
S I M U L A T I O N  

Chairman: Frank F o s t e r ,  Ransome A i r l i n e s  
Co-chairman: R o b e r t  Randle ,  NASA 

CAPT, FOSTER: The s i m u l a t i o n  working g r o u p  fo l lowed  
t h e  s u g g e s t e d  d i s c u s s i o n  items l i s t e d  i n  t h e  symposium 
program, t o  w i t :  what  s i m u l a t i o n  r e s o u r c e s  a r e  a v a i l a b l e ,  
what  a r e  t h e  a d v a n t a g e s ,  d i s a d v a n t a g e s ,  and s h o r t c o m i n g s  o f  
s i m u l a t o r s ,  how can  s i m u l a t o r s  b e  used  i n  c o c k p i t  r e s o u r c e s  
management t r a i n i n g  (CRMT) by t h e  s m a l l  a i r  c a r r i e r s ,  and 
what r e s e a r c h  is needed t o  f u r t h e r  d e v e l o p  s i m u l a t i o n  
t e c h n o l o g y  and t h e  a p p l i c a t i o n  o f  s i m u l a t i o n  i n  r e g i o n a l  
a i r l i n e  t r a i n i n g  programs? T h e s e  a r e  wide r a n g i n g  t o p i c s  
and t h e  g r o u p  was ha rd -p res sed  t o  f o c u s  t h e i r  d i s c u s s i o n  i n  
v i ew o f  t h e  d i v e r s i t y  o f  c o n s i d e r a t i o n s  t h a t  c o u l d  and d i d  
a r i s e .  They ranged  from a l l  t h e  problems w i t h  s i m u l a t o r  
s p e c i f i c a t i o n ,  p rocuremen t ,  v a l i d a t i o n  and u s e  t h a t  have 
p lagued  t h e  major  a i r  c a r r i e r s  o v e r  s e v e r a l  decades t o  new 
problems r e l a t e d  t o  t h e  l a r g e  d i v e r s i t y  o f  a i r c r a f t ,  l o c a l e ,  
and c o r p o r a t e  s i z e  and o p e r a t i n g  s t y l e  of  t h e  many r e g i o n a l  
a i r l  i n e s  , 

Many p a r t i c i p a n t s  had l i t t l e  e x p e r i e n c e  w i t h  t h e  
t y p i c a l  fu l l -b lown ,  motion-based t r a i n i n g  s i m u l a t o r  u t i l i z e d  
by t h e  m a j o r s  and t h e  m i l i t a r y  s e r v i c e s .  However, t h e r e  was 
s u f f i c i e n t  e x p e r t i s e  i n  t h e  g r o u p  f o r  t h e  p u r p o s e s  a t  hand 
and i t  soon became a p p a r e n t  t h a t  t h e  o v e r  r i d i n g  issues  were 
n o t  i n  s i m u l a t i o n  t e c h n o l o g y  o r  t r a i n i n g  t e c h n o l o g y  b u t  i n  
t h e  p r o h i b i t i v e  c o s t s  o f  s o p h i s t i c a t e d  s i m u l a t o r s  and t h u s  
t h e i r  v e r y  r e s t r i c t e d  a v a i l a b i l i t y  t o  t h e  r e g i o n a l  a i r l i n e s  
( R A ) .  T h i s  l e d  t o  a d i s c u s s i o n  o f  communal t r a i n i n g  
f a c i l i t i e s  and c o s t  s h a r i n g ;  f i xed -based ,  non-v i sua l  
s i m u l a t o r s  a t  a f f o r d a b l e  c o s t ;  and o t h e r  t r a i n i n g  d e v i c e s  
s u c h  a s  t h e  u s e  o f  hangared  a i r c r a f t .  

Two u n d e r l y i n g  t h e m e s  were f r e q u e n t l y  a r t i c u l a t e d  
d u r i n g  t h e s e  d i s c u s s i o n s :  (1) T h e  t e rmino logy  used by t h e  
FAA i n  d e s c r i b i n g  t r a i n i n g  a p p a r a t u s  was less t h a n  h e l p f u l .  
For  i n s t a n c e ,  a f i x e d - b a s e  s i m u l a t o r  is n o t  a s i m u l a t o r  b u t  
is t o  be  r e f e r r e d  t o  a s  a " t r a i n i n g  d e v i c e " .  Thus a f u l l -  
m i s s i o n ,  motion-based s i m u l a t o r  is a s i m u l a t o r ,  n o t  a 
t r a i n i n g  d e v i c e  by e x c l u s i o n .  T h i s  a r b i t r a r y  m a n i p u l a t i o n  
o f  s e m a n t i c s  i s  d i f f i c u l t  f o r  t h e  u n i n i t i a t e d  and i s  
u n r e a l i s t i c  s i n c e  i t  l e a d s  t o  an  u n p r o d u c t i v e  d ichotomy o f  
t r a i n i n g  a p p a r a t u s  i n t o  t r a i n i n g  d e v i c e s  and a i r c r a f t  
s u r r o g a t e s .  ( 2 )  Never h a s  i t  been more c r i t i c a l  t h a t  a 
s y s t e m s  approach  ( l o g i c a l )  be t a k e n  i n  t h e  s p e c i f i c a t i o n  o f  
t r a i n i n g  media,  wha teve r  form t h e y  may e v e n t u a l l y  t a k e ,  
p a r t i c u l a r l y  l a r g e  hardware  i t e m s ,  T h e  RA's do n o t  have  t h e  
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c a p i t a l  r e s o u r c e s  t h a t  t h e  l a r g e r  a i r l i n e s  h a v e  so must  b e  
i n  a p o s i t i o n  t o  buy o n l y  t h a t  which i s  n e c e s s a r y  and 
s u f f i c i e n t  t o  s u p p o r t  t h e i r  t r a i n i n g  g o a l s  and meet FAR= 
The a p p r o a c h  t o  t r a i n i n g  media s p e c i f i c a t i o n  must  p roceed  
from molar  t r a i n i n g  n e e d s  t o  f u n c t i o n a l  t r a i n i n g  
r e q u i r e m e n t s  t o  h a r d w a r e  and s o f t w a r e  s p e c i f i c a t i o n ,  i.e., 
f rom j o b  e l e m e n t s  t o  t a s k  e l e m e n t s  t o  s k i l l  e l e m e n t s  t o  
d e v i c e  d e s i g n .  No c o s t l y  " b e l l s  and w h i s t l e  b e  i n c l u d e d  
t h a t  d o  n o t  c o n t r i b u t e  t o  t h e  t r a i n i n g  g o a l s .  

The working g r o u p  d i s c u s s e d  t h e  a d v a n t a g e s  and 
d i s a d v a n t a g e s  o f  s i m u l a t o r s  f o r  RA t r a i n i n g .  They were 
s u b s t a n t i a l l y  s imi l a r  t o  t h o s e  f o r  a l l  a i r l i n e s :  

Advan taaes :  

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

8. 

The s a f e t y  i n v o l v e d  i n  t r a i n i n g  i n  a s i m u l a t o r  is  b o t h  
o b v i o u s  and w e l l  e s t a b l i s h e d ,  Not o n l y  a r e  t r a i n i n g  
a i r c r a f t  a c c i d e n t s  r educed  b u t  v e r y  d a n g e r o u s  emergency 
o p e r a t i n g  p r o c e d u r e s  may b e  p r a c t i c e d  s a f e l y  and  
r e p e t i t i v e l y .  

Given good p r e v e n t i v e  m a i n t e n a n c e  s u p p o r t  t h e y  a r e  
r e l i a b l e  and a v a i l a b l e  f o r  s c h e d u l i n g  t r a i n i n g  a t  a n y  
t i m e .  

They p r o v i d e  FAA-acceptable t r a i n i n g  and  c h e c k i n g  
w i t h o u t  h a v i n g  t o  u s e  t h e  a i r c r a f t .  T h e i r  a c c e p t a b i l i t y  
is i n c r e a s i n g  a s  is  shown by t h e  r e c e n t  P a r t  1 2 1  r u l e  
a l l o w i n g  t r a n s i t i o n  t r a i n i n g  t o  be accompl i shed  w i t h  
z e r o  a i r c r a f t  time . 
They p r o v i d e  a good c o n t e x t  f o r  LOFT and C o c k p i t  
R e  so  u rc e Ma nag e m  e n  t T r a i n i n g  (CRMT) i n  which 
r e a l i s t i c  c o n t i n g e n c i e s  c a n  b e  p r a c t i c e d  and checked  
w h i l e  o b s e r v i n g  crew i n t e r a c t i o n ,  p r o c e d u r e s ,  d e c i s i o n -  
making,  etc.  

They a r e  e x t r e m e l y  c o s t  e f f e c t i v e  when compared w i t h  
a i r c r a f t  t r a i n i n g .  

T r a i n i n g  e f f i c i e n c y  is C o n s i d e r a b l y  enhanced  and 
s t a n d a r d i z a t i o n  of p r o c e d u r e s  c a n  r e a c h  a h i g h  l e v e l  of 
e x c e l l e n c e .  

Related t o  t h e  p r e v i o u s  p o i n t ,  t h e  deve lopmen t ,  
p r a c t i c e ,  and  e v a l u a t i o n  o f  SOP and EOP i s  c o n s i d e r a b l y  
f a c i l i t a t e d .  

A i r c r a f t  g u i d a n c e  and c o n t r o l  p r o c e d u r e s  may b e  
p r a c t i c e d  s a f e l y  unde r  b o t h  normal  and  c o n t i n g e n c y  
env  i ronmen t a l  c i  r cums  t a n c e s  . T h e s e  i n c l u d e ,  f o r  
i n s t a n c e ,  i n s t r u m e n t  f l i g h t  procedures i n  s e v e r e  
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9. 

1. 

2. 

3 .  

4.  

1. 

2. 

3 .  

c r o s s w i n d s  and s h e a r s ,  and  a l l  c a t e g o r i e s  o f  runway 
v i s u a l  r a n g e s  and m e t e o r o l o g i c a l  c o n d i t i o n s .  

They a r e  a l s o  e x t r e m e l y  v a l u a b l e  i n  new-hire  e v a l u a t i o n ,  
remedial t r a i n i n g  f o r  s l i p p i n g  p i l o t s ,  a n d ,  p r o b a b l y  
most  i m p o r t a n t l y  f o r  t h e  small a i r l i n e s ,  c a n  be p a r t l y  
a m o r t i z e d  by c o n t r a c t e d  t r a i n i n g  t o  o t h e r  users. 

L i m i t a t i o n s :  

I n  some cases  n o t  a l l  FAR r e l a t e d  check  c r e d i t s  a r e  
a v a i l  ab1 e. 

Ach iev ing  s i m u l a t o r  f i d e l i t y  i n  i t s  dynamic r e s p o n s e  is 
a l w a y s  t r o u b l e s o m e  b e c a u s e  o f  d i f f i c u l t i e s  i n  a c q u i r i n g  
v a l i d  a i r c r a f t  aerodynamic  r e s p o n s e  d a t a  p a c k a g e s  and 
f u r t h e r  p rob lems  w i t h  t h e i r  i m p l e m e n t a t i o n  and checkou t .  

T h e r e  is a l w a y s  a problem w i t h  t r a i n e e  a c c e p t a n c e  o f  
s i m u l a t o r  t r a i n i n g  i n  l i e u  o f  a i r c r a f t  t r a i n i n g .  T h i s  
is m a i n l y  a n  i n i t i a l  r e s p o n s e  which ,  i n  most  cases ,  
f a d e s  w i t h  f u r t h e r  t r a i n e e  e x p e r i e n c e  w i t h  t h e  s i m u l a t o r  
a s  an  i n t e g r a l  p a r t  o f  t h e  t r a i n i n g  program. 

The c o m p a t a h i l i t y  o f  t h e  s i m u l a t o r  w i t h  o t h e r  e l e m e n t s  
o f  t h e  o v e r a l l  t r a i n i n g  program is  e s s e n t i a l  and i s  n o t  
a l w a y s  o b v i o u s ,  p a r t i c u l a r l y  when t h e  a i r c r a f t  i t s e l f  is 
t h e  ma jo r  t r a i n i n g  d e v i c e ,  a s  i t  u s u a l l y  i s  w i t h  t h e  
R A ' s .  

D i s a d v a n t a g e s :  

I n  t h e  case o f  t h e  R A ' s  t h e  overwhelming d i s a d v a n t a g e  is  
t h e  h i g h  i n i t i a l  c o s t  o f  an  a i r c r a f t - s p e c i f i c ,  f u l l -  
blown s i m u l a t o r .  

I f  t h e  s i m u l a t o r  is n o t  bough t  o u t r i g h t  b u t  i s  s h a r e d  
w i t h  o t h e r  users t h e n  a c c e s s i b i l i t y ,  p r o x i m i t y ,  and  
a v a i l a b i l i t y  may be  a r e a s  o f  c o n s i d e r a b l e  p rob lems .  

The s i m u l a t o r  must  be housed i n  a s i m u l a t o r  f a c i l i t y  and  
i t  m u s t  b e  s u p p o r t e d  by a p p r o p r i a t e  t e c h n i c a l  and 
t r a i n i n g  p e r s o n n e l .  T h i s  is a s o u r c e  o f  c o n s i d e r a b l e  
c o s t  and o r g a n i z a t i o n a l  p l a n n i n g  and  e f f o r t  and would b e  
c r u c i a l  f o r  smal l  o p e r a t o r s .  

The working  g r o u p  c o n s i d e r e d  t h e  u s e  of s i m u l a t o r s  i n  
CRMT and r e c a l l e d  t h e  many fo rms  t h a t  t h a t  t r a i n i n g  h a s  
t a k e n  a s  e v i d e n c e d  by t h e  c o n t e n t  o f  t h e  f o r m a l  
p r e s e n t a t i o n s  i n  t h e  symposium g e n e r a l  a s sembly .  I t  was 
acknowledged t h a t  t h i s  k ind  o f  t r a i n i n g  is g i v e n  i n  
somet imes  v e r y  p r i m i t i v e  s i m u l a t i o n s  s u c h  a s  s e a t i n g  t h e  
C a p t a i n  and F i r s t  O f f i c e r  n e x t  t o  each  o t h e r  i n  two c h a i r s  
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and h a v i n g  a g o  a t  r o l e  p l a y i n g ,  I t  is p r o b a b l y  t r u e  t h a t  
CRMT, l i k e  more c o n v e n t i o n a l  t r a i n i n g ,  h a s  t o  be phased ,  
g o i n g  from knowledge and i n f o r m a t i o n  t o  p a r t - t a s k  p r a c t i c e  
t o  f u l l - b l o w n  crew i n t e r a c t i o n  i n  a r e a l i s t i c  c o c k p i t  w i t h  
s u b s t a n t i v e  s c e n a r i o s .  I t  was t h e r e f o r e  a g r e e d  t h a t  
s i m p l i s t i c  s i m u l a t i o n s  had a p lace  i n  t h e  scheme o f  t h i n g s  
b u t  were n o t  w i t h i n  t h e  pu rv iew o f  t h i s  working  g roup .  

The s i m u l a t o r  was s e e n  t o  be c r u c i a l  t o  a q u a l i t a t i v e  
CRMT program. The g o a l  of CRMT is t o  i n s t i l l  a t t i t u d e s  and 
p e r s o n a l  s t y l e s  v i s - a - v i s  c o l l e a g u e s  t h a t  a r e  c o n d u c t i v e  t o  
good u t i l i z a t i o n  o f  a l l  t h e  cockpi t  r e s o u r c e s  a v a i l a b l e  t o  
t h e  crew. When t h e s e  a r e  n o t  n e c e s s a r i l y  p r e s e n t  b u t  a r e  
t r a i n e d '  i n t o  i n d i v i d u a l s  t h e n  t h e  q u e s t i o n  a r i s e s  a s  t o  how 
d e e p l y  t h e y  have  been  i n g r a i n e d ,  I n d i v i d u a l s  unde r  s t r e s s  
a r e  well-known t o  r e v e r t  t o  p r i m i t i v e  o r  " f i r s t - l e a r n e d "  
fo rms  o f  b e h a v i o r .  B e h a v i o r a l  modes o n l y  r e c e n t l y  a c q u i r e d  
w i l l  be  t h e  f i r s t  t o  d i s a p p e a r .  The s i m u l a t o r  c a n  p r o v i d e  
t h e  f u l l  c o n t e x t  o f  o p e r a t i o n a l  c o n t i n g e n c i e s  and  Rstress"  
w i t h i n  which t h e  t e n a c i t y  o f  t h e  new b e h a v i o r s  c a n  b e  b o t h  
e x e r c i s e d  and assessed , 

Related t o  t h e  q u e s t i o n  o f  t h e  d u r a b i l i t y  o f  t h e  CRMT 
i s  t h e  need  t o  p r o v i d e  f o r  and e n c o u r a g e  a p e r v a s i v e  
a w a r e n e s s  o f  CRM t h r o u g h o u t  t h e  a i r c r e w ,  t r a i n i n g ,  and  
management complement.  Line-or  i e n t e d  f 1 i g h t  t r a i n i n g  (LOFT) 
o f f e r s  a n a t u r a l  v e h i c l e  f o r  t h e  p romot ion  and m a i n t e n a n c e  
o f  t h i s  a w a r e n e s s  and a l s o  f o r  t h e  CRMT i t s e l f .  I t  would 
t h u s  b e  a recommendat ion o f  t h e  g r o u p  t h a t  CRMT b e  made a 
p a r t  o f  LOFT, 

I t  was f e l t  t h a t  i t  was n o t  n e c e s s a r y  t h a t  t h e  R A ' S  u s e  
a mot ion-based ,  f u l l  m i s s i o n  s imula to r  f o r  CRMT b u t  t h a t  a 
n e c e s s a r y  and s u f f i c i e n t  d e v i c e  c o u l d  b e  a n  a l t e r n a t i v e  t o  a 
communal t r a i n i n g  f a c i l i t y .  The t r a i n i n g  t h a t  would b e  
p o s s i b l e  i n  t h i s  d e v i c e  would be: 

1. CRMT and LOFT 

2. Normal,  abnorma l ,  and  emergency o p e r a t i n g  
p r o c e d u r e s  

3.  I n s t r u m e n t  p r o f i c i e n c y ,  a p p r o a c h e s ,  n a v i g a t i o n  

4. Sys tems o p e r a t i o n  

5,  T r a n s i t i o n ,  u p g r a d e ,  and  d i f f e r e n c e s  t r a i n i n g  

6 ,  Some a i r m a n  c e r t i f i c a t i o n  and FAA c r e d i t  

O t h e r  a l t e r n a t i v e s  need  t o  be e x p l o r e d ;  f i n d i n g  o t h e r  
o p t i o n s  is a w o r t h w h i l e  a r e a  o f  f u t u r e  t e c h n o l o g y  
e x p l o r a t i o n .  One new deve lopmen t  t h a t  appears t o  have  a 
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g r e a t  d e a l  of  p r o m i s e  a s  a s o l u t i o n  t o  t h e  p e c u l i a ' r  p roblems 
o f  t h e  R A ' s  is t h e  R e d i f f u s i o n  T R I A D  I11 imbedded s i m u l a t i o n  
a p p r o a c h .  I n  t h i s  t h e  r e a l  a i r c r a f t  is u s e d .  The a i r c r a f t  
p l u g s  i n t o  a computer  which p l u g s  i n t o  a t h r e e - s c r e e n  
p r o j e c t e d  v i s u a l  s c e n e .  The a i r c r a f t  e q u a t i o n s  o f  mot ion  
a r e  programmed i n  t h e  computer  and t h e  a i r c r a f t  is f lown 
l i k e  a s i m u l a t o r  w i t h  a l l  i n s t r u m e n t  i n d i c a t i o n s  r e s p o n d i n g  
a s  i n  t h e  r ea l  wor ld .  I n i t i a l  R&D c o s t s  h a v e  been  h i g h ,  h u t  
i n  volume ;)reduction, i t  c o u l d  compete  w i t h  f i x e d - b a s e  
s i m u l a t i o n s .  A l so ,  i f  c o s t  s h a r i n g  were t o  be u t i l i z e d ,  i t  
would be  an even  more a p p e a l i n g  a l t e r n a t i v e .  

MR. NELSON:  J i m  Nelson  w i t h  Dash A i r .  The q u e s t i o n  
t h a t  I have  s p e c i f i c a l l y  and  maybe someone i n  y o u r  g r o u p  
c o u l d  g i v e  m e  some i n f o r m a t i o n  o n  is  how t o  approach  FAA 
c h e c k  c r e d i t  f o r  c e r t a i n  maneuvers  w i t h  a g round  t r a i n i n g  
d e v i c e  i n  o u r  t r a i n i n g  program, and a f t e r  g o i n g  t h r o u g h  a 
l o t  o f  t e d i o u s  back and f o r t h n e s s  w i t h ' o u r  FAA o f f i c e ,  w e  
r e a l l y  d i d n l t  g e t  any  c r e d i t  t o  s p e a k  o f  i n  t h e  way o f  
c h e c k i n g  a i rmen.  And I wonder what a p p r o a c h  you c a n  s u g g e s t  
t o  t h i s .  What  o u r  FAA g a v e  a s  a b a s i s  f o r  t h e  l i m i t a t i o n  
was a p u b l i c a t i o n  t h a t  t h e  FAA had p u t  o u t  o n  s i m u l a t o r s  and 
ground t r a i n i n g  d e v i c e s .  And t h a t  was r e a l l y  a b o u t  a s  f a r  
a s  i t  g o t .  And I ' m  wondering i f  a n y  o f  t h e  o p e r a t o r s  have  
a c t u a l l y  g o t t e n  some s o r t  o f  c h e c k  c r e d i t  f o r  i n s t r u m e n t  
a p p r o a c h e s ,  f o r  i n s t a n c e ,  and what I c o u l d  p l a n  t o  d o  t o  
implement  some o f  t h o s e  c r e d i t s  i f ,  i n  f a c t ,  t h e y  have  been  
g r a n t e d .  

CAPT. FOSTER: You g r a b  t h e  microphone ,  D i c k .  Maybe 
you c a n  b e t t e r  answer  t h a t .  

MR. C O L L I E :  I ' m  D i c k  C o l l i e  w i t h  t h e  R e g i o n a l  A i r l i n e  
A s s o c i a t i o n .  L e t  m e  g i v e  i t  a t r y ,  b e c a u s e  t h e  Reg iona l  
A i r l i n e  A s s o c i a t i o n  f o r  t h e  l a s t  s i x  months h a s  had a 
commi t t ee  working o n  t h i s  v e r y  t h i n g ,  t o  a s c e r t a i n  what  w e  
c o u l d  do t o  upgrade  t h e  l e v e l  of t r a i n i n g  d e v i c e s .  W e  have  
made t h e  FAA aware  o f  w h a t  w e  a r e  t r y i n g  t o  d o  and what w e  
t h i n k  s h o u l d  be t h e  end r e s u l t  o f  o u r  e f f o r t s .  We have  
formed a working  committee, composed of r e p r e s e n t a t i v e s  f rom 
s i m u l a t o r  m a n u f a c t u r e r s ,  t h r e e  i n d u s t r y  r e p r e s e n t a t i v e s ,  o n e  
e a c h  from Metro ,  A i r  Midwest and S c e n i c  A i r l i n e s ,  and 
i n i t i a l l y  w e  had FAA p a r t i c i p a t i o n .  However, f o r  t h e  l a s t  
t h r e e  o r  f o u r  m e e t i n g s ,  w e  have  n o t  had any  FAA 
p a r  t i c  i p a t i o n .  

W e  have  d e c i d e d  t h a t  w e  wanted t o  d o  someth ing  t h a t ' s  
n e v e r  been  d o n e  b e f o r e .  W e  wanted t o  e s t a b l i s h  some 
p e r f o r m a n c e  p a r a m e t e r s  and t o l e r a n c e s  f o r  t r a i n i n g  devices ,  
b e c a u s e ,  a s  t h e  g e n t l e m e n  s a i d  t h e r e  a r e  none  r i g h t  now. As 
a r e s u l t ,  t h e  FAA t h r o u g h  its i n t e r n a l  d i r e c t i v e s ,  o n l y  
g r a n t s ,  r e g a r d l e s s  o f  t h e  s o p h i s t i c a t i o n  o f  t h e  t r a i n i n g  
d e v i c e ,  a n o n p r e c i s i o n  approach  f o r  c h e c k i n g  c r ed i t .  T h e r e  
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may b e  some a i r l i n e s  t h a t  have  more c h e c k i n g  c r ed i t ,  o r  who 
h a v e  l e s s  c h e c k i n g  c r e d i t ,  b e  t h a t  a s  i t  may, t h a t ' s  what 
t h e  FAA d i r e c t i v e s  s a y .  

We've dec ided  t o  look  a t  a l l  dynamic t r a i n i n g  d e v i c e s  
and  c a t e g o r i z e  t h o s e  d e v i c e s  i n t o  a Level  I t r a i n i n g  d e v i c e ,  
Leve l  I1 t r a i n i n g  d e v i c e  and Leve l  I11 t r a i n i n g  d e v i c e .  To 
make  a l o n g  s t o r y  s h o r t ,  t h e  Leve l  I11 t r a i n i n g  d e v i c e  would 
b e  a f i x e d  b a s e  s i m u l a t o r  t h a t  would meet t h e  r e q u i r e m e n t s  
o f  A d v i s o r y  C i rcu la r  120-40 and t h a t  w i l l  make  Ed F e l l  
happy 

I t  w i l l  meet a l l  t h e  r e q u i r e m e n t s  o f  120-40, t h e  l a t e s t  
A d v i s o r y  C i r c u l a r  on  advanced s i m u l a t i o n ,  e x c e p t  t h a t  w e  
l e f t  o u t  some o f  pe r fo rmance  t e x t  required under  l a t e r a l  and 
l o n g i t u d i n a l  s t a b i l i t y ,  s u c h  a s  d u t c h  r o l l  dynamics ,  s t a l l  
s t a b i l i t y  and t e x t  o f  t h i s  n a t u r e  t h a t  d r i v e  t h e  c o s t  o f  t h e  
d e v i c e  up t o  t h e  p o i n t  where  i t  would no l o n g e r  b e  c o s t  
e f f e c t i v e .  

W e  a r e  g o i n g  t o  j u s t i f y  w h a t  w e  have  d o n e  and ,  p r e s e n t  
t h e  package  t o  t h e  FAA and a s k  them t o  c o n s i d e r  g r a n t i n g  
c e r t a i n  c h e c k i n g  c r e d i t s  i f  you u s e  t h i s  d e v i c e .  W e  hope 
t h i s  d e v i c e  w i l l  be p r i c e d  a t  l e s s  t h a n  a m i l l i o n  d o l l a r s .  
W e  may b e  o v e r l y  o p t i m i s t i c ,  b u t  t h e r e ' s  no q u e s t i o n  i n  my 
mind,  t h a t  t h e  Leve l  I11 Device c a n  b e  b r o u g h t  i n t o  t h e  
m a r k e t  p l a c e  f o r  l e s s  t h a n  a m i l l i o n  and a h a l f  d o l l a r s .  
We're t a l k i n g  a b o u t  h y d r a u l i c  c o n t r o l  l o a d i n g ,  n o t  a b o u t  
p u l l e y s  and c a b l e s .  We're t a l k i n g  a b o u t  a good machine  t h a t  
w i l l  f a i t h f u l l y  r e p r o d u c e  t h e  a i r p l a n e  and d o  what  i t  i s  
supposed  t o  do.  I t  d o e s n ' t  have  mot ion  o r  v i s u a l .  I t  would 
be a d a p t a b l e  t o  mot ion .  

The Leve l  I11 t r a i n i n g  d e v i c e  would t h e n  be a r e p l i c a  
o f  t h e  a i r p l a n e .  W e  u s e  t h e  word r e p l i c a  i n s t e a d  of  a 
d u p l i c a t e ,  s i m p l y  b e c a u s e  w e  d i d n ' t  want t o  d r i v e  t h e  c o s t  
up by  s p e c i f y i n g  a c t u a l  c o n t r o l  columns,  s e a t s ,  f rom t h e  
a i r p l a n e .  W e  wanted i t  t o  r e p l i c a t e  t h e  a i r p l a n e  r a t h e r  
t h a n  d u p l i c a t e  i t .  T h e r e ' s  a b i g  d i f f e r e n c e  i n  t h e  c o s t .  

The Leve l  I1 d e v i c e  would b e  a d e v i c e  which would 
a p p r o x i m a t e  an a i r p l a n e  u s i n g  o f f - t h e - s h e l f  ha rdware .  The 
c o s t  of t h i s  d e v i c e  would b e  d r a s t i c a l l y  r e d u c e d .  A good 
example  is t h e  ATC-810 d e v i c e  a t  S c e n i c .  T h i s  device  was 
b u i l t  t o  r e s e m b l e  a PA 31 and  was c o n v e r t e d  t o  b e  
r e p r e s e n t a t i v e  o f  C e s s n a  402's and 404's. A s  a r e s u l t  i t ' s  
been  v e r y  e f f e c t i v e l y  used i n  S c e n i c ' s  program. They s t i l l  
o n l y  g e t  a n o n p r e c i s i o n  a p p r o a c h  f o r  c h e c k i n g  c red i t .  

The l e v e l  I1 d e v i c e  would u s e  t h e  a e r o  package  f o r  a 
s p e c i f i c  m a k e  and model a i r p l a n e ,  n o t  a class of a i r p l a n e s .  
I t  would no$ have  t h e  f i d e l i t y  o f  t h e  Leve l  I11 Device, 
b e c a u s e  i t  would n o t  be an  e x a c t  r e p l i c a  o f  t h e  c o c k p i t  b u t  
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i t  would have  a l l  t h e  f u n c t i o n s ,  You would b e  a b l e  t o  
a c c o m p l i s h  normal  and abnormal  emergency p r o c e d u r e s ,  and  
LOFT t r a i n i n g ,  I t  would d o  e v e r y t h i n g  t h a t  t h e  Level  I11 
would do  e x c e p t  t h a t  t h e  i n s t r u m e n t s  m i g h t  n o t  b e  i n  e x a c t l y  
t h e  same p o s i t i o n .  

Then w e  t a k e  t h e  g e n e r i c  d e v i c e ,  t h e  Level  I d e v i c e  
which  b a s i c a l l y  i s  a n  i n s t r u m e n t  t r a i n e r  t h a t  you c a n  u s e  a s  
a p r o c e d u r e s  t r a i n e r ,  you would g e t  v e r y  l i m i t e d  c r e d i t  f o r  
t h i s  l e v e l  d e v i c e ,  I t ' s  i n t e r e s t i n g  t h a t  o u r  t a s k  g r o u p  
e l e c t e d  t o  u s e  t h e  s i m u l a t o r  r e q u i r e m e n t s  t h a t  were i n  
e f f e c t  b e f o r e  t h e  advanced  s i m u l a t i o n  program f o r  t h e  l e v e l  
I & I1 t r a i n i n g  d e v i c e ,  

I ' m  s o r r y  I t o o k  up so  much time, b u t  t h a t ' s  what we're 
d o i n g ,  and w e  s h o u l d  have  t h a t  package  r e a d y  t o  g o  t o  t h e  
FAA w i t h i n  t h e  n e x t  4 5  t o  60 d a y s .  

DR. LAUBER: Thank you,  D i c k .  Any o t h e r  q u e s t i o n s  o r  
comments? 

MR. HAMPSON: B r i a n  Hampson, CAE. I t ' s  j u s t  a comment 
o r  a s e r i e s  o f  comments I want  t o  make.  F i r s t  o f  a l l ,  i t  
may b e  of  i n t e r e s t  f o r  some of  you t o  know t h a t  t h e  c i v i l  
a v i a t i o n a l  a u t h o r i t y  i n  t h e  Un i t ed  Kingdom a r e  p r e s e n t l y  
r e v i e w i n g  r e q u i r e m e n t s  f o r  s i m u l a t o r  a p p r o v a l s ,  and  on a 
d r a f t  document  c a l l e d  CAP-453, t h e y  a r e  l o o k i n g  a t  t h e  
a p p r o v a l  o f  a l l  s o r t s  o f  t r a i n i n g  d e v i c e s ,  n o t  j u s t  
s i m u l a t o r s .  T h e r e ' s  a working p a r t y  working on t h a t  i n  
England a t  t h e  moment, and  you migh t  f i n d  t h e r e ' s  some 
s p i n o f f  f o r  you t h e r e ,  

The n e x t  t h i n g  I wanted t o  s a y  was t h a t  w e  t a l k e d  a b o u t  
t h i s  $7 m i l l i o n  s i m u l a t o r ,  and t h a t  i s  a s i m u l a t o r  which 
r e p r e s e n t s  a wide-bodied j e t ,  p o s s i b l y  w i t h  an  advanced 
c o c k p i t  l a y o u t ,  f l i g h t  management s y s t e m ,  and s o  f o r t h .  I t  
is n o t  n e c e s s a r y  f o r  t h e  t y p e  o f  s i m u l a t o r  t h a t  you want t o  
t h i n k  o f  i n  t h o s e  terms, A breakdown o f  t h e  p r i c e s  -- one  
o b v i o u s l y  c a n ' t  b e  s p e c i f i c  here -- b u t  t h e  breakdown o f  
p r i c e s  o f  t h a t  $7 m i l l i o n ,  a b o u t  h a l f  o f  i t  is a c c o u n t e d  by 
t h e  mot ion  s y s t e m ,  t h e  v i s u a l  s y s t e m  and t h e  a i r c r a f t  
components .  A s i m u l a t o r  which w e  b u i l t  q u i t e  r e c e n t l y ,  t h e  
c o s t  o f  t h e  a i r c r a f t  i n s t r u m e n t s  and a v i o n i c s  and a i r c r a f t  
p a r t s  was g r e a t e r  t h a t  t h e  t o t a l  c o s t  o f  t h e  p r e v i o u s  
s i m u l a t o r  bough t  by t h a t  company. 

So t h i s  is a n  area where w e  s h o u l d  b e  l o o k i n g ,  I t h i n k ,  
t o  see i f  w e  c a n  u s e  s i m u l a t e d  i n s t r u m e n t s  o r  s u r r o g a t e  
d e v i c e s  t o  t a k e  t h e  place of t h e  a v i o n i c s  components  i n  
modern a i r c r a f t ,  

The t h i r d  t h i n g  t h a t  I wanted t o  t a l k  a b o u t  was t h e  
T r i a d  c o n c e p t ,  I t ' s  someth ing  which w e  i n  o u r  g r o u p  
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d i s c u s s e d  a s  w e l l ,  and h e r e ,  a s  i n  t h e  c a s e  o f  many o t h e r  
a r e a s  o f  a v i a t i o n ,  what w e  need is more c o o p e r a t i o n  between 
t h e  v a r i o u s  g r o u p s  o f  t h e  i n d u s t r y .  The  T r i a d  s i m u l a t o r  h a s  
f o r  g e n e r a l  commercial  u s e  a t  t h e  moment one  drawback, and 
t h a t  is one  needs  t o  modify t h e  a i r c r a f t  i n  o r d e r  t o  make 
t h e  sys t em work. B u t  t h i s  c o u l d  v e r y  e a s i l y  b e  changed i f  
t h e  a v i o n i c s  i n d u s t r y  a s  a whole p l anned  f o r  t h e  t r a i n i n g  
r e q u i r e m e n t  when t h e y  were d e s i g n i n g  t h e i r  a v i o n i c  u n i t s .  
I t ' s  a much e a s i e r  t a s k  i n  t h e  d e s i g n  o f  t h e  a v i o n i c  u n i t s  
t o  b r i n g  o u t  c i r c u i t s  t o  a p lug  o r  s o c k e t  on t h e  e x t e r n a l  
p a r t  o f  t h e  box r a the r  t h a n  sometime l a t e r  have  t o  modify,  
and w e  a l l  know t h e  problems i n v o l v e d  i n  modi fy ing  a i r c r a f t  
i n s t r u m e n t s ,  modi fy ing  boxes  w i t h  r e s p e c t  t o  c e r t i f i c a t i o n  
o f  them. 

The need f o r  t h e  a v i o n i c s  m a n u f a c t u r e r s  t o  r e c o g n i z e  t h e  
t r a i n i n g  r e q u i r e m e n t s  I b e l i e v e  is paramount.  W e  a r e  
f i n d i n g  i n  t h e  Phase  I11 s i m u l a t o r s  t h a t  t h e  b i g  a i r l i n e s  
a r e  buying  -- and ,  i n  f a c t ,  t h e  Phase  I1 s i m u l a t o r s  -- t h a t  
s o p h i s t i c a t e d  f l i g h t  management sys t ems  and t r i p l e x  sys tem 
f o r  t r a i n i n g  p i l o t s  and t h i s  t y p e  o f  t h i n g  a r e  r e s t r i c t i n g  
t h e  a b i l i t y  o f  t h e  s i m u l a t o r  t o  be used i n  i ts  normal r o l e .  
I f  you p u t  t h e  b l a c k  box o u t  o f  t h e  a i r c r a f t ,  you 
immedia t e ly  f i n d  t h a t  you have  problems i n  r e p o s i t i o n i n g  t h e  
s i m u l a t o r  b e c a u s e  t h e  b l a c k  box was n e v e r  d e s i g n e d  on t h e  
a i r p l a n e  t o  e n a b l e  r a p i d  r e p o s i t i o n i n g .  The  same s o r t  o f  
t h i n g  is seen w i t h  o t h e r  s i m u l a t o r  a t t r i b u t e s  s u c h  a s  
speedup  o r  slowdown o r  r e c o r d  and r e p l a y .  None o f  t h e s e  
t h i n g s  can  be done  i f  you u s e  t h e  b l a c k  box a s  d e s i g n e d  a t  
t h e  moment. I know t h a t  t h e  Boeing Company and t h e  
s i m u l a t o r  m a n u f a c t u r e r s  and some of t h e  a i r l i n e s  have  been 
p u t t i n g  p r e s s u r e  upon t h e  a v i o n i c s  m a n u f a c t u r e r s  t o  t a k e  
these  r e q u i r e m e n t s  i n t o  a c c o u n t  when t h e y  d e s i g n  t h e  
equipment  t o  wi th .  I t h i n k  t h a t  w e  a l l  s h o u l d  be  p u t t i n g  
p r e s s u r e  on them, 

DR. LAUBER: Ed C a r r o l l ?  

CAPT. CARROLL: I t h i n k  i t ' s  more i n  t h e  l i n e  of a 
comment. Frank ,  t h e  e x p r e s s i o n  t h a t  you used o r  t h e  
i n d i c a t i o n  you gave  a b o u t  a c o o p e r a t i v e  approach  is one  I 
would encourage  p r o b a b l y  i n  a l l  a r e a s  of t h i s  t r a i n i n g  
whether  i t ' s  t h e  k ind  of  t h i n g  t h e y ' r e  t a l k i n g  on t h e  T r i a d  
o r  whatever .  Anything you d o  i n  a c o o p e r a t i v e  s e n s e  w i l l  
min imize  t h e  need f o r  your  manpower and your  r e s o u r c e s  t o  b e  
u s e d .  I t h i n k  drawing  t h e  example from t h e  b i g g e r  ca r r i e r s ,  
o n e  o f  t h e  b i g  m i s t a k e s  t h a t  t h e y ' v e  made o v e r  t h e  y e a r s  i s  
t h a t  t h e y ' v e  a l l  e s t a b l i s h e d  t h e i r  own t r a i n i n g  centers,  
and ,  t h e r e f o r e ,  t h e y  have  a d u p l i c a t i o n  o f  equipment ,  
s t a f f i n g  and s o  on. I would t h i n k  i n  l i g h t  o f  w h a t ' s  t a k e n  
p l a c e  i n  t h e  i n d u s t r y  t o d a y ,  t h e y  might  have  t o  r e a s s e s s  
t h a t  i n  y e a r s  t o  come and see i f  t h e y  s h o u l d n ' t  go t o  a 
c e n t r a l i z e d  approach ,  t hemse lves .  So I would encourage ,  
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b e f o r e  you make t h e  same m i s t a k e s  t h a t  t h e  b i g g e r  o n e s  have  
made a s  t h e y ' v e  gone  a l o n g ,  is t h a t  you encourage  a s  much a s  
you c a n  i n  t h e  way o f  c o o p e r a t i o n  r e g i o n a l l y  so t h a t  you 
d o n ' t  have  t o  t r a v e l  from eas t  t o  w e s t  t o  g e t  i t  done,  
wha teve r  t h e  name o f  t h a t  town was t h a t  you used .  

The o t h e r  comment I would l i k e  t o  make a t  t h e  r i s k  o f  
t e l l i n g  D i c k  C o l l i e  and h i s  t a s k  f o r c e  t h a t  maybe t h e y  
s h o u l d  s t a r t  a l l  o v e r  a g a i n  is t h a t  my e x p e r i e n c e  w i t h  t h e  
FAA h a s  been v e r y ,  v e r y  good from t h e  s t a n d p o i n t  o f  i f  you 
b r i n g  them an i n t e l l i g e n t  p r o p o s a l  t h e y ' r e  n o t  hide-bound t o  
a l l  t h e  r e g u l a t i o n s  t h a t  have  e x i s t e d  i n  t h e  p a s t ,  b u t  
t h e y ' r e  w i l l i n g  t o  l i s t e n  t o  a new approach .  I ' m  a f r a i d  I 
s e n s e  a l i t t l e  b i t  of what I j u s t  h e a r d  from D i c k ,  which is 
a l o t  o f  good work, b u t  I t h i n k  i t ' s  based  upon a c o n c e p t  
t h a t  w e  have had i n  t h e  p a s t  t h a t  you m u s t  have a Phase I ,  
Phase  11, Phase I11 approach ,  Pe rhaps  t h a t ' s  n o t  
n e c e s s a r i l y  t r u e  when you t a k e  an i n d u s t r y  o f  your  t y p e  t o  
where i f  you do  i t  on a c o o p e r a t i v e  b a s i s  and you have  
i n d i v i d u a l  c o n c e r n s  o f  what h a s  t o  b e  done ,  t h a t  maybe you 
c a n  go t o  them and s a y  t h i s  is  what w e  i n t e n d  t o  accompl ish  
w i t h  t h i s  p a r t i c u l a r  approach .  I f  a n y t h i n g ,  j u s t  t a k e  most 
o f  i t  o u t  o f  t h e  a i r p l a n e  r a t h e r  t h a n  a l l  of  i t  o u t  o f  t h e  
a i r p l a n e .  I t h i n k  you might  f i n d  t h a t  t h e y ' r e  r e c e p t i v e  
b e c a u s e  t h e i r  approach  h a s  a lways  been g r e a t e r  s a f e t y  and 
e f f i c i e n c y  a s  f a r  a s  t h e  p i l o t s  a r e  conce rned  and t h e  
p o p u l a t i o n  f o r  e n v i r o n m e n t a l  p r o t e c t i o n ,  e t  c e t e r a .  1 d o n ' t  
t h i n k  t h e y 8 d  e v e r  be  hide-bound t o  r e g u l a t i o n s  t h a t  e x i s t  
r i g h t  no\. o r  something i n  t h e  p a s t  t h a t  t h e y  based  t h i n g s  on 
and t h a t  you t h e r e f o r e  had t o  p e r p e t u a t e  t h a t  same approach ,  
T h a t ' s  what I t h i n k  I sense.  I might  b e  wrong, b u t  t h a t ' s  
t h e  f i r s t  i m p r e s s i o n  I g e t .  I would encourage ,  p e r h a p s  an 
i n d i v i d u a l  and nove l  approach  r a t h e r  t h a n  l o o k i n g  a t  p a s t  
h i s t o r y .  

DR. LAUBER: Thank you Ed.  Any o t h e r  q u e s t i o n s  o r  
comments? 

I ,  l i k e  E d ,  t h i n k  t h a t  one  of  t h e  key t h i n g s  t h a t  you 
p e o p l e  i d e n t i f i e d  i n  your  d i s c u s s i o n s  y e s t e r d a y  was t h e  
n o t i o n  o f  p o o l i n g  your  i n d i v i d u a l  and l i m i t e d  r e s o u r c e s  i n  
o r d e r  t o  t ake  a d v a n t a g e  o f  what o t h e r w i s e  migh t  b e  
u n a v a i l a b l e  t o  you a s  i n d i v i d u a l  a i r l i n e s ,  I t h i n k  t h a t ' s  
a n  i m p o r t a n t  d i r e c t i o n  t o  t a k e  f o r  your  i n d u s t r y .  Thank you 
v e r y  much, 

The t h i r d  working g r o u p  d e a l t  w i t h  s i m i l a r  i s s u e s ,  and 
s p e c i f i c a l l y ,  t h e y  were d i rec ted  t o  f o c u s  on t h e  q u e s t i o n  o f  
l o w  c o s t  t r a i n i n g  a i d s  and d e v i c e s .  C l e a r l y  there ' s  g o i n g  
t o  be  some o v e r l a p  between t h e  two working  g r o u p s ,  b u t  I'm 
a lways  amazed a t  how l i t t l e  o v e r l a p  there  a c t u a l l y  is. The 
i n d u s t r y  cha i rman  f o r  Working Group I11 is J i m  Lamer from 
S c e n i c  A i r l i n e s  and A 1  Lee from NASA was h i s  co-chairman,  
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