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•1 NOTICE

~~~ document is disseminated under the sponsorsh ip
ot the Department of Transportation in the interest
of information exchange. The United States Govern-
rnent assumes no liability for its contents or use
thereof.

NOTICE

rhe U n i t e d  States Government does not endorse pro-
lu ct s or manufacturers. Trade or manufacturers ’
names a p p e a r  herein solely because they are con-

• idered e-~~entia l to the object of this report.
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- These Proceeding s were taken from t l . c  t a p e  r e c o r d i n g  of
the speeches with onl y minor editing . In some ca ses  it was not

- 
poss it le to oltain the illustrations used l y some spea l ers , never-

- theless their references to mot ion picture 3 or projectuals have
teen retained , for to have edited them out would have unduiy dis-
torted the text .
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t r u t  m o t t

M R .  IVEI ) ,-\\ : I i s c ’t i l d  I I k e ’ t o  e c h o  t h e  t I to cs o i’ds of  Ken Dod ge
an t i  5 l i \ ’  t h a t  on b e h a l f  o f ’ t h e  1:11 1 z u l  so i~ou Id  like to we I come “ott

o t h i s  0 ( 1 1 1 1 0 1 , 011cc . P e r h a p s  t h e  I i i ’ s t t ii i n s  t h a t  ‘ S 00 o u r  mii i nil
this tno cit i t ig , t h e  u m i  nt i s of eve i ’v b o dy  ;is a m a t  t o t -  of  f a c t  , i s  pe r  -

( t a p s  t h e  c~ o ;i t ( m e t  - You u m i  g h t  he w o n d e r i n g  wh  we ‘ ro  not  ho lii i h g
t h i s  w o r k s h o p  i n  ‘Ci lu l l I , h u t  I i k e tn o s  t s i t  UI! t i 0115 , t h e r e  ‘ s a good
S i d e  and :i bad s i do . I wo t t  ‘ t i m m o n t  i on  t h e  h a d  s i d e  , i i ’ ou w e r e

U t’  i v  i t i g  i n  t h i s  t im o i’ n i n g  y o u  p r o h a b  l v  k n o w  t h a t  . The good s i d e  i s

t h a t  t h e r e  ‘ s n o t  Ii lo g  t o  do o u t s  i ti~ so t h e r o  (‘o re  u t g i  v o s  us t h e

o p p o t ’ t un I ( V  t 0 t’ea 1 1~ ’ i n c u s  i n  on t h e  q m i e s  t i oiis t h a t  a i-c b e f o r e  us

a t  t ii I s con fe rence . I s av t h a t  n o t  t o  be hum o rous  b u t  t o  be

ser I ous. I t h i n k  t h a t  t h e ’ s u b j e c t  of  t he W a k e  V o r t  ox Ccl le v i a t  i o n

or the I n  i’t cx \vo i d a n c e  St’s tents is u p p e r n m o s  t i n  t h e  ni I nd s  of t h o s e

of us  w h o  h a v e  a h e a d  of 115 dec 15 I O n S  t o  lt~, m a d e  on 1 in it ed i-c —

s o u r c es  f o r  P ,I~i) wot -k . So , i t i S an I m p o r t  a n t  t h i ng  . W e hope  t h a t
y o u  can  p u t  ~‘our minds to t h e  t a s k  ove r  t h e  n e x t  t w o  d a y s  t o

p a r t i c i p a t e  and  ge t  t h i n g s  r o l l  l o g .  I w o u l d  like to i n t r o d u c e  T i m
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sc hi i oh g e t s  us b h l d k  t i l  I~h e r e i t ’  w e r e  a f ew i’ears ago . ‘the  s t a n d —
a r d s  t h a t  “ou see for Ii dv h !n ceel S ’ort ex s t - stems , 2 . 5  n a u t i c a l- m i l e

O l t d  2 iiaut i C O  I 1l1 i i  5,’ 111 1 U I l l iU l l iS  h i rt ’ c o n m p a t  ih i e  is’l th all the spec i fi d

11 5k f o r oe s  t h l l t  are ~oin~ on ri ph t n ow . lou  w i l l  n o t  ice  u n d e r
the 2 . 5 Il l i c I t  I d !  1 — III I Ic’ lIIl fl l lllUI1i , f o r  e x a m p l e  , t h a t  m o s t  of t h e
s tandards are 2 .5 miles ; however , to be c o n s e r v h ! t i v e  w h e r e  v o r t i c e s
m i ght he I I  g i - e l u t e r  h ; i : a r d  t h a n  o t h e r s , i~’e h a v e  p i c k e d  some s t a n d -
: l r e l s t h l u t  ;ire lari,ler t h l l f l  2 . 5  n a u t  i d h i l m i l e s , n a n l e l i ’  3 and 3. 5.
, \ s i n m i l a r  Sde n hi l’io i s  p r e s e n t e d  in  t h e  2 n a u t i c a l - m i l e  m i n i m u m
St  and  11 rt l s

On the ri p h t side of the screen , i~’e have assumed a certain

re d u c t i o n  i n  t h e  d e p a r t u r e/ d e p a r t u r e  s p a c i n g s  in s econds , w h i c h  ‘

l i lt ’  again consistent w i t h  t h e  t a s k  f o r c e  s t u d i e s .  Now , one of t h e
questions ls’ h I C I l  I ’ l l  l e a v e  y o u  with at the end of the analysis is , 7

,\re those r e a l  n u m b e r s ?  Ichat do i~’e have  to  do to  ge t  to  t h e s e
d e p a r t u r e  s e p a r a t i o n s ?

To b r i e f l y  go ove r  t h e  r e s t  of t h i s  s tuds ’  a s s u m p t i o n , we a r e
i n t e r e s t e d  o n ly  in  t h e  I F R  a v e r a g e  d e l a y  p e r  o p e r a t i o n s .  1~e have
not assumed a n y  b e n e f i t s  f o r  a d v a n c e d  v o r t e x  s y s t e m s  u n d e r  VFR

o p e r h u t i o n s .  For  t h e  s ake  of s i m p l i c i ty  we h a v e  a s sumed  a l i n e a r

interpolation between 1985 and 1995. In the kinds of delays that

we are talking about , this does not present any si gnificant devia-

t i o n  f r o m  a c t u a l  v a l u e s .  In  t e r m s  of a i r c r a f t  o p e r a t i n g  c o s t s ,
t h e r e  h a v e  been a n u m b e r  of d i s c u s s i o n s  is’h e t h e r  to i n c l u d e  r e n t a l s ,
depreciation , passenger costs , and so forth. A gain , to be on the

c o n s e r va t i v e  side , we have assumed only the direct incremental

operating cost of the aircraft , namel y the flying and maintenance

costs. It does include the fli ght crew as well as the cabin cress’ .

All the values that you see w ill be expressed in 1976 dollars , the

prime reason for that being that the latest aircraft operating

data available was for that y e a r . Ilowever if you want to trans-

late it into any other year , it ’s j u s t  a q u e s t i o n  of s i m p l e  m u l t i -

p l i c a t i o n  by t h e  i n f l a t i o n  factors. H
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d e l  a” i s  ha set! on ~‘our  thei uuant l c u r v e  and t h e  tielluantl Curve ~S a v e ry

difficul t cjuant its ’ to ti c  t1o’~’s’n . ,\s U m a t t e l ’ of fact , I haven ’t

seen i t t j et !  tIOis ’ II  f o r  l i i  r o r a  f t  - I h a v e n  ‘ I even  seen  i t  t i e d  dois’n

f o r  t h i n g s  l i k e  I v o i ’v  soap . For  the ai r l i n e r  the need is the

e l a s ti c i  t v  of  d e m a n d  w i t h  price or t h e  elastic it of  d e m a n d  ss’ i t l i
w l i i t i l i ’s_5 t i m e . I ‘ tI l i k e  t o  sn’  t h a t  Unless you can tie t h e  delluz! nd
I u n c t  i o n  down , e~xp l  I C  i t  1~ -’ , t h e  w h o l e  a n a l  S’ s i S t I l l !  t \ ‘OU ‘ re 0 0 1 1 1 1 m g

Up i’s’i t h  is som os ’s’hat i m p r e s s  i o n a b l e  On tIle I I I  r i  i nc  int l u a s t  rv . \s a

matter of fact , i f  you  c an in f a c t sav e a b i l l  j O l l  t b 1  I l l r s  h ! l l t I  shoss ’

that you coultl get a ti iscount rate of 1 2 p e r c e n t  , peoPi C i n  t I l e

a i r l  in e s  w o u l t i  he i n v e s t  i ng  i t . ~o I ‘d i i  ke t o  isa” U~~ iI i n  \ ‘O(l need
to  g e t  t h a t  t l e inand  c u r v e  I I y ou ’ re g o i n g  to  m a k e  p r o j  cot  1 0115 of
the fu ture of the cos t b one  f i t s .

~lR. CIIAVKIN : T h a n k  y o u .  I t h i n k  one p o i n t  I w o u l d  l i k e  t o

m a k e  i s  we w a i t  a n x i o u s ly  f o r  t h e  n i i ’ l ines to colIllI le I l t 011 t h i s
l’ e h a v e  r e p r e s e n t a t i v e s  of  t h e  a i r l  i n e s  and ,\‘I’,\ h e r o , and  t h e  a i l ’-

l i n e s  kno is ’ d e l a y s  cos t  th en l  Illonev - I t  ‘ is no  seC r e t  .‘ s \ l l t l  t h e
P r e s i t l e n t  of .-\ ‘ I ’ ,-\ r e c e n t ly  s a i d  f r a n k l y  i t  was  S4 00 o r $ S t l O  m i l l  ion

a ~‘ear t h a t  d e l a y s  l I r e  c o s t  i n g  t h e  a i r l i n e s . The eluo st ion of Is’hl o
does w h a t  to  shorn is  a sep lI l -a t e  qu e s t  i o n  f r o m  t h e  f a c t  t h a t  i t
does  c o s t  ~non ev  . But  t h e r e ’ s one o t h e r  ~~0 m t  I is’ould I i k e  t o  l i a Is e

Is’hen we t a l k  a b o u t  a 1 5 — m i n u t e  as’ e r ’ au ~e d o l n ~’ , 1) o’hl k h o u r  d c I h l ’ s ’s in

t h e  s~’s t e r n  a r e  over  an h io s i r  01’ boll  r antI  II qu a  l’t CI ’  - fli~i t i s  t lie

a v e r a g e  f o r  t lie e n t i r e  f l e e t  i n t o  t h a t  p a r t  i o u l  U I ’  a i i ’l ’u O r t  . Tha t

is how \ ‘OiI  do a d e l ay  a n a l v s  i s . But t h a t  d o e s n ’ t  meal s thhl t evcr\’ —

body  i is l e v e l  h I t  1 5 Ill in i,ItOis - The t Ie 1 1 1 5 ’ s  iso ~~ a ns i  “011 1’ p011k  h our
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I hi p this,’ oil  — go i ll~~ P F O g  i’ h IIlI I~ 11111is l l I I t l  we  is i i  1 ho  I e l on  t liv I rig ls’Ilh ! t iso

Ii 111k I 5 I l sb s I  i t  1 o n a  1 o f  f o r t  rt ”s b lI I rod  i f  OIl s,’ Is h I S  t o  oo i i i s  I s _ I t ’  F 1 1111) 1 0-

15011 t 1 n g  Is h i  ko so i’t cx a I ls, ’ V i ,s! t 10 11 lIt t h e ” so t i  i’c o . ‘Flit ’ SOC oiid 1h1

s o! S O S  t 011 101’ i’Oh ‘ 5 IsO l k s h i O 1 )  St ’S 5 15 ) 11 , oh  i oh w I I I i’o I I 01’, St  U t  00011 t is

111 11 do l’s ’s’ I l l s _ I l l  St  I’ 5’’ , \ 1, P ,\ , a I I L I  01 l ie ’ I’ U S e ’ 1’ 0 I’ gIlll i 15 lIt tOl l S . I n t l i t ”  Is O I’ K —

slit-up we hope to he a b l e  t o  p r o v  Is,l t’ I,! Illore I h ltogl ’ III od st h l t o  of  l! i’ t

II iss t’S slIloli t IIII LI i’ocollullohiLb t t’I,’hIl I,) I O ’ SV  r o t b i l  I l’s,’liI s,’ h I  I s f o r  s o  I t o  x 111 1 11 1 111 —

t I s ’ l l  h I l l s _ b  i llip I 0111011 tat ion.

I l l t od :i v s SOS S i on  , I w I I I ho p iv 1 n g  a~i Os’ o I’ S’ I t’ls 0 I t hit ’
11 I ’ O P F I I l S I  inc ill s _ I Ihi ~~ SoUls, ’ ‘at’ I hi t ’ l I l I c k g l ’ o u h i s _ l  s up po i ’ t i n g  t ho  lIl I li i hIl i :11 —

t 10( 1 ci  t o  i’ t a I l s _ h  t hi t ’hl 1:11 1’ 1 I )u l 1 h hI n1 f l’Olli  Lu l l  p1 L’ V l’s’ I I I d I s cu s s  t he

t o c h i l l i C l I l p t’o g i ’I I l l i s  b l I ss _ I l’ t’ S l i lt S .  I ‘ LI l i k e  t o  Olli p h u l l s i r s’ h e r o  t ha t

ho l’ s, ’SII i t s  t h a t  Ph! i’I Is’ I I I ho  t I l l K l u g  I l b O u t  Il l’ s,’ t h o  0( 1 1 111 1 1111 1’ l O l i

01’ a I ot o f ci to i t  I SI! I h a s  go h i s ’ OI l I r O I l l  0 t his,’ F 0s,’ll t o  F 5  , h o t  hi .-“,I II s,’S

ant I  hIt Fl I g hi t  . I t a I so i n v o  1 s t ’s _ I s o v o  i’ l l  I s O I l  t r a t ’ 1 0 1’S ills : li lt 1 lu g I he ’ S

IIIa i O F  11 I I ’l l ] 1300 0 Olli liJi) 1 t’is , o’Ollis t l l t h Ilt 5 , a I l s _ I  t i l l  IV , , ’  I ’S 1 t I C  S h I l l s _ I  111 11 l i v  0 f

lie poop  1 t’ r i g lit  ho i,o i n  this ,” lulL1 011cc ’. So Is i t  bout t 1’ \’ I r ig to go

t h r o i i g h  a l  I the recogii It l o l l  fo l ’  t h o s e  i i i s ’ o I St ’ s_ I , I w i l l  s 1111 1) 1’s’

r e t ’,,’ r \ ‘ol,i hIl t’ K to t he Sb ! ko sot ’ to x is ympo s ~ urn ho I s_I in 15 11 5 Ii i h i p  I OIl  In

F e b r u a r y  of 10Th . ‘1St ,’ contr il’sutors arc 1 ISt O t I i l l thlO proceedi ngs.

1:0 1 1  owing I ’ ll I’ l’ s talk , b o o  ‘I’ VIIl c : s v sv 1 5 l i , w i l l  g ive ’ p i  lot 00111 -

men t s 0 f it hI! t i t ‘ s I i ke  f I v I r i g  I I I  1111 hI  I I o V 1U t Os _ I  V 0 I’sli s 1111 1111 -

alleviat e d t’O l ’ t O X .  I thl i I’Ik I hioso O O l l l l l l O I l t S  ls’ I l I  h- u t’ p al ’tit ’i l l a l ’ I ’ s’

p e r t  i rico t to t lie t a 1 Ks ans,1 p105’ i d e  501110 0 l’L’ tIOll s’ 0 to i’s’h ll!t 1s t’ ‘ V t ’

hi s, ’ 011 s_ I 0 I I I ’ S  III t Il L’ Ill III ill i at  i 011 1st) 1’ K , I ‘ i t’ ( [ l i s t  l i e ’  011 t 0 1 d t I l l !  t
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Rus s Ba rIser i s  go in g  t o  bhI s’ o hI 1 1 11 1 1 t hat l’s i l l  I l it  l ’ O s _ I i I t’O , I  00 ‘ 5 t 11 1 K
so he ls~~ 1 1 he t h o  first sI)Oaks,’i’ . Russ llll r Ii t’F is from Our F l i g h t
Reseu rs,’b Cs,’ntoi ’ b i l l s _ I  Il s,’’ S hOs, ’I1 tIle v o r t c ’x p l ’o gl ’ l l r n  ~nana go r o u t  l i t
that Center t’o t’ this ,” l a s t S 0V e ’ll or t’ I glu t V o l t  I’S

Al Poissois’ t I ’OIli \ A S ,\ I l o a s _ I s _ l e I l l  I ’t s , ” I’s i s _ i  I I w ill s, 1 UI) I I i i  S sos s lo ll

i t Ii 15 s_ I i 501,15 is i 0 11 0 1’ 1., l iii t OU I’ P l l I I i i s  al ’ s,’ t Os _ I ll ’s’ hI lls _ I is’hZ( t l i t ’ 5 t’t’S h I S

retlu I r el i le i lt  s f o r  l Ilt tI l’O 1 1111) 1 t’I l is ,”nt  a t  1011 .

I ’bie p o i n t  t h a t  I want to h o g  i n  w i  t h i  i s  t h a t  f o r  a b o u t  20
from I 95(1 to I Ir I , N A S A  b u s  h e ’en I h i v o l  vet! in I s h l h l t is_ ’ t” oa I I

has  io  v o r t o x  I ’esoa rch . ‘Flit ’ oh ,i o Ct  lye ItUS to t i’v to uhi s_ Ior st antI Sos
50 1’ t lot’ is 501’s,’ t01’IIiO s_I , h ow t hi t ’s 11105’ Os,I 111 t lie 1,011 1 at 1110 5~~IiO l’s,” , a I l s _ I

how to viS ua l I :o what t h e  s o r t  ox i s t l ’ I,lO t tll ’ O ~~i5S .  ‘Fl i t ” a n a l  s t  1011 1
t o o l s  t h a t  ‘ s o  has ,1 in t ho oar I y s_ lays wei’e l a rg e  1)’ O l l Ip i  r i c a l  s _ I a t  a
f i t t s , ”s,l t o  t h e  v o r t e x  i ’oI 1 u p ,  i t s  p a t h  t h u r o u g h  t h e  atlll osphuo Fo , i t s
pe t ’ S i S t l ! h l c e  i l l  aIls, ! ou t  of  g r O U I l s _ I  e f f t ’o t  - ‘l ’hosc a n a l v t  it ’a I  t o o l s
w o r e  o f t e n  a p p i  ft” s,i h u t  d i d  y o r v  l i t t l e  to lout !  t h u s , ’  i’ t ’ s o a r o h ’i o r  t o —

wars_ I a 1 t or jog the vort OX S t  FUO t uI’O - 501110 of  I h i t s bill \ I I I l l  i’ y 0 f l o u t is

that wore  ongoing in  t h e  earl y 19Th ‘s i nvo I s t ’s_ h s , Is ,” v s ,’ I opn it ’n t  0!’ F

vortex m a r k i n g  s V i s t s , ’ l h iis to i s I I p f I O I ’ t t h e  I’! i gh -iI Ros oars,’hu \ o t  i s ’ i t  I t ’s .
‘I So s y s t  01115 Il l Ost  o f t  en uSos _ I  So Fs,’ C i t  h i o r  corv I 5 0 11  S~~ S t  s,” I l l S or
c h a l k  d u s t .  The l a s t  000 1) 10 o f  “ o a r s  1s t’ hias ’ t’ h’t u,’on l5o rki flg w i t h

t h e  Je t  P r o p u l s  ion  L a h o r a t o r ’ s ’  on a c o nce p t  of  U S in g  an  o t h i v i o n o

g lv c o l  s o lu t  ion  ads ,I ed a t  t h e  j o t  exh hius t to 1 lllIlli i h l lI tt ’ t h i s,’ v o r t e x

m u c h  l i k e  i t  was  in t h e  t l ay s  l%’hiOI l  1’sC hi l l s _ I  S I l i Ok e i n  th io t’ng l I l t ’s .

‘lou coul s_ l seo pretty soil t h e  v o r t o x  p a t h  o f  t h e  o l s , I  s l l lO k C v a ii’-

c r a i t .  IPL 51( 5 p c i - s u i n g  t i l l s  ap p i ’o I J c I l  011 t h i o  b a s i s  t h a t  i i  1!

50 lot tol l  t o  a l l  cv lI l t in g  t h e  v o r t e x  00 111 LI h o t  h -us, ” 1 Otl l ls _ I tlue n l l l a V h e

t h e r e  was  It oIly t o  i l l u m i n a t e  t h e  v o r t e x  in an  o p or a t  i O l l h ! 1 Oh 15’ i I’ e’ in -

ll lent  t h a t  w o u l  LI ho d l v  I I ’Onl l le f l ta  l i v  11cc o p t  al ’s le .

Abou t  J, 9 2  t h e  j o  j I l t N ,\ S,,\/ h , ,\ ,,\ p r o g r a m  w a s  i l i l t i a t  Os _ I h I l l s_ I t h a t
— 

l ’saS  w h e r e  it’ s,’ i - c a l  lv s t a t ’t e s _ l  p u t t  lug t i le  emp huasi s 011 l l l i n i l I i i : l ! t t o l l

r e sear ch  -\t that t i m e  t h e r e  w o r o  a n t l r n h e l ’  o f  s,’OI lL ’ c”p t  s that hi l l s_ I

been  p r o p o s e d  t o  N A SA  ant! t o  t h e  FA A wli ich o f fc ’ r s,”s,i P1’0111 i s e  Li I
being able to  m i l l  i m i : c  t i l e  s ’o r t o x  0l I l i t o l ’  t i u e  v o l - t e x  s t r u c t u r e .

Some o f  t h e s e  w o r e  suppo rtes ,l by very 1 l U l l ted Wi l l s _ I t l l h u l l s,” l t e st s .
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Sonic by  s i l l I p i d ’  a n a l y s i s  b in d  501110 wet’ s,’ J u s t  way -out  i s _ l o u i s .  O ut’
f i r s t  t a s k  Is li s t o  so t  U I ) al l  s , ’ v a l u h l t  i on  p r o g t ’a I l I  i l i  i s l l i c h l  it t’ c o u l d

s V s t e 1 s I u t  j o I s t  l~ run  t h r o u g h  t h e  isboht s. Foul’ OVIJIUhi t i on  f a c i l i t i e s
so r e  1, 150th , t h i i’eo o f  wh i c h u  ~‘ou ‘11 see i n  a sh io t ’ t 11105’ i o  t h a t  f o l l o w s .

I be !o ur t h  111 0 ju t ’s’ ls II 5 t h e  \tSIt ’S 41) by 80 f o o t  is’ind t t l n l l c I oh  l o l l
i s  sbois’n i n  t h i s  si  i s ,Io .  I n  o i ’t lor  t o  c om p a r e  resul t s , a l l  f o u r  of
t h e  f l I c i l  i t  j e i s  I I S O L I  a s t u n s _ h a r t !  llios,loi a l l t l  t t ’ st  t e t ’h i I l i L h U O .  G e n e r a t —

in g  t h e  t o r t  i ces  l’s ll is a 3 percont scale ~4 I l I o d o l  I ab o u t  II six foot

s p a n )  - l~e a c t u a l  I~ ’ c r e a t e  t h s , ’  v o r t e x  in  t h e  t u n n e l  , l e t  i t  p rocoe t l
dols ’ll st  r e am , an s_ I  i m p a c t  a isii~~1 1 s c a l e  I l lOcl e l  of  a is’ing representing

a f o l l o w i n g  l l i r c r a f t . The  f o l l ow ing  model uses a roll ba lance t o
l l l ea s s , lr e  th ’Ie r o l l i n g  m o m e n t  u p s e t .

Before we s o o  the m o v i e , t h e r e  a r e  t oo  m o r e  points l ’ tl l i k e  t o
b r i n g  o u t . The  f i r s t  i n v o l v e s  t h e  e f f e c t  of a v o r t e x  on h e l  loop-

t er s .  A b o u t  3 y e a r s  ago \AS,\  r e s e a r ch e r s  f l e w  an 1111111 helicopter

i n t o  t h e  w a k e  of a C - 5 4  a i I ’plane. As far as I know , t h i s  i s  t h e

on 1~ ’ t e s t  o f  V o r t e x  eh l c o u nt o r s  of a h c l i c op t c r  i n  an airp lane s’s’ako. 
- 

ç

I n  t h i s  t e s t  t h l o  1111114 h a s _ I  110 t l i  f f i c u l t y  in o p er at  in g  a t  v e r y  c l o s e

s e p a r a t i o n  distan ces (less than one-third of a mile ) behind t h e
C- 5 4 .  T h i s  w a s  a v e r y  1 i l l I l t O t I  t e s t  and does not resolve the over-

a l l  q u e s t i o n  of t h e  h a z a r t l s of o p e r a t i n g  h e l i c o p t e r s  in c l o s e
p r o x i n i t v  t o  l a r g e r  a i r p l a n e s .

The second  po i l lt  to  b r i n g  ou t  h e r e  is t h a t  a l l  of our t e s t s  t o

s l a t e  in f l y i n g  h i e h i n d  a i r p l a n e s  si tS  a l l e v ia t e d  v o r t  i ces  h a v e  beell

done  a t  an a l t i t u d e  of r o u g h l y 5 , 00 !) to  12 ,00(1 f e e t  a b o v e  t i l e

grouns , l . I h e  b i g  t e s t  of v o r t e x  I n i n i m i  z a t  ion  comes  i n t o  plac e w h e n

y ou ’ re landing behind an aircraft , in w h i c h  c a s e  you have to con-

s i d e r  t h e  effects that grount l  proximity h a s  on t h e  a l l e v i a t i o n .

The emphasis of the p r o g r a m  t h i s  y e a r  is’ i l l  he to  d e v e l o p  t h e  co~u-

f i d e n c e  t o  l a n d  the following airplane b e h i n d  the generating air-

craft at a reduced separation distance.

Now , can i~’o have  the  ntov ic , p1 easo ’? I~hat von Is i i i  ho 500  in g

in  the movie arc some shots o f  t h r t ’ e o f  t i l e  t a c i l i t i c s  t h a t  sort ’

used  in  the program and  some o f  t I l e  f l i g h t  t e s t s .  T h i s  se t l 5 u e l s ce
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A r eo ,,,2 00 199
Span , m 326

Chord , as 061
Aspect R ar s o 5 4 5

p

L— 75-2411 1
(a) Small trailing model ,

Arsc m2 0 0845
m .853

— CI~ord, m .099
Aap ct tati o 8.70

I
I

L- 75-24 12. 1

~) Large tra il~ ig model,

PHOTOGR APH OF FOLLOW ING MODELS USED IN V ORTEX
ALLEVIA TION TEST FACI LITIES ,
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‘ lo is s” t h is,’ \ ~ 
‘~ t I l l  l i m I t s ’ I , I l I t ’ I s F  I I s ’ s ’ ’  I l ’ t ’ I 1 I 110 1 1 1 . 1 1  s _ t I  l s s ’ ’, l I l s s  k t ’ ;~

, l I I , b  ‘s ‘5 11  C III ‘ s _ ’s’ I l ls ’  s_ ’ h l . I  l i t ’ I s ’ r I ‘. 1  I t  s ls ’, I I I s _ l o r  I 1 1 , 1 1  ‘s sS I I I l l s _ I  I I I  I ho - 
- -

.

ll~ I t  111 1 I s _ I l l  I F s ’ I I I I I s ’ l I  I -

1 1 1 1 5  l I(’\ I “tO l IR ’l l s_ ’ o I ’ ~ s~~l t~ l l c ’ s r i  I h is ’ i s ’ I lo is I l l s ’ 0ls _5 , h O I i s .  -\I1s _ I ‘

s _ I l l  F I l l s ’ I 55 ’ s ’s 1 1 1 1 1 1 1 I s _ s l I  I’ F s 5 s_ I 1 111 Is 5 ’ US ’ s_ s _ I I I ,  s_ S “ I 0” I I s_ s I I sOt  I l l s ’

rO s s_ l O I S , s _ ’ I I O  it ’ l l  l s ,’ l I  i t s r l l h s _ I  rs ’ h 5 I  s ’~ ’ O h 1 t  1 I s ’ , I F I s , ’ I  S I T s ’ , I I I’ t l ’ .I l t  b I l l s _ I  t h e

s_ s I l I t ’ I’ 1 I I I ’ s _ I ‘-. I l 0 II I l s _ ’ I I  I I . Ii I ‘-‘ 5 I 015 ‘~ bO r is ’’ I l l s ’ ‘‘ 1 ‘‘ l1ls ’s s _ l  0 I — ‘I l l s ’ AI s s I  l o S s  I l l s  i t i s s _ I s ’ I  I ” ' I 5 I s ’ I I l l t s ’ s _ h 5 5 5 1  1 l s _ ’os _ ’ t s ’ s ’I l t  l ’ s_ ’ I  l o s _ h ‘O F ’ s  s ’s r l s ~~. 1 5 1 ’ .

S-’ l I s _~ l t i s  1 110 5 s _ s l ’ t s _’ \  I I s ’s , ’, I l l s _ l i  I t ’ s  It h , Iiis ’ I s ’’s . I ’ h I i ’~ I, l s _  1 1 1 1 5  Is jS’

s_ I s ’ s  s i  op t ’s _ I “ I ~os I I I s t I  l ’ s  1 s ’ l ’  I b i s ’ ‘ s o  I ’! i’S Il l i l l  1 111 1 , , l I I sill pr s 5 g F ,l I lI . 55’

il’ s,’ I lie “ ,i lilt ’ I s _ C  hut ’ s  i s_ I lls ’ s_i I .1 s i l l s ’ I’ , l I I I I  ,I Ii s _ I I s ’  I Is ~ss i i i  I llo s _ Is ’ I o~ o ° h’ l
I 11111 I I I  t I l l  5’ 15 ’ 0 I l i t ’ 1 I I’ I:~ ‘ .1 hI l l s _ I  I l l g  ‘ t  I I I I ll s _ h I ho I lls ’s _ I C  I
S I t ’ S  I l it ’ . I l l s ’ I o “ 1  I F l s _ k  I I I  I b i s 5  F I s ’ I I s_ s I t 1 ,10 I I I I  5 15 ’ I 8( 11 1 I I I s_ t U f

I l l s _ I  t his ,’ I l l e s _ l O  1 ‘. l ’ s ’ , I s _ ’ l I  1 “ s t ’ s _ s _ I  s_ i l 1 s t I l l  I 1 1 1 1 1  I I  / ‘,s ’s_ ’ — I l l s ’ i
’s _s I I s_ 5 i t 1 1 1 1 :

1115 ’s _ h O  I I ~ “ 015 ,1 1 , 1 1  i ’s_ h I I  1 s _ I l  “ 1  . 1 l 1 s _ ’ s ’ ( ‘ 5 1 1 1 1 1 , 1 1  0111 I s ’  s _ ’ I l O  1 1 1 1 1 0  I I I  1 1 1 1  I

‘ s  .1 I s_ ’ .

I Ii I S ’  l I t ’S  I “ s ’ s _ I l l s _ l I t  5 ’ “ I t s _ u t ” 1 110 I s _ I  I t’I’ 1 , 1 1 1k  , s t  I I ~ s _ h i’ s_ s l i h u l t  I s,’ S

I l l s  s~~l ‘ s _ s I l l  t ’~h fl 1 , 1 1 1 1 0 1  — ~I , I l ’ ’ s  I , I I I s _ I . \~ ‘ , t  I I I  t h i s ’ i s ’ I  l s ’Is I l l s  I1 I s_ ’s _ I t ’ l  11l s _ ’’s  I l l s ’

I l l  Ih o i s ’ l ’ I ( ’ \  u s _ s I t  I s  l I l t ’ s 
~
‘‘s ’~~’I’~ 

1 1 1 , 1 1  I l l s ’  t i c s ’s s_ ’ , l 1 ’ l ’ l h I s ’ 5 ’ ’ , I I I  1 1 1 1 ’

C ,I’~ s_ ’ I l l ’ s ’ I lIs _ h’ 1 4 ’lIs _ Is’hI “ s _ s I 1 1 , 1 1  Itt ’ s h I l l  I t u r k  lI 5 I F  I s_ ’ s l l S  5 -0 101 F b I  I I s _ i l l

s _ I l  I I l l s _ C ’’ l’ s ’ I V  01(5 1 l ’ s  — I I I  I Ii I’ ’ t l ’ s ’ I h is ’ I oh 1 t tI t I l I s  I I I s _ t s _ h s’ I s _ h I l l  s s _ ’

b~~, I s _  k I t’  , l b r t 5 i l I  ,‘ . 1’ 111 1 I o ’~ “ s _ I  I o s _ i I ‘ 1  , l I I s _ ’ s ’ l ’ s ’ I s _ ’ r o  I 110 I s ’ I I  s ’S ‘, ‘ s  s - I  0111

11, 1 ’, s _ I s ’ ‘s o its _ Is ’s_ h I i i  Is ’ l’ s _ S l l l i s _ h  0 !  I s ’s I —

I ’ I i  I 5 III ’ S I ‘~ s ’r  I s ’” “ I I s 5 I s _ ” ‘.s ’ l I l s ’ s~~I I h i s ’ 5 , 1  i ’ I ‘s I I I g i l t  I t s r r k s _ l t~ l l 0  s_ ’h l
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2 a t  30 s_ I t’gi ’ es,’s , hInsI ispo i l ot ’ 0011 1 l g i l r ~ lt t O i l s , 3 11051 ‘1 lIt 15

t s_ legl ’oe s . ~1i o i ler o o u f i g u r a t i o n s  I aIl s _ I III 35, s _ b t ’g F o o s O t ’I’o 1
,
1 i g lut

t es t Cs_ I IL O sI 1 ‘ 111 s’ e rt  11 1 11 t h a t  l O s , ’  15 5,0 11 15,  t 5’ t a 1 K a I Ut ab o u t  11111 t

1)11 i’t 101,1 lot’ oas 5’ OIls _ I  t ho 1
,

1 I g u t  t e s t  l’ s_ ’ SU I t  is . l i l t ’ . , 3 • i l l s_I 4

~)0 ii Cl’ s a t  1 5 s_ I e g r e e s  is  a oont g i l l ’s_ it on t b i~~t is _ as l’ L ’Ce ’flt 1 s’ In —

~~~~~~~~~~~~~~ v e s t  i g a t e s h  l iv  l)eI aIls_ I iso hope to I’! i glu t t e’sI i t  il l b t ’h’ri l a l ’v - You ‘

luot iCe thllI t it Oofll t’S V CI ’y 0 loSs’ to s_ hr i v  in g 515 tO is_ hl r Ll 5 t h e  O p t  1 1110111 H

pOin t.

I s_h i s_b II ie lu t 1011 t h l L t  t h e  s p o i l  or s_’on f l g l l l ’a  t i o n  has I is, ’e’n I I  i g h t

t s , ’S t e s_ I  , I OIl s_ I 2 h i t  t hue 30 s_be’ groois she H OCt 1011 , ansi h I l l s 5110011 515,11 i i i  —

01111 t i ’ o I l i  ll~~ fli o l l ien t  l ’O s ,lllO t ions . A s St io K I s_ ’ liiel’lt  1 Ofl Os _ l  it s,’ h a v e  v e t

to land bob ins_ I an a i l’O r a f t  sc it Ii hill a 1 1 e v  tI l t es_ I scal~s,’ howe ’s _ e r  t ho

spo i l e r  oon f i gut’at 10115 t h a t  iso ’ l’s’ l o O k i h i g  lit nOi ’s - 2 , 3 ansI 4 lit

IS s_ ie gi’ecs - s_b show soni c p l ’O l n i so .

Now , t h e  11111 ,1 or i t y  o f  t hu e Sj)o 1101’ ic t i r k  has boon s _ I ons ,’ 00 t l u e
74 7  m o d e  I . I)c I h i h i S  s , l of l€ ’  is OlliC as_ I s_l i t 101111 1 1001,101 test \ ‘lOrk  it i t  S a

DC— 10 ans_I L— 1 1)11 - Tluess_ ’ i’s’eI’e 0 0 0p e r a t  i vi ’  e f f o r t s  it i t b i  t h e  Il ianu-

fac tul ’ers in li e ip i n g  us liv 1i l’OS’ i s _ I  1115, t I l e  I l l O s b e l  it , ansI Do I hill s

b UlLs_I that t hit’i’e Il l- c Sp O i  101’ 001111’ i lh li t i o n s  011 t h e  DC— 1(1 h l h h s _ b  L —  1 0 1 1

i~hi it’ll i s _ i l l  t’~ s, luoo t he II ’ VOrtex i c akes  -

ALI L1 I t 1 ona 1 1 y , sofllt’ pro 1 ilfl I l u U I y  1,1 1 g lit  t e s t  work  w a s  s_ l oO t ’ 00

the L -1 O l l  to con fii ’rn t h e  I l l Od el  t e s t  r e s u l t s .
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I ’ s_ I I I k t’ to 5111111501’ I t’ t I l t ’ 001111’ lOO t I OIl 0 f’fs ’s_ ’t is , t h a t  is , al  tt’ l’

1115, t I lt’ SIiIIII I oasl s _ l i s t  l’ihut loll • bi lls _ I t’ll hlaus,’ ili g the s_J l’h l g  i s _ i  t h  i n  t h e
i s _ I l k s ,’ . OtI l’ lIll s_ leIs t hi lls _ I L u g  01’ e,\h ls’t Iv  icbu I s ’ h lliecIiall I S ill i S p It ’s_ b Oll I li l Il u t

11 1 t I l e  s p o i l e r  case  i s  not ‘s’ s_ ’ry go o s_ l _ I f o  k’ n o is _’ it e l l I l l i l I c t ’S I 1io drag
I L I I 5 I  I LII ’l ’sU lt’I lO s,’ 111151 1st ’ know it c I i I i I u l4 t’S t I l t ’  1 Oll d s_ l i  St I i  ‘ s i l t  I Oh  . l I i e
vortex fin is going to I’ O t l l I l i ’ O C O I l S  itl s,’ral ’sle m o t l i f i c a t  i o n  t o  I n i p i t ’-

a e n t  OIl 110 aircraf t - Iloicevel , the device may h a v e  51S t ’ as a it i s_ I c
f o r C e  g en e r a t o r  - A s _ I s _ l i t  i o na l  l v , t h e r e  ‘ is so m e is_’ o rk  g o i ng  011 r i g h t

now a t  l oic Il S t a t e  to ellllhIflcC t h e  effect of the fin Is_ b i l l s ’  1111 1 5 i l I l i Z i l i g

its I’s e’lial t i t’ S . Ice has’ s’ t’ s t a b i l i s h i e t l  that thel’Ll lilt’ c e r t a i n  sp Oil t’ I’

oolnhi i l l a t  10115 t h a t  is_’e~’t’ t’ffeot’ i’s’s’ in re’s_I tloing tll o vortex Is_ hi ke. gois_’ ,

t lue s poil t’r l’sL’l’ [‘ori lla lIct’ p01111 i t  IL’S l i r e  h O t  i I i C o l i s e L b s _ I e l i t i a l  , ‘sIt tho~’

lliIl\ ’ he 1Is,’CO l’ st abi it ’ . Ad s_ I it jOlla liv , i t  ‘ s w o r t h  h O t  j og  that t 1111 1 t y p t ’
of slev ice causes a s_ I r a g  i lu c r e a s e  t lu a t  c a n  he 01151 l y  r e o o v e r t ’d -

Y ou k n o w , 5 10111 the spo u t ’  r s  sl OitIl ansI you ’ ‘s ’e g ot  a )  I \‘OUl ’ Cl , —~ I ax

cap ab  i i  i t v  h a c k hills_ I \‘OU hai’ t’ ret luc esl  the tlrag h IlL1 you  ‘ be in a

hotter st hi te. ice have sbuoic n tIlhi t t h e  s p o i l e r  s’Ol icCI i t i s  ap p i  i o u—

Me to s,’~ l i s t  1 115, a u r o r a f  t aluLl gs,’lue rhlll v takes m i n o r  h a l ’ s lwa l’ e C l i a n g t ’s -

Ill SOIlls,’ cases ~‘Oll has’s’ to ohange t l i s’ b ly d r al l l i cs  I I  l i t t l e  lilt , or
II1IL)’he the Clt’Ct I ’ical svsteni . ‘l ’I ie iliform at loll t h l l t  ‘s I’soe u gelue r at es_ b

ins _ l ic a t s’s t h u e  liOS it lolli n g aIls1 slesi gn of spoiler SVs te lll s On futuro

a m l ’ C r a t t  SIlOtl I tI Pr0hali IY oolus isl s,’r their use for’ ‘s’ si l’tCx lIl i Il imi :li —

t i o n .  lfe a l s o  l i e l i o v e  t h a t  p r e s e n t ly  t l u e  u s e  o f  t h e  spoilers is a

m o s t  p r o l l l i s  i ng  cOli s’ t’ I ’ s t  101 ’ e x i s t  i I l g  Il i I’c l ’ a f t  - lfe hasb 11 1111 11111 —

f a c t u r e r  t a k e  a p i ’elil lii narv look a t  t h e  I’e a s i l i i l i t y  of e m p l o y i n g

sp i i n c  d e v i c e s  o r  a s h r u g  s _ b C S ’ I O C , SI ’sl l l i  l o a t b  configui’at ion h i l l s _ I  t h i s ’
s i ’so i  I o n s  on a 74  a i r c r a f t  - ‘Fl ue s p o i l  el’s teli sles _b to b u a v e  t b i c  most

p r o m i s i n g  r e s u l t s .

‘10 sort of finislu off au s_l s_ le ss’ril’se ichat is_’e are s_ Io ing in 0111’

t’\ p c r u l l i e l u t a l  p r o g r a m , I i ’ou ls_ I I’ t’sth lte t h a t  Our u n s _ l e r s t a n s l i n g  of

the FL ’ Ill t I Vt’ Illpol ’ t lluce of I i’hIg s _ l i  St 1’ i hut ion h i l ls _ b voi’t i s’ i t  v s _ l i S t  r I —

l in t  i Ohl h,Ll OIlg t h e  Is_ like , espec hi l i v  151 t lu  l’ e g h l l’ Ll to thus,’ s Iio 1101 ’ S 15

110 t ‘se rv goo sl . 1cc bill S’ s,’ II S i’s
~—
’
~
’ l h l l l s’s_ I illo slt’ l t bull t 1st ’ ’ l’e t’lliI) I OV 1115,

in tests r i g lut  1100 • frolll icb i ioh ice Call III ts’r t h u e  t i s _  i itt a long thIs ’

i s _ I big, thereby L’hua lug ing t hue lo a s_ l s_ list l’ ih ’ s t l t 1011 , IllusI go tbo is ’ lus t l’ t ’llll l

antI mcli sure 101 I lug lllOllleli t S il l t lu e lt’ llkt’ hi ll s_I lISt’ hot it I ye
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I i  h i s _ ’ l ’ l ” s l l l e’ I s,’l S t 0 IIIL ’II S I l l ’ s’ t 110 i sh i  he i t ss’ I I’ . f~s,’ C h I l i  l ’ s l I t  Sp o  I I  cr 5  on

t h e  is_ i l Ig , lihi s _ i t 1’ b i lls _ I t’s l ’ s t  11 1 11 Il I i e ’ t tel ’ ‘s Ills _ I t’ 1 s t  h I l l s _ I I Il~ o f ’ t he h a s  I s ’

L’ f f s ’ s_ ’ t is s ’s f ~ ‘,ill I O I l s _ I  s_ I I itt I’ I hilt I OIl 1111(1 s_ I I’lig s_ l i st I’ i ‘ s i l t  I OIl  -

\ s_ bs _ I  it 1011,1 I l s ’  , I’ ll 15 ph i It it ’ll 111 1’ III Os_ I s_’ I is go i ~ig to pI’ov i s_h’ St’ s llls _’

l i S t ’ I ’ l l  I s _ h O t II fti I’ s o  I ’ 1 1’~
’ 1 1l~~ 111111 I c I IC a I t 001111 1 (1115’S . \s 305’ 111t’llt I out’s_ I

s’ ,l i’ I i s ’ I’ , t IlL’ ill i t  1 , 1  1 1 1 1 1 1 1 1 o f  i s _ a  I IsO r Is _  11 1 01 ‘ s i t 1  ill ’ s’ SC I sb  S t  U s _ I l s ’is o f ’

he is hI l l ) 1111 s it  this’ ‘so rt s’~ is _ Il k1,’ i Ilto Ii ‘s’ oI’tt’x Phi 11’ h I l ls _ I t hs’ has i s _ ’

m o o  s_ ’l ’ l t ’ l b  t s_ ’s F this , ’  10 l’t cx t I ’s m ’ o ’ s ig l u  t l i t ’ l I t  I1IOS pIle i’s’.

\Ois  , i s , ’ hhi t ’ it 1 1111 t t 1,1 1 111,11 eli o t ’ P l h l~’ S 1111 1 111110 r t  1111 t l’sII I’t hills _ b the

5 1  500115 sioc i ’s ’ o f  t I lt ’ itO Ks’ is i l ll port alit I s _ i  l I h l s I e I ’ S t  h I l l s _ b  - I l n s _ I s ’r IL

0011 1 I’Ils_ ’t i s _ i t b I  ,‘\t’rollaut i s _ a l  I t o s e a l ’s’h ,\ ‘~ 5 s ’ s C i l I t t’5 o f ’ l’s F l l l O s _’t Ohl , II

001111 11 t s,’r s_ ’ s_ ’s s_ hc ,’ bill s hi s,’s’Il gt ’li t ’I’II ti ’s_I t 1111 1 I S  II  V i  ‘~s’Ol1S moos_ Ic I ing o f  t h i s , ’

‘ s s ~ Ft e l  lsli kt ’. I IISt is_ I l I l t  to sh is i i c  \‘OlI SOill e’ 0! tIl l ’ I’ s’SiI i t s  of’ t 11111

colllI’ Ilt s’l’ C5~s_ lt ’ I, i t  l l o u t  s_ l OS s’ m l  b i 111 5 i t  i l l  1111 1’ p11 Ft  i Cv I a  r s_ Iot a i I - lchhi I

I ‘ vi,’ p 1  s_ ’t  t t ’s_ I bl s,’l’ s’ I _S t h e I h l s _ l l l s _’ s_’ s_ l F O I l  l u g  lllOllI s’ll t 011 Ii tOlIOis _’ i ng
l i i  l’L’ 1’,I I t l i i i  ,l 1 1 1 1 15 1  l Oll  s_ ’s I t lue sI’sac lOg h o t  lst ’s_ ’hl t I l t ’ 1’ lap ‘s ’o I’t l b’x a n s I

h is _’ is 1115, t ip 1 01’ t 5’ \ . , \ l l s b  I ‘ vs _’ s_ Ion s,’ it f’s_i I’ t he’ I’ll t i o of’ vort s,’x

St rohlgt hi s o f  I I~~ 501’ 1 ox I 0 t’ I op  ‘s o  i t  ox h I t  hi V I I  1110 of t ito , bIl ls _ I 0 I’

5’~ j h1 b i  I St l’ e’ I l g t  h . ‘s_ mI s _ I YOli ss’e I h a t  l iv vary i~ig the p o s i t  i t ’l l  o f  t ho

f i  Ill’s V O l t  05 , I I I  1 t I i i  s s_hint’ l It t h i s ’ Sbi l ll t’ 1 1 ft cos_ ’ff Is’ len t , ‘sO i l s_’llhlll gt’

t h e  I’O I I ing IllollIoli t s’ OIl S I s _ I s ’ I’Iil ’s 1 y - Now , t l it ’s 5’ l’ s,’ s ’ s i l t  5 s_ IO Ilti t s’\lls ’ t I V
C OrI ’L’SIi Olld to l ’ s_ ’ ,i I i s _ o r  I s _ I  c O I l s _ I  i t  i 0115 , hu t  I S is p h lrt 1011 1 Ob po nit is

c o m l i p a r a b ’  I c  to I lie I h I l l s _ I 1115 hi p l’ sFt ’ s bl c hi COlI f gi lr ll t loll of t 110 l is _ i t b i  a

I’ l a p  V s _ ’ 1 , 1  S’S 1 111051 t Is ice as St 10115 as t l ie is’ i lu g t il’ s Vs ’s m t  e’ \ hIlls _ h 0011

get ,i Ia l ’ gs ’ l o l l  1115, m om ll s_ ’n t  h i l l s _ I  t he ot bI er c .ise here s _ s ’ s  1’ l’ s’s ‘(‘s l l s _ l  S I s_ ’

I’CIIIOV 05, OF re’t l’IIL ’ t I bIg tIle ’ 0111 I’soa I’s_ I f l a  P h I l l s _ b  I’s~’ 
is it ion 111 5, ~i \‘s_ ’ s F t t’\

he Is,’ aIls _ I lIe Fs_ ’ h o t  S of’ 11011 r I ‘s’ s’s_phi l I St long t I i .  FIle c 0111 3’ i l  Ii ’ I’ s_ ’Os_I s_ ’

l’s I’ e s _ I  i c I s a I a I’ g e’ s_ bill 115,0 Iii l’O 1 1 i 115 II lOl l I s ’ll I - I h i 5’ s_ ’ s ’ s lll b ’ s Il I (‘ I’ L’O s _ I  s’ he’ i n  g

a v iSs _’OllS 1 1 1 0 s _ I C I  illg i s  111551 O l i l ’ sOl ’ s l e of 1111 1 151 1 lug the l Ilt s’raot jomi of’

t lie v o rt e,s w i t l i  itmospher ic phieliomenli , t l l r l ’ l l  I eluoe in t h e  b ltmo sl ’sllo 10

it ill s_ I is_ hea l ’ 11 1 1 lie I t  m o s l ’ s h s’ l’ s’ h i l l s _ I  t lii ’ Il l I I ils,’IIOL’ of t I is ’ 5I’ollllsl l’s I bi lls,’

011 t hue 00 I t  s’s I t SI’ I f - 5110011 but’ l’s,’ is OI ls, ’ 5 s’s 1 1 0  \ , f s _ ’s r VIII ’ 1011 5 lit ”lu -

s_I i l l i o11s i ’,~’1al t i m e  51 eju s of IL SO r ts ’S s_ bes L’Oll s_ I i Ilg s_hi ss _ mi h I l l s_ I loo sing

acro ss t h i s’ gI’ Olllu s_ I hills _ I jli t i ’l ’II L ’t l u g  Ill I I V 1 5 0 0 1 1 5  i l i I l l i I l s ’l ’  is’i thi t h e

lioullsharv lavs ’r . I t  isUS 1001111 that in t l u i s  01155’ t h e r e  is SOlIlO
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c I1~ l l l 5 t ’ I I I  t lie I i gh i t aIls_ I I lie 111 0 5 s’ s_ l I t  p a t  hi of  t l i t ’  vo  I t  ox , hill s_I
, s _ l s o  t h i s ’ tls’Oa\ s _ i l  t h e  v o r t e x  i s  c o n s  i s _ l s ’ l ’ a h ’ s I y  0 I I C I I a I I C 0 s _ 1 .

lcblli t I v t ’ 1 , 15  I s _ I l l i s ’ 51101511 on t h ’ so left Is the Sort I c a l  ~05 it l Oll

ot ’ t hi s’ 5011 t s r  of r lit ’ ‘s 0 h’t e,\ hIS Ii t i l l i C t  10 1 1 o 1’ t ho I at oral po’  i t  i on

i n  t ellI S 01 S C l i i  s pan - i h i e  so I is _ b CII IV t’ 1’ s _ b ’ s  I’ O ’b OI l t  is t lie s e n t  m o  isI of

th uis V Ort s’s I - b i t  lli h, l h ’ C b i s _’S t h r o i l g l l  t I l l s’ . ‘b ile d o l t s ’s_ b I 1110 s h ow s  t his, ’

~~I
’s_’s_ I i c t e s _ l  p 1 1 1 1 1  01 ’ an imi ’s’ 1St ’ i s _ I  II1OLI t’ I  l l l i s _ l  t b l o  u I l f I 1 I s , ’ I I s _ ’ s’ of  the

gr o l l l l s _ I  p l ~~I I l s ’ i s  to s’bi aug s_ ’ t h l s ’ p o s i t  1011 CoIls is _ b t’h’h A h ’ s l y .  ‘Fli t’ ist’al imi g

l O O t s ’ ’ f o r  a “-4” be t  1s_ t ’ t’ I I  t h i  S 11011 — sI i m n e n s  10110 1 t i w o  a n t I  t lie rca I
is_ or I s _ I  t i nt ’ 1 s a b i o u t  I i  fas_’ to 1’ o I’ 1( 3 , s i m i c e 1~~ r ’~ l’ s’ ss,’lit S -1 ( 10
5 00 0 11 s _ I s

b e t Ill s,’ SUUII11II I’ i l o  Ib Is 011 1’ a 1 I a I \ ’ t i s’ b i l  el ’ !’o l ’t s .  PI ’ e I  i l ’I i f l l , i l’V

rs ’s ’silt s intl icats ’ t h~at 1110 computer cods’ t h a t  st’ 111150 , al  hiough

110 1 l v i i  y 501’ i f  l O t 1 , I S l I S t ’ I’u 1 f’o r p i’Osh lot i rs _g this’ ‘sort cx is_ bi }s_ 0
c h a r a c t e r .  ‘Eb ib s co sle i s  b l v ’a u l a h i l o  for use  n o w  h y  t he l h l a l i i i f O C t U r e l ’ s .

51110 co ll ib ibi mi \ ’ t l oe s  h a s e  i t  antI is l I k i n g  501110 c a l c u l a t i o n s  l I S i I l g  t i l l s

c o s _ l e .  I fail os l t o  p o i n t  Oli t on e  of  the li lni tat 1011 5 0 1 ’ t h e  C o s _ b e .
‘l’hie COLI C starts at the trail ing etlge of tlue is_ 1115 ahi s l g i ’s ’ e l i  a St’ t

o f  i n i t i a l  C O l l s l l t i o l l s o f  the fb i5 fle lsI at t h e  trailing esl ge i t

the se lops thi s’ sl o i s _ l i s t  r e al i l  ch i a  l ad  or  of  t h i s ’  w a k e .  Solll eho\c  its,’ h a y s ’ to

h a v e  th at i h l i t  j a b  0 O mis _ I i t  iom i . I t  cam i  he t’St j m a t t ’tl 01’ I n t i su r e s l  i l l

some of ou r  mhi od ei t e s t S .  T h e  cosl e only is_’ o r k s  oll e itu ’s’ . i t  c an

0111 ” t a k e  t b i s ’  d O l l s_ I  ~ t i ~n s  at t lie t I’ ll i i  1115 L’ t lg s ’  h I l l s _ b  t e l  I “ a i m  ls_ ha t I he

I s _ l i k e  c ha r a o ts’r  i s  s _ lo i s _ m i s t  r eam s , g i v e m l  a w a k e  o b l a r h i c t e r  s l o w h l s t  100111

V on  r s _’a I I  V s’ h i h l  ‘ t go U p S t  I s _ a m  is it S It I l l i tI s_ bet t’Fil i  ihie i s _ h a t  t ope of
is 111 5 lo hId d i  St I i  ‘ s l I t  loll Oh s1 slr a g  sli s t  m’ hint iOn t h a t  i s  i’ t’s~u i  y e s _ I  t o

g i V t ’  \‘Oe I t h a t  ‘stake

\ow , t h e  h’ s’slu I r e l m m e n t  f o r  a s l e t  a I I esh t r a i  I i m i g ed ge con sl i  t 1011
is b Il l s_ Id ’ I m 1 V s _’S 1 ug ~i t ion w I t  Ii I he ta 1’ l a b i l e  tic i s t  151115, t h a t  ice h a v e  -

I t  flay he s m i f f i c  l e n t  to use ex ist in g  l i f t i n g  stiri’aoe lialue ling

t eo lun  i s I t iL ’  S t o  p r o d  ‘s_ c t t lie trailing etl ge COIls1 i t  20 11 5 ant l  11113c c S O I l S ’

emp irical ost imate of t lie t el  r h s _ i l o n c e  or  i t  Slav be r e q u  I Ft ’s_ I t o  have

a v e r n ’ de t a i l t ’d t b e s o r i p t i o m i  of  t h e  t r a i l i n g  es _ I ge c o n s _ l i t  1011 5 h s ’ l i i n s _ l

a n  a I rc  r a f t  i l l  0 r s _ b e r  f o r  t hue cos _ l e to  p roy i s _ b e l IS t ’ fbI I l’OSll I t  is , ‘l ’hi a t

s(ues t ion  1 1 0 5 1 1 ’ t h een  ansi ’s’ e res l ~et -
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I 511 1 F l I l t  Is lik e v i ~ I ’ I s ’ \

I I I s 5 I i t  i s _ ’ I l  Im I h i s _  S I i  s _ I t  I l l s _ i l l  I I i t  I I’s s s _ I i s _ I  I I i I I I i  I h i t  ~
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FLIGHT VERIFIED ATTENUAT ION METHOflS

o CONVENTIONAL FLAPS (ALL AIRPLANES)

o SPL INES (C-54 )

o 30-1 FLAPS (747)

o 5-30 FLA PS - AJJGNE.NTAT!ON - (747)

o SPOILERS (747 AND 1-1011)
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CHARACTERIST ICS OF 30-1 FLAPS

BASIC 747 (LANDING CONFiGURATION )

WAKE PERSISTS TO 6-7 M ILES

UNCONTRO LLAB LE EXCURS ION S AT 4.5 MILES
OR LESS (~~)18O )

30-1 FLAPS

WAKE NOT DETECTABLE BEYOND 4 MILES t’l
(GEA R UP)

1-37 CONTROLLAB LE TO 1.8 MILES
(~~~ 3 O ) C 1 747 - 1.2

C1 747 • 1.4 WAKE AT 2.5 MILES APPROXIMAT ES
BASIC AIRP LANE AT 5 MILES
LANDING GEAR DISAPPOINTIN’ LY REDUCED
ATTENUAT ION
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I ’ h l l i l 1 1 i  I l ls ’ hit I 11 115 1 s’’s hi l l s _ b  I I 5 111 k I , i  I ’ I h i l l s _ I  R ib isis haS’ s ’ 1 1 I s ’ h i s _ b  5’ ’’. I I s_ b

1 1 111 1 i t  i s _ hi S h l I ’r  s ’S I s’lll III 00111 l ’ s ’ I 1111 ) II  I t v 1 s _ ’ r  I Ii s’ I it  I Is ’ S I l L ’ Ft ’ ks _ ’ s_ ’

I I  ‘.3 111 1 Is’s I ’ s ’ h i l b u s _ h  I l l s ’ (
‘ 3 1  I I I  .1 Il s _ ’I ’ b !h,l I s_ ’ s_ ’ l l I I g l l l ’ h l I  i s _ I l l  h i l l s _ I  I h l s ’ S

hIlls _ b 1 s’ s _ s _ I l l  l ’ s’s I I h i h l s ’ hi I 15 hills ’ s_ l O is _ Il I s_ ’ ,~ / I h~ t h u s  s_ i l  1 111 1 l s ’ is I t  11 t h I s’

~l’s I I Ils ’’~ I l l S Ill I I s ’s_ I

l~~I 15 ’ I s _ ’ l i S O b l  t s _ ’r  t h u  1 1 1 k  1115 , i I ’ O h I t  I b i  Is IS t b b l I t s’ \ s ’bI I I l s _ i l h : h l  l it ’ ’ It ’ ‘ i

5s _ i 
~ \ o it es_I 111 )0111 h I t  1 s’ 1111,1 1 I OIl is_ it hi 550 I I s’ I , 1s t ’ is l I l t  y O U  I i ’s k5’s_ ’ I ’

I hi 11 1k 111 5 1 lion I I hs’ f l  0 t 1 1111 t Is hon I lI t ’ I I Ills ’ s’s_ ’ ’ s ’S 1 11,1 1 I I S s_ ’ O S  I

h ens’ I’ I t SI l bs _ I I s’S S l1 01s_ I bill I ~‘ s _ ) l l  111101 1 Il  I i~ s_ ’ I s _ s _ i b ’ l~ s _ i l l  1111 I I I  I (‘111,111 1 is _i ll I 01’ ‘

I l l  ks’ s_ ’ I’ I Il l s _ I s _ l o b s _ l i l t  lii ’ s’ • 11 1 s’ C b i l I  i s _ I l l s ’ sus_ ’hi II ~ I l l  I S lllhl V I l s _ ’ I l’s ’ s_ ’ I l

I I1 s _ ’l v 0111 s _ i f I his ’ s _ I l l s ’ S t  I t ’s l i  .

\t’ sis_ , is s’ ‘ l’ s’ 5 s _i 111 5 I s _ i I I I  1 k h I b ’ s _ i ll I I h i s ’ i l?  1 11 1 1 I)5 . h is ’ ‘ l ’ s ’ S t ’s ’ll

P ls ’ IlIi ’ s’S s_ ’ F I bull 1 I’s s’ Is ’ 1 0  h I l l s _ I  I I ithi s s_ S I ll ’ V s _ ’ l ’\ • v , ’ I\ F I I’ l l  ‘ hIs ’ s _ C S S  f u i  I

IL l ’ I t’It lp t It iss’s’ 111 5 ~ I ‘ 111 5 1 s_ ’ III I s ’ l i l l h l t  It ’ ll is _ it hi II so I h i t  l ’ s  t’I v S I “h i ’ i s ’ a 1 i’
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CHARACTERISTICS Of SPL1NES

U

BASIC C-54 (FLAPS UP) . Ii

WAKE PERSISTS TO 5 MILES

PA-28 - UNCONTROLLABLE ROLL
UPSETS AT 2.5 MILES OR LESS -

C-Sli WITH SPLINES

WAKE PERSISTS 10 4 MILES

PA-28 CONTROLLAB LE TO .3 MILES
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i e f s ’ r e n o e  sp eeth  w l l i c h u  i n  t h e  e a s e  of t h e  “ 4 7  i s  1~l 2 , 111 k n o t s  a t
g 1’O SS  icei g lit . I~e had t h e  Sallit ’ o l u a i ’a ot e r  i s t  ic  c on t r o  ~ ~a h i i 1  I t y  l i t

~:. 5 l f l h l O s  s’Ofl iplll ’C b t o  t h e  b i as  ft a i r p l an e  at 5 m i l e s  . Th Cl ’ C gOt ’s
your on e -h a lt ’ distance that .Jc’b’ l’\’ us _ as t a l k i n g  Il h iout. Al ’t e r  u ) o t

O f  l i v  i n g  , I ‘ s o  O O III C t o  t h e  COliC in s  iob ’l t h a t  ice c an  ach  l ev e  S a l  I
that distance.

No w , b e c a u s e  t h e  i s_ i n t l  t u n n e l  11105101 th i s_i no t  h a v e  a l a n s h i n g

gear on i t we d i d  all of our work with the gear up, then we put

the gear down . IVe found that we lost part of the attenuation , nOt

all of i t. ‘I’ha t us _ as obvious l y a disappointmen t. But to lie p r a c t i -

cal about it , it w a s n ’ t necessaril y the most promising Pract jcal

configur ation for the B~ 747  any’s_ cay. Th is is a plo t of the rolling

momen t c o e f f i c  l e n t  i lI l p o s e sh  on a T-37 u cith the pilot e f f o r t  removed

UU L I you see that at sli stances h eyons l  4. 5 miles you st i l l  have some

p r e t ty  hi ig con trol prOli l elil s • ‘I ’his s h o w s  that we fosblld n o t h ing

beyonsl 4 m i l e s  f o r  the a l l e v i a t e d  c o n f i g u r a t  ion an tI  y e t  s _ h u i t e  a

hi t of scattering. ‘I l ore  are two  ‘s _ t l l y s  t o  m e a s u re  th i s , one i s
qualita tive the other is qulunt itat ive , whi ch is the bes t. The
second is icith rolling moment c o e f f i ce n t s , w h i c h  I LI ’C requir es_ I

in orsler to m a i n t a i n  con t  i nu i t v  ansI co r i ’ el at  i on  i’s’ ith w ind tunnel

t e s t s .  ~ e 11150 use roll accelera tion and i’oll control power  of t h e
airplane , and also bank angles . Bu t i n  t h i s  p a r t i c u l a r  c a s e , we -

‘

have one dominan t difference , thue aerodvnam icists might look at

this and Shi v you ’ ve got a problem here at 2.5 to 3 hu b S. Vol.1

r e a l l y haven ’t solved anything. But look at it from t h e  p i l o t

side. A t 4 . 5  miles , behind a B-747 or a L-l0ll for that matter ,you
enter t h e  sa k e  and before you know wh at h i t  you  you ’ re ou t of it

yOU ‘ ye  been fI ippesl , 180 degree roll or more. You ’re ou t of i t
\ou really don ’t have t inl e to responsb . In  these c I l se S  , l1 l a i i ~~ of
these exposures are 8- , 10- , 12 - , l 5 - s ec on s b  w r e s t l i n g  m a t c h u e s .

I t ’ s Scant  i f u l .  Y ou  get i n  t h e r e  and ~‘0Ll _i s _ l S t  h a v e  hli o l ’ e s l a m

f u n .  I t ’ s just like an arm 5c 1’estl hug match. You are u s i n g  the

T- 37 or t h e  L e al ’ j c t  as  a t or st u e  w r e n c h  to  s t a y  in  t h u e r s ” . ~ o t h e

t m e  di I f e r e n c e  o f  e x p o s u r e  i s  n o t  r e f  1 oct CsI i n  a r o b  1 t u g  mol li en t

2-31
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Cs’s s’ F I’ i s_ ’ I s’b i t COIII I ’s,l 1’ ‘1 St ill . SlIt t s’s 51011111 11 1’ I : 5’ i t v 0 1 V 
~h’1 

I C k I s , is_ e

511 V is 5’ ‘ i’ s,’ get t ~ lug ~l h ’st )ll t t his ’ S allIs ” 1 s’s e I o I’ t’OIl t l’si I 1 h I b ’ s I 1 I t v a t hu n I I’

t hue sI i St allC s’ , h i l l s _ b  I t Ii I Ilk t Ill t ‘ s s igli I I I c h i l it  .

I hs’ I’’ “0 I I  ~l 1 i 1’. ‘ — I 1 1 1 1  5 5’l’ \’ I) I ’Oils _ i o I t S 1 5 hi s’s’Ii llss’ I I I 5 1111

abss I U t 5’ I s’ l i ” s ’ I s’s s con t’ i g~l I’ ll t ion hil l s _ I Roe jug hill s s_ I ll I t e hi Ii I S s_ i I’ s_I I I’—

I’ ic il 1 t V 5i’~~\’ 
‘I ‘ig  ‘-‘s ’S l t ’t  Ii I u g  1L5 s h l l l l l h i  115 1 h u n t  . S Il t  I I t hls ’ !’ s’ I is ILIh\ ’OllS ’

I Ii 1 ~1 ~ 5 ~ lil L t s_I si s’s II ‘ t l ie 1 1 s’v s’ t Ii~i t ~ s_ in  c a iu  11111 ke 511111 1 1 c h a n g s’ s I 0 a II 
‘

Ii I I’h i I h l I l e  ts _ ’ s  , i s _ ’Iu l 0 V s ’ atten uat iOu , t h i s  is the test that is_ I I 1

111)50 1 II t s’ I “ I’s l’05’s’ I t . I F I II t’ac t \‘Otl 5’ 1111 gs’ I \‘s) It  5’ .\ I I  t t 0111 11 1 1 ~ sill s_ i l’

IL 1 1 i’s’ t at iO li liv c Sling i ng spaiu I O3s_b ~l I 5t I I hint l O l l  0110 ls_ h l V , wI ly lusi t I IV

it at I SO s_ IC g Is’s’ S 111)11 1’ t a us _ I 5s’s’ I “t i l l  C h l U  g s’ t hI Ilgil ls’ lIt li t I s_ S n .

ins _ lees _ I sl i t1 . \is 15 5’ ent ei’es_ I t lie us’ake b ’sel i il l s _ I t hue r i  g h it Is’ i l ig  o f  t h i s ’
4 7 a t  4 III I I s’S , I t is _ as 5111 11 11 hillsl t I g St lI1usI I t Ii 111k Its’ Ill I g hi I Sh 1  Y

lucre f ro i l l  IL p ii 0 t ‘ S V I eicpo jut , is_ s’ ha Vs’ b’s s’hill t i I’ul coIl’ s’ Il l I I O I l  h ’ s’ t is s’s’li

it hat t hat ic~ike looks 1 1 ke 111151 i s _ h i l l  t I s go 111 g t 5i I i i  1)5011 t si \ ‘ t i l l  .

.\ I lliOSt sit rs’ct CO l’ l’t’ I lit 1011 . At 4 m l  I ~‘s ics’ got  slls ’hi Il 1 O i l s _ b  i o l  t

thu hi t iss’ si s’c i~lesI t o  ina ks ’  a 301) sls’g l’es’ tu l’Iu h I l l s _ I p i C k  t his ’ \‘Ol’t OX 115

l I t  0 111 1 i s ’S .  At Ii 111 1 l os  li t ’ ~I i5b a s_ b u S h  5’ Iil\ ’ s’I tO s_ b 51111 1) r o l  I . Ills’ L
r I g hit Obi ~~ Ills ’ 11 111 1 1 t’s_ I Out IL bls _ b we bia s_ I t lie 1110 St V 1 0 1 s’ lI t IlihIlls ’ II V 5’ I’ F I s ’ ’

t he re , ansi los s of thue u’ i ghut eng ille .

This is a p i c t u r s’ of thus ’ tis o se t s  o f  V01’t I C 5 ’S 1 15)111

t hue gl’OUIisI . ‘I ’hit ’ a i t’5 l U l l s ’ is II ” i n g  I ,00I) fs’s’t 11505 ’ s’ u s .  ‘ft i s  i S

a 5 — 3 0  s’ s i l u iguI ’hi t i o n  111151 t Iii s is t h e  lilIgIIis ’llt O s_I  C O I l  I I gIl rat lt ’ll .

.- \ghi in , I h is k , us_ho net’s_ Is lltl g b lis ’l’lt at ioI u . Sib t t hus’ l’s’ I S p I’ s’t S gs ’ s O s _ b

V I SU U 1 1’ l’Os) F S h I l t  \‘s)Ll lul lS ’ s’ 11 p i ’oh ’s  1 èiii h u s h  t h i s ’ ~ I’s~’~’ I ~‘n I s _ l e n s  it ‘s’ o r

t lie opt i ca 1 s_ lens I t V , as I ShI V , s_ h o e s  s e e m  t o  co Ii’ s’ I l l t s’ Ic i t  1u i s _ h a t  ‘ is

go i ng to ha 115011 t o  ‘‘on — (‘01111)11 l’ s’ t lint ic it hi this ’ 110 l’llIIL 1 51) — 30 I’ I ,t~’s

s’s_ i ll I’ I gIn r a t  lo l u  , 01’ no ruin 1 1 111151 1 lug con I’ I ~ ll I’ll t I 011 • U U s _ I  ‘‘oIl s’ hIll Sa V I hi ,i

i t  01,1 s’ ILll a l  I s’~ I hit e 01’ a t  t s’luua t 5’ ys_ ’siI Cl i l i I I I  SO al . i g l l l s’I l t  i i  11 1 150 115’

lu~is  11 11 ’.’ 1.155” 10 1 ’  s l I c l u  II tise less b’ i s’s_’s’ 0!’ p h u y s  i s’s

Ne x t ~et of  v i  s’Is gl’hl pl u s • p1 e a st ” . ‘I ’hu i s  i s  211 5s’s’si Iis _ lS

s_I s’is_ii s t l’ s’lL l l l  . \ I I “ott Ilavs ’ t o do I s 1’ 1 V I l~ 1 111 1 t , li IusIs ’ l’lIs ’IL t hi . this ’

ouie on t his’ le ft , the ILil ~ Ill0fl t s’s_ I 501 ’ t s’ \ is sill Is _ h 1’ eli I I V s’ 1 oh ’s l’s’ r 5)1.1 -

The one On th u s’ ri ght i s  t l l s’ fl O I ’l l l l i  I ouue .
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CHARACTERI STICS OF 8-747 5-30 FLAPS

VORT EX AU GMEN TED

SMALLER CORE THAN BASIC A IRPLAN E

1-31 PROBE AT 6 MILES-DOuBLE INVERT ED
SNAP ROLL, ENGINE FLAME OUT

WHO NEEDS VOR TEX AUG MENTATI ON ???

2 -34
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\s’ ,\ t S 0 t 0 1’ v 1 Ois_ g rhi p b i is . ‘I’I u I s I~1 hi II s’ll\ ’ s’ r bi n s i 11 t r I gues _ I ill s ’ S 1 IlC s’

ice ‘ V 5’ s_ be l l s ’ I I . I’S I is I s h i  510111 1 1 e I 115’ s’ I ’ I s’s_ b 511. 1 b’ s u’O I I ,s_ I (s ‘1 1 I s’s l’ s’

hi i I t s _ I  t hi s ’  1 l l I g h ~1e n t e s I  C O I l  I i g u l ’h i t  l o l l  h I n d  St ) 111 s’t 1 1110 ls b i s ’ll  1 115 0115’ h i l l s II I s _ I

5) 1 t ‘
1 11 10 lInus_ I c Ull lie 1 p Ills ’ hi lU 1 v : s’ I t , I ‘ s_ b I ’ t ’ ,i I I ~ a I’ p I’ s’s’ I h i  I t ’ I I

I: ~ l’st of ,i I I , a~ is_ e s’Iuts ’r I hue s o1’ts’x I t l shl 5 O\’ s_ ’i’ i l l hI l I h i t I s’l’ 01

S 5’s,’ OIls _ I S , Its’ lull s_I II t I’Ollit ’l’ls_ I Oil 5 1 Ii t 5’ i’ll I as’ s_’ s’ I o I’ll t I on ILhid t hi h i I 511 l’s’

:‘ ,l k s ’s “051 r Co  - p I I ii t V C I’S’ 1,111 COIll I’s_i r t II Ii I s’ . 511 t I I ‘ S IL ~ r s’ilhs ’llsI 0115

5 i s _ I s’ hi C ce b e  L’ lit iO n  lilusI S lien von ’ I I h O t  Ice II li s’gli t i ye IICC s’ I s’l l lt  ton

i s_ h to thu s’ I l I l g i  5’ 01 lit t U C k  15 b i l l  1 I s _ l i ~ig t o  30 s_ ls’g ls’s’s . So 1ils ’t t V

50011 \‘ tiu 511 : l b  I v S b l l O k s ’S . is _ hi n t ‘ S go i l h g  Oh . ,\ fls _ b keep l’s’l’lemb’s’ I’ I ng
t h a t  t his ’ 1 ~l 5 hl C S 011 t he l’ Olie 01 V IC t 1 111 II I 15 I : i  lie 1 5 1101 11 , 1 S t  10 1 1 -

I t ‘ s Il l 50 aug is’ sit lIt t ,ls’ k , i l i sb  II Iso iS’s 1 s’ l it  V h s  . ‘t h u 111 k lil’s)l,I t  1 h I  s.
\ C ~ hi t I 5’s’ ILCC e 1 s’ l’lut 1011 • ~ 0 5 i t I 5’s’ h i l i g  b e s_i I lit t l i c k  - I t  ‘ S sill l t  s’ h i

sI I’ll St IC llillli s’l,l S’ 5’ r liIl s_ I i t  ‘ s sons ’ t I i i  ng  t 1111 1 1 t Ii iii k Ii IsiS’ es_I b i s’\ ’ O f l s_ I  hI

S hhislO ’s_ s_ o f  hi s_ bol l l i t t l i n t  i~ t’ Cliii l i r t ’1 s _ h l b c t’ l l u g l ’ l e l i  t I l t I s _ i l l . ~~Iie  c h i l l  l’ h i s ’ —

t o m  I St IC of t h i  S PIU ’ t I t ’ll 111 1’ 1l l h l l l O t l V s _,’l’ IS t h l h l l  u s ’ 1
’
Il h’ s’,\C s ’s’Js’s_ b I h i s ’
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CHARACTERIST ICS OF SPOILE RS

8-747 (SPOILERS 1, 2, 11 & 12)

MORE DIFFUSED WAK E

WAKE PFRSISTS TO 4 .5 MILES 
0

•

T-~7 CONTROL LABLE TO 1.7 MILES
( (45 - VE RY LONG EXPOSURE )

DC- ’I UPSU S Al 3 MILES SIMILAR
TO UNALL EV IAT [ D AT 5 MILES

1-1011 (SPOILERS 3, 4, & 5)

MORE DIFFUS ED WAKE

WAKE PERSISTS TO 4 MILES

T 3 7  CONT ROLLABLE TO 1.8 MIII
(f ( 1~5 - VERY LONG EXPOSURE )

LOADS ON PROBE A IRCRAFT SLGN IF ICMT LY
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STATEMENT OP IK)RX
FOR

BOEING 747 AIRCRAFT FLIGHT TIME
P0k WA1(E VORTEX FLIGHT RESEARCH

October 197$

PR 77—623 PR 7$—446

1.0. General

The NASA Drvden Plight Research Center (DFRC ) has
a requirement to measui-e the wake vortex characteris-
tics of a Boeing 747 aircraft flying with non-standard
confi guratidns of spoiler deflections . The requirement
for these measurements results from recent wind-tunnel
tests conducted at the NASA Langley Research Center
(La RC). The wind-tunne l tests have defined two spoiler
configurations for the 747 aircraft that provide sig- - •nificant ly more wake vortex attenuation than has been
observed in previous tests (Reference 7.1 0).

2.0. Objectives

Figure 1 illustrates the rolling moment coefficients
induced on a trailing model for the conf iguirations of
interest. It should be noted that spoiler segments 1
and 2 deflec ted to 41 degrees is the best configuration
that has been flight tested. If the new configurations
are as good as these data predict , then the attainment
of a workable attenuation scheme is close at hand .
Therefore , it is desivable to obtain in-flight measure—
ents of the roll upsets induced by these configura-
tions . Further , if the in-flight measurements yield
resul ts as positive a~ these data reflect it would be
desirab le to att~~pt actual IsM ings at reduced separa-
tion distances .

3.0.

3.1. The effort required by this Statement of Work is
separated into two phases as follows :

1. Flight verifica tion of the two new configurations
defined in Figure 1.

2. Actua l landings of a trailing aircraft at reduced
separation distances (target 3 n. miles ) behind
the best of the configurations tested .
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- I P ’ h C l ’ : I’d 1 i k e  to i n t r o d u c e Sess io n 3 flO ls , wh ich , las t h e
purpose of documenting t h e  p r o g r a m s  and  a c t i v i t i e s  of t h e  a i r f r a m e
manuf acturer s . A re t i~ere any other spokesmen who would 1 ike to 1 e
h e a r d  d l I ’5’ing t hu is t ime? ‘i c ’  have repre sentat ives from Boeing and
lockheed . I f  t l .e re  a r e a n~’ o t h e r  r e p r e s e n t a t i v e s  wh o wou ld  l i k e  to
Ii- h eard during t i l l s  t i m e , p lease  come f o r w a r d  and we ’ l l  g ive you
a d anc e to  m a K e  your  s t a t e m e n t .

I t lie VO l i F t ’ flU t , I ‘S 1 1 he to p i’occ’t’tl to li l t t’oduct’ ‘io u ’ F\’

1.unth rv t V i In :  t 1w Boc’ 11 1 5 CO ibl l ’ l t ~V c I ll! .\ i np l ant’ C o mp a n y .  .It’ h’ i’\ is

S tI p t ’ V V  i SOl ’ o f l o w  Spt ’t’ tl .\ t’ I’OtI VfllilIl I cs Re so a ncll 11115 hi t’ 1 1 maki’ a
s t I l t olIit ’fi t on bt ’ hua 1 I o h ’ Roes 1115.

I . IJ N I ) R Y  ‘I’hai-ik \‘OIi , Ken .

‘I’ii is  m~~i’n j u g I would I ike to  give “on soni c baokgrounil mate -

I’ ill 1 IrO ill the V 1 i’it ~~ O j Ut  0 t 1111 II i I’ Ii’ IiIlle ilIhIflhlI lic tui ’ei’ - 1 1 1 1 5  is
p r i l l i h I n i  lv hi I ’c’t’ it’s of same 01 the facto rs that lIlIlke good c o r n —

pet it IV~ ht i l’I)i ltlles Iou’ 0111’ customers. I ’ S  like then to sblOtt you

501110 t hi fl5 on the Iloe 1 rig appl’oac it to tile sake \‘ort CX p1’0I~ 1 0111 and
fina l I OoIl s itler sonic of the pl’ohlellis t hlh i t isO s t i l l  face. The

V i  CIt on til e n I g u t  iiet’c siios’s II Ii st of des i I’ Itbl C’ a ii’pl lIfie chai’~ic 
-

ter ist ic s . I i  rst anti foremost of coul’se is they have to he s a f e .

l nc lt ’as i n g lv impor t an t  15 the second l a c t o t ’  t h e r e , t h e~’ 11150 nec’S

to be eI’fic i en t , IllI rtic ull ur l y w i t h  r e s p e c t  t o  e n e r gy  cOIlsilIlipt i o n .

ThIt t ‘ s becoulie I t  Ill 1’ more import hl ll t quest ion ill the l as t  f i v e
tears - The m aj o r  i m p o r t a n c e  to  our customer is the cost of til e

It ircra l ’t , both t h e  m i t  i al  pVi c e t h a t  t h ey p a i d  for tile airp lane

IIniI the cost of’ ma into inin g anti o p e r a t i n g  it . :\nd a n o t h e r  f a c t ol ’

hene is that 11 i r p l a n e s  shoulti he des igned for long sers. ’ i c e  l i f e ,
so that the initial price can he spreat l - And finall y , soin ethi llg

t h a t ’ s also b e c o m i n g  increasing l y impor tant with 0111’ tlfld ers tat lt h i flg

of  env i r o n n i e n t a  1 p r oh i  ems , t he  a i i ’pl a nes t h a t  we p ro t luce  mu s t  be
c om pa t i b l e  w i t h  the environment , both from the noise em ission

s t a n d p o i n t  a nts I’rom ti l e v i e w p o i n t  of e m i s s i o n s  in  t h e  f o r m  of
p o l l u t a n t s .

T h i s  i l l u s t r a t e s  I t h i n k  a sumn la l”  of t h e  B o e i n g  approach to
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BA CKGROUND

BOEING APPR OA CH

PR OBLEMS TO CONSIDER

I ho ii a be  vorte X 111011 . ‘i~e a no 
~ 

n epa i’ i ng ft i 1’ hIll lii ’ I’Od v 111111 110 hI 11 CV i -
a t ion. \ ‘  nod ynam 05 01’ colt 1’Si’ is a pr j ulie C tinc C I’ll t ii t he a ii ’

I ram s’ I: : l i n u f l i ct u r c l’ and wo ‘ V t ’  do hug rh is iii t iso ways , we ‘ i’s’ I’ol Itil i

ing \ \ S A ’ s pn OgV l t i I l  vt’ i’v c lose l . I’Iiev ‘ ye been very act lvi ,’ a t

\nles a lit1 lit II t’vden arid 1,11 1151 e\ , hi fit1 Ic i ’ ‘ i’ S’ ki~p t ‘sI l l w it Ii I iu zt t p l’o -

g t’ ltlhI ItS i t  hi l t s ~I i’ V i’ loped . hi,’ ‘ \‘e a I so done s 0111,’ ‘s’~O i’k to de\’ c i  tip

— lioust ’ technol og~’ . lit is is a suna 11 s co p t ’ p no t  c o t  I i ’ I a  t i i- c t o

‘5. We ‘ V t ’ concent i’att’il tin pi’t’tI lot ii~ tecilIlo lo5\’ . l’c ’ ~h I ike

t o he 111) 1 C t o pi’ ov I do till’ t et’ hui t’ I tig V t ii 11 11 11 1 1’ p 11 1115 ’ iii’s 5115’ 1’ St 1

t ha t  he chill illI tke e st  i lIlat es on t u e  sake V o n t e X  ci\ai’ actol’i st i,’s of

1101% II 1 1 0 I’ ll I t  w h i l e  i~e ’ l’ t’ Hi p nt’l LIII 11111 I’s’ dOS 1511 . \ll~I lii i 5 i S  II

s pe c  j a  I so V t  01’ 1’C i~L1 I 1’Cihit ’ll t t l u l l t we ‘ Vt’ 1 11111 1 t~lIit~1lt i lIf, in tIle I’oi ’uI I c ’ t
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L’ t01~~) it i, I 50 i- Il l t , ‘ u t  It ) 1 t b it II I !‘~ I ant’ ii i- s i gile I’ t 0 lis t ’ i t  , i t  has
o hi’ Vt - i l l  t ii i, I V s I fll~~ I i, . It has ’, o ~

- V i l l  S i 1 i i  ‘~ Iti) I t Ii lId t 110 coSt s

o f o 0 i on Ii II Vi’ t) lit’ 511111 1 1 . So i t j s s i o Ia I i t-~I in that 5011 s t

0 ’, It l i h i V i t  i l ~at j (‘US

he 5011 1 oh t 11 111 C i  fort is to I~e l ib l i’ to t 1’I IcP sake t ort  cx

o LI rh O tt’ I I St I c s o I rut ’ Is coiu f 1 5 1110 t i 0115 I l S  t hen d i - i C  10 P In FOIL ’ Ii t hi-
-
~ :ii~~t IsO V 115 U t - F1 1t1 K 0 1111 FOO t or 1S t lO5 i iO ls  , such IS Iii Vp 1 ant’ rio tSC’ .

It is riot a m a ion i’ I lou- I , t lit ’ i s i t  he vu Ft  i x  01111 VI I  Ct ci’ i St 1 0 IsOUI d he
h~- r coil 1511 r a t  lou pa nii ~’~t- t or to he c heck,’d

(r e  also in th e p V o O e S 5  0 1  ile V i -l op in g Some i n — h o u s e  te sti ll g

cat l I i ) i l  i t \ ’ . i’.i tl t ni-s pt’ct t o the  i -\ -\ avoidance programs , we don ’ t
SO t ’ t hat h I l t’ ing t lie Sl i lli C illI p I l O t , t hue SII1IIe 1 1  o f  i i Fph i ct  Ofl t lie

il Ii iuti ia c t u l y r .  ho are fol lo i i iig It Very closely . l,~ 1- a il t to

r eFill in a lent to t lie poss i h ii I t y t hIt t t 11 ~ FAA is ill ha v e  sol:: c 1111)11 0 t

iuu the fut nrc- on tIl t’ i r a I np I ~ine des ign s . Presuinahi y t h a t  w o u l d
o c c u r  il l eq’s i  I p l u en t

I’S like to discuss next a 1 itt it ’ b i t of the chronology of

t lie Foe ing t’o r t i’’, 0f Ion t . 1u n usa he i-or I L ’ X isO i’k t’ .’~ t ends  ha oh ov en’

ton  ~‘ea i’s .  ‘ h u e  e a n i ’.’ is-orb conccntrated on col::p arli tive II igh t

ti’S t s Pu t  lsi ’t’il tile ‘1 3110 the Soc 111 5 0; . Pt’ zilso had 501110 has ic
St IF ii it\’ is onk done by St  uve C r o w  intl also sonic expei ’ieinnts re-

Ili t eS to t h a t .  Iha t s o n t  of culm inated in b e i ng  ‘ S co— sponsor—

sh I p of  a w a k e v o r t e x  sv i : :pos  Ulli in Seat t 1 e in 19 0 .

ihe next 1 inc down , tile b r o k e n  l ine , i nt h i c a t e s  intel ’ iuli t teil t

supp ort of both FAA and NASA Ii c ti\ ’itie s that co ll tin u e to t h e  ~~~~
si- li t .  t’,e ’ve  p laced ourselve s more or less on d em an d to those

ageulcies a uth have att eun p tetl to cooperate with them . Starting in

a b o u t  19 S t~,c then dii i  b e g i n  out’ d e v e l o p n u e n t of p r e d i c t ire efforts

and t i l lt t  cOi’i t inues to the presel lt . In ~‘Iarch of 19” ’ yOU Sills t is t)

papers p ri’sented lucre in this room Ofi that suhi ect . Tile next to

t he l as t  jti’i :: on this i’ j e is  film on tile r i g h t  indicates til e work

1s t’ did under c o n t r ac t  to  N \ S \  to e v a l u a t e  til e p ra c t  1011 1 iflujlltct

of lout ’ al  1ev j I l t  ion concep t s , lund tha t  w o r k  too  w a s  repor ted  here

0 mont hs ago .
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p l I l t ’ ‘ f o r  c o l lu h ih i  r I Soul , 11 111 1 10 I v 1 1111 1 1 h o  V or I lot’ s Ii ro o I’ t’oc I I vi’ I v

i’s ’ 1 I t ’~i 11 1 1 l i t  t i l l s  p s i u n t  so t lii ’ i’o ’ s h o t  Illi ’ 1i i ’ t i hl i ’i l ol t I l K i u i g

illi’UsIII ’ dull i’ l i t s  i i i  t Im,’ u t i l l  11 1 1 l ’ L ’~t i 5 i l1 . Rut Ii i’ l i i i ’ h I S s )  I t t  s u c h  II

p05 I t i on  1 1111 1 I h o  5 1 511 I I I c ;t n  I Sdi’ IIV hilt S lit) I s ’OOll i’ r t’S . ~~s no i 1 lis ’u’

ol  t Iloi lo I l l Is (  ill l’ It i l ui ’t o h’ S liFt’ i i,’ I I IlUitl O I i’d I l l  I lit ’ is oii ’ K t lull t I s i S

list s h ow ii lii’ ui’

\ I I s i , l b  is sli ous S II i’h i S i ’ ‘s i r II si iig l t’ I VII I I in g V s ) F t  i’\ tIll t’ it lIe V

5 it 1 e 0 I I ill ’ ~) I I  h is ’ II lit1 is s ’ nt,’ oS to gi’ t lilt) 1 1 0  1 ,51  u K  So us’ t ii ht’ 111) 1 t’ t 0

hl iO th 1’ 1 I ht’ mit It  i ji I o t o  I’ I i’ \ i’ll Si’ . hi’ ‘ t o  II I I t’ll t h y 1111150 hlis ’ll t I OIl 0 !’
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t 0 t ItO ItO 1 5 t’ 11011 11 it i is 5 t iu ;u t ~‘on s is is 11 C l i ’ . ‘I’ hi I s i s 1 111 P U t ’ I’ll 1 I
S tO il” t hill t Is IS Stint ’ 1 0 5ll01~ t ui’ i -I ’ t c c t  o f S ic  i t ’ll S 111 5 ii ~~~~i

’0U0 Ii

1)01st’ Oil tiut ’ -1 lt fl th Ib is i t  i m p a c t s  luiH oconot’:v . Sound t u’s ’h it l i I t ’Il t

tIoi’sn ‘ 1 cOme 101’ t r o t ’  11 115 l~ d do pzt y It 1 1011 1 1 1 t V  I 01’ it l i t 0111 i 5t’

icItlI t I ‘ V t’ Shl ) %s It lit ’ I t ’ 15 II h i ’O lt t l blind • ‘h ’i i c’i’ 0 1 1 11 V e ht’t’il hll unlel’o iu S

st Uti 15’S ot S 0I,IIIS s l,lPI) ne s s  i ouu 10 I’ t lus ’ 4 7 I nvo Iv lug t il l I c  Fell t

eIt5 i n e s  11 uS S i t  It ’ Fell t 0011 1
’ 
1 ,511 I’ ll t i Oils • I S liO Is’Cth t Its.’ ha nil Si) t h a

I t is-oul t li t ‘ t get hogge th dosn ill il i s c us s  iouu s o f  wl ti cl t one has t o
he IlIOi’ e i IiipOi ’ t lll t t than liul ot l i e l’ . lint the key t hi i uig hieu’e is to Illeet

F\R Pa t’t 3(i , IsO 11 1’s.’ ilOls’ p11 ” in5 S OlIle t It i us on t he o i’iher o I’ one pci’—

cent toe I p ena l ty i n  cru  i so  ,‘i nti we pay t ha t  a l l  t h e  t 1 1110 , of
c o u r s e  . I I you remember , f r o m  t hu e p rev i ous  v i ew t’o i i  we showeil

110150 penal ties i n  the order  of I to 2 dli Ill a p p r o a c h .  I l u h i n t O t i

t o  s hous t h l is  v ieis fo i l  to  intl i c a t e  to von that if we c hoose then

to  reco ver  those no ise p e n a l t i e s  by t re lut ing  tht eIll as c e l l s  auth

t he t rea tu ne uu t , 01’ couu ’se , is’ouiil he Iti l 1 - t i m e , w e coulih n ’ t t a k e

it out dui’ ing c r u i s e  co nf  igul’at ion , t hen l,’e w o u l d  he vii ’.’ lug , i f
you look at the m iSt l ie o f  that bant l , l’ougil l\’ anot her lull 11 a per-

cen t to one percent to recover 1 to 2 ti ll on a p pV oa c l l  no i s o .  ‘I’bis

01’ coui’se , is coun ter to our c u rr e ul t t u ’ en ds . I’,e ‘ i’e t rv ing to  at

lea st ma l i l t ai n or t’etluce no ise l e v e l s  ra the r  t h tau t  letting them

t o up.

Finall y , I ’ S  l ike to  intl i c l i t C  soill e challenges to consitler

here , anti y o u ’ 11 not ice 1 c hangeti t he t it le f r o m  prol’i 1 enu s t o

challenges to reflect an up-beat attitutle. In  the are~u o f  aero-

dynamic Illi ev ill tion we ’ve l’ieen following N,-\S,-\’ s program . They ’ ve

iilen ti lied f iv e  c o n c e p t s  which is quite an acco lllpi isi iutu ent in

i t s e l f . :\ few y e a r s  ago a lot of peo ple w e r e  s a y i n g  t h a t  there

wa s noth ins that  could he dolt e about icake v o r t  i c e s  So \ \ 5 - \  ‘ s

- ‘ 
- p r ogr a m , I think , has to  be cons idered s u c c e s s f u l  from tha t  point

of ‘.‘ iew .

I~e 1)005 to as k the quest  ion , are there m ore concepts. Is

there sonlethling that w e over looKes i 2 Anti I think we a l s o  iteeth to

underS tailtl these concepts bett ei ’ . 1’ e unders tau ld  in tenni s o f

men so rement s of insluced ro 1 1 i Itg IllolTuelIt aItti so fo r t  ii anti it wou IS

he ItiCe to unil ci’stantl II l i t t le Ill0F~~ a bout til t’ p hys ic s  of  tltelll .
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~~S I a  1’ as lIt’ ‘ S c o~ i ce  i’ ma’S t hat t lit ’ i’t’ ‘ 5 11 I leetI to i’ t u  I’ t ho u’ h~~s i c
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we ‘ re a 1 so men ito I’ ill s t he FAA p rog m ill SO t lull t i t j t Sot ’s t o  I ’l l
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w o u l d  l i k e  to  have a b e t t e r  tintl i’u’ s t a nt l i n g  of  Soille of the  d s ” t a  u s
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glt j o i ns  pra~~ j on!  1 \ ’  uto t Il il’ig . \nd 50 0111 ’ interes t , I t h ink , l’ t’nia i n s
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MR. tcnlAN : Bob Iceillun , F-\ -\ . lust  to  elluphlas i :e tha t  l)oill t

If you f e e l  t ll ll t the tiemlu lttl w e r e  there , t hat custoulle l ’ s we l’ e

Fet j u ir if l g  t h es e  tIC t’ I O C S  on %‘OII r ll i l ’cF alt and you ls’ O F O  h o t  Ill 11

pos i t ion to comm i t  a c t u h i  1 tIes ign lo u’ a neis’ a i mc r a f t  OF 11 l’et  I’O l i t
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It 1 ked II hoi_ u I c I tt S ins l u l l  t h e  s ~~~ I’ ll t l o u t h it ’ t us’eei t t lie II 1 I’ll 1111105 O Il
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ill 1’ 0C t loll ’?
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out hi go - a round . So i t ‘ s

is 1 1 1 1  i l l  t he st ,I t i of t hue l IFt  . Rut lllu I O r t s l i l l l  t ~ 1 ~ 
i~’e icked on a

C 01111 1 s’ o f  o t Item s p0 i i  e r s  t hu n t we 1111 ye It t go t  t It I s Sr St i’m hooked
up t o  h o w  , so t It t’re ‘ s go ins t o  be 50 rons i’s lie me . IVe ‘ t’e got to

h h lV  i’ 11 S h i l l  F t 5 ’s ’ St  0111 . lIe ‘ v e got  to S eve I op ut Cit Sd  my i cc anti I Son ‘ t
hito is - Is 1111 t t Ito Li t  bIt’ 1’ 1) i t  S hIll s! 1~ 

iCC ’ h’s  l i i ’ e t 1111 t i~
’ i’ 1 1 es.’ t I I 1VO 1 Vet 1 i It

l uc re .

I.e t flue Ill I k :i hioll t son t’ o S t he o t Item !~ 
r o b  1 0111 S , I i t i  S hi ll , I ito s e

o hI fl lie sti 1 ‘s’ ed , Ii 1 1 i t t : i  ke s 1 s fliOitev . h e  t ‘ s t a  1 K a bout s one of
l ie  ot its’l’ j’ rob 1 h’Ihi S I~ I t it his 115, 5 biectl 1’ i’ll ke s to suppress  t Ito vo i’ —

jot’s, h o touchet l on tbt e s.!rag hIl t s.1 Itow t lt i s  goes  ov e l -  i n to  the fo is t’
p rob i c r :  . We ‘ re I hI 1 hiu tg s.i i’ h i g i llct’Oa ses of iIlhlVbc’ 1 0 pei’Oett t , ilia vhe

2 1) lie rot’ itt . -‘ins.! 115 T c  F l’V 1, 11115 my showed , w e  ‘ re Ia I K 111 5 ,  hi C O  SI~~ 1 e

o 1 SB ‘ S 100 l’S’hI Sc in no I 51’ O Il the Ii PP i’OII 011 . ‘I’he S0001-It ! 10111 1 5

i f  ise cOIl t 11)5 1 0 to f l~ out’ c tu i ’ remt t  V r e f e r e n c e , i~’e ’ i’e going to he
i I t O l ’e ht S i I i 5 ,  tll~’ hi s’i’ohilalt e p it c l t  h i t t I t t I t I c.  We lu ic re h iss ’ t he n e r o —

p lht ne  P i t  cli lIt t I tude , hlltsl WO s t a r t l o s i n g  lit ni! i n g  1 ight s on tite

hu1ipl’oach . You coi ’ ,c in and ‘OIl ’ 1
,
0 go ing to  see  l e s s  Inns.! iut g l i g h t s

11 1151 \‘OSl ’ r e  5 ,O i l t5 ,  t o  l in t ’ s’ t o  do s O l t ie t hj n g  abou t  tha t  pl’ob” Ielil . \05I 1’

t ICO i s  ion he igIt t i s  go ing  t o  h”e chihi u lg et l . Nois , i f  you ’ me doing t I l t

“011’ re ill 5 ,00th 51111 1 5 5’, “011 011 1) 11,1s t ilO hIl t It u to la lt t i

ihat  bm j ugs  us to  thi s’ n ex t  Poi n t. W e w I l l  hhu\’ c’ to cI’iange

ga i ItS ill t he h U t  0111 Eli1 sy  S t  dIll boo hilise icc ‘ ‘ s e  changes. !  tile hi el’Op 1 a r~e
co nS igu l ’at  ion. I dolt ’ t kito is ’ Ito’ic b i g  01’ sulla 11 t hese  c lt a ng es  al’ s’ .

~hhl ’s ’be t he” ’ re i l i s i g i l i f i c a n t  , lluhu v bic they  ‘ m e not. I ti O lt ‘ t know .
We haven ‘ t done 0111’ ilolIlewO mh there  . ‘I’Ite a I t eI’ru a t lye to gs’t 1 1115, 

—

a r o u n d  the  ifl hu b ii it\’ to see the laos .1  lug 1 ig lt t s  on f i n a l  appi ’oach

is o f  course  to  i n c r e a s e  a p p r o a c h  spces.I so y o u  get back to  the
or I g i n a l  a t t  i tude .  Ilei’ s’ light in you ’ re talking a bout g e t t i n g  back

In to  t lte a utohand  svs t c i t i s hu ntl IlIlt’ iutg to change gail t s to  lucco nuo sla te

t he new speet l in a s I  ight ly mos.l I lied aei ’opla ite  c h a r a ct e i ’ i s t  ic
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‘.t X t  110 iII ~ is lthl l h I l  I t l i s’ So  sp o i l e r s  t li ~i I we rc t h l  1k l u g

Ill’ s ) US IO5, for vo Ft cx isa Ks’ sii~ ’~ ’ O s ’S 5 1 o I l  hi Ft us s.’ s.! for I l l  1 (‘ I’ll I colt -

I l’ s.’ I . ! ‘ s s~ l v  S po I I t I ’  \ , ‘ii bill Vt ’ 011 II t’ ill ’ l’ Cli t I s t  is u s  Cs.l 01’ III I i’I ’ll I

o s~ It 1 F 0 1 I s t l te  l I S t’ 0 1 to Si ’ S ‘i ’ I 1 s’ I S  I S sil t s ’ t F hi - a I h’ fo r’  I a I h’ O Il I

o ~st o 1 g hi ing tO ii 05 ,1 15! s. t lie 1 liii ii It V t is 5 1 1 1 ’ ! ’  mt’s S a Vi’ I’ I i’ \ is hi h i ’’?

I don ‘ t bns i i- , . i t  ‘ 5 5 s ine t ii 1115, O s ’ lill y cii ‘ t Fi’ so I yeS , but st at ’ lid

s t a l l  ‘ l’ s’ , i ’  11 1 5, t o  lizt t ’ s 1 0 ‘il t t hih’It I l lS hi ig ii ci ’ so t bi l l  1 1’ (‘ 1’ i l lS  th Ins’ s.’

i f  i t t ’ t hI I K aboUt I lit’ -1” CII S t’ is lie r s’ I ~ Wi t S I its.’ opt  I Ilium , Ish i rbe

s - o i l  ‘ ‘se got I o got t lien hi I ghe I’ 1. 0 5 11 V , 30 , 50 11111 t 011 5 oi’:s.’ o mobI l  li I —

l i s t  I s . ’ h l p j ’ l ’ OIICII sho i~on ’ t ge t  t l i s .’Ihi IIitIs ’!t b ” s ’l oi s I ~“ on II l tOI’F ih I I

S t II hi I I I s.’sl a pj ’  Fohlc Ii t hill t I Iso I I o ‘ s t 5 goes ’~ it  it ‘s’oi’ t I s O S  S i t t  I rig 01’s’ F

Ito 01155 of
’ t Ito i ’llIli s ’I t Y

‘illS 11 1011 , 1 i fill I l’s ’  , Ic s’ 001115’ tl o i’, ii t o 1 t hi i l k  000 01
’ 1 his’ ha i~d os t

hil ’Oblt s i iS  h is ’ re , the go — hirOulud . ,\ns.! I t h l l h s ’d 011 it b o t s i i’s’ . \ o u

‘ :j S s rour aj i1ii’o luc !u , you l tit tlt s’ t !i i’o tt is ’s , 5 011 go Iil’silllls.!, roi i

so c k  Vo l l  I’ S p o s ’s.I hi I’Ii k eS If hills.! y OU  sl UMp a I” I 00515’ g lO ll I Iii g ys ” F t  ox

r igh I t Its’ i’O lIt t lie t hit’o s b io  Itl . h o e s  h’v ei’vbo i lv  b i t’t is 0011 l ,A\  lIllil

( i t  10 11 5, 5” 5,0 limO tu tu , t iso ’? I lois So i t s ’ s or t t ha t i” r ob 1 cm oiu t ’? T he i ’ c ‘ s
go l’ ,~ to  ho II hi i _c vou ’ t cx s I t t i ng t ho l e  . l’ s. ’ s.iout ‘ t Know’ ‘~s’ hts ” i’e i t

is . Is t lit’ nUt behind going to  l ihivo t o  go lll’ sillild’? ‘it’d tIl e lit ’s”

ms’ It bch I lit! 5,0 Ifl5, to hul lve to go II i’oultd’? So t hi 0 5 5’ a r t’ s sine of ’ t ui ’

I’i ’Ohi 1 t’ ltiS .

I lie I ts ’ \ t P0 I Itt here , hilts! I t It 11t h i t t o  110 lies t bu e last hills’S -

t ion i~c bllth . I tlt jht k mos t  o f  t ile  b Ig  aerop l a m t e s  , t ite I (i l l’ s , t lte

~- l , ‘s hI nd so on , Ill’ s’ g o in _c t o  be around foi’ t hi s.’ tls’,’It 20 \‘ s’hl i’ S 01’

so .  Anti  so we ‘ mc’ t a 1k 1 ng eSSelt t 111 1 I V 11 i’s’t ro fit P OO~~ i’Il lII t o  t I l  he

0 ,IFe of t !le il ’ tcake vort ices. It 0~ t l1  be iIiool’liol’hl t l’sI int o  this’
Li l t’ product ion hi s.’ r ol ’ l h i ns’ s O F  uc ha te v t ’l’ . So isO nt’eS to  kitoic a

I i t t  Is’ hi it moi’e l lbio l,It tile ss ’ S ts’ lt i  t o  p r i c e  i t . I t hi Ilk Iii ’ has.! hi

i i  gIll’ s’ l i k e  S O  . 4  ri i l l  ion 01’ Solllt_’tilifig per aei’op I hInt ’ . I don ‘ t

know uchcthei ’  the S O • ~1 111 1 11  iOn i~ ill s.’O ’s ’ ei’ t he I l I l t I t l l t l I s’t llI ’i ’i ’ ‘ 5 C o S t

0 t’ 11100 l’po I l l  t imìg t he so ns  or  5 lInt! t be ll t ’is slices ! brake so l ’V O 5 11 115!

the most j f j s ” - l  sv s te f l uS , be c as uSe  I t lt  ink i t  “ lay w e l l  lie Iii lcd !“v
s p o i l e r s  rou llI ired to  get whuhs ’ v o r t e x  si~pprs’ss ion. So i t ciiIlIs!

be II 1111 1 ) 0 0 nio~I I Ii c a t  ion tO the IleFo li 111 110 to 11011 i cv i’ 001’ 5hi hl 1 ~
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l i i ’ i’ s ’ ‘ill s.1 I dOlt t K IlOis is i t t  li i F  t li’  p F i C s ’ I s r i g hi t . I ‘ s i l l S I

.1 1 1 o -\ 5’ I C  I Si ’ I h ilt 1 bill S I  0 I~ o So h i t ’

11 0 ,t I I II 1 1 15 0 1 1  5 iii ’i’sI t lii 5 ”  1 1 hi ink t It I s 1 s a ‘ s i’ o s  c m  i t  lc , i I

dcc i s i on . Its ’ t hi I bed a k ’ s’ii ii ’ O~~ 2t 1 IlisI I t  I s.’ s,~l’~t’~i I I Ist’ I it’ I s’~
I is 0111 s.l p 1’s’l~ ,l  1” 1 y lt ,i \ d a oti s ’  1 V s .’ i v  it is

_
i s j 01’ Ol t I l it ’

~~ s ’ 1 5 1 1 1 5 ,  t he
01111110 ’ 0 0 1 pass  0115,01’S . 1 1

’ Y ,“ll ‘ ic  011 1 5 do lug It on I ~ a i rpOr I S .

5 10015 y ou tOs sJ i I v  ,i ii t he Iii ’ 101 ’ I t i s. S 01’ tt, ’ I ‘ ‘ i l ls.!  t hat hI i I i ’S I

l~t itig s Me boo K 1 s’s ‘s~lts’ i’t’ I s t h t i ’ t i ’  ~I . - I t - i  I I t h e  I F  ad i’0 I
’ 

i
’ ist ’ tw s’oil

his’ g r~ 5 h i I l d  is ,i s t ’d ni”li i s , or  1 115, 5 V 5 t 5 5 t i  h I i t ~~ j” lii I iitg tlt t ’ l s ’Ili s”li t l i s ~

.1 1 up I n n s’ 111111  h I t  .Is.’ 1 1 1 1 ’  01’ ,iits! hi’ h i l l ’ p 1 .1 i t s . ’ ?  \ ni hi i s 1 s a .1 ill ht

ill_ It’s I ion t 1111 1 I lt 111k 15 51 i i i  al ’ s ’1~ iii MV 111 1 iii ,

N s.’is , l I t  0 ~“fl C Ins i 011 1 ‘ It V i ’  i’\ ’ S i S hi ! ”  p5’ l I l t  i’s.! t s . ’ Si ’ s ’ 1 1111 1 I ’ IL ” l ’ s.’ F
0 1  011 1 ’ C lust i”llti ’ FS hi ron  t he r e . 1 t hi i nK  I lieu ’ o It FO S O il  0 

~
‘ s.’ t 5 

~
‘ 1 c I’ i’ s.it ”

I ,i5t C it 011th 1 ~ hi is s s .i i ’t t ’ ls i’ i t ’  I 105111 t I l t  i t  ci i t’g 1 51 O t t ’s.! . I 1i~’~ 0 hI r i’ I lit ’
Pee l’ 10 F ell u s ’ i’,IlO 111 0 5,0 1 lt g  t o  i’ ll 1 1 tl is’ sbt i ” 1 s , I: ‘ 5 gs” 1 11 5, si he (
1 he a i F I ills.’ V IC t’ pF0S is.! OIl t cli II i l lS t Iii’ lt,I lu l l S hi s. I l l  l’s.’ 0 ‘ S V j C s .’ ‘0  t’ -

s i s  e~i t inS S 115’ in5 ,  , “s.”ll hlt0 i~ , I 1 ‘ 5 k’ s.” S I niL lIS t Ii 1 5 I111ls ,’Il . i i i  S isO hi’

\ s ’l 1 s ’ \ p1’ (i i’ 1 i’m , Is ’ ‘ S gt ’ I is i t Ii it . \ itS I its’ hi t It ,l 1 it i l l  c 015 h’ s.’O Il

1~~t r o u g h  t h o  0 0 5 , 1 1 1 1 1 211 1 1 s.’sil hi lisl h i t  t”~~ I t’V c I Iso is i 1 1 5,i’ t ic I t  It i t

Cut a t the p l’s’S t’ht t t 1 1115 ’ i t s . ’ s.I o it ‘ t sc ott ti’s ha ’s - i’ t Iii s C ,‘I’ti ” , I :s s.’ u t  I l’ ’s’

t hi s’ II I r i  111 05 ( 11111  it i s  II l u g  C s . ” S t  saver. i t ’ t Ii i’ ,i l I S t  C i t o  V oll

lilt s.’\,it’’ p i s ’ hci’e 01
’ litiis t lu t” II 1 u’l liii ’s w I I 1 i’~’ S ’ s.” h i s i  1 1 \‘ h”il O ll lt S l l s .”l s

t 110111 II hi’ 110 it , Ss”t ’ t  u’ ls’Ii I Is’ ,I go is’ s.’ 1s t’ itt li~ ch ,I l l s . t  I ,i I ks’s! I~~ I Ii s’l’t

hI “ s”iit Si 1gb I “ hi 1111 5,i’15s.’ Itt S V 5 t 0 1 1 5  . lIOu s t i t s . ’v is or  ~‘ 1’ 1 Y il ig  I s.” i” f ,i St

bunting too  Itil c i l t t i t ’ I . Ot  Ot ’s llI ’Si’ t l t i’ t’ l ig !i t !ii~t’~h’5 l  5’ lit 1 li~’ li i i’ —

l ines,  my ,i1is ” Io g i c s  to t luc III i’i ill’S !is’ i’i’ , ShIV l t o l t S s ’ll St ’. C u r  S
p i l o t s  h i r e  s u p er m e n .  ‘l’ lte ’s’ hi’ l~l tl th t t llihI l’k lllii ’ tl’ s’r r i ght  oIl . We

S s”ii ‘ t It- is’ s S Ill ’s out . So a I t s ’ I’ Ii 1 it t Ic d i  SC1I ss I till 1s t’ 50 1  50 110 Ii i _c Itt

l’eool ’  5cr t apes and I s”o hod l i t  is lie r o I his’ Ii it’ I lil t’s 1s t ’ u’ s’ 5 1 v hug . lii ’ i’ 0

t hey Sl ~ in5, t o o  Sn St , t tie s b us , t ltt ~ r i g h t  hilt It 1150 , hi’ is 10115,

11 it i t uSe ‘. Its’ 111111 lv :  esl t lte St’ • 5 ll0ls i’s.l t i t  0 It i I j Ilt ’ S t  ho l’~’ 
t 0 It t  I It 1

St i r fu e l  Sli t’ Ifl 5 , , Its’ ‘\‘s’ got  CUS l ul ls.’ 1 5  S t i r  lii ghi t hli i iilil 5 i ’i ’t i’fi I

s y s t e m s . We could Si’iCuis Il t , i l t g i l i l s .’ l”eiit ’I’ I I t lihl t t h~’’s ’ stOllI t l P~~’s O f f

It t’ I I g lit maill ugcllte nt s’s-st em i~’ ‘1 t l t Sl i t’ I sli t ’ i hi gs . No w  , I’ 1 g Il t  ItOIs I

hil t ‘ t t It ill K t h e  11 ii’ 1 111 es h~u’s’ s’ an incs ’u t  t it i’ at t Ii c p O t ’ Si’ ii t t ins’

l\C SIPs’ hi hUgt’ ltlil ’tl ”el ’ t here . But Itoi~ ho t its’” tl IiIl hl t i t ’ s  11111 t . I
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s hsiii ‘ t knoic , ‘il l ! I 1 Ii lui K is Iii’ ii t l it ’ Ii Ii’ 1 ins’  s gi ’t hi’ l u I lid t Ii I s , g I Vt’
11 S II h i ig j i i I ’ s h i  , I ‘ ill SIII’ t’ 1 111 1 t is’ s’ , t hiC II I I’ t 1 111115 ’ h h l h I h l t I l i l t’ I I I  I t ’  I’ S , C’s’ s’ll

toss I I ’  I V 1 hut ’ 11111 ho l’ s o f  l h I 5 t ’l’ ‘ s i s  h o c  i lilt’ I e l ’ S  (s I
, 

is’ h l l I  1 s I t ’  I’ i t  til l  V hs s. ’
111 1 1 t Illt’Il S t I i ’ ’t- 1 hi t ’ t” 0 I I I  K 5 ’ i ts i t  I 0 0 5  1 I 1 1 i l  is t ’Ii l i l t !  I lii ’ I 1 )5  111 111 1 1 1 15 1

1s t’ ‘ 1 1 lit’ O t t  111151 1 1 1 1 1 1 1  I 115,

\1R . iR) I1Cl~ 1 ‘ill’s ’ s i l l s ’ s  t I (ills 10 1 ’ C li ’ s’ s.’’,’

BR, ‘IOMBACII : I ‘ill I t ’ ll I’ ‘I’ Ol l ihhlh’Ii . I is’ IiS I l i t  i’l ’ t’S t o t l t lu n t ‘sot ii

\‘ OlI hi lu s h - 1 t’ l’ I ’ V 1,1111 th l ’ s ’  S’ O l i i h i lO f l t  t’ s.l t 11111 t hus ’ Ii i u’ I ins ’s is s . ’ l ’ s.’ I hi’ oil _ s

Is hi s ’ it t’ l’ s’ ~~ ‘ I ili: 1 0 sit’ I i’ 1,111 1115’ Is his’ t his ’ u’ V 01’ t cx ,I I I o’s’ III 1 I i ’ll Is his 111’ 1115,

t o  i t t ’ II I ’ !’ I I s’ih to Ii I l’ t’ I’ ll t’ I . I SiI Sp i’ s’t t 1111 1 s ’s.’ OI iOllI i t ’ S II It ’  s1Is’hi

11 11 t 1111 Ii Ii ’ I I lls’ i~ i’ll I s.I liii t hI l l ’s ’  t’ hil ly 1ihi I’ t I O il 111 1’ i n co n t  I ‘s’~ ,’ l’o I’ s. Is.s I US

a I Out ’ , I i bit’hl ~ I sf ol  Iii’u’ hi I F I I lit ’ S , lu i ’I’O 11 50 l’s hi I 115 50 Ii i 5 Il I F b i I l l  uie s 
p

isO l l  ItI Co 5 t lilt5 Fs.’ It n~I ~~i 1 t it 111 Iii h i ll i’Ch) 110111 I c i i i  511th V II lit 1150 his 001111)11 FOul - -

N’ b 1 s t’ oulups’ t i t  I Oil ‘ills1 I s’a II Sils ~~t’~
’ I t hill t tht ’ u’ s’ ‘ s a 1i h l I’ ll I I o I

it 5’l’s’ ic i t  It sit he I ’ I ’ s ’5 11 lI l t ( S i ’ s I I I ’ I’ ll higt’ l llt ’ f i t  S St ls.’ b l  :15 i ll II I 1 ’ 
~ O I l i i i  I on

1111 1 ~t I t Iuoiigli t”s’ i’ FVOIIt ’ is o iu ld  1 1 Ks’ t o  Si’s’ i t  shuns’ , no 0110 15 501115

0 11111 K i’ t hus ’ S I  1 S t  It O ’s  i’ 1111 less t Itt ’ 50’s 5’ rulll is’ lit So i’ces t ho h il l uS o f

Its’ h~ 
I as ’ s’ I’S , I Is 011s15 ~1~ i I’ \‘siil 115 l’ s’s’ is it Ii 1 11 1 1 1

MR. Wh i I IMO RI : I Iii 111 k i t ’ s oy i ’ll Is i’ r~~i’ 1 111111  t lull t . 5115 ~\ ii’ -

I Ins.’ \ ~~ll t 5 hI l i i  i’t s’ x - i  I 1 c’s’ I a I l oil S V St 0111 (‘s Il hi I S II I I’ ll Ill lit’ , itt’ 5,0 1 5

II hso h u t  s’ Iv 10 lu~ ’~~ j,’ I’ I t . I t  ‘ S ‘i I I’ I i u i  i’ II 1 11111 s. 00 ,5  II I 0115 Iit’hi j r~,h

it l iii t hill I I ’ t’ l IpS II I I this ’ hi i’ll i’I i t  S

1f5 . ‘C i ~5 ,’s I : ‘l’ hs’ l’ s’ ‘ s 11 11 0 i S  pu’o’s’t’u’h , souiie t hi lug to I hue c I’ Ii ’s’ t

hIl t I hI,’ I nsl l iii S I  S ’s  V OIl slOl l ‘ t 0° 1 h u u  I t’  I ito St rs’llll l i t  5 0 1 1  ‘ l’ s’ Cs ’s 1115

o di ’ 111k t iue it’ll t e l ’ . LIII it s’ si I’ I I i’s bo hi I uis.! t i l l  it t’ti ,-\ l l i t’ I’ is ’ lull I I i c s

Ist’ Ii I lId ‘h u e I’ 101111

‘s l it . WII I l ’ t hi t Ri~ : I ng i’ t’s’ t be i ’ o , Ci ut  i t  is  a co i l s  i s.i s’l’II I I  till I h I l t

I t h i n k  th is ’ I l i r l  iu ies bl il g i ut - - I got lily sho t  j u t , Mu’ . Si lib li , li ll ivist ’

V Oil CIII) got 011 0 1)110k h I 1 1110 lie I’ i’.

DR • SI Nil ‘i : , ‘ighlll i S 1111111 , ~I i t i’s’ (‘ 0 FbiO I’ ll I I O Il . I ’  ~I I i  be It ’s

hi t ts ’uti p t t o  hli lSis O l’ stsiil(’ (11 1 lit’ 4 1 1 0s t  lou i s 11111 1 l oll I’ll Is t ’I,I I I I  liii’

hog i bill I 115 , (i f ‘s ’Oill ’ I’c5’~ hi . ‘ li lt’ U tin l ’ s ’ s I 5 1 1111 t I t s ’ ~5 F  I’S i’ll I oil i s t lit’

f i r s t  sho t  I I I  ge t  1 ing l it II g Is.i h~i I ls i s ’I iII ’ t’ o f t his’ is s ’lucf i t s  of

I’ s’ sb l i t ’CtI 50011 Fli t 15)115 111 1 51 s’OliS t’ (htlt’ Ilt I I t sit’ I’ m ~ t e l  So s,’s  1101 g et
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I ll s ’ ‘ i s ’t ’O ’ 5 ’! I lit ’ s.lot .1 I 1’~ t 11 , 1 1 I t ’ll mo u l t  i s ’Iio,l ( ‘ I l l  I i o r .  I l t’ is~~V ~‘1’ ,

I his,’ I 0 I I  5 ’ is ,I ‘s’ s o f  5’,’ I I I l l  S .11 I his  ‘ “ h i s ,’ K lll~l 5 0 I s ’ I j r t , i I  s, ’ ’~ . I’
~h i s ’ i

“s l o o k  I lit t I t  ( h o  i’ s,’” u i l  I’~ lIui l O l  sl i ’Iilhi l i s b ’ , • i s il cli 1, 01 n s s i  ! ‘F0 5 ~~llI
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105 111111 , \ C s. sl’I i ’ i t ’ Ill it’ ll S I ti l i  s.I t,’ t lu l l  t is. s.’ 11111 ’ s’ uU t ii
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T his’ idea behind t h i s  is to Si  1151 this ’ bOUIliIli I V  O f  5,1 t s ’t ~
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VAS SAFE lY A N A L Y S I S

• MOST VOR TE X - CA U SED ACCIDENTS OCCII RRED BETW EEN
M I D D L E  MA RKER AND TOUCHDOWN R E G I O N

• VAS ALGORITH M (THE ELLIPSE ) DERIVED FROM VORTEX
DATA CO LL E CTE D BETWEEN MIDDLE MA RKER AND RUNWAY
THRESHOLD

• CAN PROTE C TE D REGIO N BE EXTENDED OUT TO OIlIER
MARKER1
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STEPS IN ANALYT I CA L PROCES S

1, CALCULATE ORDI NARY RISKS IN PRESENT SYSTEM
(3/4/5 NAUTICAL MILES) ¶

2. ESTABLISH BASELINE PROB ABILITY AS MAX IMUM ACCEPTABLE
RISK

3. CALCULATE NEW RISKS EXPECTE D WHEN USING 3-NAUT ICAL -MILE
SPACINGS DURING VA S -GREEN CONDITIONS

4. FORMUL.ATE OPERATI ONAL GUIDELINES TO MAINTAIN RISKS WITH
VAS - REDUCED SPACINGS AT OR BELOW BASELINE RISK

5. PERFORM S E N S I T I V I T Y  ANALYSIS ON CONCLUSIONS

6. COMPARE CONCL USIONS TO AVAILABLE INFORMATION

7, FORMULATE REFINED OPERATIONAL GUIDEL INES AND RECOMMENDED
ACTIONS L

CALCULATE ORDINARY RISKS IN PRESENT SYSTEM

________ 
MINIMUM DISTANCE IN NAUT ICAL MILES REQUIRED TO REDUCE HAZARD TO ZERO

LEAD TRAIL AIRCRAFT
AIRCRAFT ~~~

747 2,3 2.5 2,4 2.7 2.6 2.8 2.6 (
~J ~DC1O 1,6 1.6 1,6 1.8 1,7 1.9 1,8 2,1 2.4 2,3 

~~~
LiOll 1.5 1.7 1,7 1.9 1.8 1.9 1.8 2,2 2,5 2.4 (~~l ~

“
~l

DC8H 1.5 1,6 1.5 1.7 1, 6 1,8 1,7 2,0 2,3 2,2 ~ j h ~3
”
~IJh

lOiN 1,4 1,5 1,4 1.6 1,5 1,7 1.6 1. 9 2,2 2 , 1  ~i3~ ~~~
DC8 1,3 1,4 1.4 1,6 1,5 1.7 1,6 1. 9 2,3 2.2 

~~ ~~~~~~

707 1.4 1.5 1,4 1.6 1,5 1.7 1,6 1.9 2.1 2.1  ~“i~ ~~727 1.1 1.2 1.2 1,3 1. 2 1,4 1,3 1.5 1. 7 1.7 2.5

433
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Simulation of VAS
F in Chicago O’Hare Terminal Environment

NAFEC 1977

• PROCEDURAL IMPLICATIONS
— CONTROLLER PERFORMANCE
— CONTROLLER WORKLOAD

• AIR OPERATIONS ONLY

ON~ UNE MOM%TORS

• ARRIVAL RATE
— 10 PER HOUR

• INCREASED AR RIVAl RATE
• (VAS GREEN CONDITION)

— 3 TO 6 PER HOUR

• _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SIMULATION RESULTS .

NO UNFAV OR A BL E PRO CEDURAL IMPIICAJIO NS
— SEPARAT ION V IOlAT IONS NO INCREASE
— CONTROLLER WO RNLDAD NO INCREASE

• TRANSI TION O~ SEPARA IION MODES
— ORDERlY

• 5 MINUT ES
— INSTANTANEOUS

• I MiSSED APPROACH AT WORSE

WILL THE POTENTIAL OF VAS FOR

INCREASING ARRIVAL RATES

BE REALIZED’
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WiLL VAS EMERGE AS A FACTOR IN

THE RUNWAY SELECTION PROCESS?
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~ e- ’ s g o i n g  10 see  i t  or m i s s  i t , and some positive means of telling “

~~

I h :er ~~~~~~~~ go t  t o  ‘1:110 a m i s s e d  a p p r o a c h  a n d  ge t  out  of t h e r e ,
or  ~. e t h e r  i l  ‘ s s a f e  a t  t h e  l a s t  i n s t a n t ,

r e  not  s it i’s.’ t li:t t itt ’ know itos t c’ Us ’ .~ t h o s e  pa Fam ’.’t i’F S in II 
‘
.

S V S I  i’m v e t  ci ’ .1 FO not sure c’. Can get a sensor t hat is 1 1 1 meet  the ‘~‘

St’s Ii ’m r os h Iti I’t’liICIl t S . I’se~~ v ’ .’ co l i c ’ c b s’.’ . Is’.’ kn ow sev e r:i I of  t Il’.’l:i

11 ’ .  t o  i r’  I v adapt a h 1 e t o t he en v I I’ 1’ limlle h It , but c’ .’ ‘ ye got o t Ii’.’ i’

l u n g s  ti ) do w i t h  t horn . 1 ‘ I I I ry tu go t h roug h those  ro tiler

F I P I d l v .

F l r I o f  a I I , i I v o l t  I i s i  K hack  a nunmhe 1’ of ye i n ’s , t o  the

I Ii’ S t pa rt of the  nov i e ’ , \ ‘ou s:i It some p ht o t og r ap h Ic too  1111 quo S .

Ac 111 ,1 1 1 v , t hese it t’ re’ done a t NAFIIC 10 the ye ’  l’v e’a 1,1 V d:i vs o f the

p rog ram. I lie SIFO k’ .’ t ocer in F i git m’e I 50 ii II soil to gO t 0 1’ I 511:1 i i  2 II —

t ion of  w hei’e the vort ex is:is . h~e had i l l’ o t h e r  mea ns of f i nd i ng

I t .

(1~ the g ~‘o und ‘.1 0SI~ t he re  in Fl glIl’c’ 2 , ha i’d lv — V s i b e , t he r e

a re  :t coup t o o f  seruso i ’ s 511 iou I ‘ 11 tO I K :t bout a I i t  t ii ’ la t e t ’ . One

he I h g  1111 acouS t Ic 501150 F , t~’bi i cli 1 s the 0110 in the Io F t ’ gr0 0 0 d  . ‘l’hc’

l i t  t I c ’ s i gns w i t h  numbers cor ’ .’ put t he re  so we c o u l d  c O F F ’ .- . l a t e

w i t  h photogr : iphs she i’c’ tile \‘‘.ni ’tex 511 5 re I~t t i ‘so to tilt ’ 5011501 ’ S

I’he rc f lcF’ . ’  , so co lt  Id look it a p o s i t  iv e  i ilent u f i c a t  ion of  a v o i ’ t e x

~~
05 i t  I ‘Ii i’e I it lye ’ t o  what the 5011 50s F t O l d  U S .

Those is i’ re t he y e i’y eon ’ I i es t soil s I op t cohn i quo S t 11:1 1 Itt ’ u s e d

The pul sod acs’115 t Ic sensOr w a s  a b l e  to g i v e  us  • t’ery inC h  1 ike a

-‘ -63

~~~~~~~~ Ai I.. ~~~~~I~
___ , . , , ,, A - .‘,,. ,,, . ~~~~~~~ ,,, -.

~~~~~~, .. ‘., ~~f2r



5-!

.1,

I
,

-‘ 
- 

,, 

I l’ I

_  
~~--~~~~ - _ ~~~~~~~~~- ---~~~~~~~~~~~~



‘-y ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘

I

‘.1

~

4 

_

~
I 

,
,‘4

— ‘ ——-5’- -— ‘1

‘
~~~~ 

, .‘..

I 
. -s

I - I’



i t ’ 1 1  . 1  .hi’ , s ~id l i ’ s r - i l  ~~~~ . ~ . 0’ ‘ ii ’ ~‘ I  I c e ,

- ‘ - k~ ’ I C. III 1 qu o  t s ’ ii S e ’ 0 III I in i l l  s ’ .. 11 , 1 1  . 1  F .1 1 I n o r  ‘ l’s’

i l  sn ’. i t F  ~‘ ‘ 1  I ‘ t ’ t . 1 1  l ” t s ’ ’ , ‘o l  h I  I~~’iI p t  ‘I’ t t ’l 1i~~

b I g o t  t ’ — l i  ‘Is s I bi t ’ t ’ i ’ l ’ ’ b’ 1 1 1 . 1 1  1 t i l l iti ’ l ISt il \ \l 1 . I t h i d

~ 

l trg’ I o .Ini t ’ i ’ ls ‘Il l s !  OI ’
~~ • i l  I s ’ lu ci’ ‘.1 t 1 I “ s ’  I . _ L I t  , I l I 5 ~ ‘ I fIi I s’I’ i b i s ’ I t ’

g r ip hi Is I Ot ’ b~i t I qi lt ’ ~ , l O s i  ‘ ‘ii ’ is,~~s~~s h i l I  I F.i lFs ’ i t s ’ t K sli ’ t  i c e  it: u~ ’ hm It .1 ~

.0 S I  I F,l i ~~‘l 1 1 t ~ ~ m ush I s ’ s C l ’ s  i t  . I 1 S e ll !  Il l  I C - I5 I IC

S ta  1 I~~~I o bit ’ n e ’ I I s C  I o n ’ ,uid l ’ ,i K il l ’  I 0 1 lI e ’ ‘ s t i l l e S  . 1 1 1 5 1  1in . I I

p III p s  ~I s t I l  I bIt ’ i t ’  1 1 t ’ t • 1 1 it ~i i~ 5 1 1 1  ‘ i . , ‘_ I 0 I b i t ’ s~ 5 ’ I l i I s i  1 lil t’ It ’ .1

I o d e ’ 11 t’ F s i l l I l~ t~ sO’I0’ S I I i ’ S i  s It ’ 0 1  l Il t ’ F i L’~i %t. I V 0 Is ki’5I i l l ’ I Ii ’ S I s ’fl ,I I

t h e  ,i Ilt ’Fls’ F.e ’ 1 t ’ I Il l .1 .1 F F .1 V .1 5 5 hs ’s ii l i t  I t t’:i i 0 ~ - I lIlt1 I’ 51 1 5 ’

Ill l i d  10.1 1 1 ‘ ‘ I i  5 ’ 1 s ’F ’ e’ C I I I t ’ll liv . s  5 1 1ii ~~~I e’ I e ’ 5’h i t i  i s t i l e .  I Itt ’ Fe ’ 5

I it ’ i ” i~ ’ I t ’ll I It l u s h  l e t  i’ I 011 I hi ,I iIi ’lFs ’l’ie ’ I e r  I S O  C O I lS !  .11 1 1  51 pt i~ i I

,tt ’ C i ’ I O U  I t id I~~ ,iI i on o f  ,i ‘s s F i  ~‘ \ d FOSS Il l s ’ 1 1 ,1 1 , I f l t’ l’  t tl t’ I CF ,i ri5l ‘ r i

~ t’s h l l s  I l l  Iv Il t e s t1 ’
~~

s’ 5 1 1  i’ Vi’ I’ I i ’ \ Oil I ‘it ’ 0:’ I ’ s ’S  i t s ’ S t  s i t ’ IS S h i s O t h i  lit I lli ’ C

ii t’ and tles ’ ,l I it C 5 1 go .i I ‘. go . I hi ~ ‘tI ~~ lr .m v e’ i v  s i nip I is 1 1 SCsI

\ 1 ~ .1 Ile ’I’ lOlFt ’ 1 or I t t ’ I r s ’ I I’ s ’F e ’ I i ’ F’.’ ii ’ 1 e’ I 0 l i i  .1511 Ft ’ I itt’ p s ’ S i I I Oil  0 I

I h5 ’ ‘s ~ ‘ to s 
* h ’ : !  i t t ’ h a  v i 5 I s ’ l I S t ’ .1 I i i  sIt ’ ~ 1 I I 1i~~ 01

’ .111 i’iFi ’i ’ i t ’ I ‘.‘ I S , Ii i ls !

i t ’ll hi ii i’ 1 s s1s ~ .1 lo I ‘i’ 51e I CC I 1 OIl It  I s ’C i’S ~ ing  it 1 1 Ii C 0i111’iI  I I I t ’

s b i ’i i d e ’” I , i l t ’ t ,

to  I 0111 1 .b t l i i  1 .1 C onI rp I l  I e’ F I n o t  s ’ Ft ’ .1 tIll ~~I .11’ 1 e’ I s ’ 1 r I C K i i i  p

‘to t or ’ • t’ e I glm.i I s s Imp Iv  . I I ‘ S 1 F .I t tie ’ F cold ’ It’ \ p Fs ’Ct ’ s S i o g  L
S oi l t O r i ’ I 0 p it  S I t  I t ’ 1 t’ di ’ I en’ l .  1 11th  I s i e’Il 1 1 I’s’ is l ie Fi ’ I I I t Vt’ F I t’ x I 5

c I l h I , ’III ,tti t I I L I S e ’ .t l ,m I’I’ I s . lh ’ .’Ft ’ ’ S ,i l o t  oI h t s ’ I S t ’ 111 t b l s ’5t ’ t v p t ’S

s~ I S V SI s’I 5 10’ ill g III onIO I 1Ie ’ I i’ F S , ~l Isl I he’ r’ .’ ,i Fe ’ It l s ’I s ’ I’ d 1 SC F t p  .1110 Ii ’S

is l ie n  \ .01 1 F V I 0 C s ’1’i l~ I e’ F ~~F s ’Cs ’ 55  1 r,I I  k Iii~I o 1’ .1,1 I .1

I I  ‘ S C F V t’ .1 S V I  s ’ s I t  ‘,i c k .111.1 I ’ IC k s ’:l I Is bit ’ F C I li t ’ V 0 Ft 05 1 5

511 s I t  I he’ ~t , t I .1 1 5 1’ i tO  OIl I 1 S tIll 1 1 V ~.‘.‘ .iti i’ V t ’ dliii p idk  s ’I tt is l is ~ Fe I t

i s II ~ 1i~ ’1 .i s i m p  le  p l O d  i’S S I s ’h’ . 1 C s ’rII I ) It t e’ I ’

I go Fe ’ o i I h i : s  I Fli t t’ S .1 S I Fi~~ Ii’ F i’ll SOi l  I s ’ I’ l is ’ t ti s n i p ,i ii i’Ilii t Ihle ’ -

l e ’ F S .  Fh ,i 1 ‘ S ‘lie ~‘ ! t i l t ’ II I 1 1  a n e m o m e t e r s  ~l s ’51i lit .1 .1 J 5.  ln COIl ’

~I i  I 1~ ’il ~ s ’ f i t ’ l’s ’ 1 I p r t  It II1 s I S , I I p i’ ,i5I 11, 1 1 1 t C .1111 ’ .’ t C Ii ti l l i t  it It it t lii’

I C e ’ i’ll 1 1

¶ 6 6

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __________________ ,. 
_ _ _  _ _ _ _ _

~~~~~~-~~~~~~ — ~~~—



.t.. a. -
~~~~~—- ,,,, — ,, ,—,,— —,——,,-,, ,—— ———-—- ,—

P V

I’

-1 -6 7

-‘ - ,•l ~~- - 
~~~~~~~~~~~~~~~~~~~~~~~ s’ ,,—, — -, “,‘ i—,’——— —“--- 

I



>- 
_______ _ _ _  

- i

00 1-

Li) _ _ _ _  C’s

1~ 1 ii
C’s CS 0
> L

_

~~~~~~~ ~
‘::

I 
—_-~~~~~.- L.- .-’- - - ’--— -—’~’--”--”— -’--- - ------



—‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘•“—~
-“—-----‘r•”——’—’ — -

~~

• 

•

1
’

~

ft4 .  ~0~~~~-
~~~~~ S.. ’

I’ *
~~,

,_, 
-
.& I

— ,‘•

‘1 -:~,

— ~~~~~~~~~ !~
_ _  —-5-

i
t
.: 

________ 
‘

s’

~~

S
’
~~

-1

4 ~sl

- - ~- - — ~~~~
—“ ,,— _________



-~~~~~~~~~~~~~~~~~~~~~~~~~~
-

- J~ fr — — A— -‘ ~~ ~—

ii
i

L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘ 4 -

—~~~ , 
.5 

‘

‘5
‘

t 
p

S . ’ 

.

I

- .&_s~~~~ ..,_, -- - ~~~~~~~ - ~~~~ - —



\- A t~ ~ ~~I~I

sI A t ’  ~~ I\L
* 11’

/
// ~

°“
~~~~~~~~~~\

5’

~
c
~

\ 

‘ I . ’ ’  ‘I’
I ‘ I~ 5~ i’s ‘i

* 
. ‘ ‘ 

‘ I ‘. I” I’

I -  b

F
—- 

‘.‘

- ,..,s’~~._— 
~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

“ V ’  ~~‘. i” 
-



Fi g u res  5 and ~ are o f j . F . K .  ~ou ’l I see the co m p le x i ty of

t he se ’ s tor mi in Figure 8 . Fverv sensor t ha t  cc ‘ t o  t r i e d  i s  shown i n
Fi gur e 8 in C  luiling the I)nlsed Ilcolist ic sy s t e m  (P.’\VSS I , the ground
w i n d  Ilml e ’ r : o l n l et e F s  o f  w h i c h  t h e r e  arc  sc ’ s - e ra  1 l ines , and these  l i t t l e
elc ’s ’ i ce s  br I ck  here w h i c h  h i m  t a l k e d  about e a r l i e r , :15 bei n g the

mono- s t a t i c  a c o u s t i c  s e n s o r s  (~sl.\V S ) .  ‘l’hev look ‘s ’ert i ca ll v in a

narrow be a m  u p  in to  the vo l’ tex , hut again , the v o r t e x  mUst be

rnov ins acros s that pa th  in oI’dcr for th is  senso i’ to he of  any

C .i 111 0 .

The pu T sod acoustic s e n s o r  shown in Iii g u r e s  9 and Ia su f fe r

f r o m  the p r o b l e m  of t h e  a c o u s t i c  si gn a l  g o i n g  up i n to  a t i g h t l y
w o u n d v o r t e x  anti  co m i n g  back in the prope r  p o s i t i o n  i n  the
op p o s i t e  s ide .  However , when ou get a loosel y formed vortex ,

such 115 \‘OU mig ht see in a 707 , the si gnal goes  up into the vortex

a l l  rig ht , hut i t  comes down a long say beyond where the receiver

is.

We have problems when we look at different types of vortices

w ith the same type of acoustic sensors. The pulsed acoustic sn’s-

tern was dropped a f t e r  our ex per ienc e in London -- ice had too munch

di f f i c u l t v  in t r n ’ i n g  to  p r o c e s s  the  d a t a  fo r  w h a t e v e r  i t  w a s

worth.

The m o n o - s t a t i c  t y p e s  a re  s t i l l  ‘s ’ery v a l u a b l e  i n  s c i e n t i f i c
r e s e a r c h  to look  up i n t o  t h e  a t m o s p h e r e  an d m e a s u r e  t h e  s t r e n g t h
of a vortex at r e l a t i v e l y  low a l t i t u d e s .  At two to three hundred

f e e t  a b o v e  t h e g ro un d , itO were  a b l e  t o  see the vortex and by look-

ing at a se r ies  of t h ose dev ic es , we It’ere a b l e  to f i n d  out whei’ e
the vortex is relative to the acoustic array , then look up above

the sensor and measure the actual velocit ies aloft and c ha n g e

that over to a strength measureme nt.

The entire scheme at J.F .K . was built to look at vortex

behavior and also to assess these v a r i o u s  sensing techni ques.

Figure 10 is a schematic of the pulsed acoustic device , and

all I’ ll San’ here is that you can see the acoustic signal being

transmitted up toward the vortex proper l y and u’eflected down . If
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DR . TyMc:ys:N , JR . This i s  the operational session . I ‘nm
in 51 ig li t S t a n d a r d s  Se r v i c e a t  5:\s\ Hea d quarters in the Air -Carrier
I ) i v i s i o m t . I’ nmi an ,\‘.‘ ia t io n  Sa t ’s’tv Inspector for Air - Carrier Opera—
t ions .

~b\ cla d ‘ 5 1111 hug i n e er lug i i ig ht ‘Fest P i l o t  in the l~e s t e r n
Reg ion CeI ’ t i f i d l l t i o n .

Gene Ba t ’ loc , who w i l l  he our f i r s t  spea ker  i s a n  .1 i r T r a f f i c
Contro l ler  with a ‘I’c rin inal O p e r a t i on  Sp e c i a l ty .  -

‘

Gene ’ s been in termina l 5\TC o p e r a t i o n s  for over t w e n t y - f i v e

~‘e a r s  . lIe w a s  a t  l ’ l l shing ton  \ at i on~t 1  for t h i r t een  y e a r s  as a

controller ansi a s c t pe rv i s o r ;  four and a ha l f  \ ‘ea rs  at Dulles  Tower ,

as a s u p e r v i s o r ;  e i ghteen months as a deputy c h i e f  of  the Houston

T o w e r ;  and then th ree  ansi a ha l f  ye a r s  a t  I~a s hin g t o n  Head q u a r t e r s  5

in the ~\ircr af t Operations Division , ‘I’erminal Branch. Gene?

MR. R,~R1,OhV . Good a f t e r n o o n .

‘I’his m oi’ning on the airp lane coming up on Delta A irlines , I
saw their company ruaga:ine. I picked it ~p and lea fed  through it ,
as customar y , and there i~’as an article in there by an author who

has questionable credenti zils. It said he was a free lance writer

and part time mag ician. I don ’ t know what si gr.ificance that had ,
hut the article was on memory . It went on to say what a wonderful

piece of machiner y the human brain is , and that it retains just
a bout one hundred pe rcent  of eve ry th ing  a person exper iences  in
his lifetime . Thoug h most of it is in his subconsc ious , it does
retain that. So , it is quite a remarkable piece of equipment.

It also tcent on to say that the conscious mind will retain

about ninety percent of everything it sees visually , This is done

by a number of tests , similar to some of the tests t h at these

gentlemen have gone throug h today and it indicates tha t the spoken

word to a person is only - -  lVe ll , onl y about ten percent of that

information is retained , and for that reason , folks , 1 don ’t ‘na v e

any visual aids today.

O ka’s ’. I’ m speaking primaril y for the Air Traffic Service.

As it gets ri ght down to the bottom line , what’ s it going to do
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wh at dos’s t but t mean ~ ‘ISa t me a n ‘ , we ‘ re 011 lv go 1 n i g to appl y 1 .15

separat ion front the outs ” r marker to ths’ i’LIflica\’
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h t s 1 1 1115’ -

Is le ’ ii 1 1 1 SI ’s’ .iK Iii t It It t ill II 0 s ’liIs’ li t

115’ hio’~ c’ s it  I_l Ilt io ns  It lme ’ n s ’ I lis’t’ s’ ‘ S Il his ’S’s! l’s’t’ l s ’C’ s’ 1 11 I ghl I’o m ’

spee’ d Is ! ! t lstnien I .1110 5~ ’ I I s ’ 1 1 15 Ills ! S t  ,ih I I i :.l t toi l s ’hl I Iis~ I s ’ s ’ ,l 1 1 s’l ’ •

o I cot era • there ’ lore , i~s’’ I’ d’ 55 i  ~i5 I d5 h t  ye t s’ ui t o I lis’ S e ’~~ il I’ ll t lOl l

1tIlj e’ 5 S  i’.s’ 01 111 s ’ OFl e’ 1115 i t t  t li S O f l h c ’ 1 1 1 1 . 1  I ’s’s is t 1111 1 S l I t ’ S We ’ s,ls’li * t -

rh I s s v S t  em i~ I 1 1 h i s ’ t g t I l l i’ ill t e’ s ’ t 11 1  1 l i i ! ’ t I’l l I t ’ is ’ s ’ ant ke’s’p II

101 I I t u g  111  1’C l’ ,I It l i t  a lii ghe u’ lIlt i t itde’, l’s’cll ’.Iss’ of I h a t  Os ’ ,I Ss ’Ii

\ s’i’, • i’e,I 1 i S t  I s ’ ,I I It ’ ,lhl el log 1 e’ lt  I IV if s’’. s’ i’bosi ’.’ ‘ S OIl I bis’ gii I si s ’ sI s ’ p s ’

I’ Fs, ’iII t ice’It t 
~ 

na i Is’S ott t , i t  h t s ’ I t  Id  Ss ’ s’III t h i l l  t V o l t  C i ’l l Iii C I s’Ss ’ I lii’

lu l l C F ’ s  .1 1 up. ,\t t h i  s po I n t  1 Ii t 1 1110 itS ’ i ’ s’,i II’.’ s’ .ih i ‘ t gul l 1 , 1 1 1  t i’s’

t 1 1 , l t  ,

I ’ trio I app i’oacbi I’ I ~ 1 0 t he i’itn i’,cav . Oiti ’ p05 i t  I on I ri t hat i s

tha t a ra in i mlutInil of ’ three m i l e s  1 ,1 5111 1’ 5s’I’~l 1 . 1  t i c ’ll L’,IIi l’s’ 11111 Ii s ’i’ I 5’el

5 - h
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l o F  h e a v i e s  , f i e ! i ins l  II 5501’. V ansi a large behi l id l  h e avy  1 lln din g

11111K ing i t  t o itc h ~t m ud go * 0
1’ St 01) ~t i i s !  go on I lie 51111 15 ’ I’5tnIW ~ Is , When

t bi s’ V ,\S i l Is i  I Cll teS Ii 41’s-eu I I g Ilt c omis l  i t  I OIl -

h’h i I s’ Its ’ ‘ i’e t I K 1 1 1 4 ahoit t th Is ’  I’ilfiis Ii v , I i-,-~ It I d Ii ke to 111 1 1 ke a
co mn mri e m i t I he 1 i see bloc to r IllIlsie sine e a t l  Is ’ r II hoit t  i’u~~icav s e l e c t  i Ofi

i lie l’ s’ was an inf o i’encs ’ t Jut I i t  ru I ght h s ’  po ss i- h lc’ t h a t  the cont ro I —

icr icon is! sel s’ot anot her rilnic liv 00111 iglIrl It  ion hc ca l i s e  of  a green
1 ig h i t  concl I t Is~~t - I his’ Ii s’’.’s’ t hat ‘ u~ not a I iks’ 1 v t h i n g  to  h a p p e n

~it Cli i c ago  f isu ’ a lo t  o I rca so ns . I n  p a r t i 0111111 ’ I I you c h a n g e  ‘

- -

runic ll v con 11 411 r~t t I OIl s ui t Cli I Cii4O , the tie l~i v t hat von icon Is! I f lour
utst Liv ch~ing ing runit ’i t ys  SO i l is 1 he 111 0 g r e a t e r  t han  a n y  b e n e f i t

\‘Ott ’ sI gIl in from its im t g a green 1 ig ht Si tIt lI t ion - 
•

1

Next  q t t e s  t lomi . h h l’omll t he o ut e r  hUll i’ker t o  the  runit’II y , how a r e
we go ing  to get fronl l i v e  to t h ree m i l e s ?  Ok~tv , probabl y neve r .
l~e glls’sS i) robab ly  fos t m’ , loit u ’ and a ha l f  mIl l les S il l  be the loicest

S e pa r a t i o n  t hat von ico st ls i  he able to  acc rue  in that periosi of
t inie . I t h i n k  t lte  i m p o r t a n t  t h ing  t he re  thoug h i S  the f a c t  t ha t
in the green light cOnsi i t  ion , you can  he assured , p r e t ty  w e l l  ,
that it ‘ s go ing to he a s a f e  app roach , ~tn c l thu t ‘ S probab ly  the
most illlportant :uspeCt o f  i t .  H

IVha t ic i 1 1 cause t 5 1 ~? I t ‘ s com p re ss Ion , at 0’ bin re , in p a r t i -

011 1 11 1’ , t hee to  11 ct ’ s’ rvone to  11111 ill t~t in t lie ii’ spees i , 1 hO knots , t o

the marker. So when ths” v get t o  t he marker Ilnisi the S t a r t  slump-

ing t h e i r  gat - hage ansI co Ining hack on the po%~ei’ a little bit , and

c r o s s  t he th res hols l , 130 to 135 , depem iding on the type  of equi p-
ment , I suppose.  So , you W i l l  get  some t.’om l) reS S iOn wit of  t h a t .

If We c a n  use that , t he c o n t r ol l e r  w i l l  not have to  use a bu f fe r
that he uses outside and aminoitnee that at f i v e  m i l e s , he uses

f i v e  and h a l f  or six to t ake  ca i ’ e o f  t ha t coml l p res s i- o n . lie Can

pu l l  it in II l i t t l e  b i t  C l o s e r  and let  t h e  greem i li ght cond i t ion
t ;t ke ca re  of the c o m p r e s s i o n .

~\S f ;t r as  110(1 t I win 1 cii pit oi t y , we sloit ‘ t know ~u hon t that yet  -

W e ’ II j U S t  have to  w a i t 1111(1 s e e  -

5 7
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(~kII C • Iii ’ S I t i l i t ’ s !  I - h~ h i l l  sbs ’ I t s , ’ Ii I Il l I s ’ 5 5 OI l  tI lt ’ s i l ls ’  I ’ It to ll?

li e ’ I I — Ite ’ 1 5 , 1  I I C slt ~ li ‘ t hi l l  C’ s ’ . 1 1 1 ’ . ’  I I I’ilI I’ I _ I 115 I’ I C hI I I~~ ’ it - lit ’ ‘ Ct ’ I is, ’ s.’n

.1 I K 1 1 1 5  . 11 1 5 0 1 1  t t  ~it “I hi I’ I s , ’ I IC I l l  t Iii ’ I ,t St 55 501’ I s ,’ o I Jot ’ s , lint
pu’ o h _ t h u l v  ‘ s l . i n ’ s ’Ii ‘‘i’ \l ’m ’ i I — \~‘i~ Ib l I l t Ss’011i5 I iK e ’ II Is ’ Ii i’ I i iII5’ I I i t , i C

h u t  t he re ’ iFs ’ t I t Us ,  I’ s ’ ,i “ s ’ i l ”  - Ss ’lilt ’ s i t  i t l i I c i t  . 1 1 ’ s’ t h.i I its , ’ I’ e ’ s I II i re ’

t o l l ’ .  t I C s ’ , h .I C ’- lil I lu t I ltIlil i le O lti I h u e ’. O I f i s ’ l ’  s ’ l ’ l . i i i i : l l I O i l s , I ’ uu ’

It I 1 1 I i ’ s, ’ ~l I t  l s ,’ ,i “I I h i , t t  ~‘ u Li ’ . Ii 1 1 1111,. ’ - hs ’ it I I I mu s’ e’ s,l .1 1 I s ’ .1 sI I ~i n ’I C ’

h i s , ’ ~l , i C  S I s ’ i, C i  0111 ’ e ’ s ’ I l t  l’ s ’ I  s I ’ S  tl nl - h )01 l l’~I Illi~ l h o I s t ’ I b us ’ ium , p I l l ’ .

I b i -  t ’ .I s t I hi ,I i lie ’ it s’l I I his ’ I’ 5 o i l s l  i t I OIl S I’ I’ I ~‘I ’ 10 t h i ll I Il l’ s ’ I’ s _ _ I  I I ‘. ru t ’ s I

s, t ’il sill s, I C  s ’ Is, ’ os i sOl ,‘ l’ s’ si t I I il lit e’s , ’i t s,I I I I s ’ mu ‘~ or ’ ,i ii e lIl 1 1 1 1 1 1 I (01 s,l f’ I ho ‘.s,’ —

, h t l  S( ’ C s ’ il ‘ C’ s’ 05 ’ 1 its ’ I ~ I I l iW I I V S Ii) 1 . 1 1 1 1 1 1 1  r V , I c li 1 1111 rV , ‘s ill r C hI - Ill

‘ . h i  r o b , C s o  lr .t i s’ it I nidv ot i ni s i I I I s I ll S I l l s !  SO Is it’ l hi , S ,~ 1 1111 1 t bu s ’ sl~t 1 ,1

t h t . t t  i t t  I I  1i s, ’ ~ s, 1I I s ’C t e’si 111.11 ’ 1101 h e ’  .1 t O i l s ’ p i C  l u l l ’ s ’ s i t ’ i th ullI V s ’ I I ’ l ’ s ’

m ’s ’ . t  I 1 I s ’ s ’ K t li St ‘‘1’ • .1  nI~I I iu~ t ‘ s s It v It’(’ ‘ i’c I 1 1 I l l  K in g II hit ’ i t  I i l l  l’ s’ Ii ‘‘i ’

I lit ’ t’i 1 s t  s I t  1111 ’ I I  -

( 1K I V - l ’~’t s’li t 1 .1  1 I’ l’ ilhi I 5 111 5 l I t  ;II’l’ l ’ s  I 111 1 1 l O S s ’ p l ’ s ’Cd ’shIl’s’ s , t he

doul h’  It ’ s’ s ’ ,l I t ’illit i ‘. I t  1 1 , 1 1  I t ’ ll 1 1 1 , 1 1  I 1.1 I Ke’sI about - lit ’ V s ’ t I l l Ks ’el Is ’ 
p

1.1 1 ’ s ’ imtu’ — I  ,I I s i t I’ l t’ i l le ’III S .15, 5 ’ I ‘Ill ‘.s’i’m ’ C’ — ,i t ’ e~~’, s I lti’ S .i t s , i , s ’li

I bit ’ v s Ill I t ‘. c is m l  hi .ir i ~! I 5ev ~ ,t i sI , “i ik,i V - 
“ C s i l i  S isIs, ’ ~ lug t l i l t

s ’l I t t  1110111 II ’ t s’lS pc’FC s ’nl t s ’ t h i s ’ t F . l l ’ I I s  Ill’ s ’ H e a v i e s , t h e ’ I 1 11105

t hi ,t t SC ’ S I I I lu,~i s, 1 1 ( 1 1 , 1 1  I s~Ii itl ie’ Fe ’ .1 lleav it I 1 I go 1 rs ’ i im s I i n e

1 1 l s ,% h , I I ’s I  I ‘— 1 1 1 , 1 1 1 .  b t ’ s IO l i ‘ I s ’ C ’ t ’ l l h i , I C s ’ l i l l y  I l gu l ’ s’’; t i ll i t  — So , t bms ’i’
5 ,1 i sI t I t , t  I I lit’ i Coil Id I t vo Is I t  Il .1 ~lolt ll  Is ’ 1” II I’ s ,’ i lhid 1 111 1 s’ s  s I I got

t o  Iii,’ ,t l ’ s ’ .1  1 p n’~ h ’ he ’ui • 11 1 151  t S o r t  I t s ’ S O i l  el ,i l I s t  Ii;t I, s,’ s~ sf0 501110 I hi 115

s ’ I -
~ ‘ -

S i u i~~ Ic “s ’ ,t I ’t ’ I t hl ~l’; ,I l’ s’ ,IIl s ’t  Sd ’ I’I ’ s ’ I I I  e’Ii l - I c ’\ l)  1 .1 1 n u e el t lu , t t I s ’s

V o i i  .1 sit I It ’ I~ ’ s ’  - I I I 1w’ 1 l’ . t  I I i l l  . 1 1  l~ I’ .I I I Is 111 5 1  tI~.’ o f  I lie ’ e ’su t s,’l’
l m I l l l ’ K O l ’  ,II1sI t lis ’ 1 Ig IiI ,

~
s ’s’S  l’ e’sl — lie It I II hi~ive ’ Is ’  5 , s ’ It m ’ O l t l i t i  —

,\uu s il l io n’ p i’ t’ s l’s I t’lli , ~‘ i  I ~ l Il l ’li ‘ Os ’ s’ i’ll I i l l s ’ s, ’ o I I \S  ‘— C ’ ‘ I  1 , 1 1  I s i l l -

il k,t v • ss ’ h,t ~
‘ o I I l l  I I’ II  Jut  Ii s ’it it i t  hi s~ik &‘ I III’ but I e’nl e s ’ - lie’ li,t C e’

p1 It ’ t “ I hut I s , I  t , I it , l f i t  I en ruu i lo s l’se’Ii I l ls1 I lue’ I ‘ _ , l~i e’ ’ ., iv ’; , o K iv -

I’ ll I s Ii 1 111 It ’ll 11 11  l os  1i~’h in~i It I flu — P I t t  S 0 hit ’9 iii t u n t s i t ’ Ii i ra . i ” s ’

lie t~o I S lii S I oil ill I Ic  ‘~ , i mi s l lie ’ ‘ 11,1 1 1 1 1 ’ s’ . t u s h i~~’ slt ’Ii ‘ I l o  S O  I l l  V I  hi l u g

I t i.e t Ii,t I -

I ~~_}:‘~
L~~~ -4 _ ,—. — —~~--—~~~~.——--- ~~~~~~~~~~~ ~~~~~~~ ______ ~~~~~~~
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I ~h s ’I1 * t kno i t  Ic ll ,t t s i  I I h l l t p h l e ’ il I t  I t s ’ ~s’I .1 l i l t l i l l l s ’ l  s t  I l l  I s i t ’ .

111 , 11 sls in ’ t It I l u l t t his ’ I \‘~ “t ’j ) l i l ’ .I I I t ’ll . h’ i’ s ’ I ’ .I h i I  C 4s ’ bi _ t ~ K I s ’ b ’ l l s l u l s ’i” S

, t S  i I’ ~ i I . l  I , I sI t i li ‘ I Kns’ i t  hoit t lie ’ t t o h  j I lt s 5 5 1 1 0 5 1 1 1  I t ’ s h e ’ s ’ I , t I ~ 5 I I I t  I t

IsIl e t  Ii’ u ’ I hus ’y ‘ l ’ s ’ O s ’ i l l s  t s ’ .1 s 0 5 1 S t  I I 0 1 ’ l i t ’ t - lii,’ ‘ I I li; i’s s ’ I i ’

i t  his ’ u ’ I i s  I s ’FS ,i II ~ I ‘ “ill s’ t ’ 1 hus ’’~e’ I t s ’ l ’ s ’ .11 i ’~’ .i~l’s’ illi, ’l i t I s O i e ’eI , I

f’e’ I I s, ’ V O  • I i i  s i  I I ~’~’ t s ’ l ’  l11IsI “ s u i t s ’ s ’il Iii C’ I OW 0 l’ l I 1 i l i  1, -

I t’l l I i’ s ’I is -u - ,ls ’Cs ’h’ t Il ls s’ , lie ’ 5bs ’Iu ‘ I l ’ t ’ . l  I I V li l t  I s ’ 1 1 1 1 1 1 5 ’ l l l l C  ‘II

I u ’ s ’I l s ’ i ’  pl’ t i h ’ I e ’lll S I t i 1’ b I , i r ’  t
’ i’ s ’p i i t l i, It  I I I i i s , h s ’ l ’ y - t  ~iui~l I i ’ s ’i t i I Il, ’ iti

l Ilt ’ C li i  C 5 ’ ,I I’ l’ s’ I t C 1’, s ’s ’ S I I t l is l e’ I’ ’ - I I l l s 1  I l l  C s ’ b ’ I I .1 liii It t ’l I I s,l l i i  ~, s ’ l i t ’

P1’~~1’s I e’ Iu l I t ’ s 01’I 1 1 1 0, I t -

\ I i s ’i lit ’ r I Ii i ui ’ I bill I u s ,’ Ii;tt s ’ I s ’ COi l  ‘.1 ~Is ’ I’ I ‘- I’ I I s ’t  iut~h s, s 0 i  I l’ s’! I s’

I 1 . 1  III j i l O  ,iui~l .1111 1 I 1 1 1 1  ‘ I I  l s ’Ii is i I  li t h i ~’ e’ t I l I  I IuilIs ’ui t - , t h l s l  I Ius ’il - I .i ’- t I’ -
e ’ui s ’ 5 ’ i t S ’ s e ’ 1 .1 I I I h I S J oI l s ’ - Its ’ ‘ l ’ s’ i s ’ l i l t  I s ’ h i  ‘s s~ I 0 I’ l I I ’  I t e 1 50 I t l i i

V I I ’  It ’ ll’ . ‘I ll ’ I I s ,I I i t ’ l l ”  . 1 1 1 t h  i l l  I lit ’ Ii 1 111,111 ’ ’- l I lt ‘ 1 1 1 1 , 1 1  I 011 \ b . n u l l ; u  1 -

I ’ l i , t m i K  I 5 0 1  — 1 1 1 1 1 1  . 1 1  1 I l u _ t i e ’ Is ’ ‘‘ l ’ s  , oe ’ li I I s ’ L I l t ’ I I

i~i~ - I \ C ~~ ’ , \ 5 , j \ ’  t’~ rO - \ O l i  K l i t ’ I c  • it bls ’iI Ill ’s sl i th  S I  1— 1 Oil s’ 1; t i l t ’ 1110

t s ’ t ’ I ’ s  O I l s , ’ s Ill ’ s - I hi~t sl  h i .ISSe ’SI t Il e ’ s ’ i I t e ’ i ’  l l i l I l ’ K s ’ I ’  t ’m m , l h i l b  ‘ I hli l s im i t

s ’ ’ .  s n  s ho n e ’ I his ’ ,i I t s , ’~~ ( .1 Ks ’s ’ It ’ C 5 5  K I i st - I t ’ I ,t I s ’ll o I St l’ s ’ t s ’u ’ s ’ I •Imitl

1 1 1 5 ,  0 lio~’ K I I “- I  _ I ho ,‘c,i I’ 5 .1 511 t ds ’l sli — I i s , I  S 1 0 . 1  I I ‘s ’ 5,1 ’s ’ l ’oh l I r it l

1 1 . 1  I I ‘s 5 , s ’ t s is ~ Is uu t us h buc 511 1 0 , ‘- s ’ll • C’ s ’ll ‘ I’ S ’ t s ’ l i  Ill I I s ’’- l’ s ’ Ii I u i s, h I h i s ’

1 1 1 1  1 , 1 115 ’. ls ’t ~S 5 , 5 ’ l i j i  , t l l s i  I i v  m l  h I  I ll -

“ 5 ’ i t s ’ s i i s l  - I ~i s il l ‘ t sI t ’ ,~n C l’t ’ I I s i ’ I hill I I i iilo • h i t  I t hi I S I I i l ls

I ,lt ’t l t .i I I v  5 h t s i  ius ’ l ’ ”t ’ b’ t’s , III ’ -t ’ I S b i l l s t ’ SI Ils t ’ ’ . t ’ I t  1 1 5 1 1 1 1 1 I C  tie s ’ Ill i I s ’ ”

lie ’ h i  In~b .1 I’ (1” , h Its1 l m u ’ - .1 ~si _ h ’ s ’ v — uc h i , i  I I l ’ s ’ i t ’ll 0 I l l s ’ ‘ ,‘ I\t ’i ’ t ’ i’ s ’ I li t ’ I 0

s’s ’ I I’, I I Ic~i - I I-Il i 0 , ru s,’ I Ills’ • h’ s’j’ * I ‘ Ill I t ’l l il l I Is ’ ‘. s e ’ 1 1 1 1 1  ~l t hi s ’ 1 i n ’

I! I I l l t ’ -

‘14 . I’’i Is Is ’ L \ S , \ \ _ “~I’I,. l’ I u ; imi K ‘ s t i l t , , l~~i s, ’ , I h Ii ’— i i ’ t I l t ’ I I I ’ ” — t  t I lls ’

Ill mu iv I i t o  t hi~i i I ‘ is ’ 11 , 1 si i lie ’ I’ ~
‘ I I s o s ’ 0 I ’ I t s ’ il’ i l l s ’  Is I 1 11 Ill ’s ‘.~lfl

I ul ’ti t s ’ ’~ I s ’ i l , t  I I ‘s — I I ‘ ‘; K i mi~I s ’ I’ .1 I hi u ’ I I I -

Illie l silIli t i ’d I ‘s • t lit’ Il ls ’’, I ir u t s ’ l ’ t’ “-I I 115, 1 I i s l i t  Is ,’ ”. 1 1 ~‘Ii I ll t h u s ’
I t s ’ I’ Id m s— 1’ I \ t 1 ’ I I  I I i ’ ll I lO l l — I K i i ’ ’ it I lie ’ ,It ’i ~‘ I e u p i u i c ’ III s ’ I’ .1 Il oI~

h t g h lt s ’i ’ j~ 1 l i l t ’ t s ’ l ’  1 e’ s ’Ilil’ .I l i\’ 11 -  gi’ e’ I I  1 1 1 1 5 1  ~_ 5 1 
~~~ I IrI ~l ‘ l I t ’ s Il l  I lie uu uooui

and ‘ .s ’ e ’ i l — 1111 t ill I hi s ’ s i t ’ C’ 0 I 5~ j~ Ii Ie ’ nut C I I  .1 IIi ’S’ .1 I 1 1 1 1  i l l s ’ l o l l  lu ,t i s ~ .1 I s ’ 1

r,_ s)
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s’s I ’ spec ’ i t~ 1 cli I Ions Ia Isi oIl t - l’s’ r ‘.‘ si 1
.
1 s’rl in t lie ci e v e ’ I siphils ’r l 1 sO  I ’ t I

f j s I  t It ’ l l  s i t  lie’ S’ It I op Ill ni t ’s • lie’ S 1111 C’ I g Ilt loll S V  S t  ~~lll S , nls’Ic I~ h15’li~~ lll 5’tl I

su~ c Ii as , it Ilk s’ t 111 . 1111  1 (‘list’ , t lis’ l’ s ’  II I t ’ l l  * 1 1 1 1 1 ’ s ’  
~l’~’~’ S Ii i gt i Liv . ‘I t ’ l l

h;t i s ’ t o  t hi i n K I ll s ’ jit ’ s ’ s h ’ sI CIII t lI l ’olI g Il I l l i s i  I FV It ) 1 1 0 , 1 1 1 ’ s ’ h I l l  icllll t I l i e ’
I’ 5’5 ,  II Il l  1 t O I l S  sliOll 10 I’ s ’ I lei ill s ’s rsi c I’ t 51 h e ’ Ii is’ C’ s’ II 5’ s ’ 1’ t i  Ill I s’i’ s’ I t~

s~ t Is ’ I v , a mi d ev e  r s i nc  s’ 1 gsi t I ni’ s’ I vs ’ s i i n  I h I 5 Ich I Ks’ v or ts ’ ,\ h u m  s i n i es s
hits ’ K in lit’ s l a t ’ s o f  I b it’ SS I’ IcIis’ li ws ’ Kns ’i~ I l ot t ths’ I h i m ’ s ’ s ’ iuu i I t ’
Sei ’) .I I’ ll t It ’ll I~1t S OIl t I lit’ It’ I Iisli’It , I ‘ i~s~ g I C’ s’ni s’OIi S I s,Is’ l’ lI I i i s’ I bIs ’ il g hi I 10

i t .

Ss’ t lie t S I ng s it s’ ’ I I III 1 K II l ’ s s~ t I lie rs ’ I l l ’ s’ lit ’ t neC s’SSII r I I ‘s’ t he
thi i ngs t hut t O i’ s’ l ’s i  eSss ’ s l h’s’ F ,\ I, him t I ‘ C e  t aks’ n t his’ m hIllel ci1 Ss’IIS Ss ’ si

t horn s i t  S t lie’ ‘I. ’ s t  ~is ’s’s j ) 1 s’ 55’ 1111cc ill F,\ , \  Ilh i s i Ilisl Il S t rv II nO \•\S I ,

il l i s h its ’ I 1 1 g l ie  vo ut  t he  C’ s’ l’\’ l’s’ St 1111 sic s’ l’s t li; i t its ,’ p055 ih I Is’ C h I l l

ans i ~tt the SlllIl e t i llie , ict’ ‘ I I lie tr y Ilig I t s I’I’ s’ ,i s’Ct itmi s l Iil .lV i ’se in c i t o

a I i t t  I s ’ l’s i t  ii I I m it s’ I s ’S t t o  11111 Ks’ t t ’ s l l l s l  !‘rolt ’ * 5 It’S) rK 511011 hI hi i Ills ’ l’ s’

in t e r s ’ st  ing .

Cert I f b I t  t It ’ l l , S’jis’I’II t I On imish cliv i l’ s ’m iill t ’li t II 1 I IS I ’ s es’ t  5 ii I so Ks ’

y s ’  I’ t cx  hI 1 1 cv lilt i sin a u~! ws’ 0 i glìt acId t o  t lilt I * I Iis’ S h I l l s ’ StIl ’s i oct 101 ’

any s’pc r a t i o n  ic it hi V \ S  t’ i’ WV . \ S .

I ‘ 0 I I Ks ’ t o  l’ s ’ s I I’ I C t lily I’ s’ilIII I’ Ks  Isl t li t’ ss’ I t  emlu s t h~t 1 iI~ ’s~ I v Is’

‘s I  t ’t i t it l 1’.’ it! I sit s’p t ‘Icing jet t l’lt ll s l’ s s ’sl’tS Sills ’s’ t h 5 ’ sj ’ss ’si 1c m ’  a r ’isl

1 1 11 1 ) tie 11cc t i ons  Il l’ s’ S I  111 1 h I l l ’ . ~~t ’ i t  ‘ C t’ S s ’ s ’ l l s I l l  I t s ’ II I s ’it C i  s’s grh l I’ sli s

I si sI~~’s’ (if C I I  I’ j si l lS II 1 I’ll I Ill i s’ S • h l lisi ice ‘ I I 5h15 ’s it’ Co i l  t i cs ’ s  01’ t S u ’s’’,.’ s ’s I

tIiellI , bu t t  I c hIl l 1155111 ’s’ C OIl t hil t t lie’ ‘ I , 1)5, II) — I I) I I , t lit’ a i u’ bits

Th , and so sin a rc  C e o ’ s ’  , v ci’” s I Ill I 1 1 1 1’ I Ii 05’4i1 m’ sI 1 0 1 lie’ Is’s’ Itt I 01)

5’ t’ Spo i I el’s ilnrlleel Ia t s ’ I 
~ 

111150151 u I  this ’ wIt ho~t rsl II il~~ .

‘1St’ Ss’ s’ s’ I ls l  1)1)1 11 t Ic s’ W a ll  t I s ’ I11IIK ’ I s t h i  I a 1 1 s’v lil t It’ s ll I S

pot cut Ia I I ~
‘ 111)1) 1 1 CII I) Is ’ t o  s’t bi t ’ I’ t h i . l n  H eavy  II i l’ s i~~t f t  - lIe’ ‘ i’ s’ 5s ’ I’ t

01  g O t  t e l l  Ill t s ’s th i t’ 1 1 1 1  s ’ t  t S i uih I ug on l ’ s ’  o f ’ t Il e’ b i g  I11 ’hlll ’t II I i’port S

IlilIVIle’ t i f t e s ’ni u) l’ I It s ’ Ii I C ’ o h ’ I is ’ III F s ’ ~I I l’ps’s l’ t s an sI flea’.’ i e s  , butt

S i n s ’ s’ 0 i r ps ’s n’ t s’ b I h’ sil c i t ’ s ’  , tn s l so t ’ s,’ t  C’ hill y l’s’ ellli ht li s ’e’sl I I I  III u’1’sol’tS id I hi

u t  li c i’ than Ileavv O l I ’ CF . i f u  , i t  ‘ s ss ’s~uie I Ii j u g  t hlh t 1 ice’ t illg lit t o  he

t h ink ini g a ho i t t  1 1 su’ -

S - Ill
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b ’ s ’ I ’  e \ . I u l l p I s ’ , 1 1 F . 1 1 1 5 e ’ (‘suil n I t 1’ 1 1  i ’l’ s ’Ft . tn ~ l V o l t  \ i i ’ ; c ,\ I i’p s’~~t 1111 ,1

li _ l Sbl l l t g l s sil N I l  I s ’ l l l i i Il l ’ s’ h i l l  t ’ s I i I l I  l’ s ’ l lil} l t il’ IIIIlI 11110 ls’ l l l lt I ‘ III I l’~~’ i l l0 ,  *

1 s 1  p l ’ s I I  c’s’ I I 5 1 1101 1 he’ Se ’ I s’e’l IIi 1 5 1 1 1 5 ’ S 1 I t ’ s ’~ l l l h l  I I C’ 11 1 ) 1 1 1 I e lIIl ) Is ’ Is ’

I hie ’lll -

~‘ K IV , ,t  C’ s ’ I’ V sf 11 1 C K p I ,l ni V Is ’S s ’ 1 1 lit ,’ “ 1  ‘ . l\s’S S t its ’ l’s’ 5’ ‘~I’~’ 
I It’ i’

Ss’s’liI s’II t S . Il l s’ ti l ls ’  S I lull I its ’ ‘ l’s’ l Ilt 5’ le’~ I s’si I ll Ill ’ s ’ t lit ’ s ’l it ’ S 1 1 1 5 1

cu l t  I ’ s i ’ h l  nob s s t  I h is ’ s~ lI I hs’,l i’d I’ 111 (1 .

I’h i 5 I s I lie 11 1 1 1 - I b i s ’ t i l l I v t S I nig d i t ’ h ’s’ remt t a l i s s u ~ t 1 111 1 1 1 S

I s ’ s, ’ khe’s’eI l i i t l l l hs ’ I’S s~ ’. 0 l’ i ’ t  Ii lug I ‘0111 I lIe’ s ’ s’il 1 0 I’ s i l t  I h~~Il l’ s! -

‘I li I S I S I u s ’  luci d I’ , itni d \ ‘ s ’ ll s o s ’ t ha I - i l g h l  Il l  • t his ’ S~)s) I I e’ I’ S

.1 l’ s, ’ 1 s 5 s ’ II t s’d II lis’hlsl 5s I t lie ’ ost t hls i,I i’d Iii1~~ . I I OIl I oo K It t I b it’
4 1 1 5 5  1 1 1 1 1  I I s  , II mid t he RI’ i t  I 55 V C I I) Il ls !  II Ish s l It ’ bunch o f  s~~ hem ’ .1 I F

p 1 1 1 1 15 ’ s . ‘ s O u l ’ I I I i mIsI II g i ’e h l t sidit I o f ’ s in I I~t m ’ i t  V 1 111 sf  I l ion’ s ’ I l l  I Ic ’S
I his’ 550, 1 ’ s ’ 1 s ’s I I~s,’ s t  s ’ I t t  I l l  I It t  10111111 t I 5111 Is’ i t  hi C o l t  I s ’ s’ S .

‘1St ’ ge ’ Il I I IS  5’  I Lis ’t ’ 115 in Os’S gm i I ug t lie I’ Il’ S t V t ’ rv  f i r s

I) — s’iI) , this ’ “ I I  — 11) , hillS Sh is ildIl I S i’oiig Ii in t lit’ wl it ’s I s’ f Ill] I I ‘s’ s’ I

SIt e’ j l t  — Id 11 15 II I I ) I lIn s’S.

Nolt • I 0 Ii ks’ Is’  spt ’ mis i I ItS I a l i t  t is ’ l’s i t  o t’ t Illis’ w i t  ii Ibis’ 55’
SII1II I 1 St ’ I ih I i ’ l l t  1011 S t  I l l I s l I l  Os i s . I Kn s ’~c C O I l  Il luI St l’s’ ~t l’s i t  t i re ’s1 t’s t’

I he’mn , b ’ sut t I s’ t ‘ S loo k ,t t I hI t’lli 1 111 ~I 55 5 5
_ 

It ’ hIt’ F e t he’ Is’ 5’ 11111s’ Ii ’ eiuui

USe ht ’ex s ill t lie’ Is’ I’ t Shi s ils s t he t It Fs ’ s ’ CI I  t s’gs~ i’ Is ’s 5s i rp Inns ’s

1,51 151 Is ’  1’ Ii iii t ilI It’ll t I ‘ s1 1 i kc’ t s’s sk I p t s’s t be sic f i n  i t  I s’n s i t ’ t lie Ss,’ -

1St’ h eavy i S h l I i \ ’  11 1 1’ ~‘s 1 I t i i s ~ c s’ i’ t i t  t O l l  t ccl Is ’s II t Ii ks’s’ I ’ t’ g l’ s ’ S S

It s, ’ I g Ilt s,i f’ 31) 0 ,000 p0111151 5 s i t  c ’ C ’  5’ 1’

Uhe ’ Small II I i-p II I l ie ’ S Il l’ s’ t lie ’s St ’ It il ’
~ ’s I amue S c’s’ Ft i t  I s’ h I t s’sl 1 0 1

t II Ks’ ’ s i t  t 51’s ) 55  It’ s’ I g u t  01’ 1 - 500 pou,Inth ii or Less

b v e ~iv t h i u g  iu between I , .500 ts’ s 300 ,00(1 ps’sunets . Is c i i  is’ s1 a

large . 11 fl’ s 111111’ . ‘I’h~t t  ‘ s a I’II t 10 s ’s I . ‘) t s’ 1 III t 0l ’lll S o h  Ide’ ig lit -

oh’.’ i o n s  1’.’ , iou lilIes’. s’ i t  Ia’ I’ 5’OcC s’s s 511 let V fs ’s i’ 55)1115’ e’i f I lis ’sSs’

,i i t -p lanes , 511’.’ the Ii it’i’ ( hi lls’ S  t hil t Ccc’ 1gb _ 190 ,000 I)siitIlel S s’OIil~~it l’5’el

I s i I hls ’sSs’ I hat 55’ I g ht I I  ,000 ~~~~~~~~~~ , s’sl’ pu t t  i m ’ tg It a ell f’fs’i’s’nt WIl y

V S ’S s , t \ ’ 0 \ C e ’ S S  501)11 I’ ll t I s’lI it I t ii s lco rs ’h I  ~ceI lii 1’I’ss’sl’t c l l l ) I l s ’ it v fs ’s r II

lot of’ t lit ’ large It i F~~i I l l s ’ s .
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ill the beg inn I ng , it t ’ 01’ I g m I t  1 1 Is’ Its) 1’ ked it I t Ii lost r c a ts’ iI o F ies
‘I’he di v id ing 1 inc It II S roughi Is’ 1St ) , 00( 1 P0II1I(l S It’ll i c li sos t Sc’ , its ’ Ii
so r t  o f  t his’ upper 0110 of t h e  s m a l l  ‘ ,~~~

‘
. lioit s’’,’ s’ I’ , t h i n k

about t h e pe rullut a t  loll S 111151 comb 11111 t ions  p os s i  hi Is’ s i  t 5 1011 1’ CO t o  —

go r I es o f  It ii ’!) lanes.

N c’s to  a 1 so t hIt t t ii i s t e l’lll , CII t ego ry , C l as  S ~t us ! I Is’P~’ go t  to be
oC- e rs tse d in’. PAl  - ‘ ISo d i f lei’ s’mi t clltego l’ ies for I I,S al)pI’Oac h , 1111 51

t he r e  Il l’s’ s h i f f e r e n t  C l l t eg o r i e s  for  sake v o r t e x , p i l o t  r a t i n g s ,
11110 50 oI l , ans I ice ‘ i-c hoping thll t one of  t hese  s la ys ItO can  putt a l l

of  th’t ose  i n t o  t h e  sonic s~’II t s ’ gO i’ i e 5  Oils1 hl li ’.’s’ the Same d e f i n  i t  iun

btt tt i f  yos t icon t to  get an 1 mmesl l l l  to i tic rc~I se in a i rpo r t
CaplIC i t Is’ s Is ’ °51 m I ght for II pa i’t i CII 111 1’ II 1 ITO rt  cons isle m’ se t ’  ~u s 1 ‘ 

-

sp i i t t ilig t he l a rge  C l lt e g o l ’v  i n t o  t lco .

O kay , if you look ~it t he long te rm goa l in t h e  box t o  this’

right , ansi I got  t h is  out of  an LII repor t  slom ic h’s Is’ M i t  t’e Corpora-
tion in ,Jslne , 1 9 ’ S , ,J une  of  this Is’eIl r , l ook  hit the hi otto m line.

You ’ l l  see t hat t h e  Smal l , la rge  OfltI h eavy II 1’I) I one hehi i mid t lie
heavy are cut  slowmi to e x a c t l y 01’IC ha l f  o f  the I))’ eSel’ .t i-equt i  r e —

m e n t s .

‘i’ha t ‘ s tlU ito jute i c  St i ng , hoc  au se ice h a v e  been ido i’k iri g on

t i le  concept t h h lt  if 55’ ClIfl Cut the S5’1)1,ll’IitiO ll tO s’sl ’ .i,’ li~i 1 I  w i t h
ocj ua 1 so fe t Is’ t o  lcShI t ids’ hltve t od a Is’ , t hen ics,’ w i l l  ha ‘.‘e IICC Ofl 1 I) lis Scsi

somet h ing .  So , the peop le  i5’o rk ing  On a i m ’ p o r t  C l l p a c i t v  ans I the

people work  i h g  on at  tenuat  ion al ’O not to o fIl l’ 111)11 rt -

.1 more opt imu im s~~s tenl ico n isl he to SIt , Ic t ‘ s eve ry hosi y go Is ’s

11 three m i l e  seplt i’at ion . T h e r e i n , I l i ke  to I)Oiflt out in the nex t

few minu tes  shiv t h i s  may not be u n r e a s o n a b l e .

Based  on t h e  t e s t s  se have dou’.e L i eu insI the ~‘4 ”  , 1011 , ans i
so m e in fo r m a l  t e s t i n g b e h i n d  t h e  C5.\ wi th lift 0 1 s t  i ’ib st t iom con-

t ro l s y s t e m , i’ m ma k ing  the p r oj  e c t  ion that ti l is reslitceti se~
)aioi -

t i o n  c a n  be achieve d .

Okay , le t  ‘ s look at  some s I  t he cert I f ic~t t ion 1) 1’O l) I 01115 , t h e
o p e r a t i o n a l  ansi environmental aspects of it. h and l ing qualities:

I’ m just putting one sentence s io w l ’.  - ler oy I,uns!rv 51 isl a si l I r n  good
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oh s i t  110 l I l t  I I IC, O Ut  5011 15 ’ 5 ’ 1’ t his ’ sI t ’ I I I  I I S o h ’ t I , .1  lI ~ l I ‘ Ill ‘~~i 5 I l l i ’ I b il l I

lit’ l’ e ’ I l l ’ s ’ Iii ’ 1111 1 ,15 ) 1’ s i h’ S t  Ill ’ Is ’s I s ’  i’ S s ’t ’ I i , h i t  t t’ C’ t’ 1 ’ ’ .  t Il l  I i i ’ I lIt ’ I’ S’ 1 ( 5 ( 1 1  1 l ’ ( ’~~

i’ s’ V  1 s i t  s i t ’ I hit’ Ii ’ 1 111 F I l l  s~ s ’ ‘ \ s ’ i l  ‘ I I 11111’ s ’ I i)  i l ls ’ l ’ s ’ I t  Se ’ t l i s I 1 ’ 1 111

I ’ I l lgs ’ 5 1  I tIle ’ I I’ 1 111111 1 1 ( ‘ i s ’ s t  t b’ i I t 5 ’ I’ s i l l  I his ’ ~ 1 — 
s ’ i t  ‘ I 1 I I I’ .  s ’ Is ’ ( o s i K

. t t  t h e  s t , i h i i l i t ’ . ’ . “i’ s ’ s u l ’ II 1 1 1 1 C c ’ I s ’  I~ ’o K l I t  t I l t ’ l , I t s ’l’ ,l l  s ’ O l l t  m ’s il , s il l s ’

s i t ’ t his I’s l’ s ’ s h ’ I 5’III S t l~~t t 1 1 1 ‘ . s~ l’si’oul 0 ,il I s’ll t , Ia I s ’ i’ ll I s ’ s’sll t i ’ s’ I

~ II l ’ s I ’ s si ~ 5’ It ’ s ’ C s ~~l~s’ tl~~ It I I Ii t his ’ I ‘ I, I 1 11 5115’s i h s ’ I’ ~ , 3 It li~l I III

I’ I h I s’s’l t sht’g I’ e’ t’5 — i tii ~ l \ ‘ s ’ il l I S s ’ 1 his ’ 55’ Is’ I’ l I l t  5’ I ’ ll I COIl I l’ s’ I - i) b ’s ’ . ’ I s’S  S I C

C’ s ’ s l t  s i s ’ l l ‘ I i~ ,I i1 t Is’ 11111 ’ s’ sI l t h s ’l ’ s ’ll 1 1 1 1 s~
1s i ’t I s ’ l ’ S  i I  I h i , i  1 1 l ills ’ , ‘lIt

s s ’ ’ ,l Is ’,l\ 0 11 1 , 1 1  t o  I l ie ’ ~~s’ l i  I l l s  s’I I 1 is ~ I I I  l ’ s ’ l ’ II It I l I , l l l i I I O C t  1t 1 ’ s’l ’S it lls ’

ChI l l  I he ’ll 511 V , ‘K , t  V - Is - I ‘ S 1 s’,i ‘.~~ 1 11 11 1 ,i  t Ii It s’ s’ Il sit ’s’ Fs ’ s’ S - SIt C’ I

It O i l  I ’ I g b it i ’ ’ I I , I s ’ I l’ s ’ I Sc’ Is ’ h I  Id I I I  0, I t  I I I’ t s’s’ Ii O s ’ g l’ s’ s’ ‘ 5’ \ 10110 s’sl

1 1151 111 )1) 1 5’ i]lt’l ’ e’ 
~l’~’ I h e m ’ t is ’ I l s ’ s ’ I I s i ll I s ’ Il l s’ F I g li t It I h g  • 1 1 1 1 5 1  Ks’s’j’ t hit ’

51111 15 ’ Fs ’  I I I ’ .11 s’ , I hi ,i I ‘ 5 it I I I ?  V s i l I  ‘ l’ s ’ II It c ’l ’ .

‘FlIt’ s i t his ’ I’ 10 I’ I 1 ‘~ i II I b i , t  mi ~i I i l l  sP I l l I i t  I s’s I s I lilt I Ill I b~s’ I I I  mid

I ugs t s’s sI, IV it I t  Ii I Se ’ 4 ‘ S h I l l s !  I 01 I ‘ S it’ I t  Ii 0,15 ’ s  55 S h ’ s O I Is ’ r 51c II s’C -

I OI lS - this’ s s’ I l o s t  It I t  o l I~’ I S I li~t I its ’ 11111 s ic~ - - I his ’ p i Is ’ I h i ll ~l

II Li ss i I~ t t ~ I y I ls i  t Fs’ll l’s 1 s’ It I I Ii 1 1 1 1 1  ~! 1 1 1 0 ,  11 s’lis’ it 111 1 Si ’ s ’ ’ .  s ’ 1’

F his ’ ~ e C s ’ ns !  s ’snc , I lie hi g g c s t  s i l l s ’ , I 5 s’liC ’ I s i l l S  l v  t l i t ’ mi d I Sc ’ , h I l l s 1

I t  11 .151 Ill s’ it ’ l l ’ I s’cb (‘s’ i’ II I s ’ilg . l s i u i 0 ,  I lulls’ Iis ’ s ’ I l I t s s ’ it ’ s ’ I tt ’ l ’ s’ 1 1 5 1 1 10,

F . l  t lit’ I ’ g I’ s ’S ~ 5 l~0 1 e m ’ Os’ I’ I e’c’ t I s’n s . Nd’s • O i l  I’ mI s ’s m Ss ’ 5 ’ S t  1 11111 1 5’ 5 hI l’s’

l’S’sllls ’ t’sb II’u’s l li s ’ I l t ’  ‘1 111 I h ci 0 , t 11,11 ‘ 5 Is ’ 11111 1 1 C’ S I \ It’ll I Ils s i t ’ 
1 ‘1 1 1 , t 0

t h re ’s’ ~h ii - ,l nO I lit ’ 5 s ’ i l  F C c ’ S  f ’s’ r I lilt I 1 t ’ t ’ l O s  k lis ’s’ sl 11110 Os ’s’ i n  g I l l

I S i ~ l’ S ’ g lI 1~cl

‘t h e  III t 1 11111 t t’ 
~h’~ 

i I s ’ m’ ds ’ f ’ l O C t  I s i l l ls ’r ~ou ’s~h .1 t I s ’ I i u t l t  I I s ’ l l 1111 1 1’ l l s ’ t

Lit’ Is ’s’ t I l l’ h i ’ s’s lli 51111 1 t his’ I s’ s’K h is ’s’sl l iii I hI ts t s ’ l ’ I l l I’ , Pel  ‘ l ’ S’ Cilll ’ S L’

0011 1 1  g i IF . l  t I t ’ u i  I t S  i us~ I S m’ e’t’ Shill I I s’n’ s I I I  I’ I h ’ t cen cb s ’gm ’ t’ss I S 110 1 Is ’s’

I’,t I’ s i l t ’ h ’t’ l’ t’ll I In 1 s’ l Ill5 s i t ’ 
~l’s~’ 

I 1cr C 5 ’ !u t mlls ’ 1 1 1 1 1 1 1  1 lie’ 1, 1(1 1 I hilt S I s ’ I’

5151 h g  b utt ’  s po i he r s  lil is! 1 1 1 1 1  1 I ui g ,lhi o u l I Sc’’. s’11 sls’gl ’ s’s’s . mi , iu i ’ .

s ’ V s ’li t , t ln’ 1 (1 1 1 inc i’enlit’I l t Isi m’ t h i s ’ ~1’s~’ 
I I s’l’ sls’ f I t ’C I I s’ll Ill I ’ s ’ II h l l i s b

lil,C o f f  Is,I5 5 I \ ‘ I s’ l l  t h i s  s it  .1 dt’C il ’ s’ I

‘F lit,’ g r o s s  Ci ’ l l  Ii gt~ rot  I 0115 Its ’ 111151 pl’ t’v I sills l ’ s ’  It s’ l’ s ’ I hil’ s’s ’ sI b’..

I bis’ l , l S t e ’St s’ ”t 1 1 11 1115 ’ we hi l isi till 11e1 i l’Os’slii’ S 1 b l I s ’~~~I ‘ I ’ ss il l h l g i t m ’ llt is ’li

hIl t 50 SOFt’ to  I I v hs’ S flhI iii , l h t l l l l h l  i’ V , I 5 Ii i l ls’ ’ t s ’ h i  t hs s’s I’ 1 dl’ ..
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Pt’ l ’Iill P” t bill I 5011 I~i hs ’ I ts ’ s 
~‘I~ 

I ll l’s 1 i,’ .1 S II t ilIs i 5’ ‘ 5’ I I 15 ) 1’ I l l s ’ l’ e’l l s o I  1 II ’

ps ’r I 5 1 1 1 ) 1 1 5 ’ I I  C ’ IllI c i SIt h’s’ t C’ htl’lsi 55’S! ii lis’ t i’C sh It ti ’ s’ 1l1i’ ~’ s’llg l i l t ’ t i’ s’h lt

Ill s’It t t s ’ m ’ s h ill s’t I ll~ tI lt’ II I op ll l l i s ’ sl s’sIQll 1 1 0 , 1 1  Iii

I t e’lli llt t lll h ’ ss’ I’ I Its ’ - t lie ’ i l ls ,’ h’c’II Ss ’ si ci l ’ 1 0 ,  s’I l h’ 11 11 1 1 i I’I~ 
l’ S’sIl c’ Il l I S s ’ S

I C I s ’ I I I t  es’lt pc’ i’c’s’ll t 11101’s’ I sle ’ I . 1St ,’ hills i s  fo r  th t s  is ( lit’
f

_
I I ghi l t est S 1 1111 1 I ts ’ ’ C’ s ’ sh il lS’ 011 t u e  ~1 — 

111151  1(1 1 1 . 1111,11 sc’  0 ii
is iS I l I k s ’ t he I h’R o mi ! fut’ I II s ’ s ’ st C hhi r t s t’s’r t Ile Cs ’ s mi I i  g u t l I l  t I s ’ l l s i t s ’

I s’ss’Kt ’d It I l l I s i Ics’ll I j I l t s ’ t hem -

I’his ’ 1 (1 1 1 11( 1 — it ’ t h o t  i’ e ’ j ’ t ’ s ’ S s ’ I lt  5 11 11 l I l t  i l l l l lt 5’ Iis ’lis’ t s ’ I ’  III I s’lliI—
III I s ’Il , Is 5 1 \ ps’I’ s’ s’li t . \ s ’ I t  , I t ’ t’itt’ l s_’ s ’ s S t S  l i t  I’’ Ct ’ll t S II go I I s ’Il

I lie’ml s’,t c’S lit s’s IlI ls I II b ill II Ill 1 1 1 1 1 t s’ 11 , 5 It P1’ l’S’sII Cli S I I I c’ s’s S t  hit’ t Ids” s’li

tit s’ cb s ’! 111 1’S I l l ls i  I i  V c ’ Os ’ s I l I t r S  lll t ’sFs’ P~~’ ~I h i h i l ’ O l t C h 1  , 1111 5 1 I d s ’ mi ’ t t h  im i k
t 1111 1 ,lIi ’ .’s ’ll s’ ChIl i Ill’gLlI_’ this ’ Cs ’S 1 s’ I’ I’s’C t I vs ’uis ’ 55 01 miiIllil ’sc I’S I i  ks’
t b la t  .

11 15’s t Ilt’ F t h i  ng o hs ’s Itt thi s’ ~I rag i s  I hot i t  bill s c’llIl I’ll c’ I s’i’ i St is’s

hat b ll l y t ’ hoc s ’u’le t lie t ’It V s ’s i’ i t  e s ’ I II is ’  t o f ’ 
~
‘ l it’ Is - OUs’ s ’ t  t lie

II I c e ’S  I t Iii m igs ah ”t ’itt this’ 11 1 1 1 i s  Ib is ’ 1) 1 C ,l ll ~ l — ag o  im i , i t s ’ ’ 1 1 III ! K

oil I It I s II 1 i t t  is ’ l I l t  5’ ~ -

It s’lll nI,Imh’e’ I’ l i ii ’s’s’ , II Sl i Is’ I’ It lOps ’s u’t i_’llV i l’s’lllitt,’li t . I I ’ Is ’°1t

I’s’shll Ct’ thus ’  ene rgy  Ct ’ s i I CS ’ I lt I’ ll t I t’sn Irs’IlI this’ V s ’ l ’ t I Cs’S , i t  III I s ’ ls, S t s ’ i’

S I  h e ” F lIiOi\’s’lIls’hl t o f  511111 1 1 Il Ii ’ s’ I’l l It . OkII v - Ichlt t cbs ’s I llis’ ,I l i l’ s ’ . I bill I
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l i m i d  more llnsl moors’ of  t h e m  w i l l  lie f l o w n  w i t h  e x t r l t  sensors. A
lot  01 ost r nio sls’ i’ll , sop h i s t  I cated a i rp l a n e s  1111Cc al phIl , ang le of

a t  t ack  s e n s o r s , 1111(1 Q 501150 rs , as tto— 10110 sensors  and so on.

N o w , CIII) Yost ihllll g I 115’ one of  the ss’ senso rs  he I ng imllpacted by
It l’ s’l’ts’ X tt l h)e , Shl \’ t ls ’o or th l rcc les t in  d ia unete r  and w i t h  ‘ . ‘ e lo —
c i t i e s  of two to th ree  bisilldl’ed fee t  II second - -  they ’ll go c ra :v .
\ I l  Is’°51 have to do is  s t i c k  the nose of a l ea r  Jet into one of
t h e s s ’ tli imigs hInd Yost get st i ck  shaker  ansi s t i c k  pusher and every-
h I  lug e l s e  11 11 at  Once. The shllll e icIl y Is’°” s t i c k  tbie t a i l  of the
-

~~~~~ or  900 into  it , and impinge on a Q sensor and your rudder goes
C ra  :

So , ic hat I ‘ mu s a v ing is t h a t  as Is’Osl emascu la te  the v o r t e x
strength , yOU cllul ss ’ II reds lc t ion in i t s  cO ncent ra t iom i  ami d c r e a t e  a
safer a I rport  en’.’i ronment for a l l  aircraft opera t i ng  in that  a rea .

Okay , item four , the less potential damage from eng ine inges-

lion of concenti’ated vortices . This bias been a f avo r i t e  of mine ,
and I’ m having great deal of difficult y convincing our FAA pro-

psl ls ion people th at ice need to cons ider  th is ver  s t rong ly.  But
consider first of all , that  a DC 10 eng ine , for example , has  p

ahostt two , two and a h a l f  time s this ,’ thrs ist of a DC 8 eng ine. But
its j’sotent iltl for picking up birds and  p icking stp vortex tubes ,

is some five to seven times greater l’secause of its area. You have

more chance of  p ickimig up a v o r t e x  tube.

In llddit ion , von have a short inlet. The compression distor-

t i on  a l l o w a n c e s  of the more s o p h i s t i c a t e d  eng ines , tIle h i g h by-
p1155 r a t i o  engines , is probably not as good as the old eng ines.

‘Fhercfore , ~OU CIII) get compressor s ta l l  and flame ostt .

Ice have examples of this. A Cl -i l  behind anothei’ 141 about a

mile l t i s , l I V  had three compressor stalls and a flame out. We posi-

t i o n  a Convair  990 about a mile behind a 104 , a little tins’ 104

w i t h  a vortex tube that bi g, killed number three emi g ine.

There ’ s a report of an SAS 7 4 7  goimig out of J . F . K .  some ten ,
fifteen miles in It c l i m b-out behind am iother 717 , lie had compressor
S t I l l 1 amId flame—out , lIe s s t spec ted  utake turbulence , ansi he had to

come hack to I .F,K.
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5 i x - — Oh Ii V - l’ lìc ’ Se I l l ’s’ ot lie i’ it elu S I hat  It s’ ‘ i’e t hi mik I ~ig
,11’ssi i t  , ans I I it I 1 1 h a y s ’  II I i t t  Ic more t 11111,,’ for tol I lorrow dill’ lf l~ the
1st ’ 1k s ho l’s

I 10111k V~5 II

DR .Ty’!i::ys:y~ JR . : I w a n t  to c l e a m l  51~ II coup le o f i tems
011 1 IC .

\ s ~ 1 11 1115 ’ Omi t’ of  ths ’ 511 le t y ‘lull Ivs is t hat Jim 11111 lock t o 1 ked
lIl’OI lt  1 5 l’ss’ i no c i I’Cl.I lIl Ies_ I Is’ I’ colhImbl eli I - u s ’  doll ‘ t ha ve most  o f  the
C omlns’nts j f l ,  he 1101)0 t hey ’ l’s’ f a v o r a b l e  -

I s ’ s  1 slIn C I Its S , t bic 1,11 Sd F Ian DII to  , bill sfl ‘ I even been pub ii shed ‘

yet , I’ s s tt  Icood and 1 1 1 1 1 1  ock have t o l d  me thll t it looks p r e t t y  good! .

.\ssstm ing tlill t t hes e  a r e  accepted ho this ’ ins lust l ’v  as  VIl l Id

p r o o f s  o I’ t he SIt let v o f  lAS , ice w i l l  St a r t  up It l’o slnd A pr il 1st -

Thi s is , as I 511  Id , pending Il CC e p t lt n C e  by the indust l’v o f the
sIt let o 01111 1 y s  is , houcever  , we s t  i l l  p 1 11fl to g ive a p i l o t  who does

not be t  iei-e in 1, 15 , i n c r e a s e d  sepa l- a t  ion if he r eque st s i t.

hilt , o f cosi r Se , i f most  o f  the 1ii l o t s  ci isi n ‘ t hel ieve in it

ansi sa l l Ied  to  inc r el l s e  separ lt t Ion , i 5  Souls! defe l l t t h e  prog r ~~n.

So , that ’s ts’hv we ’ re t ry ing to get peoh ile to accept the s a f e ty

It li lt I y 5 1 5

If there is an inc ident , Soni c p i l o t  using \ ‘AS c a l l s  imi and

s a y s  that  he got f l ipped or he has! a bi g p rob lem , we ’ re go ing to
S to p \‘ ,\S i’ ig bit them i s inti I we can i n v e s t i g a t e  ansI f imic l  osi t what

ha p I~ 
cue ci

One goo d th lug about 1,15 is , we ‘ ye a 1 I’s’ac l v go t  the I ow leve l

is m d  shear a l e r t  s y s t e m  lstmided and mmiov ing ahead , ansi it used

anemome t e rs , t o o .  I won ’ t exp lain it in d e t a i l , bit t h’s~ co n v e r t i n g

the loic l e v e l , w ind shear a l e r t  systems to \‘AS systems , ichich we

are t r y ing to sb now , we ’ ve got II lot of  l e v e r a g e .

T here are seven low leve l  , ic imi d shear a le r t  sy s t e m s  in ope l’a-

t i o n  now;  s e v e n t e e n  more by t h e  summer of ~~T 9 ;  t h i r t y - f o u r  more

1’s~ ss imm er o f  ‘ 81  . So , ice ’ ye go t  a hi g poteli t 111 1 foi’ a lot of

~‘AS’ s , if icC need them. Ice sion ’t have to justif y the ichole c o s t
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I s ’ b’ s ’ .1 1~ ’ l I s I I s s ’ u ’ ,l’ , i l I s ’ t  hi s ’I ’ 1 1 F 1 ’ s I . t l l s ’ 1 1 1 , 1 1  I t u l l S  , ‘III .1’~ ‘~ I 00115 1

5, ’I I s’t , I S  I t  s l s t s~~
, -

Ills ’ I s ’ S Ill j i l t s ’ l i s t  1110 ‘ I ~b ’ s_ ’ I i gIll II,’ l’ s ’ , I I l _ I l  ‘ ‘ Is I t  II I’ll 1’ , I
VO lt 11,1 ’ .,’ ~l l t t s ’I ’s’ llI I b l I ’ s ’~’ Ii ‘ .1 1 1 1 ” . Ihis ’ll I I  05 , 1 1 1 ’s 11111K5 ’’. I lls ’ ‘ , t l c ’I
.111 ,1 I 5 I I s ’s I ’ Is, I Kt ’ C OF I e’ \  s ’ c ’ l l I b ’  I 1 s ’ ,l t e~l , 1 1 111 Vc ’su I Cs ’ s Il I 0 II ‘;s ’ 1 11,11 1 o

l’ s ’ I t I ’  1 , 1 1 , 1 1 1 1 1 1 5 1 5’ 1 ?  ‘s i ’ll I lIl y s ’ 1110 5 1 1 1 , 1 1 1 0 1 ’ 1 1 0 0 0 . 1 1 1  COIlS’ III 1 1 1 0 1 1 0 1 ’

_ l I 1~ I (t Il l s ’ I m uO , ‘ I I b i s ’ 1,1 I’ c ’ s ’ I ’  ,l I l’ s 1 . 1  I I , . I l I~~I I i ’ s ’ Ii l g lIs ’ I’ I l I l s ’ I I I I  Ii s ’I  c ’ml l ’ s
.11 ‘it  ‘‘ ‘‘l’ ’ I’ t,~ I I~ I5 ’ ‘ii ~‘I’~’ ” Ps’ l ’ hill l ’ S , 1,11 1 1 , 1 1 1 s h  t u t l ’ I hi s ’i’ t l s ’ I t l l  I hu t ’ l ’ l I l i i s , l \

15 ’5~ .

• I t t ’ C s OIl s ’ t i ’s Ss ’ l l is ’ Is I I I  I , ‘ I a hot  I c ’lll I Ill s’ hs’ l’ s ’ .111,1 1 11,1 1 I “

Sc ’s’ 1 1 1 5  Ilt .i t I ‘ ni mIt F E  ig itl St lt udar t ,k , its ’ ’ C s ’ go t  I s ’ t I l l s  ,ll’ s ’ I I I

t ’ i t Io ’ lu I . I KI I lg  .111 ,_ I I’ s’ ’gII I _ l l s ’l’ ’s , I i’ l ls t ’ s _ t . _ I I t,i i i I  I s ’ l I s t  ‘‘s ’llIc ’ _ I l t s ’ I ’ Ii,l

1 l \ s ’ ’  1 0 1  i ’ i t bs ’ l l l , l K t i t S  1( 11th i ls ’ I  s I ’ s  s ’ , i l l V  I t . IF t i c ’ u t l , t t ’  I ’Os ’ l s ’l ’O Its 5 ’ ,

I I I ”  1 111 ,15  ‘s o s I l  ~c
’ uI ~ . -‘- I lls lll .1 1 i t  I I t ’ l ’s I I - ICe ’ I I I ’ ,  s ’ I 0 ‘il’s ’ lIs l .1 I s ’ t  s ’

I 11115 ’ i ’ll I III ‘. Ill b~ ’ is s ’ s l’ K .
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.1 It s ’  0 11 11 t 1 C’ s’ 11111 111 )0 r one I s Is’s r PA l  to push t P i s sc’ l V S t  rung I v
511 v t ha t  in s’ i’she F tü lost  s’ I’ It ’ .’ Il l t I Dli , Is’s’ ‘ t’e got to  pulsh i Fit he —

11111k i ng - he ‘ v s.’ got ts ) put t  oslt 1111 AN h’RM t ’eqst i r I mig a 1 1ev lil t ion f o r

It 1 1 s it e P II I l - C r~t I’ t mie It 0 1 rs’ I’ll It I’s~’ site hi Oh s1 s ite Ii a si lt t e , ans i a f t c r
11 11 0 t lIe I’ Jilts ’ , icc ’ l ’eq 51 i l’C II I’e t ro I’ I t -

i f is’s’ hi11cI sb Us’ t hi i ‘s~ , I gilt’ ss I WO it 1011 ‘ t hays ’  ha ci to
i n i  (‘Ct th Is ’ Is’s 1 1 ow l  ng colui mmlen t 1111 ci s i tv  t hat [:,\ ,\ i s , you kIlos
ne g l e c t i n g  Is’ IIke vor t ex - -  neg le C t i n g  1111ev l o t  ion . Ibowe v e r , 1 I’
frll l l k l \ ’ th im ’tk that if is’ s’ ci iii put colt an ,\NI’ skIsI not’s’ s t a t  ing tha t
tY pe  o f t P i ng , t ha t we ‘0 get an ut’s’ rlc lie 1 m i ng llttfl lhe r o f  boo ‘ s
from the a ii’li ne 5 ansI the II I l’C rll ft ma mi U I l l  Ct it r e  r s  -

I dIe I im i i te l Y I~’ami t to cli S C S I S S  t h i S t 01110 1’ l’s’sic .

Another  t h ing  Is’ O t t l d  lie t o  t e s t  t h e  Ic a t e m ’  id thi the A NI’sRM .
i.e t ‘ S ~ 5i t t hill t out li fl ti ge t sOliie c Ofllliis’Ii t s and t hen ci e~ ide what  t o

do a f t e r  t h a t .

Am lo t hel’ th i~ig , 111i0’ t hem ’ I l l te l ’m ’la t ivs ’  w o u l d  be for P1,1 to  w a i t

llrouns l , ta ke no part  icu l~ir r u lle- I l ll l k ing  a c t i o n  miow llnd t hen w a i t

limi t i i  t he ~t 1 r I inc s ChIl ls ’ t o  tt s Sli V I ng , cil im fl i t , thi is t P i ng has
f avo r~u 1’s1c eco nomic s  ansi l’ s’ need it , and the r e as o m i  tha t  Ice need

rut les  is to keep it f a i r  among ~i il’ 1 i n e s .  So tha t  ,\ i r l i n e  A
W OtI Ish fl ’ t s pend a lot of  money Imiosh i f v i n g  thieir f l e e t ;  A i r l  inc Ft

r iot  Spend a Penny and 11115’ s’ hot P o f  them reaii eqs ta I heiie f i t s  . It
tcol I  I sin ‘ t be Ia i r t o  the guy tha t  pa Id for the 1111ev i a t  i o n

‘t here ’ i ‘sit ill some i n h e r e n t  u n f a i r n e s s  in the Svstelll . Por
cx lt nl p le , Pan Am ’s f l ee t  is  m o s t l y Heavies , and ‘\ i leg hiemi~’ ’ s f l e e t
is mmio s t i v  DC9 ’ s .  So , ~‘s o it  know , [‘an Am wou ld  p i ck  utp ~t lot  bi gger

c o s t  t han ‘\ l l eg hcny to a c c o m p l i s h  the same benefits.

A lso , t he r e  is ~t s 1 it es t iom ’t of forei gn opel-ators. ,‘\I ternative

foitr isn ’ t strictly n ile-making; it’ s more F,\,\ p 011e v . iVe could

bas e lam i si ing fees  or enco ur l lgs ’  oper at ors  t o  base lansling f e e s  on

the amount of time an ~t i re raft t i es up II I’lll i W~~ V . So , i f i t ti e s

up s i x m i l e s  h’seh i mid j t , d’ liii i’gs’ i t tic ice  a s IlmitCh II S 11 11 Ii i l ’ s’ i’a ft

t hat t i e s  tip three m i l e s .
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\t ’s , t I l t ’ II t’ t h i  ; i lt  0 1 1 1 . 1 1  i C e  I S  l l i s ’ s l ’ s ’ Il l  I lls ’ 1011 1 1 “ 1  III , l s h V I ’ i s ’ s F \ ’

C I I t I l  l i i ’  1 , 1  t h is l’ I li ,t mi .1 I’ll I s ’ - 1 I u 5111 StOnda rs i  S Cs ’s il lt i Put Out 1I sIV i

“s ’s l ’ s  s’ I l ’CiI  1 . 1 1 ’  t ’ l i  b i s slt ’ I s ’ s  l ’ s ’ s ’ s ’s 1 .1 I l ’ s  ,I IIs ’ llvv .11’ - .1 I l l m ’ gs’ ‘II’ II Snia 1 1
I s ’l ’ I his ’ I’ 111 1’s,’ ..c ’ ‘s- s ’ s t’ Is .1 K s ’ V s ’s 01  s ’ C s ’ ‘5 -

I bis ’ II Itd ’  Cs ’ s lI I ,b I s’ 1 1 lit’ .1 I I s 1 . 1  I I Ill 1 1 1 1 1 1 ,  IC t I l l s  I’ ” ‘ s o  I Ps ’ .1 I r I I l l s ’ s

~I s ’ , t c  I bis ’v II 1 5 , 1  “0 , I l ’ s ’ i t t  I Iii t - Of C t ’ l l l ’ ’5s’ - It I t  Ii s ’ s i l l ’  l 1 l , I l l b t t t iss ’ I ’

‘.1101 I l5c ’S  ,IIl~I s ’ lII 110111 1. 1 1 i s i S  s’I’ ~h s ’ l I’s~ ’ b , l l S I I i c ’’ ,’s • It s’ c lsili ’ t I1’ ’ s I ’ l ’s l . i  I l ’ s
Is I’ I I  5’ .l~h’ . I “~‘I ’ ’s C I FC I I  1 , 1 0 ’ 5  1111 Is ’ S S I t s ’ 11,1 C 5’ ‘.s ’ I’ I I ’ ll 5 .1 Ph ’s I I 0.11 1 1 5 , I’ll I

t hi IS 1,0 11  I d  1’t’ Ills’ I s I S  I t ’s i ’ s ’ s  I s I I  b l s ’ s I t I  I Is I ‘‘ 1  I l l~ 11 1 111” . 11 i si s l t l s l

I ’ m ’ s ’ ’ ,  I ~hc ’ .1 Ills ’ ,I 115 I ’ ’ 1’ l~ ’ ‘ ‘ s b ’ s  Is ’ I c ’ s  Is , ’. I h i c ’ I I’ Ills ’li s ’ ‘s ,i Ii ~l ~‘ I b’ s ’Iit’ I I I S

\ s ’It - i ’ ll 1 I t l I l l l b ’ s s ’ o o I I Ii~’ s, t l i t  list ’s , III 1 5’ 1 1 11 s ’s I s i ’ I I  I I I C.t I It ’ll •

I cis ’li ‘ I l’ c ’ s l (  I l ’ s  I hi 11 th ,  155 ’ C , t l i  ~b~’s I I Is II 11,1 111 \ 15 I’ s hIs ’ II’ . ICc ’ gi s t I bis ’

b ’lt~1 11015 ’ S I 1 , 1 1 1 1  \ I t ’,s ’ 5 ‘S, ’s is ’ i l l ’ s ’. I I lu i ’s. I l l ’ s  I’ l l 1 1 1 1 1  — 1st , ’ 1 1 — 501115 ’ o I II” Ku s i t

I t  s ’ s  I ‘ ‘ s i ’ s’ — 1 11.11 \ \5 \ ‘~~~ .ll’ c’lI l m ’s’~i sl\ I s ’ .1 ‘ ‘ l ’ s  I’ sI t t I I l i s ’ llis ’lis ’’s I I I  I hi I”
s ’ s l i  .1  i l l ’ s ’ 55 .1 l s ’ , 5~ ’ I 11 i S  5 0 1 1 1 5  I t ’ h a y s ’ I,’ s Ilos I l lc ’r, ’ , l ss ’,I

1 1 1 1 0 1 ’ s ’’. 1 • .1 l1~ b I I Ii i m i  K bi , i 1 ‘ 
~ 5’ ’ 1 1 1 5  I s ’ lllc ’ll II I llC l’ s’.l so ,l ius ’silc’ v • I t ’s ’ -

I 1 1 1 1 1 1 1  St.lll ,I,i I ’ O ’ ; s l s ’ s’ ” m i ’ I l L t ’ . s’ , l lu\  111,0101 ’ Is ’ l ’ ~Is ’ i l l g  t ls ’ \ s ’ I s ’s h’-
ll11’li I . S t ’ s  1 1 1 , 1 1  Os’ I l l S  1 11,1 I 1’ 1 I sI hi 51 l I l i s l , i  m ’ 5I S it t ’II 10 1111 ’ . s’ I s ’ 1 ‘5 k 1 ’

I) Is ’s hi,’ ill ~1 I I l l S l ’s I’ s ’g 1’ , t l I S  Is I I Ii 115 1 m i 5I \ \ S I I s ’ ~b~’s ‘~t ’slll5’ t ’I I his ’

C s ’  m ’ t I I IC .1 1 I s ’ s I i  I t”  I’ K l’s ’ I’ It .1 I e V t ’s I’ I t ’’ . a I Is -i 1 , 1 1  I t ’s l l  -

St ’s — \ s ’ I I _ II1sI 1 1 , 1 ’ s 5’ .111t h S I g ,  I ‘ Ill .1 1  i’ ll i 0 I t ’l l ‘ m’ s ’ 5s ’ il lg I c’s 55’ 1

1 ~ ‘s i ’  s I o I 1 5’ l’s I l’s’lll h:s I .1 sK 11111 I” I ’ 1 111 111 C I .1 I lIe ’ I I’ , I l l  It O~h i t  i t’l l

Is ’s IlI;I I1IS5 )ts e ’ I’ s ’ s l l  ‘is ’ I I 1115 ~Il’s I Ps ’ ~. t u i  0 I s ’ ‘5 .111t h ~h s ’ 1 s’ 1 c ’l ’sliieoi I Is ’ s  I I his’

015 5’ 0,1 1 I , ‘ s t i . i  I 1lIIs b C s ’ Ft I 1’ I C i  I I t ’ll ‘I ‘-pl C I S t ’I .11 Is ’s ’ . I l l  I I t ’ll -

Ib is ’ I l l ’ s— I I ts’ l l i  I ‘5 ‘5s ’ b ’ .l 1 , 1  1 I t ’ l l  s Ic ’S  ‘5 I 111111  I P l’ s ’ s’ Ill I I s ’ s — I Ii I 5 I S

Ills’ P 1t0 1 ’ s~’ s 5~’ 
‘ ‘I’ Iis ’ h ’ s 1 1 0 1 5 s ’ s ” s’ 0 1  Ib i s ’ s ’ , ’ s l i l s ’ I ’ s’Ii s’ S ’ l ’ s ’  1101 ‘is’I’ .I I ’ l l  I s ’ Ii ’ .

I t ’ s 1 P.11) I hi m ’ s ’ s’ In i Is ’ s - hIl t i ts ’ - I 1 I K li s’ s Is I I ‘s ‘5 II s1 s~ ,l I • . I I1s !  I t  sIc ’ I I

l i l t  d ’s l~ ’ s ’ l l I l  ‘ I Is o I g Il t ’ I’ s ’ ,h Ill II Ills’ s’ I 1 1 1 5 1  1 1 Ks ’ III I 5 • 5 ’ ‘~l’s~’~
’ 1,1 1 1 ‘s’ it i t  hi

Ill’ TOn I I’ i s ’ 111 , 1  F I I ~‘ Pt ‘ It ;tnda ldI s ‘ ‘ ‘ ‘ l ’  I~ ’ hi t ’ I’s’s - OIls ’ s’s I’ I lie ’ llie ’l li h ’ s e’ i’ i

u ’ s f I lie I l l s1  I I’ l l , ’ ,’ I 5 5.1  I I’ II I ois III s’I
’ b i t to in g  - S I I I I 115 , ‘ C I ’ I’ I bit ’ l’ s ’ , 1 1 1 1 5 1

lit’ P 11t h .111 . ir t  i~ ’ b ~ ’ Il l t b t i ’. Il It s Il I ll ’ ’. l s’~lI (’ ‘ s b ’ \s ’ m ’ , ’ s I l , t l l t  I s ’ ” 1 1 1 1,1 \ ‘ .I 1 ’ ’’

li j i III I 5’ S . lit’ l’ s ’ I 1 5 1 . 1 1 ’ s  II 1 11 ,1 I ll s ’s i t ‘s~ P° s ’s li t I .1 I I’t ’ l ts ’ I I 1 ‘s~ 01’ gs 5 i l l  0,

Is ’ s s h is ’ r  I 011111 ’s IV s ’ s s ’U~~iiIis ’ V I 1 1 11 1  1 St ’lS ,I 1 , 1 1  I “ II” • l’s l i m o  hi I a 150 1 11 I s ’FI  v

“(‘ s ’ ’ ’ s I I s I S  s ’l’ .1 lIl t It’ . I l lei ~1 h u t .  l’his ’i’ s’ I l ’ s ’ 111 1111 ’s’ I’e ’Iit ’ t ’ I I S I l’ ’’IlI I t
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~‘IR - 11011F F - In 5055 1011 (1 , ic s.’ h ops ’ t o  ~ ot thi s’ uco I ’ kSb lop

5’s I’ glIIl 1 :111 i DII C s i  V s  rs’d he Os’ II 1 I t t  Is’ P i t hIl ls ,b ~~d’ 0111 I t ‘s O i l  t o hIll Vs .  1111

Ill t I’ d) s,hiIs ’ t O  I V  Ills ’ s’ t lug  it ’ I t II this. ’  c Pa 1 1 11111 U ol’ VI) Ill ’ It’ ll I’k Shop l’s’ Is) I’ d’ t his ’
I’ll I’ s) I~ ’ mI S tol l  I ghi t . ‘I’ ll s’ P11 I’ is ii I II s l t opemi  l~ 5’ Is ’  l’ s ’ S 1.’. , SO 1 1 1 5 5 1 1 1 ’ s.’

V O I I  t I l l It  blob ’s ,Inc I 1 i~ i l l  l’s ’ I’ll 11, 1 V Pr is’ !’ . 1: 00  t ho s e  o f  yo s t  who

b~ ts’ s’ S igns’cI 51j) l Il i s I reg  I s t e r e s b  , V051 ’ ye i’ece I Vs’sI In \ ‘Oul l’  Fs’5 1S t FlI t lOli

k i t  15 pi c ’ s’ s’ o f  ~~i t J i d ’ 1’ t h a t  t o i ls  511 :1 t this. ’ t hires’ s w o r k s h o p  t i t 1 cii a r e

11110 Is’h Is ’  l’ s’ th is ’  V Is i i I Ills’s’ t , II lid I 101 1 1 ‘.5)1 11 ’ I 1 11 11 1 11 5e1’ldIl P I’Og l’ lIlll ‘so i l

kmlol c IsllO t hIs’ s I l O  I t ’ ll ls ’ II Il l’s ’ , h’sut ill 1111’s’ s . ’.\ ’eI lt  t hs’i’e Ill ’ s’ SOllis’ PC0 1) is’
h Is. ’ rs ’  Icb ls ’s IFs’ not ~‘ eg I St s ’l’s’sl ansI i~’hi o U isi not  ii ign up 101’ II p11 F t I c u t !  a t ’

so r k s h l o p .  . l u t s t  l e t  Ills ’ go t hi ’ostgl i  ths’III v e r y  b ’ sr  i cI ly  -

‘Fbi c’ 1’ I us t isO  rk shop i S s’n t i t  I esl IVa k s” loo t  s’,x A I I s’V lIlt I sin a t

tb l s’ S s ’ s I l F c e . ‘I lls’ ChIl l  1 01 111111 i~~ los ’  S t i c k l e .  Y o u ’ ve  ses ’ mi  .I oo up h ie l ’ s”

a t  t hs.’ 1’Ostl’uIIl , so ‘s’Ol,l knoic w ho he is .  ‘Fhe Illect ills tc i  11 l’sc h is ’ l sb Ill

t Ile  ~‘l11ml l l5s’ f l Is’li t I Ii I0I’ Il lII t iOIi Cs.’mi t s ’ m ’  on t lie tw s . ’  I f t P  11001’ o t hi S

h’s sl I 1 s l i ng .

‘I lls’ seconsi ltD t ’hs hiop I ii en t I t 1 s’cI Dccc’  1 op Illemi t 0 1 1VV ,\ S omi t lis’
Ui’ost ns l , a nO this ’ eh Il 1 1 1111111 15 üu I i ce  I I miii Icy - C o l o n e l  ‘I’ i n s  1 s’y IdII S tt p

hici’e be fOi’ s,’ Ith is l is ill blost  thill t gl’oUp oh this ’ h l i n t l i  11001’ in Room H
p.17 -

‘I’h’ss.’ tbi it ’s.! wo i’kshiop is  e mi t  It led Ope r l lt  iOrlli l lIhisI 511 f s ’t  ‘s’

I’ l’OC e d i t  I’d’S ansI los’ ‘l’ vIllc : ‘s’s ‘ s n  , b r  - I s this. ’ ch It i I’llll t li - ‘I ’h i lI t Idd’l 1k shop

s ill met imi  Rool ml 1 l b  On this ’  e ieye l i t hi f l o o r .

I IcoU I ci a 1 50 st~gge S t t Ii hit Id le  l’s’ hi CS1I1I1iII Ii V 01’ 11 1 1 di i’gll II 1 :11 t 1011

lIlht~ ’ hillS’ s’ 1110 1’ s’ t h a n  o~ie t ’ c’p i ’esef l tll t i s ’s’  h e r e , tIllI t l’ss ’ I’hl i IPS Y O” I  Il li g h it

cli S t I’ I h’sut e yost t ’ se 1 yes  I ’ ss ’ t 1dec 11 t lis’ wi’s r ks blop s I Ii o u’ sl s’ F t 0 l’s I’D’s ’ I cis’

pe l’h l lt pS t h e  l’s l ’ o l ts beSt  bl iSs ’  o f  l’eli l’s’seli t l lt  loll to  t h e  Is s ’ s O k S l I O h ’ s S .

‘F lit’. Its ) ol., s h o p S  Is Il 1 IIicct t o  rev I cis th is ’  I S Sits’S II lid (Ills’ S t  I O i l s

Ill t h e  II ’  C l i  I’ b U S  II l’ehl S 01’ COhiCd ’Ii t I’ ll t I on lilisl in a I’s’~ 111 1 lilt t s ’s his ’ s h ’ s
iVedhill is i l l  t a l k  ~t l i t  t ls.’ l’s i t  l lh ’ s o i t t  t hs . ’  phi iosop hi i ca l  i s s s t s ’ s . butt

I t P ink t hat I t ‘ s ye r’ s  s.’s s e n t  Ia I t hilt t v o u t  Ill t ’et Is j  t hi vo it  F Chi l l  I l’IlllIfl

t o  cli scove  r Is’ hi l i  t lcD 1’ I~ ii h op g rs ’s unt I I S t S’s I’se c o v s ’  0s’cI Itl ish thi s’ s o s ’ s i ’ s ’  -
It Iiia~ ’ Ps’ t hihi t t bid ’s’ ‘ S asic1 i t  I on~ t I ss ’ops. ’ t ha t  needs to  Ps’ i shs ’ l l t i I I t ’ d

tOn igh t , so t hilt t whleh i  Ys ’s Il 111Cc’ t t 011101’ row lIt I P 30 , It’ d’ ‘ I 1 C s ’ sv em ’ a I I

t h e  e s s c nt  iai  P O i n t s .
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\o lt , 1111cr  blob ’s lInd I a l e  throug bl  hiel’ e , yOit Idil 1 f leet in ~‘our
l’s’ spc’C t is ’ s’ 0001115 s i t  Ii the chill i r lllemi , amid t he re  ‘ s noth ing that  511 vs

yOU bill\’ s’ to h’s I’ellk ilIlliled i:t te l  ‘s’ lIt 1800 to meet in the lilt r . ~~OI,1 can
gc’s II I Cts l1l j I’ll.t t e S  l’s ey ’on ci  tha t , I th ink , If  you need to .

‘i’ hemi , 11 0, 11 in , ‘s ’Odl reg rostp tomor row at 10 : 3 0 , a f t e r  hill s ing

hle .Ird h e r s ’ , as openers , t h e  ‘.‘ielt ’s of thi s’ various interested

or gll I II:1 Itloli s ansi gI’Oups . Please note t h a t  the h’sus lelI ’.’es t h e
hiots. ’l a t  7 : 4 5  to lnorl’ow , r a t h e r  than 8 o ’ c l o c k .

‘Fhi e outpst t o f  t hese workshops w i l l  h’se r epor ts  I’sack to Bol’s and
111>-se lf to Inorroi~ to he p resen ted  s t a r t  ing at  3 P.111 . 111111 is’ s ’ ’ ye
III loics ’sl t h i r ty  m ins t tes  pe~ Icork sh iop. (Ve Is’il 1 pro’.’isle support to
t h e  workshops  for making v i e w  gu’ap his ansi for hilly ing mater ia l  typed ,
115 t’aI’ as I know . So , there ’ s no s pec i  f i c a t i o n  for Idiot the report
should b’se , l’sstt p l e a s e  l e a v e  us so lneth i ing in icr i t  imi g 50 t h at it’ s’
IsOn ’ t P a v e  t o  go up ansI copy no tes  o f f  a b l a c k b o a r d .

Il l t 111111 tel ’s’ , lid’. l’s III) t to i’s reseiì t Ill I t hi ii in II reco  rd , ts P i cli

s i l l  he the proceedings of  t h is con fe rence .

IVc’ ll , I think I’ ve cove red  mos t  of  the es sent  ial pOil i ts  here. F

11 I haven ’ t , Jer ry  C hiaVkin  w i l l  remind Bob probably be fo re  we

step clown.

So , I ‘11 turn t his over now to Co—Chin  irniali blob W ed an.

~IR. IVEI1A N . There ’ s a program on ts ’ le’ .’ is  ion on Sundal ’y Illorning

cli i le si , i ssues  ansi ,‘\ nswe rs . IVhia t It’s’ ‘ ‘.‘se been h e a r i n g  tos l a ’s’ to a I I

I a rge e x t e n t  is issues ansi prot ’sl ems , butt the thought t hint !‘d  l ike
to leave w i th t h e  people w h o  Id 11 he Pa i- t ic  ipat im ig in the w o r k s h o p
sess  ions is tha t  w e ’ re c o n c e r n e d  at ’ so s l t  the  a n s w e r s .

I t h i n k t h a t  Ice ‘Vs’ hind a good d isp lay of  t i le pI’ohls ’nls - W e
kn ow p r e t ty  wel 1 it ’hat they a re .  IVs’ ‘ cc l ’seen rem i nc Iecl eve n I I is’e

knew them b e f o r e .  But now , w e ’ re int e r e s t e d  in l l f l s i ds ’ l ’ s .

looking bac k on it now , Is ts t  b r i e f ly , I t h ink that you ’ll
llgree that  toge ther  — —  I l i togethier  — - NA SA , 1 ,1,1 , TSC , I ndustrv
par t i c i pa t i ng  c o n t r a c t o r s , we ’ se  achieved 50111€” s i gn i f i can t  flile-
5 t ones
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his ’ \‘ \S 5 V S t C I I 1  t h a t ’ s under t e s t  at Ch icago  is am i accol lip i ish
lIen t _ It ‘ 5 II Inn _I 01’ 110 001111) 1 sIIlII~ ’nt Illisi I t P ink t blat , t aks ’ mi  t o g e t b i e  r

Is I t 11 this ’ ye r’s ’ s ign i Ii ClInt  IsO rk to sle’.’e lop Is’h la t iI~~~d’iI I’S t 5) h)e iIl1

po r tan t  lIt ts.’nstltt loll SL’b ls’l’ls’ s — —  i m p o r t a n t  in th le Ss’ llSc’ tb i : i t  they
look  I’s I’II C t i CII 1 t b i l l s  

~ is’ i ng US 1111 O l ’ s P O l’t Ufl it> ’ to  lflOVs’ fo ric lu rd us i t ii
t h a  t ty pe  o f  a sc hiemne , t hiese t i’s ’ t hi ings represent  pei’ liaps thie tw o
I1105t i luportl lnt lii i le s t one s  -

IVs ’ 11150 have I l n l llys is  t h a t  c o l lt i nue s  to  S h Ots ’ S i gIl i f ic a n t

PII Y 0 I  1 po ten t  ill ! . >t a ’ s ’ he  h o t  thi i s ‘s - ear  or  n e x t  ‘ s e a r , hut as  is’s’ look
llhis’ad to the ‘ s e a r s  to COllie • t h e  payo f f  a p p e a r s  to he there ,
a l t hos t gh ice b l as e  hilld a s l i s tu rh ing  lack of  inputs t’ romli this ’ a i r l i nes .
‘l’his.’y ’ ve hecn s i lent  about t h i s , but I think ’.is t h e y  sense the bui ld p

in ds ’ IlIal ’usl , this ’ anss ~’s’ us are going to have  to he 1l’.’ll i lab  i€ ’s l I t  SOIll s ’

future t inle -

Both Doctor Kral l l e l ’  ansI , \s’ ll l blinks’ i n d i c a t e s h  this IflO l’lliflg that
Ice ’ re so l  is’ it ing gu idance on h ots ’ Ice s ho u l d  proceed from ii th is  P01flt
(is.’ ‘ V s . ’  got t h e s e  110001111) 1 1 sbllilent 5 , hiut now thi s’ quest ion is , hoic

should Ice p rocee d  f rom biere ’~
‘(‘lie progrllmii iii 115  Ken po intesi out on the hack of th is , it

indicates th l at both he and I lIre looking for I’s’collllllendat ions.
Cons islel’ us 11s thi s’ If l eI l l I S to chanmiel t h e s e  rs’com nienslat ions into
t he sys t  em for thi inking about h o w  ~~l’O51’ il lII S shioul si lie st l’Uc t l.lrCd
in t h e  fs. tt ore .

A l t houg h we ‘ cc h e a r d  from A l t h at t h e r e  a re s p e c i f i c  plans to
c l o s e  down m a j o r  e f f o r t s  w i  th i in  NASA , I thi imi k th lat  II lot depe nds
on t he c’x p r e s s i o n s  thiat comne back fro ln t h e  itsing co m nm unitv as to
i’ e~ t l i v  wh o t happens.

i~O sl1 d Il ’ t >‘ O ll agree , A l ?

I think that ‘ s t rue it j th in this ’ PAl , too .  So , Ill tho itg hi
ne i the r  Ken nor I are look ing for a s p e c i f i c  pi’ ogr~tm ~ to lie l a i d
out in a ma t t e r  of  two or th ree hos trs , thui t is comp le te  ici th i  re-
s o u r c e  r e c j u t r e m n e n t s  , I th ink it ’ s hielp ful to keep in mind that
in f a c t , is w h at we ’ re looking for at  this ’ CUd - lIe llnd I and Othie l ’ s

that we tcork w i t h , bil lve t o  come U~ Ici thi spec i f i c  I’s l ’ogl ’ hInl rs’Conmlllen-

slat ions
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‘ O s ’ lIll S (1111 t Its ’ SI l l s  th is ’ c’ I t s ~s~ t s’s I’ t 1111 1 Is muc h 111s ’ll 5llI’ c’llIs’ll t , I Ps’ I h i i t’d

It \ I S Is’ iUs h IIlt’ll 511 I’ s’” ls’fl t 5i~~ t hc ’ C’ s’s i t  c’ \  - Pc ’ km is’slc Is’ b ilI I I t  Is’ 1 1 1 ~h~” -

Pt ’ kild i ld S h i l l  t I t it II I Ill kc ’ t i ’s ‘1.1 kt’ t hilt t k il’ sb s ’s I Iil c’Il Sl,I I’d’Ills’Il t - SO

Id ’s 5€’ 1 t bus. ’ t it rhu 1 t ’ U C s’s (5’s gc ’t 501,11,’ k I n~h ~ ‘s j t II l ’hil t I c’lls ’s’ chs.’C’ Ic ’s ’ i m i ts’s

t he i’.v St dil l i s nd’s t 1 11111 1 di i’ itIlsI s’ Ct  Ilk i l l g  - It ’ s mis ’s t h’s c’Vs.il isl t Pc’ S t  It t  5’

s’t ’ the l IFt , I c ’t ‘ 5 SIt ’s’ th1 1 I t

Pt’ ’ l’ s’ Ilsi t Co n’ .  incesi , ‘s ’ s ’t  • I h , t  I i s s’ Is’llll t t o  lIlliks’ thi s~ 1 1 1 0 5 1 ,’ lIl ici

p ut t  t his.’ l t l i d ’ IIiOlIIs ’ I s’ 1’ in this ’ I’ IS 5 1 s t  0111 . ‘ i’hls’l’ e 111 ,1 ’ . ’ l’s’ II 5 illIj i 1 ci ’
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c I ou~1 s’s’vs ’ t’ , I t s 1 1’ Is’ 1 1 ‘~‘ Is ’s’ k s lIt t lit’ IlII i s ’utlI t s’s f t i m  t h u  I C11C5 ’ \‘ c) it ‘ l’ t’

hi

- - ‘ - ‘ - -‘



‘
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ . ‘ , —

~~~~~

F

O c t  1 i tig ill t h u s . ’  a I r - (s hell it S II C b ush y da ’s’ , you ‘ i’s’ Ii ki,’ 1 
~ 

t o

not  s d ’  as much tur h ’sul s ’nce as yo s t  do on a bi r ight  , sunn’s’ day .

Ice ’ C’ s’ 5s ’s’li s ’ nost g bi  e f f e c t  out  o h ’ thill t S imple d e v i c e  to kmi o lc
t hat it can he s I ’ f e c t  I vs. ’ - h’s’ ‘ ye got 1111 l1Ic f  01 at  o f  sill t I l to  reduce
to  get  to t his’ poim i t i~here icc’ can  m ll ll ke t h a t  s i ec i s  loll . Rut the  slatl l

is t h i e m e , t his’ m e a s u r e m e n t s  Ics ’0s’  made . I don ’ t t h ink t ha t  enhollnc ing
t he V A S is j t  hi a t it r huuls ’ mic s ’  measu rs’ I l Ient  is a toughi pt ’oh ’lem ii . It ‘ s a

t i n c — c o n s u m i n g  o m i e  - P5 ‘ 1) 1111cc’ to dec Isi s’ Ich i oh sensor  and bioic to
pu t  i t  i h i t o  th is ’  l l l go r i th m , h ’ s i t t  i t’ s not lis’yonsl the s t a t e  o f ’ t his’
lI Ft , Ilflsl this ’  measst rs ’ lIIen t 5 lI t’ s’ li ’.’~ I ii ot h 1 e miow to 5 t h  i’t thIl t IcoI’k -

I
Go in ,g Ps’von5l t bill t , Ithi d l ook  l ug  lIt a Sensor  to do t r a c k i n g  , if

we have to get be low  th ree  m i l e s , we fee l  today  t h a t  Ice ‘ 11 has’ s’ to
go w i th soni c ty pe  of  a c t i v e  t r a c k i n g .  Ice ’ re h o t  go ing to get t he re
by j u s t  enhianc lug the V ,\ S ans i t ry ing to  w o r k  thihit rou te  - I t luimi k
Ice ’ 11 i1I1lil’OS’e the e f f e c t  i vs ’ ne ss  of  the V.15 Is’ i t h  t u r b u l e n c e .  IVs ’

won ’ t get Ps’ lOis t hi res’ m i l e s  is’ i t  Ii it - iVe ‘ 11 St ill lie t hi i’ee mull es
but i ns tea d o f  beim i g f i f ty  percen t  or s i ,x t ’ s ’  pe i’cent e f f e c t i v e ,
we ’ll be up in this ’ e igh ’it~~- f i ve  or n ine ty  percen t  e f f e c t i v e  region
st ill lit t h ree  n u i l e s .

But II’ you is lln t to go his’loi~ t h ree , I t li ihik It ’ s our liosit ion
ri ght h old that  Ice would  bias ’s ’ to d e v e l o p  an a c t i v e  t r a c k  ing sensor .
I be l i eve  , and I renu e m ilh ’se r s t a t  I ng , th’iat I I we hIt s! to t a k e  a sensor
today , I ‘S be inc l ined to go is’i thi t his’ grounsi —i cimis i - type ss ’~isor  -

It ’ s the on l’s ’  sIs’V i c e  th l l t  ice ’ s’e seen ic hichi is simp le and hill s this ’
a b i l i ty  to o p e r a t e  in t h e  a i r p o r t  env i o on ms ’ m i t .

t~e S t  i 11 don ’ t hIll s ’s ’ O h s ’  w i th  out niov ihig p l l rtS  , ansi Iluost o f
t he f i x e d -  a x  is ones t h a t  is’s’ ‘ s’e seen Il l ’s ’ ss ib i oCt to the same t h ing

‘s’OU sa ic up tiucre — — i c i n g  - So , uce must get bllck to  some t ype  oh ’

so l id  s t l t t e  a n e m o m e t e r .  hVe ’ ve  t r i ed  many d e v i c e s  in this ’ w ind
tunnel. (Ve ’ ye not found any of  them t h l l t  havc been 00 11 1 lv s ’ f f s ’ c t  ive

in g iving its t h e  type of  response that  ice itan t  id thi the low v e l o c  i —

t v ic inds . But we f ee l  t ha t  ice can get  the re’ ,‘tmi si t ha t  , t oo  , c a n

he done in a reasonab le  lem igt l i  o f  t inue.
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I Ii C I  5’ III 5’ 11111 liv CoiII ~~lI Ii Is ’ s 1 Ii thIs’ 5111 ’ 1 1 1 5 1 1  m en t tosb ay  t blat  II i’s’

loo k in II sic cc’ lou 11)5 50 1 iS Il l t 5’ II I1’ . ’h i l O lOl ’  1 s i ’ s - The (Vo lt  t lis’ F Ito rs’II u

P.15 b ’s s ’s,’ll i t  1 O h ’  ss ’vs ’ r : i I ‘ s ’ ’ l I r S  11 1151 h Ia sil ’ t SilcC eeds ’d os’t. Rut

Is c’ ’ V s ’ t r i s ’S s s’vs. ’ra l J s . ’ c ic e s . ‘I h iere a rc  ones t h a t  usc llc l i l O t  Ic

cc liii 1 5 1 1 1 5 ’ s  , I I ks.’ he .1 ‘l’ cs’ hi 5 05150 F . I b is’ rs a F~ t bis.’ P i t  a t - t iil s.’
- ‘.515’S . I !~ c’ Fo II 05’ :: ’ I II~~ d l  I I o F e li t t C’ 05 a I’ ~o 1 i ~I S t hit  0 SC I lsO  I’S t bu a t

I t ’ d’ I’d’ i li~, u s ,” .  5’ lOps ’  .t 11115 OI l ’ s ’  S t hat  clii) pass  i P 1 
~ 

do t lie 1 oh w i t  P a

I 1 1 t’ 150 1’s’ Js ’ V ’ s  1 
~‘s md li t -

Ps- ’ ‘.o I d’ 5~~~ I I l F s’c’ o h ’ t Iueiii , thh l t I knoic o f , in this ’  w in s 1  tunno l

111 ,1 11 0 115 ’ ‘ I l ls’ ‘1 1 1 , 1 ’ .  5’ ~‘FO ‘ . d l l  out o s t  , hut I t hi nk Ccc ‘ l’ s’ Illuchi c l o s e  i’

is i t bi 1 ’ - : ,i m Sc’ .100 is Ii h 501115 ’ t hi i us 1 1 kc acos i s t l os  or 1 a so rs or

th is ’ s Sc’ I ‘s s 0! ~I t’i’ I ~s.’s It II Ic I’ l I Fs ’  I I I  ‘ 0 1  oIl ~ I’.’ cobfl li I cx hInd dill i t ’s ’
s,’ \ h us. ’ I S I ‘. s.’ , ,ln5 I \ 5 L ’ .’ I  you S t a l ’ t  t a l ll ing abou t  a s i m g lc d’s ’ v ice to do

II ‘ o~ I I  I I I F ’ ’ O F t , I lOSS ’ sls’C ’ l s ’S’ S 11Cc riot ash e qu a ts ’ . So , Ii yost ’ rs’
I ll l 5 1 s  10 0111 II rs’llsol’ ,lh i I ’s’ s ’NpCI1S 1Vs’ Ills Ilm id I l l l o c a t i n g  it to this ’
ensi o f  s.’ v s’ ry l’unls lly , I t h000il les a v e r y  c o s t !  5 process -

I1 I c  g r o i i I I 5  w ins 1 a l l s ’ ioo io ’ s ’ t e r s  are not that d i f f i c u l t  to inipls ’l11s’flt

110 0 ‘ s P a  t c o s t !  ‘s’ . So , Is ’s’ IcOu id P m I l l  lily 1 elI hi t Oidhl rd thi s’ Si flIp I C

ll fl s ’ IIIOIII s. ’ t s’ F I ‘.5 5’ , Is i t b u  t h e  t r a c k i n g  hl lgo r it h i l’ l  11) II C i i l i] i l lter to

mc :1S5l1t0 t l i s . ’ ’ i l ’ s, pllt IIfl sl posit is ’ely ds ’ t s ’ c t  115151 t raCk t ha t  v o r t e x .

l’,c h: l vcIi  ‘ t come UI) is I th i II so lu t  ion ye t  Its to hold you C I ’ IeCt i c e —

l’s ’ usc ’ i t  , 1111 5 I t h i n k  Joe bri,lshed on t h a t .  ,\hiout two  ‘s ’s ’a i’s ago

I th 1515 , its’ It s’re lI t t h i s ’  s t a g e  w i t h  \ ‘ \ S  w hici’ s’ ice ice re going to ads!

a S I l l  V dec l o s .,’ t o  t he \ ‘ ,lS Idhiidh i lu lls r e a l  L~ II g roup alT I lnclm io ms ’ters

t o  m e a s u r e  thus ’  ~‘OF t c , ’, t r I l C k  IS  II h :t ck - ’up,  So tb i l lt  i f  the s’oi’tex

lu ll S st  ill t lie l’ s’ Ccc’ ‘ d I i i i  i t  and s liV , OOp S , oil ‘ s e  g o t  1 0 50

a round .

h e  115 ’ l’ s.’ 1’ i 51,1 resl i1 t hiols tO UsC t bil l  ‘ I s v  iC e  , b’s s ’d l t u s e hiy ’ t lie

I Inc you I’ 111 sI 0111 ichie r s’ t lie vo 1 ’ t 5’ >1 Is 115 , I oo ks. ’ d lit t lie l:’ iolln t o f

t ime it would t a k e  to C o m i I I l I 1 i C a t o  t ha t  inf o rl l i lt  ion to  th is ’  p i lo t ,

hind got  him to  do s o m e t h i n g  about  i~ , he w a s  Ill rs’ l idy h ev o r i sl ‘ .chic re

t he v o r t e x  Is IS  - So , is(o sI roppeci it , ansi It c’ It s ’ f l t  i~ I I Ii p05 it Is ’s’

as’ o is1 ll flc C.
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I I i ’ s ’ I ‘s ’ 5 1 5 1 0 1 1 1  Is I I  I II i ’ s ! t I  lo is 1 111 1 ’ I l l , ( ’Illt ’il I ‘ I I  1 I s ’ i ’ I t ’ \  . 1 1  . 1 1  I -

11 I b I l l  I I ‘It ’ Is’s’ I~ i I sO oil ~
, i~ b c ’ I 1 1 1 i ’ t hi ’ s ’ “o ~

‘ , t  I I ~,l • ‘10 I I ‘s i lt ’ ‘ 1 1 1 1 1  0

l I l t I  I s ’ s ’ ~l t J  , I I s , I \  l i l t  Ii l i i i !  i ’ll , ,‘
~ ‘1 h o s ’ ,l I I ’ o  it ’ s’ ~I iS 1101 I~ti~’i~ bn’Is t o

I I I i ( ’ I ’ s’:’ld ’ l I l  I t  - l i nt - 1 , 1 I I I  - Is ’s ’ k I m I s :  l i l t ’ s ’  h i s  V ,’I l l i l I s ’ b l l  u u l l b ’ I s ’ i l s ’ I I I

‘ 11I~ ’ hu .1 51 1 1 1 5 1 : 1 . I I ’ ’. l ’l ” s ’ h’ s . I h ’ I I  I ,‘ , i ’ s t h ’ l ’ s ’ .ll1 ~h ‘ ‘ 1 :1 ’ s ’ 1 1 1 0 1 s ’ It ’ s ’ l’ hs 11,1’ I s ’ l ’ s ’
s ’ h i  0 I I I  I li e I t I i i , t  I ‘i t ’ ll’ s ’ F ~l ’  l ’ s ’ I s ’ “ sn -mi  I -

I hsq ’so I hu , t  I ,II l” Is t ’ I’ ’. I t ’ I I l  s I l k ’ ” 1 m s ’ i u ‘ . - 
1 . 1  , I Ii h I s ’ s !  ‘~ I I l  s ’ - .,

\ lht _ (II t i \ ’ , . P’~’ l’ s ri, :‘ s ,’ \ m u , .~ u _ , iii, i t I ’ s ’ .1 ‘ l I C C ’ s ’ ’ . I  I t ’ l l  I l l _ I l

1 , 1 1 1 1 l ’ 1 h i , t m m  t~ ’s I s ’ I I i ’ s ’ I ‘0111 5 I i ’l l I ‘ b i b  I , ‘ ‘ s I s ’ l I  I ‘.o I ‘s ’ . t I  ~~, I II I .‘ s ’ sb ,

t h u . t l  I I  111 1 1 : 1 1 1  h ’s ’ .1 \ t ’s ’ ti m ’ s h c , u i s ’ b ’ s r ’ s’ , ih s l u l l s ’ t b , s ’ 1 1 1 1 , 0  s ’ l s ’ I II ’ ”  1 1 5 : 1 1 1

h o  I 0 -

I I  I t ’ ll ~~. llu I mi d m h u m ’ s’o ,I l , I I I , l l ’ I ’ s ’ s ’ l l l ’ s’ l ’ ’ h’s’ l s ’ , t h u m ’ . 111 1 , 1 111 l’s ’

1 1 1 1 - I .1’ uI 5 5 1 1 1 , 1  I o ,i ‘ C s ’ I mi g s ’ I I I o I h i s ’ l’ s ’s ’sll l ’ -

s’II k h l ’ s ’Is .10 ’ s ’ i s  I l l  ~‘ h i _ t I , ‘ s ’ ‘ s i i ’ l l ’ s’ s ’ I  Ill ‘s ’ ’o ’ ’ ’ - m , ’ s i i ’ ’ , .i uu5h 1 , 1 1 1  i’ s ’

I I ;  lu ’ s’ u c’ , ,~m i~l - - Ii h i s ’ ‘ “ 11 ,1 uu~h I i ii~ t In’ I b i t  I ~I ‘ , i~ s~’ ~
. t u ~‘ k  I s’ . I~l~,t -

I ’s ’s ’ ‘ ‘ - II fl I Il’ ’ l’ s ’ III lu i ’ ‘.1 CIt s s I 1 li ’ s ’ I ‘,‘IIl - l ’ s ’ I Ps ’ 15 ’ u ’s I C i’ ll Cu his ’ .11 0

li l t  ‘s ’ t ’ ls” ~‘~I Ill i l l ’ s ’ . 1 1 1  ‘ s h I l l I lo l l  I’s~ 
ml  ‘ i  I In- I ’ s l  ‘I’I s Ill I’ I ‘ s t ’ s  s ’ I ’ I’ i t

l i ’ ~ ’s I i mid ~~~~~~~ I I I  1 Ii ’ s’ I’ ,t k o I I hut ’ I O s ’s III I lu (‘ I s ’ -

. 1 5 ’s 5 ’ I is ‘ I ‘; ‘vu . u m u ~I hi ‘. i l l  sn Ip hI s ’ 1 s ’ - I I V s ’ I l  I’ ’s’oh’ It ’ .1 Os ’ 1 1 1 1  ‘ ‘I s ’ ‘sI r~I

I l l  In’ p u o b ’ I 0111 • s ’ I b ‘s ’ .11 i’ ll Ii ~h II i l l  -

I l l s ’ I s ’’ 1 o I I 1 15 ’ff l ‘s ’I s I’ I I I  I Ii I ‘ s ’ l  110 I
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~‘IR - 1VPI) ,\N : bC’ s’ m ’’s~’hosI v , go od 1110 t’fl I rig, ho I ’ II sccon ch  d I l’s ’ -

hope ‘ . 5 1 5 1  Il.i ii .1 P 1 sd :‘ .1 111 0’ .  c i i  I hi5 Ill s t hi I g lit -

Ou t i ’  Spel l  ks m’s l~Iio hIl l’s.’ I mi d s’Il t ed thi s.’ s ls ’s i l ’s’ t o  111 11 ks ’ II St I l t s ’ I I Is ’ nt

is i thu ~‘s . ’ spec t t o  our P11 ks’ ‘ s o  I ’ t s ’ x  Pt ’o gt ’aI I I  lI re  a t  thIs ’ t a Ii 1 s’ - O t i s ’

Ps. ’ l’ S s . ’ s l i  is lj o 111151 been ills ’ ltd’ d to  g il’ s.’ a Sth ltemll s ’h i t ld llS I’ i C F51l ’s’b is’ fF0111 ¼’
ths’ .1 i CC I’ ll f t  Oldie 05 11ns1 P i lo t  S , \ S 5  OC i l l I 1 011 , lIe ica 5 5111 11 hi e 10 a t  I ensi ,

bu t t  , he si Isi g I cc ’ to  Ills’ hI 1 s t  t ci’ , hI llS I ‘ II t ’s ’ l l  U to  vo u t lie 1 s t  t c C
at  t he  proper  t ins’ om i this ’ Ss. ’d htts. ’m i Cs ’ .

I ‘mq not go ing  to  spend l InVI l lors’  t ims. ’  ~n Iii’s’PiI t’ iuig t o l ’  t h i s ,
s’.\’s’s’pt tO O Il s’s’ 115 1 1 111 , i ll s’ i t s ’  ht h i ’s’ hiOd ’s ’ fl’oIlI thus ’ Ilud ienCs ’ ichio ici sh ies
tO blI lIks’ a St ateIiIs’li t t h~at 111 1 ghi t be of  ill ts’ CcS t li hish lie Ip , part icu L a 1 1  y

to thus ’ IcOi’ksluop gt ’O tt I iS , t h a t  i c lI 1 sp i i t  ~t l ’t o r  t h i s , p1s’ I lse 50 It hi s ’ ltsh

111151 let ills’ kui olc -

I ’ d  l i ke  to  ins’ i t  e B i ll  CosIne r , ,.\ I r ~\t  t a c h i s ’  fo r  th is ’  Ru’ i t  I s lu

Emllhill s sy  , to  m uake an I ni t 111 1 St II ts’Illeflt too  , t h i s  1110 011 151 5 - B i I I , ice

know in th is ’  hh’ss,\ ansI his’ 11111 i n t a i m i s ‘.‘em ’ s ’  d oss’ com it hl ct be t w e e n  this ’
l ,\,\ llflcl thi s’ CA.\ in UK. B ill , it s ~‘o urs - 

- 
‘ 5
V
’1

MR . CUD NER ‘h ’bial i k ‘s ’ o ui  sc m ’s ’  1110011 Bob.  011 is ’ S t .  Jo h n
sen ds hu 1 s apo log ies lot ’ not lie lug hem ’s. ’  - lIe uca Ic lie m’s’ in 19 T T’ 111151

cu b o ’s ’s ’cI this ’ con l’s’ rence ic h I cli you he! sI t lien . h is ’ ‘ s notc t lie Phi i s ’  I’

Sc is ’m it i~~t i l l the CI I  , an d in f a c t  , Idh iat I ‘ Ill go ing  to ‘s~av t o s hh t ’s ’ iS

frohlu the B o l t  IsP C, \ ,\.

1:0 r t he pa St s ix  amid one 1111 1 1 yell m’ s , t his’ ( ‘ ,\,\ hill s b een b’ i t f l h i  i m i g

a p rog ra m w h ich  is  s p e c i l i c a b ly  concel’ns’sI is’ i th  iVl1 ks ’ V o r t e x  Inc ic hch i t
Re por t  i~ ig ansi 11111 1 ‘s ’s i S , ami sl this ’  si ll tlt l~’hI i cli we has ’s’ g a t h iet ’s’sh hi ll s

p1 ay e S  11 S ~5ii i f i c a n t  1i1t 1’t in VII I idIlIt ing thi s’ s’l I ~~it I CII I 11 1 501- i th imi
wh i c h  ‘.sllS sieve lopesi by ‘ISP ansI st~~s’cl in this ’ 1,15.

1)51 1’ imug t h i s  I~ 
I’og t ’hillI , ldb is ’hl s ’s ’eh ’ It ti ’s ’n cl became 111)1)11 I’eIIt Oh ’ II

5 s ’ C ’ d’ re inc  1 cl s’ n t occu r  i’s’ch , t he UK pl ’oc s ’d h i t rs ’s  lt hidh Ss ’~~it ra t  ion St Ill id I hI IsI s

w e r e  s c m  r i g o i ’ o t i s h v  t ’ s ’ t ’ i c ’.ce d hiy II gl’OitI) it ’h ich i m ic l u s bes b  p i l o t s ,
a i r  s h e c i a l i s t s , s c i s ’ m i t i s t s , ansi the a i r  t l ’ I l f f i d  com i t t ’ o l l e t ’ s .

‘l ii c’ nmo s t  s i go i f i C On 1 0 1 md’ ’s’s’n t s ’ V s ’ h i  I S , It II S t hue i5si C I cI Id is le

m t  rod its ’ t ion o f  t h i s ’  I ( ‘ ,\O ‘so i-t cx Sep11 I’ll t iOu St Ilhi d l i l’cb S on t hus ’ I Pt Ii

o f  A t t g i t s t  , I~ ‘ 8 .  They Is s’r d’ di f f e u ’ c n t  Ill II nulluhier o f  r e s p e c t s  f rom

—
~~~w 
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I’
t his’ ‘sorts’ \ Ss’pl l I’ll t b u s  is’h l i chu ice Cs’ t hiehi h ie ing app 1 i esh in this ’ UK hInd

isP Ic P 1,’,’ hIl si sieV c 1 ops’d dot’ in 5 Oil 1’ 1 Os’ s I OilS ‘se ll Cs of t his’ sill to  t Ilk I ng
cx s’ r C I S s’ -

‘l ii s’ s’s  I s Is’ l iCe 011 I h I s.,’ i mic i sb s.’mit s I s 1 1 1  1 ulllu Is’ h u t  d iii miot II 1 lolc
thi s’ Ill’, to l lccs ’ p t  emi t i r el  this ’  IlK t ’ s ’ CO I l l l l l s ’ f l d i s ’s h  S s ’ p l l C l l t i O I i s .  I n

c e r t a i n  ca ses , t hese Id OilI d l lul ls’ s ’ , ihi ‘a c t , i lilpi Is.’s l se p l l t ’ llt i O f l S

sna i l s’  t’ t h u ami t h o s s ’ is P ich i h Its t ellis’ l’,gs’ sh h I S  h l s h e d h i l l l t s ’  011 thus ’  hill s is o f

t his’ O~~ C1’ il t iOfllt I expel’ jence ich bel t  we hasi gIl inos i -

Th e re a l’s ’ t h ree  po i m t  s , I t h ink , w h i c h  Il l’s’ sltoldhi in UK

s p ec i f i C l l t i o n s  h e r e  omi t h i s  tal u s’ . So t a l u l v , t his’ Medium f o l l ow i n g

thus ’  Heavy ic I thi a f l’.’s’ 1 11 1 1 s’ Sep11 011 1 iOhi ic his. ’ h’s’as ice 1111 1’s’ liFs’5’ I OUS 1 y
hieen us imug s i x , and icc s t i l l  in f a c t , use  s i x , ansI this ’ Light 1
lol l  ow imi g the Heavy ich I cli is s ix  in ichu i cli 1cc itsc’ o I g hit  , 1111(1 t he n
the Light fo b  l ow ing  the Medium -tt’ h t i c h  it o it i si lu ’s’ 1011 1’ Illi d I 1db 1 cli we

bias ’s ’ d e c  j ds’sI s h o u l d  lie s ix , i f  this ’ Medium in f a c t  , e x c e e ds a

we I g ilt oh ’ 40 ,000 k 1105 1-a ll Is  ( 8 8 ,001) h i s  I -

The scp llrat ion lam Light amis l Medium 111 O Ct ’ 11 I’t heh i lush Heavies

were  com is ids ’ res l  in thi s’ 1 ighit o f  our rs’corsls’si evidenc e to his. ’

unaccepta hule 1Ifld tile rule idllS nuosi i f i s ’~i bo t h  liv 1I iC CS ’lIS tu g  t h u s ’

spac ing hind 1uy changing t b s . ’  boundary hiet’iceen t he Light ansi Medium
al i’Crllft f F0111 7 ,000 k I logl’ a llus ( 15 ,400  Il’s I t o  17 ,000  k i logl’llmils

( 3 7 ,4 00 lh us )  -

I think Joe 1”s ’mc :ys:yn , S r .  , ~s’stersiay , spo ke to  the v e r y
Is’ ide b’amige in this ’  Medium a rea  - T hese chl tngs ’s It ross’ pm ’ i mi ’s’ 1 1) 1111 y
f rom th is ’  anal y s i s  o f an i n s t a m ic c  i h i V O l v i n g  th i s ’  1 1 5 — 1 2 5  ll i i’di ’aft

w h ich is ai’oumul 11,000 k I log i’amut s 24 ,200  b b s )  - Wi she r the UK ru les
before  August 1’S~~8 , t he b I S — 1 2 5  111151 beom i C l h I s s l l i s ’ d i  as Il Medium
I l l r cra ft Iinsi 1s115  given II sepht l’at ion o f  s i x  mli i Is’ s h u s ’h imi s l Heavies .

‘I’he re cors led slaIn shiouc s tha t th ere  was II si I Spt’OIuOI’ t io na te
ntt muhc r of incidents , inclu sh lmig one ichiers ’ the ll i r C l ’a l t  IdI 1S u’eportesh

t o  has’s’ rolled th roug h 14 () sIs ’g rees  w h en s i x ll h ish O51s ’ hull 1 1 mu ii es
beb iinsl the Boeing 7 4 7 .

By changing the boundar y , the h IS - I 25 woul d  lie C II ISS i lied as a
Light a i r c r a f t  a long w i t h  a number of  o t h e r  s m a l l  hiu~~imiess j e t s

~~~~~~~~~~~~~~~~~~~~~~~~~
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SEPARATION s’FANDAIlm)S FINAL APPl~ )ACll

S m ) a 5 ’ l ~~~~~~ii 
i m a  ( N M )

Following o r UK Pro 
~~~~ ModI f i o dLeading Crossing Behind August  78

H H 3 4 4

M 6 5 6

*L 10 6

H 3 3 3U

M 3 3 3

**L 3 4 4

L H 3 3 3

H 3 3 3

_ _ _ _ _ _ _ _  

L 3 3 3

where H — Heavy more than 170000kg weight categories
U — Medium 10000kg - 170000kg pre August 1978
L — Light less than 10000kg )

H — Heavy more than 136000kg 
~ICAO weight categories

M — Med i um 7000kg — 136000k g 
~1 rom Augus t 1978

L — Light less than 7000kg

H — Heavy More than 136000kg 
~ICAO /uK weigh t . ca tegories

M — Medium 17000kg — 136000kg 
~from August 1978

L — Light less than 17000kg

* 8 from March 1978
6 i~ U exceeds 100 ,000kg

*‘* 6 if U exceeds 40 ,000kg
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O h s 1 5150 1 1 II S P a C ilu g of e i g h t iii is’ s beh l i n , h th is ’  Heav ies . This ’ m ’e s t

‘si I this ’ 111051 1 i l l l l  C li t 05 5.) t’’s’ is Oil Is ,i t hs’iu ret  a i mu th is ’ d’s t a Ii 1 i s blesh s I x m i mi ! e

Ss’Ili t CII t i OIl St Il Ilsh lt rsi S -

I hi s’ oh hs.’ r s i gn i t ’ i cant fIle too in this ’  neic a I r - CII i n  er st amid lt rsl s
bias his ’ s’ m u t hu s ’ lis’Iu l e v e l  o f  1 3b ,000 k i logrIlIlls (31 ) 11 ,1101) 1 h is )  his ’t lt s’ s’ ti
Heavy 111 15 Mediumii l i i  r C r l l f t  Id hui C l l  thi s’ UK hill s l lC c e pt s ’ L I  , h u t  Ic i t h u  somm ie

l ’ s ’ S s .’ I’ V lI t 15)115 . ‘f lu is lmls ’ar i S t h a t  this ’ Roe i rig 7 0 7  m umo ves i mu this ’ h eavy

sIt t egs u i’v ,t h u e reP’s’ I’s’sIllC imlg it S sepau ’llt ion t romlI t hus ’ 7 1 7  110111 S ix

i ll I Cs t s.) fo nm Ill I 1 os , 11 11 sh his’c l t ilSs ’ o f oil u’ cones.’ I’ll 0’. or t h I s , Its’ ‘ s’s’
kept  a v e r  c l ose  cys’ oh thus ’ (d l  k’s ’ ‘s ort cx I liC i deti t s R e p o r t s  te -

d’s’ I s’ e~l t ’ m’ oimi Ii 1 1 ‘sits s im ice  ,\ i lg l l  s t  ‘ 78 lOish CollIpIt med t hus ’~mi Ic I t hI t hls’
per i od .1 lI mIslIt r y t o  Angus t ‘ 78 . ‘ l’ bu IS V i (‘Is’g I’Ilp h gi cc t his’ I us’ i sh s’mi t s

wh i s’P lilt V 0 occur resI On I i riO 1 1Ipp roll cli lIt I hell t Ii i’oic to S a t e  -

‘I’Iue u’s’ l t s’l’s’ lb such i n c i s h e m i t s  in t h e  e i ght m o n t h s  up to A ugus t

19 7 8 , 11 11 51 ~3 in this ’  t b1 C ’,’s’ i~lon t his II f t  ci’ this ’ rsm l es chillngs’s I - 01 a l l

23 lie I sis.’m it s , 19 icou 1 si hul l S ’ s ’  oc cit r i’s’sh unsls’ r thi s’ ohsh ru I s’s , ans i t ime

111)1)11 rs’mm t os’s’m’a I I InC rease in thi s’ miumh ier o f  1 nc i s is ’ mit s i s  lIt 1 Ciii-

tt t a b le  t 0 thi s’ uric om:u’iou Iv st  a hi c i~ CII the r uclu ic hi us’s’ cx per i enc Csi in 
‘

th i s ’ I i i l t l l l ’ Ifl o f  I 978  115 C om lip ll u’esl tsu Ssill iill s’i’ .

•\t one s t a g s ’  sl tt r  lug thi s’ 511111111C r , I hihlsl a l e t  te l’  f rom iu 111 fa t her
ic lusi 511 Id t hull t t it is S i,llllll1 C 1’ ids ’ 1)11 l’s.’ lul ls 1 It i’ s’ i’’s’ mii i I S ic in t ci’ , ic hi i cli
5111115 up this ’  t in5 1 1 s hi Idell t lie i’ ye m’s’ we 1 I -

‘l iii’ othue r f 01 mm im ic i d l e r i t s  ~~re to  the Roe j u g  7 ( 17’ s fo l  low ing

bloc i rig 7 4 ’  S , 11115 t h e  ~pa~ ing in c ac h i oh ’ t hese inc Ish s ’n t s l u l l S  t’our

mmu i s’s .

In t hus ’ s IN ‘s’s’II I’S flC b r  to .1 9 7 8 , ihi e i s l e n t s  t a Racing 7 07  ‘ s

foll oi cim ug 7 4 7 ’ s w h e n  t h e  spli c i mu gs lcd ’ s’ l i ve  or s i x  mlu i Ic- s ld s’ i ’s ’ c s ’ Cy

l’a i’e - ‘Ike me lca S It iso II no thus ’  m’ I hid’ I Sent  1101 shoid n imi th u j S V i cit

grIlpli , whic m’ s’ II bloc i m g  t Ilk I mug 01
.

1’ amid ’ ~ rid1 II  hilt I f  mm m i mut t es h e h  Irish t h e

7 47  s t t f l e m ’ s’sI a -U) degree ro 11 lit II hue ight o f  2( 11) f e e t .  i t ’ the
707 hill s hucen C l a s s  i Ii csl a S 0 Medium , it lss )it IsI h i l tv e been gi von t l c d i

nm I nit t C’s SC~~ i l I’ll t ion II rid thi s’ I us.’ I sls ’m i 1 5’ it lie 1’ It di ll 1 .1 110 t bill s e  0CC ill’ I’CsI

or it s.’e I t o  lf l  Iv wo o i sh lull ~‘s’ h us ’ e m u hi lts ’ Ii I s’s S 5s ’  I’ ~0it5 -
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‘1 .5111 I:

\‘iitI’I’ l,X I N (’I l)I’N’l’S SIN I I  N ,\l , ,\l ’ l”l b ’s ) SI ll

1O A ’sW ’stst - 7 Nss ’ss mi ss’ 1 97~~

O X I ~~~H 7 0 7  11707 ~b ’ s I  I ‘still

1707 
(j(li ) i ) ( 0 )  1 (0 )

11707 4 (0 )  0 ( 1 )  0 ( 0 )

Medi um s (S)  u5~ I ) ,“ (O)

Light 0 (1 )  (1(0) 1(0)

* Ins’i dents h’ ’IH)rted t’ rom 1 JanUary to
9 August 1978,,

I
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Il ls ’  l’s’ ‘ S II I 5’s) II Ps’1u ~I i t  ‘s’ l l s  St ’ s I ll t i’d It I t  P t h is ’ C hot r i g ’ s’ t o  I hue
Mesh i Utii t o  h eavy  i t ’ s’ i g h u t  h S o t t I i s h I I l’ ’s ’ - Piti’ t o  t h i s ’ i his ’ t’ t ’lt Ss ’’sl S h i l l ’ 1 115 I’ d ’ —

‘ s h i l l re5 h hi s s It he l m Ill S t he h’s’ &‘ thug 0 , I t  ‘ S CII I c it Ill t s’d t h i .1 t t lie Os ’ it t I 1

l’s,’ II 1 1 ) 1 1 1 ’ ~~ I’ C I I  I doe i’s’.I ss’ thu t his’ c~ 5’ s’ I’ ll I i CII)’ Il~
’ it v Sit m ’ ir ig t b us ’  huits~’

his’ C I 0~ h s -

l’ hus ’ UK ~‘s’ l IC ’  IS  t o  I h l s u r s ’ i ts h s ’ d h t t i l t e S l I t  e t v  I hi 1 1 1 0 1 1 5  ~‘ t  i lK
r e S p s ’~ris (li i 1 i t  V 1111db t Ii I s m s de~ I sl osh sun t lie P.1s is  01  1 hI s ’ 0)’s’ I’ ll  t 1 0 1 1 11 1

5’’. l t i d ~Iis ~s~ Id h i i s ’ lu It s.’ ’ ‘.‘s’ hus’s ’hl e e l  1 s’s’t I h i g ,  It hisi s i t C ’ s ’ t th ’ Ss’ , t’ s’l’ i0i~ 1115 In

Cdiii i i tliC t i on Ic i t hi th is ’  h A ’ s  arid ‘1St ’ t P os ui tgh i s u i i t t ho It hue I s’ ~ I’5i 5 011111 .

his. ’ IlK is ’ i s S ‘sun wake vo r t ex  sd ’ j u a o l l t 15) 11 5 51511 ’ t Pr s ’S’ It i i  i ll 11 11’s’

CII 55’ ItS i t  lilt l~Pd’hu 5 , dii i t bis ’ ~cs’ i g li t C h a s  s ill CIt t i sil lS , II m id I t 11 111 k Ids ’

Ps’ It I’dl yes  I s’ 0511 v , th at t hue rs ’ I s son ic sh~u t t b u t Il l t hi’ mm l i ll~h s o f )‘ s’0~~ 1 s’

t h i llt Ice igh i t is m l e C s ’ S S l t I’ l i v  t h e  b es t  u~a’s ’ t o  c I  l l s s i  IY . I t  m ims t
bill Pi’ ’~ 

5 t hull I It t  t hus ’  ill0llls’il t , i t  ‘ S llh’s ’Isl t this ’ sill I V t hi iii g l~ 5’ C 1111 do -

ide ‘ l’ s’ l’ s ’ It  1 1 ~ Cdi misc i sins I ~ t a k  lug II C lI lt t I sills I(1i1i t’sil l ch in thi s’

1 I g lut 5i I’ th is ’ cx l ’ s ’  I’ ens’s’ ichi I cli Ito ‘ i s ’ go i m ie ’ s b ot u i m u s ’ I s hs ’nt i’ s’Iuo I ’ t  1115

I l l u s I Is. it hi thi s’ I mi t i’su s hitc t I omi o f  this’ mesh i t  I esh I i’.\O cm I t s ’ 0 l It , Is’ s” sh i su ttl si

L 

lie 111011 i t  01’ Iri5 t l us ’ s i t  lIlt t I 5i~ It I t  ii t hue I’ ll h’t  I s’i,t 11 1 1’ CII I’S’ , s’S~~ s’C I l l  1 1 V

t hie on I s’S  a hi ichi I I  I ’ d’ II t ’ f s ’et  I mu g thi s’ Ros ’ ing 0 -

ide l i m e  , di t s’O il I’ Ss ’ , ill 5’ 1 ‘si55’ t s ’ its ’hi ic i t  hi I his’ US rs ’gli I lit OF ’s’

lILt t h i s’ I’ i t  Is’s II uS ~c I thu th is ’ 115 l’s’ 5s . ’ l l  l’s’ hu cs t .11’ 1 1 s hums ’ m i t s , a mid Its ’ lu ep  ‘s ’

t hu l lt  iii s iL l s ’  CO i I l ’ Ss ’ , ics ’ W I  I I l l s ’hi I s ’V s’ II gl ’ s’ l t t 01’ sl s ’g I’ s’s’ oh s’ s i lllllI ’s u h i l l  I i t  V

‘sufl the h u ll s j 5 ‘si t .1 Ii this’ es I .i e m u c s ’ Idh u I d’hi I t s ’ h i ll S ’ s’ C’s’ I I s’s’t 5’d SO I’l l I’ .

\‘suii rca 1 1 2 0 , t i ’ suflu what I ‘ cc SIt Id , t 11111 1t5’ h ’s’lI I I V  5ho ‘shus’st io l i

wh et bie r t lie 70 shuou 15 he c i  a s s  I Ii e~h as h eavy - Ibis ’ si,l t I I  ichi I cli icc
hi ll V s ’  s o  I I s’C t ed  s i mice  t lie in t rsu s hl t e t I Oh d~ I t h i s ’ ni’s ’ 5b I Ii s’S 5h s’ I I I  I I
SeP11 I’ll t i 011 5 11151 i s’Il t o  thu It as’ h i l l S I’olm 1’ 1 mu 5 ’ I Sem i t S , w hit ’ l’ s’ I’ rev  i ot t  s 1 v
icc Past V 1 i’ t llll liv uuotu e - So , Ics ’ ’ l’c es i mi t l r i l l  rig t o  1 ooi ~ lit t h i s
S I t t l . l  t I 5)11 VI.’ 1’ ’.’ s’ I IFC I’ll I Iv

he ‘ re II I SO Very il l te N’ s t s ’ sl ill thus ’ sips’ l’ .I t 01111 1 s’ VII 111 11 t l diii di I
t h u c \ ,“sS lit O ’ h h l l m ’ s’ - ( I s’ll m ’ I v , as’ Id d ul t I S II I I Ic I s hi t o  a v o I 5 .1 hu I ghi
s iVcr  — s buoo t Ca t C , 1 n5.h 1’ t’eqll eri t 5’h I tllgs ’ s 0 1 thus ’ ott I os 111115 t a I so he
11 5’ s ’ 1 its’5 . It , t hi’ r C t o  u’ s’ , SO 01,15 riCs’ CS S It 0’ . ’  t 0 It t I s’liI h’ t t 0 P i’ed is ’ t

t his’ w m u  ~ j t  not iou ovei’  11 5 1511 i t i  Caii t pot’ is ’ s,1 • Sll \’ • 111) tO lIb s’sut an
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hour if the potential operational benefits are to be realized from

the actual operation of this system in the operational environment .

ib is is a v i e w  g raph  of wind statistics statenient at Iheathrow .

I don ’ t know lchy it was 1974 or whether  that was a very special

year or w h e t h e r  i t’ s t he only one they  could lay their hands on.
I doubt if it d i f f e r s  ve l- y s ign i f i cant ly f rom year  to year , hut it
is c lea r  f rom t h i s , that the wind is l ikely to he outside the

el l ipse for muore than about 50 per cent of the t u l le . But , w hen

you beg in to p red i c t  ahead , this’ f i gure fa lls quite drammuat ica l l y ,
and in prac t ice , reduced separa tion standards arising from the
opera t ion  o f  \ ‘A S , would prohiably be ac h ieved for , perhaps , about -

25 per cent of t h e  t ime .

Tht-oughout the program of co l l ec t i on  of da ta  on W ake V o r t e x
Inciden ts in the UK , ls’e ’ ve kept in very c lose  touch , par t i cu la r ly
wi th TSC on this , and as you he ard yes terday , much of the es’idence

which has tendesl to ‘.‘alislate the elliptic algorithm was obtained

from our inciden t reporting system .

I’d  like to j us t  depart  from t h e  sc r ip t , which I W O S given ,
to bring up some of the po in ts  whic h seemed to  a r i se  yes te rday ,
and to quest ion , per haps , some o f the t ruth which ice seem to be
faced w i th  here and there,.

I’ m wondering if there ’s rathieu ’ t o  much emphasis on the re-
duced a i rpor t  capac i ty  and de lays  when i5’s’’ re cons islering the effect

of wake vortices . They don ’t occuu’ only on finl.l approach , and
nor is that the only area in which aircraf t were closely spaced.

I think we were hearing yesterday that if you beg ihi to sepal-ate

aircraft mo re in the f inal approach , then th is  leads hack fu r ther
into the sys tem.  Should a l l e v i a t i o n  he pursued for safety reasons

as well as for simply reduced separa tions on final approach.

A re wake vortices reall y c rea t ing a problem on a r t ’ i v l l ls  and
depar tures or are we in fact , faced wi th potential problems el se-

where and is allevia tion reall y t he onl y way to cuie these

problems .
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1.1111 this.’ A i r  T r a f f i c  Co n t r o l  S ysts ’ i ’ u , t his’ co h i t r o l l e r s  in t a c t ,
use t his’ \‘,\S in a rca 1 o p e rat  iona 1 cnv i i’ominuent lIt this’ 20 bus j e s t
t s ’ r ’ lIi I r t l l  Is . bi l l  it s igmu l I i c a nt  ly rs.’s lucs’ long i t ud ina l  Sep Lt r lt t i o n
arId cons is t en t l ’ s  improve a i rport  capllc it ’s , t h i s  is w here  I th u ink
icc look is i t h i  r e a l ly  g r e a t  i n t e m s ’ s t  l I t  thu s ’ p r o s p e c t s  o f  this’ e v a l u —
it  i on of  the V. \S thl lt  lIre hiet ’c . But , if this ’ syS tem lu doesn ’ t give

us thi s.’ liens’ t ’ i t at  t his.’ss’ 20 t s’i’lm ui n a Is , is ails’’.’ jOt ion the only

o t her I I It s . ’r i i l t t i c e , llhid i f  It i s , hon nih it he imp lemented ’?

I’d I nst like to end is. i t h u a short anecdote abos.tt ex l lmin ing

t m’u th~ , ansI t h i s  concerns the c a p t a i n  ansi the first major of a

51111111 s h i p is. ithi a sma 11 c m - d c  . ‘Flue c meld dec ided to h a v e  a cs ’ lehra  —

t ion one ni ght , ansI t h e  Il l - st mate and a number of  h i s  o the r  mates
go t very Si- link insleed ansi the nex t  mno rn imi g the  c a p t a  in who ‘sos a
st i c k l e r  for  seeing this’ t ru th in the ship ’ s log, wro t e in the V
sh j1u ‘ 5 lo g : ‘La st night , the firs t mate was drunk ,” and the
t’ irs t m nat c was  s ’em ’~ slpset about t h i s , llris h n’eal i:csl t ha t  t h i s
woul si go on his l’eco i’d , and he p ls’asi s’si ic ith this’ c a p ta  in to

change this , bu t thi s’ c a p t a i n  said “No , ami d t h a t ’s the truth , and
tha t s t a y s . ’’ This ’ following night , the f i rs t ma t e was  on w a t c h ,

lIri sI in t hus’ log on the fo 1 low ing nsorn ing there was an entr  w hi cli
Idas c e r t a i n ly  ti- us’ , hut i-,’hich w as  ve r ’ s ’  slanimuing inshes’d , it s ais l ,

“ h .ast night the c a p t a i n  icas sober . ”

MR . W EDAN : ‘(‘hank you Bill . I might indicate that we ’ll
have a hit of time , I hope , af ter this ’ speakers. I don ’t th u i mu k

Icc ’ ll use up all out’ t ime indi cated on t h e agensla , so , we ’ll have

the siueakers available at tlue table Pci’s’ for qsls’st ions. h’lease

feel free to quest ion Bill if you hove amiy tlu ing at t h e  mt u omiis ’nt , or
waI t until this ’ u’est of thcmi u are th irough ’i - I slon ‘t see lill y han sis
at the nionuent , so , as you think about iuoss ibie quest ions , Bi l l
w i l l  he lieu -c.

I think I speak f o r  e v e r y o n e  ih i i n s l i c a t  ing how Its’ appreciate

thi s’ input f rom t h e  UK , in f I ICI  , the intern at jonll l pa rt ic ipa t ion
hat we ‘ye had on this progu ’anu has been quite good , and our seconsh

comment , is ano ther  i n d i c a t i o n  o f ’ the SlIms ’ .
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I’d like to introduce now , him lardoommi , who ’ s a Pro jec t Leader
i’or t he Wa k o  V o r t e x  Program t h a t  ‘ s unde r i c ay  in the Netherlands.

MR . AARDOOM : I\’c’ll , thank you . I must apolog i : e  for not
bill ’ .’ in g ye r’s’ Ii ice S ii des w I t Ii i ll s ’ , hi t t t is’s’ ha’.’e h a  d some m op ros luc t ion

pr oblem ils . So , I luave amateur ish handmade s l i d e s  Ic ithi me , and I

~Ipolo giz s. ’ for that . - 
-

‘I’he N etherlands , and in part icu l am ’ the I~e pa r t m e n t  o f  C i v i l

A v i a t ion and the Direc tor of  A i r  T ra f f i c  S e r v i c e s  ‘ls. ’le comnm un icati ons ,

go t involved with the hake Vortex Prograni approx ini ate l y in 1976 ,

after studies made it clear that research was starting to show

resul ts tchic lu could lead to the practical application ot ’ measures
to reduce longitudinal separation in t h e final approac h .

A t t ha t  momnen t , and this s till is so , Ams terdam Airport does

no t s u f f e r  from c a p a c i t y  prob lems . P r o g r e s s  in a v i a t i o n  in genera l
is a ve ry slow moving process. Th e antici pa tion of flea’ develop-

men ts (whether they are projections or operationally essential )

mus t be considered in order to be read y w hen a need fo r the
application of such developments arises.

It seems , a t this moment , realis tic to consider the ‘4

in troduction of the Vortex Advisory System. Plans exist today for
onl y reducing the spacing behind Heavy je ts as a first step to

longi tudinal separation reduction. In thu s’ ligh t of this , together

wi th the whole ca’iacitv situation , ice set our preliminary aini at

an opera tional VAS for the main runway at Schiphol for approximately

1981. They ’ re planning to add one system a year to the other three

main landing runways.

I want to make it clear h ere that if you look at the layout

of the field , which is approxima tel y six runways , it’ s almos t h ard

to imagine that one has a capacity problem or can explain it.

Unfor tunatel y,  due to all kinds of legal measures , normally oni’s’

one landing runway is usable for t h e main stream , and Some tinles ,

when wea ther and other circumstances alloic , the re is a second , but

only for rela tively small aircraft . Therefore , t h e  po ten t ial of
the field is fairly limi ted due to this environmental loss.
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~1R . ~ El)AN: I hank ~‘ou i V t ’  I’\’ lilUc ti (‘ 0 r t h a t  i’C 1)0r ’t an d I

t h i n k  ~e ’ It ’ ii I I 1 s ’ s k  I rig fo ri~ar e 1 to s e e i n g  re sit It s the  ne x t  t i me

1st’ get  t o ge ’  the i’ , t he’ r c s t t  1 t s 0 1 tilt’ S~ ‘~t t ill t e s t  • -‘m v  ~~~~~ ions

d e v e l o p ing so t ’a ’r~’ lcd i , if not , I ’ d  1 i k c  to move ’ on to  the n t ’x t

1 °  i fl t

I or those 01 V OU w ho have  been fo I I ow i n g t he agent! a , von ma v

hale not i z’ CsI t hat I • i’e cef l  w o t ’k lug t’ rom t he hot I cm up • I ‘ m not

go in g to g I v ’  von a rca son because I don • t ha V t ’  one , butt , t he re

1 t i l l I l l I te r  01  i n v i ta t  ions t h a t  uce nt out  to the so c a l  led  us ing

c s t i i r t t m n i t v , one o f  w h i c h  is t h e  A i r c i ’ a i t  Ow ners  and P i l o t s  A s s o c i —

a t  ion • I rid I e’at  ed be f’o re , t he i’e w a s  a p i’oh I em in the i F a}~ i i I t y

to at tt ’ nd t I) i s SC ’ ss  ion • so , I w ou ld  l i k e  to i’ead to  von par t  of

a l e t t e r  I got , w hich i n d i ca t e s  the At)P:\ PUS i t  ion.

“ ( t ) l r  ~~05  i t ion has s een s t a  ted  a number o f  t imes and is  ~“

r e p e a t e d he Fe’ t o  f u r t he r  get it on the record. Ice con

s ider IV ake V o r t e x  I l e tec t  ion fi t i’ purpose o f  A v o i d a n c e  to be

a s t o p — c a p  m e a s u r e .  lthen wa ke vort ices a re  d e te c  tc ’d , it is

n e c e ’ s s a rv  to inci’ e a s e  s e p a r at i o n  b e tw e e n  a i rc r;i  f t  and t h i s

a d v e r s e  I v a f f e c t s  i’ unwtuv  c a p a c i t y  o f  a c c e p ta n c e  r a t e .  The re

a lso s a rd at e d  f a c t o t ’  i’ cga rd  lug l i a b i l i t y .  I I the de-

t e c t  t oil sVs tc ’ 1l I  is  in OI)d!’at tOl l , and t he p i l o t  is  not \~tI l’flCd

ol’ vort ices , an d the su bsequent  a c c i d e n t  occurs  due t o  the  
—

v o r t i c e s , t he 1~.\,\ t i l l  he found l i a b l e  and i’ecc ive  r e s ult i n g

damage su I I’ s ic it II so mitch effort be i rig expanded on Inc reas —

ing runway a c c e p t  ~unc c u’ a te an d ca pac  it v , t he Oi ly I OtIS a nswe I’

t o wake vortices is a l l e v i a t i o n .

‘lb is a iso is the answe r to r e l a  te d s a f e t y  p ro bl ems

Thus , the main e f f o r t  in t h i s  f i e l d  for  the long haul should

he in 1’iel d of alleviation or elimination of dangei’ous wake

vort ices ‘l’h is w i i 1 enhance sa I’ct  an d , in add it ion , w i l l

restore capacity to airp ou ’ts now suffei ’ing fi’oni extended

separat ion for the purpose of ’ in c r e a s ing runw ay  a c c e p t a n c e

ra t e s  and c a p a c i t y .
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wl u i Ic a’. ar’’.’ in t h i s  p r O C e s S  o f  ge t  t ing a s y s t e m  up to an ssp ei ’-

at i ori a I st titus and c ( ’ I lCt ’  rh j og  O0I’5e 1 ItS i t  lu 501011 ~i ? O l)  I ems as
ed ucs l  t I OIl of ’ t he p i l ot I is’OII i d  I i k e  t o  add t he con t too l Ic r  comm on it  V •

~1u ’ .’ 1 s f  the p t ’ ime pul ’p s t s e S  u sl t l l iS gs. ’ t t ( N to g e t h e r  is t s s

r ecogn i  :s ~ t hat we ’ to’ ach i  eves !  s i  go i f l e a n t p r o g r e s s i n  c r ’ . a t  ing a
g r o u n d  h t i — ’ .’ 1 5 > 5  tern , and there ‘ is been S gn i Ii c: i t l t  IsO rk done in the

a r e a  of v o r t e x  a l l e v i a t  ion  a t  t h e  s o u r ce , p a r t  i c t i l : i r l y  t h r o u g i t
t h e  s p o i l e r d e f l e c t i o n  t e c h n i que .

We have the pr’ohlem o f  w hat  do we sb now , w h e r e  do w ’  go f r o m

he r e ?  l’h su t , t lga i  ii , I hope our wo rkshop  s e s s i o n s  Is’ i l l  a ds i r ess vs ~y

s e r i o u s ly .  Nous lse dis i  hear  a p a p e r  yes te rday  and s e v e r a l  peo p le
ma de the comment t h a t  we ’ re wor king a p rob lem , but ‘5- I -to needs t he
a n s W e  t ’ — the peop le  f ro m the  ins!uss t t~v ?  ‘I Nc all’ frat iie i ndust l’v has

sa id tha t  i f  they c o n t a c t e d  the a i i’1 ines about pu t t  ing modi f i e s i t ions
on t he i r  a i r c r a f t , w h e t h e r  i t ’ s r e t r o f i t  or’ n ew d e s i gn s , th e r e ’s

kind o f an unce r ta i n  at t i t u ’ . !e  about the need for them.  ‘f lie sug-
g e s t ion here is , per haps , w hat  is the m o t iv a t i o n  for  moving :t head .
The nex t  s t e p  ought to  come f rom the h r  T ranspo i’ t - \ s s o c  NIt ion or
t he a i r l i n e  ind i l st l ’y .

I hope Frank B t a d v  ml glit he ab le  to shed some l ight  on that

par t  of the q u e s t i o n  in the nex t few m i n u tes , l r a n k .

MR . BRADY : Thank you , Bob . I don ’ t know how deep ly I ’ l l
get in to that p a rtic i t l ar question , there ai’e some compe t i t i v e
forces int’olt’ed , and  so m e of  these things tha t  we c a n  a d d r e s s and
o th e r s  we cannot a d d r e s s  , but , anyway , I would I ike to give you

as much of the airline view as I ’ ve been able to assemble.

A side from safety, delay holds top priority as the number one

opera ting problem of the airlines today.

I)elay causes massiv e inconvenience to the public ansi is

exceedingly cos tly to the airlines. In the single month of

I)ecemher 19 77 , the air carrier delays aside’.! up to 2 ,898 hours one

mon t h , a to t al  of  4 ,87S aircraft were d el tt yed o v e r  30 minutes.

Cos t to the traveling public in 197 7  was estimated to be three

hundred m i l l ion dollars. And airline losses attributable t o  delay
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dete ct ion . I I Ii in  S I ha s’ s.’ Solo.’ s’ 03_ I I es II) nw s ’I’ I I s’ ‘.‘ I I S 0Tfl’.’Ofls’

Is 111 1 S 1 s ’  I s . ’ s s k  SI I I

“ (‘Cs.)I)sl Iv • 150111’ .’ 5’.’his.’ h’ tl I ds . ’ Illlll ehl t S . INc I’eSl.I 1 t is we ’ve i_ Iec hi

4’.’ 5 1 11 1 5 I t’OIII (‘III ’ I 1’ i ends in 5 l’ i’tl 1 Pt’ I t a in I’l’ s._ Im tIlt.’ I I’  ill s’ 1 dell

UCps ’r 1 1115 5V  S I s.’m sir s. ’ ye I 
~ 
, v’.5 rv v sl 111511 _ I l ’ .~ 1 ti 51 l_ I d i’5t_ Ihl I ike lllyss.’ I I

sil l S i’ ise ‘ i- s.’ i’ ’.’ .1 1 Iv gs.’ t 1 11) 5 t 5~ Wit!’.’ I’S t t I t i s.i ohs S i t  ‘ 15 51’ 11) 5 01) 111 s ’t  he i’
;s i i  .1 - ‘s. ’s 01 I’ l l  gli I

Qit i ’s I i on :  ~lv s.]lIt.’S I I t ’ l l  1 5’ .1 sIt’5 till s! li_ It ’ i s hs. _ IS,.’ s’OIile w e ’ i’e not

is. ’ II ’ 111 5 IlilIChi I11 s.~ l’i,’ I l’t’hll I he \ \ s .\ lilt. ’ I s.!’.’hl t l’.t. ’l_ Is. _ I It  i 115 5 5  t em , tile

“ , t I c t t  Re3’ t ’ r t  1115 S V S I’ . ’ I I I , .l l ’ t ’ I lt  tl ’i’.’st,’ i l lCisIcI lt S ’~ l Is t s i t  i’s’s.’ornc such
Il l CS ’’.’ I’ S’ s l 5 l t  Os’s’tl h’ 1’Cll s’C that tO O  d o n  ‘ I h’ cj_ It _ I h ’I I lis.’11l 01’ wl ’ si t

-\ n “ 0 ’ .’ U : (B~’ .l ’a cS lIs.’wt’ I 11 I IsO l l  1 U ha se  t 5’ :i~~ i’ec w it hi V t _ Ill I’

.111” 1s t’ 1’ t O  1- s ’Il U 0011 t~~lt’S t 1(511 5 lii ’.’ l’ ’.’tl SOI) sib 1 t’ t’O Tllhll ’._ Ill Os’ s’LI 1’ ren c e

1 5 It ’  5’.’ 1 51 11 i I’h It ’ l1I’W IllitI then . It w o o  Is.l s.’n lv be t N’.’ s- 10 lent
upset  t h a t  wo o ls . !  be I’epo l’Icsl Is ’ the \ \ 5 .\ ~v is t em , Whl i s’h b r i n g s  me
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10 .1 “t li ’ .’-s t 1 ’ ’ I I  t li.~t I Illads. ’ i l l  my h I s ’  I CS  Vt’St s.’ x ’dt iv . i!oIs ’ 51 1’s’ wi  do ing
I s . ,  1’ t ii: ’.’ ?

MR. I~EIiAN : ~t t . ’  s ir s d s s  114 I Ills’ .

MR . ! ‘OI’. IsL L : I guu ’ . - s s  I Ns . ’  5 1 1 1 ( 5 ” )  i o n  wb us ’n somebody s a y s ,

.1 5 1 5 a I) lola,. Cs.- 3 ) 1 si N 1 ‘. CII C s ’  lIlt  ‘ 1’ 0 1 sill suc c 53)1 aN 1 e hi su :tu NI ~~~ l’c I I

I Ii ’ .’ t’,i’ . - t ,  ‘.1’. 1 i l l 1 t I t ’ l l  Is) I’ t h u i t  . lv i s t i \ ’  0 1’ t h ink in g of’ til l t inac —

c’.’p sib 1’ .- le t ’ ’.’ 1 0 1 s. lid ’ - l I l t  t I I’ 5 ~ fl\’ t Ii i t)  g th s i t  w o o  I t.! cause  V o lt to

r u t  s s  t he ap p  I ’  ‘ .1 ci, • Usa t Ii he 111 5 at t is’ .’ o t hi’ F v nU o the s ca 1 e and

e x  t I , - : -  
~ I v ha5! P-ut • I t h  i llS t hat ‘ s t h ’  Si  nJ 0 1’ t h ing  o s’ Ot lghi t t o

look t i t  is Its’ Ii isC I s ’  5 1 5 5’ .’ ~~i’ I 11sf p rs. tl ’til s I 1 it 1 Cs  ti lls! C f lC  oiuii t e t s  ctc . I

t I s a hrs ’a K vs i i  0 I I lii’ t ip~’ I O s I C l l , t hat ‘ is t lie let’ cI  S t t oh i eN I 
- 

-

t N ill S u~ e t ’ S I ~ ’ Ill I o S C  I s~ 5 I t’ u: o su 1 s . ~ow l ook i n~ sit  ~~si I’ et V \ns t 1 \‘ is i is

1,1 hi res~’s’c t t o  t o s . i r  I I F i s t  s l u s ’ s t  ion , I sigi ’ee , I th ill S t !iel’ e s u l’e

II 1 Isis ! ‘.‘s t h: t “oil sf s.’ t 011 1 1 1 0 1  1 Si l l s !  ~-o tt lust 5110w ohiti t t hey .u i’s’,

1 “051 I C s V i ’  O1.it 01 t III.’ upse t  , tt l i t  t Ic N it oft ’ Center , liowe s’e I’

its i og 0 b itt  t s’v e F 0 t lieu ’ v i sutt i s.’onsl I t I ons to get oti t o I’ the enc s.)un t s’t’

MR . BARBER R u s s  Ba ri se r , N - \ S \ . Rea l 1~ ’ • my c~ui’is t 1011 50e5
5’ - lOt’ ~I v l:tc:vs:vll , .it ’ . ‘ftc conce pt o~ tNt ’  \‘,-‘sS is all presu i cates.l

‘i l l no cnCs.nlllter, ill I’tic t , lit.’ s a i d  set’ertu l times , i f  we have an

encounter • we ’ Ii knock til e system off and start ihl V e s t i g a t i n g  -
‘

i t  , it’ ii:is_ - d  i site ly

I fsu i I to understand tile logic , then , of why it ’s not safe

for 5t’ile rtl I s l y  I t t  t i 011 ii’ it is isa I’e l’oi’ t l’ttnspOl’t is w hen it ‘ s tota l ly

prs - J i ca t s ’ d OIl :s’ro ChICOt l l l t C t ’S . I wonder i f  he could eiahos’ sitc

(in t h a t ?

Answei ’ : ( B’,’ Joe I t’mc Vs.\ ’Il , - Jr . ) lVcl  I , I osu nt some his’ ft he ci’
t’ ronu Jim Ilall ock , too . I see schsut you ’ s-c sav ing t hs ” r e .  It ’ s not

t o t a l  lv  si zero encountei’, it ’s slIss.) t he f a c t  that it ’s okay  10 1’ Si

7 — t o h it a s’e I’v west S s’o r t cx , hut , i t ‘ is not okay I’o I’ llIa\’ be .u P \ -

.Th to hit the salne v o r t e x .

.1 in , do Y O U  w a n t  to  ht lh’id le i t .

‘51150c r : (By Ji m Il ti 11 ock ) I think I 11115k l’ s tancl the ist  sttet l l e ll t

that Russ made . it  rea ll y i s g o i n g  to b e s a f e  for  1)0th the CA

an d the commerc ia l  a i r l i n e s  a c c o r d i n g  to al l  ths -’ anal si s that
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is’ .’ ‘ I ‘.‘ s e t ’  h O g .  I’. ~ Ut ’ N,u vs.’ .1 e ~~u l;’ It.’ s.’ I Is ,t 5 1 s.’ ’ l’ ‘N I c  Itt ” ii .1 1 Is s. ls i n

1 0 It.~s ’ K i t  • l ’ s . ’ I s . ’ l ”.’ w ’ .~ ~~ ‘ ‘ ,t 1 1 1 1’ ’.’ 1. . 1 5  • N C C I I I - ’ .’ 5 ’ I 1 ‘1’ .’ 1~~.l v t I - ’.’

.111 .1  Iv s I S  0 , 1 5  do t i s .’ . P 1 s t  , v ’.’s hldt ’’.’U • 5 1 ‘- isoit Id Nt ’ i- .1 1 ’ . ’ oh ’  No t h  o f
hem. ii’ .’ I ” .’ 1 5 Ii’.) qt s ’ .’ ‘~ t l oll , l’ s.’ c s i l lS ’ .’ (st ‘ I t ’ Ii” I I ,t I i -  111 5 ,1 5 ’ ’ ’ t t I  .1

Ii s ’Ii — Cli C’ ’ t1 ~ i t s. 1’ . 1 1 Vs . ’ Ii 5 Ne C s ’  II~ I I  I It ’ l l  S • t ’ t I  U 5 l’s’ i’ll I I 4 ii t Cs ’ his! 1 1 1 ~‘ l 15

tnt . !  so  s ’li , evs’ rv t hi 111 4 5’ .’ t ’ IliS t O  p5’ l I l t t 5 ’  s. ’ t ’ t ’ UV t hi i 11 5  l’ s.’ ill s: 1 1:1’.’

li t ’ ri a 1 1 s. r oh .i t \ ,‘II ‘ cc I 1 ‘ in g . IIs.’w’.’ vs.’ r , h I S  I N ’ .’ C .111’ -’ .’ 0 I I i t t .’ Is .1 v

INs ’  .Il lsl i t  I S  I s I S  ,.It ’Ile , t h i s ’  l11s1 1 ll ’ .’lllsI I i ~‘ ,i I :I I_ I t ’r s ’SI C !i s ’lIs ’ S s i ks.’is I t ’ i t
Iso c .111 ‘ t .iN 50  lIlt ‘.‘ l~ S IV 111:11 \‘ ~ t 1’ t ’C SI  115 ’ .’ 5) I t ii” ~‘hi I It ’s s ’~~ V 0 I I bIt ’

:1,15 lt. ’~~ti I I cs .

DR . TYMC YS Y \ , ,J R :  l’I’I’.’ 0t l \ ’  Fl ighi t St SI I I s .I S 1  h’ s 15 1 5  O t s t ’ I’ l t ’ th

I t o t t  I t 1te  s .u  I c t v , ice ‘ rt’ I oo k i n g I i s F~~’ to i’ t lie s .u I ‘.‘t v il l .1 lv 5 1 s , ins.!

o N .i t 1 iC’ .1 1’ ’.’ w 1 1 1 l o g  t s.’ is 1 t 3 ’ p s ’  I’ 1 1 5 ~-. s t f  ‘.‘ , 1 1 we h_ I l l s  s ’ I I • 1’ tit • I I’

5 is O II ‘ t C s ’Ifl~ t 0 Ii’- si l l U s sIV t hi sit 0 ’ .’ ‘ v s.’ Is ’.’ Cli sib 1o I s ’  s hi s. o5 I hi sit

i t  ‘ ii s a l’s.’ • t h u en Ic’.’ ‘ Us.’ 110 t 50 1115 t 0 S sly i t  iS , St.’ t N’.’ t’ h.t t’’.’ n’ t been

a!’ It ,’ t s ’ S l lp po l~ 1 l u l l  v t he  s i  t’s’t v o f ’ t he Li g ht SI i cc l’tl I S , Ss ’ 1st.’ 51 1’s’

not  4 011 1 4 I s . ’  InC lude th e Is t .

A nt.’ t he r  Ut’ s tSOI i  t s ’ .’ ’ r’.’ nios.ie rsi t ’ .’l v ii si l_ Ip v :Il’ t~I l t S t tI I’ t i!l 5 , 0 1 t 1 1 s . ’ l I t

t oe lo t .! Inc Its ’ Li ght ,I I re rsi It  is t lie 1_I r s_ Il’ Is’lil t hat  i I’ von dott  ‘ I 1IS1V ’ .’

.1 ~ I i Us’ 5 1 t s p ’ .’ 011 V s ’tlh ’ SI i r~’ l a n e  • ~ s ’iI CO Il ‘ I psi F t  i C ip si I’ .’ 11 V \S h_ I t.,’

C .1 11” C v 011 N th i s.’ ou ci’ ma 1’k ‘.-‘ F , de s C’.5 nt.1 s’Ii t.low n t s s “~ P ‘5 • 11 t ’ I es s.’ I

Sill ’ .! l ’ s .’ 5 ’ .’ t :s i CC I I s ’ 1. .1 t s . ’ I’ t 5’ X eli s.’ s’iIli t s.’ 1’ . \t.’ts • O s .’ p 1 01111 ‘.‘ t.! I 0 5 ‘.‘I
the o t .~ t’ t.i ‘l It tbl I’s.’ilgh .\ 1 I’l’~, Ill ’ s I l l  l o l’ llis it 1(5 11 ‘1 .111051 1 , sills. ! w h i . u t s .’t’ ei’

5 (‘Il l’s,’’.’ “ W I,’ ii si Vt, ’ , III Sit i t  \‘ 50.1 t.is” n ‘ t N si t ’ s’ a g i i t.lc’ s I s’J’ s.’ 51 lItl t s ’ l l  ,l I’ S’

40 111 5 t 0 ilS c a 1 o s’ O 1 1 : t’ I’ s ’ l l  I V 511_ Il’ i’ O tt Cii , V t.’lI ‘ \‘ ‘.‘ gs ’ I t s .~ I ‘.‘ 1 1 I hi ’.’

C s’li I I’ t.~ I i s .’ i’ , \‘OLI h~is’s.’ g o t  I s ’ 5l11l1 5 ’ i Ih l s’ t.’ ‘ s a 1 oes l  I t :s’ i’ .ipp roac h
,i l l s l  thi tt t (‘(‘II tsott l s.l 1” ’.’ gi Vs’ii tilt’ lst t’g’.’ I’ S’.’pSI 1’ tI t I 011 5 of t s ’51 ;iv

h: r5Irl k I” , this.’ IlilIlibel’ o f  3 ’ s ’ s ’J’ Is.’ tli si t i’s’ti~I th ’ .’ \ i  i’l’~s tli ‘ S II i I s . ’l’lil t tt ion

MItIili ti I 1 5 lit _ I t ye t’t’ s’ns’ 1)11 1’5i 5 105 • till A is’ ’.’ lii i gli t Ii sly’ .’ l~ 
rd _ Il ’ 1’.~ ills . It ‘ s

esis I s.’ r to  S t a r t  w i t  N t Nt’ St 11’ ii lit’ t’ ommuii I t s’ oh e”s ’  t bet’ ha te Uiisi I

g lit.! s.’ s I s.’~’c 511151 a mus’hi be t  t ‘.‘ U t l’tL ill I 155 J’l’’._I5 l’tllii 1 s’ ill s’ I t idt’ 55’i i t ’  1’ tt 1
av i a t  i t.-’n

I is chis ir~g’.’ t i l t’ sub t cc t , it I s’oks liSt ’ i~e ‘ v’.’ Come t u  1 1 C I I.e Is.’
011 t Nt.’ eN ic Sell tins! t lie t.’gg p h’s_ Il_ I I c lii . I ‘.‘ I me lIiisq Slot t’ tIN 5_ I1,lt I~’.

’ s ’ 3 _ I  I t’

I’ l l  P cobOl) Iv mi x it up • Nut w i l l  show t h i s .’ cli i eken in t h e  egg

3’ i’s’ i’ len.
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1- c a n S  B rtI sIV is s i i d t h a t  t he a I ri i lies are t’e ry interested in

:I I l c v i S l t 1011 ins! t h a t  tb ss- v sli’ e s!isappo int es.1 the a l l e v i a t i o n  isn ’ t
b e i n g  s o l d  on the n e x t  gene ra l  ion of ai re c al l . ‘IN s’ airframe

manut ’ac t U r’e rs t h us i t ice hue:t i’d I l’onl said that they have rcce i t e d  no

ex r ’ r es s  ion 01’ ints ’ res t  f rom t h e a i r l i n e s I t  l e a s t , not in terms S

ot pei p Is’ o rde F 105 a i rp lanes an d he i ng w i ii i ng t o pay for all cvi a—

tion . N \~ .\ said that FAA bias t r e a t e d  a l l ev i a t i o n  with , I th ink

- ‘ 51 ’ s w o r ds w e r e  beni gn neg l e c t , so , tNc~’ are going to pull out

th e ir sssot is ’V a f t e r  this fisc su l \‘car; sind f o r  the FAA , I sa id  that

I d i d n ’ t thin K a notice of p r o p o s e d  r u l e  m a k i n g , requiring allevi a-

l ion , scould has’s’ a chance of float ing in the industry because the

airlines ansi tNt’  a i rc r t t f t  m a n u f a c t u r e r s  wou ld  shoot  it down during

the cotsir ient period. I think o-c have a pretty good definition

h e r e  o l’ t he c h i c k e n  and the egg prob lem where  nobody w a n t s  to  make
a not’s’ on alleviation , alit.! I think that ’s one th i n g  we ’ll have to

Su d’.Iress in our sc orSs hops

MR . I’s’EDAN : Than k you , Joe . I did hear very c l e a r ly h e r e ,

Frank Bra,.!v m d i c t t t i n g  the  views of the Airline Transport

- \ s s o c i s it i on , t hat t he re  is an urgency to move ahead. There always

Is si s been sun urgency to  move su Is ead by the airframe manufacturer to

d e v e !op a l l e v i a t ion . I t h i n k  t ha t ’ s p o i n t t en in y o u r  t en po in ts
or so , so I ’ m wonde r i ng  if the egg is being spli t open and the

c h i c k e n s  about to  appear . F -

P h i l , did you have a question?

Question: (By P h i l i p Kias s) I ’ m no t clear on the relation-

shi p be tween the neo’, as of August 19 8 , ICAO separa tion standards

and  ca t egor i es of a i r c r a f t b y o’eigh t. Why a re  those  no t b e i n g
used by the U.S . as a Irember of the I( ’AO , or are they being used

at what one might call ICAO-t pe airports ’? Can somebody clarif y

that for me?

MR.WEDAN: I’ s.l like a volunteer for that one p l e a s e .
W ho can handle that  one? Joe .

A n s w e r :  lIly Joe Tymc :yszyn , S r . )  The de f in i t ion  of Heavy
cane about in 1970 , jus t about the time that we were certificating
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1 h’. -I . \ (te l l  Y 5 51 1 s ‘ I t  s i t ’  r . 1 1 ) 5 5 1 1  t 3 ( 1 ( 1  ,(1() I J ’OiiIl Us • i~ N ‘.rc U I U t b ua t

c on’.’ I r ’ss t • t I s a t  hi s is us’ N as is in this ’ ics r I sI s.~~f ste rod vu am i cs 01’

K ~S S 1 C S  . I I 0 1~~ Si C ’ ’  I t s . ’ Ii it’ :‘t t  d i s ’ i U I ng I iii ’ .’ thIs! t ic II I U e sit eN t hue

I i r4o II ns.I t se IS i c ct. PC’ S in  si ssllll ’ .’ fanI I I y 0 1 si i rp 1 sil ls ’ s a is t his’

I i s ’ 1’ U s I Si U Ui S o d  s I t  01’ 1 cv • t li (’ 5! I 1 (0 Ut S IS oh (It s.lown

1O~ ‘ O s ’  l l s ’ S l t  • l~’.’ C , i t u o c  o f  si I h l ’’.’;sI of w i Pe  v ’ ’ r t s ’ s lur lsu l l enc ’ . ’ . -~~l) ,

ill t.’rde r to sti” , 1I’ 0.s 5-, s l i t  ,i mt lUll’.’ , I h i s  is ti lot of l ullnv thi i n~ i n c
il l 011 s’fl 4 ills ’’ .’ r in c o ‘r I U • sO s .i i U , ice I gh t 1 s ccc t s i ill Iv s s don 1 Osl O I

c t or in 0 s~ r isi o 1’ 51 I - p IS i l t s’ s ’ . i t  h -i n u s pec t ra t  i 0 o I’ s e t -  ‘.‘n , so
300 ( ( 1 ( 1  

~5Ot 1~~ U -- t- , oui Id fo rm ti Cofl yen i en t U i t ’ i d ing 1 i tic . ‘Nt i’ c t .  S 00

l’est l m e r it 10 it , ss , I t h in S , I I  y (’t I 05111 1 to C o lusids - r it , it is
t 1 nle t o  ren SlOe t h ost’ cats ’ ~~‘‘ r i Cs ansi some t hit i g w e l l  over  3(1(1 ,001l

(‘OtilidS icon I U N’. C’’IIV~~~ 1 s l i t . .- -

For e ~ s :~U- is’ • a IF 11 o U IlK- 1 1  a t  I s~~tU in~~ i~’e i ~~ t ; sit l,os .-\ngc I es

St  C Ill l and  on ti ~ - ‘ u t  N rtlllIc s IV ‘.-ven is it hi t lit.’ t (sOIl s’ 1 res t r le t ion.

n a sell S e , 1 ‘ S S i p 3 )  l’s’ ssc h i ng the  we i ‘(it 0 I’ st lu e a v’ (17 or DC — 8 . - -

I t 15 111 1 15 ’ to t K  I tiP s t l s s ’ll t l’i’’s’ (S S fl4 I Kr’s’.’ 0-c i ght ui . iVe ‘.1 jUn ‘ t know
st :tv Net t s r  . i a t h e  I i  rs t p lace  , ansi t ha t  oti s si gots s.i p o i n t t o  Start

it ~ th .

~1R . IVEDAN : I th in l  sc e ~~ot a couple of volu nteers for

comment . B i l l  s ’ ,III s’ U  f i  1 - s t .

MR . CCI INE R : ‘(‘hank von . 1 001 11dm ’ t C S I  I’C to arisl~’c r  r ’ cs l liv ,

011 beh si If ol’ t he II . S . in t h i s  i’eg Si l’ s.! , but I th i Ink t lie 51 hlsWeI’ to

y our  9(Is ’  S t 1 (‘Ii , 11 ’ 1 lOisi t’ I’S t ood you 1’ ‘.151’.’ S t ion CO r l’s’ Ct 1 y , b’h i I , ‘‘Is

t he tin It i’d s ts t  t C is app ly ing the I ( ‘AK s ‘.‘p a t’ SI t I 00 5 t an W i rU s ? “  - t he

ans os’r is “ ‘5’ .’~~ .
‘ ‘

The UK is app lv in g m odi f it’d stsi ndar ds wh ich a c e  sI i gh’st ly

stre tched , beeS luss ’  a t  t h is t ime , we a re  not e o n l i dent of the
informa tion t h a t  we have that the sep aration sts i n slards thsi t icer’.’

agree d to in IC- \0  s i re  n e c e s s a r i l y  gssosl .

Quest  ion: (By Robe t ’ t  1c’.’dstn I I ‘ ye l.Ifl del’ s t OOs. l  tl ’ut i t ~~A (A hSIs

r e p l i e s  to l ow e t ’  bouns is i r ies  , (Sr th ’ue b ouniharies for the low small

a i r p lanes upwards from 12 ,501) to l ,00() Silos. Is t hat  SI UK

bounsiarv?
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- - ~ o ~ : ~ Il t. It t 1 1 s s Ill’ .’ ~ 1 ‘o 1 i s • It ’ .’ I K s c s .  v i s  i l l  5
I Ii ~

, • s.’ ‘. ,it ~ ‘. , - s  ‘ I 1 tt lll t’ rlt’hl • I5 ’ IU ’ . lit. I I s. a I I s ‘5 , 1 1  ~. I I I S !  I ( 1  st . -

u \ s~ ‘. I i l  .t t U ‘~ .i 5 ’ .’ 5 ,1  • 1 “5 I - I s  I s ’  1 1 1o~ ‘‘ i ll I I ’ .

I ’ s  tu k  t I ’ s . ’ - I v - , ~~ ’.’ I s ’ I I t s . ’  I . ” . I i-. I Iou : \ s.’ uu ,u i s . ’ 1 1 5 1 1 1 1

I hit ’ Ii ’ ‘ 5 ’  ~‘ i , i I ’ ,51 .i I sI~’ .11  1 I t t .  S I ’  s ’ ,’SeII 1 i t’’ ’.’ . a tt t.( is’.’ ‘ s. t i . ’ t t g ,  s s-p .u r,i

I 15 ’ I t ‘- ‘ I . i I l s t, i l s. ” i’ i S i C I l  i l ’ ’, ‘-. 1  ls ’lI I I i  u ’to ts. ‘- .1 1 t l u g - t s :

‘s ’ I ‘ _ ‘s . \  : I’. t i:i • U U ~‘ii ‘t.~~.t i i  
‘ - ,sU ,! s I ‘‘

“ I t .  . A \R1~C1 ‘~ I s . ’  ~
. 

• l t I ’ ~ I 1 5(5(5 1 1 s ’l lt ’ . F’.’ l t t i  , i I 1 s ’ . ‘ 5 1 1  • Is Ii’.’ Us.’

I hit ’ a U .it i . ‘.‘ it . t : - i s ,  i I ,s ‘— 
~
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( ha  i l ’ llus ’fl shI o ll is.1 is t t’ iS’ S’ t o  ~ s’ 1 51 III i’l V c i  c’ si r t y p ed  copy  of tile ii’

lit ’s to S t o  h o t  Ii h~ohi sIlls.! 1111’ ~ 515 Ss’sOll SIS t h ie t’  0 5 1 1 1  . I t ‘ 5 f l O t  liCCC s sort’

tOU SIV

MR . T I N S L E Y  : Oks l v , what  I ‘ Ill g o i l l g  t o  g is’e is  si 1110 Oi ’itV

re pol’ t fu’oln t lie Cohillil i t t  Ce SIll s! 515 I of Is’ l’e’.I , Sili \’hioJ V Ofl th i s ’ COItI —

1111 t tee thsl t icslll t 5 to  tS l 15 , a ill hay s’ t lIne , [ ‘ 111 sill’s’ .

The f i r s t  t h ing I w a nt  to s.iO is j us t  ‘ . i U iCk lV  go thil’Oilghi 5!

l i t tle hit  about thi s’ 1,ow l e v e l  h il l s.! Shear ,- \ i c r t  Sy s t e m  th iSI t it s’
a r’e I ns ta 11 1 ng , w h I oh uses siflell iOnle ters Re C ISl I’ i fi es.I t lie s.l i I fei’ —

ence be tween  this system and thi s ’ Vortex Adv  i sory Svsteni that ’ s

in  (‘b l l c s IgO .

There are  a couple of  misuns.ie u’sts ind ings tha t  I’ ve hear d

t hroughout Our s e s s i o n s  here slnd some of the quest ions i n d i ca t e
si m isunders tand ing t h a t  may be I Cslfi c la r i fy  q u i c k ly .
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IN s.’ ‘5 ’s.S “5’s’ St s’nt i ll t ’hi Ic s i g s ,’s is. i I I , liSlhis. l It ,’ s’ ’.’I’ V shis i r t l ’ s’ t N’.’
a l l ’s )  sht,’si i’ t SIS S , 5iI is ,l is bi si t I lIl s.’ S i I l  , 15 th l S i t it 51 1 1 l ’s ’ .’ sO’ I’.’ t so

si’.’ t t ’’.’ t t l u I S I ~
‘, kIl t i t S t ’s.’ t t ) h ’ s.hi I t , , ’ l’ s’ i is.’ ’.’

I N’.’ V \ S  Svst t n  i’ l l) blsili s. I I’ .’ SI S Ills ! shl s.’,l U ~~h ’~~!’] CIII . It ‘ S 1

gr am Cbi,! n 0’.’ . Ii’ .’ ‘ r’s’ go i t t  i I s ’  pu t si s.! I II’ .’ I’eil t ~! i Sp i si v U O hs Ii Ill t his’

t’’.iml I pms.’n t U 5.’iOfll St S 5! s.ICIII’.’shl S t  l’ s! t i ,‘s li s. bt~’s I s, ‘.‘ . l’s ’ .’ ,i h’ ’.’ h is ’ I go’ i h g  t t i

Il l t ‘.‘ I’ I C  U ’ .’ is. i t ii t lit’ \‘,\S t ’p’.’ 1’;! I ‘.‘ihi lIn t i I is ’ .’ ‘ !~
t , f i l l  i sIms ’) Is t t h t It I 5

I I  t I t ’ s h l , !  I 5!s.,’ms ’hi S t  I’ S! t itirl , limi t  t his.’ I’S’ is. 1 1 hit,’ .1 U i sp I s is’ 5I~’is.h) III

this.’ ‘.‘s.t t l  I !‘ sl ’ .’n t Us ’ s ’ t : t  . I t it I 1 1 s,b’.’m’.’s l l  St I’S! t ‘.‘ t hat  tb ’s ’ .’ \ ‘AS is. m Ii ‘.hs.’s t N t ’

a i ns,! sit ’ .’ iu’ P u’ol’ I s.’lll

INc l’C’s’s.’ I’ 5s’ i s ni’s t ht ’ .’C s.’ S S S i h’ i I V I rile . I 55! V 110 t 11Cc Cs  sat’ I I “
hs ’c ,tlls’.’ t h e  i s . s ! v  t lie SV s t e f l l  I S s.lC5 I gIlC s. b 1105 , i t  it’ i I I not  ‘.hs. ’ th is ’ L
V’sS i’l’ td len. l’ha t • S not to say  t ha t  t l l e r c  I l l i g hi t  not he Ss ’sl l t e

t I C S  i 511 ctlS Irlg ’ .’S s o t ’  Ss. ) llts.’ i lll pI’ s iv s. ” l l IcI i  t S t Iis i t co iu  1 ‘.1 Nt’ IliS!s.l e SO this! t

t h’.’ l ois. I,s.’v’.’ I l’s il ls.! Shi esu r A I’.’ l’t S v s t  em co n  is.! Ut ’s t his’ V ,\S pr’.il’s I CIII ,

but t i ’s ’ .,’ s i t ’  it i s  pl’ s,’ s s ,’nt IV ‘.Is.’ s  i g h i s ’d , it is. i ll  not do i t .  ‘ 5

I! i s.’ i’s’ ar t’  ss.’v s’ rs i 1 u’csm ss.’s ii s f o r  thi i 5 , sills. 1 t lie pt ’ i 11151 UV OIls’ I s H

os.ti’ s. l ,lt5 i i’ S ! t s ’S thI S I t is.s’ s.ICSI I ih i . i!ie \‘,-‘s.S Sv Sts,’111 m IS s’S gl’s.)llIls.I 1 ines .

The ‘ . Iats i  r a t’ .’ f rom this.’ l’ellIOte t s o ic s’t ’ S is tics.’ ps’i’ ses.’o t ’ s ’ .I • ill siill’ 
1

l ois. le ve l  h 511th Shes i u’ ,-\ I s.’l ’t Svst ‘.‘ll l , it’s’ Pti I I the t ow’.’ I’S 011cc ev e r y

S’ .’% ’ Ch l  St ’ s, O Ils.! 5 5Cs. b i l ’ .’hi t Ia 1 1 y , I t ‘ S Si s’sist I r tI i If’.’ rel i t ‘.hsi t SI I’S! t ’ .~ .

I hope I • vi” 11151’.!’.’ flit’S’ .’ I f ‘.- lea r  . The \‘ C’ I’ t s’\ :\’.IS’ i Si,’sl’V Sv St elil

t hat ‘ s sit (‘li i c s ! g o  is. i l l  yi’t’v shot ’ t 1 V !iS!hls.I 1’ .’ the is. in’.! s!is’ar

pUoh iem.  H

bu tu l’ e \‘AS sys tems w i l l  he sib ’s is’ I s’s IiSlhl’.I Ic tb ’s ’ .’ S ill’ .! Shie s!t’

prob lem.  A s ing le s y s t e m  w i l l  do both.

The I,ow 1,eve 1 Win) Shear A l e r t  System SIS i t  is 1105 Nt’ i n g
instzi i led s.l’.”.’s not handle this ’ Vortex A’.hv I 50h’t ’ pl’ o h’ s ls ’ m.  ‘l u c y  51 1’s’

not com ps l t h u e  sit this t line .

‘i’hat is.si s Si ‘ . j t lest  ion s.’t  the gentleman f ront M i a m i .  1k’ ’ 5 50111 5

to have ‘.‘sne s.’f the l,ow I,s ’ve ’ I Rio’ . ! Shea r A l e r t  Svs t  elli s go 1115 il ’s •

lie 551 Id , ‘‘Why don ’ t is’ s.’ put the \‘AS in  is.i ti’s i t ’ ? ’ ’  W e l l  t h ’ s is  i sist

cannot he done at t h i s  t i m e .

9 ..4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,,~~~~~ ~~~~~~~-
‘ 

~~~~



_______________ — ‘— ‘ - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -- - -— 

7

\~ ‘is. I i s. ’ ‘ .1 U I I I s.’ I ‘.‘IIc ’ .’ III c s ’ ~ I ill 1 111 t s . ’ s. ’ . 1 11’.’ 1 s ’ lt h ‘.‘ i  o I

s ’s I l ls , !  “ll ’ ,I I’ ‘5 1 ’ .’ U ~‘ ‘ s  ts s. ’ i ’ t ~
, ,i i ” .’ l’ s.’ I l l s  I II” Ii 1 I ‘.‘s. b , I hIs. ’ t ’ ,~ St 1 ‘ IS t t ’II I

Os ’ ~ I ~ si h o s t  ~ ,‘ • ~5 5 1 , I bis. ’ Ill S I ,  I I 1 ‘ i t  I s ’li 5 t’ s is I S i l ’ s ’ I 11111 I ti g ,i h o s t  I

SO t ’ 1 ‘s ’ i s t  ‘ 11 , 5 1(1 5 St  l ’ s ’ I’ll I t I1l~ Ii’.’ 5 V 
~‘ I t ’~it ’ III

l it ’ .’ \ s . ’U~~ s.’\ \~!s I” s ’I’ ’s ~‘‘s S t s . ’llI Ill i’ b l I C , l s .’~ ’ 0 s i ’ I  s mt ~ , t ! ’ s ’ i I I  ‘t t s ) l O , ( I l 5 t ,

‘ ‘ s  ‘.‘ (5~ l 
• ~

l~ 5~ I 1”.’ i t o  I t ’ 1 I I I S S S I  1 1, 11 I t ’ll . 111 1 I S p t’ t i b ’ s i i Iv  Ill ’ .’ lIl t ’S 1

C ~ l’ t ’ll ~ I 5’ ’.’ Oh ’s ’ . ’  I ‘ - is. t I I l’ s. ’ I llS  I ,l I I Cs.! l’s.’ ,I II’~’. Cli I c,s s ’ s ’ s  so l I t  I ,l I I ‘s j ~l i s t ’ , I I I i ’ s ’ U I S ,  ~“ s~ i t t ’ t h I n k  1 1 1 . 1 1  i 5 t ’5~~I h ’ s I \  1 ! i s i l i  t o ’  S I t I l l i ’ s, !

0 1  1 S I ’ . ’ s . s ’ S  1 5 1  1 hIs. ’ II ’ .’ S s i t  t ’ , lit~ I , l’ s. ’ s. st ti’~’.’ of ’ I II’.’ t~~’s I oIl s I vs.’

o - ‘s~ hI s. ! II’ I IC  11,1 1 s t  s.! I s ’ C s ’ lIl t I ’ Ii l C , s  C~~’ , I i’.~ ox ‘i’ll 5’.’ 5, ,l 
~ s.~ il I I s.

l it  g Ii , s’ s C b m , i ‘.1 0 li si S ‘.‘ s. ‘.~! t s . t 5  t t ’ l l s .’ 1 ~ L ’ s.I c s o t s s . I ss II . I lit ’ I 1 V 0 I’ 1’!) I 0 ,1 C s ’

I ~ S s. U V Ut ’ s t U  I s. t I S  ‘.‘ s ’li t i t o  i t t  ‘s t N’.’ v .1 1 I s ’\s 5 ’  1 11ls, ~ t 0 , s ’ lIl t t ’

i i t  I s. ig ’ .’ • .1 I ls.I 111 ~‘ I 5 OS I’s ’.’Il ‘ s i  s.’ , I Os ’ S li t ’ S i t  I It s. ’ t’l I l s i  I t ’ \ \ ~‘

I h 1 ’ s t  I I  I . i : 101 15 , d o l ’ s s.’ l l s . h I I t g  s ’ tt t it ’ .’ .S s ‘.‘SS I I’I I I t  V s ’ S  g l ’ t iiIlIs.I I t l i s .’S

t his. ’ i’ s. ’ s ’u 1 U }“ .‘ ,i ‘s . 5 5  U I I I” .’ U’.’I) Cs’ 51 1 1 hs.’ I llS 1 1 1 i t I s ’Ii s.’ s ’SI S l’s.’ U

\ A S  S \~~~I s .’~ 1~~ ,

s ’ S , I ’ s  , Its.’ 51’ s I l t s ’ 5 ‘5 O U t  C S  I I ci 1 I t  1 OIl ~! I ‘~~sss ~‘ I s ’ t i

s m  s . k  s s S ’ C ’  .51 ’ S s ’ 1 1 , I I bm t s 5  i,’.’ l isi vs. ’ ,lll ~I 1’!’ l’s.’. I - I t  I s ’s ll , SIlls.!

1! Ilk s ’ S  Cl ’ vI ’ s ’) ‘s ‘ 5 5 ’l ’ ‘ . 1  V S tIt C h III 10 1 ’ t’s.’ SS S’.’li I 11151 1 is it , l  I is’ .’ I si l St’s.!

iii t II’.’ 5 l’ t’ ilIls.l Ss ’ U Ii I S Ss ’I’t 0 I III 1111 t’t ’ I Ill S t 01’ , ,111s ,I t I t s l  I

h I s.’ II It I ItS , ! I t ’ . 1 1  ‘~St ’I’ SIll s. ! I lt ’ .  s. ! s.’ S I l ’ s.’ 5 i 01  s. ’ I’ ‘ s l i t ’s. ! V I s I s ’ It ,; St ’ 5

or ox \I 1 s.’v i ,t  I I t ’ll ‘ S ’ s  I on t ! i s s t  ‘ s s,I ’.’S I t ’Iii’ s.! Il l I s . ’ t i l t’ S I l  fl’s 1 5 1 1 1 ’ . ’ .

‘s ’ s.’ I t  1 1 1 1  1 ‘s i s s . ’ ‘s
~~

’t ’l’ “U I Ii’.’ l ss ~ I’S I Ii It ‘ S O s ’ 11 15 s ’Il SI I \ \~ \ , S il ls.1

I hi~’~’s.’ 1 11.11 his.’ l’ s’ I i’ ‘S s ’lSlt ’ (s ly 1st ’ s.’ ,III ‘.‘llcs.’iI l’,I Cs . ’ Is hot ’s s.’ u ’ hsu s t o  l’ s.’

‘.‘Il ci ’s t i ’ 5’.’ s,! o C s.’h l 11 111 ’ .’ t N t  S a~ ’ r S , SIlls.! 1 11,1 1 Is ’ .’ ,I I” .’ Ill I t ’ l i ’S I ‘.‘~ ! St Ii U

5 ’ .’ U, ’ U s ’ 0 t ’ i~ ll I f’ .’ 1 11,! t I Ii’.’ f i t . ;  I ,Ill Sis s.’ U I l l s  I t ’s ‘s t~ Ill SI 1 1 ‘.‘V l O t  It ’ll

I ll 1 1 1 0 5  i~ t ’ 5t ’ I ill I 0 , I Ii’.’ I’ ’.’ ,I l’ ’.’ ”s ’S”,t ’ ‘s e ’ .’ s. I Ii c so h i s . ’ s. I m ’ s s.’ ’ s  I li,l

is ’ .’ ‘ l’s.’ is ,’ u’S III C t s ’Ss , I i’ s.h S , ,I ns.I I Ct Ills ’ Us.’ ,ls.! I lien t o s ’U ~ s ’s S s ’lI U’.’ 1 1 I :s .’

is im .11 l~ t ’ ‘ l’ s.’ gi ’ Ill 5 51 5 SI ill s

I l i s t O l ’ l t ’ s.’ I l ’ s ’ .’ ao~~. “li his i I I S  I Its. ’ l ’s.’s. h l i I l’ s ’ l S t t ’Ii 1 t ’ o’ l’ t hi ’ .’ s . ! s .~v ’ .~ 101’ -

5101 1 t of I’s\ \5’,’’’ \~ ‘t ~ , ,~ ,‘ ,i In t hi s ’ s.i I l’ s ‘.‘roll o s .’ l’ s.’ I is. ’.”.’Il I his. ’ \ “  I’ I C \

5 j ‘SO U’s S ’s-s t 0151 lI lt ! t hI’ .’ I S I S ’ .’ V t ’ i t  ‘.‘ \  \ \  I s ’ s i , I I IC 0 5 V ‘St ‘.‘IlI I S lit ’ I C I C I I ’

~ ut I’ ’.’’ I’’.’ lii ’ t i- i l l r’.~ • ‘ . ‘ \ S I C  I I v , is 11,1 1 ,I Is , i 5’.’ Vi i 1’ 1 t ’ s  \ ‘ s  s ’s I s.h 1 noe Sv s -

I s’lll Ss.’ll I s.! h’s ’
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I is I S 1 S k ’ s s . I  1) ‘Ii ’ s ’ ‘.s I t I t s ,’ g’.’ hi t 1 ‘. 1515 , 1 1  ill 0 111 1 ‘III) , “.\ l’ s. ’ 510 5

c s s t l ” t ls . IC I’ IIIg an .i l t ’ l ) s 1 l ’ t l t ,’ Ue t t ,~,,’ t  501’s tlt,’s’ it ,:s’ a~ si p o s s t l ’ s l s ’  ‘s ’. ’5 \ S ’? ’ ’  I
I It I ti k hi 5 I 5 SI l l  t,’\Cs’ 1 1 s lI t pt l  I nt , sIlls.I iS 1st’ It’ s ) I’S  t o w s i  Us. ! s t N i  S

s.I’.’s i ~~t l  o f  i s . h t . t  t s i i’,\’ \“ 11 1 s.’ h ’ s t  his ’, is’.’ 111115 1 C s ’ l l t  11111’.’ I t s  c o n s  id~~ r w h a t

55’.’ 05! II U u 1 t II SI I U No t ’ t t  C Ss ’ l l  5 1 llg

I It ’ . ’  1 ’ s ’ s  111 1 Is Si 5 11151 ,1 ’ .’ , s i l ls .t I t h i s It ss. it s. .5 5 ~l gootl P° I Ii I , 1, N i t  si s

is. ’.’ 5’.) 11110 t i t ’ .’ ~II,S s,’I1\ I rolltlleli t , ill S i r h 5 ’ s r l I~ s1s ,’ t s ,’c t lOl l  .1ev i d , ’

pos s  lb ’ s  It’ si I l s ’ s ~ \‘ s ’iI t O  S l ’ s ’ si s.I I t ’ l ’ s’ rent  t ype ~~1’’s’s
’ I S iO f l  sip !) U -  , i s , II 011)

sic t u.s 1 1 V SI v 0 I s . l  V 5 I I ic ’ . S SI ii ’ .’ as.I of  ‘ s o i l  . I U ‘Ii I I l’s iti k ts’.’ t U s ’ s !  It I OIl -

a I I y s,Io t Im is  I ’ll 1,5 1 :111 :1 1 So is  , 1 s t :  t is It N - in MI ,S t s ’ vo  P1 ’s r oac h, you - ‘

COil 1’.! I
’ 

V 5 ~~I’5’d I S It ’ll SIp p I ’Osi ch , sll ’ I d OIl c o t t i d  sivo I U SI U~~I oc I s.’)

~ oI’1 ‘.‘ .\ S lh Cas.I sit ’ ‘sOil . - -

l’ s.’ do ‘ s e  1 sIS lie Ioo~- t i ’s ivhs l t I I t ’ s ’  I i l t I l l ” .’ h o l d s , t hat ts ’s ’ m u s t

go in ‘5’ \S  ‘s’x p’.’r ls’IiCC ,s t C l i i  c : t~~o , ‘Fhi , i t S S , is’s’ Itt ils t O~’s’s’ U51 t’s~ , is ’s’

t i l l S  t iri s.! t i l t  m s. h ’ s: i I se c s l l l  sb to go in lli :i\ I 0 1 1 5 1  a d v s t n  t . i g ’ s  f r o m  t i ’ s  I s

t v pe o I S Y S I ’ .’ III . \so w , i t h i s s  t IISe5I us stUd i t I ot ’ss i 1 SOn SOU s ía U Cfl hsIns,’e -

I , t h a t  S I I 0t I  1’.I N’s’ p s t r s m i ’ s ’ d  .

l ’ s s,’ 5110 11 1’ . !  l os ’ S  it I~ 5 i v~~ t his! t W V ’ can extend I his ’ a 1 ’’s’s i of cover-

:ige . T b’s ’ itO I’S SC ‘ s. ‘s’ done i~ p t s t li i s ~ 0 il ’s t bIas heel’s out to t he
out e r nISI I’ ker • s lh ’s ’ . !  we Ifli l S t s e e  WhO t is ’ s’ C a l l  do to C 5 tel ls ,! t Ii I s o t t  1
to she I C  the y turn t h e  a i r’c t. sI f t  011 fin sl I SI t  si P Isice 1 i ke Cl’s ic s IgO

\ sUs po S S I N I v tI’s s I S 5111 sire s! is-lie t’s’ )sC ‘ UC 50 i 115 to hay o to g’s’ t

SIddI t I s t l i s i l U S i t s I , or is.c muS t look sit p o s s i l ’ s l e  merg ing  t c c l l h ’ s i s . I i I C S

slier’.’ we 1 ’s’ sih Is ’ to si vo i’.! t lie a I’r’sI s w!’sc’ l’s’ the Voi’t ices lIt 55 hit lie .

I’sc I I , we ‘ ye I to 1 os’s K sit t ito tI’s i flg s iVe t iced 11101’s’ ‘.1st t a so ti’s sit

we c an r - SO l ’ s ’ s’ t i’s’ i s sue or 0511 ’s it’s’ COIli C ill) is’j  tI’s a Ills’ t ’ 5 ill t CC ho i ‘.lslc

d i  ffei’s’nt f l ’o lII w ! i s It  t hey  Ib is do sit Ch i i cs igo

Ano thi e r thi i ng  hat  ice fee I we Illilst do as  we look to t h e

f u tu re , e.g., come sip is’ it h  be t t e r  und e r s ta n s . l i ng  of  sin’.! a deter -

m i n s l t  ion of  ha :a rj  C r i t e r i s l

(in’s’ of this ’ is. S! vs tI’ssi t sce l ooked sit t h i s  5s515 Proposed Isv one of

the g e n t l e m e n  i n v o l v e d  ill f I\ ’ ihi g the a i r p l a n e .  It is s t r s u i g ht
fors ’ s t rs . l , b r e a k i n g  th ’se S Ipp r a S Ic h  I n t o  th Ic ’s’ 51 resi S , ~l is.! ’ .! I e marker

t o  t ouch’.lo’5s.’n , is here lie l’s’ I t the eli0000t ci’ a i gh’s t put hi ins i n to  the

groun d. This is c e U t s l ilil\’ ‘sInsat i S f S I C t O I ’ \ ’ .
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I lm ’.’ I s. ‘ S i l l ’ .’ 1st ’ U .s t’.I I h ‘ I t t I sS I 0111 1 ‘ ts. ’ Il l Is. ! s.! I  s. 1110 ks’i ’ s’ s l S t  I s ’s

I N’.’ O i S I t .’ I’ ::.. I h I s s.’ S s. i~ I ‘.511 , 5s. hls. I’ ’.’ I t s ‘.Olc s ’ t 1 5 5  I ‘.‘ I’ 11 11 1 Ii ’ s i c ’ .’ hi 11 11 I s ’

‘1 , 1 k ’s 1 Ill I s ” ’ .’ ,! , t  ‘1’ ~~~~ 0 1 1  . I It I ‘s’ I s’ - ‘I’ t ’ I’ S s I I s . O . s  1 1 ‘s- s t y  ic c ’ .’p t ,i l’s l ’ .~

l h s s . ’ Ii: 1 1 ’.! .11 ‘.‘si IS .511 5’ ~‘s s.’s S I t  I OIl s ’ s I ,  I ‘S Is . ! ’ .’ Ii’ .’ 01,51 s. ’ - SS S I ’,

i s f l s . ’ I s . ’ ,i l l  !,‘ I l c t ’ i I t I  I s.’ r  lIl I i’ hi h ’s.’ t ‘.‘ ~S ’ ss. ’ s.l I ll ‘.‘“i s ’ I I t ’lt ,I I ‘s t ’ s  illIpSi C I III

t , Is.’I , I II 5’ II s.’~ ’sI l I s. I’ 111 1 CII  Sl~ s’ .’ S s ’ t I  1 l’s I , b i t t  lt sC il ls.! ~l~ ’ 1 1’ ~‘ ‘.‘ S  ‘.‘li I

S ,‘ti S U 0511 dOll ‘ i l l ill 115 1 11’.’ ~i ‘ - rs. ’s.tc II , I hi I S I S ‘.‘sl le i,, 5 V ‘.i f I s.’o 5 1 1 1 5  ,l I

II . hi - is’.’ Us’’.’ U t o I m , I S  s. lii a s. C’.’ ‘1 i ’  I s. s.I ’ .’ f i l l  I I I ‘II Ss ’ I 1151 1 is ’ .’ ‘ O’ .~

1’ 1 t’ s.’s s s. ‘
~
‘‘.‘ s

~ 
bt . s I is’ .’ C I I  s , is~ l i t  Iii’s ’ .’ .1 1’ ’.’ iS i ’ll I l’s.’ V O I l s . !  t II’.’ ‘.‘s ii I Cl ’

“ i s

i t t  5s ’ s.’ ’s~lls.I o b ’ s i ’ .’c I l ’ s ’ .~ ls ’s~ is ’.i ~k Is . i , s I  t’ s.h ’s, S II1C ’ .’ t s C  U I s . 1 I l  ‘ ‘, .iII5t ~ ’.’ I

I it s ’ I t  u- s I t ’li ’s’ Sss l  5 ‘~~~ ‘ 11.1 1 5115 ’ SI Is.! ‘,‘.‘ t’ ’: 101 ’ II i ‘s’s 
‘

s. ’ r d ’s’ vi,’ I s.’ s ; ’ s ’ SS C III lit’ 2 ’ ’

i t  ! ‘ so,’ i’ ’s ’ ’s’ t  S O ’ , i l ’ s ’ S I I l’ ’.’ ,S U’ s , is ’ .’ s!I’.’Il I ,I l’L’C’.’’.’s.i St I I It I It’ .’ ‘
~ \~ ‘ .

s. ’s i l l  is It . 5 1  is s. C , si - I 0 ‘ . 1 1  ! IS i  I s .  C S I • LI ’s’s i lIg is I s , s I  is’ .’ c,ll1 I ‘s’s ‘s ’ \ l’s .1 Ii s.h t lit’

.i UO 1 0 1 C s.’V ’ .’ U.i 5’.’ ,

l ’ s ’ .’ I” .’ 1 I 1 11 ,1 1 is’ .’ sh t ’I I is.I is’.’ US I 0 t I C  h Is. 1 ’.’ bi s ’s l’s I U .1115 1 ’ 01’ 1 .1 lbs.!
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he look ing for ilnpros ’e”.! a l l ‘.‘v h i t  ion sc Items’ s for the 1)5-10 . 1)epend -

1fl5 ‘sill ss.’Its i t S C  hist ’ s ’ s’ then , sin’ .! s l i t  Cl’ ‘s.t i.’ h a t ’ s.’ some of our land i rig

an ’.] gI’ s’ IJn’ .l e f f e c t  t e s t s  c l ’ . ’a re ’s l  ;is;i~ ’ , t hen Is O nov c o n s i d e r  the
IlL - 1 (1 t s ,’ s t s  is.’OIll’.l he Ii’.’Cds’d . R i5ht 1101’s , iso fee! that it i s  too

pu’ s ’ mat ure  to  push for thsi t a s  SI major  p r o g r a m .

MR . LIODGE A l l  righ t .  i f  the re  a re  no furthei ’  quest ions ,
5’ .’ ’ 1 1 Nesi r f1’oIt l the th irs.! woi ’ ks hop 5 1151 rlnan , Joe Ivmc :v s :v r n  , Jr
sin 0110 rsl t 1011 51 1 anti S a f e ty  P rocedures .

DR. TY?ICZYSZYN , .IR : I don ’ t hove any view grslph s. The

firs t part of the workshop dealt on is’  w i t h  V,-\S , so I ’ l l  t a l k  j u s t

OhOl,b t \‘ ,-\S now.

The FA.-\ needs to announce the Start of \‘AS very soon. The

stau’ t ing date s- ill probabl y he April 1 , Ne have to get started

rea l fas t  on p i l o t  e d u c a t i o n . l’e asked each  g rou p what  they
t houg h the>’ would need before start iutg , ‘I’he airline group said

that they would need the F,-\5\ f ilm; they would need a final writeup

wi th more ‘.Iet a ils of \‘AS. In other words , m o r e  t h o r o u g h than the

f i l m , and they wou ld  need a boiled down s’crsion of Ilal lock ’ s

Ssi f et> ’  A n z l l t ’ s i s , as  ‘lint ’ s is one inch thick , hu t the>’ need a much

shor ter one that hits the hi gh points hu t is easier to understand.

V ,-\ .S should he a part of airline recurren t tra ining, al thoug h

since that on i >’ happens ever>’ six months some of the captains

won ’ t have recurrent tra ining before \-‘AS s t a r t s , hut eve ry body

should he handled other than recurrent trainin g through bulletins

sins.! ini tial sheets and so forth,

FIalloc k feels that it would he ve ry  good for each p i lot  to  —

have personal ins truction in recurrent t ra in ing  on \-‘AS . For bus i -

ness  a i r c r a f t , we ’ve go t to get something out in A IM Part 3A

pret ty quick. NBAJ\ asked for about thte same thing as th~ a i r l i n e s
would ge t in terms of the film and our final write-up of \-‘AS and
the ssif etv analysis.

These commen ts we ought to coordinate , also in tcrnationa liv and
with the Air Force, ~Iy ron C lark  gave the phone number of  tile FAA

VAS Program Office and made them a v a i l a b l e  to any group that  w a n t s

to have a meeting to discuss VAS further .
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Ic’.’ sh ould r e d e f i n e  it bass.’) on tIle ha:aI’d and not the ma xinuuhll

gU siss take-off it ’.’ gI lt .  ‘I he re ‘ 5 501110 sugg es t  ions  o f  us ing  the
S I C t  1114 1 1 and ing is. s.’ i gh t Oh’ sic t il si I t S I Sc — of f’ it ’ ’.’ i g Nt , we d is.In ‘ t g e t  fs i  r

il l to i t . lInt , is.-e ha ’s’.’ s i t tis i t i 011 5 IlOlt ’ s he re a so c a lies.! he a ‘s ’ so 71 ( 7

cotz l ’s! I sin’.! sit . 5 1 i ghtei’  Is ’ s’ ig ht than the so Ca I lcd non — h eavy 707  and
t h a t  ‘sIoesii ‘ t Ifl likc 11111011 Sen Se

.\ lso , the ()
~~ 

— .~0() rn siv ev efltu li 11 V g r o w  t o over  ~00 ,000 poulids

hilt Ncc a s . I s c  o f  i t s  h i gh er  a s pe c t  r a t i o;  it w i l l  pi’ohahlv ha’s -c a
Illuch s oa k e r  S ’ O r t I,’,\ t han a lot of the so c s s l l e d  Large a i t ’ c r a f t  , and
might hat e Shown an inlproveli lent o f ’ about  5 per  cen t , f o r  examp le ,
i f  t he Ileavy “0 7 ’ s ans.I I)C8 ’ s cou ld  he r e c l a s s i f i e d  as  Large.

lcd I , t ha t ’ s pat ’ t o f  Phase  One of a c e r t a i n  e f f o r t .  Phase
‘I’wo i s  longer  te r t t s  an’s! goes in a l i t t l e  deeper .  Ib is’ would i~’c be
ab le  t o  c e r t i f y  all ii levi ate’.I a i i’cra ft , S s s v an sil levi ate) h eavy as

a Large or si Small , an’s!, t h e r e f o r e , g i v e  r e d u c e d  sp a c i n g  behind i t .
This wou !’si take work b y FAA , NASA and TSC . ‘I’hey would require a

c o m b i n a t ion of  f l i ght tests , is- m d  tunne l, w a t e r  tan k , smoke towers ,

l s s s e i ’ van , a nal \ ’ s i s , hig c o m p u t e r s , and we ’d have to  s e a r c h  out

t he it’hole e n v e l o p e  to  ulake sure the re  is.’ere no v o r t  i c e s  an is.’he i ’ e

,\‘ t ’ s l s , I lesI ’s’e the recommen’.!e’.! research projec t for just si

m i n u t e  t o  i n s e r t  a few recomt nens. Iat ions .  I didn ’ t find any enthu-
s ias m in illy group for rule-makin g, ei ther advanced notice or notice

of proposed rule-mak ing, aISd p e o p l e  f e l t  we c o u l d , i f  you wan t ed
in f o r m a t i o n  from the in’ .Iustrv , tec hnica l  d i s c u s s i o n s , get it

f a s t e r  throug h m e e t i n g s  l i k e  t h i s  or t e c h n i c a l  mee t i n g s , i’ather

t h a n  the si’sl s’s inced no t i ce  of  proposed r u l e- m a k i n g  p r o c e s s .

There ’ s a lso  a d i s c u s s i o n  about the phi losophy of ru le -mak ing

for i n c r ea s i n g  c a p a c i t y  as opposed to our normal function of rule-

m aking for safety.

1cc had a p r e t t y  l i vely  d i s c u s s i o n , hut we didn ’ t come to an~’
agreemen t on use of landing fees , t ha t  i s , charge higher landing

fees for the aircraft that  requ i res  o thers  to fo l l ow  it at s i x

m i l e s , and so forth .
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