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Endeavor

Prologue - Mike Arnold and the AR-5

On August 30, 1992, Mike Arnold of
Pinole, CA shocked the technical side of
the aviation world when he set a new three
kilometer straight line world's speed record
over an NAA/FAI supervised course near
Davis, CA. Very shortly, world renowned
aerodynamicists such as Bruce Carmichael
and Irv Culver were either knocking at
Mike's door or otherwise contacting him
for information on how he had accom-
plished such a feat.

Why such a hubbub? In the context of
the time, 1992, Mike's four-way average
speed of 213.18 miles per hour paled in
comparison with the standards of the day:
the Mach 2 atmospheric speeds of con-
temporary jet fighters and the escape
velocity rockets routinely achieved as they
blasted off into outer space. What grabbed
the attention of aerodynamicists was the
fact that Mike had set the new record in a
little airplane he had designed and buiit
that was powered with a two-stroke Rotax
582 rated at 65 horsepower. There was no
way that airplane could have gone that fast
on that small amount of power, the aerody-
namicists instantly recognized, unless Mike
had somehow reduced his total airframe
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drag to an unusual minimum. The profes-
sionals were even more intrigued when
they learned that Mike was a self-taught,
strictly amateur aircraft designer. Never
having darkened the door of an aeronauti-
cal engineering school, he was a film maker
whose aviation background was limited to
flying as a sport pilot and some composite
fabrication experience gained by a short
stint in the mid-'70s working with Fred Ji-
ran at his sailplane repair facility at Mojave,
CA.

Mike had been an aviation enthusiast all
his life, however. He built models, read
everything he could lay hands on - espe-
cially about World War Il fighters - and
dreamed about someday designing and
building his own affordable, mini-fighter.
He was particularly devoted to poring over
Sighard Hoerner's book, “Fluid Dynamic
Drag,” and it was from those pages that he
came up with the idea that there was more
‘to be gained by reducing the drag that de-
velops at the intersections of various
airframe components than was commonly
supposed - or, at least, paid a lot of atten-
tion to. That was especially true, he came
to believe, on small, lightweight airplanes
because their intersection drag was a
higher percent of total drag than it was on

larger, heavier aircraft.

Finally, in 1981 Mike began designing
his own low power, high performance mini-
fighter, which he named the AR-5. It would
be a single place, low wing, all-composite
monoplane just large enough to comfort-
ably accommodate his near six foot frame -
about the size of a Midget Mustang. In its
design and construction, Mike used all the
go-fast techniques that were within his
budget and capabilities: laminar flow airfoil
sections, the smooth surface possible with
composites and light weight - 488 pounds
empty. Surprisingly, in spite of having a
fixed gear and a rather blunt, round cowling
(it looked like a miniature radial engine
cowl), the AR-5 had a flat plate equivalent
of just .88 square feet. The fixed, closely
faired main gear was somewhat unusual in
that the legs were mounted well out on the
wings - out of the prop wash - and close
enough to vertical to be very near the ideal
angle for lowest intersection drag.

Where Mike went off on his own, based
on his interpretation of Hoerner's research,
was in his efforts to reduce the wing-to-
fuselage intersection drag. First, he made
his fuselage sides run parallel from the
highest point of the wing airfoil section
back to the wing's trailing edge. Second,



he added expanding radius wing root fair-
ings, and, third, he positioned the cockpit
canopy so that its highest point was directly
above the trailing edge of the wing. The
concept was to properly align areas of posi-
tive and negative gradient pressure so that
one did not combine with another to in-
crease intersection drag. Positive pressure,
such as that on the aft portion of the wing,
produced a lot of drag. Negative pressure,
such as that on the front portion of the wing
and canopy, produced less drag. Placing
the high point of the canopy (negative pres-
sure) over the trailing edge of the wing
(positive pressure), Mike reasoned, would
avoid the added build-up of drag that would
result if the canopy was placed further for-
ward so that the positive pressure created
aft of its high point would become aligned
vertically with the wing trailing edge’s posi-
tive pressure.

From its inception, Mike wanted the AR-
5 to be a “dog fighter." He wanted a good
rate of climb on 65 hp and he wanted the
airplane to be capable of turning inside any
“adversary” he might encounter. As it
turned out, the AR-5 exceeded his expecta-
tions to a surprising degree. It not only
climbed at 1,000-1,200 fpm and turned in-
side all his friend'’s airplanes, it also proved
to be faster than he had dared hope - which
led him to go for the world speed record for
aircraft in the FAI Class C1a0 (under 661
pounds gross weight).

For Mike, the amazing performance of
his AR-5 was validation for his ideas on in-
tersection drag. Besieged with the
question, “Why does it go so fast?” he
wrote an article on the AR-5, which | had
the pleasure of publishing in the January

1993 issue of EAA's magazine, Sport Avia-
tion, and produced two videos, which he
offered for sale. One dealt with his efforts
to reduce intersection drag and the other
detailed the AR-5s construction. (For more
information on the AR-5 visit Mike's web
site www.ar-5.com.)

THE AR-6

An earlier Sport Aviation article influ-
enced Mike's next aircraft design endeavor.
Famed aerodynamicist and aircraft de-
signer, Stan Hall, wrote an article entitled
“High Aspect Ratio Wings for Formula One
Racers,” which appeared in the September

1988 issue of EAA's magazine. In it, Stan
showed why long, skinny wings were the
ticket for the fast way around pylons on a
short Formula One race course where the
racers were in a turn pulling Gs for almost
half the time per lap. Stan recommended
an aspect ratio of 8.49 to 1 as ideal for a
Formula One racer - which caught Mike
Arnold’s eye because his AR-5 wing was
close at 8 to 1. Thinking it over, Mike real-
ized that the same features that made the

Mike Arnold and his record-breaking AR-
5. The airplane is currently on display in
the Hiller Aviation Museum in San Carlos,
CA. Photos courtesy Mike Arnold
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