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The purpose. ’  c i  th i s  s tudy  is to de termine  the extent  to which Pe-

riodic Inspection items on the F’—4 aircraft are made visible (accessible

for inspection or condition monitoring) at the flight line during un—
*

scheduled maintenance , or during Ilight line inspections . The study

does not address t ! i e  issue of the relationship between exposure of an

inspection item and tlis,i actual occurrence of an inspection , wh ich wou ld

require that the correct specialist is working in the area and attends

to the  inspection itt in.

The purpose ut aircraft inspections is to assure air and mission ‘

.5

worth iness; however , this intended benefit has both direct and indirect

costs associated w ith it. Aside from the direct manpower costs and

loss of aircraft availability , the re are know~i to be a number of nega-

tive and costly effects of inspection . Loss of aircraft availability

is considerably higher than commonly understood , beca use of excess ive

scheduled nonfl~’ing before and after the actual scheduled inspection

p eriods . In add i t ion , studies have shown that aircraft reliability is

act uall~’ decreased on sorties immediately following inspections . It

has also been observed that , even wh en dramatic chang es in base and

depot inspection interva l and content occurred that were not consistent

with intended policy , no ob servable degrada tions in a i rc ra f t per f ormanc e

were noted.

The major hypothesis of this study is that the above kinds of find—

i i , ’ , r e ’s i u l t  ron t i i ~ ’ r’ ‘dundanc y ho twt’efl st (iediil i’d and tlnschit’ du led mu I n  —

tenance. Under this hypothesis , it ems requiring inspection at certain

intervals in scheduled maintenance become visible for condition moni—

toring by maintenance personnel at adequate frequencies in the course

of unscheduled maintenance and fli gh t line inspections . We have ob—

served that this redundance is not generally taken into account in

e’stablish1nc~ p”riodic inspection content and intervals .

* 
i s

Some per iod ic insp ection it ems are vi sible beca use of pre— and
post—sortie inspection , and although these have ~ small effec t on unsched-
uled visibility , the two are combined in results. It made no sense to ex-
clude these items when their visibility at the flight line was so high.

L “~~~~ ~~~~~~~~~~~~~~~~~~ ‘ - ~~~~~~~~~~~~~~~~~~~~~~ 
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- ~~~~ . I - S t O ”, t  - b i t  t ’U, t - ,i , !‘ ,‘~ i s  t , ’::s’v,’ , h  l o t  :‘ : , i t t l ( t ’ u I , i t i , - s - . i c t  i s ’ l t v  t h u

ittspes t I t ’l l  l t ~~’m i s  s ’ t s t b i t .’ . \ i i j b i l i tv i i  . i c c t ’ s s t i ’ i l i t v  i t , : ,‘ t ’ i i ! : t  i t ’ l l

‘~‘u I t c ’  r i nc I ‘ d~~t 2 i t ~~~,! .i~~, I i t  I i t - 5u t ’ i t ’ v t il 1 ’ ’  r t ~‘ 2 ~~~\ t  1 ~

I i i  . t  o t  ei , ts’  t o  d e l i - i I he  ist  ~‘n t  01 L U . ’ .’ i : i t  ~~~~ I cou id I —

I ion m o l t  I,.’ r I i i t ~ \,O I S ‘ i  ‘c d  ott a s t a t ’  I ‘~~ I 5 1  1”- - ,  .ii r c i . t  I I e’.- s - I  15 :‘i ’ ’ i i t  his

1 0 1 1 5 ’ A! -~ h - i ’ t ’ — l  ‘,.itts tc ’~t iit ,,’ d , t l  . u .  \ l l t l ’ n h ’ l  o t  it ttc , - t t , i i t i t  ~cs .ii’t ’ i i t th~’

t o  a ? ; t ’ t - ’ f l , !  -In,! s~o ,iIIt ‘ 7 51 t i d y  i t  II i : i i t c  b,’t }t . \ }~ ‘b t ’ t ’—I 10 .1  j i l t , ’

11.12100 . ! , i I , L  i l l : l b s  A t i , ’ i . i f  I (‘h it !l , u t , i  R , ’c~~ i , i  ~ ,‘t i  l t ~ !~~~to~ ,

I I I ’  s t u 5 t i  u i 5  1 tide ’,! t I to r a t  ocr t Os - -s  ; , I), .tnd F. , ,.-n  1 1~ ’ I l~~’ ~~~~~~

,,‘li t - i i  Ut  d otsi i 1 ’ . [ 1 .

In  t o u c h ,  o t  t i d y  b i t ’ ( ‘ 1  il t iun ihe ’ r ‘i  i s - : o t ’v , i  I s  h i t  ‘ , t 0 7  e’ , i c ’i t  , I i  I 1’ r a t  I

Wj s  0 0 1 5 2 1  ,‘J ‘ ‘: .tl 1 I i  ~~~ 5 l i t  t in , ! .S ‘ i ’ b . t h ’ i  i t t  v i io , 1, ’l  I , ’ . L S  i i :o ’d t o

~‘st 1 0 5 1 1 0  th~~~- ’: ‘h i!’ i l i i ’ .’ t ht5i t , ,  , h , ’, ’I  s- o l d  h~ ’ i : ’ t ’ t i ’ .I ; , t  t h i n  .i

f t s ~~p e ’ c t  ion ~nt cr v ,t [ ~, i t s  I ! tj s  ,‘ . u s, ’ t ise ’ h i h i ,)— h i , ’ u i  !‘ ,‘r i s ’d i c  an, ! t h e ’  lO1)— !i,’ti r

:‘o~ t I I t  oh I ~ -

The ., ‘coisd i t  udv I ‘t i i l i I ! i. i t  1 Ii, ~1, t t  a t i i lC ’ - I  I Si u t  i t ’ ,; i i i  t h e  7 i r o t

- . t  i I , ! V  S c ’ !, ’ p ’ t  ‘;, ‘ r i t ’ t u , .  . l b s  C . it t d  I) L i i  c t , i l  t S ’ O t t ’ I t~ufld I~~’ i t , i s ’ , ’ . i P i ’ I  s ’\

t m . i t  ‘1 v e- :o.i  1 1 u i  I c i r e  l . i t  to. , t i s d  ‘ s t h i  ‘. . s ’ I  0 st t b ’ s t  a l i t  i a  1 l v is i o i i , ’ i  I

t h~’s~ 0 1 1 0 ’  F ;  t p t o r t ’ , t 1 t , ’ . i i i . i  Is’s i s  comh h u b  t i l t ’ 1 ’ u t , !  1) Sc ’ I i t ’s ittid

t r o u t  5 ’d I b i s - F -
~~~ ‘ i i  u t  c l v .

~‘ ,“ ui I s  indic at e ’ t bs i  I t o  r the’ ~.t
’ l i S t  11 .i I r c r i  i t , oo,; t i f l s p t ’ t ’ I i on

L I coo’ sire V I O L ! ’  l ’  s t i r  t ic  t t is ~~c h i ~’ d t i I ~ ’~! I l O l t I l t  t ’l s ;t f l c c ; i o t  t h e  S t  b’ , ’ I  i , ’d i

I~ t ~‘ , ‘I  I o n  do o rs  stud led  s, ’ , ,  , )0 , ’I lc , i  , ‘s’ ,’rv I ( o t t ’ , i  s o r t  it  ;,- . u - - I l , ’t, -u , l’ , ’~
,‘ . i L i s e  ‘ 7  7 1 1 c h I t  1 i IS t t 5 0 h ’ t ’ ’  t ‘Ii 1 011 2 tO’O’., ’ ~it  5 . I n  !‘ot i s st  tid I ~‘s ’~’) ,ho ~’ I s

7 ~
‘., ‘i t .i ! p r 1 ’h . u h ’  I i  i t I t : :  t ’ ; l i , L l  I s ’ t ’ !.  I~ I c , L I  t I  t h , i i l  O . ’) ’~ 01  1 ’, ’ iso c’p , ’ uie ’d

in t i l e .’ C ’ I ) C — ! t t ’uI ’  ust  , ‘ I V . L  1 , . I l l , !  ots lv  1 ‘ 1,111 ‘l i t s  bsp t 11 o t  t id i s ’s , In,! .bl

t, .bI’ 
- ‘u in  c i t  h o r  t h h i d  1 t O O  tis .iti ,t  i t , ~~ I 0 it a n c, ’ t ’ I i’ , i i i t ~ , ‘oe ’ use ’d i L l

“Cd lt ’ t i f ~~1 , h i s  t ho ,‘ . i se  o t  t i l t ’ F ’ .. - - h , i i~ ~~~ ~ ~~~~ ~~~~~ h , i d ,s -, ’t ,~h;tbi j t v

of h~’ t i ~ c o~’~’t ue ’d i n  a t’i’d - 1 , ’t tr I ul s ’ u y , l  I • . 1 1 1 ! 1 1  i, ~S ’~-~ !t.i h ,t :‘~~,‘ioih ii

el I  less 1 1 1 , 1 1 1  ~1 _ - , o f  bc i ll s  e ’h ’ e’ t 5s ’~ i i i i  I b i t ’ ( l i t  e ’ t ’ ,’ ,t I , T h e ’ I - ‘ s i  i t ’s a i u

C 2 . 1 7  t h i , .  st ’ra i ’s ’h i t t  i t ’ s  v h s  (1’ I l i t  v c’s t t ’ ; t ’ t ’ t ’t  ion t a sk s  I hi , in  do t bit ’ C

itsel I) O t ’ 7 It ’ ;

‘r Is e ’ t t ’sU I t s  ot  t h i  I ot I t t i i ’  ( f le l l ~‘ , i I  t ’ t hat 115,1115’ 01 t htt ~ }“—4 Poi  led i~’

I fl s I’ e’C I [o n 1. 15 k ,  ,i - .ic t ’ e ’~~. i i ’ he ’ l o t  ~‘en~l it tO il  “oi ’ 1 ~~1 ( l i i’, 011 i t s , ’ 1 1 i e~l5t
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i . t  l i t ’ , .1 1t h 0,; ‘ b ;  ( l i t ’ 2 . 1 1 , 1  t i c )  not i u 1 ~l I , - . i t  I I t t - ex t  ,- u i t  t o  whu I cli ma m t  t ’ t l , i f l t ’ e

s t  - - , ‘; t ; i ,  1 ,s- t t i . u  liv u s c ’ ,! t h i ,  t i p p e t  I n I l  i t  y I t ’  ‘c t ’ b c ’ t - i, : the conci i t  I o n  mo ot—

t o i t  iso . l b 1 ’ .,’ c i i i  t o  i uu d i , , i t  (I , , t ’ ’ s’t. 1.1 1 1 ,1 5 5  il ” li c c ’i i i ’se’s of tic t Ion:

l i t ,  , ‘ i i t  S~~ e ’ .u i l  t ’X ’ l i t ’ i t  ‘r t ’ t ’r ~tn  O f  St ill ; ! i t  i On  011 ) 112 I t ’ I  Itso Oil t h e ’

11 i c h i t  ( I l l s - . l’ ,’l l ot.’ i t i g  suc h i ustp h t ’ m t ’n i at i on , sc’t U~ .1 sy s t em

~‘ t  .tc ’cs ’oh ’ ( I  ~~~~~~~~ S, ’Oi t ’ ( ‘‘ .ul l b  ;c !it ’d iu le’d u i s s l ’ c ’c t  ion I a sk, ’  in

,•o t iu ,- , - t  i t ’l l  S I t  h i  t li gh t line’ “ . i n i , ‘I i . i l l c t ’ - ‘I’hu i s rr~tv i s ’qu i  re ‘

o;~ ,,! i t  I c’, l t  L Oll 0~ 0 X i s  1 2 1 1 0  chi t .i s v st  “01 ’. t o f . ic  I it at e si mp l i i i  e d

t rack Inc o,e’cbs Inisuo ~; t o  . L ; s u u ’ e .udbic ’r c ’tiee ’ to ‘;e’hiodti l ,’d i u i . p ~’ c —

io n  r e ’ t~ t t t  t t ’m t ’t i t  ‘. . , ‘i i l  i n u c ’d n, ’ , ’~! f o r  h n s ; ’ ,’ ct  i o n  , l o c kj n gs

s ’ t  i i i , z ; ’ , ’,’t t o n s  t h i t  a t , ’ not  ,- . io .~’ t ’ p t  ible ’ I ’ S ’ ,‘ t i t s , h  i t  ~ s ’li m O f l i —  . 5-

t i  inc  l’s’ :’,. L I i l t e ’i t , l l I ct .’ ‘c t  O t ’ l l l l t ’ I in. iv !~e t l e , ’ e’ o s . lr v  -

Iii,’ 1 i~s ts , i i i  ‘ t o t  t ico is  used I o r  -~ eish g in~ schse ’ d i i l  ‘~ ! ma j i l t  e ’ l l , t t l e ’ t ’

t - , ’ . 1t u i 1 - , ’o~t ’n t  , t h i ,’ i , ’cocn  i t  i o n  t hat  o.u j nt e ’f l au lce ’  i s  .il’ l e t o

dt ’t s e t  ‘‘ t i i  lUt e ’ I s ’S s t , t t l c e ’ ’’ not  oui1~’ in ‘‘ s ch e d ul e d  i t i s p e ’c —

i t ’ l l ’ ’
’ 1’ U t  i i  so i t s  nti s cise ’ehti I od mi jut ~‘nauc o when the  a I rc r a f t

js in s a t  i ,~ t i , ;  s ta t e s  of  cii s. lss, ’rli’ is’ -

i . ke ’c, ’ ,~n i Se t h t , u t  I iso cent  r j h u t  ion  t h a t  I Li g u t  l i n e  Ib iS I ml enance

c’aui  . id d I o I lie m o n i t  o t ’ j n g  o f  i i  i ’ ot a f t  c oi sdi t ion  coin red uc e ’

s risks i,u \t  c u d  lu g nsp~ ’e t ion ot e’rv.t is and dcc rcmt s tog

i llS ‘e ’ s~’ t i O u  t ’ , ‘ l l  t c’ilt ‘0 1 ic  v c !~.un~~’ 11 . ‘fl icis , d~’~’ is  ,‘ti~~i; ik , ’ t o

i i , t v , ’ . is! ; i h I i, ’n .u i stu ’p t ’t ’t 1 V &  l’ c’ ; l S O t l O  W i l t ’il I , t c ’ed v i  t h s  t ’i ’oposa l s

I or in s p e e t ion tot  c t’va 1 e X t  t’ns ion and c’o l \t  out  r~’due I i on .

-s • 1 x~’ 1, ’ l t ’ p ro ee’dti r e’s 1, 11- 115115 0 t h ’  v i s i h i i l  i t s -  p henomenon  si  t h i n

It ,’ e’t.’t i t e xt  01  t i l e ’ !‘ i’,i ,lLue t  ion Cr j e ,’u t t ’d b ’l, i t i l t  e5fl2liic ~c~ Ci ’~~ . it i  1

2 , ’ l l  1, ‘c )
~ 7, t’ c c  .u t i , ;  c I I i i ; I s’pe .’ o f  os C,ill  i O at  I on a p p  c ’s i :  t o be

‘. . o l l  on  i t c ’S ! s ’t ’ t o p  1 t ’m, ’n t i ns  l o l  Ic  i e ’s 01 rend i t  t ill mon i t,ir  t t i~~

on t i s e ’ I l i s b i l t  h Oe’ . T h i s  i s  l i k ~’ I v  t o  be so b e’e,t use ’ ol  t he

10 1, ’ o f  I t o w  C h i e’i ~~ ant i  ( b I t ’ p r o x i m i ty  o f  s~’t’s,’ialis t: ; t o  the

I re’ r , l f t uncle’ I

Si . l - x t c’nei t i s i s  F’ — s tinaivs 1 s t o  1it hte ’t’ a I rc u . u  I t  t \pe ’s , and e’xp 1 ,i i’ e’

5 U S c ’ 0 1 l i s t ’ .ippts ’.it ’ l i ci 1501155 t ’ci in lle ’lp i ng t o  de’te ’rmine

,he ’pt ’t it ’S ’ ,’ I i us s~’oe ’ 1 1 t ill requi re’rne’nt s.
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b l i t s  stud ’ ~ ‘ . is su p p o r t e d b y c’rsonnel  f r o m  the Og den Air  L o g i s t i c s

C c rn t ~ ’r , Hill A i r  Fore,’ Base , L Iab . Special acknowled gment is given to

- , i l ; o ; , L s t  11 and lot: ; Bro s~~ing f o r  t i c i r  he lp .

T h e  . n;toors  Pr o  also p r a t e f u l  to Eugene C. Poggio fo r  develop ing

the probad h it’.’ model and 110 Ga i l  Halverson fo r  compu te r  p rogr armTi ing .
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I - I ’  b i b  ‘11)

i i  i s  s t u d - ;  1~~ves L i  ‘ , i t c± s t h e  e xt e n t  to which scheduled maintenance

r c ’~~u i  rc ’ot , ’ i it s  i re  p o t e n t  i , i t  I~ - - I L L  i s i  ied d u r i n g  unschedu led  main tenance .

S pec ii i c . i i Iv , st, d e t  e; ’r : i i t i e  t he  de cr et ’  to which  1— 4 a i r c r a f t  Pe r iod ic

lf lS S e c t i O i i  L te l : l s  a rc  :,tde vio l u l e  when a i r c r a f t  are  d isassembled by

t l i p i ; t  l i n t , ’ p er so n ne l  for  unscheduled  nt,’ sintc ’n t ij i c e  and inspec t ion  ( p r e —  - -

*or ;‘ö:~L — i l 1 p l t t , e t c . ) .  By “v i s i b l e , ” v, .,, .an  tha t i t ems  r e q u i r i n g

~c lsc ’d i i l ed  m . i i n t ’ ’ i c i t i c o  a r c  access ib le  f o r  c o n d i t i o n  m o n i t o r i n g  by

0 , 1  1 1 1 7, c ’1id0~~; , cr so nn e l.  This does not mean tha t t h e  i t e m s  m’ - c o n d i t i o n

monitored , u t !  ,,i ; li  in some cases i t  would be d i f f i c u l t  not to do so.

N e i t h e r  does it impl y i b o L  L i e  c o r re ct  specialist or skilled person is

w o r k i n - .~ in the . u r , - ,u o f b o l e r o - i t so t ! , i t  the  a p p r o p r i a t e  s c h e d u l e d

m a in t e n a n c e  m i g ht  be p e r i ’or o t e d .  These i ssu e s  t i r e  addressed in Sec . 1V ,
,t c o n c lu s i S i l i , _ , . ,,

A i r c r a f t - s c h e d u l e d  in spec t ions  a re  in tended to a s su re  air and mis—

sion w o r t h i n e s s,  b u t  t h i s  intended benefit does not come without its

costs .  In a d d i t i o n  to t l i o  obvious  d i rec t  costs  assoc ia ted  w i t h  the  use

of manpower ar id loss of a i r c r a f t  a v a i l a b i l i t y  in scheduled  ma in tenance ,

considerable information has been assembled regard ing  n e g a t i v e  s ide—

effects of scheduled maintenance.~ ~‘ S

*Though not sing led out b r  explicit attention here , it might be
that t ht ’ Periodic in spec t  ion item b”c’amc’ visible ~~~- ‘ 1 e 4 s ~ that was the
item being worked on in unscheduled maintenance. Furthermore , the un-
scheduled maintenance might have recluired servicino, inspection , test-
in g,  and/or  r ep lacement that  might  be r e d u n d a n t ly  r e q u i r e d  in scheduled
m a i n t e n a n c e .

In l r i i i c i ple , s cheduled  maintenanc e may include servicinp, inspec—
lion , t est ing, calibration , and replacement. Also in principle , the
term “condition monitoring ” is not restricted to eyeball alone . No
specific m onit orin ,0 -;v 5tem is impl ied . Furthermore , for purposes of
t h i s  discussion , the term “condition monitoring ” is extended to include
such s c h i e d u l . ’ ch tasks as replacements that are not related to  an i tem ’ s
condition but are perfo rmed because the required interval has elapsed .

‘ M i l ton Kamins , , 7 ? b ”< b ’. ’: ; ,~~ /b ? ( ’~~~,’ .’ ,‘h ’~’o~’z J ’.’ /1 .50, ’! ‘ s

Li’ CtLSC, ” /~,:.o ~‘ !  .‘ . ‘~~m t  , ‘fhe Rand Corporation , R—l177—PR , Apr i l 1973.
Ma r i - l i  a Dade , t ”s’- r o t  “ , -s ‘ C r ’ ‘1’ 1 ’ ‘5 ‘ / 7 ,  1, 7 ’ :  ‘C 7 0 ~- s ‘0, 1?l ’ - A ) 2 : Z  :0 5  7 5  i’s ’, ~ —

‘ccvi , The Rand Corpor.it ion , R — 1 2 9 9 — P R , December 1973.
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I f  l i i .  b ’ t s ’ i t  ‘ d t s ’~ ’n t i t l i t  cO st  in  t , ’ r m ’ ;  oi .i I r i  t , L O s  . s . i i  l . i l ’ i  l i t  V iS

,‘ r c , t l  c t  111,111 s ’ ,) i~1I71t ’i5 l v  LiL leb s - I s t  ~‘o~b , !‘~ 5 , u i i ’ -s ’ i t s  . i ~ b~ h i t  i on I t ’  I i r i s  l t ’ ’ ,t  in

‘;c h i e t , t c i h ,’d tnI.u il t t e - l i . i t t c c  , t e s t ’ i s  : ;oh o. t  , t i i t  j a l  a d d i  t i s ’ i s . u l  b , , -  0 1 .11 .01 5

.i s’ . u i  I 5 t b i i i t ’ .  ‘i  b r  t o  . i t s , l  i i:im~’d i ; i t e 1 v  t i l l e r  t h e ’ j i t ’ ; 1 s t ’ s ’t b i t .  i’ . t i i ’ u t  i c . i !

t’Vj d t ~th~&~ l o t , i I : s ’  ,i v. i i  i , L i ’ I t ’  t h a t  I he a i i t i . i t t  n h  i t t I ’  i i  l~ ~
- i t ;  b e t  s ’ , i s t ’ t I

ots ‘s’ r t i t ’s imnst’sj I I I  I c l v  I o I low i I l l ’  SC h e d u  I t ’d ma in t 011.1 i t e ’ e’ - A s  ~.cu ’ i i t e’d

w i t !  t best , ’ stc ’e ’r , ’ ,i se ’s ri t s ’ l iah i i i  I v a t , ’ i nc  I s ’ . i - e ’ ~; in  .iborl t a t  ‘ i  ant i

i u s c ’r o . L s c ;  i l l  m . L f l — h i s ) t i i ’ n; t ’x 1’ s ’u ~b 5 ’d on I i t t  I I i g i s t  I t i e ’ as w e ’l l  .i : in  ji l t ,‘ t -

d i  ,it 0 1 ov~’ 1 ::1, i l i lt  015 ,115cc ’ - N , ’0,i t I \s’ ot I t ’e ts t it scise4 hul ,‘d ma i f I t  s ’ i t I U lO 5 ’

r , ’ c’ ,is I or  t S i i i i c o v , ’ r in  t h e  d .it a t I tan  ii e i t  s hc ’ne ’ I i t

‘1
SCIfl’~PU 1,ED ~t:\ I Ni ’ N A N i F Eh :I 1US ”I’ I ;~NS A

Fl i t ’ -\t r R o t c , ’ ii ttot r cco O us  .‘o, i  t h i t  i t s s ’ t ’c t  ion bois~’ I I t o ;  i lIthiose’ t lit ’ i t ’

c , ’ - ; l  ot i t t  n:t . i t t p ower in , ! ‘ps i t I i ; ’ t s . u l  ~
- ,i~ ’i b  i i  i t v  , and bias  s ’xt ended i t s n ; ’c ’ c —

j o ts  in t e r v a l s  .iu ~l rc ’t l t tc ’ed t he ’ i r s’oii t out. ‘h ’btc ’ F -- .‘s , i  i r c r . i l  t • t o t  s ’ \, L lil ’ I c ’, —

h i , t s  h i , i d  a t e ’ I at  i v , ’ I s ’  L o g  r e ’s,; i so t e ’ s i t i c  t i o n  in  7, ‘c , , ‘, ?  st ’li eclul cd

m a i n ten a n c e  j u t  e r v ;i i s .  lhie ’Oe ’ i n t s ’r vals , p r e v i o u s l y  S e t  , l t  two  \‘e’,l rs ,

. u r e  t I ~ ’S’ t , ’ t i r  s o a r s  f o r t i s t ’ l~~~
- 4 i s  and F — A l - ’ , t l l r e ’e’ \ e ’ . L t  1; 1e ’ i’ th e ’ F—Ad , and

A - 
‘
~ s’ t ’ , i  f~ ~‘i t h e  R h — - s i ’ 

- Its 1972 , m aj o t ’ ,;e ’ h i t ’ ,h i j l e ’,l 11111 h I t  t ’ t s , l t t e ’ t ’ at ; -

USe’,1 t ho l ’ h a o i c ’d l n s p s ’ e’I io n Ss ’st em , wh or e ’ i t t  ois~’ o f  o t i s  t u t l i q ’.it ’

~~~ , ‘t i , ln , ’ t~~’ t , I , ‘v e r v  iC f l y  in c  hour s  I or a t u l l  e’ vc i t ’ o t  ~00

l v  Lug h o ur s .  l i i  t’o u t l  , i s t  , t oj . i v  t ite ’ !“—4 lot on .i h ’ c ’ r i , ’d i c  Inspect io n

Ss’ ’ . t e m .  T h e ’ f i s h 1 cv ,’l t ’ I 1 115’ b r  t h i s  ‘‘ h’ h - ’’ s v st  s i ’  i s  1,01) I 1~ ’ i t s ~ h o u r s ,

Un d er  I b i s  s v st  ~~~ , re la t i so’ i v  t h o r  t h oist’ I v  po s t  I Ii g l u t s  ( l l I’Cs ) ar c

it  I 00 , 2 0t )  , - , 0 i 1 , and 51)0 I 1 i f l e~ i s ’S I S .  ‘Ills ’s,’ hhl’Os 0 ,111 ho ‘e ’i ’ Ior t l sec l

on t l u c ’ f i  [g ist  1 h i t ’. l i s t ’ i i  ~c r a f t  in ; ,le ’c ’k t ’d I , ’t  . i t s  c’s te ’nd e ’,l IIl ’O .11 h O t )

*
I I v  u s c  !i s ’n ~ ‘ ;  , i i s t,h f o r  a Pi ’ i t  oOO I I s ’ u s c  h o u r s .  i ’ h i e ’ t i ~~!i t he  ! - ‘ - - “t s , ’he ’d—

til ed ma in t e ’n an ,’e ’ n t ’dn c t  ions n ay  t l o (  ho ’ I v ’  i~ ’. u l  , ,\ i t  h o t s ’ ‘~~~~r e ’O r , Lms  a r t ’

cind er s~is t s i  I con t i t i t ic’  to  ‘ l s ’0O;  10 1  1 cd i i , ’ t l o t u s  t ic  l o S s  .i .l  1 ~‘ l t ~ ’ t , i  I

*Ra 1 Ph 1 1 W  ~‘11 aUth C h r i s  Rs i ,ts ’lt , . ‘. ‘0~ 0, ,‘ r ’, “5 1 7 , ~ ‘‘ -5 ’ , . ,
’ ~~

‘ ‘j s , ’ . t  , ‘ ‘ , ‘1’

5.’ h ’ -~ ’ ‘- ‘ ;l’:!, ’O, ’ , ’,’ : ‘ ‘; ‘ i ’ s l ’, ‘ ‘ ‘O ’?’ , ’ ,- ’ ’’’: ’’:! ‘ 1 ’ ’ ~
I b i s ’ Rand i ’ ,’t o f - i t  I on , R— h A ’ ~.’ —I’R , .it itit ’ I~l7~~.

L - . - ____ ~~~~~~~~~~~~
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N ’’ Ne ’~~.i t t s s ’ I/ I  I t ’ e ’ t o t

I t  i i , ;  i’,, s u i  e ’! ’ st ’ t v, ’ ,i t hs ,i t e ’St is -ll t~ r e d u u e ’ t t i l l S,; l U  se’lte ’dule ’eI i i i  u u i t s ’

i i , i u t c e ’ t c i i i  I t u g  I l O u  ‘ o h  i s v  c h u i g s ’; , i i ,  we ’ll i ’  r e d t i c t  i c ’ tt , . t h a t W e l t ’

i c c  i e l s ’ui t . i I  o t  ( t ’ t ’~ . p l i ~’ ,’ h ’ s ’ c , i u i ;e ’ e ’ f ’ I , ‘St ’ l i t  c e  ,‘ , i i i ’ ;t  f , i j t s l  5 , h ave ’ h o t  ‘s ’ t - i l

*
.L , ;’~c ’0 i , u t o d  t~’~ ~~~~~~~~~~~~ L ’ ~~~ ’ I~~ ’ ) 7 , ,~~ i S ’ s t ’ j ’ t ’ t ’ , i t  i t ~ u i . L 1  ‘l  I t ’ d ; , . ‘l’his f a t i u r t ’

It ’ I h i d  itis ’a ,, ci r .ih’ c ’ s t  f t - c t  ‘; j e , i  the v i  c he ’ 1 . 1 1 1 1 7 , 0  c l i t t , l t i d  I i s ’li;. e x p e l L t’ilt ’eel

i n ;  j iU.7 0 I j i l , . iii,! ‘;, ‘ s ’;fl:, i ~ ‘ i u n i p l v  t l t . i t  e ’Ve ’ri t lt e l O n s 7 , e ’ i  s u i t  e l  v .il ,; m , i s  be’

I t ’o s h i s ’r t  . , i i s,i I I u , i  I ‘ i ’ t i i . i l ’ ’ . t ht ’ b t t s ; ’ s ’ s ’ I  I c iii i t  Se ’! I iS lit i t5t ’ s e’’ .;,, Ll ’ i’ —

I i t n , ~ ’ s ’ c ’ I b i t  k~’~l t i t 5 t , h i ( ( ,  i s -~

C ite ’ s i t  l e t  s ’\(’l.i t s ,l t jeii t t
’

t ’i t hi s ’ f . i i  liii ,’ t o  t W i t  e ’ i l e ’ , 7 , . i f  i S ’ s ’ t~ i I s O t  S Ie ’t

;O f l ts s i  t iso s e h i s  c i t ; 1  s - s i  mi t i l t  e ’ i t , i i l e ’O i e - e l i i c t  l o u i s  c ’ h ’ n ; t ’ l \ ’ s ’ sl ~~ (lie’ ~‘e’~~
t; i b i s

c l u b ’  I j , , i t  i t ’ l l  s i t  S,c ’t h ie ’I s-~~’ , ’ iu  t ’ ,i ’; s ’ , i u i , h el t ’Iit l( - l t ’Vs ’ I i n s p ec t  i , ’ u s , ’ . Thi n s

I I I t’tltti ’ I i s ’il’ lii 5’s ’ t k . i t  t ’ i l , ’ I s v , ’ I t ’  I ma i I I I  ,‘ti ; l r i t’t ’ e’c cut w it l i en  I sl i tsuil —

I i u u e ’s ’i i ; ; re - d u c t  j o l t , ,it I lie ot  t i e ’ r I ~‘ V s ’ I . I lie ’ l i i i  c l  .i i t  co l i t  Iriti t’,; t o  l i i ’

o t t ’f oc t eel liv (lit ’ ‘ i t  v i v  i n g 5 , 1  e l I  I u t n g ’ t ’c u o t i s  - An ;  .i ‘ i t  t e F  oi  I a c t

ce ’t iS  i , l o t  . i h ’ l e ’ t s ’ eh i : i ’ h , i u i . s i .e  ~s , u t s ’t ’ , s ’ t  S e t h  l )e ’ tw t ’ s ’Ii h’ ,i~~t ’ ;in,1 c l e l i o t ’  j s ’Vt ’l

I l l : ;  ‘ t O ’ t i t ’ t l S  ,

7~,’ hi t ’ cI u i  e~ I .ut i , l  l u i s ~~i i e ’d t i 1 c d  M , i  l i s t s t i L lS’ s ’ kc~l t i i s t I i i t c ~
,

‘I ’itt ~ s e ~ I j 1 i , , l  t ’b ’ i - ;t ’ 1 ’ . it I t ’ l l  t h Ou t I I t s ’ I s ’, l t i i i c l t t l t e ’s’ h i t ’ t w t ’t ’ii de’ i’Ot .it’icl

‘ i’s - I e~o ’j  I n’ .p e ’ t ’ t  ~~t ’ i t ’  J u ~ 1 h o t St ’ s ’!11 t O  h’~ 
0~~’ i d e ’ ;ie l s ’ q i u . i t  e osp  l , i i i . i t tern

I o I I I s ’  I ,u u I ~i t  t 0 11,11 0 l i e ’ 0, it i ’,- ,’ e ’ I I oc t ii , s i t  Vt ’ l v  s ’~,i  c ’ii, l oct i is ~ h ’’ ’” I t e rn

in tt ’rv ;tl ; s o t , ’ t ’l ’ ’ - , - i  V e t 1 . ‘i ’ltt ’ h i s ’ ~ ’c ’t  b i t ’S i t ;  I s i S I l ien tot j n ; e ’d t h u , t t  l’ e ’i h i . i l ’ n.

thtc’ t’e 1~; ,t t’e’,hi uti ,lais,’ v l ’s ’ f \s ’ e ’ e’it  a’Iit ’c htilt ’cl ,iui d - ‘ ‘;. ‘, ‘:, ‘7:~ ~~~~~ si I ni l t ’i s . i t se ’ t ’

i t ti ,uo e 1 c - s c ’ I . I t u s h , ’ t ( I s  i 1~s- ‘e ’ t h t s ’; ;  i n, , -
‘ 

‘0’ t ’ , ~~~ , ‘s  ‘ 
‘ sO , ‘ ,‘ s - ‘

~~~~~~~~~~~ ‘ , ! i ’ ’ t , ’ t ’  ,‘- ‘‘:, ‘,: , , ,: ~~~~~~~~~~~~~~~~~~~ 7 ’ ’ , ’ I ’ s ’ 7 ’ - ‘‘s ‘,: : ‘ ‘‘,

- . 
, ‘ ‘u.’’ ,’ ‘ - i - ’ -  t ~~~~~~~~~~~~~~~~~~~~~~~~~~ - - “ :,: ‘ , l , ’ ’ : : ’ , ’ , ‘ ‘ , ‘ ‘ ‘ ‘  ,:! , I , , , , I s ’ I ~~~ t ’

‘0  ~,, 5 : 7 ’ ; ’ ’  t ’ ” 7. i 7 7  , ‘o’ , ”:, ’,sc , ’,: “: ‘:~~ , “: . : ‘:.~ s ’ . l b s  ‘of  5 1 1

i i i  d s p I i , ’ . i t  i t ’l l s i t  ‘ ‘t ’ h ie ’,l(il L’tj , it l t l tt ltSc ’bis ’ e lii I t ’d n i l  l i s t  e ’ t i t t l l i ’ e’ i S t Ile ’ t O u t I L  I

*
— K .  ( ‘ e’ b i t ’it • ,.l .‘ i ’  s’ :,‘‘/ !‘? i’ ,’ ‘: . 1’ ‘ ‘ ‘! ‘ s ‘,

~~~ 
-“ , ‘0 1 ’, ’ ,’ 7 , 0 ,  . ‘ .‘ u ’’ ’ , ‘ ‘‘:‘

l i s t ’ R ;t u t d  s ~‘ r j ’o  t , i  i s i t u , R— It).’ ‘ ‘—  PR . , I sue l Q i  1 , , t i s s l  I ’ l i , ’ t ’ , h , ’ t ,‘ S .  I ) oi u . i  I d~;~’tt

~~
‘ ‘ ‘

, s! ~
, , ‘ s ’ ’’ ‘ ‘

, s’ ~~s ’ 1- ’— ‘ i t 7 , I ’ h i s ’ R , i t 5 e l  I c i i  ‘ ‘ 1  i t  t c ’ i5 ,
R— 7 ’’ - I’R , t i , ’ I ci h i t ’ I ’ i~ b” 1 -
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,‘ou lc ’ s ’r u i  cii t ! i j  s ott t i d y  . Monc i ’r e ~ I s - I  s’ , I bit’ , - i l l  I i i  t’Oiim ’ s ’ l I t  s i t  I ~1S

o t t  t i dy  I ot t,) t ’ ,\ . i i ( t  t ileS ( l i e ’ e ’SI ,‘ t lt t o  wIt i c l i  I h i t ’ ‘ 7 - 7 ’ - 51 I ’ , 0 c ’)  i t t  5 l i t  t l i t

;;c l s e ’du l e ’d n u a i i s t  t ’ u i , i t i o , ’ I t , ’  p o r t  ‘ u
_ t n t  c o u c h  i t  ‘ i i  i rnut t i I ‘i i t t ~ ’ ~~ ‘ 0 t t ’t ~ t I i i  I

c ’o t i l d  ; ‘ t ’ s ’ t ’ l a d e ’ lb s r e qu i  t e’tne ’ t l t  s f ’ ’ i  l i l t - I Ret u ; t ’ h i c ’ d u i l s ’d ma i t i t  , ‘ i i , i u i t ’ s ’

ibis t i , ’t  I e m f l  I t t , i t  I r i  t i l e ’ c c ’u u r ’ ; e ’ , i f  ; i e ’ e ’ s~ l u i l I i s h i i  t i c  t i u i ’ ; , ’ ! , s ’ , l t i l  eel ma i i i —

t t ’ l i, i i l c c ’ , ‘ ‘ .ii 1” ~ (ii , i Ii\’ ) , i t c ’as i i , ’ , i i i  I , ic t , ~‘ e’s~ I i t  Ic ’S  (~~5 ’ l t ii ‘‘i - s - cl his’ ; t t . i  i l l ’

3. c ’ n , i i s e ’ ’ - h l e ’l ’ sti l s lt e  i so is t e l l i e s r e ’I i i n , I , i l l t s i t  hi ‘‘a l l ’ ’ ( i : m , i t i v  ) so h i e ’ d t l l  e e l

i n a i n t e ’t i .1 t50 , ’ r ’e ’ q u i  t’ e ’ r t s ’ I l t  s is r~’ h u t  o t  ~‘5 -5b  , li, ’c ’ .i mi,u , ’ i t  , i l s l i s ’ .ut ’S that t l t i s

kind of i’e’tlund.i ’ ,’v i n ;  i i ’  f t sp i c i i  I s  e ’ t i t u ’ i d cr t ’ e! i t i  - s f  I I u s ’. it i ’ i t  t s ;’ s ’t ’ t tO il

*
r e qu l  rem e’t i t

.Jud~~,ln ~ _ I t e m s  _t i t u i i  t b l i e m l i l d  lIe ’ nsp s.’ct ~‘cl

A n~ uith t,’l’ of  ‘i’ e i t c ~ c’ o l s  have sc ’ ,’ l l  n ; m i g m 7 c ’u- ; t c c l  and c u s~~d I e u ’  judging

w h e t h e r  an i t  em shou ld  be ’ i n s p e c t  & t l  . h i t ’ cic e I s  I O U  I ( ’ s ’, l 0 t i i ~ ’ 1 d t ’d l iv

is  curre’nt I v  bt’itlg m u s e d  his ’ lis t  A i r  1” or , ’ e ’ . g C 2  l us t ’S a d e c  i s  ion

t r e e  . i : ’j ’ r c s , ic lt ( c ~ I ic i litat ,‘ I l l , ’  d c l  m i t  ion  0 1  s e h s e d u l e s h  t l l a i nt  e - l t , i n , ’ s-

t a s ks l i av i t i g  p o l t ’t i t i a l  c ’ f f t t e ’t iv e’ne ’ots . it i s  b ,l it ’ve ’c! that it is c c i t t —

n-t i , t o t t t  wi ( I i  t h i s ’  phd losop isv o l sud s i ,rotc i c ’~cls  tlt.i( sehi,’dculed i ns ; ’t ’ct  iOi ls

be .i, ’ e ’O f l t i i l  isitet t l l iv  t ’t ’ t l c l  i t  i on  mon i t o r i  h g ’ hs’ 0111 1 111 t ’t s ; i u i d e ’  l i e r n ; i i t s t l s ’ 1 i I

i t  can bc sh own t h a t  sc ic i t  c’ond i t  i o n  mot s I b r  1mg woult l  d e c ’ 51 .11 tb se ’ r~’—

q u i r ed f r e qu e n c i e s .

TilE F — A  S ’I ’t u l ) Y

‘l’h o 1”—4 i s  c ’sp t ’c itt I l v  c’c ’tsv s ’n js,’i’it b r  t Iii 5 n - i t l i d s’ l’ s ’ c ;i i t s , ’ n i t s I l s ’  it - i —

s p e ’ ct io n  t , i :~ks ,I rt ’ li u c ’,i t t ’d in  , i t s ’ , i s  beh i n d  t a i r l v  n ; u n . u I  I , i j u e ’ i a t t  c io t ’ u ,

ui l l , I  We,S da i s  ,‘ ISSi l f l i t ’  t h a t  OnC e’ t h e  door in  s’ e ’i u u t i v s ’si the ’ O b i h i e i t t  clii i ( V  I~~’i

l f ls p s ’ e: t I c i i i  ox is I s  whsc ’ti w m u i  k i n  liii ’ I inni~’,I b i t  t ’ l i s a  il l  t lit ’ i n o t p e ’ e ’ I I e ’ti

*In t a c t , t h i o r e  ar ,’ ju s t i s le ’ , ’ ,; i n  s o l i d s  i 1 1 ’ ;j ’ s ’ t ’ l  i t ’ l l ’ ;  it ’s ’ I ‘ - ‘h °’ ’ ’ ’t C ’sl
on i t , ’ : - Sc’ IsIs’ ‘t ’ ’’li ci ~ ’, ’ of  a lii gis ‘ ‘ t t i  t i l l  rt’ rate ’’ I, i .e . ‘s. i lit e ’n a l s t ’
i t

, I I on 1 , 1  t 0)  , vi ’ t Unt i e’ r l I m i t ;  t O  i i~b i t  i s’s t i se  it em ‘
, ‘ I t ’ ’ ‘g us ‘il l I i’ e ’l ‘ ‘ i t t s’ s

R &M Su h c o mmt t t  c c ’ , ci m ’ , ~, ‘, ,‘‘, t ’ : : m h ~~t , ’: ‘o’ , ’i ’  ‘- 5 :  - ‘ t ,  ‘!~t ’ , 5 ’  ‘ ‘ ‘5 - I S ’ S . ’’

v’s’  - .~~‘. 
‘ 1—:’ , A t  r ‘I ’ r ;tnspts i t  A~~n ; s i c  I ,t  t ion  m i t  \ i u l t ’s’ i c~.i , I~,i ‘ , b i  j n o t  on

P.C. • ~tire ’ii 21 ,

g 1,nt , ’  t . ’ , i e I t ’ t’n. n t i s  obj t O t  1 ,‘ t lri’ U Se ’  o t  (lie’ It - rtis “ e ’ e) t l s l  i t  i t ’ l l  fllOii I —

( o r  Ing ’’ for  t i s  h i-i k i n d  0?  .1 0 t lv i  I v .  I I  Os ’ • t i l e ’ o r os ’ t ’ e ’ :  c i I i’i, - i j u t  t ’ i l d t l e ’ t ’
pers onnel dot to ’ t i n g  r edu c t  I e m ;  I n  I i i  I cir o l s ’’ . l sI  in, ’ e ’ th ur  i iii ’, U f l S i ’ li t ’el t i le ’el

mai u t  ,‘li. Ltt e ’ ,’ whe’it this , . i i  r c ’ t i l l i~; I l l  n ; s ’I l l t ’ st  i t  t’ c i  t~ d l  ;; , iu- -s;emh l v i ’i . iv li t ’
subs t i t  u t t ’ t I  I sir (t ie ’ t ( ‘nfl ‘‘t’e’ne.j i t i o u  i: i t ’is  , t . ’t ’ i ti t

-‘ -~~~ 

- ‘ ___________
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t.i~~’t ,  i s  undo r ~~, i ”  . N u t  , c i l  i f l s~~ee ’ l i o n  it  ems I s . i I  i’d in  t h e ’  i n t e r i o r  ( ‘ I

t I l e  .1 i r e r i t  t .1 r i he ’h i n c h  d o o r . . • howev et , and some ’ r e q u i r e  removal of t I , ~

Se ll , l , i ~ it t ~~b ,, r o t , a n s h  e ’ t h i ’ ’ r  e qu i ~~0i t’ [u t I S r  ad d ’s :, .  ~‘lan’,’ of t h e  u t e r n s a r t ’

I c J c , t t t s ,j in  b I t e  c ’ ,’t t, er i or  u t  t h e  1 i i r c r , i f t  and are ’ r e a d i l y  visibl e ’. Th is

st ;dv I Oc ’i l;.t -- ; on i n s~m , ’ c t  ion a s k ’ , b e h i n d  al rc raft doors; c t  u ,  r m e r  i c r

c ud , - x 3 . t’r i o r  ~ t s ’ :, - - a r t ’  -‘u ~ inc l uded. Acc e ssibilit y for condition moni—

tori iug is defined is  t ; c ’ “,“ , , -  ~, ‘ 
S ‘‘~ ;s , which i5 determin ed

by the I r i g  uc t l c ’v of ma l i i i c ’ t u ; i t i c  e a c t  i o n n ,  on tither the door Work Lu it

i ’ od~ ( ‘ ,~I i )  ~ r on ‘~iCs ~- b ; j n d  t b i i ’ d o o r .

lb s  th t ’oro  t c .i l  n o t ion  ‘u r n ;u e d  I ;~’ re  is t h a t  u n s c h e d u l e d  m a i n ten an c e

i t  f o r d s  t I c  o p h ’ r t u n h t  v and ; ic cs ’ss i b i l i t v  to i t e r f o r m  Periodi c Inspe’c—

t ion t a s k s  at  t i e  I i ght  l i n e .  I t  s’,is l o u n d  t h a t  a large ,’ number  of

Periodic doors in. ’ o pcn c ’d on e’v , ’rv s o r t ie ’ (some b e f o r e  and t i t t e r  every

s o r t i e ) ,  j ui b in some casit s, t l l e s t ’ doors did not have a high incidence

01 unscheduled main tenance  a c t i v i ty  beh ind  them . In the  s tuds ’  results ,

t hmeo ,~ fl ight—line-inspected doors with low unscheduled maintenance ac-

t i v i t y  ar ,  counted as high—visibilit y doors . While  this may appea r to

violate the ’  major theme concerning scbieduled—sinscheduled redundancy,

i t  seems even more m i s l e a d i n g  to coun t these doors as having low vis u—

bilit ’; when t h ey  are so f r e q u e n t ly  opened . In any event , t h e i r  inc lu-

sion has only  a si ;t ,il l t ’ f I ~~ct  on resu l t s , as d i s c u s s e d  in the f o l l o w i n g

S e c t  ion .

Sec t ion  I I  r e s e n t s  tb ,  d e t a i 1 .~ of the s tud y des ign and the  da ta

base used to explore tb-ic hypotheses of this investigation. ‘n~,’ot ultn-

are presented in Sec. III. Section IV , “Conclusions ,” explores t he

imp lications of th e results for Air Force policies re garding aircraft

i n s p e c t i o n .

I
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II . I3A1 ’ .\ t A b !  - ‘a) ci ‘ t m ~ m l b I N

5 t ’ i i ’ I i i  \ ‘e,i “ . i p t ’ . i t t  I n  it u t I  s~ m i d ’  v i ’  t in d s ’ u ’t . i  It, ou t  ci ‘ ! s ’ I s i l t  i t i s

e ‘~i s ’ t t I  t ‘ t  . i t ~~-~ ’ ’ s I b t  I i t s’ ‘ or  ,‘ ‘ i t d u t  ~c’ t1 ‘ ‘ us ’ i l l t c ’ t  I I I , ’ , u t ’ ’ i u i m ’. i ’ — ’t , i i t

c i  t I  t i i ?  , i  t i ou ’ : a ‘. .i i i ; ; ’ l e ’  , ‘! I ‘~‘l ~~~~~~~~ ‘v ~ - t  an I S  ‘ ‘ ‘ i l l ’ ’ ‘ ‘ ‘ - i  i t ’ d . i l —

l i l t ’ ’  ;s ’, t .
~:e

, .1 , i  i i  u’ .i - , ‘1 i n  I IS ’ 5 .  i ”~~’ 1 e ’ thi s ’ s l i t  I ,  , - 1 S “i t ’ l l ?  I :  ‘ - - 1~tIs

i s - o t t i  It  ot ~‘t  I Ii i ’; intl i i i  ‘ .1  i i e h ’ c’ v ‘ ~ u s , ’f  s i t ’  I I ‘ h u t - e l t ’c - s ’,ie t ’ ; s ’  ol , i  i S i t ’ i t ’ c I

0 ?  utit ’ t’i ( i f  i f  It ’;’ , i I ’ , ’ ; i I  ( b i t  c h i t  i

0 I s - ‘ l i c e ’ S I t  5 i t i l t ’ 5 I I  a t t n  h e’’ , , i n I e ’O ‘ l i e 1  t i t u t h  n ; I l m , t  I I t ’ ; . i ’ . t t ’ I s  - ( , ~~t )

E’ ~~ , i  ; , , i  i t  t I’S ‘l i e  i t t ’ u t f  1 v i - - 1 , - i l ? I v  o t t  u t d  I eel . I n i ,! t i t  i , ~n t o

~1 S I — I  ‘ t a l n t s ’ ui i u i c ’ e e ! a t , I , \ i i t ’ i , m t  t } - i  - b t f  !‘ i I , i  E t s - s ’ u , h  ~ \ I- ’I’ m t  l o i n - :  ‘8 11

vote L !  - ‘ c ’ s ’l i s ’ c t s ’ e h. t h i s; u e , o t , t  ‘ . ‘ l l l .i i l l ’ . , h l ’ t ’ t  i , ’u’u ~’’,’ .il ,I ,i t , i n e i t

I c i i ~ td in 30’ - 1.  i~ m ’  ‘ i ’ l l i s ’ r~’c ’t ci ~~i on-c f l i t ’ 7 51 i i  so t ’ t ’i i ( . i  I n ’ . I . i b t ’ t ’I  I

and l u te! l u g  I i itsi ot • . t t i d  l i i i - ;  i n I  cmi ‘ - i l  e m i t  • i r i  s t ’ t i  t i n t I t i t i  ~‘t t Ii Ai”I’t5 Fei t

-m - ‘ ,u r t  ,un ~h op oh’ I j u t ’ot , v - i s  l i St ’! ml in  o h  m u ,  I i i i ~ 01  t i i  - ;  t h i ,i t m Igh t I

s ’ , ’ s ’ U !  ‘ !s ’t ’i li-i I l l  0 051 s’ ‘i’ I

fm’ I b i s  u . i ! t  s ; , t m u ’ l t ’ t s ’l ( l i e ’ i u s s  ‘; t i iel v t’s ’ i i t , i j t i e ’ sh C , P . ;tncl I

- s ‘ m i i is , i e ’ T~ ‘ I ,, i ’ !t ,i ’ ,t ’eI I ti’ -,~ ’ ‘ , I I t ’l l  I~5 i 1 I c ’S’ , h u t  t I m ,  - S , I m Ip  I , ’ I e ’t th is ’ ‘ :~~ ‘ c ’ s ’ t i t l

I m i d ” , c i i  1 . 1 ;  h e ’ d tit’i t i c’ t i s ’ 7 ’ os i t s - ’ ’ uneI ~’ t 1 It s b ’ ’ I I ‘~h i t ’ I u i o t 1 i t~ s,’ t I c’s h’~’ 1 i

c\ iuitll;b’e c i t  dc ’s , I s e’;’ s’ttt ’el i t t , ! ,  i I i t t ’ ‘b t ,is s’ ,t :o’ 1 i~’’, i i  s ’ u s , ’! s ip s ti s ’d c i i  t b m t ’

‘ t i  i c i dlO pOI le~V , , i t t eh  sc ’U’e ’ . ‘ ‘ t ’t  ‘. ‘l iv , ‘, ‘ , ‘ t i  , teli h c ’ cl I , ’ t h e ’ b ’ s ’ r j ~~’ c ! j e ’ ( b i t t

S t  “, i i , ’ t tipt ’ti t ti In  t its ’ !‘‘t, i ,; t ’ ,i ‘‘‘I i c ’s . I’li e I t  5 1 1 1  ‘- I u t  ,jis;u t vt ’s ’,; t i lt  Is-

t h , ’ s iu  s O I t e ’ t l s s !  ~t eir  i t t , ’, Pe ’i ’bs ’,h u c ’ Iru’g’ e ’~’t i t ’s’; , , i u s , h  b i l l S I sS ’ ’  ( lie’ I t t - -I St m is-

I t , t s • t’ been o I ‘ . 1 1 1  St , l  Is ’ i t ’ ?  I s e ’ 1 I l ie l’ s ’ I t ’eh bc :‘,‘I ic ’s’ , I t ’ ?  I hit ’ ! ‘I i . i  tu s h

‘c ’ l  i e ’ic’ t ;i us hs -r u~’ h i It ’ht  t in ’  t i  i t ’ u  i t t  wet c , isti i , i l Iv l ti , ; s ’ t ’ c ’I s d .

hn:g’ec 1 i t ’ll 1 .i k nc  ‘ t r i e s  - u s ,~, i t  I m s m , t~t~ h t e ’ t i i I’er  I t ’s! Ic  u se! t h i s ’ t t 5 t)

i c ’e i t  p c i ’ ’ I ‘ I I g i s t  u n ,  ‘c ’ , 1 t s i l l s  a C e  t i , ’ ’; , I h ’t ’~h l u s  \ i u ’ !‘s ’i c ’ s ’ i ’ s ’ i he ’ d i s ’ I i i ’ ~~~i , ’ t ’

I Is ’s !~e’e’k,m 1!- ’ - - g m ’ - I ’ Wi  3 ’ ,itts.l 1 -  - c m  i ,l~ ( ,‘ , I ‘ ‘ ‘ ‘1 ’~’~’~ i \~t~ I~s~ , 5, ’i i t ~ c’? I ~~~~~
,in .k’t are ’ c ’S ( m t e ’X I e ’ t  t t ’r ‘ ‘ I t i l t ’ ,t i 1 , - I  .it t t ’ l  f s ’ s l u t i  I c  t s ’nit ’v a l  e ’? , i , ’ t ’ ( ’ .S

. 1 s t  , or c i t t i e r  i i  t O  u t ?  t e’em mpof l e ’it l  i i  I ‘ I  I i l ’ g ’t c I I t ’ll . I b i t ~ t s t t i ’ ih ’~ - I s ’ S  t .i ’ .k’-

i t t  t t i e ’~~ e ’ I c ’s .11 I c ’  I i ’ . i n ;  ‘i t t  ov’i i ii I iii I t ’ I . N m i t - ’ ’ - l u  t ’ on 1 5 .i~~ I 0 l iii, II c

a t l e t  S O i l  V s t ’ l ’ l t ’ W t i . i I  , i u ;  5 f t i r i t ’ ’  Ic ml t 0 1 II I c ’t i t  ‘ - s i  I t ’S Sic! c c ’S? m s ’ , t t l  m l  I~~t i .

I n ’ ; ’ , ’? I t i l l  I ( t i ’ ; , ,  t ’ t ’b l Uth h~’5 ’ I t ;  j nel t ’ li  t h i t ’ s ’xt s ’ l ’ I c ’ i c i t  I h is ’ i i  r c I , i  I I s ’:’

‘i  ~~~ ~~ s i b  ,~ I~ i t  ( ‘n -n ; I s i i  t h e  I I I ?  hut ttu i u n ’ ; ’ . c I i t ’ ll  , ali el , 1’ ’ 1 c ’ I this ’

hmO O—hiot i r l i t , ;  In’s ’ t h e ’ l l .

.
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I , u I ’  I c  1

I I I ( ’ ,’t ’ I ’ I I I N 1) 1” I N g I ’ l - d ’ ’ I ’ I m i N  h ’ ;\ S hK b

T t i ’ ; h i e ’c ’ t  i o u
I s ’ c ’ , I t  I O f l  31,10 f lou r  t ’ lR) f l ou r

\ t s ’I j c ’ i  40 , ,,, 111) - ,

Belt i net l soe i r  s lOt ) ‘ - - I l~ 
/ ~~~

I n t  c i  t o  r , m~, hue ’ r t n t  e ’i ’i, ’ I :o ‘ Is

1’ c e ’ t u  out bs ’,u t 2 I )  ( i n  n ; h i e i I ~
’t ,b) I, In shc~ 1’)

c ’ t , i l 180 32 7

I t - i  ‘ . i s ’ I i  , ; t i u ~Is’ th c’ te i t a l nmit iil i t ’t ’ e’ ? ie ’it uc ,v.il ~ (hi t n ’ ) l o u  t a c I t  a i r c r a f t

, I s ’t ’I was c ’ s i c i l s t  oil Ici r a l l  .1  i rc’ f a t  t i n  ( lie’ s ; i in j ’  is.’ ; I ht ’n a j i r o i m a i ’  ii its’

mode 1 5 , 1 , ,  USe ’s.! t o  s ’ ,;t. i n - n I t  s ’ the’ i ’ u t ’I ’ , i l ’  t Ib Is ’ that a d u m e m i ’  i s  eipene’d i t  any

g i v c ’is  uiS b m t ’l’( ion  jut t’rv ,uI t, i n  this c ’ , i n ; e ’ t i m e’ t ’ O O — - h t ou r  I’E an~I t Itt ’ 300—

h our  hhl’ t ) )  • It was u ie ’ c ’ e ’n : , , i r v t o  mi ’ ;e ’ ,i pr o l’~ibi I l l s ’  model  to  ~l~’te rnsins , ’

~leor rt ’ull smv ,i 1 p s , ’ t ’ , ; , ’ I I i t i~~’n ;  pe r li n ; ;’ e’c ’t i t ’ l l  b i l t  e’rv.ul b’es’a miu ;t ’ I e t c  n u i i  c r~t I

i ~‘ru , i  I nod itt t i t s .’ 0, 11111’ 1 t ~ I ou’i g t ’n ou ghi  (is ’l at  i ye’ t ci I iso iii ,; pe ’t ’ t I on  t n t  e rva I )

t o  li St ’ ,i t t’ i 5 ’t  l ’ s’ s ’ m[m i r i c’,t I mod e’ I , . , , in -t an c hc ic ir rentovals  1mer I ut e’rv ;l I

The incite I t t ,i t m -; I i t c, ~;t ’ , l l i  ~hsn i i ’ r e i n - o v a  Inc  p e r  I l v i  ng h o u r  t o  ms.’~iu i r e ru iova  Is

p er  I n s : ’ s ’e’t I c ’ll b i t t  s ’ r v , i  1 . ‘f l i t ’ ,i I ’lit’nd I x I’ m ’ t ’st ’u i t s  t h e  mode’! in clot a l l  and

,tc ieh re ’sn’t ’;’ the ’ p 1 n i ’  11 m m 1 i t  v c m l uu seh i’ r l v  u is~’, un ; s u u ntp t i m i i i , ; . lb. ’,’au in ; e ’  most c i ?

the hardwai - i t t i n - - , i i i  I I ’ , - i i s ’ ’; ’ s ’ e ’ t  u c m u i  e n d  ds ’ e ’k ’c hav e,’ c O O S ’ l i t  I a  1 Is’ t ; i i s d c ’ in :

t i i  l u t e ’ ’; , au,h i t ’ c ’ , i m i , ; s ’ 1, 1 i l u r t ’ I itt ’,; 5 ’h ,ii i, ’ ,t’ c u l lS ’ sl~~v ’ls’  ove r t i m e , t l t e

mode’ I is !5 , i ’ s ’cl cmii t his.’ e’c ’ti st ;i it t  I , u i  lt i t ’e’ I I I  t ’ ,l I ’ I ’ u  c~ \ i i; t .tt ion .

I h ~’ , i ,t i , i  t is . ’ cl  ( i i s h o t  ~~l m l i i i ’ s h t ’ c ’i I c ’lui c ’5’,ilS i,h m i t s ) i n  b o t h  n t t  u dj e ’ ,;

i t t ’ d c ’ ~c r i h ’e d  be ’ 1 c ’s’

i- I 1.751 ’ S ’I ’I ’I i \ ’

l i t  t i m e ’ I i i  - I  ot t t i c b ’ , , ,t i t  0 t i  I t t I s ’ l i m e ’ ,  I i tsie and t i i u u : c l ’ e ’r o t  s t i l t  it ’s W e ’t ’ e’

det e’t ’tut i tus ’ch I ,‘ n - t  , \I  ~t b ’ ’ I l c ~ ela t ,i , citid i t t  I c m isn ; tin bc’l’ i, ’n :  w O V t ’ de ’t e ’r n s i i s c ’ c h

I ror l ,-\h ’t~1 1 , 1 , 1 1 1 , h , u  I .i. l ’h ut ’ , s 1 i 1 i  r ’ cu , i c ’ h i  s n - sn ; t c tm d~’ It ’ nn I Si,’ I he ’ t i t i utih is t ’t ’ 01’ ti tl5e ’ hls ’e :

Ii lOch :It ,t i n? ’ ’ i t .  I f l t’e’ , i  ‘1 j e ’ im n ; liv b’L(’ , t iis,’n t o  I dent i l ’s’ WU ’s belt I n,h i nspc’c t I 015

doou . so t i i , t  t ,Ic ’ t it ’ll : ; C O U Id li t ’ I t ’ 1 at  s d  te m cle)Ot’ I’e’m Oic’ ,t I

‘I ’hme ’ ns .m lilt e’ti,tti,’s’ sla t a i~ A1”M n i  110  ,ind A k ’~I l i t ’— 1 ~Ia I ,t ‘I we’re ’ ~‘I’ I .i i lit ’s!

I r on Cc ci r O t ’ ,\iI3 1’ ovt ’ t ’ ;u s 
~ 

,s h l t t  l t~ os . ’ r IS mont his (approx lmatelv ,Ianuas v
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I q ,‘~ t o  .J une ’  1’i~’l 1 :iut ,I 0 O f t  I .i it i h u g  ‘ . ‘~ . 1 ‘ s m  ‘ i  b i t t  • - l l t i f l t ’ t ‘ i c ’ t j i ’s ,  . m I tt l v

‘lj j ll t , ’ lt ,I;ic ’ C ,ie ’t 1 c m ’, t b m . i t  Se - i t ’ t s l a t e d  t s ~ l i x  i c ’t ; e ’ l l ’ ;  s ’s m l  l~~t~~~t~~, i ~~~~? sv s I  e n -u ’

I I  ( b c i c ’c ;c ’, hc ‘~~‘~ w i r e’ i m p e i i t . i l s t  ; s m i p ; ’ c s t ’  , ‘ , i t , - i , i l  I s  t ion s  , u u u , h  ( I i , ’ l ock  ,‘‘ s i’ - ,

cu t iits ;i t ’cI ic’S,-: S i l t  e ) t f l l t  I t c h  ,‘\ I nt c i , i ’ i IU ’ ’ , ’ i e ’ tn-e i \’s ’ ( I ’  t’ t i ,, h s ’) ( n e t  u e n l i s t ’

( m ~ ,‘ c m d t ’ ) tic ’ I j o t s ’ . t ’ , t ’ u te - r a t  c ’ I s o  e’,i I , h n ;  t , i , m  u n c l e ’ do or  T’ . - u ’ tc ’ S’ , i  1 , c i ,  1’

c,’,i i’,iS W e I c ’ i s ’ n - uc ’ ic ’t ’ eI I row I hi s  ‘ ; t i utu ; ’

th e ’ ,; e ’ c’ c u s s  ; cli,’ r , i  t i ci 155 I , i l l s ’ o t t  I h it ’  l i t  a t ci 2 12 , 75’ i i c ’ t i s i l l ’ ;  ,t ,‘,,i h i n t

l , .’c i i  W7 ~ s. l’ ; t ! ’ l s ’ .7 ‘;n n - mt,uibo e’; the t t ; i t - : t ’ s ’ r  0 ?  t i l t ’’ ’, ’ l e t  l i ’ t l i t  l ’V  ,nje ’r . i t t

7 ’ s - iii t e r n - u s  0 5  as ’ t I o t i  - p e r  I I v  lu g  , tmU t ’  auid  7’ s i ‘01 t i s ’ . I) i I i s ’ t ’ s ’ I ie ’ t ’s

‘‘, ‘t ’ - e ’ s - ;n  th t t ’ 1,’ ari d I )  n . e i ’ j e ’ ,; a i i  e l  a t  ; I i  ti c ’ I i e m i s n ;  h e r  I l v  i l l s ’ h o u r  ‘m . 1)

, mui , i  ‘. . 5 f o r  t i ; e ’ C and I I , i ’ e o u ’ , ’s ’t  I ‘~
‘
~~ ‘ I v~ • and .1’ ’? i t i l l , ,  l i e-i ’ ,cmrt i t ’ ( 7  .5

and h . 8 , re’ ;‘~~
- s t  j  ve’l s’) ;i u’ ,’ sit t , i  1 1 . I t s ’ h -I so r i s ’s , his.i~ e’ i c e ’ i’ , , c I i e u ~ ’s sub —

s t , i u l t  i - i l l s ’  !s ’w , ’r a c t  ion s p er  f l s ’ i i i , :  h i o t u r  3~~5) alit ! ‘ - i ’ s o r t  i t ’ (‘i .Su~~.

l’hc e’ I I c ot  s i t  ;i c m i i l iSO ch i t t i  t i c ’ r oss  a I i~~’ i ’ , t  I ( t ; s ’r ic ’s c ’ ,i m ; -~e’5 I l i e ’ t i ’s’ e I .i~~ . ’

to t j c m l s s  t o bs.’ s i i t ’ , I ;  iv too It ’S ’ ? c i r  ( h t ~’ 4, ’- ,  h i d  I )  i l  r c t ’a I  I , I t s , !

t t o ’  h i g h  ! or t i l t ’  h - I . Th e r e l ’o i s ’ , th i s ’ d a t a  w e t ’ , ’ c’ t i n n , e ’ l  i~ h~t t t ’d l u s t s ’  1 S t ’

se t s  , o ne  f o r  t I se ’ I- ’— 4 m , ’s and I)s a uel c ’t it ’ I em r this ’ - ‘ c i

,-\ ir Fs u r c ’e h ie s r s ot l f l e l  c i t  1 1 1 1 1  ,- \ i t ’ l o r e - ,, ’ h i,tss ’ i cI ~~u t  i t  l s ’d i i i  W I t ’s b e—

ii inch i n sp e ’ c ’t j t’t fl  cle sm rs so t h i c m t  t l i d ’ j n a lu st e n a n e’ t ’ t l e ’t i c u l l ’ , c ’ t ’ i t l d h h ut ’ r e l a t e ’ ,I

I i ’ clii ,iI’ t ’ .i , i c ’ e,’,e’ssc ’ d liv an i n s p e ct  i c _rn e b , i c ’r  , , \n -, I 1 0 I~’ 3 s h o w’s , ‘m l  , - c ( ’ S

n j  I n t  • it,lt ie ’t ’ ~i c t  c ’t i 5  5, ’ ‘ ‘1 ’  0 i e l e~Fl t I I ’ f ee l  so O u t — e m  t ’ — c h t m c ’k 4, I I u !  I j u i s .’1 em

Wh ’ C . c b c l t i u t d  a i r , ’ I i t t  de u s m i ’s and ou r ise dt uc e rs ; . This ’ i~ we i ’e 7 • .0 i t )  , I c ’ I O l in ;

on and ht ’i; I nd ~t , m s’r n-; i n  t h i s ’ d,m~ 1~ , b u t  I h m , ’ - ; t ’ ii ’ s ’ h o t  c)?  e ’ c’ l) , ’ e ’r s l i t s ’rc

‘ft i tt  c lOt ’s i net ! o a t e ’~ hicmv’ ,’v,’ i’ , t hat  a re ’ I ~it  iS ’ s ’ Is’ l i i  t ’ , h i  
~
‘ I ’ ’ :’ ’ ’ i t  I cml 0? ,I ii

i n s pe c t  i on d em O r t , ‘t ’ te ’ic’ ,i I - ; occur  at t h i s ’ I I i i~h i t  1 i ti , .

‘t a c i t ’ 2

,-\ I!1t ’ RAI - ’l’ ~‘t - \ lN ’ t ’ l ’N , \Nt ’F AC t ’ I t i N O  ç 7b , \” , F l 1.751’ 5 1,1’ I~Y

‘ T ’

~

’ ’ ’ ’’ ‘ -

1- ’]  s’ 1i1S 5
Number ot ~‘L-\ , !!c ’n i , ,  St i l t  i s ’s ,-\ v e i  ,p ’,o
A I r c r a f t  ( 11—99 )  (F !!) (S}fl’ ) ‘?, -\ / FH ‘t, \ SRi ’ 
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~ 

-

7 1 I h ~~ , 1O2 ‘~~~( m I Q ~~ 
- 

15 , , ’ e ) t m  ‘m .O  7 . ”
1) 18 8 , 052 1 • 5O’ . 7 I , I 5 t ~ ‘ 4.  ‘ i

E ‘~ I ‘ 110. 631 1ti ,~’~O8. i ,~~~, .015 - 1 , 1)  -~~ , 6
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j i l L ’ I

N c ’~ ’ : ERS 4 1 1” \c ‘ ‘‘ 0 h 3 c i h h I N ~ ’ I) 1ORS ,- \ N I i  t i N  Ii t i ml ~1S

l i m i t  — , ‘ I — I ) t n - k  -\e ’t  t O u t, ! t i — I ) o e ’k ,-\CI ~ c ’fl~’ I c ’ t , l  I

I” .‘ ,it’t c l  Ii I I  , ‘~‘I5 s , 2 °~’ 1’ , 5 ’,, ,

F - . i  ,h l , ” •’ ’ )  t , ’ ,, ~~~~~~~~~~~~

i i  “5 ~s . -s h S  “ , Sl O  6 1 , 2~4S

1 ;is ’ n~e 
,,l , t t  - I  . 5 1  e ii ~’c ’ cl i n  t I l e ’ p ro !’ , ib  i i i  ts’ ’,nuc ’e h e ’ 1 A p p e n d  I x)  t e m de’ t o r —

ti , ;7 ’t ’C t ic i l I t  t oil  vi s i l i i i  I t  v c m i  t h i s . ’  p i ‘!‘ . i t’  t 1 i t s ’  01 p a n e l  r e m o v a l .  -
~

n o ’ S ,  ‘. 5  I , ‘,t ’\’eI ,j l ic ’IOrn ,’ ’,n - ti n . t !‘ e ’ t , i~~ e ’ h i  ili t em ,ti ’,’c u iiuil t c m d e t e r m i n e ’ door e
h i  I I I e ’e l tis ’t ld ’ .‘ :~

ii t h i s  r e is “ On - t o  h I d  1 ,‘at  iOu t i’ c ’fli p I s v  l ou iS c ’X~’t
’I’ i c ’ISe ’ e ’ thi~tt e’ i t h o r

t h e ’ e l smo  i , ‘ ‘ t n  i i i  d i r  t i m e ,’ WI m ‘ I e ’ ‘ .1 i I i s  l’ s ’ i’ 0 rd s.’d , b u t  not  ho t  is .

em “ , , ‘ I~~- I t il l ,‘Ilt ’ ~ , I  l i s t ~‘ n , j t t , , - , ’ .lt ’t Lei ul ,~5tu t ’,’ i’ t l r  be ’ls inch  .1 s iusg l e

Y~”~ ’ I I s ” ,” ,s ’V :C 1 ,

ci ~~
‘ , ‘ ‘ - 1 t ’ i g !i t — s  isle ’ ,i u,t 1 . 1 ’ t — tt b i l e ’ .ci’ , ’ i s t hi  I ,i i c ’ 1 tle ’lSt 1 C~~ I cm

h i t ’ a i t ~~’ r .i I t : ,h\- e ’ t ’ ’ s ’n i -  [ ‘ l t e ’ , t  til t s.is, - W i t ’. ‘l i s t i s  • e’a,’h

i s ’ c ’ i’ I th s, ’ s,l h u l l  d ’ t ’ i I  I , :  I’e ’I’ re ’ se ’Li t t c ’h ’t e is ’ ,i l c ’? Oils.’ c’l’ 05 both , l o o r n c

~ Sc m — i t ’ , : ‘ , ‘ l  - 
~~,i r, i t t , ; ? , i I  l ed  in  t , s i t s t ’ un - , t n e l ‘ t t t i , ; t  lmt ’ ope’~ s.’d cc ’ s~ ue ’ n —

1 i a  I t s  . t I t us ,‘~~ I ch’:s ’ \ , i l O  : : t , iv  be ’ l’ e ’e~’r ded c’S c i i  I , ! o oi s  t h a t

ll l m l ’ .t  l u .  t ’ ’eute ’ ei t ’r t h u s.’ l ’ e ’ t t ; e ’\’ , t l  :;;.i\ !‘c u ’ i,’ ,,’~m t , 15 ’d c m ui l s’ t i l l  ti l e ’

I - t ’  t sJc ’c~~ .

*.,) Se ine ’ d c ’s ’ I’S ,t re i t ’ ?  cods ’ 51 , I I i , ’ 1 r t e ’ln tc i m ,’ .u  1 015 t itt’ 1 1 gis t 1 1 S t ’

1 - e l  t h i e ’i  Set I • ‘~~5 ’i~~h cd t I  i’ t ’e’s ’ t cl t ’e! , j s c  .i ti Ni ~ t ’ (r i o t  cu t h i e r w i s t ’

c’em elc ’5t) lnu:i i !, ,’ r

o A s lot i  I ‘ :, ‘‘,,‘a I iis.’e’eh l i e ’? tic I c t ’ c ’ r , !5 ’d I tIme ’ l ’ t ’lhlc ’V,i 1 t Un-l i, ’ I s
I c ’ S ’;  t h m . i n  0 . 1  r u i n .

I t  i , ’: ’ c ’,I i ; 5555 l ’l t ’ to l~~’n- tev, ’ ,;c ’ille ’ etm I t iut ~ r t ’c ’ C ’l ~h tri~~ u lie ’ er t  ~i h i t  i t ’s

.Ifld I I t , lt c t i l  ,tc ’ is ’,, ci V , ( ‘ ,~~uflt u u i c ’ I l i , i ?  I I 1 J t i c~ 1 i c ’ i h t c ’\’ ,i I i s  r e ’,’ou’de’d • t h~’

~s 1 I ’ b e l t  i nJ i t  I S  t i e ’ I . i i i , t  v i c i ,’ S t  r ,,,s . ,\ ~ ‘ I sa  l l v  , : ‘ s ’ i  ii :, ‘:, ,
‘ , :‘ I’ c r 5’c,m r i  ~‘d

t i c  k , ,  ,c- ;sm,im’•’t I ‘ ‘IS 5,1’ , t e’ ’.t  eel ~‘ , s’x.cm i n  i ng  ci ‘on-. i ’L l  o~iini p 1 0 ( F— ‘ i t  - - 2 1’ -

2 F—4 1’Is) i ’t  t h e ’ ,iil ’ c i , i I
’
t I r i  t i t ’ t t ’n ;t cla t ,j j u t  c le ’ t , i j l  to t I , ’ t s ’ i ’ tbi l fls.’ how

- 
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,~~~~~~~~
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o t t  en , -
~~ : door ,i t ls! ~‘ ! t an , ’ reco rde_’d , ‘ h ’ h t t ’  r c ’ : m l  I t  s m i  c a t e  t h a t  r t ’ —

cord i ng cm l ‘ , l t h l  door re ’ht mo v , i 1 and ts’l’C h e lm m d  ~t i s  not a c ounisson o c c u r —

r , ’nc ’ e ’ ( , i u i ~! , i n  I , j e ’t  d i d  1101 c,m e ’,’u r  in  thus. ’  s a mp l e )  cuiel o n ly  a s n a i l  e r r o r

is i n t r o d uc e d  h’5 .ic he iitsg t t t e ’se ’ e v e n t s  as it ’ t h , ’v  We ’ re ’ j i n -~t 5 1’~’nd ~_’ sn - t  , ‘thi s

‘,,‘ , i , ,  , i l  ‘,cj c t t t ’~’k ~’eh in  the -c e ’ cOl I c! s tu d y , and :1~5 a i n  d i d I t , i t  I , l 7 ’ I ’ t ’il i n  t h i s . ’

cflt I rt ’ ’ . ,m ” u ’  le . Titus , t l it ’ I req uenc’v o I doo r ii it cart  be ’ oh ta i uis.’d ii

add ing  t h e  nnt , t ~~’r  ~‘ oli t r i b ; i t o r s :  h i t s  on t h i s ’ door s and h i t , ;  c’n t h e  WU Cs

b e h i n d  t h ~’ ,Is ’c’t - . ,

1 ’b u ~ j’ osn :  i t ’ l l  i t v  01’ s e v e r a l  act ions pt’r s i n g le door re ’moval i s p 0—

t t ’ I S t l s i l l \ ’  serious , and one t h it  7 ’ r s ,is’ c ’d i m p o s s i b l e ’ to  dt ’t e r n in e ’ in the’

l a rge  S I I t I l ’ l C .

>ta j u t  onanc e’ a sh t louis on WU ( ’s t h a t  a r e ’ f o u n d  behind b o t h  r i  gi s t — s i d e

l ct t ’-s  i,l t’ t i e ’e ’rs (c ’r  • in  gcnt ’ s a  I , b e i t i n d  more than  one door)  w o r e ’ d i vi d e d

n ’ c’t s ’ e ’ e ’ I i  bo th  (or  a l l )  doors . :\ s i  I ig l t ’ ac t  ion , in  t h i s  ccit t , ’ • would be

5’ o s i l l c 5 ’d as 1/2 for each door ( o r  1/k i i  t i-ic Wi ’C is  found behind  k d o o r s ) .

Doors no t coded we ’re ’ omitte”tl from the’ analvsinc and tandem door

h i L t s we ’re added t o e n , e t h i e r .  Th ese ’ a re  indicated in the following section .

‘F lit ’ p r i m a ry 7’ t i r ; ’e ’sc ’ 0 1 the  n’c e ’e ’ond s t u d y was t o  r e s o iv c ’ Sons’ o f  tile’

u n c e r t a in t i e ’s tha t  remained in t l s t ’ da ta  of t h e  f i r s t  s tudy .

Main t enance  da t a  we’re o b t a i ned  on 4~ F4 —D a i r c r a f t  at itollotnan Ai r

Force Base I or t h e  month of November 1976. A i  r ,’rc ~ f t  were’ Sc lo ot  ,‘d ran—

doml y ,  ex c e pt  t h a t  those t r an s f t ’r r in g  in or ou t d u r i n g  November  we’re’

exc luded , and so we ’re ’ those t h a t  had spent  avi v p a r t  of the  m o n t h  in

Pe r iod i c  or de ’pot inspections . 1” ata were  ob t a ined  f rom the usua l  MDC

tms — 1 t a r e , and a i s o  f rom the ’ A i r c r a f t  F l i ght  Data Record AFTO Form 751

maintained by the  crow ’ c h i e f , w h i c h  is r epo r t ed  to con ta in  all door

removals. This  t u r n e d  out  n o t  t o  be t rue , a l t h o u g h nan~’ door removals

w ore ’ recorded t he r e  t ’t i ; u t  were not irs t b t c  ~~ C d a t a .  Personnel f rom tin -c

i usye ’c t io tS  dock reviewed th s .’ Form 781 i’c’cords fo r  the  ‘~e ’~ a i r c r a f t  for

the  month ot Nov ember and ind ica ted  all  panel removal ac t i o n s  and no—

ta t  ions .

Maintenance actions f rom t l ie ’ MI ) m ,~ data  were generated and r e l a t ed

to a i r c r a f t  doors as d& ’cr ibed in  the  la st  scot  i on ;  then th e i s t ’  and the

- ‘

, 
~~ , _  d ”-”-”-’ ’-’ 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
—~‘-“~~- - - “ifl ~7~~’ —

— 11—

Fo rm 781 r~’co r ds  we’ I - ” sor t , - d  into  sehue- n o c ’  by da ta  and a i r c r a f t  serial

n u iu ib e’ r .  By u h i t s ’ r V I I i ~!, both t h e  Form 781 ( i n c l u d i n g  f l y ing i n f o rm a t i o n )

and the’ ~ I ’~ ,t,ita s i : n u i l t a n s ’ouo ly ,  it  w a s  possible to d e t e r m i n e  w h i c h

~~‘ur 5,in- , ‘ - s its ’ c i n  th o s e  055e5 wher e ’  ‘~UCs a r e  beh ind  more than one ; in

- i r t i c u l a r , t h e ’ r i p i t t — l e f t  door u n c e r t a i n t y  was removed . Also , the

For~, 7 - i  r e c o r d  shows t h e  ‘ISI t ’  t h a t  a c t i o n  was i n i t i a t e d  (door removal)

end t h e  , t S t e  i t  s-as c Orl h 1c’ t c ’d  (door  r ep l a c e d ) , so t ha t  it  was poss ib le

to identify n - st ; l ti p le n-aintcnance actions per single door removal——that

i5 , w o r k  on tn -ore  than one WU C beh ind  a pane l .  This would have led to

c o u nt i np  :,u l t t i e  door h i t s  in the  f i r st  s tudy because h i t s  on WUCs

we’re y uni, e,d as rc ’no ’,’a l s.  Although t ime—consuming ,  a small samp le of

i i i c p , J y  rs,’ l i , i E 1 5 ’ P i t a  was  der ived  which  ~ontained few , if any , of the

u n c e r t a i n t i e - ;  of the f i r s t  sample .

The Holloman da ta  are  summar ized  in Table 4. The F—4D in the

f i r s t  s t u d ,’ had 4.5 maintenance actions per fly ing hour compared to

S.5 in t ij e  second ; it had 6.8 actions per sortie in the f i r s t  compared

to 6.0 in the second . Thus , in t h e  second st”d y ,  actions per flying

hour have increased , wh ile actions per sortie have decreased. This is
*

tn -tost l i ke ly  due to a recent TAC r educ t ion  in t r a in ing  so r t i e  length

whi l e  h o l d i n g  t o t a l  flying hours constant , and does not represent any

substantial difference between the aircraft in the two studies .

Table 5 shows the number of door removals determined from the 781

data and from the combined 781/MDC data. It is apparent that the MDC

data show many door removals not recorded in the 781 record , and that

aircraft visibility cannot be inferred from 781 data alone .

*
—

The f l y ing hour  resu l t  is consistent  wi th  f ind ings  in other stu—
ies i n d i c a t i n g  t h a t  f a i l u r e s  per f ly ing hour  increase as f ly i n g  hours
per s o r t i e  decrease.  T . S. Donaldson and A. Sweetland , I”7~~ Re7~~~-L -3 m: -
3;: ~~~~

‘ FL L ; , ~ ~, ‘~~~~ ,‘Po L ’:~~- - o-;uoo ‘- ,‘ :— i :’-’:~~i’o -~ c~~~ ’~ L r c r F ’t ~~~~~~ ~~ /i~ urs , The
Rand Corporation , RM—5701—PR , August 1968 ; and Maurice B. Shurman , “

~~‘o-
~~~~~~~~~~~~~~~~ “ ,‘ ‘, (3  “ h’ ~~ - ~ i~ 

‘r,-”1’s’~’~~, 1978 , The I n s t i t u t e  of Elec-
t r i c a l  and E lec t ron ic  Eng inee r s , I n c . ,  ~~~~~ L~ ’:~ ,” 1978 Annual Re lL—
~z,~- d 7 L ~~’ ~n~L ,“~ z ~c,’n ~

’nij ’~l ’~ ’ , ~~~~~~~~~~~ c’ . .  Further , the finding indicating
a reduction in actions per sort ,e is consistent wi th  the f ind ings  of
T. F. Lipp ia t t  , An A’ ‘,,,‘ ,‘ c ,‘~~ 

‘n: ’~ ‘ , ‘ the USAFE Yac!-7 , ’o,~ A ~i’ ’~~~~~~~t’-i3~~~~~’n-t’1 c2nOL
‘~‘ j 3 t c~’h “cr l  (SALTY 1’A1’~7) at Hahn AB: A Br ief ing , The Rand Corporation
( to  be pub l i shed ) .

- - .. ~~~~~~~~ -—---— - .‘- — —~~~---~~~~~~~~~~~~~~~~~~ -‘
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1<1 - 51 1 Th

1 t i e ’ s . d ’;; i t ’ I s r  t t i e ’ I i rs~ t st  i t s ’ - i n c l u d e s  a i r s ’ ra  t~t 5cr  i c ’S I’ — 4 ( ’  , 0 ,

ansi 1,, ‘c h i l e ’ t i n - , ’ s , - e ’ond s t c i d v  , s t l t , i j n s  c ia t c i  onl ’,’ on t h 5 - F—4l). Since

t ie’ an,! 1) ‘ c - r e -  I , ‘und t o  h ave ’ ‘ s c t ’ t , i n - t t  l c t l l v hi c / i e t’ f i  i l u r e  r at ~~-~ t han

th e ’ F , bciws’e’n—s t i iP ~ ’ ~ s ; ~ , ’ ,in1 S I tS  w e r e ’  s ’ s ’vit int ’d t i  co n - p a r  isons b e tw e en

t h y , ’ s et c o n s i  st  c i dy  ‘ s I) sO t n - C s  , !at  , j  sun - P he pooled C and D d .it ,i from the

1 i r s t  - t  sc~: , .  <e~,i ,l ts b r  L i ; 5 - - — - , ,~ c i v , ’ ; i r e s e ’n t e ’d sd ’s ’ dd r ; i t  c l v .

F— -.(’ ‘PP 1)

s’ ’,,,’ Ct ,  i~~n p r e s e n t s  doo r i i i  t s P i t  ,i t or t itc F — 4 C  and 1) and c on - s; a r e’s

~: i t ~~i t r , sm t h e  f i ~ .t  jitP, s-ec oitj ~ tii 5Lcs. The’ ~‘on - ; ;  d i j t , c t t n - s a t e  p r e s e n t e d

i ’ S  s ’ h i c C s  c l i i  5Lita , i c ~~~~i i i ; i s v the p r i m a r y  t’o c u s  o i  r e s u l t s  is  on door

h i t  :‘ n --ohs! ’ i i i  t i c ’s w’ i , i n  i ni-~c ’cc n- j o i n -  n - s t  es u ’v , i  is . A l t  ; s t t i s ~}; the first - -

- , LUcIV W ds c i  - e d  on s,ita du rin~ ,i s50 - ; O c t r , h — y , i r t  , i~l un -se’d inspection

poi j,’’; , t i P s  dat 31 e re  l i i , oP t o  t in - c’ Fi e S- 6 0 0— h o u r  Period ic policy and

, i t ce l  ~tu Or~’

i , I L ~le  l~ 1 c , , t s  t h e  door  i n - i t  p r o hab i l  i t  !e’s f o r  81 i n s p e c t  ion do er s .

For t ; e  ii rst stu ds ’ , the’ c o l u m n  hu t t , i siccl ‘‘ h i t s ’ indic,itcs t cs  total num-

ber  of s!OO r r c in - ev , i  i s  is  Pe t e ’ 155 i ned by the  p roc~’J u r t t s d isc  wsscd  p r c v i —

ous Iv  . The c o l u m n h i e c t c t e ’d ‘‘ o t t n - c ’ r i i !  ti -s ’ i n - sd  i c c i t t ’s door re ’ne\ ’ci I s  t in -a t

, u ret vis’ I t id e ’ s! i n  o t her  rc ’n - lovSl  a c t  ions  and not ,‘odod ;u~~a i n s t  the’ m d i —

o , u t  c c i  do o r .  I’O ~ c ’XdIn -~’ l L ’ , door  7 i s  ,i 5 1 5 , 1 11  P~’~’r l o c at e d  in door bL ,

so t h , u t  r t ’ n - is ’’,’a 1 o f  7 viP t i n - c  l i t  t er  s ou l ! not be ’ rccordc ’d ; the total

i t i t -  for door 7 i s  thus 0 (, r ccoreled f o r  n i i ; ’c l ’or’  7)  i~ l t u s  “4 70 ( f o r  door

I h i , )  . Fli t ’  c’o i up, in i~ ’ ,i~I~’P ‘‘ad j  us t~’d h u t s ’’ i s  t i s  sum e t  ‘ ‘hi ts ’’

and “Ot h e r  l i i  t s . ‘ ‘  ,\ h I , unk  iu i  t i s i s  s 0  1 s i n - n - u  i un -J c, i  t c’s t h a t  “ a5 ij  us t e d

i n - i t  - - “ i t s  “h i t s ’ , i re  i d e nt  i o u  , Some ’ doors .  a r c  r c ’m os ,’e ’d f o r ’  ;‘rc— and/or

p o s t — b  1 i e ~l u t  Is s;’ee’ l i o u i s , ot c i t  a i r , ’ r a f t  l a runch , and t h c s c ’ ,u r e’ i n d i c a t e d

i n  t t ~ i s  c o l u t i T i  w u t h  an a s te r i sk .  T h e  f i n a l  t n - c s ’  “c ’ l l i n - ’ ; n - n - t t  sh en - 5’ door r c ’—

tsto vci l r robab i i i  t ics I or  100— imP b01’)—h, sur  tn - sot’,’ t ion i n t e ’r v,i i s  . ,-\ 1 .00

i i i  t hi I S  c’o1~in’ifl means o n ly  t s at  t in - c  ~roI ’ ,ul ’  i Ii ti’ ot  re ’t :tev:u l i s  ‘ c o a t  C I ’

* l ’h i s  luic  l,ucl t ’s  door s t h a t  a r t ’ ,‘ont cn - in c d w i  t h i n  l ,u i ’ gi ,’r 5ics’rs , and
t a n d e m  doe u t ;  I’ c’move ’ ,l t o s s ’ L ii,’ r
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tin-an 0.99 ( s ince  a p r o b ab i l i t ’.’ cannot  a c t u a l l’. be equal  to 1) ;  and

doors w i t h  an asterisk in the “adjusted hits ” column are automaticall y

,issie<ned a probabilit y 01 1.00.

Pre— and/or post—fli ght inspections n - r e  not unscheduled maintenance

actions , although t h ey  do occur at the fli ght line and thus provide the

~‘; ; ‘ o r t u r n - i t \  f o r  inspection of Periodic items during norma l flight line

m a i n t en a n c e .  For t h j 5 ,  reason , doors  with an asterisk are counted as

high hit probabilities al tltvs ip li in some cases the  hi gh p r o b a b i l i t i e s

are due to flight line inspections rather than unscheduled maintenance.

Examinat ion  of Table 6 reveals that in the first study a low number of

unscheduled hits occurs for only 11 of the 33 flight—line—inspected

doors (5R , 24L t h r o u g h 29R , lOOL , 100R , 138 , and 139) ;  in all other

cases , t h e  h i t  p r o b a b i l i t i e s  due to unschedu led  ma in t enance  behind these

doors are ~ rcate’ r than 0.99. l’ rc’— and p o s t — f l i ght inspect ions t h e r e f o r e

do not increase probabilities ve ry much in most cases. We have suinma—

r ized  these data in the following tables , considering asterisked doors

as having hit probabilities greater than 0.99. Parenthetically, we

point out that 31 of the 46 300—hour Post Flight Inspection Doors are

opened on every so r ti e .

In the second study, the first column of Table 6 indicates the

frequency of door removals as determined from the 781 record and the

second column indicates the number of total hits adding to those in

the ~1Ih ’ da ta  that were n . f  in the  781. The o t h e r  columns are  the  same

u s for the first study .

Inspection of the table reveals good agreement between the two

studies in terms of probabilitie’ ; differences are probably due in most

cases to the small sample size of the second study. In some cases (e.g.,

door number 86R) the 781 hits add substantially to the MDC h i t  r a t e .

and this accounts for the differences between studies. In any event ,

there is no reason to doubt the validity of the general magnitude of

estimated probabilit ies .

B ot h  s tudies  indicate  tha t  most doors have a h u i p l ;  ‘r o b a !i l i t v  of

f l i g ht line removals between inspection intervals. T h is  is seen more

clearly in Table 7, which shows the number of doors wit h - i p robabilit ie s

of 0.99 or greater , and t i n -roe  o ther  i n t e r v a l s  of cl en’ rc ’ i s i n g

IiI ii I i l i i i MItj— ~‘t” ‘ ‘~~ — ‘ 5 ~~~~~~~~~~~~~~~~~ -
~~~~~~~
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0 t ’ s ;t ’l’Vt’ eI nio t•~ I - i d !  I v  in  ‘i’ .Ib I , ’ i i i .

* F I n-’ , doe ‘i ’ s; ( I ’ s, ’ • 
1 , - , ,‘ , .1 l Id  S I , i ~~’ , ’ on - i  I t (I ’ll i’ ‘ n - t i - - - I h ,  ,n * ‘ ‘ I i

., ,~ i, , b ut itot III • F ’ ’ e t ” . I i i  s , h d i  t l o ut • 
,lo oi - ‘ I - e l 1, / F  iN ’ . i i ’S • I ~~n- .

and 7 I • w i t  I c l i  n - i , ’ mi t t ! l i i i , ’ I , ’ I t t , ’ F ni , ’, l , ’ I • i i  , - ,‘;-s ( t  i ’d . . \t t h c ’ ( t i me ’ l i s t ,.

I i t  s t  s t u d y  w e  p i l l  , ‘ u ;ii~’ ,l • WI’ t ’t-t t~~’t -  I i I t ’ S e ’ ~~~~ - ‘ w e t , - not  id , ’tst i i  s ,- ,F
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NI ’~ t lil F .IF I n - n - n - ES hi PROB ~\hl h I~ I ’l’Y ! N ’ ’ l ’ l - R\ ’ ,-’s l .  1, 01.1 I — “c i

P t’ & ’ i ’ 5u h s i l i t  v l in-t e t ’ VS I -
l i s s . i ’ s’c ’ t  t ’ ’ t i  ‘ - -~ l o t  s n - i

h u t  s n - v a  ,- ‘ i i  , O ’I  ‘5’ p . . “n -~ , ~I 5 “ p — ‘ . 5(1 p “- rp) 1) u s s r .

i n - S n - )  I ,’ c ’ S )  - C (I)) , 1 I (P,’ )  , ( C )  - , 51

11 (15 1 i t (Pi) 1, ’i (17) 76

i s ; ’, u s ,  in  ‘ n - u  , ‘f l ( I i , ’ss ’ s ;  h i d  i , ’ , i I  e s ’t ’ s’t ’un - t s ’ I is i ,ii s i n a i t ot , i I

H ~~~\Rl UI’ Eb , S l ’ I  L’S

l ’ s’ Si, i t l tun - i , t l ’  I cc ’ t Is ’ ,ii ’OI ’ t ’ t ’ ci I I 1 1 * 1  1 in s ’ n- i s  i I~ n- l i t  V b r  t h e ’ I’~— .. i i i ’ —

c i  , i t ’ t , l i i i , - I I  n - t iP I”i g. I s I i ~’n -~’ t h i s ’ p t ’r s ’ i’n t  01 . l i  1 doc’ I t h a t  p a s s .  so’—

icc test n - n - s i b  i i i  L v  c i i  L e t  i n - ,  \‘ i n - n - l b  I l i t  y c u l t  c i ’  1.1 n - ct - u s ’ n- is’ is ’s’ t est .tt

pi’ot’ il ’ i l l  t i5 -~
, 0. ~n- s , U~ ‘n - Q , () , 75 , and ii . ‘‘C • .n - l t hi~~up lt us ’ ‘el lc ’n-’ st i gu if—

i e’ , n - i u c ’ , ’ is .i t t,n - c ’hu, ’sI 1; ’ I i i , ’ ’ ; , ’ s r i  ( t i l  c i .  ‘i’lss ’ t s ib 1~ ’ s- show ’ s; 
* 

b r  s ’ x . n - i~i ;’ h e ’ •

t t t , i t  :o - ( i i ’ .. i n  ‘sc ’i’c ’lish st iidn -) ol l” - . m ’/ I )  5 h 0 O t~ si u . n - n -’s ’ .i i ’ e t m u , ’ n - ’ s t i p roba h i  I -

i t y  0 ! 0.~ n - 5  , i  i~ t s ’ , i t , ’r i n  :i i ’ C n - ) — I u o u i ’ i n t s ’r v , s i  . .‘\ ltIi , ’us ’, l ; t iu s ’ E s.t ’I le ’i-.

hi~ s I c’s; .; n -u s-; i b j i l t  v I i n - an  t h is ’ F aussi I) 
• I t i n - n -  i 1 m j 5 5 1 1 ~t~i n - t  t h a t  most  I’ c ’i ’ i oP i s ’

I n sp e c t  i on  I, n - s k i - s  b, ’ I u  in ch s I , s o u s .  n - u  s ’ oh s s ;s ’i’ n-’ .i h l c ’ i t tin .’ I i i  g l u t  1 ass ’ , i s ’ I l i —

Hi t ’ ;,s)ii s . l ’c ’tn - e’,’,’li I Its ’ I i t ~s t , i u s s i  ‘;, ‘ s’s ’ u i s I  s t  c— sl y l i ldi  ie ’at c’ t sal Liii, ’ p u o h ’ . t l ’  i I —

i l v  c i i  I I i ;i ,it c ’ s; n - F e  s~ ui i t  c ’ v i s i t  i i  1 c . it s c h u s ’ u  1 P hi ’  11, 1 e d  i n - n -  ‘ iso i n n - ’, t F i a t

p i v o t s  t In - c ’ l” — . i” ’ s. P s I  t c i  r ,’l i i t ’  I l i t  n - L , u u i , h  t h u ’  i c ’s-i S n- i S  ii’ i l i t  V~ • L i i i  S

t’ll~S . h i o u t  Id F’ ,’ en-s i 1 tua t,’cI l s ’ u .1 ; ‘, t ’, ’ , u l  , ‘ i  P e r i o d  i ’  l u t e ’ u’ va 1 t l u a u —  t he c/i ) .
W i sh ,’ a d m i n i n - i t t , i t  i n - c l  v i t  u . n - v  1’~’ s’ iii ; i l ’s ’ i s c s ’i s; , ’ t o  have ’ e’,ic ’h s;, ’r te ’s- ,‘u s ,i

~I i I h e ’ u’e ’ui t j u t  e ’ i n -’ , i  1 , t i i , , ’ d I f t  l c ’ m n - I t  n -sisou id c i - .’ - 1 ’ - ( l i t ’ .ic ’ t i v, ’ 1 , ’ , , ’ , ’ c~0t su ,~

to c o in - s c  i s ,  I s n - I  t t i e  I ’ - c i .  it ’ i t I ;  ,, l, ’t  i’m - u i nod t h at ,i I em — pc i. i nn -mpc ’ct l o u t

I f l t c ’ i - \ ’ ,i  I l t ’ u ’ t h e ’ I — c  1’. i t -s , i p j ’  F sp ’ I  L it  c , t i u t ’un - ( i t t ’ p u - o h ~a m ~ i l  it iC ’sI 01 F

~I0s i i -
~’uis ’n  -,i I s  , i n - i  1 l ip  u i u t s s c  i t , ’ sh u  l s ’d n -t a i u t  , ‘ u i , U i s ’ 0 sliow’ii iii ‘l ’ ,u i ’  1~ ’ 1 1 a rc

I i ke ’ lv t , ’  j u ts ’ l’ e ’ S n - s ; ’. ’ . P u s h  jt’i c’i, ’,i5,,’~
; won -u Ed l i i i  I l i ~ ’ u  i u u u p u s ’ n - ’ e ’ t u e  Ol’I’ s t i ’ t ii —

f l i t  ic ’s l o u  c’ s ’Lt sIit l o t s  u i i s ’ u i i t s ’ m i u i ~~ on h i t ’ I H g is t  I i n s  t o t  t h i s  MI—P .
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I \ . s ‘ n -N i l I ’ S I c ’N~

,\l h i m , ’ t n- n - n - I  ‘~ ,‘I ‘‘I  t h u ’  i i ’ F ’ s ’ i  t • w e  n - u P t o n - I  oP n - I t  l u s t  - i i - n - c t  j u  u u u , i s ’ u  —

st  st tn - , l  ( t i p  w I n - c t her I 1 m I t t  I l i l t ’ ‘ ‘‘ 1 ‘ ; o u u u t . ’ I I ’ t On-’ I d c ’ m~ ’~Imu u n -~I cn - ui I p~ s ’t c ’ , t i t ’l l  0

i i  r , n - u i ~I u1i~ Sn - ; l , ’ I m  n - . , ’ l  I l l  I t S , ’ : - O  hn - - ; ’ , ’ u I ‘ ‘ t i n - u i  t s p ,  t i n - n - u i t i p  ut n - t ’, ’l i t ’, iiult ’ch in - i. e hi t c - u .n - mi c e *

, u ’ . k s .  s ;~~ t ’ , ’ I I  i i ’ , b in - i ‘i ’ m  u c ’ ,i u s ’ s ; , ’ l i ~’ s I t i i , ’ si I I n - s i j ’ i ’ s ’l l o t s  i ‘5 1  i t  * ‘ t n - ; & - i t t s  • . 1 1 1 , 1  ‘ i l

l e n - r un -u I i i , ’ in- i  w i t  in - * ‘p u . i i  I u t ’ s l t n ’ i s e ’n-’ . ‘ I ’ i u u s ;  . 1 n - sd ’,’ in - n - t in- s . l u c ~~,’i t  I h i t  n - i n - s n - t n - n -- s n -I tin - ,’

V-- c n - i t t ’ s  i n - I  l i t t o n -  co t  I , ’ l i l t ’ P c i  ic ’,hc 1~~ s’ ’, ’e, ’ t  i o n - n -  \‘ ‘ ‘l , -m ,t n - ’c susdeo’ ,l n - c —

ce ’s;,; i in - h ,’ I ‘ u  5’i ind I I i ‘m s s n - o n - i  I t , ’  i i i i  p i ’v i , n -  i ui I s’ul siUc,’ ~~~~~ ‘ I ~s ’U1\e ’ i on t in - ,’ I I I p i n - b

I ( u n - c  , l ’ u n - Ic ’i t n - n - i n - n - I ,- lv , t I n - , - ,t .t , n -  c, u itu ts ’t I c i  I n - n - s  I lie t ’’n-t o u t  1 s’ wit jet ; i n - n - in-

I i ’ u n - , I i t c , ’ ‘ t i  ‘~ c~ i n - 1s t ’ I n - c h i n - a l i v  it .(’sl I i u ( ’ s ’j’~ ’t ’t’l u t n - t I I v  t o  ‘ c m l o t - un t’oi m , l i t  t on

n -n - s’u i i I 01 1 1 ’  , i n - n - ut it is ; iS ,’t e l i  1 I i c — u i  t I o l o t  o I I n - c i t  s~c ’ n - n - i i ’ t n - i  It s’i ’ s n- c ’tt

li , ’ ,~;n - 1  ~‘ ;‘~‘ u v  , ‘ I ‘P t i t t  P d i  ‘ cc  s ’ v~’ u , ‘d , I t : .  c ’ i c ’ ‘ n - t i c  i ‘‘s’ ’ i n  t itt ’ I ’I . i i  n - i l  t ’ t n - ; n - t n - n -’ ,’

~~~~~~ n - s n - I l  i ’,’t ; , ‘ i t  s- in- st otis u s c  n - u i  oh ’ h o s t n - n - , ’ Iflel i o n - I  j o t )  t i _ i n - I  n - n - n - i i n - t I  , ‘ l i , n - i t , ’ t ’ t I

s-n-Oft~cl ‘to Sw ’ u c ’ t l i , n - u  u c ’ ’~~’t ’ In - , l  Is ’ d i s s ’u , ‘~‘ , un - n - c  i t ’s; 5’ s’ O V O  , ‘d b’c .t i i  c i  ow’ s; .

I n  sicl ,~ I t  ion  • t t n -  u s  n- , ‘ , i u t u u , i , n - i u s ’v ‘i , n - 5 . i l ’  Iv o ’I j’ s, , ‘xp l , n -  u~~ t h e ’ s n - l ’ s c , ’ i v , n - t  io n  t h a t

ii u s ’ u , i l  I t in -H’’’, 1 i , ’ um s P i n - ’ , ’ ho , us , ‘ x t  s i n - Pos h l o t ’  ,‘ , ‘i i s :  i s h t ’ i . n - i ’ I c ’ p~’u ’ i~ cds w i  t h c n - t i t

, n - p~ ’ n - u s ’ u i t  s I  i ’ ,’ c , , i  t ‘P et  n - P c I  ~~c ’ t i .  l m t  s i n - n - v  o v e n - s t  • I I n - e u , ’ s ;Ii , ’tm l ci ho o, ’n - n - t e I s ’I’ I n -i ,t l

San-n-’ I ,~ n- n -I i i  I .‘~~ ‘ I l i i ’ . n - ttts.s ’Ii ~’,bn - ui t ’,l act u n - n - I n -’ I t ’  i e d t n - s’t ’’— - I’ t ’ t l t , n - i ’ s ;  , ‘n-’ , ’is e ’l  n- mit t —

us , i t i ’ - — I’cr i ~‘d i s ’ I n - i s ;  ‘i ’s ’ I n- s ’U’ .

S’l1’j~u’ i~~~ I i ’ i ,  l t
’
, \ I I s N S

ruh ’ I I ntl i tip s ; e n - f ’ I I i i  n- c ‘ t n - n - s i n -’ c ’ , ’ i u  F , !  i n - n -’ , ’ i i n - ;j ’ , ’r  t int c I n - i ’ s’ 1 ‘; t n -fl s ; s ’ l m , ’P

tn - ls’sl n - n - n - il un - I t ’ i i . e n c ’ i ’ n- s n - I  I t ’ i t ’ s ; , s ; s ’ i  I i t ’ ‘ i  s ’,h ii c t lent , ,it n-,,I t~t .lsl itit ~so • I i  ,‘tn-i (h o

‘c ’ i u s t  sn - I vie w ’ , ‘ n -  i i  i , ’ u  , n - I  I .n - n - ’.n -  I i n - i ’  i i  u t  n - u n - u I ,~u u . n -  I II v . ,\ I n - u I  I u , i t sp , ’ s ’i

,n-p I t O t i s .  t o n -  n - - cti c ’l n - c ’~~p I n - n - i t i t t e n - ti ; i u n - e I  I h ,  i t  c n - n - n - i n - u . n - I  m o l t  n - n - u . , ’ In n -I n-, I I l i t  us f l i t ’

i ’ ,’ - , ’ , , ‘ I t h i n - ;  ,io t n - ’ i t  . l lowt ’n-’ t ’ 1 , t h e ’ n- c ’ n - n - , n -  I u t d , ’t’  c’ ( i n - l o s , , ’ , ’ I t e n - n - i  i n - l o i n -  —

t. u l  i o n -~ .‘~ 1 t in - si t o P  ‘I 01 p ct ’ .; n - h i ,’ con  5~ 5’s; , l u , ’ l u s t  • ‘ m u t  I s ;  Is ’ i i i  t ” n - u : l , n - t  ~
t n - t i l t ’ m’ I u n - v , ’ s; I u p a t  e n - i : .  ,liisl tile’ \ n - i  l s n - i’ s~c~ te n- s ’”5’,’ t, n -1 , ‘ ‘‘. n - s \ t  15’ I t ’ ‘ c i i  n - c ’ i t ’S b e t

~‘v.i i t i . i I  I t~ in- . n - t t ~h I u it~~ 1 , ‘ i s t i ’ i i t  .1 t Oi l

n — , ’ ‘, ‘‘ ;sII ’i l i ’ n - c t  u~ ’t i s - ;  n - t o

b ’ u m s ’, ’ u n - u  c ipe  n - i t  i ’~ sj’ I I c ’ u t  ; ‘ m  , ‘p u  n - t n - i  , ‘ I  n- ’e in - id I I I t n -i n - mn - , n - t i  i I c ’~ i usc :  on - s t h e ’
I I i p u t  I i t i e ’ . I - ’, ’ I l e n - c t  u n - p  ‘;n c ’ l t  i n - n - i ’ I oi ’n- . ’ i i I  . n- I u , ‘ iu  • .c ’t  up  . i  s ;n - c t  en -is
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tom 15 c c - n -h 1 ish ing some (‘ ‘ s n - i  1’’) sche’dui  i ’d i n s  I’ i .- I ’I, L i i i  t a s k .  -

in c o n n ec t i o n  w i t h  f i  - ‘ l i t  l ine ’ n - n - w n - j r n - t e’m u ,im ie’ t ’ . ‘l ’h is u n - s n - v  n - s q u i r e

m o d i f i c , u t  ion of c x i s t i u u g ,  d a t a  systs- In -u s t o  Isicili t :it e Sn - i mp 1i f i~ ’ I

t r a c k i u n - s  : ‘ ;t - c i i .n - iu i s m s  to as su re ’  a dh u er s ’nce  to  ~cl;s’du1i s d i u l s p i ’ c ’ —

t i e t I n -  rc ’ u j s i i  r e - n - n - ; e ’ u i t s - ;  • (‘out iui u isd need f o r  l u —p c- s b  j s t i - , n o t  suscep-

t i b l e  ~o cond i t  ion ‘ n - s u i t o r  n -n g mUctY be u s - i c - s . ~~~ *

2. include , in -rotocols used Ion - judg ing scheduls’d n- n-tainte’nanco

r e q u i r o :  ‘ i n - t a , the  r e c o g n i t i o n  t in - a t  m a i n t e n a n c e  is a i s I , ’  to

d e tect  “ 1 ci F 1 are ri --s i s tance ’ not s u l , ’ in p e r i o d i c  s- ; s h s ’du l ed
- 

- 
i nsp e c t  i o ns  but also in  f i  i g i t  l ine  m a i n ten a n ce  win-en  the air—

- . c r a f t  is in var i o u s  ~~t 3t e ’ 5  of d i s a s s e m b ly .

- ‘ 
3. i ’lescog niz e tha t  the contribut i on of f l i ght line maintenance to

condition monitoring can rn -,sdcn-ees t h e risks in extending inspec—

tiorn- int~~rva1s and decreasing inspection content . The findings

report~ -d he re  lend support  to decisionmakers cons ider ing  pro-

posals f o r  such pol icy changes.

4. Explore procedures for using the visibility phenomenon within

t i i~- context of the Production n-iriented Maintenance Organization

(}‘n- n-Mo ) , because thu s type- of organization appears to be well

suited to effecting oolicies of condition monitoring on the  Ffli ght line. This is likely to Pc’ so because of t h e  role of

Crew C h i e f s  and the p roximit y of specialists to t he -  a i r c r a f t

under the POMO .

5. Extend th is  F’— 4 analysis  to other  a i r c r a f t  types  and explore

the use of the approach discussed in helping to determine depot

level inspection requirements.

Encourag ing Condi t ion  Monitor ing,

A po ten t ia l ly wor thwhi l e  policy is to e x p l i c i t ly encourage main-

tenance personnel to p e r f o r m  condi t ion  mon i to r ing . L imi t ed  s i tua t ions

alread y exist in which condition monitoring is required . For example ,

when an engine is removed for maintenance , the engine bay area is con-

dition monitored and corrective action taken for discrepancies found .

In this instance , the wisdom of engaging in condition monitoring seems

obvious. Policies and procedures need to be developed fo r  extending

_ _ _ _ _  - — ‘  ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-
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I c - s i l l  t I’,’ me u n - I  s I t  i t  n- - c o t  s l i t  io n - i tn - ut ’ t n - I  t ‘ ‘ I  I n - n -  p I s ’  s t  n - n - ’  r n - u  ‘ ‘ i s - , e n - f ’ t b i e ~ a c c  rn - i f t

s e t  F ’ ’  ‘ n - i n - I c - s i ’ . ,  ‘ ‘ n -  t i l e  - i i i  n - n - t i l t  I t s r  I ‘ I t ’ 1 s u n -  I t s  n- l u l l - ., - I ~I l u i ’ s I  5 5 , 5  I n - i t ‘ ‘ t n - n - t i n -’ ’ ’ -

I b i t ’ - V t ’  i c - I n - l i - m i t d l  a u i  I . n - u u c l  , I  I c C  t v i ’  . ‘  t o l  sus hi ‘ci i Ic h e w  w i l l  uf l—

ic ’ u n - : - t e c l l ’ s’ r t ’ q u u i  r o  c sj mn - ’ -. i d e ’r ’. u I le s n - u .n - i - s i s ;  an - i d  t r ’ ~~ ’ s u I t n - s  .s p n - ’ u - i  f v  w h a t  i s ;

1,  ‘c done  , I n - v  w’i ; omtu , .u a l  u i i n - ch ’ r  w i n - i t  c i t ’ s in -In - s t tu l L e - ’ ; . It )I- t t ah)1V w o u l d

b~’ t i - s  t n - i  t o  s . s ’ p . i m - ~ n - n -  o insp”c ti c s - n  t . i  - k s  j U t s ,  .1 f e w  c ’ , i t s ’ p c ’ r i e s  P a s s - il  On

t i n - n - ’  P~’pi’ i ’ t ’ to w h i c h  iin -wpc’ct ion t c o-P. - t n - c ’ si un - sil ,ur , or r , - t n j  r e  s i m i l a r

t s s s c ’ - l t t l t ,’ S .  L e t c - , ’i ’r i , ’s  n - : c t p i i t  i n s ’ h ; u s ; e  l u b r ; s ’ , i t i o n , , - , s h i h r a t i c n - m i , sj : ’ , ; l s ’

I ,s,
~~ 

- n - n - u - F — - c e - , I , u ’ - ’,c - - i c ’ l ~ i u i i  Ing ‘ u n - i  t i - u  , ‘ - u r— d s ’w ’m t , and so t s s r t h ,  l I e - c l —

s L0U s~ w i t h i n  won ; , ’ s f  I i n - e w e  o n - I  o~’ci r i s ’s ‘r n l , i h l ’s’ r e q u i re ’  t r i ck  i m i g  n - n - i , ’ c’ I l s n - -’

n - t i s n - n -, ’ - . i s ’ .n - vs ’ n - J t i nd & ’ r i n - u s -~pc ’c ’t i s ’ m u  n-is ’cs 11 as co s t  1’.’ ovo ri ns l so t len -n. The

da n g e r  to’ be , i v o i d c -d n - c i t  i s - c  t i n - ,’ s I t - i t  ion of i - su r deo --o n - n -sc ’ t r , u ’ )~ i t t -; m ccl i—

On u n - . s u~. . Th us’ n - i t  i n - u t - n t 1 ’.’ s e t u r r  n - i n - n -’ , s i m p l e ’ , l o o k — a n d — w e e  t n - s - n - k s-. may not

; , i s - .’ e to  H - tra5 ’ ke’P , n - t  i l l ;  o t h s ’ r  ~ . n - s - k ’ . m j~ ’ I u t  hn - ’ tr ;t s ’kc ’ sh t t s r s ls ’ I :  t I n - c ’

k inds  ot  s - i t t  i n - c ’ S  t i n - i t  u ;s ’,~ ec’ s - u r  i i i  t I n - s  781 , u I rcr ;n -ft record; and - 1  i i i

s ’ I t u s - r  t a 5 k - s  m i p l ’ t  I s- , : t m . n - s ’k~ ’d ‘ c r i o d i c s n - l I v  t i n - r o u g h  t h e  I- ’ IP ’ sys t e m  on a H

‘os- I , t t i P  i t 1’~~w is .  h o  n - i .  i i i  l i t , - i n -m n - s - st , i c n - 5 i  i t s  t h i r o u g i n - t I u c ’ MIP  svst  s - n - n -n- 1 o

J s ’ t s ’ r n - n - n - i i u e- t he  f r s’q u t - I n - e’v  it  w h i c h  c o r n -  , i t s  are -n - i s n - if thus ’ . n - n - rc raft we’re-

, iwsc , ’s~~,’d w i l l  p r s i l ’ . n - h l  ‘: r e q u i t e ’  sO n - n - se ’ c iuan gc ’  in  ru les  r~’ g n - r d i n g  tin - c ’  docu—

“ie I n - t . t t  ion of doo r r emov a ls -c . For .i — r ; . n - l l  n u m b s - n -  o f  e ’ s - p ’ e ’ c i a l l ’.’ c r i t i c a l

i u - ~ j e e t  l o t -  t u s k s , i t  tn - i ’ ;  be ad ’. - n - u i t . n - p s ’ous I s ’ r e ’ q n - n - ir e’ tin -’ ’ compl etion en -f

an AFTO Form 14’ .

P t  i ll  s m t h i c - i ’  k i n d ’ . cit i ssu e ’s s u m ’s’ to I , ’ n - s ’ s - n - s n -  l v s ’d i n  an ~~f f c ’ c I  ye c o n - i —

d i t  ion ‘t oni  I o n -  ing P u ‘ -~i n - n -  - ,  In t h e  T i c  ical .-\ i  r P s i r i  c -c , the ’ f i  ; r n - n -  l i n e

is b e comiu u g  run-ore and r u n - n - r e  con o , ’rne ’ d w i t  P t i n - s  r . n - l ” i d  l a n - m ci- and recovery

0?  n - i l  rc r . i f t  
* 

and t h a t  t r e n d  shou ld  not he w- , ’ ;ik e ned tn-n- - , n -  c s ’u l o er n  n- n -n-

cond i t  i on  m o n I t o r i n g .  L I  an a i r e  i n - n -  t . u r s ’ s n -  t u j n - ,  be ’c ’fl ,‘ ( n - I t d i  t ion  monitored *

P isc ri ’~ ; aun - 5 ’ is’s-; ‘~~i n i l  n - n - n - av have to he yr  i t t en  up m u d  u s ’ I c ’ r re-P for Cs ’ n - n - ’ ‘0

i , n -o at ano the r  t i m e . D e f e r r a l  ~n - r o c e d u r o s  a re ’ hs ’s,’en -tn iuip more f r o q u ; s ’ui t

in t I n - i  TA b ” . ‘‘ m~im ick t u r n ’ k i n P n -~ 
~~~~I requl  r , -r ; e m i t  s n - n - s  f in ch ing such defer—

r . n - l ’ - n sss ’ e s - . O , i u  v u n -  o rde r  t o  :n- c ’ c u t t u l ’ I  i sh t h e  s ’l ’  c c i  ~n-’s ’ a ci! I ;u e ’ se’ 1’,iat air-

craft t urnaro n -n -nd p t ’o g r n - n - n - t s ;  . Thso do f e r r al  sn - f ss ’i’ ; s-  of t i e  b n - u r d e ’ m n - s u’n-me ’ wor n - -

r e s u l t  j u n - s  I ro st s c s n - o d i t  ion n s o n i l , s r  lu g  ,l ’I s s ’ .i l’ s more’ desir abl e ’ than t In - c ’

e x i s t i n g  n - r i P  s ’ ,, m n - s -s t ra j u t  i ng  schc dul s ’d in s ps - e t  io n programs . i) i s , i s scu ni ly

of . n - i r c r , n - n- I t o  f i x  kin -own d i i ’u c r o p a n e ’ i c ’s w e ’s n - n - us a more ’ d s ’ s -- s ir ,ifn -l c’ s n - I  I C y

tin -an d i  sn -n - :.  c t ’mbl is ’ s I o d i s c o v e r  d i s c ’ rt ’ ; n - sint ’ i c ’ s - c

- - _. ., ,. ,. ~~~~~ ‘ , , ,~~~ _ - —  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .4
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‘.~ .n - s.n - n - s’ c-.s-. m i t ~ S~’h5 -~I;i it’d l ucs~s c ’ s ’1 i s l f l  h i en - c ’ k t t i ~, n - -st ’ i n - n -_ n- n - - t n - n - e n - I t s

i ii v,’un - n - u ~c’rk us - n -  ce s in - 5I it ion - n - umeni t s n - r i  m u g  1 11 5 - n - I  n- n - ’ : , t i m , ’ n - i c ’,! 51 -
~~ 

m u ih  s - n - l u  I

In - c t o  ‘ n - n - ,  s h c ’~ ’ tn -  ‘; ch~’dumlod t o n - i t - c t  b i t : -  t n - n - t  i t ,  , -~l t o  s ’o en I  i t u  sp ec i , i l

, n - C c ’ k m n - , ; , - . ~ - so n - u  d o ck  i it s; fl~~ v c,sn I i m n - s m , ’ t s, bs ’ i t s  ‘cc ’S: ..m n-v b ee a i t ’ s ’ t i n - c ’ I n - s  -

h e ms t ie , ’ V ‘t  ‘ s i n-si it join - n - Sn - en - mt it esr i t u g  c p ’ ; n - c ’ m  t Ui— It ‘e’ i n - ’  u t : . i m  I i i s ’ i s i n - I  I s ’ n- n-s ’ , I i U—

: . j n - n- ’s ’ I j o n - n -  r~ - s l u m  n- r~ n- c i i ?  S.  n - n - F c o i n - u  ‘ n - c ’ , m n - n - , m  i t  c n n - s i t  I ’ .’ , ’ I s ’  I i n - s  - l o c k  i m u g  n - n - u i p i t t

I” . n -  sj ’Ce ’ u . n - i  1I10 1’’ c ’ ot  i s ’ i n -  r o q u i n -  s n - n - s n - t n -  n - ’ l . m e , ’d ‘n - i t n - c ’ I 1 L’, i u t  1 lute t o  ‘c r 1  o n - n - n - u

c o n - n -n - , ’ i l l s - i n - ’, c t  jon -I i, f s - , n - i  th e ’ s ,’ n- n - vt i n - n -  .tL ’ c ’ en-u l s l i~~hc ’e,j n - h — n - r u n - c; t I me ti n - n - l I n - n - n - n - i  coin --

t i l t  io n -n- :n-c ’ui ts ’t m u g  i ’ s ’ s ’ i . iun . (.  i ’~’ e ’ t n -  d c  I 1usd s ’ s ’ i i s l  i t  t en -m i m u on - n - i t  sn - u I i u n - ;  ~n - m ’ o g i - .l n - 5 ;

i t  ~~h ’ . ’ i,’e ’cs n -i ’n - ,’w’ n - ’ s ’s s i h l e ,- (n - e l  ,.‘ in - ui t c t - I n -  i i u u  k i n n - i s - c  o f  i n - n - s n - c c ?  i n - o n -  n - s - s i n - l i t o —

mc u n - tsc . I n - n - . ;  s - s’t n - sn - it resh m i t c ’ n-t;e~u I n - ; t~-cl utn - i n - ; n - n -~- .~ Pc ’ t v p t n -’.uI i v  ‘ .ikc ’ i n ? ,  . m e —
p

count ( F u n - n - - cs ’ i t c ’ n - n - n -s-. c~- I t i eit . m m ’ ~ ’ n - n - ; n - I n - u l t s n - F ,’ch b’ ‘ n- s n - u t  j u n - n - ’  I i i  - - F i t  c u s s ’  n - n - i s n - t n - j t c’i ing . ”

it n - i t s .  c sn - t i e n - r t  n - c p u  i r’ t ’ n - n - u e ’ u n - t  s-n- t s ’c’ h u u n -  [quo: ;  s’s i s ’ I s ’ I . n - k e  i i n - t  cn - .n - .  s ’ s n - u u t t t  t h a t

~oin-ei it join- - n - n - i ou ; Iou ’ i un - p j’c’ ’,n - u ,m I m i t  c ’U . I u i s ’ s’ In - n-~’ I con -inc h s’,’n - ; I d  , ‘ s ’ s ’ U I  c l i i i ’  i t s ’, t n - u n - s c’hc ’ d —

ui— i d , n - , m i n - n - I  s ’ n - ; , n - l I s’ , ’ , tin - s u n -  it u~ ; likn - ’I’,’ t n - u n -  n - n - u . n - n v  i b  t in- i S w i n -  is ’h s- t v , ’ .i s,- r’v

in - c e n - hi l i k e ’ I i f u s ’ s ’ d  o t  I :~ j in - ,’ nn -omn - j~ .n -u ’ s’d d e n - I  l O f ’, tl i ’n - i4 c ’ i n - t , ’ d i U l ’ , ’ ci ‘ n - i  i t n - I  t ’ I l , n - i t s ’ O S’s n - l.i Id

be ou m u t c  i ,- .l f rom s,~~ h i e ~c i c n - l e~e,Z h i t s-c ’ , - 5 I I c i i n - w

E x t c ’ u n - d u n - n -~ h i iS 1’c ’ c ’t  l c ifl j~i t n - ’r v a L i’ n - i  u c  ic ’s

It, n- . , n - ’. be’ ‘os;s[tn- l e’ Is ’ , n - ’ , t e ’rmsl  m n s - p ’s ’ c ’t io n - n - i mn - t ,’n - ’ v. n - l s n - n - us ’ u s ’ ,n - ccrossivs ’lv

- ‘n-e s , n - s - . t o  r educe  tilt s In -s ’ s - ’, , i t l v e ’ on - f e ’n- ’ts . n - w ’ I~n -O j i b c c i  s i t  F t  s - i O i I e ’ s l c n - I t’ sf t n - i , n -  i t — t i ’ — L
n - s u n - s - 5  c’ . 1 ’  in-ow ’ n - n - s b  I e t , ! , n - - l u  I I c ’ i t t  , u i n u i t 5 ;  t t n - n - ’ I~t - n - n - n -, t  I t - - s n - I  in - n - s l ’c ’e ’ n - i c n -n - n - . I \

t c - n - n - h n - ti p t n t  ~n- n- n - I - . ‘s,i ’; l ’s ’ s’,~u n - r a n t  e d  I I’ un-wi in - u t s i n - n - u n - c , ’ j ’c t 5 w n - i u u n - ,’ I m t  s ’ “ i n - it ’ n- ’ o l v ”

e ’t l c ’ e ) I L i  1 ’ s ’ t o  cori d i t  b u n - i  n - n - n - c ’ Ilf t c’m ’ n - i c is c c i p c ’ u n - c s l  0 :’ I n - t i  l i t , ’ I h i s - l i t  h ut s ’ t n - I n - i n —

I , I i . i i n - , , ‘,t~ lt ’O s’s ’ t n - ’,’ e ’i ’i i  - t i n -  1, ’ Ps ’ Sn - ’ . ( s i n - i c !  i t  ~5 ’i t  u n c ’n i t  s n - n u n - p I ‘ n - i  n - s i ’ t ’ s’ i n - i l  . t u - s ’ .us

s n - f  i n - i n- t c cu ~ , n - i  c ’ s ’ u us ’ o r u n -  w ’ht ’n ‘ - x l  t - u i 5 l i i u g  m n t o u ’ v . n - l s  m u n - i g l i t  i n - ’ ’ s - c j n - s ’n -’ i t  j t ~s! n - s .

I 1 r n -’ ; i , - ;  i i i  I , ‘ n - n - , c  - u t S

I- sn -I . c .C m n - I  1’.’ i , ’,~ l ’ e ’ s - s ’ c  j ’e c  e xt  , ‘ un -  . j o T s 5 ;  m i . t ;t  t~ s n- ’hs ’ck ocl  n - n - i l  , n - ‘ i  c n- s- ; m ’ , n - l ’ t i ’ u i - cl

- i s  t i n - i ’  tu e - n - n - n - I  m y t ’ , ‘t  n - s e t s .  c~ n- c ’ x . m m n - i ; ’  I s - • th~’ I e l  l i ’ s -I ‘n - i  , ‘ n -  I n - n- ’ ,i I~~ t s l o s h

i n - i t  U 
~~

- . ‘  I ct’s , e ’.n - s’ t i ho lu ig a~~s I sn - i n - c ’ s! t n -’ , n -  t i s’n - u 1, 1 i i n - n - t e n -  c i  I - - — sc .i \’ , ‘ n- n - n -  • 
dn-~~1)

It) ‘ n - 1 1 , . n -  t i n - i  1 .‘ it ) I l v  i n  en - I t ( ~ i l l ’ s . ~‘s ‘~n - s ’5t n - u  n- - n - t i c ’, , ’ mn -t ent s i n - n - s sn - I n - f  i n - c ’ t e n - s I c  t 5 ’ ,i- s;e ’

s-F un - - t n - n - c’! t i n - t i e ’  n - u s ’ chit ‘ s ’ie n - n - e’ ,’s. i n  . n - l u s ’ t , n - n - t  e ’i n - t u d i t  l e n - i n -  n- n- i t i t l i s t i on  s n - I

tli , ’- .e - n - u t t~~- r va l ’ ;  . To mak e ’ ‘.i m cln -  l’c ’h  IC y  t ’h s .iu i , ’ s ’ ’. C’ s;Pt ’ c’ i.n - 1 1 ’ u u s c i ’t en - i te n - s i n - I n - i-

I n - i t  u n i t - . • n- In - c ’ ~‘ii ange’s’~’t ’r t o  t in - c ’ n ew in - n - t n -’ t V . n -  I s - s  nu i g ln - t i in - t , ichn -’ se’ C i n - i

t he PE w o n - n - i d  e’~~t n - n - e’ i i t ’ w i t h  .n - , i , - , , ’ n -  v m s  it n - n - n - n - s i e’ n- ’ l n - l ’,F ‘i ’ ,ue ’ n- ’ s ’r,ui ’i ishie ’d d en - t in - n - n -’,

- ‘  - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I h m . i t  v I s ,  m l  . I ’ m - m s  L in c h n - s t  sche,’sluI Ian -p ~‘ouI si  n - e d e n - e n -’ t i n - c ’  amount c n - I s n - s h e ’d —

n - si e d iii: , ~‘ s ’ct I n- n - n - i s-. i t  ll .n - s ; c ’ jc ’n -,’ n- ’ 1 sn - un - s i u’ cs- eluCo ba se ’ —  de~n- cn - t rodc uin -dsn -ns’ ‘c’ UI

-; c l u . ’d t t l s d  ttn - s n -;’ e ’ct lo in - :. .

n - I t  C n - n - i m t ’: e ’ , i n - i t  o r v . m l  e x t  n- i t s ;  j u n - i n - : ,  tin - I s - n - l i t  in- n- ’ ~~ .us -’, s-’, n’ s ’s;~~jc’s ’ , ;g , n -

-
. 

‘ n - .’~~ 1 , ’~~~ ~~
‘
~~

‘ . ‘ • ‘ “
~

‘ ‘
~~ -

. 
‘ sn-~c tn - n - e’ 1 m n- tn - n- un - , n -  t e ’ t h e ’ s - c s’In - e ’s heu I e’ci ifl spn-’c’

I l o u t  u ’ e sj t m i l e n - n - i n - n t  , n - t  b n - . i s , t ’ L e v i ’! .  I i i  c t  t c ’ s_’t , ~‘ h t , n - t  i s - i  ums ’ s ’  known is- c in - e r —

io n - i i n - ’ I n - u : p ’ t ’ o t t n - ’ n - i  t e n - j u l  t’t ’tul c ’Ii t ‘. n - n - u i s - n - i ut !‘e ’ s ’ c n - n - n - i i ’ n- sn-i n - P i t  ion  u n - n - o n i t s n -n- ’ I r u g r e ’ c l u i r ’ ’ —

‘ n - i - n - i t s. l’lk’ se ’ r’c’sl u i i s - n - n - s - n - i t s  cn - n - n - u i~~l i n - n- ’ ~n - c c s n - t n - u j ’ l  ishio d n - s n - n - ut iuie ’lv n-n-nn- .1 W i  ti m - n - ut

‘ I n - n -’ .n - i I t  , n - n -’L I ng i n - I s ’ n-~ i t 5 i n - I  I SiltS n - I n - m t ’ 1 t i s - ’, muu t:.n -~ t~ ‘ n- l t n -  I s’s1 n-u n-n - i n - n - I  e ’m n - a un - c’s’ . I f  a sitma 1.1

n - n - i~~he’ r n-n- t i t  n- nu: c  n - - c t  o o f  c’ i l  I is .n - 1 co in -c e rn , t l n - e : . e  rum I g hi t  he ’ su b jc ’c ten -I t o

u i - p u  1 n - s n - n - n - s i n - ?  ‘ - len - i ’ c o i n - I  u n - n - i  i n - P  c o i n - n - l i t  [ sn- t n- i n - u s n -mn -  i t  n - r u n - p .  spec i,n - 1 in n-mj ’c’e’t i O b n - s-’ ,

,un -n - sh /en - u ’ s p e c ’ i , i l  I i  , t c t  i n n - n - .

p

‘ ,n - n - u , n - - t  i t , ’ n - n -s i n - - I  i t  u o n  ~Iu n i  t o r i u ; c

I t s-,*’ s ’cd P pn- ’ ‘ I n - Ps I v  l ’s ’ n-n- n- or e’ sl i t  t i n - ’eu i t t s ’ ttu .n - n -u’ n - Ocn - cs ~l c’dli n - cl u t  ten- ti in - t e n-in - i Is’ n-

i rI s-n- - .  ‘ - t en-run - 5 m m - eu ’ r . n - t n -  ,‘s} ’~I un - i l— I n - n - l , c  n - i l l  s ’i i , tuic ’e’ sn -I  s- ’ . n - u i  I ,‘,it i s n - i l s’sn - ul c’c ’l’t ti n - s n - t i

en - n - n - d i r t h e  i ’ n-~ Is l c e n - tn - s’e’pt Is w i u l c ’it  I h o  ‘ n - c t  te n - I ,-\i r I - s i n - o s ’s . n -r c  t r n -n -ns m t u n - n - I n -  -

j u t e; . i n - n - n - ic r }‘ s ’M n - s- . h,’c. n - us ;e ’ s l n - e’c l . l l1~~t S  .ur ~’ ~~~~~ I ot ’ t I n - ’  1, n - uun - c’t n- n - tn - c l  i e ’c ’el V ’-

cr y  t s n - n - n - ’. • th e sk i i  is re s i n - u i  r 5 -P t n - n - i ’  s’ s n - i n - n - l  I t  i n - n - t i  mn-ion i t o n i  it s - ’ ,ii ’,’ uin-oi - n- ’ lIke ’ l ’ s ’

t n - i  t n - c ’ n-n-S len-Os ’ I s ’ e’n -r . n- I t i to  , n - i rc n - a t  t . j u n - sit ’ F ‘(n -~ll I 
* t i n - c’ A l  rc m ’ ,i I I s,n-t’ in - c ’ r .n - l i e n-n

Spu n - a n - l i c ’ m i  1 ,1: .  e ’ \ t  s Os. I C e ’ n- ’ e ’ s .~ ’s ’ i t s c  i l ’ i I I t  v F s n - n - ti m e ’ w’n - n - rk t i n - a t  t .n - k t ’ s; p i~~u n - ’ e ’ ,t t  l -

t h n -~’ . n - i n - c  m i t t  . Tin-c gen - I dn-n-nc o t h i t  un -n - i gin-t be’ clOVe ’ n - n - h ’ c d  I 0’ r s’ s ’ un - n - h  i t  u n - n - l i  I n -n - O t t  —

t o r t  n g [nip I es- tUt u 1,1 t i n - n - m u c’Ot n- i n - r o h , n - l ’  Ic’ In - c ’ n -n - t ,iin - .tn -n -s’d un-ore c’ I I o c t  1\’c ’ Iv  in -v  i n - s n -Mn - ’

n- ’ l’ is-W n- ’ l t i c ,’I  s S I U C e ’ t in - e l i’ rc ’ s - c l ’ o m u s n -  i h i  l i t  v t e n -n - un-n - r i i n - ’ uj .a n- n - -n -o r i n - I a — n u n - r u b e n

, n - i re’ a f t I t , e  i ll s ’ u 5 ’ . n - s -~c’si . Mans’ sn - f this ’ s imp it ’ t n- ’ , tc ’ k I un -n -  siV ot s9n-n-S al iude ’n-i

t c )  above ’ t i n - a t  m i  s-n - b u t  hi,’ n-Is’ s,’e’is’n -j n - t ’P t o  s u j n - p e n - r t  e n - n - t n - s i  i t  ion  mon t t n - n - i  l i t  p i  0-’

sn - t, n - n - ’ n - . ,iio morn-’ I n- k~’ I v  o s s n - n - C o e ’ c n - i  i t  “ n - n -~ l m t ( ‘ n- ’ n- ’s’ (ii I s ’ I s  c o i n - I  i- n- n - I tin -cu t I I t . i n - n-

i i  i h u ~~’’. or e i’i.tmi. n - gn -’P cent r n - i l l s , ’ .
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~ • I . K .  n-, n - n- i i c ’u i , and P .  \‘ . h i m , ‘ n - n - ’ •

‘.r n -  ~‘:n -~ ’ ~~n - . ’- — , “‘ u’ ‘ n- s n - ‘n- ’ n - .  ~ , :‘n-~n -’ .’ c ,n - P~’;’ n- ’ I P : n - s n - ’ • ‘ti n-c’ Rain-si n - n - sn - n - ’-

1’or , n - t  icon - , R— 1 ihn- ’n -— g R , ,!,n - n - iim, n - n - ’. I n - ) 7 t n - .

n - i t t i n - c’ o l d  I- ’ i s ’ In-I an -n -si Ac’ I n - n - n - n - I c s-s u n - u . n - i  ut s’nane’ 5’ s~ n -e’ s’ i . i h  n - I  I sn-i , , n - 1 i  htm l
machi tn - l o t , sn- i c ier . ,l u e ’ , ’t  n - n - c t . u l  , I tn -e l S\’ s t e ’tin - n - - n - • n- ’ pi’ c’ss • sce ’ns -s n- ’n - ’ n-’n- • ;i t n - n -l N M

n - n , ’ n ’w i n  t ’ i e ’ ,\n - : p .
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i- ,x (ti n - P t i n-~ n- n -I n - s n - i c  Pi n - n -  c o i n - b , ’:-

h Its .n - un - n - i s s-Ia s, - n- c ’ n - c ’t n - t  C d  iii lit is- ; u c i ’ s ’ i I is - . 1 m n - n - t i ?  n- , n -  n - c ’ t i n - c  - s n - i t s !

I - ‘ I i n - ’ .;’ c e’t is ’i m n - n -  s in - n - ; ‘~ - I n -  t n - n - si sls c~ n- - ‘ sn - t n - t v .  I I n - n - - , n - u t , n -  l v : :  I n - ;  i n - s n- n - l i .  i s ’ ‘~ ‘ n- ’i’.

n- ’ m u , I o n - I  t e n -  i t  n- n - n - t o n -e n -i n - u t  i’ i mn - g  i m m ’ uc ’ s’t  i n - ’ i n- s t l i t  , m m ’ n- ’ i n - u n- I I ’ o l u  I n - t I  s b , ’ s ’ u  - - . u n - m s l

t n - n - cs-h u n - i ss i n - n -n -it S , j u t  on - U n - n- In -’ c o n - i l  ii n - n - n - t i n - i l  e n - t h i n - i ‘‘ s n - ” n - s . i t i n -’ ‘ n - n - ’ : ’s ’ n -  t n - m o n - I  i c ’;

I sn -n - n- sn - in - ! i I u n- ’ u n -  ‘n - e n - t n - i Is ’ j u ts - n-  c n-., i s t  c 1;-c n- - n- .’ I u c  n- n- . Vu t’ t i us ’ i n - n - ,’ n - s  • I i i i  ;c i’ s - n-’s’ m I F u , i : ;

n-n- n-’ du :.c ’ n- : si l t n- t u e  m m s . o  n- ’I  n- - cm - Pit i , ’t i  n - n - n - s n - n - il on - ’  i u i g  t n - i i s n - h u n - s I ’ , t s c ’ - Is \ ‘ h  s c d ’ i n - e ’ci—

n- m i  n - n - I n - n - u . n - n- t n - I  n - n - n - n - n - s n- 1 c’ qti i l - n- n -n - ic n - n - I  s-. ; i t  n - n - n -n - n - i n - I  I’ s ’ i n - sn - c’ I u s  1 1 o n- n - u ”  u un - n -’ I I ts ’ i n - c u  m l  -

n - i n - n -’ i n - m j ’ . n - s ’ t s in J o  ; ‘ u ’t i i n - o~ ’~ ’ n- ’ I I n - n - I n -  I on -~i ti I’ c ’ n- n-ts ’ m l t  5; .

l ’ ,\ ’i n - i l l - ’

l e n - I  u n - . i n - s - c  sus ’i i  .n - s -c time Ic ’ n - c ’n - n - n -’ i n - n - s - n -  n- ’ o n - t I  1 n- ’ I t i , . n - tn - , ,’ e ’ n - n - t , n -  l i i ?  n- ’ t t . n - l i O , ’ n - p n -~u I I t ’ s ’

n - i n - , !  c’ ss- u m l n - I  i n - n - ,  s t  • ‘ s n -  I n -  p ’s i i  , i n - n - n - , n - t  t o i l  I n -n- ’ , - ; cl n - s - n - ! n - i i c’d in - i, n - t iit o mt ,u n - n - cs’ ‘n - n -I i c y

n-’i i s  ‘, ;c e  i n - i  t l t ~ - I n - t n -,’, r n - t i n - . I l ; -  ‘ n - n - s ’ ,’, , i t  u v n - ’ n- I n - c t  s-c , u s ; ’ ; s n- c’ i t t  n - P  n-, i t  i t

‘c ciue ’ n - I t m l s ’ ci i ’ n - ,i m t  cO n - t i c s ’ n-’n- ’t uh i  I n - c’ u n - t i n -  m s n - . n - t  c ’s! In -v .n - ui  . n - d c ’ s i t u n - n - t n - ’ cs n-un -cl i t  i on

‘n- n -n -mn - i t s ’ ?  n - t in - n - ‘n - n - I  I c’v n - m n - n - h .i t’ n- ’cl n - m n -’ s ’ n- ! sc !t c ’ eis m i o n - !  n - n - n - , n -  j o t  n - i n - n - n - i c c’ n - -  t n - c - i t  v . s ’n - n - ,F i I

t i n - n - in -  n - n - te n - i n - L I c s - t ’ l i t n n -  n- ’ ,’n - n - I n - l  I I c e ’ t i j ’  ! n - ’ s . n - n- u i n - c c ’ s; ~.u i i , ’ ?  .1 ’ 1 n - tn - n - b - ‘  n- n- n - t mun -~’i) t n - s n -in - n-

i t - i- n- , ‘J I c  Ss’ ht n - ’eltI I “n-I n - ’ u , i  m i t t  s i n - t i n - n -’ n- n - inn -h n - ’ i , n - k s  t , i u s ’m , iv . n -  I I oh ’  i s ’ f c n - i  n - ’  t n - n- s n - n -  , t i n - n -~ I
n - S c n - t n - c c’ r n - n - e’n - i s n - l it j un - n -’ r e ’ , n - :c  j u t s ’, ‘ n - n - I  I i c  - I c n- n - i l t c  i n - n - i .  lit .u s l s ’ s l m i . m I  n- o n - n - t n - I  n - I  i n - n - u n -  j

n - n - n - n -’ n - n -  i t s ’ r i un - g 
~‘n- ’ 1 i s ’ s  ~i isc ’ Sn - n - n - n - S  c n- n - i t n - .  Is - c l s - I t t  w i t  h .i Id l e 1 I V p c ’ n- ’l  n- ’ , ‘ I n - v s ’ u l t  I n- ’ i n - , n- I

‘.•‘ . n - I , s n - n -  W hi C h it is I i k n - ’I ’ e’ t l u . i I  - t ~ n - ? n - c h i I i n - n -  ,l i t’ s ’i ’ ,if I, n - I n -n - n - tn- I n - ’t  n - n -’ I u s ’ n - i n -, n - l s - n - h

. I l : , n - ’ s’ sSt I n - n - i s ;  mn -~i ~n - ; n - t  he ’ i t n - c’ n- ’ im - n - ’,S(  n- n -n - I  s t  t I n  -t i i i s~~ i n - n - i n -  , n - n - m n - n -  ‘ n - n - n - e m i t  s .

T i n - i s  - . 1 u t J ~, i t _ n - S ;‘r ’n- ’c’ i n - I s ’ 5! I ’ t t u  I tin - i u i n , h t , ’ t  ‘;t .iu n - n - i in - n - p. .lF’ n- ’ u tl t h i s - ;‘ s ’ t  cu l l  m , n - i

I c l u m i n - d , n - t n - n -’~’ c i t  sc s ’ ! n - c ’ s j n - m l c ’ n - I an -n -el iit n - si~~lmc ’dtu1s ’ n- l n - n - n - n - j i l t  s ’ t i . t t i s ’ c ’ . u n - - t~ i c - u I in - ’’; . it is-,

l i k e  Is , ’ t i n - a t  , s-i t b n - s ’mn - t t s n - I  n- ’ l . i  I ‘ i  ‘ n - n - n -  m n - n - n - ’ - , s ’ s’UO I ,.in-~ n - ,n - I’ in - ’ on -n -tn - n - h i t  I n -n -u i ‘n -n - n -in - t i n - n -u - i t n - p

s ’s’ C I u I  ‘; i n - n -n-Cc’ s n - t n -  I In - n - t i  n - s n -  C, I i un - n -’ . t I m — ’ , n-st e’m n - t  I s ;  un -i k in - sn -n - ’ti . ~~ un - n-,ik i m i s ;  t h 5 ’

r c s n - ’ o n - n - si tn - i 1 l i v  I , n - i  o n -n -n -n -~h i t  I n - n - I n -  n - n - in -n - t n - i t  n-n - u - j o i n -  c’xp l 1 0 1 ?  • n - Ic ’s’I s - :js ’n - t n - ’n - , n - icn- ’n - :; n-n - n - ,uv

t i n - n - n - i  i t n-n -lt ’ n - ’ n- ~n - t S t  i t  t . i n - ’ ’, c ’ t e n- c’ c ’ l n - S i n - I n -’t  , i s - ; i n - I ’ c ’ ; u S i \ ’ s ’ I s ’ , b i .is ’t i n - ’n-n - s i t  ss’h n- n- ’ c I ; t l s ’ , I

n - n - n -  i n -_ i t  i s ’s. I t  n-’s ’in- l.cl s-c c ’e.’n-n -n - t F n - , t t  i s ’ in- n- ’ s n - i m C n - ’ c ’ ’n- s-c I u I  , t i n - c ’ n - s n - n - s n - n - i s ;  u - i  I i t ’ s ’

Is’ r COn-id! I t  i n - n - t m  n - n - t o ut  n - t n - n - i  u t i p ;‘‘ s ’ n - n - u  n - n - n -  . sn - h on -i I n - !  n - c ’S i s i s’ I t t  s’ i i ,n - t  i s  L i t , ’c, ii sn -s

t i n - c ’  s\ I t o  i i t  Pc ’ mn - e ’ m , i  t l e n- n - n -  S s i t m . i n - l  m’ n- ’u n - n - n - i n - c ! ,’ I ’ I i t t ’ ‘ n- n - M n - n- t n - n - i ’ m’ ’ n- n- I mn-ia i u ’ m t  n- ’ n a n - n - n -’ n--

O n -  n - in - i n- ’ s ?  t e n - n - n -. t e n - i n - i _ n - n e’o . n - n - n - ei  r u l e ’ s-i w i  t i m  t ’ n- ’ : n - . u u , b  I n - ’ n-~ cn-ti n-~ i t  i n - n- n - n - in - n - s n - I n - i t n - n -I itn - s -’,

n- Is’ l i s t ti s ’Cc’ e’xi~~t . i’o o f  t
’

e,’ e’t .u c’ c n - i t n - l  l t  i n -n- tn - n - n - n - ,’ i n -  t i n - n - n ’  u n - n - n -  I n - n - sn- i n - u  .itn-n- n - sn - i i  i n -u oF’ -

am — I s’ t . i k n - ’ s n - en - In - t i’ O n - n - t n - s n -  i d e ’ n -’ . i I ’  i n -’ :‘ l . i u n - u ’ n - i u i p .  W i n - i i n - ’ I f i n - ’ s ’I’ s ’~~~n- i n - n - s n -  n-.n - : ; s’O’s’ s’I n- , I
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I 1> 1’ - I X: PR OBAB lE . ITY MO [)EL FOR DOOR REMOVAL

‘ t i n - n - -  ~s r s n - i > , n - n - : j 1 j t n -,’ model  of this ’  v i s i bi l i ty  s t u d y  h o  based on the  n-i-n- —

.siirn -n -~ l i o n  t I i , n - t , fn - n - n - ~‘ n - n - o l u  .n-ircraft n - h o a r , the  number of door openings in

‘ n - i n - n - o i n - ,’ci u m l c ’P I i  I n - n - l i t  l ine  rnin- i r u t s ’nance i s  d c o c n - r i ’n- ed b y the Poisson process ,
,
~~i t i n -  I i n - i c  m t s - m s u r e d  iii f i v i n o  h o u r s .  S pe c i f i c a l ly ,  l e t t i n g  X~ denote

t i n - si n u n - n - u b c r  of  titin -es a door  on an a i r c r a f t  is opened d u r i n g  a per iod in

w it  i ch  n - i t t ’  n - i  rc rn - It t is f l own  r n - s r  hou r s , ‘Sc’ n -n - s sume t h e r e  exis ts  a param—

n - t e n -  I~ , c l e ’p c r i d i i u p  n-u ’s t h e n -  door , su c h  t i n -a t  t h e  p r o b a b il  i t v  d i s t r i b u t i o n

is p i ven  b y

-n-

k
- - — 5: ( ‘ t )

I ,‘n- r,) — - - 

~~

M
i~c a s s i u n - n -mc t h a t  tin-c ‘n - a r a n -’n- c ’ t e r  ‘n- is i d e n t i f i e d  for  the same door on

d i f f e r e n t  . u i r c r a f t .

Theory tel ls  n - is t in -a t  f o r  thee d i s t r i b u t i o n  of to be Poisson it

i s  r n - e c e s - , o , n - r ’.- an d s u f f i c i e n t  un - ,n - r  th e following conditions to hold :

1. Tn - n - c process has  ‘ : n - , ’:~ n - n -s , n-’c’ i n -~ i n c r e m e n t s .  That is , the numbers

of door n - ; n - n-’n inpn - -n -  itt nonove r l app ing  f l y i n g  h o u r  i n t e r v a l s  are

i n d e p e n - n - n -  n - i t .

2 .  Tin-c process h , n -~ in - o m ogn - ’ n ooc t s  i n c r emen t s .  That is , the  prob—

a~~j i i t ~, at  k l s ’ s sr  open i n n - n -s i s  i d e n t i c a l  f o r  all  f ly i n g — h o u r

tV S  I -- n - n - f  t ‘ n- c -  san-n -n -c I s ’ u n - n - n - t h  .
,3 . H un-n P ( ’:  I )  ari d lu -n -  P (x 1 1)

t ~ ) = t÷O — — -  

~~~~~~~~~~~~~~ 

= 0

h h ; n -  ~ ‘ ar ’ - ” c n- n - m i v s i l e n t  to the s t a t e m e n t s  tha t ( I )  fo r  a s u f f i c i e n t ly

s— .n - h I  flying hour it uti rv a l t , the probabilit y of one door opening during

* S n - n -’ , I n -  i ’ n - . n - n - u ip le , Flsz . Proh a,t :  ii. ‘~~i “I
~e”n-n- ?’ n- and “-~,:~ in - . - s - ’ n - u t n  -,‘-~~~~ Sf - - ’i’—

us ’.n- . John Wiley  and Sons , New York . 1963 , pp .  276 28 1.
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an in t e rv a l  of t f l y i n g  hours  is At plus terms of smaller order 01 ’

magnitude than t; and (ii) for a sufficiently sn -n - a l l fl’oing—imour inter-

val , the probability of two or more door openings dur i ng a f l y i n g — h o u r

interval of length t is of smaller order of magnitude than t. Essen-

tially, then , these conditions are that for a small interval t , t ime

probability of one door opening is At plus negligible terms , and the —

~robability of more than one door opening is negligible.

Let us assess the reasonableness of these assumptions. The first

assumption , concerning independence , would be violated if there were

ever a recurring problem with a component under a door , if a problem

with one component ever caused a subsequent problem with another corn—

ponent under the same door , or if the repair of a component under a

door sometimes itself cau~’id another problem , each circumstance resul-

t ing in subsequent door openings related to the first. Such dependence

could , for the most part , be taken into account in estimating the pa-

rameter  A by simply ignoring all but the first of several door openings

occurr ing in close prox imi ty . This was not possible in the data base

of the first study , but in the second study , onl y one door removal )
between sorties was counted . The congruence between the two studies

indicates that these assumptions are probably realistic.

The second assun-n-n-ption, concerning homogeneity, may be somewha t less
reasonable. It assumes that the entire process remains constant over

time . It assumes that  the f requency  of door openings does not depend

on the age of the components under the door , the f l y ing  hours since

last overhaul of these components , the type of f l y ing  being done sn-’ it h

aircraft , or any other such factor. It also assumes sn-’ither that the

freq uency does not depend on maintenance policy or that any maintenance

policy on which it does depend will remain unchanged from the period

during which the model parameters were estimated to the period in which

estimates of the probabilities of door openings are to be utilized. ‘

Most of these assumptions could not be checked with the data immediately

at our disposal; this would have been a substantial undertaking. In

our judgment , however , deviations from these assumptions are not large

enough to affect the obtained probabilities seriously .
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- - i n - I n - m n -  s I  n - ’n - : m n - u m m l’ n - n - s n - u i  - , s un -n-:, n-, ,  m n-, t s ’ , n - ’ , s n - u t , n - t ’  h i ’ ‘ n - s n- h s ’un - g  n - n - ’  n - i n - n - n - I t  11’ I n - ’

,i s ’,’ n - . ‘~‘, ‘ n - n - u m n - i ’~, 
• s i n - h I n - ’ t t t s ’ n - I t  - i  n - I t  (~ ; in - n - un - n - i m n - i t  i ’ m — u i  s ’ ’ . n - u ’ s’ n- o n - n - n - n - t n - s i  .1’ ’

, ‘ i n - l s  ‘ i t s , ’ I ,  l ’ s ’ s  ‘ ‘ n - s n - n - i n - s  , - i s t  n-s - n - s i t - I  i s , ’ , n - I , - ’ m n -  s n - n - ,’ s n - I  i j i i t s n - c ’ i , n - I  I o n - I  In -

n- t n - s  t h i n - ’ , n - h ’ n- n - n -,’ n- - — u ’ n - s ’ tn- n - i s n - u i n- ’ n - i e n - n - I  i n - ’ ’ , ’ n - n - I i f n - u i s s l  t o n - ’. n - I l  I n - n - s t  t i n - c ’ I I i  ‘ 1  n - n - I  ,es’i’ t n - h

n - in - ’s m n -  n- n-~’,’in - I t n -~ n- n - n -, n -o n - s n - i  n- tu n -~n- n- 1 n- n- n- ’ I s n- n - n - s t t i n - u’ t n - i I i i i ’ ’ .

t u ~ . n - s in - l  i t I n - n - t i , n -  1 , n - : ,s t i tn - t i n - I un - n -tn - I n - n - i  t h u e ’ i n - n - I  n- n - mn - u ,’ n- u ’ t n - n -  i clc ’u it n- n- ’ , i l  I n - n - u

I i n - ~~
- - ‘ n - n - n - ’’ , i o n - n - m ’ s n - u i  n - l i  I I n- u n - i t t  , n -  m 0 i n - I I n - n - n - s ’ ’  n - f l 1  m . n - 1 1 \‘ t in - n -’ ; , n - i n - n - u s- n - s  t t i n - ’

iu n - , n -n-n - is’ n- ’ n- ’ i u , ’ n - I n  -, i s ’ s n - n - m n - n - n-~’t mn - n -it , n - - n - in - n - n -n- ’ t m , ’ ‘ i  s n - h~ , n - I n - i i  m l  n -n-n - I .n - n - i n -n- n- n - u  n- n - l ’ s ’ u n -  n - u n -n- ’, i n -  n - n - un - —

I m I,, c i v n - s n- n - i s ’ ‘s ’mi sb sn - n - ) I i n - n- : ., ‘i ’ I , n -  I u n - n - n - m u t t — n -’ u s n - I t h i n - ’ ,n - t u s ~ u n - I  I , in - n - ut t , i  thin -’ u- ‘n-un-

o t t , n - i ’ n - n - s’ t  n - i  I s n - I  i n - n - i n - s i n - l u  i s  t hin - ’ i n - ’, ’ ’ s n - I n- ’ n- n - u n - u I n - s n - t n - n -’ ui t S  n - ii ’% n - h n -’i u in - n -’ d o n - n - u , t h i n - ’

I lv i t t - ’, I n - s n - i t t ; n - n O n -’ ‘‘v n - ’i  h u n - n - m i  s n - I  I h i s ’ :u ’ O n - ’ uu t l n - s ’ i i n - ’ u n - t n -  , s n - i  t h i n - n- t ” ~ ’n- ’ s n - I  5~~~n - ’ t  ,i

I in - n - ui u n - I  i i i ,  i i  t o m  n - f  t

( ‘in- , ’ i n - n - n - i n - s n - sn - t n -  n - n - ms n- s I n - ’ l  n - , , i ’ , s; s ’ l n - ’ s ’ t  s n - h  i n-n - , m  i n n - p i n - ’ , n - I ’ l l  5 ’\  n - tin - n - its’ , t s ’ , n - : ’ s ’ I i , n - I ’ l , ’

n - ;, ’n - i ci ~~ tim e 1 5 1 n- ’O O ’n - . - \ l t  n - u  m u , n - u  i ’,’n- ’ u ’ s ’ , n - : n - s ’ i n - , n - h n -  I n - ’ un - i n - n - n - i n - i n - ;  ws n - tn - (sh i u , n - v s ’ n - s n- tn-

sn - in - h ’ ,, ? n - i t t  i i i  (V tn -i , ’ F n - ’ o n - n - t i n - i n -i on -~~ n - un - n - i . t n - u  o n - I  I ’ s’ • s n - n - n - n - I d  i n - s n - I  I n - z n - v s  ‘ s n - mi  dn- ’n-n -’c ’ i n - n - i n - s _ i

i n - i  t i n -  t i n - n -’ s L i t  .1 , i t  i n - .uun - n - i
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lo t t n - n -c following conditions to hold :

; ‘ ; n - i ,Jn - n-” increments. That is , the numbers

~n nonoverLappjrn-g f ly i n g  hour  i n t e rva l s  a rc

n-mog t’n-s’ou’, increments . That is , the prob—

ops’n u,ngs is identical for all fin-ing—hour

antn- ls tn - n -,th.

n- n - n d  iii’-, P ( X  “ 1)
t ‘-n - n- —

~
--—-—- —--—- = 0 -—n-n-

ths’ -~t a teme n - n - t s  that ( i )  fo r  a s ut l i c i en t l v
t he robab i li t ’, ’  of one door opening during - r
“ys L ) ’s,n-, 

-. J ’  i’ n- ,“~ n- n -’~j n-nd n-~ n -on--n-n-ia io n -
- 

n - — ~~li
Nc’s York , 1963 , pp . 27 6—281.
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DEPARTMENT

N-1258-AF THE REDUNDANCY OF SCHEDULED AND UNSCHEDULED

MAINTENANCE by I. K. Cohen, T. S. Donaldson, T. M.
Rodriguez

September 1979, unclassified

The following correction should be made:

Footnote on page 2, change R—l492—PR to R—1942—PR
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