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On November 16, 1987, a t  0819 h o u r s , u  a Beech 8200 ( a  K i n g  A i r  
s e r i e s  a i r p l a n e ) ,  S e r i a l  Number BB-1188, N334DP, operated by DANPAR 
A v i a t i o n ,  Danbury, Connect icut ,  crashed near  J e f f e r s o n ,  Wisconsin, w h i l e  
conduct ing an inst rument  f l i g h t  r u l e s  c o r p o r a t e  f l i g h t  t o  Baraboo, 
Wisconsin. The f l i g h t  had departed Meigs F i e l d  ( C G X ) ,  Chicago, I l l i n o i s ,  
a t  0751. A l l  e i g h t  occupants, i n c l u d i n g  t h e  two c e r t i f i c a t e d  commercial 
p i l o t s ,  were k i l l e d .  

A f t e r  d e p a r t i n g  CGX, t h e  f l i g h t  c l imbed t o  12,000 fee@ and 
proceeded a long  i t s  p r e v i o u s l y  c lea red  r o u t e .  A t  0815:05, t h e  n o n f l y i n g  
p i l o t  requested a lower  a l t i t u d e ;  t h e  s e c t o r  c o n t r o l l e r  a t  Chicago A i r  
Route T r a f f i c  Con t ro l  Center c lea red  t h e  f l i g h t  t o  descend and m a i n t a i n  
9,000 f e e t .  A t  0816:36, t h e  f l y i n g  p i l o t  t r a n s m i t t e d ,  "Three f o u r  d e l t a  
pops g o t  a Mayday, Mayday." There were no f u r t h e r  communications f rom 
N334DP. The l e f t  wing had separated i n  f l i g h t  and was found about 1 m i l e  
f rom t h e  main crash s i t e .  

The a v a i l a b l e  rada r  data revealed t h e  a i r p l a n e  began i t s  i n i t i a l  
descent f rom 12,000 f e e t  at. 0815:22; t h e  a i r p l a n e  descended about 1,200 
f e e t  pe r  minu te  u n t i l  i t  reached 10,800 f e e t .  A t  10,800 f e e t ,  t h e  descent 
r a t e  began t o  increase r a p i d l y .  The l a s t  r a d a r - r e p o r t e d  a l t i t u d e  was a t  
10,000 f e e t  a t  0816:35. The Madison (Wisconsin) approach c o n t r o l l e r  
repo r ted  t h a t  he cont inued t o  observe a p r i m a r y  t a r g e t  near t h e  acc ident  
area u n t i l  0819. 

The N a t i o n a l  Transpor ta t ion  Safe ty  Board i s  c o n t i n u i n g  i t s  
i n v e s t i g a t i o n  t o  determine t h e  probable cause o f  t h e  acc iden t .  The Safe ty  
Board has determined, however, t h a t  t h e  s i z e  o f  t h e  c ross  f l o w  d r a i n  h o l e  
f o r  N334DP d i d  n o t  comply w i t h  engineer ing p r o d u c t i o n  drawings. 

The c ross  f l o w  d r a i n  ho le  i s  l o c a t e d  th rough a "C" channel and angle 
bracket  which a r e  a t  t h e  bottom/center l i n e  o f  t h e  fuselage, immediately 
a f t  o f  and a t tached t o  t h e  a f t  pressure bulkhead. The c ross  f l o w  d r a i n  
h o l e  a l l ows  accumulated mois ture on t h e  r i g h t  s i d e  o f  t h e  compartment t o  
d r a i n  through t h e  " C "  channel t o  t h e  l e f t  s i d e  o f  t h e  compartment where an 
overboard d r a i n  e x i s t s .  

UAll t imes a r e  c e n t r a l  standard t i m e  based on t h e  24-hour c lock .  
YA11 a l t i t u d e s .  unless otherwise noted. areimean sea l e v e l  a l t i t u d e s  
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The down e l e v a t o r  cab le  i s  loca ted  immediately t o  the r i g h t  s i d e  of  
t h e  " C "  channel and near  t h e  bottom fuse lage  sk in .  I f  t h e  c r o s s  flow 
d ra in  hole  i s  plugged, t h e  water leve l  may r i s e  above the down e l e v a t o r  
cable  c r e a t i n g  t h e  p o t e n t i a l  f o r  cap tur ing  t h e  down e l e v a t o r  i f  t h e  water  
should f r eeze .  

The Sa fe ty  Board i s  aware of several  i n - f l i g h t  i nc iden t s  where cont ro l  
column d e f l e c t i o n s  were i n e f f e c t i v e  in  moving the e l e v a t o r s  because wate 
accumulations a t  a blocked c ross  flow d ra in  hole  near  t h e  a f t  p ressur  
bulkhead f r o z e  in  f l i g h t  and "captured" t h e  e l e v a t o r  cab le s .  Report 
i n d i c a t e  t h a t  t h e  a i r p l a n e s  were flown t o  lower a l t i t u d e s  where the cable  
were freed as t h e  i c e  melted o r  were flown t o  landings w i t h  the use o 
p i t ch  trim. Although t h e  cables  were captured by i c e ,  the e l e v a t o r s  wer 
p a r t i a l l y  movable by using p i t ch  trim ( e l e v a t o r  trim t a b ) .  

Beech A i r c r a f t  Corporation engineering drawing 50-440014 de f ines  t h e  
" C "  channel,  Par t  Number (P/N) 50-440014-595, t h e  angle  bracket  P/N 50- 
440014-597, and the r e l a t i v e  alignment of  t h e  two p a r t s .  A t  assembly, t h e  
alignment of t h e  two p a r t s  should r e s u l t  i n  a c r o s s  flow d r a i n  hole  with 
dimensions of  0.50 inch wide and 0.505 inch deep. Note AQ s t a t e s :  

I 

This opening must not be obs t ruc ted  by s e a l e r  o r  t r a s h .  The 
opening should be trimmed a f t e r  assembly, i f  necessary,  t o  
conform t o  t h e  blueprint dimensions f o r  s i z e  of t h e  opening. 

Safe ty  Board i n v e s t i g a t o r s  found t h e  "C" channel for  N334DP and 
determined t h a t  t h e  c r o s s  flow d ra in  hole  was l e s s  than 0.25 inch i n  
diameter .  The i n v e s t i g a t o r s  inspected several  o t h e r  E200 a i r p l a n e s ,  
including t h r e e  on t h e  f ac to ry  production l i n e s .  They found t h a t  
diameters  of t h e  c r o s s  flow d ra in  holes var ied from 0.43 inch t o  l e s s  t h a n  
0 .25  inch. Several  of  t h e  c ros s  flow d r a i n  holes  were p a r t i a l l y  
obs t ruc ted  w i t h  epoxy s e a l a n t ,  which further diminished dimensions of t h e  
holes I 

Examination of Production Inspect ion Reports revea led  t h a t  Beech 
r equ i r e s  t h a t  t h e  c r o s s  flow dra in  holes  be inspec ted  f o r  obs t ruc t ions .  
Beech does not  r e q u i r e  t h a t  t h e  holes  be checked f o r  the prope 
dimensions. 

No. 0963, e f f e c t i v e  u p  t o  Se r i a l  No. BE-285. I n  p a r t ,  t h e  SI  s t a t e s :  
In November 1977, Beech issued a Class  I1 Serv ice  I n s t r u c t i o n  ( S I ) ,  

A t  t h e  forward end of  t h e  channel,  l o c a t e  t h e  d ra inage  hole  
t h a t  permits  dra inage  from t h e  R H  s i d e  t o  t h e  LH s i d e .  This 
ho le  i s  .25 inch in  diameter and i s  through t h e  channel just 
a f t  of  i t s  j unc t ion  with t h e  bulkhead. This ho le  should be 
f r e e  of  o b s t r u c t i o n s .  
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The 0 .25- inch  dimension mentioned i n  S I  No. 0963 above does n o t  agree w i t h  
t h e  eng ineer ing  drawing 50-440014 t h a t  de f i nes  t h e  0.5-  i nch  by 0.505- i n c h  
c ross  f l o w  d r a i n  ho le.  

Drawing 50-440014 d e l i n e a t e s  t w o  a f t  fuselage s k i n  assemblies, P/N 50- 
440014-505 and P/N 101-400010-5, t h a t  are e f f e c t i v e  f o r  8200 s e r i e s  
a i r p l a n e s .  D e t a i l s  o f  t h e  -505 assembly drawing i n d i c a t e  t h a t  a 0 .25- inch  
v e r t i c a l  d r a i n  ho le  i n t o  t h e  v e n t r a l  f i n  i s  r e q u i r e d  beneath t h e  c ross  
f l ow  d r a i n  ho le.  The -5 assembly does no t  have a v e r t i c a l  d r a i n  h o l e  
requ i rement .  Beech Engineer ing Change Order 010800 dated August 4, 1981, 
de f ines  t h a t  t h e  101-400010-5 drawing be used f o r  8200 s e r i e s  a i r p l a n e s .  

Dur ing  i n s p e c t i o n s  o f  BZOO a i rp lanes ,  Sa fe ty  Board i n v e s t i g a t o r s  a l s o  
found t h a t  a i r p l a n e s  w i t h  s e r i a l  Nos. BB-23, BB-684, BB-700, and 88-855 
conta ined a v e r t i c a l  d r a i n  h o l e  beneath t h e  c ross  f l o w  d r a i n .  A i rp lanes  
with s e r i a l  Nos. BB-1038, BB-1188 ( t h e  acc ident  a i r p l a n e ) ,  BB-1134, 
BB-1194, 88-1311, and c u r r e n t  p roduc t i on  a i r p l a n e s  d i d  n o t  con ta in  t h e  
v e r t i c a l  d r a i n  ho le.  The v e r t i c a l  d r a i n  h o l e  a l l ows  t h e  accumulated water  
t o  d r a i n  i n t o  t h e  a i rp lane ' s  v e n t r a l  f i n ,  which has t h r e e  atmospheric 
d r a i n  ho les .  Beech engineers cou ld  no t  exp la in ,  no r  cou ld  they  produce 
any documentation t o  exp la in ,  why some o f  t h e  a i rp lanes  conta ined t h e  
v e r t i c a l  d r a i n  ho les  and t h e  o the rs  d i d  n o t .  A rev iew o f  t h e  eng ineer ing  
change orders  d i d  not  d i s c l o s e  any reason f o r  t h i s  anomaly. 

Whi le t h e  Safe ty  Board cannot conclude t h a t  a l l  8200 c ross  f l o w  and 
v e r t i c a l  d r a i n  ho les  do n o t  conform t o  t h e  eng ineer ing  p roduc t i on  
drawings, i t  i s  apparent t h a t  some a i rp lanes  do n o t  conform. There fore ,  
the Sa fe ty  Board be l i eves  t h a t  t h e  Federal A v i a t i o n  A d m i n i s t r a t i o n  (FAA) 
should rev iew  t h e  q u a l i t y  c o n t r o l  procedures used by Beech t o  ensure 
s t r i c t  c o n f o r m i t y  t o  t h e  eng ineer ing  p roduc t i on  drawings. Because 
numerous 8200 s e r i e s  a i r p l a n e s  a r e  a l ready  i n  se rv i ce ,  t h e  FAA a l s o  should 
i s s u e  an A i rwor th iness  D i r e c t i v e  (AD) r e q u i r i n g  an immediate f i e l d  
i n s p e c t i o n  o f  the cross f l o w  d r a i n  ho les;  t h e  AD should i n c l u d e  
maintenance i n s t r u c t i o n s  f o r  those a i rp lanes  t h a t  do n o t  conform t o  t h e  
p roduc t i on  drawings. 

I n  a d d i t i o n ,  a p laca rd  (P/N 50-440101) mounted on t h e  "C" channel 
s t a t e s :  The arrow on t h e  p l a c a r d  i s  in tended t o  
p o i n t  t o  t h e  cross f l o w  d r a i n  h o l e  about 1.5 inches away. However, 
because o f  t h e  placement o f  the p lacard,  t h e  arrow a l s o  p o i n t s  a t  a 
t o o l i n g  h o l e  a t  t h e  immediate edge o f  t h e  p lacard .  The Sa fe ty  Board 
b e l i e v e s  t h i s  placement may l e a d  t o  confusion i f  p i l o t s  are r e q u i r e d  t o  
i n s p e c t  t h e  a r e a  p r i o r  t o  t h e  f i rst f l i g h t  o f  t h e  day. 

A rev iew  o f  the maintenance manual and va r ious  i n s p e c t i o n  sheets f o r  
t h e  8200 s e r i e s  revealed t h a t  i nspec t i on  o f  t h e  a f t  fuse lage c ross  f l o w  
d r a i n  a rea- -wh ich  i s  noted as a c r i t i c a l  a r e a - - i s  t o  be performed every  
150 hours.  The P i l o t ' s  Operat ing Handbook does n o t  r e q u i r e  t h e  p i l o t s  t o  

"KEEP D R A I N  HOLE OPEN." 



i nspec t  t h i s  area d u r i n g  t h e i r  p r e f l i g h t  inspec t ions .  l h e  S a f e t y  Board i 
b e l i e v e s  t h a t  t h i s  c r i t i c a l  area should be inspected be fo re  each f l i g h t .  
Access t o  t h e  cross f l o w  d r a i n  area i s  gained through t h e  access door on 
t h e  lower  r i g h t  s ide  o f  t he  fuselage,  a f t  o f  t he  a f t  pressure bulkhead. 
The door i s  secured w i t h  about 20 O m s  fas tener  screws and a key l o c k .  

t he  Federal  A v i a t i o n  A d m i n i s t r a t i o n :  
Therefore,  t he  Na t iona l  Transpor ta t  i o n  Safety  Boards recommends t h a  

Reassess the  des ign  requirements and con fo rm i t y  o f  t he  c ross  
f l o w  d r a i n  ho les t o  the  s p e c i f i c a t i o n s  shown i n  Beech A i r c r a f t  
Corpora t ion  eng ineer ing  drawing 50-440014 f o r  t h e  Beech 8200 
and o t h e r  K ing A i r  s e r i e s  a i rp lanes  w i t h  s i m i l a r  c o n s t r u c t i o n  
c u r r e n t l y  i n  p roduc t i on .  (Class I ,  Urgent Ac t i on )  (A-89-18) 

Issue an a i rwor th iness  d i r e c t i v e  (AD) r e q u i r i n g  an immediate 
f i e l d  i nspec t i on  o f  a l l  Beech 8200 and o t h e r  K ing  A i r  s e r i e s  
a i r p l a n e s  w i t h  s i m i l a r  c ross  f l o w  d r a i n  ho le  c o n s t r u c t i o n  t o  
ensure t h a t  t he  c ross  f l o w  d r a i n  ho les conform t o  dimensions 
i n  t h e  eng ineer ing  drawing 50-440014. The AD should i n c l u d e  
maintenance i n s t r u c t i o n s  f o r  en la rg ing  the  h o l e  o r  removing 
epoxy sea le r  i n  those a i r p l a n e s  t h a t  do n o t  conform t o  t h e  
dimensions and should c o n t a i n  r e p o r t i n g  requi rements t o  t h e  
Federal  A v i a t i o n  A d m i n i s t r a t i o n  t o  ensure t h a t  a l l  a i r p l a n e s  
are  inspected and t h a t  t h e  scope o f  t he  nonconformi ty  i s  
de f i ned .  (Class I ,  Urgent Ac t i on )  (A-89-19) 

U n t i l  t h e  adequacy o f  maintenance inspec t ions  a t  150-hour 
i n t e r v a l s  can be determined, r e q u i r e  p i l o t s  t o  i nspec t  t h e  a f t  
fuse lage cross f l o w  d r a i n  area o f  Beech 8200 a i r p l a n e s  p r i o r  
t o  the  f i r s t  f l i g h t  o f  t he  day. The i n s p e c t i o n  should v e r i f y  
t h a t  t h e  cross f l o w  and o t h e r  d r a i n  ho les a re  unobst ruc ted  and 
should emphasize t h e  p o t e n t i a l  f o r  mis tak ing  t h e  t o o l i n g  h o l e  
i n  t h e  "C" channel f o r  t h e  c ross  f l o w  d r a i n  ho le .  (Class I ,  
Urgent Ac t ion)  (A-89-20) 

Require t h a t  t h e  Federal A v i a t i o n  A d m i n i s t r a t i o n  
manufactur ing i nspec to rs  conduct an i n s p e c t i o n  o f  Beech 
A i r c r a f t  Corpora t ion  q u a l i t y  c o n t r o l  assurance procedures t o  
v e r i f y  adherence t o  s p e c i f i c a t i o n s  i n  eng ineer ing  p r o d u c t i o n  
drawings. The i n s p e c t i o n  should inc lude a de te rm ina t ion  o f  
whether the  v e r t i c a l  d r a i n  ho le  i n  Beech 8200 s e r i e s  a i r p l a n e s  
prov ides  an a d d i t i o n a l  e f f e c t i v e  method f o r  ensur ing  adequate 
water dra inage.  (Class 11, P r i o r i t y  Ac t ion)  (A-89-21) 

KOLSTAD, Ac t i ng  Chairman, and 
Members, concurred i n  these recommendat ions.  

A c t i n g  Chairman 


