


Former IAC Safety Chairman Bruce Johnson said it best, 
most people remain in a hobby for about ve to seven years. 
People are always cycling in and out. When people cycle
out of our sport due to a change of interest or due to life 
getting in the way, they take their knowledge with them. 
The passing down of knowledge to new people is not all 
that systematic.

The IAC-aliated system is a good central place where 
tribal knowledge is kept alive, but not everyone comes 
through the IAC path to become an aerobatic practitioner. 
Even within the International Aerobatic Club, our knowl-
edge retention is not perfect, which is a good reason to 
have these discussions. We of the IAC must continually 
pump that knowledge up, recognizing that the decay is 
always there.

Questions 1 and 4 go together. Train as you y, y as you 
train, right? A decision must be made on how the trim will 
be set, and that system must be used throughout all aero-
batic ying.

The consensus from all the instructional books for 
answering questions 1 and 4 seems to be to set the trim in 
one place and have it there throughout. Setting it in the 
same place every time any aerobatic maneuvers are own,
whether individually or in a sequence, also builds muscle 
memory in training and in later experience.

So let’s see what some of the aerobatic instruction 
books say about the value of trim forces that result from
the large airspeed changes throughout an aerobatic 
sequence. This discussion also will answer questions 2 
and 3. In addition, we will nail down the zero-g trim and 
neutral point denitions.

In Eric Müller’s book Flight Unlimited 95 (written with 
aviation author Annette Carson), the Swiss and European 
aerobatic champion said the following on the trim subject:

“There are dierent reasons for trimming in dierent 
ways, depending on the machine and the purpose of the 
ight. With an aeroplane approved for aerobatics but with-
out an inverted fuel and oil system, for instance, I trim it to
+1g at the maximum horizontal speed before the start of my 
performance or training, and I do not change this trim until 
my routine is nished.

“With real aerobatic machines (appropriate +/-g ratings
and inverted fuel and oil systems — Ed.), normally there is 
only an elevator trim, which we set for an entire sequence 
to the zero-g trim.

“To nd the best trim position, we must rst half-roll
inverted, trim the aeroplane so that it ies hands-o hori-
zontally, and note the setting. Then we must trim halfway 
between hands-o in normal ight and hands-o inverted: 
we call this the zero-g trim.”

In Chapter 5, “The Basic Maneuvers — The Loop,” of 
Neil Williams’ 1975 book Aerobatics, the British aerobatic 
champion wrote: “First one sets up the aircraft in a fast 
cruise condition. Then, the machine is trimmed slightly
nose heavy, so that it can be held in level ight with only 
the pressure of one nger … the trim is now set for all aer-
obatic ying, and although many pilots use the trimmer 
during maneuvers to take the load o the stick, I prefer to
accept these loads, because it gives me a feedback of infor-
mation from the aeroplane, and a datum to work from. If 
the stick force changes unaccountably, it may mean that 
something on the aircraft has moved, and I must then land
and investigate.”

In Chapter 4, “Technique and Feel,” of David Robson’s 
book Skydancing, the author said on Page 78, subtitled The 
Use of Trim, “The development of this (aerobatic) sensitiv-
ity is adversely aected if the aircraft is constantly 
retrimmed to remove out-of-trim stick forces. As a general 
rule, most properly designed aerobatic aircraft have only a 
small trim change with changing airspeed so that the out-
of-trim forces are not excessive over the operating envelope 
of the aircraft. In this case, it is preferable to trim the air-
craft at an airspeed corresponding to cruise at maximum 
continuous power and leave it set.

“Any reduced airspeed (increased angle of attack) will 
be reected in the necessary pull-force. Similarly, speeds 
above this will be indicated by the push-force required. 
Trim (out-of-trim force) is a very valuable reference for
ying by feel and, therefore, for developing a sensitivity for 
aerobatic maneuvering.”

In Alan Cassidy’s book Better Aerobatics, which I con-
sider to be the top of all the great aerobatic how-to books,
the British aerobatic champion and instructor has the most 
robust and comprehensive treatment on the subject of “The 
Elevator and Elevator Trimming.”

Rolling inverted to fnd the best trim position is Ron
Schreck, IAC 433751, in his Van’s RV-8.
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FLYING FIGURES

THE ELEVATOR
Cassidy wrote, “In aerobatics, however, we are 
striving to y accurately through constantly
changing attitudes. A lot of this maneuvering 
involves prolic use of the elevator in order to 
make continuous changes in wing lift. Under 
these circumstances, accuracy requires a full
understanding of the lift-generating system, of 
which both the elevator and its trim control are 
essential parts.

“A simple wing moving through the air would
always try to take the path of least drag, which 
would mean zero angle of attack (alpha) and no 
lift. The wing in ight generates lift only because 
the elevator produces down force that holds the
wing at a non-zero angle of attack. The elevator 
and the wing together form a lift-generating sys-
tem that we can vary and control.

“When the pilot moves the elevator control, 
he/she is actually demanding a change in the 
angle of attack of the wing. The position of the
control column, in the fore/aft sense, is eectively 
a measure of the angle of attack of the wing.

“There is a very important stick/yoke posi-
tion in every aircraft where the elevator in
fact does nothing, and the wing then has zero 
alpha and generates no lift. I shall call this 
position the ‘neutral point’ in reference to the 
elevator control.

“It also follows that the same stick position 
will give dierent load factors at dierent speeds.

“The amount of lift being generated is pro-
portional to the airspeed squared … Also, each
pilot is feeling something dierent through the 
stick, because the stick forces are dierent (if the 
trim is the same each time).”

Steve Johnson, IAC 20081,Advanced category
competitor, in hisMX2.
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TRIMMING
“In most aircraft, it is possible to set the trim 
control position suciently far nose-down so 
that when the elevator is released, the aircraft
ies a parabolic ight path and the g-meter reads 
zero,” Cassidy wrote. “This is how weightless-
ness is simulated in astronaut training. With this 
trim condition set, a fair amount of back pressure
is required on the stick to maintain level ight at 
cruise speed. If the stick is released, it moves for-
ward to the position where the elevator is doing 
no work.

“This is the ‘neutral point’ referred to above.”

APPLICATION
“There are many occasions in aerobatic ight 
where it is necessary to have the wings generat-
ing no lift, in other words to y at zero alpha,” 
Cassidy wrote. “These occasions include all ver-
tical lines and both of the occasions in a straight 
line roll (slow roll — Ed.) when the wings are ver-
tical with respect to the horizon (what we 
Americans call knife-edge ight — Ed.).”

TonyWood, IAC 20897, entering knie-edge ight in his Sukhoi.
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