '  
:. 

. . .  
. .  4 :-. . 

- .  21 :29 UN . WHISTLING. 7 .  
CAM . .  

APP . ' .CH,FH,CAM ' Air'Canada'six two o n e  you're cleared 
. . I .  . .  : t o  three thousand. . .  

22:17 

22:37 

2 2 4 1  

22:42 

22:51 

. . . . .  . .  . . .  

CAM . .  . .UN : . .  . :  
ut4 ! . CAM 
. . .  

CAI4 F : 
C '  CAM 

. e .  

CAM ,. . s .  : 

. .  . :. ' 
~- - . .  . .  APPARENT PDLIER REDUCTION. -. . . .  . -. - - ._ -. __ - 

- 1 _ _ _  .- 

Six twenty one cleared t o  three thousand, 
loaving s i x .  

In range-check. 

(..----I. 

- .  
- __. - - -'- _- 

.. 
. .  

Yeah. . .  . . .  
Flaps t o  go. 

OK - eighteen f lap .  

We've been pumping for awhile, we' have 
twenty e i g h t  hundred pounds i n  thz main 
t a n k s .  
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. 22:59 
VOICE SOURCE - 

OK. '. 
, .  

. c :  CAM 

Twenty three. ' 
d . .  

. CAM . . .. c . ;  
C L l  CK. 

. 1 .  . I .  
* * .  .. 2 3  : .06 

23:08 ' 
. . .  c. . CAM . .  

1 _ .  . .. . 23 : 09 F . .. . CAN One .sixty four. - 
I 
- .  23:29 . !  * Nice t day. - 

_ _  - _  . .  
CAH - 

- I - -  

Beautiful. 

, Tha t ' s  'where o l d  (----) 1 ives there ,  
I guess, t h a t  - e r  - they - what do 

. .  
23:32 C . CAM 

F ". CAM 23:40 . 

e .  . '. . they ca l l  i t ,  Hyde Park ---. 
* .  

23:45 . C Oh. ' .  CAM . .  . .  . .  .. . .  
k Apartments see: them there. --- ____ __ . - .~. ~ ~ ~. 

. *  

. F  i - -  CAM 23:45 .. . . _ _  _ _  -. .~ I -=_I 

23:46 ' CAM 
.. 

Oh, the white ones  there. 
, 

23': 47 

23:47 . 

23:48 
. .  

CAM ' I t  looks over the ---. It's q u i t e  a -  . .  
F *. -. ' 

. .  :good view out over the lake there. . .  

. . .  
CAM Yeah, a l o t  o f  people must hace made a ' 

. .  

. l o t  of money- ~ _ _ _ _ _  __.-____._. .._i_ 

F : 
~ - 

* i  
24:08 . 

. 

. .  
24:12 . CAtvI 

.e. i .  . .  . .. a .  

, . .  

Yeah, I.'ll say: . . .  
. . e. 

. .  
. .  I Four f o r  three. . 

. Four for  three. 
. .  

24 : 26 c --' CAM 

F CMl 
* . .. ... 

. .  . .  
. I  I 

' 24:27 
24:32 ' CAM ' C L I C K ,  C L I C K ,  C L I C K ,  C L I C K .  

24 :35 CAM .: APPAREttT PONER INCREASE . 



ELAPSED TIbIE 
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CIL 

24:46  

. .  
28: 5 5  

25:OO 

. _ -  
25:02 

25:05 

25:  1 0  

25:18 

25:21 
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SOURCE 
P 

VOICE 

AYP ' CII 8 FH , CAli 

c___ 

Schedule .2 of Appendix "c" 

A i r  Canada s i x  two one is cleared 
for t h e  vec to red  XLS back course 
t h i r t y  ttro and t u r n  r i g h t  t o  two 
three zero f i n a l  in three miles. 

F CII I FH Roger. Cleared  back c o u r s e  ILS 
t h i r t y  two, t u r n i n g  r i g h t  t o  

.. thrce two zero.. 

APP CfI , FII Two t h r e e  zero, 

F 

APP CII 8 FII You're c u r r e n t l y  three and a half 

.F . CII IFH Six  twenty one.. 

ClI I FH A h  - Roger two t h r e e  zero. 

east of the marker. 

- - _ _ _  

C CAM Before l and ing  . . 
CAM CLUNK - INCRl?ASE I N  BACKGROUND 

NOISE 
. - 

F 

25:35 APP 
-_ 

CII,FH,CLhl S ix  twenty one r i g h t  t u r n  now t o  
heading  two e i g h t  zero your three 
t o  t h e  ._ marker. 

25:40 F CII , FlI Air Canad; two eight z e r o I  s i x  
. twenty one. 

.* F CAN Check three green four pressures I 
s p o i l e r s  on the f l a r e .  

25:41 

___ . _ _ _  __ . --. . _ _  _ _  __ _ _ _  _. . - . . 
. -  25:45 C 

25:52 F 

_ _  - - 

.25:53 C 

C 

F 

C 

F 

CAM - --: . 01:.--Brakes t h r e e  g reen  f o u r  - . pressures, spo i l e r s - - (on  the-f lare)< 

CN4 (No OR or) on t h e  ground. 
- . __ _. . ___- ._ . 

CN< All right, . .  give them t o  m e  on t h e  
flare . .  

CN4 I ' v e  givcn up. 

CAM LAUGHING. 

CAM ' 1';R t i r e d  of f i g h t i n g  it. 

CAM LAUGIIING . 

.. 

. . .  
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. .  
e .. .. .. ELAPSED TIfVlE . .  

M1f~S:SECS 

26: 04 

26:OC . 

-- 

. .  
'26:07 . 
26:08 

26 : 09 

2G:ll. 

VOICE SOURCE - 
S C" 

. .  

C CAM 
. .. 

. c i * *  CAM 

f: v . 1  . ' CAM 

. F ' -  CAM . 
. .  

APP. CH 9 Ftt ,CAM 
~~ ' .  , ;  . .  . .. , ! .  . *  

. F . .. CtI ,FH 

CH,FIt 
.! * , . .  26:16 

"26 : 3 1 
. 
F : 

1 .  

' .. 
.. 26: 34 ? : *  . . CII ;FH ,CAM 
. .  :. 

. . . . - - . - .. __..~I,._ ___.-__ -I-. I- -:. :-... . . . . . . ~ 

26 : 38 : F . . : .  CH , FH 

27 : 02 . CAM . .  . . a  

, . .  . .  
. .  -_ . 

27117 _ .  F. . . : CAFl 
. .  . .. 

' .' ' c ,  ... :. CAM . * ; 
* '  .. . . 27:18 

. .. 
27 : 1'9 '. F. * . e .  . ' CAM . 

. .  
*. . 

Fuel (panel) set .  ' 

Thank you.' 

Thirty f i v e  f lap.  

Thirty five. 

One four  two. 

Air Canada six two one r i g h t  around t o  
three- ten- t o  intercept-. the backcourse;.--- 
Tower nov one eighteen seven, good day. 

(Ma i n t a  i n'three ten Roger , good day. 1 
Toronto tower Air Canada six. twenty one 
approaching t h e  whiskey. 

S i x  twenty one - number one, we'll depart  
two seven twenty sevens. 

. .  

- ___ -~~ -. - ._ . . 
. *  . - . .  

Roger .. ; 0 -  -. . 

APPARENT POIIER INCREASE. 

Yeh, i t  i s  pretty l a t e .  .. 

. .  
. I  . . .  . .'a I .  . 

. -. .. . '. .. - ~. . C.2-L; .. ' ,, 1. CAM------Land . *  i ng-fl - a p  . ; 
' . :  . .  ' .  . 27:27 

27:31 c :  . CAM Ode th i r ty  four - five.  

27:36 

27 : 40 . F  CH,FH . Six  twenty one is by the whiskey. 

27:43 . . T  . . CH , FH Six twenty one, Roger' check(you3 gear down. 

27:45 F :  CH ,FH Gear down. 

27:46 's ' CAM Spoilers t o  go and the  boards c lear .  

27 : 49 c .  CAM OK Thanks. 

- - -_ ___ - - 
- .  

. .  -- -- -_ _ _  - :-. L - - _ _  
A P P A f f i T  P ~ 4 E R  GECREASE . - . .. 

.. * .  ' cm- . .  
d - .  . .  

. .  . -  
. .  
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ETJAPSEJ) TI.FIE . .  SOURCE . -- &!INS :SECS VOICE 

27: 51 - CAM APPARENT POWER INCPZASE. 

28:15 - 
' 28 :24  c .  

. .  c'mi ' WHISTLING. 

CAM Ho: HO - Ho. 
28:28 C CAM . We11 t h a t ' s  r i g h t  on t h e  v a s i ,  we 

are a l i t t l e  below- t h e  g l i d e  slope 
# . see.  

F '  CAM .Yeah, yeah you're right. 

c .  CAM I t ' s ' g o i n g  t o  be r o u g h e r  t h a n  a gut  
---_ _- - __ 

28:32 

28:37 
_ _ _  - -_ - -- - 

look at t h a t  s t u f f  l a y i n g  there on . th& runway. 

28:42 - CAM APPARENT POIQER DECREASE . 
28:48 F CN4 Get t h a t  t h i n g  off t h e  g round .  

. T h e r e  you arc. He's l e a v i n g  a 

I 

smokescreen fo r  you j u s t  to make it 

CH , FII ,Czu.I(-)Six t w o  one Toronto clear t o  larid 

- -~ _ _ _  _ _  
- a lLt t le  more- challenging:------ 

28:56 T 
@n) Runway t h r e e  two . 

- -_ 
S i x  twenty  one.  . CH ; Ffl 28:59 ' F 

5 

29:OO C C U I  My I F R  approach  h e r e .  

UN CAM. Heh,' Meh Heh. 

------2g :14 F . . , . CAM H e r e  we have a green ,-the-vasis--- 
_̂ I____. - appears to be a l i t t l e  b i t  h i g h ,  

yet -you ' re- low on - t he -g l ide=p&th ; -F -  

29:21 C CAM Yeah - Oh t h i s  t h i n g  t a k e s  you away 
_. - __ - - - - - - _____ ~ _- down the- runway--terrible - -  - ______ it I s  

a noise  abatement - glide path. 
._ . .. 

23 : 29 F - CM4 Yeah. - b .  

29 :32 F CAM Takes t h e  whole a i r  f i e l d  t h a t  

29 : 33 C CAM Yeah. 

29 : 37 * c  CAN OK . 

way (--L 

. *  

29:38 CAM . APPARENT P O W R  REDUCTION. 



29 : 39 

29:40 

29:41' 

29:43 

29:44 

2 9 : 4 8  . 
_____ 29:52 - 

29:56 

VOICJ3 
-4 

F' 

F 

C 

C 

UN 

T .  
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SOURCE --- 
Ch! Sorry - Oh ! f S o r r y  Pe te . .  

CAM APPARENT P O W R  INCREASE. 

CAM NOISE OF IMPACT. 

CAM Sorry Pete! 

- 0  

.- CAM 1 .  . OK. 

CAM We 've 10s t o u r '  power, 

CN4 

CII,FII,CRT4 Air C a n a h  s i x  twenty  one  iX) 
- . . ~ _ _ _ _ _ _ _  

Exc lama t ion .  - __ - - - 

checks  you on t h e  o v e r s h o o t - 2 n d  
you can c o n t a c t  d e p a r t u r e  o n  one  
n i n e t e e n  n i n e  o r  do you wish to 
come i n  for an immediate (on)  
f i v e  r i g h t ?  - 

30:02 C CAM Oh, we'll go around - I t h i n k  
- we're a l r i g h t . -  ~ - - ~ " -_-" - -. -- ~ ._ - -i - 

30:OS F crj , Frr Ohl'koger, we ' l l  go a11 the way 
( a r o u n d ) .  Thanks. 

OK contact departure. - 

. .  T CH FII 

30:11 F CII Flf Roger one  n i n e t e e n  n i n e .  

30:14 C CAY G e t  the g e a r  up p l e a s e ,  Don. 
* 

CAM - SOUND OF HORN. 
* 30 : 16 -- - - ____: ___ ____. _ _  __ 

30.17- - - - F- CAM -. - - __ __ . ______ What about. t h e  f lap? 

30:18 C CAM . Flap - t w e n t j - f  i v e  . 
30:20 F-- ----CAM----- Sorry,-what was (------a- ) .-- 
3 0 : 2 7  F .  CAM (----- 1 .  

30:32 S CAM Num?er four g e n e r a t o r s  gone.  

30:34 C CAM OK. Get t h e  cross-feed off 

- 

6 

first  ( though)  . Good. - (----- 1 .  

30:46 C CA!! 1 W i l l  you give the approach a c a l l .  

30:40 
to 

CII I FII SOUND O F  1,SIDDLE :.S.AARI;ER SIGNAL 



ELAPSED TIFIE 
141 f4S: SECS 

. 30:50 
. .  
. .  . . .  .... . * :  . .  

. . . .  

VOICE - 
. ?  

F' . !  : 
. . !  - .  I 

t 

. 'J . 

..: ;' ., . . . .  . . .  
e .  * . .  . *' . * 1;. . *. 

. . I  . .  

. . . . .  .... ....I-..._.__. 

. DEP .' .. FH ,CAM ' . . . .  31 :01 

SOURCE 

CH , FH 
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* . .  

. . .  
... 
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. .  . ,  

Torontb approach control Air Canada 
S i x  twenty one is, overshooting on - ah - 
thirty. two. 

END O F  READABLE TRANSflISSI0:lS ON 
CAPTAIN 'S HEADSET DUE TO INTERMITTENT 
SIGNAL. 

Airkanada S i x  twenty one confirm on 
t h e  overshoot. 

. .  . .  

. .  . .  ' . - -  . .  

3 1': 04 DEP . ' FH,CAlll 

Fn ;CAM . .  .. . .  

.F . . 

. .  . .  . . .  
. .  31 :08 

,. 31112 
. .  . .  

' . DEP FH,CAM K. 

- * , I  ,:. . . .  

. . . .  . .  * . :  . . a  

. .  I '  . .  . .  
. ._ . 8 ~ .  _. . -. : ....... . .  . . .  

. . . .  . . . . .  . . . . . .  * . .  . .  
. . . . . .  . .  

. .  . .  ; 5 

! '  
. . .  

. . .  DEP. .. FH .. 31.27 .. 

31 :28 . c. .... CAM -*. * 
..: . . .  

. 31 :42 

. .  . F  .\ CRM . * ' 

I 

. .  - .  - .  
o K S i . r ,  your intentions ?ledse? ' 

Roger, we would l i k e  t o  c i r c l e  back f o r  
another attempt on th i r ty  two. 

S i r ,  the runmy i s  closed. 
the runway. Your vector will be for a 
back course two three l e f t .  
probably-about-the b e s t T T h e  surface - 

w,ind i , s#xorthwst  a t  ten t o  f i f t een .  
Turn r i g h t  heading zero seven zero, three 
thousand f ee l .  

R f g h t  zero seven zero - Roger, three 
thousand. 

Roger s i x  two one. 

Debris on 

I t  is  

.. .. 

' .  . 

r . .  . .  

k ' v e  l o s t  number four engine. 
' 

. .  
..... ....... ....... ............ ..... ...... __._. 1 

0 .  

e .  

.Fuel ! .* : 

, 
:E h? 

. .  
Fuel. 

Is it? 

Yeah. 



. -. 

31:46 

31:53 . 

32202 . 

32: 04 

32:08 

32:lO 

32 : 12 

32 : 13 

3 2 ~ 1 7  

32:18 

.32 : 19 

. 32:23 

VOICE 

C 

F or s 

F or S 

+ ' . C  . 
- .  

F 

C 

F 
. .  

J! 

C 

F 

F 

* c  
- 

F .  

F 
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CAM 

C-!M 

CzuIl 

CAI4 

CAM 
. .  

CAM 

CAI4 

CAM 

CkM 

CAM 

CAM 

CnM 

CAM- 

CAM 

CAM 
.. 

CAI4 
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OK, c u t  number fou r ,  

Number four e n g i n e ?  

Yeah. 

* .  

Number three e n g i n e  - 
Nunher four.  

Number f o u r ,  r igh- t !  

Number three is jamned too. 
Is it? ..- __- 

T h e r e  it is .  

The whole thing is  jammed. 

CRACKLING NOISE.  

Ghat was that? . 
- 

What-happened t h e r e  Pete?- 

T h a t ' s  nurrber -- t h a t  number f o u r  
1. --- s o m e t h i n g ' s  happened (------ 

I .  Oh Look! -We've g o t  (a----a----- 

I 
# 

LOUD SOUND OF EXPLOSION. 

32 24 CAM __ -- - SOUND-OF- EXPLOSION LOUDER THAN 

. .  
32:26 c .  , CN4 A t 1  right. 

32:26 - - - DEP- - - -  FH - S i x  two one t h e  status-of.-your----- 
b a i r c ra f t  please. 

32:27 em1 SOUND OF METAL TEARING. 

32:28 C CAT4 We've got an explosion! 

32 : 30. CAM Oh look! We got (flame) . 
32:32 ' F  CAM Oh gosh! 
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32: 35 

32 : 39 
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VOTCT: SOURCE 

UN We've lost  a wing. 

END OF TAPE. 

,-, . . . ... I . . .... 
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This  is Schedule  3 
o f  Appendix llC1l 

S l i g h t  d i f f e r e n c e s  between t h i s  
t r a n s c r i p t i o n  and C . V . R .  due t o  
i n d i s t i n c t  words. 

. MONTREAL A.  T.  C . TRANSCRIPT 

1. MONTREAL, CLEARANCE DELIVERY 1 2 1 . 3  MHZ 

TO REMARKS - TIME FROM 

1 0 5 9  A C 6 2 1  C / -- -Montreal--CXearanc e-Del ivery-AC 621----- 

- - 

s t a n d i n g  by 

C / D  A C 6 2 1  ATC c l e a r s  A C 6 2 1  t o  t h e  Toronto 

A i r p o r t  C e n t r e  s t o r e d  f l i g h t ,  p l a n  

t o  m a i n t a i n  f l i g h t  l e v e l  2 7 0 .  
._ - - Take off runway 28 on  a-Hawkesbury- - - 

number 4 S ID 

A C 6 2 1  - C/D A C 6 2 1  t o  t h e  Toronto Centre  s t o r e d  

f l i g h t  p l a n  m a i n t a i n  2 7 0 .  , Take o f f  

28 Hawkesbury 4 S I D  

1 1 0 0  C / D  A C 6 2 1  A C 6 2 1  clearance checks c o n t a c t  

A C 6 2 1  C / D  

f r e q u e n c i e s  

Roger 6 2 1  
-- ._ - __-_ - ---. - _  
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2 .  MONTREAL GROUND CONTROL 1 2 1 . 9  MHZ. 

TO TIME FROM - 
1111 AC621 Grd. 

Grd AC621 

. .  
REMARKS 

Montreal  Ground AC621 

a 

3 of  Appendix l 'C1l  
. .  

gush  back gate 4 0 .  

AC621 push back a t  your  d i s c r e t i o n  no 
t r a f f i c  beh ind  you. 

AC621 Grd. Roger t h a n k s .  

1 1 1 3  AC621 .Grd .  Montrea l  Ground AC621 t a x i  

Grd. AC621 AC621 Ground c l e a r e d  t o  t a x i  t o  runway 2 8 .  

AC621 Gd. Roger , 

1114 N i l  I 

1 1 1 6  Grd. AC621 AC621 c o n t a c t  tower .  

. 
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TIM E 

111 6 

1117 
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MONTREAL AIRPORT CONTROL 1 1 . 9  MHZ. 

FROM 

AC621 

Twr . 
AC621 

Twr . 
Twr. 

AC621 

TO 

Twr. 

AC621 

- 

Twr. 

\ REMARKS 

* Montreal Tower  AC621 ready for take-off. 

AC621 take p o s i t i o n  on 2 8  and ho ld .  

Roger. 

Dept. AC621 r e a d y  f o r  2 8 .  

.AC621 AC621 Montrea l  T o w e r  your cleared for 
t ake-of f  28 when a i r b o r n e  d e p a r t u r e  
1 2 0 . 1 .  Good morning 

T w r  , 6 2 1  Good morning. 
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MONTREAL EEPARTURE CONTROL 1 2 0 . 1  MHZ.  

TO REMARKS - TIME FROM - - 
1 1 1 8  AC621 Dept * Montreal  Depa r tu re  AC621 2 thousand 

Dep . AC621 AC621 Montreal  Departure  r a d a r  i d e n t i f i e d  
your SID i s  c a n c e l l e d  mainta.in.  f l i g h t  l e v  
270  heading 3 1 0  t o  i n t e r c e p t  Victor 316.' 

AC621 Dep . Roger S I D  c a n c e l l e d  cleared t o  cl imb t o  
m a i n t a i n  270  heading 310 t o  i n t e r c e p t  

-- - _. - 
. _  Victor 3 1 6 .  __ -- 

Dept. AC621 Roger 

1 1 1 9  N i l  

1 1 2 0  N i l  . .  

1 1 2 1  N i l  I 

----- - 
1 1 2 2  - Dep. Ottawa-*Sector  18- n o r t h  w e s t  - 

(UL Cente r )  6 2 1  

Dep. AC621 Squawk 
1 1 0 0  ca l l  Montrea l  c e n t e r  
1 3 3 . 4  

- _  
AC621 Dep . 1 3 3 . 4  Good day 

1 1 2 3  Dept. AC621 Good day. 
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MONTREAL CENTRE - OTTAWA SECTOR 1 3 3 . 4  MHZ. 

TO - TIME FROM 

1 1 2 2  Dep. Center 

1 1 2 3  A C 6 2 1  Center  

- REMARKS 5 

18 northwest 621 

Montreal Cen te r  A C 6 2 1  l e a v i n g  11 
thousand 2 7 0 .  

C e n t r e  A C 6 2 1  A C 6 2 1  Montreal  Centre  r a d a r  i d e n t i f i e d  
proceed d i r e c t  O t t a w a  when your  a b l e  c a l l  
O t t a w a  270 squawk 2 1 0 0 .  

_. - - -  .__ - ~ _ _ ~  -- -- - 

A C 6 2 1  . Cent re  6 2 1  d i r e c t  O t t a w a  We're a b l e  t h i s  t i m e .  
We'll call- you l e v e l  2 7 0 .  

C e n t r e  A C 6 2 1  Roger 

1 1 2 4  N i l  

1130 N i l  
I 

- 1 1 3 1  A C 6 2 1  Cen t re  -.- 

C e n t r e  A C 6 2 1  

1 1 3 2  N i l  

1 1 3 3  N i l  -. _. 

1 1 3 4  N i l  

-Montreal-Centre AC621--level- 2 70-.T---1E--F-m _- -  

A C 6 2 1  Cen te r  checks thanks .  

~- 

Higheas t  Montrea l  1 1 3 5  C e n t r e  Toronto 
- -  Centre  

- -  ._ - __ - . - - 

- - . .  1 1 3 6  Montreal Centre-----West -of- O t t a w a  A C 6 2 1  -leveL2-70-and~I~see-=-- 
Toronto 
Cen t re  

9 9 2  i f  t h a t ' s  him about  40 west of Rideau.  

Toronto Montreal That s him. 
__ ~ - - __ - -- - - -  - 
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TORONTO CENTRE EAST HIGH SECTOR ,132.8 MHZ 

INITIAL CONTACT WITH TORONTO ACC 

TO ' REMARKS - -  TIME FROM - 
1137 A C 6 2 1  Cen t re  Toronto Center A C 6 2 1  l e v e l  2 7 0 .  

Cen t r e  A C 6 2 1  6 2 1  a t  2 7 0  squawk 1 4 0 0  and i d e n t  t h e  
approach a t  Toronto t h e  back c o u r s e  on  32 

A C 6 2 1  Cen t re  er  checks O K  -~ 

Centre  .AC621 AC621 r a d a r  contact  

A C 6 2 1  Cen t re  6 2 1  

1138 C e n t r e  Cen t re  T h a t ' s  A C 6 2 1  a t  Conoto L a k e  now. 

Cen t re  A C 6 2 1  A C 6 2 1  y o u ' r e c l e a r e d ,  t o  m a i n t a i n  8 thousan  
a t  your  convenience  Toronto a l t imeter  

~.-.. ----.---- -- - - - - - _- - ~ __two niner- s exen-five . - ~ 

A C 6 2 1  Cen t re  6 2 1  now c l e a r e d  m a i n t a i n  8 thousand o u r  
convenience two n i n e  seven f i v e .  

Cent re  A C 6 2 1  Rog 

1140'- 1145 

1 1 4 5  Cen t re  C e n t r e  T h a t ' s  6 2 1  a t  C o e h i l l  descending t o  8 .  
- - - -- --- _ _ _ _  __- _ _  - __ -_  - - _ _  . * _  _ _  

6 2 1  c o n t a c t  Toronto centre now on one two 
seven  decimal-zero-  squawk- eleven hundred - 

o u t  of 23 thousand 

- - 
Cen tr e---_ AC 6 2 1 

-__  ________ 

1 2 7 . 0  a t  1 1 0 0  o u t  of 2 3 , 0 0 0  6 2 1  Good day ___ 1145--_ AC621__._. Centre- - -- . __ 

Centre  Good day 
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STERLIKG LOW SECTOR 1 2 7 . 0  MHZ.  

- TO REMARKS TIME FROM - 
1145 East Sterling 6 2 1  at Coeh i l l  with a c l e a r a n c e  to 8. 

High Low 
Con t ro l -  Controller 
1 er 

A C 6 2 1  Controller Toronto C e n t e r  A C 6 2 1  l e a v i n g  270 

Con t ro l -  A C 6 2 1  A C 6 2 1  Radar Con tac t  Toronto 
1 er  A l t i m e t e r  . twenty-nine s e v e n t y - s i x .  

for 8 thousand 
-- - - ~ _ _ _ .  - 

AC621 C o n t r o l l e r  Nine seven  six. 

1 1 5 1  Cont ro l -  A C 6 2 1  A C 6 2 1  cleared t o  m a i n t a i n  six 
1 er . thousand.  

A C 6 2 1  C o n t r o l l e r  A C 6 2 1  c l e a r e d  t o  ma in t2 in  six 
- . ._ -_ thousand-were l e a v i n g -  12.- i__ ~ - - -  ~ 

1152 Cen t re  6 2 1  Roger 

1155 Cont ro l -  A C 6 2 1  A C 6 2 1  c o n t a c t  a r r i v a l  now one 
1 er n i n e t e e n  t w o .  

AC621-- C o n t r o l l e r  Nineteen two O K .  

1.1 5 6 

. . . . . . . . . . . . . . . .  . .  ~- ............... ...... ...... 

................................... ....... . .- __ .. - 
. .  --.-___- __ ~ ~~ 

--__ ............. . . - . __ . 

.... ____--.- ................ 

, .  
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TIME FROM 

TORONTO ARRIVAL 1 1 9 . 2  MHZ. 

TO - REMARKS 

1155 A C 6 2 1  A r r i v a l  Toronto A r r i v a l  A C 6 2 1  i s  a t  
C o n t r o l l e r  6 thousand.  

A r r i v a l  A C E 2 1  6 2 1  a t  6 thousand 1'11 have v e c t o r s  
Con t ro l l e r  i n  about  5 miles t h e  alt imeter 

two n i n e  seven f i v e .  

Nine seven  f i v e ,  
~ _ _ _  A C 6 2 1  A r r i v a l  ~ ~ 

- -  

1 1 5 6  A r r i v a l  . A C 6 2 1  A C 6 2 1  l e f t  t u r n  now t o  180 .  

A C 6 2 1  A r r i v a l  6 2 1  l e f t  t u r n  1 8 0 .  

1157 A r r i v a l  AC260 2 6 0  c l e a r e d  for t h e  vec to red  back 
cour.se t o  32 f i n a l  i n  3; miles and  
your  a l t i t u d e  now p l e a s e .  

A r r i v a l  
~ . .-. . - _- AC260 

_. _.__ 
Roger 260 i s  l e a v i n g  6 thousand.  

~ - -. 

A r r i v a l  AC260 OK you have about  7 or 8 m i l e s  t o  
t h e  Ou te r  Marker i f  t h a t ' s  enough 
room. 

AC2 60 A r r i v a l  Yea, w e ' l l  be O K .  

A r r i v a l  Tower ' 2 6 0 ' s  your  n e x t  one 9 s o u t h  o n  
l e f t  b a s e .  

. -_ 

Tower A r r i v a l  All r i g h t  
- - _ _  - - - -_ -- - -- -- - 

1158 N i l  

1159 A r r i v a l  AC621 A C 6 2 1  y o u ' r e  cleared t o  3 t housand ,  
- - __ - -__ - ~ _ _ . _ _ _ _  ___ - __-_ - 

6 2 1  c l e a r e d  t o  3 thousand l e a v i n g  6 .  
_ _  - _ _  - _. _ _ _  

A C 6 2 1  A r r i v a l  

AC254 A r r i v a l  AC254 i s  descending from 7 t o  2.5, 

A r r i v a l  AC2 54 254. 

~- -- --. - --- ---- __-- - - 

1 2 0 0  N i l  
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TO REMARKS - TIME FROM - 
1 2 0 1  A r r i v a l  A C 6 2 1 '  A C 6 2 1  i s  c l e a r e d  for t h e  v e c t o r e d  .ILS 

back c o u r s e  t o  32 and t u r n  r i g h t  t o  
2 3 0  f i n a l  in 3 miles. 

AC 6 2 1  A r r i v a l  Roger c l e a r e d  back c o u r s e  ILS 32  
t u r n i n g  r i g h t  3 2 0 .  

1 2 0 2  A r r i v a l  A C 6 2 1  2 30 

- . -  A r r i v a l  AH r o g e r  2 3 0 .  - -AC621- 

A r r i v a l  A C 6 2 1  You are  c u r r e n t l y  3s  east  o f  t h e  marker .  

A C 6 2 1  A r r i v a l  6 2 1  

AC254 A r r i v a l  A C 2 5 4  has  t h e  a i r p o r t  i n  s i g h t  r e q u e s t  

A r r i v a l  AC2 54 1'11 have t h a t  f o r  you c l o s e r  i n  254 

a v i s u a l .  

_ __ . - . _- - - _ __ -_ - __ __ a t  the-moment number 3 t o  l a n d .  

AC2 54 A r r i v a l  Roger 3. 

A r r i v a l  Tower  6 2 1  i s  n e x t  3 t o  t h e  marker r i g h t  b a s e .  

Arr i ja l  A C 6 2 1  6 2 1  r i g h t  t u r n  now t o  heading 280 

AC 6 2 1  A r r i v a l  AC two e i g h t  zero s i x  twenty one .  

you're 3 t o  t h e  marker.  

1203 A r r i v a l  A C 6 2 1  A C 6 2 1  r i g h t  around t o  310 t o  i n t e r c e p t  
t h e  back c o u r s e  tower now one  e igh teen -  
seven. Good .-day_- __ _. - - - . - --________ _._ - - - - - - - - - - .- __- - - . . _. . . 

AC621 A r r i v a l  Three t e n  r o g e r ,  good day. 

~ . A r r i v a l  AC254  -----AC254Lthe ' t ra f f ic  your fo l lowing  i s  a_-__ 
DC8 go ing  t h r u  your  1 2  o ' c l o c k  6 rfiiles . 
L e t  m e  know when you have him i n  s i g h t .  

O K  we've g o t  about  an 8 across t h e  
s h o r e l i n e .  

AC2 54 

A r r i v a l  AC254  Yea, He's j u s t  i n s i d e  t h e  s h o r e l i n e .  

A r r i v a l  



TIME 

120 3 

1 2 0 4  

FROM, 

AC254 

A r r i v a l  

- 

AC254 

A r r i v a l  

T o w e r  

A r r i v a l  

Tower 
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TO 

A r r i v a l  

AC2 54 

- 

A r r i v a l  

Tower  
- - .. 

. A m i  v a1 

Tower  

A r r i v a l  

REMARKS 

O K ,  we've. g o t  him. 

OK, cleared f o r  the v i s u a l  approach 3 2  
fo l lowing  t h a t  t r a f f i c .  

C lea red  f o r  t h e  v i s u a l  approach 
fo l lowing  t h a t  t r a f f i c  AC254 .  

Next i s  a t  6 thousand a l e f t  b a s e  on a 
v i  mal-. __ -__. .. 

Who Dick 

AC254 

All r i g h t .  
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TIME FROM 

1 2 0 3  Tower 

1 2 0 3 : 2 0  
AC621 

Tower 

1 2 : 0 3 : 3 0  
AC621 

EA3 3 7 

Tower 

EA3 3 7 

AIRPORT CONTROL 1 1 8 . 7  MHZ 

TO - REMARKS 

AC260 AC260 r i g h t  t u r n  i n  F o x t r o t  c o n t a c t  ground 
o n e  t w o  one  decimal n i n e  c l e a r i n g .  

Tower Toronto tower AC621 approaching t h e  Whiske! 

AC621 AC621 number one w e l l 1  d e p a r t  2 7 2 7 ' s .  
- -  - .--- .- - 

. Tower Roger 

Tower EA337 i s  r eady .  

EA3 3 7 3 3 7  1'11 p o s i t i o n , y o u  as soon as t h e  
7 2 7  rolls. 

I 

Tower 3 3 7  
- -___ ___ - -  - _ _  - _._ -I___"- I-~- ._1_ - - _ _  ~ 

Tower CP60 Ehpress  60 Toronto c l e a r e d  take-off 3 2  
c o n t a c t  d e p a r t u r e  one one n ine r  decimal 
n i n e r  a i r b o r n e  t h e  winds 310 a t  1 5 .  

1204:OO CP 60 Tower Empress 60 r o l l i n g .  
-. 

Tower EA337 3 3 7  t a x i  t o  p o s i t i o n  3 2 .  

EA3 3 7 Tower 3 3 7  

Tower 

Depar-turee-Tower - -- .-End of- the-runway 

Depar ture  Empress 60 E a s t e r n  on  t h e  pad .  
- - - -- - ._ . . - - _ _  

- __ _ _  - - __ _______. - - --. - - __ 

Tower Depar ture  Thank you. 

Tower AC621 6 2 1  roger check t h e  g e a r .  

AC621 Tower Gear down. 

1 2 0 5  
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TIME FROM 

1205:OS 
Tower 

1205:25 
EA3 3 7 

1205:29 
'EA337 

AC254 

Tower 

TO 
_. 

EA3 3 7 

Tower 

EA3 3 7 
.. _____ 

Tower 

Tower  

AC2 54 

REMARKS 

EA337 Toronto c l e a r e d  take-of f  runway 3 2  
c o n t a c t  d e p a r t u r e  one one n i n e r  decimal  
n i n e r  a i r b o r n e  good day. 

EA337 c l e a r e d  t o  go .  

OK 

AC254 i s  a couple  back from PA whisky. 

AC254  number 2 fo l lowing  t h e  DC8. 

1 2 0 5 : 4 2  
Tower A C 6 2 1  A C 6 2 1  Toronto c l e a r e d  t o  l a n d  runway 3 2 .  

A C 6 2 1  Tower 6 2 1  

1206:OO ~ -. 

Tower Depar ture  East  e r n  

1 2 0 6 :  5 1  
Tower A C 6 2 1  A C 6 2 1  I check you on  t h e  o v e r s h o o t  and 

n i n e  or do  you wish t o  come--in-on an - 

_ _  - - - -- ' you can  contact d e p a r t u r e  one n i n e t e e n  ' 

- -~ - . _  
- _ -  immediate 5 r i g h t  .-L-- - 

1207 AC621 Tower Roger w e ' l l  do a r i g h t  hand t h a n k s .  
- --- - - - - - . _ _  Tower AC 6 2 l F K - c o n  t ac t d e p a r t u r e  .--- 

A C 6 2 1  Tower Roger one n i n e t e e n  n i n e  

Tower Depar ture  6 2 1  i s  on t h e  ove r shoo t  r i g h t  wing is 

, 

onto  f i r e .  

AC Tower H i s  number 4 eng ine  i s  on f i r e .  
( b e l i e v e  
t o  b e  
AC2.54 1 
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TIME FROM - TO REMARKS 

Tower AC254 O K  AC254 you can c o n t i n u e  number o n e  '32 

AC2 54 Tower 2 5 4  

p r e p a r e  for a p o s s i b l e  ove r shoo t .  

Depar ture .  Tower 

Tower Departure  Check i t  OK runway 3 2  i s  c l o s e d .  

I s  h e  coming h e r e  or s t a y i n g  w i t h  you. 

AC 
( b e.1 i e v e  
t o  be 
AC254) 

Tower _-- ~ That  8 t h a t  o v e r s h o t  t h e r e  is l o s i n g  a l l  
sorts o f  ~uuel-out--th-e-b-a~k-e~d-t~~. - -  

Tower AC254 I check i t  O K  254  runway 32  i s  closed 
you can  commence your  ove r shoo t  c o n t a c t  
d e p a r t u r e  one n i n e t e e n  decimal n i n e  
and you can  expec t  ,runway 23L.  

~- AC254 Tower - A C 2 5 4  changing thank  you. 
- .- - ~ 

1 2 0 7  Tower Cepar ture  2 5 4  on t h e  ove r shoo t  32  c l o s e d  you w i l l  

EA3 3 7 Tower EA337 w i t h  you d e p a r t u r e  c o n t r o l .  

Tower-- EA3 3 7 One n i n e t e e n  n i n e .  

Depar ture  Tower Who i s  t h e  ove r shoo t?  

have t o  v e c t o r  23L.  

1209 : 4 6  
Tower Departure  He's gone J e r r y .  

1210 : 00 
Tower Departure  ---garbled---- seems t o  b e  north of 

Bramalea. 



- 159 - 
Schedule 3 o f  Appendix "C" , 

DEPARTURE CONTROL 1 1 9 . 9  MHZ 

TO REMARKS 
_I 

TIME FROM - - 
Tower Depar tu re .  6 2 1 ' s  on t h e  ove r shoo t  r i g h t  wings o n t o  

f i r e .  

Depar ture  Tower I s  he  coming h e r e  or s t a y i n g  wi th  you. 

Tower Departure  I check i t  OK 3 2  i s  c l o s e d .  

Depar ture  Tower 

Tower Depar ture  2 5 4  o n  t h e  o v e r s h o o t  

A C 6 2 1  A C 6 2 1  ove r shoo t ing  on - ah - 32.  
(same t i m e  2s above 
t r a n s m i s s i o n )  

Did h e  l o s e  p i e c e s .  

32 c l o s e d  you'll have t o  v e c t o r  him o n  23L. 

-- . - - - _ _  

Depar ture  Tower Who's t h e  o v e r s h o o t  p l e a s e .  
_ _  - _ _  .~ Tower Depar ture  6 2 1  w i t h  t h e - f i r e ; -  -. 

Depar ture  A C 6 2 1  A C 6 2 1  confirm on  t h e  o v e r s h o o t .  

( A C 6 2 1  Depar ture  A f f i r m a t i v e .  

(Tower ,Departure OK 32 i s  notamea c l o s e d .  Debris  OR t h e  

( 
( D e p a r t u r e  A C 6 2 1  

Same ( runway ant: y o u ' l l  have t o  v e c t o r  him for 
time ( 2 3L 

OK s i r  your i n t e n t i o n s  p l e a s e .  

A C 6 2 1  Departure  We would l i k e -  t o  c i r c l e  back- for- another--- 
- - -  attemp-tt:onn_32_,--------- ~ _. 

- _.__ --_ __ __ .~ - -. - -- - ___ - 

Depar ture  A C 6 2 1  OK s i r  t h e  runway is c l o s e d  d e b r i s  on t h e  
runway you v e c t o r  w i l l  be for a back 

t h e  s u r f a c e  wind i s  northowest  a t  1 0  t o  
1 5  t u r n  r i g h t  heading 0 7 0  3 thousand 
f ee t .  

-- -cours  e 2 3L-;--I t ' s--probabl y- about  - the  - b e s t  -- - -. _____- ---_ __ . 

A C 6 2 1  Depar ture  Right  070  Roger 3 thousand.  

Depar ture  M 6 2 1  Roger 6 2 1 .  
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TO REMARKS - TIME FROM 
-I_ 

EA3 3 7 Depar ture  Depar tu re  c o n t r o l ,  EA337 5 thousand 

Depar ture  EA337 E A 3 3 7  c l i m b  t o  7 s teer  heading  1 7 0  for 
on c o u r s e  r e p o r t  l e v e l .  

EA3 3 7 Depar ture  OK 7 thousand  1 7 0  heading  w e  w i l l  check 
l e v e l .  

Depar ture  EA337 Rog 
--___ __-- .. - - 

AC254 Depar ture  Toronto d e p a r t u r e  AC254 o n  a m i s s e d  
approach.  

Depar ture  AC254 254 m a i n t a i n  your  runway heading  c l imb 
now t o  3 thousand f e e t ,  We w i l l  b e  
v e c t o r i n g  you for a back c o u r s e  runway 
23L s u r f a c e  wind n o r t h  west 1 0  to 15 now 
runway 32 i s  c losed . ;  

AC254 - Depar ture  _AC254 under s t and  rur.way heading  and  - _ _ _  - -  

we're c l e a r e d  up t o  3 thousar,d we're 
1 5  c l imb ing .  

Depar ture  AC254 Thank you. 

Depar ture  - CP60 CP 60 t r a n s p o n d e r  200'0. 

CP60 Depar ture  CP60 2000 .- 
- 

( b e l i e v e  
I t o  b e  

- - _  - - AC254 -----Departure) Where d i d  t h e  d e b r i s  come from p l e a s e .  
__ __ __ - -. . - . .. - Depart  u r  e Unknown - - Say again-pl eas e-. __-- 

( B e l i e v e  
- .- 

- __ . - -_ - -_ - - to be_-_- 
AC2 54 Depar ture  ) -  The-debris-onth=i.Cnway wz' r e  just 

c u r i o u s .  

Depar ture  Unknown Apparent ly  Tower' a d v i s e s  there i s  some 
t y p e  of d e b r i s  o n  t h e  runway for runway 32 
and t h e y  are c l o s i n g  it till t h e y  
i n v e s t i g a t e .  

Voice OK 
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TO . REKP.RKS - TIME FROM - - 
Depar ture  AC621 

Depar ture  Tower 

Tower D e p a r t w e  H e ' s  gone J e r r y .  

6 2 1  t h e  s t a t u s  of your  a i r c ra f t  p l e a s e .  

Do you see him. 

Depar ture  AC2 54 AC254 do you see t h e  t r a f f i c  a t  1 o'clock 
about  4-$ mi l e s .  

--___ __ AC254 -- Departure  Yeh, 6 2 1  has  ah c ra shed .  - . - - _- . - 
Tower D e p a r t u r e  The last c o n t a c t  seems t o  be north of 

i3ramalea. * 

AC254 Departure  H e  sure d i d  h e  went down i n  f l a m e s .  

AC254 Departure  That i s  a f f i r m a t i v e  i t  c rashed .  

Depar ture  AC254 OK f i n e  2 5 4  j u s t  ho ld  your  runway 
. . . - - - . - h e a d i n g  p l e a s e .  
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GROUND COKTROL 1 2 1 . 9  MHZ 

TO REMARKS - TIME FROM 

1207:08 

- -  
Ground Ground Ground c o n t r o l  Red 7 .  
v e h i c l e  c o n t r o l  

TO REMARKS - TIME FROM 

1207:08 

- -  
Ground Ground Ground c o n t r o l  Red 7 .  
v e h i c l e  c o n t r o l  

Crash 
veh . 
G C  

cv 
G C  

1 2 0 9  cv 

G C  

GC 

1209 : 28 
' jr'j cv 

1209:50 
GC 

GV Red7 Ground s t a n d  by I OK h e ' s  go ing  t o  be 

- - .. . - -_ . - Red--/-check.--___ _ _  
l a n d i n g  on 23L ah  Red 1 

I- 

GC 

cv 

G C  

cv 

G C  

- G C  

cv 
G C  

cv 
cv 

G C  

cv 

Ah - Roger Red 7 what ' s  t h e  n a t u r e  cf t h e  
emergency o v e r .  

OK t h a t  8 j u s t  l a n d e d  he  - ah - knocked off 
a n  eng ine  end h i s  r i g h t  wing may b e  on  
f i r e .  Coming around for 23L Red 7. 

Roger Red 7 .  

The -ah- off  runway 32 on t h e  abou t  1 5 0 0  
feet  up i s  -a a h  - engine  o f f  t h a t  DC8. 

- - .. - _. 

Red 6 and Red 7 where do you want us t o  
t a k e  u s  up 

Toronto GRD Red 6 where would you l i k e  
m e  t o  take up p o s i t i o n  on  t h i s .  

For an emergency runway 23L 

Red 6 .  
- -___ - ~- 

- -- - __ . - - 

H e  j u s t  l o s t  a n o t h e r  engine.  

L o o k s - l i k e  it's going  t o  c r a s h  ._ l a n d  - . i n  .- 

Hal ton  V i l l a g e  

Ground c o n t r o l  t h i s  Red 7 w i th  t h e  d u t y  
o f f i ce r  we're heading o u t  t o  a i r p o r t  
road o v e r .  

OK h e ' s  j u s t  c r a shed  i n  Malton V i l l a g e  
now t h e  DC 8 - h e ' s  j u s t  c rashed .  

all t h e  r e d  v e h i c l e s  check. 
- w e l l .  n o r t h  of  Malton V i l l a g e  



TIME -- 

1210 

TO FROM 

cv G C  

GC cv 
cv G C  

- - '  

GC cv 

cv GC 

G C  cv 
Voice GC 

GC 

- 1 6 3  - 
e 
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REMARKS 

Red 6 checks we'll go a l l  t h e  way up. 

OK. 

T d r o n t o  Grd Red 2 we're g e t t i n g  poor radio 
r e c e p t i o n  would you r e p e a t .  t h e  message 
p l  eas e 

OK t h e  DC8 j u s t  c r a s h e d  n o r t h  o f  Malton 
Village he  j u s t  went down i n  flame. 

Roger we're on  t h e  way- ~- 

O K .  

J u s t  p l a y i n g  games are .  you. 

Say a g a i n .  

Vdice GC 

GC .. - 
I 

J u s t  p l a y i n g  games : 

Voice GC Who's t h e  a i r p l a n e  ground c o n t r o l  

GC Air Canada 

Voice GC Do you know t h e  f l i g h t  number? 

GC I ' m  a f r a i d  w e  c a n ' t  s a y .  

cv-- - -- GC=-=---Grd -control-  Red -7- on t h e  A i r p o r t  r o a d - o v e r  

GC cv Well you guys c s n  do what you l i k e  do you 
want t o  head up t h e r e  and l e a v e  a 
v e h i c l e - h e r e  i n - c a s e  of emergencies .--I 
d o n ' t  know what e lse  t o  t e l l  you. , 

- - _ _  - - __ .- - . - __ - - _ _ -  _ .  

cv GC Toronto Grd Red 2,'s. on t h e  way now so 
he might  as w e l l  keep going.  

GC cv OK i t ' s  q u i t e  a ways no r th  of here looks 
l i k e  about  5 m i l e s  n o r t h  of t h e  a i r p o r t .  
Looks l i k e  p r e t t y  w e l l  up t h e  a i r p o r t  
road. 
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TO 

cv cv 
- TIME FROM 

GC cv 

Schedule  

REXARKS 

Red 7 t o  Red Vehicles’ 

3 of Appendix 

Red 
r e t u r n  t o  t h e  F i r e  Hall. 

2 

Red 2 and Red 4 check r e t u r n  
F i r e  Hall. 

I snd 

to 

Red 

t h e  

“Cll 

4 

1212 

. 
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PERSONNEL OF VARIOUS GROUPS 

S p e c i  a1 t y 
F l i g h t  Recorder  Group 

Chairman 

Member 

Member - .- - 

Member 

Member 

Adviser  

Adviser  

Mr. B .  Ca ige r ,  F l i g h t  Research,  
Na t iona l  Aeronau t i ca l  Es t ab l i shmen t ,  
Na t iona l  Research Counci l  

M r .  C .  de  Lavison ,  Air Canada F l i g h t  d a t a  r e c o r d e r  
Maintenance Engineer ing  system 

Maintenance Engineer ing  
Mr. R .  Fa r r en ,  A i r  Canada -------Data-playback-- _- 

Mr. W .  Gadzos, F l i g h t  T e s t  Cockpi t  v o i c e  
S e c t t o n ,  Aeronau t i ca l  Engi- t r a n s c r i p t  
n e e r i n g  D i v i s i o n ,  M i n i s t r y  of 
Trans p o r t  

D r .  D . G .  Gould, F l i g h t  Research, Data a n a l y s i s  
Na t iona l  Aeronau t i ca l  E s t a -  

Counci l  
. _ . _  - b l i s h m e n t ,  -National-Research---- - - ~ .. ~ - 

M r .  S .  Grossmith,  Avionics  
Design, Aeronau t i ca l  Engineer ing  F l i g h t  d a t a  r e c o r d e r  
D i v i s i o n ,  M i n i s t r y  of Transpor t  system 

MF. A . J .  Hamblin, Leigh I n s t r u -  Data playback system 
ments Limi ted ,  Engineer ing  
Department 

. Mr. J.1 . MacPherson, F l i g h t  F l i g h t p a t h  
Research, Na t iona l  Aeronaut ica l - -  r e c o n s t r u c t i o n  

Adviser  . Capta in  E.T. M a r r i o t t ,  DC8 Cockpi t  v o i c e  t r a n s c r i p t  
Check P i l o t ,  - A i r  Canada - -_____---_and o p e r a t i o n a l  _______ _- - - 

procedures  

Adviser  M r .  W.D. Wells, Le igh  I n s t r u -  . Aircraft f l i g h t  
ments Limi ted ,  Engineer ing  r e c o r d e r  sys tem 
Department 
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Opera t ions  Group 

Chairmap M r .  A . J .  C l a r k ,  Aircraf t  
Accident I n v e s t i g a t i o n  D i v i s i o n ,  . 
M i n i s t r y  of T r a n s p o r t  

Member ' Capta in  J .  Smith,  A i r  Canada, Chief P i l o t ,  DC8 
Toronto 

Member Capta in  R . J .  Smallman, A i r  P i l o t ,  DC8 

- ~ _ _  - - 
Canada, Toronto 

M r .  J .  Bla i r ,  A i r  Canada, F l i g h t  S a f e t y  
Mo n t  r e  a1 

- - - - ____ 

Member 

Member M r .  T .  Tay lo r ,  M i n i s t r y  of 
Transpor t ,  Toronto 

A i r  Traff ic  C o n t r o l  

Member M r .  Ke i th  Rhodes, A i r  Canada S r .  Systems Eng inee r ,  
hydro-mechanical 

- 
Adviser  M r .  Fred S t e w a r t ,  A i r  Canada Q u a l i t y  t e c h n i c i a n  

Advi s e r  M r .  Ray Duffy, Air Canada Engineer ing t e c h n i c i a n  

-. . ... .. 

Chairman Mr. A . N .  L e  Cheminant, M i n i s t r y  
of Transpor t ,  Accident  I n v e s t i -  
g a t i  on-Eng i ne  e r  i ng -Lab0 rat o ry--- ___ __ - 

DeP 
Chairman Mr . T . W .  H e a s l i p ,  M i n i s t r y  of . 

T r a n s p o r t ,  Accident  I n v e s t i g a -  
t i o n  Engineer ing  Laboratory 

M e t a l l u r g i c a l  Engineer  

Member Mr. R.M.  Logan, M i n i s t r y  of 
Transpor t ,  Accident  I n v e s t i -  
g a t i o n  Engineer ing Labora tory  

Wreckage Ana lys t  
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Member 

Member 

Mr. K .  Lopez, M i n i s t r y  of 
Transpor t ,  Toronto 

Mr. E .  Hand, A i r  Canada 

S p e c i a l t y  
Cons t ruc t ion  Engineer  

Sr .. Techn ic i an ,  
A i  rf ram es 

Adviser  Aeronau t i ca l  Engineer  M r .  A . J . W .  Melson, M i n i s t r y  of 
Transpor t ,  Accident  I n v e s t i g a -  
t i o n  Engineer ing Labora tory  

Corpora t ion  
Adviser  M r .  P. Labor, Douglas Aircraft S t r u c t u r e s  Eng inee r  

- Adviser  M r .  P .  Thompson, M i n i s t r y  of ----Constructi-on-Engilreer-- 
T ranspor t ,  Toronto 

Program Manager 
Advi s e r  M r .  C .M.  Munsen, Air Canada, DC8 S p e c i a l i s t  

' PowerDlant GrouD 
I 

-_ . - ~  . - - - l -_- . i____ Chairman M r .  R.D./Goodbrand,-Aircraft . -  

Accident I n v e s t i g a t i o n  Div i s ion ,  
M i n i s t r y  of T r a n s p o r t  

Engineer ,  A i r  Canada 

Represen ta t ive ,  United A i r c r a f t  
of Canada L i m i t e d  

Member M r .  C .  Gross ,  S e n i o r  Systems 

Member M r .  R .  Des j a rd ins ,  S e r v i c e  
-_ 

M r .  T .  McCabe, United Aircraf t  
_._ of -Canada-Limited-------- -- -- - - 

Adviser  
- .  . - _ _  

Eye Witness Group 

Chairman M r .  L .A .  Tapp, M i n i s t r y  of 
- _  --- - ~ __  __ -----__^- -__ 

Transpor t ,  Ai rcraf t  Accident  
I n v e s t i g a t i o n  Div i s ion  

Member Mr. M .  Fellows, A i r  Canada 

( A s s i s t a n c e  was provided by Cons tab le  B .  S h i p l e y  and o t h e r  

. members of t h e  On ta r io  P r o v i n c i a l  P o l i c e . )  
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Records and  Documents Group 

Chairman Mr. A .  Huneaul t ,  M i n i s t r y  
of Transpor t  . 

Airwor th iness  

Member M r .  John Berth-Jones,  Air Canada Maintenance 

Human F a c t o r s  G r o q  
. Chairman------Dr~FTO.Hemmi.ng, Department of . -  

Nat iona l  Heal th  E Welfare 

DeP 
Chairman D r ,  A . R .  Kempton, Regional 

Medical O f f i c e r ,  Department of 
Nat iona l  Hea l th  E Welfare ,  
Toronto 

I 

L t - C o l .  I . H .  Anderson, Canadian 
Forces I n s t i t u t e  of  Environmental----- ~ 

Medicine (CFIEM), Toronto 
. -.- -. 

Member 
- _ _  

Adviser  C o l ,  W.R. Franks,  CFIEM, Toronto 

Adviser  L t - C o l .  W. J. Stevenson,  CFIEM, 

Adviser  Major C . A .  Burden, CFIEM, Toronto 

Adviser  

-Toronto  

Major L.N. H o w l e t t ,  CFIEM, Toronto 
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AERONAUTICS ACT 

F l i g h t  Data R e c o r d e r  O r d e r  

A I R  N A V I G A T I O N  ORDER,  SERIES 11, N O .  1 3  

The M i n i s t e r  o f  T r a n s p o r t ,  p u r s u a n t  t o  t h e  A e r o n a u t i c s  
8 Act  and  t h e  A i r  R e g u l a t i o n s ,  i s  p l e a s e d  h e r e b y  t o  r e v o k e  t h e  

F l i g h t  Da ta  R e c o r d e r  O r d e r  ( A i r  N a v i g a t i o n  O r d e r ,  S e r i e s  11, 
No, 1 3 )  made J u l y  4 ,  1 9 6 8  and  t o  make  t h e  a n n e x e d  F l i g h t  Data 
R e c o r d e r  O r d e r  ( A i r  N a v i g a t i o n  O r d e r ,  S e r i e s  11, No. 1 3 )  i n  
s u b s t i t u t i o n  t h e r e f o r .  

~ ____ - - _.._ _. 

Dated  a t  Ottawa,  this 2 4 t h  d a y  o f  A p r i l ,  1 9 6 9 .  

P A U L  T .  H E L L Y E R ,  
M i n i s t e r  of T r a n s p o r t .  

A I R  N A V I G A T I O N  OZDER, SERIES 11, N O .  1 3 '  
- - 

. - -  _. F l i g h t -  Data R e c o r d e r  O r d e r  - - 

1. T h i s  O r d e r  may b e  c i t e d  a s  t h e  F l i g h t  Data Recorder Order.  

2 .  I n  t h i s  O r d e r ,  

( a )  ' ' c o c k p i t  v o i c e  r e c o r d e r "  means a s y s t e m  of  c o c k p i t  
v o i c e  r e c o r d i n g  e q u i p m e n t  _ t h a t  h a s  b e e n  a p p r o v e d  
by t h e  M i n i s t e r ;  a n d  

(b) " f l i g h t  d a t a  r e c o r d e r "  means a s y s t e m  o f  f l i g h t  d a t a  
- -  - - r e c o r d i n g  - .  e q u i p m e n t  t h a t  c o m p l i e s  w i t h  t h e  r e q u i r e m e n t s  

s e t  f o r t h  i n  t h e  S c h e d u l e .  
- 

___- __  - - - - - _ _  - ._ . - - - - - . - 
- . . - _ _  _- - 

__ _____ __ - __ - - ____ _____ __ - - . 

3 .  S u b j e c t  t o  s e c t i o n s  6 a n d  7 ,  n o  p e r s o n  s h a l l  o p e r a t e  a 
t u r b i n e - e n g i n e  powered p r e s s u r i z e d  a e r o p l a n e  t h a t  

(a)--has--a-maximum c e r t i f i c a t e d  t a k e - o f  f-weight--of --more- t h a n  ~ .__ -- ___- 

1 2 , 5 0 0  pounds ,  a n d  

( b )  i s  r e g i s t e r e d  as a c o m m e r c i a l  a i r c r a f t  u n d e r  P a r t  I1 of 
f t h e  A i r  Regu Za t ions  , 

u n l e s s  t h a t  a e r o p l a n e  i s  e q u i p p e d  w i t h  a s e r v i c e a b l e  and  
f u n c t i o n i n g  f l i g h t  d a t a  r e c o r d e r .  
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4 .  The i n s t a l l a t i o n ,  a c c u r a c y ,  s y s t e m s  c o r r e l a t i o n ,  
s u r v i v a b i l i t y  and  r e t e n t i o n  o f  r e c o r d e d  i n t e l l i g e n c e  a n d  
c a l i b r a t i o n  c h e c k  r e s u l t s  of  a f l i g h t  d a t a  r e c o r d e r  s h a l l  
b e  i n  a c c o r d a n c e  w i t h  r e q u i r e m e n t s  s e t  f o r t h  i n  t h e  Engineering 
and I n s p e c t i o n  ManuaZ p u b l i s h e d  u n d e r  t h e  a u t h o r i t y  of  t h e  
M i n i s t e r .  

5 .  I f  t h e  o p e r a t o r  o f  a n  a e r o p l a n e  becomes aware o f  a 
h a z a r d  or p o t e n t i a l  h a z a r d  t o  f l i g h t  s a f e t y  r e s u l t i n g  f rom 
i m p r o p e r  o p e r a t i o n  or f u n c t i o n i n g  o f  t h e  a e r o p l a n e ,  n e a r  
c o l l i s i o n  or a b n o r m a l  m e t e o r o l o g i c a l  c o n d i t i o n s ,  t h e  o p e r a t o r  

-___ _____ shall--submit--to-the - D i r e c t o r , - - C i v i l  A v i a t i o n  s u c h  in fo rma t ion -___ . . -  _ _  
a s  h a s  b e e n  r e c o r d e d  by t h e  f l i g h t  d a t a  r e c o r d e r  r e l a t i n g  t o  
t h e  h a z a r d  or p o t e n t i a l  h a z a r d  a n d  a r e p o r t  f r o m  t h e  p i l o t - i n - c o m -  
mand r e l a t i n g  t o  t h e  c i r c u m s t a n c e s  of  t h e  h a z a r d  or p o t e n t i a l  
h a z a r d .  

6 .  Where a f l i g h t  d a t a  r e c o r d e r  becomes i n o p e r a t i v e  b u t  t h e  
c o c k p i t  v o i c e  r e c o r d e r  i s  s e r v i c e a b l e  a n d  f u n c t i o n i n g ,  a n  

c o m p l e t e  a p l a n n e d  i t i n e r a r y  t o  a m a i n t e n a n c e  b a s e .  
. a e r o p l a n e  may b e  f l o w n  on s u c h  f l i g h t s  a s  a r e  n e c e s s a r y  t o  . 

- - , -_--c--_ I_i- _ _  _ - - - -  - - - - - . _-I_II_ 

7 .  (1) An a e r o p l a n e  i n  wh ich  b o t h  t h e  f l i g h t  d a t a  r e c o r d e r  
and c o c k p i t  v o i c e  r e c o r d e r  a r e  i n o p e r a t i v e  s h a l l  n o t  commence 
a f l i g h t  u n l e s s  a u t h o r i z e d  t o  d o  s o  by t h e  M i n i s t e r .  

( 2 )  Where a f l i g h t  i s  a u t h o r i z e d  u n d e r  s u b s e c t i o n  (l), 
t h e  o p e r a t o r  o f  t h e  a e r o p l a n e  s h a l l  make  a n d  r e t a i n  a r e p o r t  
o f  t h e  c i r c u m s t a n c e s  r e l a t i n g  t o  t h e  a u t h o r i z a t i o n  f o r  a p e r i o d  
of six months  f r o m  t h e  d a t e  of  t h e  a u t h o r i z a t i o n ,  

8 .  T h i s  O r d e r  a p p l i e s  t o  

( a ) t u r b o  - j e t  pow e r ed - p r e s s u r  i z e d a e r  op 1 a n e  s 1-c omm en c i n  
--------- - ..May 1 , . 19 6 9 ; .and- ~.. 

- ~ 
. ~. _ ~ _ _  

( b )  t u r b o - p r o p  powered p r e s s u r i z e d  a e r o p l a n e s  commencing 
J a n u a r y  1, 1 9 7 0 .  

SCHEDULE 

1. Each f l i g h t  d a t a  r e c o r d e r  s h a l l  r e c o r d  a t  l e a s t  t h e  
f o l l o w i n g  p a r a m e t e r s :  

( a )  t i m e ;  
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( b )  p r e s s u r e  a l t i t u d e ;  

( c )  i n d i c a t e d  a i r s p e e d ;  

( d )  v e r t i c a l  a c c e l e r a t i o n ;  and  

( e )  m a g n e t i c  h e a d i n g .  

2. Where a n  a e r o p l a n e  i s  d e s i g n a t e d  by a n  a i r  c a r r i e r  f o r  
t h e  c a r r i a g e  o f  p a s s e n g e r s ,  i t s  f l i g h t  d a t a  r e c o r d e r ,  i n  a d d i -  
t i o n  t o  r e c o r d i n g  t h e  p a r a m e t e r s  s e t  f o r t h  i n  i t e m  1 , s h a l l  r e c o r d :  
- - __- - - .___I_ ._ 

( a )  f o r c e  a p p l i e d  t o  c o n t r o l  column o r  c o n t r o l  column 
p o s i t  i o n  ; 

( b )  f o r c e  a p p l i e d  t o  r u d d e r  p e d a l s  or r u d d e r  p e d a l  
p o s i t i o n  ; 

f o r c e  a p p l i e d  t o  c o n t r o l  w h e e l  o r  c o n t r o l  whee l  
p o s  i t  i on ; 

( c )  

( d )  - p o s i t i o n  o f  h o r i z o n t a l  s t a b i l i z e r ;  --- -- ~--- 

( e )  o u t - o f - t r i m  c o n d i t i o n ;  

i f )  a u t o - p i l o t  11on" - 11off11 s e l e c t i o n ;  

( g )  e n g i n e  - _  power i n c l u d i n g  

( i )  e n g i n e  t o r q u e ,  

( i i )  e n g i n e  RPM, a n d  

( i i i )  f u e l  f l o w ;  
__ - _- - -_ - __ __ . ___ 

( h )  a m b i e n t  a i r  t e m p e r a t u r e ; _ _ a n d  _ _ _  - _ _ _  _ _ _  
_- __ - -  

_____ - _. - 

( i )  p i t c h  a t t i t u d e .  
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, AERONAUTICS ACT 

C o c k p i t  V o i c e  R e c o r d e r  O r d e r  

A I R  N A V I G A T I O N  O R D E R ,  SERIES 11, N O .  1 4  

The M i n i s t e r  o f  T r a n s p o r t ,  p u r s u a n t  t o  t h e  Aeronau t i c s  
A c t  a n d  t h e  A i r  R e g u i a t i o n s ,  i s  p l e a s e d  h e r e b y  t o  r e v o k e  t h e  
C o c k p i t  Vo ice  R e c o r d e r  O r d e r  ( A i r  N a v i g a t i o n  O r d e r ,  S e r i e s  11, 
No. 1 4 )  made J u l y  4 ,  1 9 6 8 ,  a n d  t o  make t h e  a n n e x e d  C o c k p i t  
V o i c e  R e c o r d e r  O r d e r  ( A i r  N a v i g a t i o n  O r d e r ,  S e ' r i e s  11, N o .  1 4 )  

--in-s u b s t i t  u t i o n  t h e  r e  f o r  . - -  - - -  

Dated  a t  O t t a w a ,  t h i s  2 4 t h  d a y . o f  A p r i l  1 9 6 9 .  

PAUL T .  H E L L Y E R ,  
Minister;  of T r a n s p o r t .  

A I R  N A V I G A T I O N  ORDER,  SERIES 11, N O .  14---- - - __ _- - - . - 

C o c k p i t  V o i c e  R e c o r d e r  O r d e r  

1. 
Order.  

T h i s  O r d e r  may b e  c i t e d  a s  t h e  Cockpi t  Voice  Recorder 

- 
2 .  I n  t h i s  O r d e r  

(a) " c o c k p i t  v o i c e  r e c o r d e r "  means a s y s t e m  of  c o c k p i t  
v o i c e  r e c o r d i n g  e q u i p m e n t  t h a t  h a s  been  a p p r o v e d  
by t h e  M i n i s t e r ;  a n d  

-- ~ --- - - ~ _ _  . - -- __ 
( b )-- I' f 1-i g h t - d  a t  a-re c 0rd.e rYLLha s -t h e m e  a n  i n  g a s  s i g n  e d t o i t  --__ __ - .~ 

__ _ _  

i n  t h e  F l i g h t  Data Recorder Order. 

3. S u b j e c t  t o  s e c t i o n s  6 and 7 ,  n o  p e r s o n  s h a l l  o p e r a t e  a 
t u r b i n e - e n g i n e  powered p r e s s u r i z e d - _ a e r o p l a n e  _ tha t . -  - ___ . 

( a )  h a s  a maximum c e r t i f i c a t e d  t a k e - o f f  w e i g h t  o f  more 
t h a n  1 2 , 5 0 0  p o u n d s ,  a n d  

' (b )  i s  r e g i s t e r e d  as  a c o m m e r c i a l  a i r c r a f t  u n d e r  P a r t  I1 
o f  t h e  A i r  ReguZat ions ,  

u n l e s s  t h a t  a e r o p l a n e  i s  e q u i p p e d  w i t h  a s e r v i c e a b l e  a n d  
' f u n c t i o n i n g  c o c k p i t  v o i c e  r e c o r d e r .  
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4 ,  E x c e p t  a s  may b e  n e c e s s a r y  t o  comply  w i t h  t h e  r e q u i r e -  
m e n t s  o f  s e c t i o n  5 i n  r e s p e c t  of t h e  p r e s e r v a t i o n  of r e c o r d e d  
d a t a ,  a c o c k p i t  v o i c e  r e c o r d e r  s h a l l  be  o p e r a t e d  c o n t i n u o u s l y  
from t h e  s t a r t  o f  t h e  u s e  of t h e  c h e c k l i s t  b e f o r e  s t a r t i n g  t h e  
e n g i n e s  o f  t h e  a e r o p l a n e  for t h e  p u r p o s e  o f  a f l i g h t  t o  comple-  
t i o n  o f  t h e  € i n a l  c h e c k l i s t  a t  t h e  t e r m i n a t i o n  of t h e  f l i g h t .  

or p o t e n t i a l  h a z a r d  t o  f l i g h t  s a f e t y  r e s u l t i n g  from i m p r o p e r  
o p e r a t i o n  or f u n c t i o n i n g  of t h e  a e r o p l a n e ,  n e a r  c o l l i s i o n s  or 

- a b n o r m a l  m e t e o r o l o g i c a - l - c o n d - i ~ - o n s ~ - h e - - o p e r a t o ~ h a - l l - i n v e s t i g a t e  
a n d  s u b m i t  t o  t h e  D i r e c t o r ,  C i v i l  A v i a t i o n  s u c h  i n f o r m a t i o n  a s  
h a s  b e e n  r e c o r d e d ' b y  t h e  c o c k p i t  v o i c e  r e c o r d e r  r e l a t i n g  t o  t h e  
h a z a r d  or p o t e n t i a l  h a z a r d  a n d  a r e p o r t  f r o m  t h e  p i l o t - i n - c o m m a n d  
r e l a t i n g  t o  t h e  c i r c u m s t a n c e s  of t h e  h a z a r d  or p o t e n t i a l  h a z a r d .  

5 .  If t h e  o p e r a t o r  of a n  a e r o p l a n e  becomes aware o f  a h a z a r d  

6 .  Where a c o c k p i t  v o i c e  r e c o r d e r  becomes i n o p e r a t i v e  b u t  
t h e  f l i g h t  d a t a  r e c o r d e r  i s  s e r v i c e a b l e  and  f u n c t i o n i n g ,  a n  
a e r o p l a n e  may b e  f lown  on s u c h  f l i g h t s  as  a r e  n e c e s s a r y  t o  
c o m p l e t e  a p l a n n e d  i t i n e r a r y  t o  a m a i n t e n a n c e  b a s e .  

_ _  - -. - - - _ _ _ -  - I_I_LI=-l___-_I - _ _  _ _  -- __ - 

7 .  ( 1 )  An a e r o p l a n e  i n  which  b o t h  t h e  c o c k p i t  v o i c e  r e c o r d e r  
a n d  f l i g h t  d a t a  r e c o r d e r  a r e  i n o p e r a t i v e  s h a l l  n o t  commence a 
f l i g h t  u n l e s s  a u t h o r i z e d  t o  d o  so by t h e  M i n i s t e r .  

( 2 )  Where a f l i g h t  i s  a u t h o r i z e d  u n d e r  s u b s e c t i o n  (1) t h e  
o p e r a t o r  o f  t h e  a e r o p l a n e  s h a l l  make a n d  r e t a i n  a r e p o r t  of t h e  
c i r c u m s t a n c e s  r e l a t i n g  t o  t h e  a u t h o r i z a t i o n  f o r  a p e r i o d  o f  s i x  
months  f r o m  t h e  d a t e  of t h e  a u t h o r i z a t i o n .  

8 .  T h i s  O r d e r  a p p l i e s  t o  
- ___ - - - - --- - - ( a )  t u r b o - j  e t  powered p r e s s u r i z e d  a e r o p l a n e s  commencing------ 

'May 1, 1 9 6 9 ;  and---- . -~--_______ - - -~ - -  . _  
- - 

(b) t u r b o - p r o p  powered  p r e s s u r i z e d  a e r o p l a n e s  commencing 
J a n u a r y  1, 1 9 7 0 .  
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PARAE\lE'I'EI',S 13131NG ?.IONITOKE.D ON DCS-63, - CF-TIN, - FLIGIPI' RECORDER 

Number of F!ean Time Between 
Parameters *les, Sec .  

blcasured Parameters 

Time 
Pressure a l t i t u d e ,  coarse  and f i n e  
Ind ica t ed  ai rspecd, coarse  and f i n e  2 1 
Magnetic heading, coarse  and f i n e  2 1 
V e r t i c a l  a c c e l e r a t i o n  1 0.2 
Pi tch and r o l l  a t t i t u d e s  2 1 
P i t c h ,  r o l l ,  yaw rates 3 1 

~ 2 Engine low p res su re  spool IW!, N 1  - -  - -~ 
Engine high pressure spool RFbl,  N2 4 2 
Engine f u e l  flow 4 1 
Control column p o s i t i o n  1 1 
Elevator  ang le ,  coarse  and f i n e  2 1 
Radio a l t i m e t e r  1 1 
ILS g l ides lope  and l o c a l i z e r  dev ia t ions  2 1 
Left and rig!it wing f l a p  p o s i t i o n s  - 2  2 
Left and r i g h t  f l i g h t  s p o i l e r  p o s i t i o n s  a 1 
Ram a i r  temperature 1 1 
Aileron. and rudder system hydraul ic  pressures  
Brake h y d r a u l i c  pressure 1 2 
Cabin p r e s s u r e  1 1 
A.C.  Bus volrage - A and C phases 2 2 
D.C.  Bus vo l t age  1 2 
Left and r i g h t  instrument t ransformer v o l t s  

1 
2 1 

- 4 

- - 
2 

- 
2 ._ - ____ - __ 

2 1 - 
-. TOTAL 49 

ON-OFF Parametcrs 
Reverse t h r u s t  s e l e c t i o n  4 0 . 3 3  

Engine fire a c t i o n  
Engine f i r e  warning 4 1 

Main unidercurriage uiisafe 
-1---- - - - 1 

Ground s p o i l e r  1 1 

Yaw damper- actuator----- --I __-_ . 
Pitch t r i m  compensator a c t u a t o r  extension 1 I 
Engine a n t i - i c e ,  inboard and outboard 2 1 
Scoop and radome a n t i - i c e  . 1  1 
Ileading modc. Magnetic o r  free gyro - 

- -- -__- -- - 4 _ _  1 
1 ___Undercn~riage__s,?_T=-d_o~n ,,@ft,-right, nose - - 3 -- -- l-. 

1 1 
1 

Auropi 1 o t mode 
- - 

1 1 
TOTAL 24 

NOI'E: Control whccl , rudder pedal, and ho r i zon ta l  s t a b i l i z c r  p o s i t i o n  parameters 
were no t  ope ra t ivc  on CF-'TIN at t h e  time of  t h e  acc iden t .  However, t h e s e  do not 
appear to bc c r i t i c a l  pnraiiictcrs i n  t h i s  p a r t i c u l a r  acc iden t .  
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RIGHT FLIGHT 
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AIRSPOED.KIS 1% ' I ,  I ,  I ,  I :  
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WRIATW OF CRITICAL F#RAMETERS WRIW SPOlLER DEPWfMENl AND TOUCHDOWN 
WITH SYNCHRONIZED VOCE INFORMATION 
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' SCHEDULE 6 OF APPENDIX D 
I 

ENGINE NO I . 

ENGINE No 3 

ENGINE No 4 

I ENGINE, !ROLL AND YAW DATA DURN SPOILER DEPLOYMENT AND TOUCHDOWN 
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SCHEDULE 9 OF APPENDIX D 

DRAWING OF THE RUNWAYS AT TORONTO INTERNATIONAL 
AIRPORT INCLUDING THE WHISKEY BEACON 

NORTH 

BEACON -OF INSTRUMENT--- 
LANDING SYSTEM 4.8 

OF RUNWAY 32. 
, MILES FROM THRESHOLD 

SCALE IN FEET 

2000 0 2000 4000 
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A I R  CANADA DATA 

Air Canada accepted  t h e  a i r c ra f t  on  A p r i l  3 0 ,  1 9 7 0 ,  

w i t h  a t o t a l  t i m e  on r e c e i p t  of 7:OO h o u r s .  

L ine  check #l (11: 3'7 hours )  was c a r r i e d  o u t  and 
completed on May 1 9 ,  1 9 7 0  f o r  t h e  accep tance  check.  The 
accep tance  check,  A i r  Canada p r e - s e r v i c e  m o d i f i c a t i o n s ,  
FDVR system i n s t a l l a t i o n  and l i n e  check #l, j o b  t i c k e t s  
and check w i t h  a d d i t i o n a l  work s h e e t s  were reviewed w i t h  no 
s i g n i f i c a n t  even t  o f  f a i l u r e  e v i d e n t .  The f i l e s  c o n t a i n i n g  
j o b  t i c k e t s  , ' check and a d d i t i o n a l  work s h e e t s  on t h e  f o l l o w i n g  
subsequent  l i n e  checks were screened  tho rough ly  wi th  no 
s i g n i f i c a n t  even t  or f a i l u r e  ev iden t :  

L ine  check H 2  ( 1 3 6 : 3 0  h r s )  d a t e d  June  3 ,  1 9 7 0 ;  

L ine  check # 3  ( 2 5 0 : 0 5  h r s )  d a t e d  June 14,, 1 9 7 0 ;  

L ine  check # 4  (370:OS h r s )  d a t e d  June  2 7 ,  1 9 7 0 .  
_ _  - - -  . - 

The f l i g h t  t i m e  s i n c e - t h e  l a s t  l i n e  check-was 83 hours--(approx.)  ; 
a t  t h e  t i m e  of  t h e  a c c i d e n t ,  t h e  t o t a l  w a s  453:OO h o u r s ,  

The m o d i f i c a t i o n  s t a t u s  of t h e  i n s t a l l e d  powerplants  
was e s t a b l i s h e d  by reviewing t h e  fo l lowing  documents for each  
powerplant  : 

- 

(a )  P. E W .  f i n a l  acceptance t e s t  l o g  s h e e t ;  
( b )  
(c) '  Air Canada p r e - s e r v i c e  m o d i f i c a t i o n s - l i s t ;  .. - 

Douglas engine h i s t o r i c a l  r e c o r d  c a r d ;  

- ( d )  - -- A i r  Canada -engine- . . - s e c t i o n - i n s p e c t i o n  _ _  _ _ _  ___ r e c o r d  - - - s h e e t s .  - -  

The m o d i f i c a t i o n  s t a t u s  o f  KcDonell Douglas DC8-63 
#8  78 , CF-TIW, a i r c r a f t  was e s t a b l i s h e d  by reviewing t h e  f o l l o w i n g  
documents, w i t h  no s i f n i f i c a n t  event  of f a i l u r e  ev iden t :  

(a) Pre - se rv ice  m o d i f i c a t i o n s ;  
( b )  

. _______. __ ~ ~ ___ 

F l i g h t  d a t a  v o i c e  r e c o r d e r  system i n s t a l l a t i o n ,  
E.O. 8-130 da t ed  May 1 9 ,  1 9 7 0 ,  j ob  t i c k e t s  and 
a d d i t i o n a l  work s h e e t s ;  
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( c )  L i s t i n g  of  i n s t a l l e d  u n i t s  as p e r  Air 
Canada DC8 s e r i a l  s h e e t s  numbering s y s t e m .  

There  was no d e v i a t i o n  from Air Canada DC8 Maintenance 
Manual approved s c h e d u l e s .  . 

There  were no d e f e r r e d  f l i g h t  snags  from t h e  journey  
l o g  sheets a t  t h e  t i m e  of t h e  a c c i d e n t .  
were c o r r e c t e d  and c e r t i f i e d  i n  accordance  wi th  Air Canada 
DC8 Maintenance Manual. 

All f l i g h t  snags  

The f l i g h t  crew snags r e l a t e d  t o  t h e  

~ - . - __ __ - __ 
s p o i l e r  system were: 

_. - - - __ 
May 2 7 ,  1 9 7 0 .  S p o i l e r  ex tend  l i g h t  on c o n t i n u o u s l y .  Snag # 3 2  - 

Snag #48 - 

Snag # 7 4  - 

Ligh t  was on b e f o r e  s t a r t - u p  - maintenance checked 
o p e r a t i o n  of s p o i l e r s  and l i g h t  went  o u t  when l e v e r  
disarmed. L i g h t  came back on d u r i n g  f l i g h t .  io 
wing heav iness  obse rved .  
Cor rec t ion :  Microswitch changed .' 
May 31 ,  1 9  70  

"ON" - worked OK on l a n d i n g .  
Cor rec t ion :  Ant i - sk id  box changed. 
May 3 1 ,  1 9 7 0 .  

s p o i l e r  l e v e r  i n  re t rac t  p o s i t i o n  ( l i g h t  went o u t  
momentarily when s p o i l e r  l e v e r  p l aced  i n  r e t r ac t  
p o s i t i o n  - and came back on a g a i n ) .  
Note: 
normal d u r i n g  l a n d i n g )  l i g h t  went o n - a t - t h e  ramp when_- 

Main g e a r  s p o i l e r -  inoperati_v__e__light__ -- 

S p o i l e r  ex tend  l i g h t  on a t  ramp w i t h  

(YZ-UL - s p o i l e r  l i g h t  on - s p o i l e r  o p e r a t i o n  

- _ _  -- t h e  s p o i l e r s - r e t r a c t e d .  -- -- -- 

Cor rec t ion :  
Deferred,  O K  t o  proceed .  
(Dual inspection-)-  20 :  45-YZ 8 / 6 / 7 0 7 - -  __- 

C o r r e c t i o n  - 9 / 6 / 7 0  
R / H  s p o i l e r  l i m i t  switch changed - o p e r a t i o n  O K .  

l a y o v e r  check completed.  
Dual I n s p e c t i o n  Stamp 
S p o i l e r  c o n t r o l s  - d u a l  i n s p e c t i o n  v e r i f i e d .  

S p o i l e r  o p e r a t i o n  Eomal i n d i c a t i o n  o n l y .  
S p o i l e r  o p e r a t i o n  i n s p e c t e d ,  

___ __ _ _ _  

OK 



- 1 8 3  - 
* 

Schedule  1 0  of Appendix l t D 1 l  

The P.  E W. JT3D-7 engir.es on t h e  a i rc raf t  on Ju ly  5 ,  

1 9 7 0 ,  are  t h e  same model and s e r i a l  numbers and p o s i t i o n s  as 
shown on  t h e  Ce r t i f i ca t e  of Ai rwor th iness  for Export #E98527  

d a t e d  A p r i l  2 9 ,  1 9 7 0 :  
Engines I r , s t a l l e d  as of  5 / 7 / 7 0  

- Pos Manufac tu re r ' s  Number T o t a l  Time 
1 P6 7 1  40 8 DSLG 4 5 3 :  

2 P6  7 1  4 1  0 DSLG 453: 
3 P6 7 1  411DSLG 453 :  

4 5 3 :  4 P671412DSLG__ 

( a )  P .  E W .  f i n a l  accep tance  t e s t  l o g  s h e e t ;  
( b )  Douglas engine  h i s t o r y  r e c o r d  c a r d ;  
(c) 

- -- ___ 
The f i l e s  for each of t h e  powerp lan ta  were reviewed as follows: 

A i r  Canada p r e - s e r v i c e  m o d i f i c a t i o n  l i s t ;  
( d )  A i r  Canada e n g i n e  s e c t i o n  i n s p e c t i o n  r e p o r t  

s h e e t s .  (Appendix " B t l  - S h e e t s  1 3  t o  1 6  l i s t  

s e r i a l  numberixg system: f o u r  a n c i l l a r y  

- _- -- - -  - t h e  i n s t a l l e d  u n i t s  as -per  Air Canada DC8 - - 

components o n l y  were exclianged wi th  
s e r v i c e a b l e  u n i t s ) .  

The approved check/overhaul  t imes  a p p l i c a b l e  t o  each  
powerplant  and r e l a t e d  components were v e r i f i e d  wi th  no d e v i a t i o n  
from t h e  approved procedures  and i n s p e c t i o n  schedules o f  t h e  
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SCHEDULE II OF APPENDIX D 
SPOILER SECTION SCHEMATIC 
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SCHEDULE 12 OF APPENDIX D 
SPOILER SECTION SCHEMATIC 



SCHEDULE I3 OF APPENDIX D 
DC- 8 - 6 3  FLIGHT 81 GROUNO SPOILER CONTROL SURFACES 
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SKETCH I :OF I 
I i 

NORMAL CONFIGURATION 

SPOILERS RETRACTED 
IN FLIGHT BEFORE ARMI~ 

NOTE: MANUAL EXTENSION P' 
WITH GEAR OOW 

AFT AGAINST 
PROVIDEO BY EX 

FORWARD 
f--- 

G 

IF LEVER 

SCHEDULE 14 OF 'APPENDIX 0 
DETAILS OF PYLON TO ! WING ATTACHMENT FITTINGS 

NORMAL CONFGURATION NORMAL CONFIGURATION 

AFTER TOUCHOOWN. ON APPROACH. SPOILER 
LEVER ARMED TO SPOILERS EXTENOED BY 

AUTOMATIC ACTUATION 
HOOK AN0 LEVER 
IN AFT POSITION. 

WBLE ENGAGE PIN IN HOOK. 
ULLED Y 

I 

100K RESTRAINT 
.NDING SPRING UNIT. 

I , 

TO SPOILER 
HY ORAULl C 

CONTROL VALVE 

y I \ \  

I 
,TO NOSE 
j OLEO 

COMPRESSION 
1 
I 
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SCHEDULE I5 OF APPENDIX D 

PHOTOGRAPH OF PEDESTAL IN DC- 8 - 63 SHOWING GROUND SPOILER LEVER 



OPERATION 

Operation o f  s p o i l e  
hydraul ic  system. 

Arming be fo re  t a k e  
or anytime on t h e  g 

Arming b e f o r e  l and i  

. P,utomatic extensio1 
landing ,  i f  l e v e r  j 
befo re  landing  w i l l  
from : 

f f  
ound. 

g *  

a f t e r  
a r m  e 

res u l  

I 

Manual ex tens ion  a f t e r  la 
or anytime on t h e  ground. 

. .  

1 

MAINTENANCE ENGINEERING MEMO RANDUM 

DC8 -4 0 

Main landing  gear must be down t o  
energ ize  motor-pump assembly. 

Mot poss ib l e .  Although l e v e r  can 
be pul led  up and w i l l  s t a y  i n  t h e  
"armed" p o s i t i o n ,  i t  i s  not  conne 
t o  t h e  crank of t h e  automatic sys 

Poss ib le .  P u l l  s p o i l e r  l e v e r  up 
it s t a y s  i n  t h e  armed p o s i t i o n .  

Compression of  t h e  nose landing g 
The nose g e a r  ground s h i f t  mechar 
w i l l  r o t a t e  t he  crank and t h e  l e t  

I 

,ding Lever must b e  pu l l ed  back with a 
o f  1 2  l b .  and can then  be locked 
p u l l i n g  it up. ; I f  no t  locked, 11 
w i l l  s p r i n g  forward. 

This is  Schedule 1 6  
o f  Appendix IrD" 

ted 
em .. 

n t i l  

a r .  

r. 
SKI 

o r c  e 
lY 

ve r  

DC8-50, 60 

Same 

Not poss ib l e .  Lever cannot b. 
p u l l e d  up i n  t h e  lla-rmed'l p o s i  
t i o n  because of t h e  shape ar,C 
l o c a t i o n  of t h e  crank.  

Same 

1. Wheel s p i n  up, which g ives  
a s i g n a l  t o  an e l ec t r i c  
'actuator  connected t o  t h e  
crank. 

2 .  Compression of  t h e  nose 
landing  g e a r  t h e  same way 
as f o r  t h e  DC8-40 t o  act  
as a back-up system. 

Same. 



0 PEXATIO N 

t h e i r  re t ract  p o s i t i o n .  Light  i s  
l o c a t e d  on t h e  c e n t e r  instrument  
panel .  

I ! 
S p o i l e r  r e t r a c t i o n  i n  case 
go-around a f te r  l and ing  

I 

S p o i l e r  ex tens ion  i case 
o f  aborted.  take o f f  .I 

Manual ope ra t ion  i n  

Lever t r a v e l  on ped 
from re t rac t  p o s i t i  
p o s i t i o n  where exte  
commences, as ind ic  
t h e  b l u e  ind ica t ing  

Ground S p o i l e r  bluc 
t i n g  l i g h t .  

W g h .  

s t a l  
n t o  
s i o n  
t e d  b 
l i g h t  

i n d i c  
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DC8 -4 0 

Schedule 1 6  o f  Appendix IIDtl  

DC8-50, 60 
I 

Lever must b e  disarmed manually by Disarming of  t h e  s p o i l e r  leve: 
knocking it downj a f t e r  which t h e  l e v e r  i s  automatic when t h e  #4 
w i l l  s p r ing  forward t o  t h e  re t rac t  t h r o t t l e  l e v e r  i s  pushed 

forward. 
Manual disarming i s  a l s o  
p o s s i b l e  t h e  same way as f o r  
t h e  DC8-40. 

p o s i t i o n .  i 

Lever must be pul led  back manually with Lever must b e  pul led  back 
a f o r c e  of 1 2  l b .  and can then be  manually wi th  a f o r c e  of 1 2  11 
locked by p u l l i n g  i t  up, provided the and can then  be locked by , 

nose landing  gear  i s  compressed. I f  p u l l i n g  it up, r e g a r d l e s s  of 
gea r  i s  not  compressed, a p u l l  of 70 t h e  p o s i t i o n  of  t h e  nose gea r  
t o  90  l b .  i s  required,  and locking  
i s  not  poss ib l e .  I 

Spo i l e r  l e v e r  can be  pu l l ed .  A p u l l  of 
70 t o  90 l b .  i s  requi red .  Pu l l ing  , f o r c e  A Dull  o f  35 t o  40 ID. i s  
w i l l  be s l i g h t l y  less  i f  l e v e r  i s  
armed p r i o r  t o  pu l l ing .  

S p o i l e r  l e v e r  can be pulled. 

I 

I 

Between 1:" t o  1;" measured on the  
pedes t a l  cover.  I 

r equi red .  Pu l l ing  f o r c e  will 
be s l i g h t l y  less  i f  l e v e r  i s  
armed p r i o r  t o  p u l l i n g .  

Same. 

Same. 
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SCHEDULE 17 OF APPENDIX 0 

EXTRACT FROM ENQUIRY EXHIBIT 28 SHOWING PORTiON OF LOWER 
RiGHT WING PLATiNG OF CF-TIW WHICH FAILED AT THE PYLON ATTACHMENT 

_ _ _  _ _  _ -  __  - 

No 4 ALTERNATE FUEL TANK 

I 

N o 4  PYLON a 

- " - _ - ~  -____ - 

o 4 E N G l N E  POD 

PORTION OF LOWER 

ALONGSIDE RUNWAY 32 
WING PLATING FOUND 

- P . . 
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SCHEDULE I8 OF APPENDIX D 

DETAILS OF PYLON TO WING ATTACHMENT FITTINGS SKETCH 

- . . . . . . . . 

OF 

I 
I 

/ 
/ .  

ENLARGEMENT OF AREA UNDER SHEAR PLATE ADAPTER 
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CREW I N F O R M A T I O N  

T h i s  is S c h e d u l e  19 
of Appendix I'D" 

CAPTAIN PETER CAMERON HAMILTON 

Cap ta in  Hamilton, age 50, occupied  t h e  l e f t  p i l o t  sea t .  

He h e l d  v a l i d  Canadian A i r l i n e  Transport Licence #AT-180 endorsed  

f o r  t h e  fo l lowing  a i r c r a f t :  North S t a r ,  Super  C o n s t e l l a t i o n ,  

Vanguard, Viscount and Douglas DC8. 

H e  was employed by A i r  Canada on January  4 ,  1 9 4 6 ,  and 
_-_ - . ~ 

-.- ___-__________ 
promoted t o  Cap ta in  on October  2 6 ,  1951.  H i s  f l y i n g  t i m e  p r e v i o u s  

t o  b e i n g  employed by Air Canada was 2 0 0 0  hours  and 1 5  m i n u t e s ,  

accumulated i n  t h e  RCAF dur ing  World War 11. H i s  t o t a l  A i r  

Canada f l y i n g  t i m e  i s  1 8 , 9 9 0  hours  and 33 minutes  i n c l u d i n g  

2,899 hour s  and 35 minutes  on DC8 t y p e  a i r c r a f t ,  1 9 7  hour s  and 
t 

--- _- -~-- ._.-_ * _._ ~ _ _  - ~ - - - 

0 1  minutes  be ing  on t h e  DC8-63, t h e  a c c i d e n t  ser ies .  

H i s  t o t a l  DC8 f l y i n g  t i m e  in t h e  prev ious  90 days ,  

A p r i l  11 t o  J u l y  5 ,  was 1 7 0  hour s  and 36  minutes  i n c l u d i n g  5 6  

hour s  57  minutes  on  t h e  DC8-63 series .- a i r c ra f t .  H i s  t o t a l  

DC8 f l y i n g  t i m e  i n  t h e  prev ious  30 days ,  June 7 t o  J u l y  5 , .  was 

74 hours  and 1 8  minutes  i n c l u d i n g  9 hour s  and 5 1  minutes  on t h e  
- -~ __ _ _  - _ _ _  _ _  -~ 

- - - DC8-63 series _ a i r c r a f t .  - ___ ___ 
- __ 

H i s  t o t a l  DC8 f l y i n g  t i m e  i n  t h e  prev ious  7 days ,  June 29 

~- . t o  July_5-,-was _1_6_houc~and_ 59 _____-- minutes  _____ i n c l u d i n g  9 h o u r s  ---- and 58 

minutes o n  t h e  EC8-63 ser ies  a i r c ra f t .  H i s  l a s t  Class I IFR 
. 

check was on May 1 9 ,  1 9 7 0 ,  v a l i d  u n t i l  Dec'ember 1, 1 9 7 0 .  His 
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l a s t  e n - m u t e  f l i g h t  check was on March 3 ,  1 9 7 0 ,  du r ing  which 

h e  was checked through Toronto .  

L a s t  examined Ja.nuary 2 6 ,  1 9 7 0 .  Holder  of an  A i r l i n e  

T r a n s p o r t  Licence #AT-180 v a l i d  t o  August 8 ,  1 9 7 0 .  Passed  ECG 

J u l y  3 1 ,  1 9 6 9  and v a l i d  u n t i l  J u l y  31,  1 9 7 1 .  P h y s i c a l  p r o f i l e :  

1 1 G A  1 1, i n d i c a t i n g  t h a t  h i s  l i c e n c e  i s  v a l i d  o n l y  when t h e  

r e q u i r e d  g l a s s e s  are  a v i i i l a b l e ;  t h e s e  are f o r  n e a r  v i s i o n .  
- - _ _ _ _ _  ~~ 

Capta in  Hamilton had a small stomach u l c e r  i n  1 9 5 9 ,  b u t  

has  had no t r o u b l e  s i n c e  t h e n .  

1 9 6 9 ,  Cap ta in  Hamilton w a s  found t o  be symptom I f r ee  of stomach 

i r r i t a b i l i t y  noted i n  a p rev ious  medica l  examinat ion .  

Following medical  examinat ions  i n  

- -~ - -_. - - . 

H e  w a s  o f f  duty f o r  a t o t a l  of f o u r  days p l u s  5 h o u r s  and 

H i s  t o t a l  d u t y  t i m e  on I 5  minutes  p r i o r  t o  t h e  a c c i d e n t  f l i g h t .  

t h e  a c c i d e n t  f l i g h t  was approximate ly  2 hours .  H i s  o f f  d u t y  

a c t i v i t i e s  dur ing  t h e  48 hour s  p r i o r  t o  t h e  a c c i d e n t  c o n s i s t e d  

mainly of r e l a x i n g .  H e  v i s i t e d  f r i e n d s  on Fr iday  n i g h t  and 

r e t u r n e d  home a t  approximate ly  1:OO A.M. 

t h e  evening he  r ead  a book and r e t i r e d  a t  11:OO P.M. f a l l i n g  

a s l e e p  -at  _once .-_ When _awakened. at-_5;_1-5, t w o - h o u r s - p r i o r  t o  f l i g h t  - 

d e p a r t u r e ,  h e  remarked t h a t  h e  had s l e p t  w e l l .  There i s  no 

i n d i c a t i o n  of involvement w i t h  e i t h e r  medica t ion  o r  d r u g s .  
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FIRST OFFICER DONALD ROWLP.ND 

F i r s t  O f f i c e r  Rowland, age  4 0 ,  occupied t h e  r i g h t  p i l o t  

seat .  H e  h e l d  v a l i d  Canadian T r a n s p o r t  Licence #VRA-800, 

endorsed for t h e  following a i r c r a f t :  Douglas DC3 and DC8. 

H e  was employed by A i r  Canada o n  October  1 5 ,  1957.  H i s  

f l y i n g  t i m e  p rev ious  t o  b e i n g  employed by A i r  Canada was 2219 

hour s  and 50 minutes  accumulated i n  t h e  RAF between August 1 9 4 9  

and August 1 9 5 7 .  

ho,urs and 43 minutes i n c l u d i n g  5 6 2 6  hour s  and 27 minutes  on DC8 

~- - . - - - ~ - ____ . __ ~~ 

H i s  t o t a l  A i r  Canada f l y i n g  t i m e  i s  7103 

a i r c r a f t ,  1 1 5  hours  and 24 minutes  b e i n g  on the  DC8-63, t h e  

a c c i d e n t  s e r i e s .  H i s  t o t a l  DC8 f l y i n g  t i m e  i n  , t h e  p rev ious  

90  days ,  A p r i l  7 t o  J u l y  5 ,  w a s  1 9 6  hours and 38 minutes  i n c l u d i n g  

6 1  hour s  and 51 minutes  on the  DC8-63 ser ies  a i r c r a f t .  
~- i ---^- _---.___ _ _  _ _  

H i s  t o t a l  DC8 f l y i n g  t i m e  i n  t h e  p rev ious  30 days ,  June 7 

t o  J u l y  5 ,  was 30 hours  and 1 4  minu te s ,  i n c l u d i n g  8 hours  and 

7 minutes  on t h e  CC8-63 ser ies  a i rc raf t .  I n  t h e  p rev ious  7 
-_ 

days h i s  t o t a l  DC8 f l y i n g  t i m e  was 52 minutes ,  a l l  on t h e  DC8-63 

series a i r c r a f t .  - ____ - - . - - . . - __ ____ ___ - 

H i s  l a s t  Class--I-IFR-check- was=on=May--19,- 19707 -valid-- - - -  - 
- - . .  

u n t i l  December 1, 1 9 7 0 .  H i s  l a s t  en- route  f l i g h t  check w a s  
-'on-August--20-, l9 6 9 s - - - ~ ~ - - - - . ~ - ~ - - - - - - ~ - - -  - 

Last examined January  2 6 ,  1970.  Holder of an A i r l i n e  

Phys ica l  p r o f i l e :  T ranspor t  Licence v a l i d  t o  J u l y  2 8 ,  1 9 7 0 .  
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1 1 1 1, Passed ECG September 3 0 ,  1968.  

F i r s t  O f f i c e r  Rowland's medica l  h i s t o r y  i s  normal and 

h e  has remained f i t  f o r  h i s  l icence.  

. Mr. and Mrs. Rowland had j u s t  r e t u r n e d  from a h o l i d a y  

i n  t h e  United Kingdom. 

The day b e f o r e  t h e  f l i g h t  was normal and u n e v e n t f u l .  

H e  remarke6 t h a t  h e  f e l t  w e l l  r e s t e d .  

H i s  o f f -  du ty  -act i v i t i  es--during-the-4 8 - h o u r s - p r i o r - t ~ - -  - 

t h e  a c c i d e n t  c o n s i s t e d  of ga rden ing ,  grass c u t t i n g  and o t h e r  

week-end household c h o r e s .  

e n t e r t a i n e d  ano the r  couple  a t  home w i t h  c o c k t a i l s  and d i n n e r ;  

Sa turday  n i g h t  he and h i s  w i f e  

t h e  g u e s t s  l e f t  e a r l y .  

H e  r e t i r e d  a t  11:OO P.M.. , s l e p t  normal ly  u n t i l  awakened 

a t  4: 4 5  A.M.,  two hours  and t h i r t y  minutes  p r i o r  t o  f l i g h t  

d e p a r t u r e .  There i s  no i n d i c a t i o n  o f  involvement w i t h  e i t h e r  

med ica t ion  -orr-drugs.  . 

SECOND OFFICER H .  GORPON HILL 
- __ - . . - __ __ . - . - __- - 

Second O f  f icer--HillT age  28 , occup ied  t h e  secor-d o f f i c e r '  s _ _ _  -_ ______ ._ - ._ - - __ __ __ _ _  - - - - -. - - 

s e a t ,  H e  h e l d  v a l i d  Canadian Commercial L icence  #ULC-8165. H e  

was employed by Air Canada on September 1 8 ,  1 9 6 7 .  

t i m e  p r e v i o u s  t o  be ing  employed by A i r  Cacada w a s  239 hour s  and 

27 minutes ,  accumulated a t  a f l y i n g  c l u b  between September 1 3 6 5  

H i s  f l y i n g  _- .._ __ - - - - - - - - .__ __ --- __ - 

and February 1 9 6 7 .  
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H i s  t o t a l  A i r  Canada f l y i n g  t i m e ' i s  l o b 5  hours ,  a l l  o n  

DC8 t y p e  aircraft . ;  1 2 2  hour s  and 34 minu tes  b e i n g  on t h e  DC8-63, 

t h e  a c c i d e n t  ser ies .  H i s  t o t a l  DC8 f l y i n g  t i m e  i n  t h e  p r e v i o u s  

9 0  days, A p r i l  7 t o  July 5 ,  was 5 5  hours  and 43 minutes inc ludi r?g  

2 2  h o u r s  and 39 minutes  on t h e  DC8-63 ser ies  a i r c r a f t .  

H i s  t o t a l  DC8 f l y i n g  t i m e  i n  t h e  p rev ious  30 days ,  J u n e  7 

t o  Ju ly  5 was 10 hours and 0 1  minutes  i n c l u d i n g  5 hours  and 1 9  

minutes  on  t h e  DC8-63 ser ies  a i r c ra f t .  H i s  t o t a l  DC8 f l y i n g  t i m e  
- - - ._ --, - 

i n  t h e  p rev ious  7 days ,  June  29 t o  J u l y  5 ,  was 0 0  hours  5 2  

mir.utes which was on t h e  DC8-63 series a i r c ra f t .  

H i s  l a s t  Class I1 I F R  check was on October 2 8 ,  1 9 6 9 ,  v a l i d  

u n t i l  November 1, 1 9 7 0 .  - His-last en- route  check was on 

October  8 ,  1 9 6 9 .  

L a s t  - examined -_ January  2 6 ,  1 9 7 0 ,  Holder  of  an A i r l i n e  

T r a n s p o r t  L icence  v a l i d  t o  February 27 ,  1971. Passed ECG 

March 1 3 ,  1 9 6 7 .  P h y s i c a l  p r o f i l e  1 1 1 1. 

Second Officer-Hill 's-medical-  hi-s tory-  i s  comple te ly-  ------- - 
- - - -  - 

__. - - - _ _ _  -__--__ 

n e g a t i v e .  

_--- - -- _His__off-_duty- a c t i v i t i e s - _  du r ing  - t h e  - -- 48 __  hours  p r i o r  - -  t o  t h e  _ _  - 

a c c i d e n t  c o n s i s t e d  of p r e p a r i n g  h i s  new home; there  were no s o c i a l  

a c t i v i t i e s  d u r i n g  t h i s  p e r i o d .  

Sa turday  was s p e n t  c a r r y i n g  o u t  normal household chores 
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and d u r i n g  t h e  evening 'he updated h i s  manual and c h a r t s  

p r e p a r i n g  for h i s  f l i g h t  on  Sunday morning. H e  r e t i r e d  a t  

10:30 P.M. and was awake s h o r t l y  b e f o r e  5:15 A.M. approximate ly  

two hour s  p r i o r  t o  f l i g h t  d e p a r t u r e .  There is no i n d i c a t i o n  

of  involvement  w i t h  e i t h e r  med ica t ion  or drugs .  

P i l o t ' s  T r a i n i n g  on t h e  DC8 

C a p t a i n  E a n i l t o n  

Cap ta in  Hamilton a t t e n d e d  a n  A i r  Canada DC8-40-50 ground 

schoo l  c o u r s e  i n  Montreal ,  from February 1 4  t o  March 9 ,  1 9 6 6 ,  

which inc luded  t h e  fo l lowing :  

. - - _ ~ -  -- - -  __ Ground school - 20 days 

I n - f l i g h t  i n s t r u c t i o n  - 1 5 :  50 hours  

I n - f l i g h t  s i m u l a t i o n  - 3 2 : O O  hours  

L ine  check-out - 59:49 hours  
-_ 

Capta in  Hamilton a t t e n d e d  a EC8-60 s e r i e s  ground s c h o o l  

course i n  Montreal on J u l y  2 6  and 2 7 ,  1 9 6 7 .  H i s  l i n e  check-out  

- - on  DC8-61 a i r c ra f t  was completed on F l i g h t  8 0 3 - 1 4 ,  October  - 
- -_-- 

- _ _  ~ 

. - -_  ____ __ _ _ _  - 

1 9 6 7 ,  and h i s  l i n e  check-out on DC8-63 a i r c ra f t -was -comple t ed  -___- 

on Flight 6 2 1 - 2 ,  Apr i l  1969. 
- -----_____ __._ _ -  _________ - _ _ -  - - -  - __ 

Captain Hamilton's r e c o r d s  i n d i c a t e  he  s u c c e s s f u l l y  pas sed  

all, conver s ion  t r a i n i n g  --ccurses and check f l i g h t s .  There was 

- one  en- route  f l i g h t  check d a t e d  A p r i l  1 7 ,  1 9 6 8 ,  t h a t  c c n t a i n e d  

t h e  remark: "Review p r o p e r  Jnethol of arming and us ing  spoilers". 
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As t h e  mezning was n o t  e n t i r e l y  e lear ,  a s t a t e m e n t  was o b t a i n e d  

from t h e  supervisorby p i l o t ,  J .W . Reid, who i n d i c a t e d  t h e  remarks 

stemmed from the fac t  t h a t  C a p t a i n  Hamilton d i d  no t  wish t o  

arm t h e  s p o i l e r s  o n  t h e  before-landing check b u t  t o  ex tend  then. 

manual ly  a f t e r  touchdown. The r e q u i r e d  method of arming t h e  

s p o i l e r s  a t  t h e  p rope r  t i m e  w a s  reviewed by t h e  check p i l o t .  

- - ~  ~ -- 

F i r s t  Off icep Rowland 

F i r s t  Officer Rowland a t t e n d e d  an A i r  Car,ada DC8 ground 

s c h o o l  c o u r s e  i n  Montreal on J m u a r y  4 ,  1 9 6 1 .  On comple t ion  

of  t h i s  c o u r s e  he f l e w  as Second O f f i c e r - u n t i l  March 3 1 ,  1 9 6 2 ,  

a t  which t i m e  h e  was l a i d  o f f  due t o  r e d u c t i o n  of  p i l o t  staff. 

H e  was r e c a l l e d  e f f e c t i v e  A p r i l - 1 5 ,  1 9 6 4  and a t t ended  a D C 8 - 4 0 - 5 0  
- _I_ - __ - . . - . 

Seconc! Off icer  ground schoo l  course i n  Montreal from A p r i l  1 5  t o  

May 1 4 ,  1 9 6 4 ,  which inc luded :  

Ground--s chool  - 20 days 

I n - f l i g h t  i n s t r u c t i o n  - 1:58 hours ( r i g h t  s e a t )  

I n - f l i g h t  s i m u l a t i o n  - 2 2 : 4 0  hours 
- - - - . . - - - - - -  - _ _  

- .__ _ -  - F i r s t  Officer-Rowland-was c leared-  as- competent t o  ac t  

as Second Off icer  on DC8 a i rc raf t  e f f e c t i v e  June  1, 1 9 6 4 .  

-- -__  - - _  __  - ._ -. - - 

During t h e  nionth-of May 1 9  6 6  ,--First  Off icer  Rowland compl-e-ted- 
, 

a DC8 conver s ion  c o u r s e  t h a t  would allow him t c  ac t  as a F i r s t  

Officer. o n  DC8 a i r c r a f t .  The ccurse c o n s i s t e d  of t h e  f o l l o w i n g :  
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I n - f l i g h t  i n s t r u c t i o n  - 5:.51 hours  \ 

I n - f l i g h t  s i m u l a t i o n  - 1 2 : O O  hours  

L i n e  check-out  - 30:1.5 hours  

On May 3 0 ,  1 9 6 6 ,  First Officer  Rowland was considered 

competent t o  act  as F i r s t  Officer on  DC8 a i r c ra f t .  

F i r s t  Off icer  Rowland a t t e n d e d  a DC8 ground schoo l  c o u r s e  

i n  Montreal  on J u l y  4 and 5, 1 9 6 7 .  An en-route  check-out t o  

de te rmine  t h e  competency of DC8 F i r s t  Officers wi?s n o t  a 

requi rement  on DC8-60 ser ies  a i r c ra f t .  

_.____~_.. ._ ~ - . _____ ___ - - . _. . 
~ 

A t  t h e  complet ion of h i s  i n i t i a l  c o u r s e  w i t h  Air Cana.da, 

there are comments f r o m  v s r i o u s  i n s t r u c t o r s  t h a t  "a l though h e  

appea r s  t o  be  capab le ,  h i s  a t t i t u d e  and _ c p p l i c a t i o n  is-below. 

s t a n d a r d " .  There was n o t h i n g  s i g n i f i c a n t  u n t i l  h i s  conve r s ion  

c o u r s e  on  to DC8 a i r c r a f t  i n  which the  r e p c r t  t h a t  c c n s i d e r s  

._,__ 

him ccmpetent  - t o  ac t  as a Second Officer on t h e  equipment i n d i c a t e s  

he  l e a r n s  procedures  slowly and l a c k s  conf idence  i n  his work. 

However, h i s  knowledge was cons ide red  average  and h i s  a t t i t u d e  

good. On June 1, 1 9 6 4 ,  a DC8 simulator check r e p o r t  i n d i c a t e d  
. .  .__ _.. 

h e  was v e r y  slow t o  l e a r n .  

s h e e t  f o r  DC8 convers ion  t r a i n i n g  a l so  da ted  June I ,  1 9 6 4 .  

This-is-again-reportedTi.n=the~summary~~~- - 

_ - -  -. .- -. - ._ __ - - -  
On May 3 0 ,  1 9 6 6 ,  a f t e r  comple t ing  thLrty-hbrs--and-fifteen- miEiutes--- 

of l i n e  check-out,  an en - rou te  flight check r e p o r t  cleared him 

t o  a c t  as a F i r s t  O f f i c e r  o n  DC8 equipment. H e  was cons ide red  

t o  have reached a good Air Canada F i r s t  Officer s t a n d a r d .  



- 201 - 
Schedule  1 9  of Appendix l lD"  

A l e t t e r  d a t e d  September 1 9 ,  1 9 6 7 ,  i n d i c a t e s  Rowl.and 

was cons ide red  t o  have s a t i s f a c t o r y  p o t e n t i a l  t o  become a n  Air 

Canada Cap ta in .  A l e t t e r  da t ed  J u l y  31 ,  1968, from 

Captain G . K .  Edwards, A s s i s t a n t  Genera l  Manager, F l i g h t  Opera t ions ,  

t o  Rowland wi th  a copy t o  F l i g h t  C p e r a t i o n s ,  c o n s i d e r s  Rowland 

t o  be :  "ex t remely  d o u b t f u l  Cap ta in  material". The l e t t e r  

p o i n t s  o u t  c e r t a i n  e r r o r s  and omiss ions  made by Rowland on 
. 

two round t r i p s  from Montreal  t o  London, - E n g - l a T d F T h F d Z & c t s  

i n  Rowland's f l y i n g  were n o t  o f  t h e  a i r c ra f t  hand l ing  v a r i e t y  

( e x c e p t  f o r  s loppy  cl imb) b u t  m i s s i n g  checks and no t  making 

r e q u i r e d  ca l l s .  Rowland was g iven  an e n - m u t e  f l i g h t  check on 

August 1 6 ,  which was a s s e s s e d  as s a t i s f a c t o r y  b u t  w i t h  f u r t h e r  

improvements s t i l l  r e q u i r e d .  

I 

- _. 

An en-route  f l i g h t  check r e p o r t  da t ed  August 2 0 ,  1 9 6 9 ,  

was s a t i s f a c t o r y .  A s i m u l a t o r  r e p o r t  d a t e d  November 1 3 ,  1 9 6 9 ,  

i n d i c a t e s ,  ve ry  good s t anda rd"  

Second Off icer  H i l l  

. . - .- Second Off icer  H i l l  a t t e n d e d - a _  DC8-40-50-60 ground 

s c h o o l  c o u r s e  i n  Montreal from September 18  t o  October 13, 1 9 6 7 .  

-- --The .ground schoo l  c o u r s e  a c t u a l l y  _con t inued  until-November-10, 

1 9 6 7 ,  as a d d i t i o n a l  s u b j e c t s  such as F l i g h t  Opera t ions  and  ' 

Meteorology were also covered ,  

a i r c r a f t  o p e r a t i o n  inc luded :  

The c o u r s e  r e l a t i n g  t o  DC8 
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Ground school  - 20 days 

I n - f l i g h t  i n s t r u c t i o n  - 2:OO hours  ( r i g h t  sea t )  

I n - f l i g h t  s i m u l a t i o n  - 26:40 hours  ( l e f t  E r i g h t  seat)  

11:50 hours ( S / O  P a n e l )  

On complet ion of t h e  above t r a i n i n g ,  Second Off icer  H i 1 1  

was cons ide red  as competent t o  act  as a Second Off icer  on DC8 

a i r c r a f t .  H e  a t t e n d e d  a v o l u n t a r y  DC8 r e f r e s h e r  c o u r s e  i n  - ~ - .  
. - _ _  ~ _ _ _  _____ - - 

Toronto on  A p r i l  1 4 ,  1 5 ,  1 6 ,  1970. 

Records i n d i c a t e  t h a t  Second Off icer  H i l l  was competent 

t o  act  as Second O f f i c e r  o n  DC8 a i r c r a f t .  

P o s i t i o n  i n  A i r c r a f t  Prior t o  Impact .. 

Capta in  Hamilton 

The Capta in  was occupying t h e  l e f t - h a n d  seat  p r i o r  t o  

impac t .  This -was  e s t a b l i s h e d  by: 

(a) t h e  blood s t a i n s  on  a seat cush ion  p o s i t i v e l y  

i d e n t i f i e d  as t h e  c a p t a i n ' s  sea t  a r e  compat ib le  

w i t h  group "A" ( C a p t a i n  Hamilton) ; - - - __ -. - - 

- ~ _________ - __ -. - __ - __ ____ _ _  - - _ _  __ - - - ._ - 

(b) t h e  s h o u l d e r  h a r n e s s  was f a s t e n e d  on impact .  

Capta in  Hamilton was known t o  use  h i s  shou lde r  

h a r n e s s  du r ing  t a k e  o f f  and l a n d i n g .  
- - -. - . _ _  ____. - - ~ - _ _ _ _ .  - 

, 

F i r s t  Off icer  Rowland 

Attempts t o  e s t ab l i sh  t h e  F i r s t  Off icer ' s  p o s i t i o n  
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on impact  have n o t  been e n t i r e l y  c o n c l u s i v e .  

seat components were recovered:  

These r igh t -hand  

( a )  seat  cush ion  w i t h  b lood  s t a i n s ;  

( b )  

( c )  

l e f t - h a n d  armrest w i t h  t i s s u e  contaminat ion;  

i n e r t i a  reel  components of s h o u l d e r  h a r n e s s  i n  

r e t r a c t e d  p o s i t i o n  wi th  t i s s u e  embedded; 

f ragments  of l a p  and a n t i 4  s t r a p s  w i t h  

q u e s t i o n a b l e  ev idence  of strai-n--o~-th~-foMner.- __-- , 
( d )  

. - ._ . - . _.. 

It  has  n o t  been p o s s i b l e  t o  group t h e  b lood  s t a i n s  on t h e  

seat cush ion  c o v e r .  

and i n e r t i a  ree l  housing i s  probably  group "A" and r e s u l t s  from 

t h e  p rox imi ty  of t h e  Second Off icer  t o  t h e s e  components. 

t h a t  c a n  b e  s t a t e d  w i t h  c e r t a i n t y  is t h a t  t h e  F i r s t  Officer 

The t i s s u e  recovered  f r o m  t h e  r i g h t  a r m r e s t  

I 

A l l  

( b lood  group " 0 " )  was n o t  occupying t h e  l e f t - h a n d  seat  w i t h  

i t s  group "Att blood s t a i n s .  
. -_ 

Second O f f i c e r  H i l l  

The armrests were t h e  o n l y  p a r t s  of t h e  Second Officer 's  

The t i s s u e  recovered  from t h e  l e f t  armrest and 
_ .  

seat r ecove red .  

i n e r t i a  ree l s  of F i r s t  Off icer ' s  seat h a s  t e n t a t i v e l y  been 

i d e n t i f i e d  as group "A" and l l S O " .  

t o  t h e s e  components a l s o  s u p p o r t s  the  fact  t h a t  he  was p robab ly  

f a c i n g  forward between and behind t h e  o t h e r  two p i l o t s .  

.__ -- -__  

The Second Officer 's  p r o x i m i t y  - -  
-- - 
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Y e l l o w  P a i n t  

There was some ev idence  g i v e n  a t  t h i s  P u b l i c  I n q u i r y  

t h a t  some ye l low p a i n t  was. found i n  t h e  hand of one o f  t h e  

a i r  crew; vt)iz, t h e  Cap ta in  or t h e  F i r s t  Off icer .  

was t h a t  such  was found i n  one  of t h e  F i r s t  Officer's hands; 

b u t  t h i s  was subsequen t ly  changed t o  r e a d  i n  one of t h e  

The t e s t imony  

1 
- __ Capta in l s -  hands . 

It i s  n o t  p o s s i b l e  from t h i s  ev idence  t o  make any 

i n f e r e n c e  as t o  t h e  r e spec t i . ve  p o s i t i o n s  i n  t h e  a i r c ra f t  of 

t h e s e  two a i r  crew p r i o r  t o  impac t .  
2 

Voice Recorder  

The s i g n a l s  f e d  to t h e  r e s p e c t i v e  earphofies of t h e  

C a p t a i n  and t h e  F i r s t  Off icer  which w e r e  l i s t e n e d  t o  from t h e  t a p e  

by  t h e  i n v e s t i g a t i n g  group,  unequ ivoca l ly  ._ e s t a b l i s h e d  t h a t  t h e  

C a p t a i n  was i n  t h e  l e f t - h a n d  s e a t  and t h e  F i r s t  Off icer  was in 

t h e  r i g h t - h a n d ' s e a t ,  t h e  c o r r e c t  seats f o r  each o f  them i n  t h i s  

DC8 a i r c ra f t  as p r e s c r i b e 2  by Air -~ Canada's - _  o p e r a t i n g  manual.  

Th i s  i n fo rma t ion  was communicated t o  this Board i n  
December, 1 9  7 0 ,  immediately a f t e r  t h e  formal h e a r i n g  
of t h e  evidence.  

* See aga in  Footnote  number 1 a t  pages 7 3 - 4 .  
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The f o l l o w i n g  i s  a n  e x t r a c t  f r o m  I n f o r m a t i o n  C i r c u l a r  
0/6/65, d a t e d  May 2 8 ,  1 9 6 5 ,  s i g n e d  by  t h e . D i r e c t o r ,  C i v i l  
A v i a t i o n .  

SECTION I11 

M A N U A L S  

I n  o r d e r  t o  p r e v e n t  a n y  c o n f u s i o n  a s  t o  n o m e n c l a t u r e  
a n d  a p p l i c a t i o n ,  t h e  manua l s  u s e d  by a i r c r a f t  o p e r a t o r s  i n  
Canada a r e d e f i n e d  as  follows: 

A I R C R A F T  F L I G H T  M A N U A L  
- -- -- --- - - ~- ~ - ~- __ - _. 

T h i s  manua l  o u t l i n e s  t h e  p a r a m e t e r s  a n d  e n v e l o p e  
w i t h i n  which  e a c h  a i r c r a f t  of a s p e c i f i c  t y p e  m u s t  b e  f l o w n  
a n d  p r e s c r i b e s  t h e  a p p r o p r i a t e  n o r m a l  and  emergency  p r o c e -  
d u r e s ,  I t  i s  t h e  b a s i c  p e r f o r m a n c e  document  approved  by t h e  
a i r w o r t h i n e s s  a u t h o r i t y  o f  t h e  c o u n t r y  o f  m a n u f a c t u r e .  A l l  
amendments  must  a l s o  b e  a p p r o v e d .  

A I R C R A F T - - O P E R A T I N G  M A N U A L  - 

T h i s  m a n u a l  i s  for a s p e c i f i c  a i r c r a f t  and i s  c o m p i l e d  
by a C a n a d i a n  o p e r a t o r .  I t  p r e s c r i b e s  i n  g r e a t e r  d e t a i l  t h e  
p r o c e d u r e s  and  l i m i t a t i o n s  a d o p t e d  b y  t h e  o p e r a t o r  f o r  h i s  
o p e r a t i o n s .  I t  i s  t h e  o p e r a t o r ' s  r e s p o n s i b i l i t y  t o  e n s u r e  
t h a t  a l l  d a t a - a d o p t e d  and  amendments t h e r e t o  r ema in  w i t h i n  t h e  
l i m i t a t i o n s  o u t l i n e d  i n  t h e  A i r c r a f t  F l i g h t  Manual and t h a t  
t h e  u s e  of  t h e  A i r c r a f t  O p e r a t i n g  Manual  would  e n s u r e  o p e r a -  
t i o n  o f  t h e  a i r c r a f t  i n  a c c o r d a n c e  w i t h  t h e  A i r c r a f t  F l i g h t  
Manual .  

When s u c h  a n  A i r c r a f t -  O p e r a t i n g  Manual- i s  c a r r i e d -  i n  -. - 
- t h e  a i r c r a f t ,  it- w i l l -  s a t i s f y - a n y - D e p a r t m e n t a l  r e q u i r e m e n t  

t o  ca r ry ' - t he -  A-i-iCrXft-FIight- Manual;---- - --- 

OPERATIONS M A N U A L  
. _- - - -  . _  - ~ 

T h i s  manual  i s  c o m p i l e d  by a s p e c i f i c  a i r c r a f t  o p e r a t o r .  
I t  i s  t h e  o v e r a l l  c o n t r o l  document  f o r  t h e  o p e r a t i o n s  of a ' 

p a r t i c u l a r  Commercial  A i r  S e r v i c e ,  It  i s  u s u a l l y  d i v i d e d  
i n t o  c h a p t e r s  c o n c e r n i n g :  o p e r a t i o n a l  d i r e c t i v e s ;  crew d u t i e s ;  
r e s p o n s i b i l i t i e s  and  t r a i n i n g ;  f l i g h t  d e s p a t c h ;  l o a d  c o n t r o l  
p r o c e d u r e s ;  m a i n t e n a n c e  p r o c e d u r e s  r e l a t i n g  t o  f l i g h t  o p e r a -  
t i o n s ;  t y p e s  of f l i g h t ;  radio r e p o r t i n g  p r o c e d u r e s  and  commu- 
n i c a t i o n s  i n  g e n e r a l ;  i n - f l i g h t  i n f o r m a t i o n  d a t a  t o  b e  
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p r o v i d e d  i n c l u d i n g  t h u n d e r s t o r m  and  i c i n g  c o n d i t i o n s  ; a l l  
emergency  a n d  s a f e t y  p r o c e d u r e s ;  a i r  t r a f f i c  c o n t r o l  and  
o t h e r  s p e c i a l  and  r e l a t e d  i n f o r m a t i o n .  

a p p r o v e d  b y  t h e  D i r e c t o r ,  Civil A v i a t i o n .  
This document  and  a n y  amendment t h e r e t o  must  b e  

. -_ 
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Airplane F l i g h t  Manual i Sac. 111 
DC-8-63 FAA Approved 

I I ! I 1 I M e  32 

t r o l  l eve r .  

1 When the  con t ro l  l e v e r  i e  in the  ttRETRAcTtt pos i t i on  (forward). I the  ground s p o i l e r s  are r e t r a c t e d  and automatic spoiler ope- 
r a t i o n  i s  disengaged. 

A mechanical i n t e r lock  (arm on #L t h r o t t l e )  w i l l  disarm 
(thereby r e t r a c t i n g )  the  ground s p o i l e r  c o n t r o l  when #L 
t h r o t t l e  is advanced above approximataly maximum continuous 

I 
I 

1 I i l5  June 67 

! , 
I 

8 !  

I 
I 

1 

____t I Dc-8 Operation Mmual 
Douglas A i r c r a f t  Co. Inc.  

N-This manual is not  
FAA approved. I n  case 
of c o n f l i c t  between in-  
forna t ion  i n  t h i s  manual 
and tke FAP. Appro*red 
Airplane F l i g h t  &mal 
the l a t t e r  s h a l 1 , t a k e  
precedtnce. 

I 
AND 

Air CanAda 55 E-8 
Operating Manual, 

I 

15 June 57 

60 %vies 

2 -152 

Page 4 
Code 1 

1 May 63 

40 Series 

4 
i 
! 

t!ARNING - AFTER TAKE-OFF, SHOULD THE NOSE GFLW STRUT RE- 
-PIPRESSID OR ThT GROUND SHIFT MECHANISM NALLFOIJCTION, 
ALL SFOILERS COULD INADmTEI.JTLY BE EXTENNDED YA."UAI;LY DUilING 
FLIGIIT. TIER!ZFORE, NOVDEWl' OF TIE SPOILER LISW3 TOWARD THE 
t1EXTEND41 POSITION SHOULD IWJER BE ATTFNPTED DURING FLIGHT. 
ALSO, UNDER THESE CONDITIONS, TIE SPOILERS WlLL NOT AUTOMA- 
TICALLY EXTEND ON TOUCHDOWN, EVEN THOUGII THE SPOILE8 LEVER 
IS I N  THE "AFMED" POSITION. 
ALLY BY MOVING THE SPOILER LEVER TO THE 'lkXTE2D1I POSITION 
AND W L t I K G  I T  UP TO LOCK IT. 

THHEY MUST BE EXTENDm MANU- 

1 
I 
~ 

1 
! 
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posi t ion while i n  f l i g h t  by a mechanical system operated 
by extension of t he  nose landing gear oleo s t r u t .  

. .  

WARNING: 
REHAIN CO~iTRESSD, OR THE GROUND SHIFT MECHANISM NALF'UICTION, 
ALL S P O I L E R S  COULD ITJADWGITENTLY BE EXTEKDEII MANUALLY D h I N G  . 
F L I G I P .  TfISRWORE, MOVENENT OF THE SPOILER LEVER TOJMFD THE 
I'EXTEND''  POSITION SHOULD h T E R  BE A T l ' m E D  DURIHG FLIGHT. 
ALSO, UNDJDER THESE COIJDITIONS, THE SPOILERS CANNOT BE ARMED 
AND T I E  SFOILERS W I L L  NOT EXTEND AUTOI4ATICALLY ON TOUCHDO". 
THEY MJST BE EXTENDED FlANUALLY BY MOVING THE SPOILER LEVER 
TO THE "EXTEtD" WSITION AND PULLING I T  UP TO LOCK IT. 

IF, AFTER TAKE-OFF, SHOULb THE NOSE G E l R  STRUT 

, 

i . 

1 Operating & m u d  I I 

I 
1 

i 
Schehule 21 of Ap'pendix rtD'r 

Page 36 
1 Jan.68 
A l l  Series 

I I I ' REFERENCE MANUAL WORDING 1 MANUAL 

D C - 8  Operations Nanual 2-152 
: Douglas A i r c r a f t  CO.J[~C.  Pago 4 
I code 8 
I 1 August 69 

60 S e r i e s  
. .  

i 
f 
[Braniff I n t e r n a t i o n a l  ' Page 16 I i o  ~ a y  68 , Operations Manual, I 

I 
! .  

I 

, 
kir Qnada 55 DC-8 
I *rat ing Nanual 

Transmit ta l  38 
1 

4 I i Note on t h i s  trans- 
I -:tt+l +.Dad9 IIThfS 

I 
General Descr ipt ion . . . . 
The two inboard s p o i l e r s  on each s ide  are c a l l e d  the ground 
spoi lers!  They do not  extend i n  f l i g h t .  They are used 
only an t h e  ground along wi th  the f l i g h t  s p o i l e r s .  

Normally, t he  l e v e r  i s  prevented from going t o  %XTENDII 
while i n  f l i g h t ,  by a mechanical system opera ted  by t he  
nose ground s h i f t  mechanism. 

This t r a n s m i t t a l  o u t l i n e s  the a c t i o n  of ground s p o i l e r  
extension on touchdown when landing i n  a crosswind. To 
quote the t r a n s m i t t a l  i n  p a r t  11 Because of t h i s  f e z t u r e  
and early t r a i n i n g ,  some p i l o t s  are landing the  a i r c r a f t  
i n  a crosswind without ground spoilers ARMED, i.e. by e x - .  
tending then  mnually during tho landing r o l l .  
%e l as t  paragraph states "Landing without the s p o i l e r e  

. . '- - - -L-----q -nnn-hra to be followed only  



i 

I 

I 
I 
I 

- 209 - 

' extend, armed o r  disarmed, if a fo rce  of approxin!ately 40 pounds 

The i n s t r u c t o r  s t a t e d  t h i s  note was entered after J u l y  5/70 and 
I : is used.Il 

Schedule 21 of Appendix "D" 

I 
1 Question 24 I A i r  Canada 

"Spoiler Systems Train- 1 1 i ng  Aid - Q u e s t i o n s  I 
1 f o r  p i l o t  supervisorsfr  

1 
* 

"\hat  normally prevents  the s p o i l e r  l e v e r  from being moved t o .  
ward t h e  llEXTEND1f pos i t i on  whi le  i n  f l i g h t ? I r  

i I 

ir  Canada 
DC-8 Check Yourself i 

I Page 7 Under "Spoi ler  Control Leverq1 the followink statement i s  mad8a 
"In f l i g h t ,  con t ro l  l e v e r  locKed by ground s h i f t  mechanism : 

' i n  the rxRFTRACT1l position.l! I 
I : Cockpit h v e r s  40/50/60 i Sept 69 

CP A i r  Regulations 
j E-8 F l i g h t  Manual 
I 1 

i 

Page 6-7 ' Under I'Ground Spo i l e r s "  
NOTE: The ground s p o i l e r  l eve r  cannot be 

I~ARMED~ pos i t i on  on the ground. I 
I 

1 17 A p r i l  69 
! 

I I I 
I I 

I 
I 

b WARNING: The s p o i l e r s  can be extended i n  : f l i g h t  by nanual se- 
l e c t i o n  of the l eve r  t o  the %X'l!END~~ posi t ion.  

LEVEii \fMH ARI4ING THE SPOILZRS. I . DO NOT APPLY ANY RFARI3ARD PRESSURE ON THE SPOILER 

. 

. CAUTION: M O V 3 " T  OF THE SPOILER LEVER TOWARD THE "EXTEND" 
Under 'IGround Spo i l e r  Automatic Operationv/ : I Oct 69 

POSITION SHOULD NEVER BE ATTEeED IN FLIGHT. 'I 

kstern A i r  Lines i E-8-63 Fl igh t  k m a l  



I 
1 
i 

j 
I I 
I - 210 - 

Sche i u l e  21 of Appendix ItD" 

/ 

Main Wheel Spin Up Ground Spoiler Activation 

WARNING: I 

I 

I 

WITH THE LANDLNG GEAR DOWN AND THE SFOILEX LEVER IN 
tlARMEDlt IT IS POSSIBLE TO EXTETJD THE SPOILERS IN 
F'LICHT. FOR THIS REASON M o m  OF "€!E SPOILER 
LEVER TO THE ttEXTEND" POSITION SHOULD NEVER BE 
ATTENPTED IN FLIGHT. 

I 

I 
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15 Juki  57 
60 Si-ies 

This is Schedule  1 

A nechanical in te r lock  ( a m  on #L t h r o t t l e )  w i l l  disarm 
(thereby re t rac t ing)  the ground spoi le r  cont ro l  uhen #% '. 
t h r o t t l e  is advanced above approximably nuximm continuoui 
thrust .  

jet. I11 
Page 32 

15 June 67 

When the control  lever  is in the ftRETRAcT1l posi t ion (forward) 
the ground spoi le rs  are re t rac ted  and automatic spoi le r  ope- 
ra t ion  is disengaged. 

R I l  Series  1 

sac. IIX 
I 

Failure  of the e l e c t r i c  actuat ion system t o  reposi t ion af ter  
take-off n i l 1  physical ly  prevent armiri of t h e  spoi ler  con- 
t r o l  l ever .  

Pago 33 I 

1 May 63 

LO Series 

Chap. 17,Pgo. 39 
1 &muary 68 
LO a r i e s  

M i s l e a d i x  statement. B e  automatic o p r a t i o n  
is not disengaged when the con:rcjl lever is i n  Lk 
tf.WRr,CT1l posit ion,  unless  it is  also p s h e d  daiin 
out  of the  l " C ~ ~ I  posi t ion.  

I 
j 
! 

i 
; Incomplete statement. Failure of the Er0:r.d s h i f :  

mechanism or the noso oleo r e r a i n i r g  conpressed 1 uou1d have the  same e f f e c t .  
I .  

~~ - -  
! Misleading statement. 
! when the  spoi le rs  a r e  i n  the  a f t  extended and 
I locked posi t ion.  I f  the  spoilerr:  a r e  arned acd 
i re t rac ted ,  the opening of ,+?a t h r o t t l e  will not  Liz 
' arm the spoi lers .  

This s t a t c e n t  i s  only true 

I 

I .  

I 
t 

I 

i 

i 
! 

i 

i 

The \!ARI,IIXG In  the A i r  Clmda Ysnual is i d e n t i c z l .  
except tho words "(such as due t o  a l - f l a t c d  olcc 
arc inser ted  af ter  t h e  words "remin c c ~ p r c s s e C ' ~  . 
the  f i rs t  sentcnce. 
This is a misleading sbterr ,ent i n  t h a t  th3 s;oilc- 
my be extcnded a t  any time i n  f l i e h t ,  gear d x n ,  
providing the 70 t o  90 pound spring force is cver- 
com;ui th  the conditions i n  the  tiAR!ZlG tt.e force 
becones about 12  pounds. . 



- 23.2 - 

muglas  Aircraft C O . L ~ C .  Page L 
Code 8 
1 August  69 
60 Series  ! 

I 

I 10 b y  68 
E?rani.fr Internat ional  I Page 16 
Operations Fanudl 

I 
I 

' 

I 
I I 

! 
A i r  bnada 55 DC-8 Chap. 17 
, Operaying Manual I Fage 36 
I 1 Jan.68 

I 
L 
I 

I 

A l l  Series 

' I  
I 

I 

I 

Schedule 1 of Appendix "E" 

posi t ion while in f l i g h t  by a mechanical system operated 
by extension of the nose landing gear oleo strut. 

Air Canada doe3 such a mchanica l  systen e x i s t  to 
prevent the lever  from going t o  the llEXTGIDD'f po- 

' s i t ion .  
I - 

WARNING: 
RDL4IN CONFRESSED, OR TlE G R " D  SKIFT MECHANISI4 IMLFWCTION, , 

: 

1 

IF, AFTER TAKE-OFF', SHOULD THE NOSE GEAR STRUT Misleading statement i n  t h a t  the spoi le rs  m y  be 
extended any t h  i n  f l i g h t ,  gear dom, pr?<idi-z 
the 30 t o  h0 pound spr ing force is overcox .  >:it\ 
the conditions in the WARNIX pertaining thr- f o r %  
is  as on the 40 Series ,  i.e. about 12 pounds. 

AIL S F O I L E X  COULD INJEDViTTWI'LY BE EXTENDED PWSJALLY DURING 
FLIGiI". T!IZEFORZ, M O V "  OF TIE SPOZER LEER TO'rIARD TIE , 
t'FXT3iT)" POSITION SHOULD NEVER BE ATTUG'l'm DURING FLIGHT. 
ALSO, INDEn TIlESE CONL)ITIONS, THE SPOILERS CAM?OT BE ARMED 
AIJD THE SFOoIJ.ICRS WILL NOT EXTEXD AUTONATICALLY ON T O U C I U " .  
TILEY W S T  DE EXTENDED 14ANUALLY BY MOVING THE SPOILER LEVER 
TO THE "EXTEND" POSITION AND N L L I N G  I T  UP TO LOCK IT. 

; 
. I  

I 

General Description . . . . 
The two Inboard spoi le rs  on each sido a r e  ca l led  the ground 

only on the ground along u i t h  the f l i g h t  spoilers.' 

1 
, 

i 

This is  an inaccurate and misleading statempnt. 
Although the ground spoi le rs  are nrJt for use 

spoi lers .  They do not extend i n  f l i g h t .  They are used i n  f l i g h t ,  they can be made t o  extend i n  f l i c t t  

! very easily' 

Normally, the  lever  i s  prevented from going t o  tTXTENDfl i This is an inaccurate statement. No mechanical 

on the SO and 60 Ser ies  a 30 to b0 pound sFring 

whilo i n  f l i g h t ,  by a mechanical system operated by the  
nose ground s h i f t  mechanism. 

1 system prevents gromd spoi le r  o p r a t i o n  i n  the 
air .  On the LO Series  a 70 t o  90 pound spr1r.g and i acts a s  a retarding force.  

A i r  Qrada 55 DC-8 I 13 E r c h  68 
I @ra t ing  Fanual 

Transmittal 38 

Note on t h i s  trans- 
n i t t - t l  rends "This I 

I 
This transmittal ou t l ines  the ac t ion  of ground spoi le r  
extension on touchdorm when landing i n  a crossuind. 
quote the t ransmit ta l  i n  p a r t  
and e a r l y  t ra ining,  sone p i l o t s  are landing the  a i r c r a f t  
i n  a crosswind without ground spoi le rs  ARNED, i.e. byex-  
tending then nunually during tho lariding r o l l .  It 

.-..*''\ ' -I I - & - - -  -- - l . n r \ r m h  n r n ~ p d ~ ~ r c  t o  be followed only i , nlc last partlCraph s t r ~ t c s  IU-mding without tho spoilers 

I 

1 
i 
I ' 
, 

'kis i s  the only  document put  in to  evidence t o  
indicate  t h a t  A i r  hmda had warned the p i l o t  group 
against  manually deploying the spoi le rs  on touch- 
down. Unfortunately, t h i s  d id  not  touch on the 
subject  of arming the spoi le rs  on the &fore 
hndine, Qieck and tho dangers of not doing SO. 

TO 
Because of t h i s  fea ture  

http://E?rani.fr

