MY MODELS SEEMED to have
developed minds of their own,
swerving and weaving all over the
runway and often ending up in a
ground loop. If you are a good enough
pilot that you can fly an airplane down
the runway centerline and perform a
nice takeoff down the same line, with
zero problems, in all conditions, you
don’t need to read this article. I wrote
it for the rest of us.

I have seen fliers at Scale meets try
to make good takeoffs but have
problems with side winds, slippery
runways, and nerves: they could have
used help. Then there are those similar
to me, who simply don’t want to wreck
an aircraft. I wanted a device that
would help me with this issue with the
flip of a switch.
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The fleet of smaller airplanes used in flight tests. The two that received the author’s “Most Improved” awards are the molded
foam Gee Bee (with “NR2100” on the right wing) and the Sig Rascal above its right wingtip.

GyroiRulesitolRememper

1. Remember to turn off the HH mode after the
model is a wingspan or two above the ground. If you
leave the HH mode on and the airplane starts into its
first turn away from the pit area, the rudder will go hard
over to try to stop the fuselage from turning. Apply
rudder input in the direction of the turn to counter the
effect.

2. Don’t touch the rudder stick at any time during
takeoff. Doing so will offset the angle at which the
aircraft wants to track down the runway. Cut power and

conventxonal landing gear setup (someﬁm called ail-dragger).

Tedoithe keoft. There is usually a small wheel or skid at the tail end of the
aircraft.
3. When in doubt about what is happening, cut power A degree in aeronautical engineering from Purdue University
to the model and think things through. helped me understand the math behind the reasons why a
conventional landing gear setup often results in a wild takeoff, but
4. You are allowed to use the ailerons, elevator, and that is unnecessary. The following description is adequate.
power plant in a normal manner. MA ‘When an aircraft is moving at a moderate speed down the
—_Ben Lanterman runway, one wheel is suddenly bumped or stopped by a small

pebble or chunk of grass. The CG tries to keep going forward but
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The additional light weight of the E-flite
gyro made no difference in the flying
characteristics of these ultra-light models.

The E-flite G110 Micro Heading Lock gyro, shown attached to the side of a typical flat =
foamie, can be placed anywhere on an alrframe as long as the yaw axis of the gyro is




Above: The intermediate-size models used in
testing. All were reasonably good during takeoff,
but adding the gyro removed the need for
constant pilot corrections in a crosswind.
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the nose wheel gludw ﬂle fuselage

The worst thing an aircraft with tricycle gear typically does is
go crooked when a gust of side wind hits it. However, such an
airplane can have takeoff problems if the nose gear 1s set up to be
too touchy.

If conditions around the model were smooth all the time and

the tail wheel worked effectively against a side force, we wouldn’t

have a big problem. But any number of small things can trigger
the divergence to the unstable yaw condition.

However, the biggest factor for most of us is the massive
gusting side wind that seems to come up when we find the rare
spare hour or two hour to fly our models.

The Gyro: A Google Internet search of the problem led me to the
RC Universe forum, where I found a thread concerning the use of
gyros in models. Because these devices are mandatory in RC
helicopters, there have been terrific advances in both affordability
and capability. The consensus on the thread was that using a gyro
on the yaw axis of an airplane could help.

Instructions that come with gyros do not recommend them for
airplanes. I generally recommend following the manufacturer’s
directions, but using a gyro heading-hold (HH) mode for the
specific purpose of aiding a takeoff seems to work well.

The pilot must remember to turn off the gyro when the aircraft

Below: The big Junkers Ju 52 (at the
bottom) has right-handed propellers; the JR
G500T Ring Gyro offered good results. The
Bf 109 (at lower left) is a ground-handling
nightmare but can easily make long or short
takeoffs with the gyro onboard.

i ’tnecessanly ke the aircraft on the runway.
modelswhatwewdlnseforthetakeoﬁ'pmblem




The big IMAA-legal Great Planes Super Stearman sometimes
made fine takeoffs but could be difficult to keep on the runway with
a side wind. The JR G770 3D Gyro gave it a totally different
personality on takeoff.

Iusuallytmnoﬂ‘thegytoaftetthemxplanehasgmnedafewfeet
of altitude. The entire takeoff is performed absent of rudder input.
1 set two criteria for a gyro: it had to be reasonably inexpensive
and work with older analog servos as well as newer digital servos.
That was so I could cheaply retrofit some of my older models.

You should consider the total investment in the aircraft, compare
it with the cost of the gyro, and determine whether or not making the
modification is worth it. The cost is worth it for me, because now my
takeoffs look professional and I have reduced the chance of breaking
a favorite airplane.

The two most expensive gyros I tested were an older JR G500T
Ring Gyro (I believe it was $200 at the time of purchase) and a JR
G770 3D Gyro ($190 from Horizon Hobby). The least expensive unit
was the E-flite G110 Micro Heading Lock Gyro ($65 from Horizon
Hobby).

These products worked well with both analog and digital servos. I
moved the JR gyros in and out of various airplanes, but I have
purchased many of the E-flite gyros.

Other makes of HH gyros probably work as well, but I couldn’t
afford to test them all. Those I tried have worked well for this series
of tests, and they remain in the models shown in the photos.

The Test Setup: I'used a JR 12X transmitter and all varieties of
Spektrum receivers. The only requirement for those was that they had
a fifth channel available for remote gyro control.

I conducted all of the flights from a slick asphalt surface. That is
the worst case from a ground-looping standpoint, because it makes it
easier for the tail wheel to slide sideways.

To ensure that my test results were not flukes—limited to one
airplane or gyro combination—I used the thre; gyro types in 20
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‘spiraling mass of air moving to Iherear of the
airplane: a small tornado.

With the power plant in front, the tail in back, and
the power plant turning clockwise as viewed from the

back, the SP has an opportunity to hit the fuselage.
‘With no vertical tail, no side force is generated
‘when the SP hits the fuselage.
‘When we stick a vertical tail on top of the fuselage in
that mass of rotating air, we get a force on the left side
of the vertical tail. The result of that force on our
aircraft is a yawing moment that wants to force the nose
of the model to the left.

Factors that will result in a higher SP are more
power, bigger propeller, and high rpm. Factors that
make the SP more effective are a bigger vertical tail and
a slow-moving airplane.

The result is that we need to input right rudder
immediately upon power application for takeoff. There
is little we can do about the effect of SP; it is simply a
negative part of a model configuration that is otherwise
is great.

The propeller produces P-factor. A propeller moving
through the air with no angle relative to the air has zero P-
factor. If the axis of the power plant is tilted upward, such
as in a tail-dragging airplane with conventional landing
gear running along the ground, we develop P-factor.

The up-going propeller blade (on the left side of the
aircraft) has a lower relative angle of attack than the
down-going propeller blade (on the right side of the
aircraft). This means that the right side of the propeller
“disk” produces more forward thrust than the left side.
The result is a left-yawing moment on the model.

A higher-power motor or engine, a bigger propeller,
and a higher angle of attack of the airplane give us a
larger P-factor, and we need more right rudder to
counter it.

Gyroscopic Effects: As the aircraft accelerates down
the runway, the propeller blast on the horizontal tail lifts
the tail wheel off of the ground, leaving the model free
to pivot in yaw on the two main wheels.

As the propeller blast lifts the tail, it forces the
rotating propeller (which is now a big gyroscope) to
change its pitch angle (because it is attached to the
motor shaft). Also known as “gyroscopic procession,”
that effect further increases the need for corrective
rudder input.

The gyroscopic effect applies a yawing moment to
the aircraft that tends to swing the nose to the left. The
magnitude of the gyroscopic torque depends on the mass
of the propeller, the rpm of the propeller, and the pitch
rate of the fuselage.

Heavy propellers plus high rpm plus rapid pitch
rates equals large gyroscopic effects and major left-
yawing tendencies. A large-scale World War I model
with a big propeller that starts out at a hefty angle with
respect to the ground will have a much larger
gyroscopic effect. Ma







