
UNITED STATES OF AMERICA 

WASHINGTON, D.C. 
NATIONAL T ANSPORTATION SAFETY BOARD 

ISSUED: July 12, 1973 

Adopted by  the NATIONAL TRANSPORTATION SAFETY BOARD 
a t  i t s  office i n  Washington, D .  C. 
on the 20th day ofJune 1973 

SAFETY RECOMMENDATIONS A-7.3-47 & 48 

A s  a r e s u l t  of t h e  National Transportat ion Sa fe ty  Board's 
i nves t iga t ion  of an inc ident  involving Cessna a i r c r a f t ,  Model 421, N42l~C,  
which was en route  from S a l t  Lake City,  Utah, t o  Los Angeles, Ca l i fo rn ia ,  
on February 19, 1973, t h e  Safe ty  Board i s  submitt ing recommendations f o r  
your cons idera t ion .  

A i r c r a f t  N421MC, owned by Magana & Cathcar t ,  Attorneys,  Los Angeles, 
Ca l i fo rn ia ,  w a s  a t  22,000 f e e t  m . s . l . ,  when t h e  p i l o t  noted both o i l  
p ressure  gauges f luc tua t ing  and going t o  zero.  Tlie p i l o t  landed the 
a i r c r a f t  a t  McCarran F i e l d ,  Las Vegas, Nevada, without f u r t h e r  d i f f i -  
c u l t i e s .  When checked, the  l e f t  engine had two qua r t s  of o i l  and t h e  
r i g h t  engine had t h r e e  quar t s  of o i l .  
o i l  p e r  engine.  
imminent and t h a t  only t h e  p i l o t ' s  c lose  monitoring of t h e  o i l  gauges 
aver ted  complete f a i l u r e .  

Normal capac i ty  i s  l 3  quar t s  of 
The Board bel.ieves that a double engine f a i l u r e  was 

Both engines and t h e i r  o i l  systems were inspected and were 
r e f i l l e d  t o  t h e  maximum of 13 quar t s  p e r  engine.  

The a i r c r a f t  was then flown, a t  lower than  normal a l t i t u d e s ,  from 

The l e f t  engine 
McCarran F i e l d  t o  Santa Monica, Ca l i fo rn ia .  The engines were 
re inspec ted  immediately upon a r r i v a l  a t  Santa  Monica. 
o i l  supply was down four  quar t s  and t h e  r i g h t  engine was d0r.m one q u a r t .  
The owners grounded t h e  a i r c r a f t  a s  defec t ive .  

Both engine turbochargers on Nic2lMC were replaced wi th  moaified 
u n i t s .  The modified turbochargers were suppl ied by Cessna A i r c r a f t ,  
and each new u n i t  incorporated a check valve i n  the turbocharger o i l  
r e tu rn  l i n e  between t h e  a i r - o i l  separa tor  and t h e  o i l  scavenge pump. 
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The above-cited inc ident  i s  not an i s o l a t e d  occurrence.  There 
were seven other ins tances  repor ted  t o  Cessna i n  t h e  p a s t  2 years  
involving o i l  quan t i ty  l o s s  i n  Model 421 a i r c r a f t .  
cases,  the  immediate f i x  was t o  replace t h e  turbochargers  with modified 
u n i t s .  The incorpora t ion  of a check valve i n  t h e  o i l  r e t u r n  l i n e  is a 
temporary f i x  recommended by Cessna t o  a l l e v i a t e  t h e  condi t ion of o i l  
l o s s  u n t i l  a permanent f i x  can be engineered. 

I n  each of t h e s e  

Cessna A i r c r a f t  Engineering t h e o r i z e s  t h a t  t h e  o i l  l o s s  was cause 
by  a i r  leakage p a s t  the turbocharger  compressor s h a f t  o i l  c o n t r o l  r i ngs  
which allowed ?he o i l  c a v i t y  and t h e  o i l  r e t u r n  system of t h e  turbo-  
charger t o  become p ie s su r i zed .  
i e t u r n  system, t h e  o i l  became ae ia ted ,  rrhich foamed t h e  o i l ,  and thus  
decrease6 t h e  e f f i c i ency  of t h e  o i l  scavenge pump. The a i r - o i l  
separa tor ,  loca ted  domistream of t h e  scavenge pump, allol.red a po r t ion  of 
t h i s  emulsion t o  be pumped oveiboard through lhe a i r - o i l  separa tor  vellt 
when hack p i e s s u i e  occurred in Lhe r e tu rn  l i n e .  

I n  add i t ion  t o  t h e  p r e s s u r i z a t i o n  of t 

The quest ion of scavenge pump e f f i c i ency ,  when o i l  foaming is 
present ,  i s  being pursued by Continental  Motors, t h e  engine manufacturer. 
Cont inental  Motors has tested 25 engines with turbochargers  i n s t a l l e d  t o  
eva lua te  t h e  scavenge pump opera t ion .  To da te ,  t hese  ground tests have 
been negat ive in that nothing d e f i n i t i v e  could be determined from t h e  
t e s t s  t o  i n d i c a t e  any change i n  t h e  normal opera t iona l  func t ion  of t h e  
Pump. 

It i s  our understanding t h a t  t h e  Federal  Aviat ion Administration 
processing an Airvorthiness  Di rec t ive  t o  i n s t a l l  a check valve i n  t h e  
a i r - o i l  separator  r e t u r n  l i n e  a s  a temporary f i x  t o  t h e  o i l  l o s s  prob 
Notwithstanding, t h e  Board be l i eves  t h a t  t h e  danger of engine f a i l u r e  
from o i l  deple t ion  and lack  of l u b r i c a t i o n  due t o  the aforementioned 
coudi t ions  v i l l  p e r s i s t .  Therefore, t h e  Nat ional  Transpor ta t ion  S a f e t y  
Board recommends t h a t  t h e  Federal  Aviation Administration: 

1. R e s t r i c t  t h e  maximum f l i g h t  a l t i t u d e  of t h e  Cessna 421 u n t i l  a 
permanent f i x  t h a t  w i l l  e l imina te  t h e  o i l  quan t i ty  l o s s  problem 
can be determined and i n s t a l l e d .  

Reevaluate t h e  engine turbocharger system on t h e  Cessna 421 
a i r c r a f t  regarding i t s  s u i t a b i l i t y  f o r  h igh -a l t i t ude  opera t ions .  

2 .  

Reed, Chairman, McAdams, Thayer, Burgess, and Haley, Members, 
concurred ii i  t h e  above recommendations. 

By: 


