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Len Bourel pilot, left), Doug Blackmore (flight engineer, right)



Commentary by Doug Blackmore:

The idea behind the endurance event is to keep the plane in the air as long as possible
without refueling. The engine size is restricted by total displacement, and there is a four
pound (64 0z) gross weight limit.

Two days before the official flight, we had a pair of uncommanded engine shutdowns.
This filled me with dread and disappointment at the prospect of repeating the failed
attempt of September last year. To make matters worse, the night before had
forecasted 18 km/h winds gusting 27 for our flight on Saturday. | did not really consider
canceling because too much effort had gone into coordinating the participation of
everyone, but | was not looking forward to the flight.

Things started looking better on Saturday morning when the forecast had
turned for the better, now at 14 km/h gusting 20. When we got to the field, the
actual conditions were better still, about 9 km/h with only occasional gusts to
15. It was beginning to look worthwhile to launch an endurance attempt.

It was a long 16-month journey getting to Centennial Park for this flight. | had set an
endurance record with my son Daniel in May 2016 and have since tried a variety of
"iImprovements” to extend that two-and-a-half hour record. After exhaustive research
and testing, | rejected most of the improvements.

OS 15 LA rigged with RC needl valve.

The OS 15LA engine goes quite rich as you reduce the throttle. Since the previous
record was set without a flight-adjustable needle valve, this was the biggest opportunity
for improvement. | tried the Perry remote-controlled needle valve last year but it was too
sensitive on the 15LA. This year, | decided to use the manufacturer's needle valve and
rig a radio-controlled mechanism to adjust it in flight. Of all the improvements
considered, the RC needle valve is the only one that had a hope of setting a new
record.



Testing was constantly plagued by random engine shutdowns. It was thought that the
engine might be getting too cool or too lean. The fuel that provided the best chance was
the same Omega 25% nitro glow fuel used to set the prior record.

Bumble Bee S Black Wasp

The new plane is called the Black Wasp. It is based on last year's Bumble Bee, but
slightly larger in order to reduce the risk of stalling/crashing as the Bee did during tests.
To keep the weight down, the Wasp runs without a muffler, and the heavy Du-Bro clunk
tanks are replaced with aluminum beer cans. The RC needle valve servo was modified
with an extra lead for motion indication - LEDs at the wingtip show green for lean and
red for rich.

Green and red LEDs under the wingtip indicate needle valve motion: green for lean, red for rich.

Len and | had a quick test flight a week
before our record attempt just to confirm
the leadout guide position and check the
tank plumbing. A small leak was found in
the centre tank so | rebuilt all three tanks
with new beer cans. Chris Brownhill test
flew for me two days before the record
attempt when we had two uncommanded —= : =
engine shutdowns. It could have t_)een the Parallel plumbing provides a smooth fuel
return of random shutdowns, but it was also level drop of all three tanks simultaneously.
possible that the tank's fuel outlet became

uncovered in turbulent conditions. To eliminate the problem, | hastily installed a bubble
trap made from an aluminum cigar tube. It can trap three quarters of an ounce of air
while keeping the engine running.




A: Centre tank feeds the bubble
trap. It is offset from the other
tanks to make it the one that
empties last.

B: The bubble trap holds three
quarters of an ounce and is
plumbed between the centre tank
and the engine. It is purged of air
just before starting the engine.

We arrived at 7:00 AM to beat the wind on the Saturday of our official flight. The new
rules allow for up to four team members, so Chris and Len could have taken turns flying,
but Chris was officiating the event and not available to fly. For the first time, | gave the
Black Wasp a full load of fuel and we began our record attempt with a bubble trap never
tested in flight. Of course we were both wearing our fashionable antenna!

Doug Blackmore Len Bourel

| recorded video of the launch, but when taking another photo | discovered a memory
card error. | had lost the footage and could take no more camera shots. | am very glad
to have the photos and video taken by Chris Hubbard and Janek Zalewski.

Within ten minutes of the launch, Len asked me how long it had been; we had a long
way to go! | was sat on the upwind side of the centre so as not to interfere with any wind
dramatics Len had to deal with. This meant | could not see just how difficult his task
was. As the flight went on, the wind became more gusty and unpredictable. On at least
two occasions, the plane almost crashed. However, Len's superior piloting saved the
day.



Len Bourel flying the Black Wasp during the record-setting flight.

My job was no easier. | was in constant conflict over
how lean to set the mixture. Too rich a setting
wastes fuel and will not set a record; too lean risks
killing the engine. Many times we heard the engine
stutter, including once when the engine started to
spin down. Each time, my remedy was to hit the
“rich" lever on the transmitter to keep the engine
alive. We settled into a routine of me asking Len if
he could handle less speed. | would reduce the
throttle and let the engine settle on the new fuel
pressure. Then | would correct the mixture, always
testing "rich" first. If "rich" caused the engine to
speed up, then we were too lean. If not, | would
adjust to the "lean” side and find the right balance. Our lap time was eight
seconds for the last hour and a half of the flight. At any given throttle
setting, the mixture needs to be rechecked periodically because of the
leaning effect of the dropping fuel level. | was also using my pitch pipe to
monitor the engine's RPM.

Doug Blackmore on the transmitter
during the record-setting flight.

Pitch Pipe



We kept in touch with the officials via text messages. We could
send text using our phones, then hold up a big "TEXT" sign to
draw attention. It worked quite well.

At around two hours and five minutes, within 20 minutes of the
‘ I previous record, we had another engine burp. We suspected we
" were running low on fuel. It is difficult to describe the anxiety at this
point, being so close to setting a new record. It was not too bad for me because |
already held the previous record, but this was Len's first record attempt. His piloting
never wavered, but | could tell the anxiety was mounting for him. At the moment we

passed the old record, Len did not believe it. It took a full minute to sink in that he held
the new endurance record!

We expected to run out of fuel at any moment. It would not have been worth all the
effort unless we beat the old record by at least 15 minutes. My anxiety was dispelled as
we passed two hours 45 minutes. The next target was an even 3 hours. As we hit that
one, we were amazed to be still flying. The next target was 3 hours 27 minutes in order
to surpass the old record by a full hour. The minute leading up to that got quite hairy!
The wind was picking up and the engine was
running roughly; I could not settle the engine with
mixture adjustments. This was it. The turbulence 03 . 2 8 . 2 5
was sloshing the fuel around the main tanks, . .
uncovering the fuel outlet, and filling the bubble
trap with air. When we passed the 3:27 target, we
knew 3:30 was unlikely. The engine spun down for good and we landed at 3 hours 28
minutes and 25 seconds, bettering the prior record by 1 hour 1 minute and 29 seconds.
Considering how negative | felt the night before, it was truly amazing to be sitting in the
centre with Len, holding such a definitive record. | could hardly believe it myself.

Len sat down to recover from his 1800 lap ordeal while | retrieved the plane. Post flight
inspection showed less than a quarter ounce of fuel left - just the dregs of unusable fuel
from the low points of the fuel tubing.

The Bumble Bee record set last year
was not difficult to execute - it was a
calm day and only the throttle to
manage. That record was achieved on
the bench with a good design and
build. The same cannot be said of the
Black Wasp record. The Black Wasp
had an incremental design
improvement but the execution was far
more difficult. Len expertly kept the
plane in the air under very difficult wind
conditions at extremely slow airspeeds
for well over three hours, the longest

Endurance team: Doug Blackmore (L), Len Bourel (R)



flight of his life. Keeping the engine running with radio control throttle and needle valve
was also quite challenging for me. The new record is a true team effort with each of us
performing critical and difficult tasks.

| must mention the contribution of Chris Brownhill. Although he did not get to fly the
record-setting flight, he did most of the research flying with me throughout the summer,
testing fuel systems, without complaint. Without this help, the design of the Black Wasp
would have been seriously delayed, and | thank him sincerely for all that he did.

Thanks also to Juan Barrada and Chris Hubbard for time keeping. Finally, | am grateful
to have a friend like Len to share this experience and the endurance record.

Chris Brownhill (L), Janek Zalewski (C), Juan Barrada (R)



