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Decisions, Decisions...
 

was scheduled for an 
ATP check ride. The 
examiner had a reputa­

___ tion of being fair, but 
thorough. As the preflight oral 

My instrument flying could 
hardly have been better. The hold­
ing came off great, and I nailed the 
approaches. The ride was essential­
ly over, and we were on our way 

examination proceeded I could see back home when he asked me 
where to land is the hard part, and 

that his fairness came chiefly from what I would do if the engine chip 
(3) what to do after you are on the 

his ability to put me at ease, and to light illuminated now. 
ground may also be a problem. 

eliminate any thoughts that I was We were less than six miles 
The following segment was being asked "trick" questions. He from our mid-cities heliport. It was 

taken from the article "Challenge seemed to have a knack of quickly now that my quick and confident 
of the Chips" in Issue 12 of thedetermining areas where I was "Land as soon as Possible" answer 
Transportation Safety Board ofstrong and where I was weaker. He during the oral exam became more 
Canada's Aviation Safety spent less 
Reflexion magazine. ... the engine time where I LAND AS SOON AS POSSffiLE: chip light in a ... Bell 206L heli­was obviously 

strong; but copter illuminated during flight. 
The pilot landed and, after having 

Land without delay at the nearest suitable 
probed deeper area at which a safe approach and landing 

found only a small amount ofwhere he is reasonably assured. metal paste (fuzz) on the forwardfound my 
facing chip detector, he continued weaknesses. difficult. I stammered a bit, and 
the flight. He didn't try to impress me with said that if there were no other 

how smart he was, but rather if I Later that morning, during a indications of engine problems ­
was qualified for the rating I flight ... with five passengers high temperature, low pressure, or 
sought. aboard, the engine chip light illu­noises - I would continue to the 

One of the questions he asked 
during this oral exam was about 
the flight manual procedure for an 
engine chip light in the 206L3 

heliport; even though there were 
plenty of suitable landing sites 
along the way. 

He didn't argue with my deci­
sion, but we did discuss some 
things: (1) the flight manual pro­
cedure is easy to remember, (2) 
making the decision of when and 

which we would be flying later. He 
accepted without comment my 
quick and confident answer ­
"Land as soon as possible". 

I was feeling very good after 
the oral exam and was confident 
that the flight would go equally as 
well. 

It did. 



It's an apocryphal story that allegedly 
happened late on night during bad weather, 
as heard over the tower radio: 

Helo Pilot: "Roger I'm holding at 3,000 over 
such-and-such beacon." 

Second Voice: "NO! You can't be doing that. 
I'm holding at 3,000 over that beacon!" 

(brie/pause) Helo Pilot: "You idiot, 
you're my co-pilot. " 
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minated again. The pilot landed, 
shut down the engine, and inspect­
ed the chip detector. He again 
found only a small amount offuzz, 
cleaned and reinstalled the chip 
detector, and took off to continue 
the flight. 

Two minutes after take-ojf; at 
an altitude of about 1,000 feet 
above ground level, three loud 
bangs were heard, followed by a 
complete engine power loss. The 
pilot autorowted to a landing; 
however, the main rotor blades 
severed the tailboom. No one was 
injured. 

The TSB determined the pilot 
incorrectly assessed the engine as 
airworthy and took off to continue 
the flight. The engine stopped 
when the No.1 bearing failed as a 
result of separator and/or roller 
wear, the reason for which could 
not be determined. 

Contributing to the occurrence 
was the lack of adequate training 
for pilots on checking chip detec­
tors and the absence of any guid­
ance on inspecting and assessing 
chip detectors in the flight opera­
tions manual. 

The Allison 250-C20R engine 
had accumulated 1,718.9 hours of 
operation since '!ew. According to 

the engine maintenance data, there 
has been an engine chip light at 
1,606.2 hours when afew small 
chips were found in the forward 
facing chip plug. No metal was 
found during the 200-hour inspec­
tion carried out at 1,673.8 engine 
hours. 

The Operations and 
Maintenance Manual for the 
Allison 250-C20R outlines what 
are acceptable amounts of chips. 
When "fuzz" has been found and 
the magnetic plug has been 
replaced. the following actions are 
to be taken: 

1) Carry out a 30 minute ground 
run at power and observe 
engine operation and chip light 
prior to releasing the aircraft 
for flight. 1f the chip light illu­
minates during the 30­
minute ground run, 
remove the engine from 
service. 

2)	 If warning light does
 
not illuminate during
 
30-minute ground run,
 
inspect plugs for further
 
accumulation of magnet­

ic particles, debris,
 
chips, flakes, and sliv­

ers. Clean and reinstall
 
magnetic plugs.
 

If a warning light illumi­I 3) 
nates within the next 

eight operating hours following 
a 30-minute ground run and the 
cause is determined to be an 
accumulation of magnetic par­
ticles and debris (chips, flakes 
or slivers) remove the engine 
from service. 

The above information is avail­
able to maintenance personnel but 
is not readily available to flight 
crew. The company's Flight 
Operations Manual, issued to 
flight crews, did not contain any 

I information on the required main­
tenance procedure for inspecting 
chip detectors that would assist the 
flight crew in correctly assessing 
engine airworthiness ... 

This is an example of a situa­
tion where a pilot is faced with 
making a decision with incomplete 
information. He had been trained 
to remove, check and replace mag­
netic plug detectors, but was 
unaware of the criteria for deter­
mining an engine's airworthiness. 

One could imagine that had this 
pilot known the criteria that was 
listed in the maintenance manual 
he would have known to do the 
30-minute penalty run, and would 
not have continued to fly after 
experiencing the second caution 
light. Some Flight Manuals include 
a general statement at the begin­
ning of the 
Emergency!Malfunction 
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Procedures Section that the heli­
copter should not be operated fol­
lowing any emergency landing or 
shutdown until the cause of the 
malfunction has been determined 
and corrective maintenance action 
taken. In this case the pilot appar­
ently considered inspecting, clean­
ing and replacing the plug, as suf­
ficient. 

One can also argue that had this 
information been in his rotorcraft 
flight manual he would not be 
making a decision with incomplete 
information. But a flight manual 
can go only so far. For example, 
although it may specify an emer­
gency procedure, such as an 
autorotation, is required under cer­
tain circumstances, it does not 
describe how to do an autorotation. 
The flight manual specifies the 
procedures to be taken after a sys­
tem malfunction, but it is not the 
comprehensive document that 
describes how to repair the mal­
function, nor does it list the criteria 
for return to service - the mainte­
nance manual is for that purpose. 

However, a pilot should know 
the maintenance actions he is 
authorized to perform. In the U.S., 
dependent on which part a pilot is 
operating under and the training he 
has taken, he may be authorized to 
conduct certain preventive mainte­
nance actions, to include the 
removing, checking, and replacing 
of magnetic chip detectors. 

Decisions ... 
Every flight is a continuous 

series of decision making events, 
primarily aimed at achieving cer­
tain goals. 

Aviation decision making is 
largely based on recognizing a 
standard situation, and applying 
the appropriate standard decision. 
Sort of a cause and reaction. I 
learn that the weather is below 
VFR minimums at destination, so I 

must request a special VFR clear­
ance. I do not see the runway envi­
ronment at decision height on the 
ILS approach, so I must make a 
missed approach. 

An aviator trains/studies to be 
able to recognize those standard 
situations, to remember the accom­
panying decisions, and to develop 
certain skills. Many of these stan­
dards are committed to memory 
because they may have to be used 
at a moment's notice on any flight. 
These standards are written in vari­
ous documents - Flight Manuals, 
Maintenance Manuals, Federal 
Regulations, Company Policy and 
Procedures, etc. 

In an ideal world every situa­
tion and decision would be stan­
dardized. Everything would be 
written in some document. 
Everything a pilot needs to know 
would be thoroughly addressed at 
some point in his training and edu­
cation. And the pilot would retain 
and be able to recall everything he 
ever learned. 

But it's an imperfect world. 

Not every situation and deci­
sion is standardized, nor is every 
pilot perfectly trained. It's not 
unusual to have decisions made 
with incomplete information, and 
in a flying situation decisions are 
frequently time constrained and 
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cannot be postponed. 

What's the answer then? How 
can an aviator expect to cope with 
an unusual situation or make deci­
sions with incomplete information? 

It may seem too academic, but 
it is a combination of things. 

Study, training, practice and 
experience are the ways to accu­
mulating an understanding of the 
standards. Paying attention to 
what's happening - situational 
awareness - provides the frame­
work for recognizing the applica­
bility of the standards, or the need 
for innovation and imagination. 

Decision making is not neces­
sarily easy. It requires a solid base 
of knowledge, situational aware­
ness, composure under stress, 
imagination, and the assertiveness 
to choose a conservative decision. 
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