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The purpose
of the

Manoeuvre Execution Guide

IS to give

accurate guidelines

for the proper execution of aerobatic manoeuvres

to both, judges and competitors

_



4 flight path of a model aircraft
IS used to judge the

shape of all manoeuvres

Every manoeuvre must be
entered and exited with a

straight level upright or inverted flight
of recognisable length

_
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JUDGING
STANDARDS. . .




QUALITIES OF A GOOD
JUDGE...

CONSISTENCY
JUDGING ACCURACY
IMPARTIALITY

_



CONSISTENCY

I\/Ilnor defect on maneeuvre 3 = score 9yv

Minor defect on maneeuvre 7' = score 9y

Majerdefect:on manoeuvre 9 = score 4y’
Major defect on manoeeuvre 11 ="score 4
Minor defect on manoeuvre 12 = score 6%
Major defect on manoeuvre 15 = score 9X

== = =k =

(Scores must be In ine sarne rance,
for similar defects)







udging ACCURAC

Downgrade by 1 point for a minor defect
Downgrade by 2 points for a larger defect
Downgrade by 3, 4, 5, more points for
major defect

Do NOT downgrade 4 points for a minor defect
Do NOT downgrade 1 point for a major defect

_



IMPARTIALITY

A judge must not, under any circumstances,
favour a competitor, or a national team, or a

particular flying style, or brand of equipment, or
propulsion method.

Defects by “Celebrity-Competitors must
be downgraded sam same way as with
“Average-Competitors”

Judges must only look at the lines of
manoeuvres described in the sky. :

_




IMPART IALINY

Conversely, acts of negative bias towards

a competitor, or a nationa
flying style, or brand of ec

team, or a
uipment, or a

propulsion method, must

e viewed In a

serious light, and corrective action may

be necessary.




VAINTAIN YOUR
STANDARD!
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PILOT 1 480  -12 495  +88 477 -Z:;;‘ 484  +28 470  -11,2
PILOT 2 364  -148 385 +6,2_-': 416 +37,‘2;_ 374 -48 355  -238
PILOT 3 491  -26 513  +194 486  -7,6 Pa96 424 482 -116
PILOT 4 505  +9,4 502 +6,Ef1 461 "GN 510 ~+154 491 4,6
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464 +1,0 482 +19

PILOT 5 460 -3,0 477 +14§J‘3 432
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PRINCIPLES

THE PRINCIPLES of flying and' judging
the performance of a competitor
In"an R/C Aerobatic competition,

IS based on the PEREECTION with which
the competitor's model aircraft
executes the aerobatic manoeuvres
as described in Annex 5A.
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/ /

Geometrical
accuracy

of the manoeuvre
, . |



S

Smoothness
and gracefulness
of the manoeuvre
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Positioning of the manoeuvre
within the manoeuvring zone




Size
of the manoeuvre




WEIGHTING

Size

Positioning

Smoothness
and gracefulness




Proportion of the manoeuvres
outside of the manoeuvring zone




GENERAL CRITERIATEOR" =
DOWNGRADING MANOEUVRES!

“Criteria...are standards by
which something can be judged”
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1. WHATRWASHTIHENDEEE@IFOF,

mistake? :
> Over, or under-rolling (or spin, or:sfnap)

> Poor shape or,geometry

2 Rolls not on'middle oflines

2 Absence ofilines

Z Entry, exit poor

/Wrong angles

£ Misrelation between line lengths
# Different roll rates

2 Etc.




2y HOWISERIOUS was the defect; or mistake?

2 Was it pIg (Mmajor)?
£ Or was it small (minor)?




Sy HOVWAOENIEN did you see the same defect;
oI mistake in a particular, maneeuvre?.

How many defects were there in TOTAL?




ASNWHATTWAS THE POSITIONING of the
manoeuvre?




5. WHAT WAS THE SIZE of'the.manoeuvre?




6. Was the manoeuvre partially or completely
outside of the manoeuvring zone?




100% PRECISION
+
SMOOTHNESS &
GRACEFULNESS
+
CORRECT
POSITIONING
+

CORRECT SIZE

NO DOWNGRADE

10 POINTS!

_



“ "Now translate these
DEFECTS... or MISTAKES
INto

DEDUCTS... or DOWNGRADES

4 — -



ALWAYS
START WITH PERFECT 1.0

Then 9...8...7...6...5...4.. .etc.
Or10...7...6...2...etc.

As the pilot
starts!
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IMPRESSION
ONLY /
~— (

__— DEDUCT/
/DOWNGRADE
SYSTEM




Forget WHO is flying

(friend, rival, countryman, flier from other nation)
Forget WHAT is flying

(2-stroke, 4-stroke, electric, turbine, rubber-power)
LOOK ONLY AT LINES DESCRIBED IN
THE SKY!

(and the precision, smoothness, positioning, and
size)

_



==

CRITERIA FOR JUDGING'
INDIVIDUAL MANOEUVRES

(Method)




Start of
O—— manoeuvre
MY ICSOT

I manoeuvre

O | Upright,
positive G
Inverted,
CETREES | negative G

A
! Rolling circle
Q (3 outside)

"""""""" , Inverted rolling
. ) _________ - circle (1 inside)

Positive G spin
(upright)

Negative G spin
w1 (inverted)

2 1/2 Negative spin
(inverted)

: |
]
(gl
Lo
2 Positive G spins
(reverse direction)

ARESTI SYSTEM

o)
N
-

Stall turn

Avalanche
(negative snap)

Humpty bump
(centre)

Humpty bump
(turnaround)

Cross-box manoeuvre
(horizontal flight
always inverted)



90° angle/corner 8

(1/4 loop) O—)—l 8-point roll
4
C)—\ 450 (1/8 loop) 042/. ...... | 2of 4-pointroll
. 4

X ]/ - _ -
Q R ESTI Q—. 1350 (3/8 loop) . L. Knife-edge flight ,i' |

3 of 2-point roll
E— 1800 (1/2 loop) O—p— d
: 2
SYST E I\/I s~ 4 O——/~—— Positive G snap roll
<™, 1/8loop and
} 5/8loop O—/~\Z—{ 2snaps opposite
O_AA._ _____ 1 1/2 positive G
: i snaps
O—3—— Slowroll (aileron) O--Ngrj Negative G snap roll
O \ Half roll
"""" 1 Loop vyithdz-point r]9I|
O ';3 ) | 1 1/2 rolls, reversed l((():gg';alne totopo
2y 2-point roll
S S Rolling loop (roll is
" integrated with loop)
O ; | 4-point roll

Point rolls were ,,buried” in 2009. Since 2012 we have consecutive part rolls.
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Windcorrection

Alle manoeuvres are required to be windcorrected,
except SNAPROLLS, SPINS, and STALL TURNS

(the model aircraft is in stalled condition)

_



Windi Correction

Flight path of model aircraft Flight
must describe correct geometric shape path

\ (
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2OINTF PER 15° DEVIATION

erfe ’c"gemet: Up to 159 error = Up to 30° error = 4
No downgrade 1 point downgrade 2 point downgrade Up to 45° error =

3 point downgrade

wings
level -

v

Horizontal
lines -

W




POINT PER 15° DEVIATION

Up to 159 error = Up to 30° error =
1 point downgrade 2 point downgrade

Vertical
lines -
pitch
axis

Vertical
lines -
yaw
axis




In general, lines must be judged more
critically than deviations in yaw and roll.




LINES

Horizontal

900 600 450




LINES

Minor mis-relation
between line lengths
= minus 1 point!

No line
4 after roll... =
r No line minus
between 3 points!
N\ manoeuvres... - -
| X
l 1 point here... o
and minus 1 4
point here! X x |

N y | :

I \ s Line after and
AN Before roll =
(This example maybe PR -

not equal...

minus 2 or 3!) x minus
2 points! /







Radii too tight...  ...too open/loose... Good compromise!

{ N\

X X \/

Ol .

Radius too ~— ,- »

,
.

tight b :

Each
segmentation...
minus
1 point!

All part-loop

radii equal.

Minor mis-relation...
minus 1 point!

/" w
Radius of first Ioop/}‘-—' T )

This = minus 2 points! determines rest




Rolls

(Continous Rolls and
Part-Rolls)
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Roll not on
middle of line...
This example,
minus 3 points!

\

Difference in roll rate...
minus 1 point!

X X

ROLLES

Roll rate not constant (increasing here)...
this example minus
3 or 4 points!

X




= ROLLS

Roll rate of
Part-rolls
may be

different to roll
rate of

continuous

/ rolls

x X
=4+ +5= =
W

A Not equal length of lines w

. . between part- rolls Different roll rate...
e — - minus 1 point for each! minus 1 point!

L—— 41 ¢
x
x

Between consecutive continous rolls and part-rolls
In opposite direction there must be no line!




-G —+

Missing or additional Part-Rolls:
Use the 1 pointfor 15°rule

* 1 missing Y2 roll: (180 degrees) = Zero points
* 1 missing Yaroll : (90 degress) =- 6 points
* 1 missing 1/8 roll : (45 degrees) =- 3 points

« analogue with additional part-rolls

_



SNAP
ROLLES

A SNAP ROLL is basically a spin in the horizontal axis

The model aircraft rolls rapidly, with a
continuous high angle of attack
(positive or negative).

The tail should describe a corkscrew path.

_



SINAP ROLLS

o -
.
p2>
.

BREAK FLiGHT PATH (centre of gravity) must be level

here

Separation of fuselage attitude
from flight path




DOWN elevator

P elevator

POSITIVE SNAP ROLL -----
+

=3

In the F3A schedules snap
rolls may be positive or
negative!

_



OLLS, DOWN (and

NEGATIVE SNAP

ﬁ X DOWN elevator
* Qv




Barrel roll or axial roll instead of
snap roll:
downgrade more than - 5 points




“SPOTTER’S GUIDE TO SNAP ROL

If it is not a BARREL ROLL..X

ot AT VN

...and it’s not an an AXIAL ROLL... x

e
...then it’s probably...

A SNAP ROLL!

_



Barrel Rolls

You first pull into a 45° upline, then at mid level

you start to perform a full roll with the flight path
going around a horizontal cylinder in a spiral (as
the thread of a screw in a 45° pitch).

from above

- R =

45° spiral pitch

Start
rolling




Horizontal Circles

e Constant high or low altitude

e Circular flight path maintained

e Continuous rolling, at constant rate
* Rolls positioned correctly

* Any reversals to be immediate

_



Horizontal Circles
(Rolling Circles)

..towards
compet|tor.

May be AWAY from
competitor...




Second roll to inside

—

/

At 2700°
position
of circle

/N

Horizontal Circles
(Rolling Circles)

/— Reversal is immediate

it
Constant
Roll rate
With one roll to
outside, At 90°
and one roll to position
inside of circle




Horizontal Circles
(Triangle)
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ne/lLoop/Roll/Horizontal Circl
COMBINATIONS

Tight radius.. ‘- 1/2 roll on middle of line
minus 3 points for

this exampleI (

1/2 loop
1/2 roll not on
middle of line.. 1/8 loop
minus 1 pomtI
i

0

5/8 loop

Radii equal

HALF CUBAN 8
1/4 loop \ 1/4 loop HUMPTY BUMP

—
— ¥'-

Radii all equal




e/lLoop/Roll/Horizontal Circl
COMBINATIONS

x o — Radii are equal g
4
1/2 roll T~ .

...use 1 point/15
before g ' der \
completing egree downgrade! L -
1/2 loop...
IMMELMANN 1/2 loop 1/2 100p
(note shape...two
SINGLE loops are joining!

> |

IMMELMANN

-l <<=
D
Line before 1/2 roll...
1/2 roll minus 2 points! 1/2 roll directly
directly

: after 1/2 loop
after 1/2 Line before 1/2 roll...
loop minus 2 points!

#Aere is nothing about the length of
the lines between the part loops in the

Sporing Codel!



ine/lLleop/Roll/Horizontal Circl
COMBINATIONS

/ 3/4 loop
SQUARE LOOP | Y, All lines 450,
ON CORNER oop All lines equal

length
<
Radii all

e 1/2 roll
on middle

) of line

Radii
equal

Rolls in
middle
of lines

D

1/8 loop entry
and exit

FIGURE

1/4 loop




GOLF e
BALL

1/8

loop

ne/lLoop/Roll/Horizontal Circl
COMBINATIONS

Radii all
equal

1/8
loop

1/2 roll
on middle

of line i

45°DOWN




ine/lLleop/Roll/Horizontal Circl
COMBINATIONS

— VERTICAL 8
(Note shape:
loops are
HUMPTY BUMP barely
touching)
e e e s mmma= — | S L L L L L s
1/4
i /aN(X X
loop — .
Radii not / p
equal!

Straight
1/2 x flight here...
loop downgraded!
- -

Loop not
round




ine/lLleop/Roll/Horizontal Circl
COMBINATIONS

LOOPS WITH INTEGRATED

ROLLS Rapid rolls MUST score less. This
example = minus 4 for non-
integration of roll
Rolls or
part rolls
integrated

with loop

Loops must
be ROUND!

\/ ‘\//




Up to %2 span
Pivot on CG... radius of pivot...
no downgrade! minus 1 point!

e
X

~

W Roll not
" on middle
of line...
minus 1

\ point!
r— = &_—l

Roll on middle of line...
no downgrade!

L TURNS

Up to 1% span
Up to one wing radius
span radius...

minus 2/3 points!

+

minus 4/5 points!

x Over 159
ff vertical...

Pendulum minus 2 points!

after

stall... ’
minus 1!

/ Roll not on
middle...
minus 1 point!
— .

No line before roll...
minus 3 points!

)




“Skid” before
reaching
Stall position...

X

Minus 1
point!

>

Wing-over...
ZERO!

(o)X

Wing-over =
2 wing spans
or more.

—

STALL
TURNS

Torque-off...
1pt/15 degree
downgrade

Flop forwards,
or backwards... ZERO!

"""""""
.




SPINS

v Nose-up attitude
' .= iNCreases
R stall...
K vuxssess  NOse and wing drops...
- == p rotation starts
4
Nose-up .
30°to 45°
...minus 3!

attitude """

90° overspin

Model aircraft i /
spins around CG  =** .
k 15° to 30° :
'"m'm_‘s 2! ...minus 6!
Up to 15°
...minus 1! H : o
STOP, with g : :
no over-or ....... >‘g v i i 3

under-spin
p ‘-“> I

Vertical downline
after spin




Wing lift (snap entry)...ZERO! x

Forced with
down-elevator...
minus 4 or 5!

- |

e ——
=T X

Climbing...
downgrade, using
1pt. per 15 degrees!

!
[ n =) I

Spiral dive...scores ZERO!




N DRIET, OR WEATHERCO

Up to 300 off...
No penalty Up to 15° minus 2 points!
for drifting off... E _
with wind. minus 1 . minus 3
point! E points!

A weathercock is fixed

to the earth, but free to A model aircraft
swivel into the is not fixed to
prevailing wind. anything!

Direction of flight



oothness and Gracefuln
of the Manoeuvre

Harmonic appearance of the entire manoeuvre
Constant flightspeed

Radii not too tight and not too loose

Rolling speed not to low or too high

_



Manoeuvres out of box here,
are penalised more...

...than manoeuvres
out of box here.

Manoeuvres positioned here

not penalised
g
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ONGITUDINAL POSITIONIN

5B10: “Manoeuvres on a line greater than
175m MUST BE DOWNGRADED”

————————————————— 205 pm ——————— ———— "
X 2

————————————————— 200mi= — — R S — — =
—2

————————————————— 175mx————————————J




N

ONGITUDINAL POSITIONI

225 m-250 m minus -3 points

200 m-225 m minus -2 points

~
\ | | | | | | ] | L] | | | || | | | || | | | | | || | | | | | | [ ____|
N
S 175 m-200m minus 1 point
e 150 m-175 m OK
\\i .
\4--------------- --%}ﬂ--------- >
S ' 520m -
\\ El //
~ 8| 7
DS = 7
\\ I ‘(\ //
\\\ ,530 -,
7
SO 1200l pr-
~ I 7
S 7
~ I 7
\\\ I P
| 7
g




- VERTICAL S
POSITIONING

130 Lo {2



CENTRE
POSITIONING

Off-centre positioning...
minus 3 or 4 points!
(for this example)




Off-centre positioning...
minus 2 or 3 points!
(for this example)

NITRE POSITIONING

|




The size of a manoeuvre IS
scored by it‘'s matching size
relative to the size of manoeuv-
ring zone and relative size of the
other manoeuvres performed
throughout the schedule




Box markers are indicators only.

Do not downgrade unnecessarily!
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roportion of,the manoeuyvre
putside ofithe:manoeuvring zone

r
I

No downgrade

(positioning only)

(Entire manoeuvre
inside box marker)
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(Entire manoeuvre =inside box marker)

No downgrade




Z0ne

Proportion of the manoeuvre
outside box marker)

GUtSIde ofithe manoeuvring

3 points downgrade for positioning.

(30% of manoeuvre



Proportion of the manoeuvre

(60% of manoeuvre is outside box marker.

6 points downgrade for positioning.
60% is still inside!)




SCORE BETWEEN
10 and 0!

(NOT 8-7-6, or 7-6-5, or 6-5-4!)

_



EVERY COMPETITOR...
STARTS EVERY FLIGHT...

WITHA
PERFECT SCORE!

_



BE CONSISTENT!.
BE'ACCURATE!
BE IMPARTIAL’

_



DON’T DISCUSS
FLIGHTS WITH
FELLOW JUDGES

_



 USE N/O

(NOT OBSERVED)

Be FAIR to competitors,
and yourself!

_



Remember

Forget WHO Is flying
(friend, rival, countryman, flier from other nation)

Forget WHAT is flying
(2-stroke, 4-stroke, electric, turbine, rubber-power)

LOOK ONLY AT LINES DESCRIBED IN
THE SKY!

(and the precision, smoothness, positioning, and
size)

_




Enjoy flying and judging!

Drawings by Bob Skinner!

Update Michael Ramel
and Peter Uhlig

December 2015




