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I t  i s  a p l e a s u r e  f o r  m e  t o  be able t o  par t ic ipate  i n  t h i s  
LOFT workshop w i t h  you. I would l i k e  t o  share w i t h  you today  
s o m e  o f  Del ta ' s  expe r i ence  w i t h  LOFT. I want t o  p o i n t  o u t  where 
w e  have exper ienced  s o m e  d i f f i c u l t y  and w h e r e  w e  have concerns  
r ega rd ing  the e f f e c t i v e n e s s  o f  LOFT as  a complete t r a i n i n g  
v e h i c l e .  

D e l t a  i n s t i t u t e d  i t s  LOFT t r a i n i n g  i n  August o f  1978, 
s h o r t l y  a f t e r  Advisory C i r c u l a r  120-35 w a s  i s s u e d .  The  LOFT 
program w a s  developed a s  par t  o f  the DC-9 t r a i n i n g  program w h i c h  
has se rved  as a p r o t o t y p e  for much o f  Del ta ' s  other a i rc raf t  
t r a i n i n g  programs. W e  had been u s i n g  many of the LOFT 
p r i n c i p l e s  i n  ou r  i n i t i a l  DC-9 t r a i n i n g  program prior t o  
adopt ing  formal  LOFT s c e n a r i o s .  Each t r a i n i n g  period began a s  a 
normal f l i g h t  f r o m  d e p a r t u r e  t o  d e s t i n a t i o n .  The s c e n a r i o  w a s  
loosely scripted w i t h  abnormals and emergencies  programmed a s  
r e q u i r e d  f o r  each s t a g e  of  t r a i n i n g .  F l igh t  p l a n s ,  weather, 
weight  data,  and related f l i g h t  papers w e r e  i s s u e d  t o  the c r e w  
du r ing  the b r i e f i n g  pr ior  t o  t h e i r  t r a i n i n g  s e s s i o n .  Once the 
s i m u l a t o r  a r r i v e d  a t  the d e s t i n a t i o n ,  w e  would g e n e r a l l y  abandon 
t h e  l i n e  o p e r a t i n g  atmosphere and p r a c t i c e  Appendix E maneuvers 
f o r  the ba lance  of  the t r a i n i n g  s e s s i o n .  

T h e  LOFT s c e n a r i o s  w e r e  developed under the Advisory 
C i r c u l a r  as an  expansion o f  the i n i t i a l  t r a i n i n g  p r o f i l e s  w h i c h  
w e  had been us ing  p rev ious ly .  T h e  n a t u r e  o f  D e l t a ' s  DC-9 l i n e  
o p e r a t i o n  a f f o r d s  us  many f l i g h t  sequences w h i c h  are r e a d i l y  
adaptable t o  s i m u l a t i o n  us ing  LOFT p r i n c i p l e s .  Del ta ' s  hub- 
and-spoke system u t i l i z e s  the DC-9 t o  operate t o  c l o s e - i n  
a i rports  and back t o  the hub w i t h  pas senge r s  t o  f eed  the longe r  
r o u t e  s t r u c t u r e s .  W e  have been able t o  d u p l i c a t e  these short- 
leg segments i n  ou r  LOFT s c e n a r i o s .  

Our concept  of LOFT differs  l i t t l e  from the ideology 
p r e s e n t e d  i n  the Advisory C i r c u l a r .  W e  are v e r y  consc ious  of 
t h e  f ac t  tha t  the Appendix F t y p e  of checking and t r a i n i n g  
e x e r c i s e  i s  a r t i f i c i a l  i n  i t s  a p p l i c a t i o n .  P i l o t s  have been 
able t o  a d j u s t  their  r o u t i n e s  t o  be e f f i c i e n t  i n  t h i s  s i t u a t i o n  
which is  n o t  much more t h a n  a rapid series o f  d i s a s s o c i a t e d  
maneuvers. I n  the  r e a l - l i f e  environment ,  the c lock  cannot  be 
stopped so tha t  a problem c a n  be examined i n  detai l :  no r  do 
problems m y s t e r i o u s l y  disappear when the i r  t r a i n i n g  v a l u e  is no 
l o n g e r  s i g n i f i c a n t .  I t  i s  ,not  l i k e  a h u r d l e  race w h e r e  you 
surmount the obstacle immediately c o n f r o n t i n g  you, and once by 
it, c o n s i d e r  it no longer .  
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LOFT has given u s  the ab i l i t y  t o  present the real- l i fe  
environment where crews m u s t  deal w i t h  the problems presented 
and l ive  with the r e s u l t s  for  the duration of the f l igh t .  
Sometimes the problem resolution is complete, b u t  usually the 
s i tuat ion presents lingering effects  which re f lec t  cumulatively 
on the to t a l  operation. LOFT offers  line-crews an opportunity 
t o  exercise the i r  problem solving s k i l l s  a s  w e l l  a s  demonstrate 
their  everyday flying capability. Crews are able t o  develop 
insights into the crew coordination and resource management 
requirements of si tuations which tax the i r  capabi l i t ies  t o  the 
utmost. T h e  normal l i ne  operation does not usually offer 
pressures w h i c h  demand maximum e f f o r t  by a l l  crewmembers i n  
concert t o  resolve a problem. However, when t h i s  t i m e  does 
a r i se ,  the crew should have previously practiced the i r  
coordination and management s k i l l s .  The LOFT program affords an 
opportunity t o  u s e  these management tools i n  si tuations which 
are  c r i t i c a l  and often s t ressful .  

LOFT has a side benefit  a s  well. I t  has provided a unique 
opportunity t o  observe the application of our procedures i n  the 
l ine environment. O u r  instructors can observe the 
appropriateness of our procedures i n  normal, abnormal, and 
emergency situations.  These procedures may be seen t o  the i r  
normal conclusion. Prior t o  LOFT, procedures were often 
expedited or sometimes halted prematurely when a problem ceased 
t o  have training value. W e  were forced t o  race the clock i n  
order t o  complete a l l  the required maneuvers. W e  have also 
discovered areas where our own training program can be improved 
a s  a resu l t  of observations of crew performance during LOFT 
periods. 

One of the most important ingredients determining the 
success of LOFT i s  the presentation of the concept t o  the crew 
being trained. Most c r e w s  are  uncomfortable with the 
training/checking situation t o  begin with. The crew m u s t  be 
made aware of the objectives of LOFT. They need t o  become 
comfortable w i t h  the new concept and not fee l  t h i s  i s  jus t  
another bag of training t r icks  w i t h  a new label. The crew needs 
to  know t h a t  w e  w i l l  be simulating the normal l i n e  environment 
a s  closely a s  possible. They m u s t  know tha t  w e  expect them t o  
operate exactly a s  they would on a l i n e  t r i p .  Each crewmember 
should fee l  t h a t  he is not being manipulated by the training 
environment, b u t  performing crew duties a s  he would every day. 

W e  have found tha t  the crews have a d i f f i c u l t  t i m e  
understanding tha t  the instructor w i l l  not take an active role  
instructing during LOFT. During their  f irst  LOFT exposure, it 
often takes one or  two legs for  the crew t o  understand t h i s  
notion. A t  t h i s  point they w i l l  s top looking t o  the instructor 
for  guidance and begin conducting the f l i gh t  a s  i f  it were real .  
T h i s  realization by the crew i s  necessary for the accomplishment 
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of LOFT and the ea r l i e r  it occurs i n  the period, the bet ter  the 
training value. Ideally, t h i s  understanding should be reached 
i n  the briefing phase prior t o  gett ing into the simulator. 

We emphasize d u r i n g  the briefing tha t  there are no specific 
performance c r i t e r i a  tha t  we are using t o  judge the crew's 
performance during the LOFT period. We s t ress  that  LOFT m u s t  be 
completed sa t i s fac tor i ly ,  b u t  downplay the pass-fail 
concept. We encourage each crewmember t o  exercise h i s  judgment 
to  cope w i t h  a si tuation or developing problem. W e  recommend 
performance which f a l l s  within the scope of our p i l o t  operating 
procedures. However, i f  another method may resolve the problem 
more adequately, judgment may indicate the use of an al ternate  
course of action. Regardless of the procedure used, the crew 
m u s t  l i ve  with the resu l t  u n t i l  the conclusion of that  f l i g h t .  

Each crewmember m u s t  feel  t ha t  he is  controlling h i s  
s i tuat ion and i s  free to  use h i s  judgement as warranted. The 
objective m u s t  be to  manage the conduct of the f l i gh t  using a l l  
the resources available while coordinating h i s  ac t iv i t i e s  with 
other crewmembers. The crew m u s t  not feel  t ha t  they are  second 
guessing the instructor for the "approved solution" i n  the 
conduct of the f l i gh t .  

We have ju s t  completed and received approval for s i x  
scenarios for our B-727 LOFT program. The construction c r i t e r i a  
used were similar t o  the DC-9. Our DC-8 and L-1011 scenarios 
are i n  the development stages now. 

If we were to rank our c r i t e r i a  for scenario construction, 
the f i rs t  consideration would have t o  be leg-length. W e  want 
the LOFT scenarios t o  be representative of the typical operation 
of the a i r c ra f t .  Basically, the DC-9 and B-727 f l y  shorter leg 
distances w i t h  more legs  flown i n  each t r i p  sequence. We have 
chosen t o  f l y  four legs i n  each of the LOFT scenarios for the 
DC-9 and the B-727. The Captain and F i r s t  Officer each f l y  two 
legs to  maximize the training. The a r r iva l  and departure 
stations have been chosen so tha t  the timing of each scenario 
f a l l s  within the 3:20 and 4 hour &ime period specified by the 
Advisory Circular. Since we qualify our F i r s t  Officers t o  
Category I m i n i m u m s ,  we u t i l i z e  the balance of the period f l y i n g  
the cer t i f ica t ion  approaches. 

Once we determine the probable city-pairs based on leg- 
length, we next look into the navigation f a c i l i t i e s  which are 
available t o  us .  We are limited i n  developing scenarios by the  
storage capabili ty of our simulator computers. O u r  computers 
for the older simulators have a storage capacity of. 
approximately 500 navigation f a c i l i t i e s .  O u r  newest B-727 AST 
simulator has storage for 1000 f a c i l i t i e s .  We must  be very 
careful i n  selecting departure and destination stations.  All 
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the navigation f a c i l i t i e s  we need t o  use enroute must  be 
available to  u s  i n  the computer storage system. I n  addition, 
navigation aids m u s t  be available a t  both the destination and 
departure airports.  Q u i t e  often, a f t e r  we research the enroute 
f a c i l i t i e s  for adequacy, we find we are limited i n  the types of 
approaches tha t  we can program a t  the destination airport .  

We have 18 airport  models prepared for our C G I  display 
system. These are complete i n  de t a i l  with respect t o  approach 
l i g h t  systems, runway configuration, a s  well as  taxiway 
configurations. Even prominent landmarks i n  the vicini ty  of the 
airport  are displayed i n  the event we program the weather and 
v i s i b i l i t y  t o  be able to  see them. Unfortunately, most of these 
models are  located a t  points so f a r  d i s tan t  from each other tha t  
we are unable t o  f l y  between them w i t h i n  the time prescribed for 
LOFT. I n  order t o  program the CGI  for the c i t i e s  we want t o  use 
for  LOFT, we m u s t  sacr i f ice  some of the realism. We have to  
take one of the models which is similar i n  configuration t o  the 
airport  we want t o  use and inser t  it into the C G I  system. We 
then activate the runway needed and associated l i g h t i n g  for that  
runway. We lose some of the realism due t o  the fact  tha t  runway 
turnoffs, taxiways, terminal buildings and ramps are associated 
w i t h  the model a i rport  and not the a i rpor t  we are operating to. 
Taxi instructions are given by the tower t o  the crews t o  
position the a i r c ra f t .  I t  can be a problem for a crew i f  they 
anticipate a r i g h t  turn-off and the taxiway turn-offs are only 
t o  the l e f t .  They wonder i f  they have landed a t  the correct 
a i rport .  We w i l l  be developing a model a i rport  which we c a l l  
Anytown, USA, t o  f i t  t h i s  si tuation. This model should allow u s  
t o  display the runway system w i t h  the capabili ty of selecting 
paral le l  taxiways on ei ther  side of the runway, whichever i s  
appropriate for the airport  we are operating to.  

We s t r ive  for realism i n  our scenarios and formulate them 
t o  present an operating environment a s  closely aligned t o  the 
l i ne  operation as possible. We attempt t o  maintain a workload 
which is  manageable b u t  one which offers  l i t t l e  opportunity for 
relaxation. You can imagine there is very l i t t l e  idle  time when 
accomplishing four legs dur ing  a three hour and twenty minute 
period of time. 

Communications are developed normally and a t  times can 
cause d i f f i c u l t i e s  for a crew especially on a leg as short as  
some tha t  we have developed. For the two man crew, 
communications becomes a more significant factor i n  their  
workload. We do present si tuations where the crew loses contact 
with ATC. They mus t  return t o  the previous frequency t o  
reestablish contact, or refer to  charts t o  gain radio contact. 
Some of the abnormal conditions which we present resu l t  i n  the 
loss of radio contact for periods of time. A l l  of the crew's 
contacts outside the a i r c r a f t  are made u s i n g  the radios and 
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i n t e rphone  systems i n  the  case of Maintenance or A i r c r a f t  
S e r v i c e  pe r sonne l .  

Cabin c r e w  and f l i g h t  c r e w  i n t e r a c t i o n  i s  minimized i n  o u r  
s c e n a r i o s .  Con tac t s  are made so tha t  the f l i g h t  c r e w  becomes 
a w a r e  o f  the fact  tha t  they must c o n s i d e r  the c a b i n  c o n d i t i o n  
even though t h e y  are o p e r a t i n g  a s i m u l a t o r .  Con tac t s  r e s u l t  
u s u a l l y  f r o m  unusual  s i t u a t i o n s  i n  the cab in ;  for  example, c a b i n  
smoke, pas senge r  or f l i g h t  a t t e n d a n t  i l l n e s s ,  t u rbu lence ,  etc. 

P a r t i c u l a r  care should  be t aken  i n  s e l e c t i n g  abnormal and 
emergency s i t u a t i o n s .  I t  i s  v e r y  e a s y  t o  s i t  down and dream up 
a s c e n a r i o  us ing  one of these abnormals and one of those 
emergencies  a long  w i t h  an  i r r e g u l a r  ATC c l e a r a n c e .  Before you 
know it, you have placed the c r e w  i n  a s i t u a t i o n  w h i c h  becomes 
t o t a l l y  unmanageable, and the v a l u e  of LOFT has been destroyed. 
T h e  s c e n a r i o  w i l l  appear v e r y  s i m p l e  when described on paper: 
however, the performance i n  the s i m u l a t o r  becomes v e r y  complex, 
v e r y  q u i c k l y .  W e  t e s t  f l e w  each s c e n a r i o  s e v e r a l  t i m e s  pr ior  t o  
f i n a l i z a t i o n  t o  v e r i f y  t h a t  the manageab i l i t y  of the workload 
and pac ing  of e v e n t s  w a s  adequate .  When w e  w e r e  sa t i s f ied  w i t h  
a s c e n a r i o ,  we  i n v i t e d  the FAA t o  f l y  it and ob ta ined  their  
approval .  W e  d i d  t h i s  f o r  each of the s c e n a r i o s  which have been 
approved for  o u r  LOFT programs. 

I n  a f e w  i n s t a n c e s ,  we  have placed one of the crewmembers 
i n  a s i t u a t i o n  where he i s  n o t  able t o  keep up w i t h  the demands 
of the s i t u a t i o n .  T h i s  i s  i n t e n t i o n a l ,  b u t  i s  n o t  i n t ended  t o  
cause  the to ta l  over load  o f  an  i n d i v i d u a l .  W e  do t h i s  t o  
demonst ra te  to the c r e w  t h a t  t h i s  can  occur  v e r y  q u i c k l y  and 
a l lowances  must be made t o  accoun t  for t h i s  by a n  e x t r a  t u r n  i n  
a ho ld ing  p a t t e r n ,  ex tending  the  downwind l e g ,  or de lay ing  a 
takeoff.  A good c r e w  manager w i l l  r ecognize  t h i s  immediately, 
b u t  a poor manager needs t o  be shown h o w  the  o p e r a t i o n  can be 
downgraded i f  a l lowances  are n o t  made for the complet ion of the 
w o r k  

W e  have been r e spons ive  t o  the i n p u t s  made by l i n e - p i l o t s  
i n  the development  of o u r  LOFT programs. Many of the s i t u a t i o n s  
w e  offer  i n  our  LOFT s c e n a r i o s  have been a d a p t a t i o n s  of s imi l a r  
real- l i fe  even t s .  W e  c o n t i n u a l l y  e v a l u a t e  the d a i l y  maintenance 
reports t o  de termine  t r e n d s  o r  unusual  d i s c r e p a n c i e s  which m i g h t  
be inco rpora t ed  i n  o u r  s c e n a r i o s .  

W e  also moni tor  i n d u s t r y  s a f e t y  reports and i n c i d e n t  
reports. S i g n i f i c a n t  s a f e t y  related s i t u a t i o n s  have been 
inc luded  i n  our  s c e n a r i o s  where we  have f e l t  the exposure would 
be b e n e f i c i a l  t o  ou r  p i lo t s .  

W e  p r e s e n t  problems to  the crews i n  LOFT w h i c h  are 
p l a u s i b l e  and n o t  u n r e a l i s t i c .  The s u c c e s s  of the LOFT concept  
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depends t o  a g r e a t  e x t e n t  on i t s  a c c e p t a b i l i t y  by the 
crewmembers expe r i enc ing  t h i s  t r a i n i n g .  If w e  w e r e  t o  load up 
the s c e n a r i o s  w i t h  e v e n t s  w h i c h  w e r e  u n l i k e l y  t o  occur  i n  real- 
l i f e ,  the  program would e v e n t u a l l y  lose i t s  c red ib i l i t y  and 
become u s e l e s s  as a t r a i n i n g  v e h i c l e .  Each s c e n a r i o  must be 
va lued  by the l i n e - p i l o t  as an  o p p o r t u n i t y  t o  broaden and 
enhance h i s  p r o f e s s i o n a l  capabili t ies.  

S i n c e  the i n c e p t i o n  o f  o u r  LOFT t r a i n i n g  i n  August, 1978, 
w e  have conducted 150 LOFT periods i n  ou r  DC-9 program. W e  
would have l i k e d  t o  have scheduled m o r e ,  b u t  o u r  schedul ing  
demands w e r e  such t h a t  w e  could  n o t  pa i r  crewmembers together 
more o f t e n .  Cap ta ins  must be r e c e i v i n g  t r a i n i n g  i n  l i e u  of a 
check and F i r s t  O f f i c e r s  may be scheduled f o r  e i ther  a check or 
t r a i n i n g  i n  l i e u .  Of the 150 F i r s t  O f f i c e r s  r e c e i v i n g  LOFT, 
m o s t  w e r e  r e c e i v i n g  t r a i n i n g  i n  l i e u  of a check.  Only 1 9  F i r s t  
O f f i c e r s  w h o  r ece ived  LOFT w e r e  f u l f i l l i n g  the p r o f i c i e n c y  check 
requi rements .  T h i s  i s  p r i m a r i l y  due  t o  the f a c t  t ha t  F i r s t  
O f f i c e r s  u s u a l l y  t r a n s i t i o n  t o  other a i r c r a f t  pr ior  t o  their  
accumulat ing 24 months e x p e r i e n c e  on the DC-9. 

A s  w e  i n i t i a t e  ou r  LOFT program on  the B-727, w e  can  see 
t h a t  adding a n  a d d i t i o n a l  crewmember w i l l  complicate the 
schedu l ing  process. W e  have n o t  been able t o  f u l l y  assess the  
i m p a c t  ye t .  W e  d o  feel tha t  i f  w e  w e r e  able t o  have the 
f l e x i b i l i t y  o f  making s u b s t i t u t i o n s  w i t h  t r a i n i n g  pe r sonne l ,  w e  
would be able t o  conduct  LOFT m o r e  f r e q u e n t l y .  T h i s  would also 
enab le  u s  t o  s a l v a g e  a LOFT miss ion  i n  the e v e n t  o f  a l a s t  
minute  c a n c e l l a t i o n  by one of the r e q u i r e d  c r e w m e m b e r s .  

Our b r i e f i n g s  f o r  the LOFT period beg in  w i t h  a d i s c u s s i o n  
of  the LOFT concept  and the o b j e c t i v e s  of the  t r a i n i n g .  T h i s  i s  
a v e r y  impor t an t  step. T h e  s t a g e  must be set p r o p e r l y  i n  o r d e r  
f o r  the c r e w  t o  d e r i v e  the m o s t  b e n e f i t  from the t r a i n i n g .  A s  I 
i n d i c a t e d  ear l ier ,  once the c r e w  unde r s t ands  the concept  and the 
methods w h i c h  w i l l  be used i n  conduct ing  the t r a i n i n g ,  they w i l l  
be able t o  immerse themselves  i n  the rigors o f  f l y i n g  the 
s i m u l a t o r .  U n t i l  they unders tand  the  s i t u a t i o n ,  t h e y  w i l l  n o t  
t o t a l l y  invo lve  themselves  i n  the t r a i n i n g .  They w i l l  r e v e r t  
back t o  p r e v i o u s  e x p e r i e n c e s  where t h e y  w e r e  g iven  sets o f  
i s o l a t e d  problems. A f t e r  y e a r s  o f  Appendix F t r a i n i n g ,  t he  
c r e w s  have grown dependent  on  t h i s  type of p r e s e n t a t i o n .  

W e  stress the real-world atmosphere d u r i n g  the b r i e f i n g s .  
W e  emphasize t h a t  t h e  c r e w  should  operate j u s t  as  t h e y  would on 
an  a c t u a l  l i n e  t r i p .  Any problems w h i c h  arise should be 
r e s o l v e d  us ing  s t a n d a r d  procedures .  T h e  c r e w  must l i v e  w i t h  the 
r e s u l t  o f  a ma l func t ion  throughout  the f l i g h t  u n t i l  maintenance 
can  p r o v i d e  a f i x  a f t e r  landing .  

84 



A t  t h i s  point, we add a disclaimer t o  the rea l - l i fe  
presentation. We explain t o  the crew tha t  we are not able t o  
duplicate a l l  the airports i n  the i r  ent i re ty  w i t h  the C G I  
system. We explain that  the runway and lighting systems should 
be accurate: however, the taxiways and ramps are not always 
positioned accurately. We suggest asking for progressive taxi  
instructions where necessary for ground maneuvering. 

We present the crew with the f l i g h t  papers which we have 
duplicated from the actual l ine  operation. We brief them on the 
sequence of legs they w i l l  f l y  and give them a timetable t o  go 
by so they may pace themselves and plan the i r  time as they would 
on t h e  l i n e  for specific departure times. We provide a summary 
of the overall  weather conditions i n  which they w i l l  operate 
along their  se r ies  of legs. T h i s  i s  i n  addition t o  the specific 
a i rport  observations. 

We provide ample time for the crew t o  analyze the 
information we have provided. Realizing a conscientious 
crewmember would have completed a substantial  amount of 
preflight organization and planning prior t o  a l i ne  f l igh t ,  we 
m u s t  allow an opportunity t o  do t h i s  i n  LOFT rather than throw 
the crew into the si tuation cold. 

Usually the simulator programming is  prepared for the f i r s t  
leg prior t o  the crew's entry. T h i s  i s  accomplished by the 
instructors while the crew is reviewing the f l igh t  papers and 
accomplishing i t s  preflight planning. A preflight inspection of 
the a i r c r a f t  i s  performed through a s l ide  presentation. T h i s  
preflight i s  monitored by the check airman/instructor for the 
DC-9 F i r s t  Officer or the check engineer for the B-727 Second 
Officer . 

While i n  the simulator the instructors serve as  
coordinators, communicators, controllers, mechanics, and 
generally perform any role  i n  response t o  requests by the f l i g h t  
crew. The only role they do not actively play i s  instructor. 
The instructor may not make any suggestions or  give any 
assistance to  the crew about the operation of the f l ight .  Of 
course, the instructor i s  continually performing as  an evaluator 
of the crew's performance. 

Each scenario has a s c r ip t  for the instructor t o  follow 
dur ing  the LOFT period. There are no deviations or a l terat ions 
allowed i n  the execution of the training. T h i s  is ensured by 
s t r i c t l y  following the scr ipt .  The p i l o t  instructor provides 
communications from ATC, the dispatcher, and meteorology: while 
the Flight Engineer Instructor provides communications from 
mechanics, ramp service, and cabin attendants. I n  the case of 
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the  DC-9, the  p i l o t  i n s t r u c t o r  p r o v i d e s  a l l  communications w i t h  
the c r e w .  

The s c r ip t  should  be adequa te  t o  p r e v e n t  d e v i a t i o n s  f r o m  
the s c e n a r i o .  W e  u s u a l l y  p r o v i d e  i n s t r u c t i o n s  i n  the scr ip t  t o  
describe a c o u r s e  of a c t i o n  i n  t h e  e v e n t  the  c r e w  has a m u l t i p l e  
choice of a c t i o n s .  T h e  m o s t  logical c o u r s e  of a c t i o n  is planned 
and w e  provide i n s t r u c t i o n s  for c o n t i n g e n c i e s .  I f  a s i t u a t i o n  
arises c a u s i n g  a d e v i a t i o n  w h i c h  we  had n o t  c o n s i d e r e d ,  w e  must 
r e l y  o n  the i n s t r u c t o r ' s  i n g e n u i t y  t o  p u t  the f l i g h t  back on  the 
r i g h t  t r a c k .  W e  have found t ha t  o u r  f l i g h t  c o n t r o l  dispatchers 
c a n  be e s p e c i a l l y  h e l p f u l  i n  prodding  the c r e w  back t o  the 
p lanned  s c e n a r i o .  T h e  i n s t r u c t o r  c a n  g e t  the c r e w ' s  a t t e n t i o n  
by u s i n g  the SELCAL and  t h e n  communicating a s  the  dispatcher 
when the c r e w  responds .  I n  a d d i t i o n ,  temporary weather 
ad jus tmen t  e n r o u t e  and i n  t e r m i n a l  areas o f t e n  are  s u f f i c i e n t  t o  
cause  the c r e w  t o  r e t u r n  t o  the s c e n a r i o .  

When the LOFT s c e n a r i o  has been  completed, w e  u t i l i z e  the 
remaining t i m e  to  recer t i fy  t h e  F i r s t  O f f i c e r  for Category I 
minimums. While th i s  r e c e r t i f i c a t i o n  i s  i n  p r o g r e s s ,  the  check 
e n g i n e e r  w i l l  s p l i t  the  e n g i n e e r ' s  p a n e l  o f f  f r o m  the rest of 
the s i m u l a t o r  so tha t  it w i l l  n o t  a f f e c t  the performance of the 
s i m u l a t o r  for the p i l o t s .  Then the check e n g i n e e r  may conduct  
a d d i t i o n a l  sys tem rev iews  i n  areas n o t  s p e c i f i c a l l y  covered  by. 
the  LOFT s c e n a r i o .  R e m e d i a l  t r a i n i n g  may be g i v e n  i f  t h i s  i s  
n e c e s s a r y .  

LOFT i s  new t o  o u r  f l i g h t  e n g i n e e r s .  They have  expres sed  
some r e s e r v a t i o n s  a b o u t  the adequacy of LOFT t o  p r o v i d e  the 
n e c e s s a r y  i n  depth system rev iew w h i c h  f l i g h t  e n g i n e e r s  had been 
g e t t i n g  d u r i n g  r e q u a l i f i c a t i o n  checks .  T h e i r  concern  i s  mos t ly  
associated w i t h  the  long-term e f f e c t .  W i l l  f l i g h t  e n g i n e e r  
system knowledge and o p e r a t i o n a l  p r o f i c i e n c y  d e c l i n e  i f  LOFT i s  
g i v e n  c o n s e c u t i v e l y  for  t w o  or three y e a r s ?  Should w e  have a 
mix of LOFT and r e q u a l i f i c a t i o n  checks? 

T h e  LOFT d e b r i e f i n g  o f f e r s  a n  o p p o r t u n i t y  t o  p r o v i d e  the 
real i n s t r u c t i o n  of the program. T h e  i n s t r u c t o r  is now free t o  
make h i s  comments o n  the conduc t  of the f l i g h t  a f te r  p o s s i b l y  
b i t i n g  h i s  tongue  for  the p r e v i o u s  f o u r  hour s .  T h e  i n s t r u c t o r  
i s  aware of the o b j e c t i v e s  t o  be accomplished for each s c e n a r i o  
i n c l u d i n g  the s u b t l e t i e s  involved  w i t h  c a r r y i n g  o u t  the 
o b j e c t i v e s .  T h e  scripts w e  u s e  ampl i fy  t h i s  i n f o r m a t i o n  for the 
i n s t r u c t o r .  T h e  i n s t r u c t o r  must a d v i s e  the c r e w  of these 
o b j e c t i v e s  and t h e n  rev iew the i r  performance i n  f u l f i l l i n g  the 
o b j e c t i v e s .  

T h e  d e b r i e f i n g  for LOFT i s  u s u a l l y  l o n g e r  t h a n  the b r i e f i n g  
phase.  I t  i s  animated  q u i t e  a b i t  m o r e  t h a n  the d e b r i e f i n g s  of 
p r o f i c i e n c y  checks. I feel  t h i s  is  due  t o  the f ac t  t ha t  the 
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i n d i v i d u a l s  f e e l  m o r e  involved  i n  the t r a i n i n g  w i t h  LOFT. They 
w i l l  par t ic ipate  i n  the d e b r i e f i n g  m o r e  a c t i v e l y .  Most t i m e s  
t h e y  c a n  d e b r i e f  the i r  own performances v e r y  w e l l .  T h e  l e s s o n s  
they have l e a r n e d  w i l l  be remembered for a long  period o f  t i m e .  
Unl ike the  p r o f i c i e n c y  Check, the  c r e w s  cannot  come back w i t h  
the thought  t ha t  i t  wou ldn ' t  have happened on the l i n e .  S i n c e  
they  are  allowed t o  use  the i r  own d e v i c e s  and r e s o u r c e s  t o  
accomplish the o b j e c t i v e s ,  t h e y  cannot  e a s i l y  r a t i o n a l i z e  away 
a n  error. These are the best  l e s s o n s .  

T h e  i n s t r u c t o r  must be w e l l  t r a i n e d  i n  order t o  conduct  
LOFT s u c c e s s f u l l y .  The  i n s t r u c t o r  w e a r s  many hats w h i l e  
p a r t i c i p a t i n g  i n  the program. H i s  performance d i r e c t l y  a f f e c t s  
the  degree of r e c e p t i v e n e s s  of the c r e w .  H e  must u se  a g r e a t  
amount o f  f i n e s s e  i n  o p e r a t i n g  the s i m u l a t o r  so tha t  it w i l l  n o t  
detract  from the realism. H e  must be i n t i m a t e l y  famil iar  w i t h  
the l i n e - o p e r a t i n g  environment  e i ther  by f l y i n g  the l i n e  
periodically or  making f r e q u e n t  l i n e - o b s e r v a t i o n  f l i g h t s .  

W e  g i v e  a comprehensive t r a i n i n g  program f o r  o u r  new 
i n s t r u c t o r s  . W e  o u t l i n e  v a r i o u s  i n s t r u c t i o n a l  t echn iques ,  
o b s e r v a t i o n  s k i l l s ,  and e v a l u a t i o n  c r i te r ia .  Each month w e  
conduct  an  i n s t r u c t o r s '  r e c u r r e n t  t r a i n i n g  c o u r s e  which each 
i n s t r u c t o r  must a t t e n d  a n n u a l l y .  T h i s  r e c u r r e n t  program reviews 
the in fo rma t ion  p r e s e n t e d  t o  new i n s t r u c t o r s  as  w e l l  a s  p r e s e n t s  
r e c e n t  topical informat ion .  

Our B-727 i n s t r u c t o r s  are  q u a l i f y i n g  now t o  be able t o  
conduct  LOFT. Each r e c e i v e s  a comprehensive b r i e f i n g  on the 
LOFT concep t  and a review o f  the LOFT s c e n a r i o s .  P r i o r  t o  their  
conduct ing LOFT u n a s s i s t e d ,  each i n s t r u c t o r  is  observed and 
coached by a s u p e r v i s o r  w h i l e  conduct ing LOFT w i t h  a l ine-crew.  
One or t w o  LOFT periods may be r e q u i r e d  t o  check o u t  an 
i n s t r u c t o r  i n  LOFT. 

W e  u se  LOFT t o  supplement  ou r  other t r a i n i n g  programs. T h e  
DC-9 i n i t i a l  t r a i n i n g  program has a LOFT p r o f i l e  i nco rpora t ed  i n  
it f o r  F i r s t  O f f i c e r s .  Most of the DC-9 i n i t i a l  F i r s t  O f f i c e r s  
have upgraded f r o m  f l y i n g  F l i g h t  Engineer .  T h i s  i s  u s u a l l y  
the i r  f i r s t  expe r i ence  as a p i l o t  for the a i r l i n e .  W e  have 
inclcxded LOFT t o  i n c r e a s e  t he i r  f a m i l i a r i t y  w i t h  l i n e  
o p e r a t i o n s .  

W e  know tha t  ou r  t r a i n i n g  program i s  s o m e w h a t  segmented i n  
i t s  p r e s e n t a t i o n .  W e  t r a i n  for p r o f i c i e n c y  i n  each maneuver 
s e p a r a t e l y  w i t h  the o v e r a l l  o b j e c t i v e  of having  the t r a i n e e  
t o t a l l y  p r o f i c i e n t  a t  the end of the t r a i n i n g  program. T h e  new 
F i r s t  O f f i c e r  has n o t  had many o p p o r t u n i t i e s  t o  p u t  a whole 
f l i g h t  t o g e t h e r  i n  real-time. Our LOFT e x e r c i s e  schedu les  f o u r  
legs t o  be flown real-time. The emphasis o f  t h i s  t r a i n i n g  i s  t o  
f a m i l i a r i z e  the t r a i n e e  w i t h  the normal o p e r a t i o n  from t akeof f  
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t o  l and ing .  I t  p r o v i d e s  the t r a i n e e  a n  o p p o r t u n i t y  t o  p l a n  h i s  
f l i g h t  and pace himself  i n  the normal environment.  T h e  
i n s t r u c t o r  makes i n p u t s  as n e c e s s a r y  t o  a id  the t r a i n e e  i n  
comple t ing  the f l i g h t s .  S p e c i a l  emphasis is  p u t  on  d e s c e n t  
p l ann ing ,  d e s c e n t  prof i les  , and meet ing c r o s s i n g  
r e s t r i c t i o n s .  W e  program i n s t r u m e n t  c o n d i t i o n s  for approaches, 
b u t  p r e s e n t  v i s u a l  c o n d i t i o n s  soon enough t o  a l l o w  the t r a i n e e  
t o  a l i g n  the a i rcraf t  w i t h  the  runway v i s u a l l y .  W e  u s u a l l y  
program c rosswinds  t o  a l l o w  practice of crosswind  l a n d i n g  
t echn iques .  

W e  had t w o  mot ives  i n  mind when w e  i n c o r p o r a t e d  t h i s  LOFT 
program. T h e  primary mot ive  w a s  t o  decrease the amount of r ea l  
a i r c ra f t  t r a i n i n g  r e q u i r e d  for p r o f i c i e n c y .  T h e  secondary 
mot ive  w a s  t o  p r o v i d e  the a i r l i n e  a p i l o t  who  w a s  more l i n e -  
o r i e n t e d .  W e  w e r e  s u c c e s s f u l  on  both coun t s .  W e  have reduced 
ou r  a i rc raf t  t r a i n i n g  f l i g h t s  by ha l f  f o r  o u r  new F i r s t  
O f f i c e r s .  Line-check-airmen report t h a t  o u r  new F i r s t  O f f i c e r s  
r e q u i r e  less gu idance  and are  g e n e r a l l y  m o r e  capable d u r i n g  
the i r  i n i t i a l  o p e r a t i n g  e x p e r i e n c e  f l i g h t s .  

W e  have used LOFT t o  supplement o u r  f u e l  c o n s e r v a t i o n  
program. Each LOFT s c e n a r i o  i n c l u d e s  a t a b u l a t i o n  of f u e l  u s e  
for each of the legs  flown. Each t i m e  a leg  i s  flown, the 
i n s t r u c t o r  l i s ts  the f u e l  burned p l u s  any remarks e x p l a i n i n g  
e x c e s s i v e  consumption. W e  obse rve  the f u e l  c o n s e r v a t i o n  
t e c h n i q u e s  o f  each c r e w  and compare t h e i r  f u e l  u s e  w i t h  p r e v i o u s  
f l i g h t s .  I f  w e  need t o  s u g g e s t  improvements to  the c r e w  i n  
d e b r i e f i n g ,  w e  have a data bank t o  compare t h e i r  performance 
with. T h e  comparison can  be an  eye-opener f o r  the  c r e w  w h i c h  
shows l i t t l e  r e g a r d  for  c o n s e r v a t i o n .  

A s  w e  prepare our  advanced s i m u l a t i o n  t r a i n i n g  program 
under  Advisory C i r c u l a r  121-14C, LOFT a g a i n  w i l l  be used as a n  
i n t e g r a l  par t  of the  package. W e  have p l a n s  t o  a d m i n i s t e r  t h i s  
LOFT i n  a s i m i l a r  f a s h i o n  t o  w h a t  w e  have done on the DC-9 for 
o u r  F i r s t  O f f i c e r  i n i t i a l  t r a i n i n g .  W e  a re  p l a n n i n g  the four-  
hour  LOFT program w i t h  one  normal leg,  one  l e g  c o n t a i n i n g  
abnormal and emergency f l i g h t  o p e r a t i o n s ,  and a d d i t i o n a l  legs  t o  
demons t r a t e  the performance characterist ics of the a i r c r a f t  w i t h  
va ry ing  c o n f i g u r a t i o n s  and o p e r a t i n g  t echn iques .  W e  i n t e n d  t o  
u t i l i z e  the i n s t r u c t o r  a c t i v e l y  d u r i n g  t h i s  t r a i n i n g ,  and one 
the  t w o  r e q u i r e d  legs  have been  completed, w e  p l a n  t o  t a k e  
advantage  of s o m e  of the s i m u l a t o r  gadgetry t o  make comparisons 
of v a r i o u s  performance characteristics and demons t r a t e  the 
effects  of va ry ing  c o n f i g u r a t i o n s .  

W e  have d i s c u s s e d  developing  a leadership and command LOFT 
program. T h i s  would s e r v e  t o  supplement  o u r  t r a i n i n g  for new 
Cap ta ins .  The s c e n a r i o  would c o n s i s t  of s i t u a t i o n s  w h e r e  a new 
C a p t a i n  would be called upon t o  e x e r c i s e  h i s  new leadership 
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f u n c t i o n s  and demonst ra te  h i s  management capabili ty i n  s e l e c t e d  
r e p r e s e n t a t i v e  s i t u a t i o n s .  

I n  summary, a f t e r  u s ing  LOFT f o r  approximate ly  t w o  years, 
w e  have become b e l i e v e r s  i n  the program. W e  are becoming m o r e  
a c t i v e l y  involved  and soon w e  w i l l  have  LOFT programs 
o p e r a t i o n a l  for a l l  of o u r  aircraft .  LOFT is  n o t  a panacea t o  
s o l v e  a l l  of o u r  t r a i n i n g  needs.  I t  does  f i l l  the gap p e r f e c t l y  
between the a r t i f i c i a l  Appendix F checking and the real world 
s i t u a t i o n .  

Discuss ion  

CAPTAIN TRAUB: You mentioned the t r a i n i n g  v a l u e  o f  ove r load ing  
c r e w s .  My q u e s t i o n  is ,  h o w  do you go  abou t  doing t ha t  and s t i l l  
m a i n t a i n  a r e a l i s t i c  s i t u a t i o n  i n  the s c e n a r i o ?  

CAPTAIN WHITEHEAD: W e l l ,  I t h i n k  t h a t  t h i s  ove r load ing  
occurs--and w e  do n o t  do it i n t e n t i o n a l l y - - i n  t h e  f l i g h t  
e n g i n e e r ' s  seat. That i s  the c e n t e r  o f  c o o r d i n a t i o n  a c t i v i t i e s  
i n  the a i r p l a n e  w i t h  the g a t h e r i n g  o f  paperwork, a n a l y s i s  of 
problems, etc.  Occas iona l ly ,  even i n  the l i n e  s i t u a t i o n ,  the  
f l i g h t  eng inee r  w i l l  become over loaded ,  and the c a p t a i n  needs t o  
c o n s i d e r  t h i s  i n  t h e  o p e r a t i o n  of the f l i g h t  and hand le  it 
accord ing ly .  W e  have b u i l t  t h i s  f a c t o r  i n t o  ou r  s c e n a r i o s ,  and 
it i s  n o t  ve ry  d i f f i c u l t  t o  do. I t  i s  easy  f o r  the  f l i g h t  
eng inee r  t o  become time-pressed. W e  have p u t  it there so t h a t  
t h e  c r e w ,  especially c a p t a i n s ,  rea l ize  v a r i o u s  workload demands, 
both i n  normal and abnormal s i t u a t i o n s .  

MR. WARRAS: You spoke of  c r e w  managers. A r e  you r e f e r r i n g  t o  
i n s t r u c t o r s ?  

CAPTAIN WHITEHEAD: N o ,  I a m  t a l k i n g  abou t  the c a p t a i n  as the 
c r e w  manager. W e  would l i k e  the c a p t a i n  t o  be able t o  see how 
t a s k  demands affect  h i s  c r e w .  I n  some cases, h e  may need t o  
make an e x t r a  t u r n ,  or ex tend  t h e  downwind l e g  so tha t  the w o r k  
can be accomplished. A l o t  o f  errors tha t  have r e s u l t e d  i n  
i n c i d e n t s  are due  to  the fac t  t ha t  c r e w  t a s k s  w e r e  n o t  
accomplished. W e  want t h e m  t o  be able t o  see t h i s  and be able 
to  d e a l  w i t h  it when it does  occur  on the l i n e .  

MR. THIELKE: You s a i d  t h a t  the i n s t r u c t o r  must be w e l l - t r a i n e d  
i n  o r d e r  t o  conduct  LOFT s u c c e s s f u l l y .  I t h i n k  a l l  of us  i n  the 
room would a g r e e  w i t h  tha.t. You s a i d  t ha t  a n  i n s t r u c t o r  must be 
i n t i m a t e l y  fami l ia r  w i t h  the l i n e  o p e r a t i n g  environment  ei ther 
by f l y i n g  the l i n e  or by making f r e q u e n t  l i n e  o b s e r v a t i o n  
f l i g h t s .  D o  you f e e l  t ha t  l i n e  o b s e r v a t i o n  p rov ides  an  
i n s t r u c t o r  w i t h  a n  i n t i m a t e  knowledge of l i n e  f l y i n g ?  

CAPTAIN WHITEHEAD: I w a s  r e f e r r i n g  t o  a n  i n s t r u c t o r  w h o  may n o t  
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be medically q u a l i f i e d  t o  f l y  the l i n e  any longe r ,  b u t  w e  can 
s t i l l  use  h i m  i n  the LOFT environment .  Where he w a s  once  
f a m i l i a r  w i t h  l i n e  o p e r a t i o n ,  he i s  no longe r  d i r e c t l y  
associated w i t h  it, and we encourage these people t o  go o u t  and 
observe  a t  r e g u l a r  i n t e r v a l s  so they w i l l  have an  a c c u r a t e  
p i c t u r e  of the l i n e  s i t u a t i o n .  

CAPTAIN NUNN: J a y ,  I s i m p l y  want t o  concur  w i t h  w h a t  you said 
abou t  i n s t r u c t o r s  and the i r  q u a l i f i c a t i o n s .  I n  fact ,  j u s t  t o  go 
one step f u r t h e r ,  o u r  i n s t r u c t o r s  are a c t u a l l y  changing t h e i r  
roles, becoming actors. I f  we  are n o t  c a r e f u l ,  i n  view of the 
f ac t  o u r  union r e p r e s e n t a t i v e s  are here, the Screen  A c t o r ' s  
Gui ld  i s  going t o  be a f t e r  us.  Maybe ALPA, APA, and F E I A  had 
better watch o u t .  

CAPTAIN WHITEHEAD: T h i s  i s  very  t r u e .  T h e  i n s t r u c t o r s  are 
becoming actors. Our s c e n a r i o s  are w r i t t e n  j u s t  l i k e  a movie 
script  would be w r i t t e n .  

CAPTAIN NORMAN: J a y ,  w h a t  i s  D e l t a ' s  p l a n  for z e r o - f l i g h t  t i m e .  

CAPTAIN WHITEHEAD: I a l l u d e d  t o  it b r i e f l y  i n  my comments 
r ega rd ing  121-14C. W e  are p lann ing  t o  use  LOFT accord ing  t o  the 
Appendix. I a m  n o t  s u r e  h o w  Appendix H a p p l i e s  s p e c i f i c a l l y ,  
b u t  as f a r  as  the Advisory C i r c u l a r  on LOFT, w e  are p ianning  t o  
use  it as a v e h i c l e  t o  supplement  the normal t r a i n i n g  
environment ,  the Appendix E t ype  t r a i n i n g  s i t u a t i o n  w i t h  
r e p e t i t i o n s  and so forth.  On o u r  other aircraft--1 a m  n o t  
thoroughly  f a m i l i a r  w i t h  the others, I a m  on the DC-g--begin 
w i t h  a series o f  t r a i n i n g  maneuvers and e x e r c i s e s  i n  a LOFT-type 
concept .  I t  is  n o t  LOFT, b u t  a LOFT- type concept ,  and t h e n  g e t  
i n t o  s p e c i f i c  maneuvers. I see u s  ma in ta in ing  the s a m e  type 
posture--giving p i lo t s  a good workout i n  LOFT pr ior  t o  the 
l ine-check .  

CAPTAIN NORMAN: I have n o t  had a chance t o  review your  
s i m u l a t o r  i n s t a l l a t i o n .  What do you have? A r e  you us ing  a 
s i x - a x i s  s i m u l a t o r  now? D o  you have up-to-date models? 

CAPTAIN WHITEHEAD: T h e  DC-8 i s  n o t ,  and the DC-9 i s  n o t .  W e  
have one AST 727 which i s  a s i x - a x i s  system and the L-1011 i s  a 
s i x - a x i s  s i m u l a t o r .  W e  w i l l  be g e t t i n g  a n o t h e r  1011 and a n o t h e r  
727 s h o r t l y  a f t e r  w e  move t o  our  new i n s t a l l a t i o n .  W e  have a 
mix o f  both t y p e s  of s imula t ion .  

CAPTAIN ATKATZ: W i t h  r e f e r e n c e  t o  the A c t o r ' s  Gui ld ,  have you 
had d i f f i c u l t y  w i t h  i n s t r u c t o r s  pas s ing  the i r  s c r e e n  tests? 

CAPTAIN WHITEHEAD: N o ,  w e  have a v e r y  comprehensive t r a i n i n g  
program for i n s t r u c t o r s ,  which is ,  of cour se ,  associated w i t h  
the s e l e c t i o n  process. W e  s t a r t  w i t h  ground school o f  f o u r  days 
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d u r a t i o n  and t h e n  g e n e r a l  p r i n c i p l e s  involved  i n  be ing  a n  
i n s t r u c t o r .  W e  t a l k  abou t  concep t s  and theo ry ,  and then  w e  work 
on  the s p e c i f i c s  of the t r a i n i n g  s i t u a t i o n s .  W e  t h e n  send t h e m  
t o  the  s i m u l a t o r  t o  view the a p p l i c a t i o n  o f  the concep t s  t h a t  w e  
have t a l k e d  abou t  for the l a s t  three o r  f o u r  days.  T h i s  i s  a l l  
b e f o r e  they  g e t  involved  w i t h  the i r  p a r t i c u l a r  a i r p l a n e - - t h i s  i s  
j u s t  the role of be ing  a n  i n s t r u c t o r .  Once they  have completed 
t h i s  phase, t h e y  go through t h e i r  a i rcraf t  t r a i n i n g  a s  an  
i n s t r u c t o r ,  l e a r n i n g  the aircraft ,  t h e  s i m u l a t o r  o p e r a t i o n ,  w h a t  
t h e y  need t o  i n s t r u c t ,  the prof i les  and s y l l a b u s  requi rements .  
Associated w i t h  tha t  i s  a b r i e f i n g  on LOFT. Of cour se ,  before 
they a c t u a l l y  do each p o r t i o n ,  whether it be a check-r ide,  or 
t r a i n i n g  i n  l i e u ,  or i n i t i a l  t r a i n i n g ,  or LOFT: t h e y  are 
observed and ge t  on-the- job t r a i n i n g .  They are approved by 
s u p e r v i s o r y  pe r sonne l  b e f o r e  t h e y  are tu rned  loose. 

CAPTAIN KARABELLA: A r e  a l l  o f  your  i n s t r u c t o r s  l i n e - p i l o t s ?  

CAPTAIN WHITEHEAD: There are a few w h o  are not--they are most ly  
l i n e - p i l o t s .  I n  a coup le  o f  i n s t a n c e s ,  w e  have people w h o  
a d m i n i s t e r  t r a i n i n g  w h o  have n o t  been l i n e - p i l o t s .  W e  do 
u t i l i z e  pe r sonne l  w h o  have been l i n e - q u a l i f i e d ,  b u t  are no 
l o n g e r  m e d i c a l l y  q u a l i f i e d ,  b u t  as a g e n e r a l  r u l e ,  m o s t  o f  o u r  
i n s t r u c t o r s  are  l i n e - q u a l i f i e d .  W e  u s u a l l y  rotate t w o ,  three, 
or f o u r  t i m e s  a y e a r  i n  o r d e r  t o  ma in ta in  o u r  l i n e -  
q u a l i f i c a t i o n s .  

CAPTAIN KARABELLA: You said you rotate t o  ma in ta in  the 
q u a l i f i c a t i o n s .  A r e  any o f  these people d u a l - q u a l i f i e d ?  

CAPTAIN WHITEHEAD: Y e s ,  b u t  they do n o t  s e r v e  i n  that  dua l -  
q u a l i f i c a t i o n  f u n c t i o n  as i n s t r u c t o r s ,  however. 
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