


ways to mitigate risk; here are a few:

» Inspect if applicable; have the
component checked by a mechanic
before leaving on a long flight. For
example, some of the newer vacuum
pumps have an inspection port al-
lowing the vanes to be checked for
wear. Cylinders can be checked for
burn marks indicating leaking com-
bustion gases.

= Replace the component with a
new or rebuilt one. This will ensure
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you are not in the wear-out phase. A
word of caution: It is good practice
to fly a few hours on the component
before leaving on a long trip to en-
sure that the component is out of the
infant mortality phase.

* Backup: Install a backup system
such as a backup electric fuel pump
or standby vacuum system.

» Spare: Carry a spare component
with you on the trip. This may not
stop the failure from happening, but
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it will keep you from being stranded
for several days in Timbuktu, eating
beetles while you wait for a spare to
arrive.

A REAL-WORLD EXAMPLE

I'm a junkie for adventure tales of all
types, and one thing I have concluded
is that surviving intact is better than
the alternative. With this in mind, we
proceeded to apply this risk manage-
ment technique to our upcoming Arc-
tic trip.

First, we established the prob-
abilities of failure for various critical
components of the Beaver. There are
many Beavers in the Seattle area, and
we found the owners very willing to
let us review the logbooks in return
for a copy of the results. We looked
at the maintenance records for several
Beavers, covering 17,113 hours of air-
frame logs and 11,580 hours of engine
logs. Failures were recorded for 49 dif-
ferent components. For simplicity, we
will inclnde only six of the compo-
nents in this study. Failure probability
for each component was calculated
using the previously described equa-
tion. Since we were interested in fail-
ure rates over the entire trip, we mul-
tiplied the hourly probability by the
trip time (100 hours) to determine the
failure probability for each compo-
nent over the entire trip.

Lastly, we categorized each failure
into one of the aforementioned sever-
ity categornies. The results are shown
graphically on the chart on page 56.

As can be seen in the upper right
section of the graph, there were three
conditions where the probability of
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failure was higher than our acceptable
limit. For these conditions, the risk
will be mitigated as shown below:

* Battery Failure: Install a new bat-
tery prior to flight. Take along one ful-
ly charged spare battery and electrical
cables for connecting the batteries of
the two aircraft.

» Single Magneto Failure: Install
freshly rebuilt magnetos and run for
at least 50 hours, but no more than
300 hours. Carry one spare magneto
on the trip.

» Cylinder Failure: Install a rebuilt
engine including cylinders and run
it for at least 50 hours, but no more
than 300 hours. Inspect the cylinders
for leaks and cracks, right before leav-
ing on the trip, and run a compres-
sion check. Cache a cylinder assembly
at Cambridge Bay, located midway
through the most remote part of the
flight.

FINAL THOUGHTS

The method discussed in this article
is one way of evaluating risk for long
trips over remote terrain or oceans;
for a reliability engineer it will seem
overly simplistic—for others it may
be complex. The process is more im-
portant than the actual values shown
in this report. You may choose to set
your own definitions for severity and
probability.

Obtaining the failure data for a spe-
cific aircraft may seem daunting, but it
is really easier than you might expect.
Type clubs, your local flight school or
fixed base operator, or your own log-
books are all sources of reliability data.

FAR LEFT: Sporting an adventurer’s
grin, Douglas Devries, sits in the open
cockpit of his Stearman. LEFT: His
Beaver in Southeastern Alaska, moored
in an inlet east of Sitka.

I found most pilots and operators will-
ing to cooperate in a study like this.

The process may seem. to require a
lot of effort, but if you're planning an
extended flight over remote terrain or
the oceans, a risk analysis could en-
sure that you are around to brag about
the trip afterward.
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When you insist on Cleveland components, you're maintaining
the integrity of a complex and critical system. A system you trust your

By having parts installed that are designed to work together, you
not only keep the system in top working order; you keep the warranty
from being voided by the use of non-Cleveland components.

Which makes the few cents more per
landing that you pay for Cleveland totally
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Oh, one last thing. If you are won-
dering what caused the Beaver engine
problem described in the first para-
graph—the number one cylinder head
cracked into two pieces. £z

Douglas DeViies is an engineer, pilot,
and restover residing in Kenmore,
Washington. He spends his leisure time
flying and filming in a 1942 Stearman
and a 1955 de Havilland Beaver
seaplane. Contact him at douglasd@
vectoredflight.com or visit www.
VectoredFlight.com.
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