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Errors: Entry is not within 2 feet of 45°
elevation point. Loops are rough or mot of
equal size. . Paths connecting loops are not
properly horizontal or vertical according to the
maneuver sketch. Bottoms of lower loops are
not at 4-6 feet height. Tops of upper loops are

\ \v Non 3-7 feet below the 90° point over the flyer's

head. Loops are not properly tangent no.monB
a square pattern. Model recovers before it has
flown vertically through the clover pattern.
21.15.16 LANDING. A correct landing is judged

when the model makes a smooth realistic
approach, touches down smoothly with no bounce,
and comes to a stop without having touched any
part of the model to the ground other than the
landing gear. Two or 3-point landings are per-
missible,

Maximum 40 points. Minimum 0 points.

Errors: An error is scored anytime the model
bounces or touches any part of the model to the
ground other than the landing gear. On.ww?
flip-over, belly or upside-down landing receives
no score. Any unusual circumstances surround-
ing the above errors which may cause an error
not within the pilot's control will be judged
accordingly.

21.16 NOTE. Illustrations are nonoc:b»mno—.oowimwm
flight and are reversed for clockwise flying.

PRECISION ACROBATIC SCORE SHEET

Contestant or AMA NOwe ..

Name

° POOR FAIR GOOD EXCELLENT SCORE
Workmanship - - oo oo .l 4 6 b8 “W w
Realism . oo ______. 4 6 X ‘ -
Finish - o e e 4 é 8 W 10 =
Originality. . .. . ________.__ 4 é 8 VM .
Starting (within 1 Min.) ____.__-____
Take-off . _ o __. -] 10 20 30 X| 40 32
Reverse Wing Overs_ __ - __.___. 10 20 30 X WM, ww
Inside Loops (3) .o .o oo _o_._ 10 20 wo 2 .
Inverted Flight {2 1aps) - _____ --4 10 20 [X30 -2 2
Outside Loops (3) - oo ___| 10 20 30X - 22
Inside Square loops (2) . o==-___-__ 10 20 » 2 2
Outside Square Loops (2) ... 10 20 30 X . 2
Triangular Loops (2) - . ... __.. 10 20K] 30

Horizontal Eights {2) o .- _.____.

10 20 | 30 | 24 | 40

Horizontal Square Eights (2) .- ______|

10 20 30 [X 40 38 -

10 20 30 X 40 35

10 20 XK 30 40 25

10 20 30 K| 40 32

10 | 20 |X30 | 40 | 28

Vertical Eights (2) .. ____.____ ———
Hourglass Figure_____.___ S -
Overhead Eights (2) .- . ______.
Four-leaf Clover_ _ __.______ meee e
landing_ - __ - . e mmmeean 4
“Flight Pattern_ _ - _ . _____.__-
TOTAL

o | 10 2% 40 25

% | 25

542

Model clubs across the nation are charter-
ed by AMA. These clubs are eligible for
special insurance, and other AMA _um:m*.:m. In
many areas, model flying sites are provided
by civil government, military or business co-
operation, with participation requiring club
membership as proof of responsibility.
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22. RADIO CONTROL PATTERN EVENT REGULATIONS

221 OBJECTIVE: To control by radio a model airplane
80 that various planned maneuvers may be ac-
complished. The criterion is the quality of per-
formance, not the mechanism of control. R/C
competition shall be based on the excellence of
performance of the model's maneuvers compared
to similar maneuvers performed by a full size
plane. Maneuvers shall be judged according to the
AMA Radio Control Judges Guide.

222 MODEL AIRCRAFT REQUIRFMENTS:

2221 Models shall be of the reciprocating internal
combustion engine powered type. No model may
weigh more than 15 lbs. gross weight, ready for
takeoff. Total displacement of engine(s) shall not
exceed .6102 cubic inches (10 cc).

2222 There shall be no radio equipment or aircraft
control function :.inunoun. in any pattern class.
(Radio equipment is only Jimited by FCC regu-
lations as specified below).

2223 Two airplanes may be entered by % contestant
and are to be numbered “}” and “2'. The con-
testant may choose to enter either plane at the
beginning of the meet and shail continue to use
such plane unless, and until, said plane shall be
damaged to the extent that it cannot be readily
repaired. Contestant then may, upon notifying
the Contest Director, substitute the second plane
for the balance of the meet without penalty. Once
this has been done, the contestant may not re-
rubmit the first vlane later in the same contest.

Substitution of basic components 01 1ne two
entered aircraft, ie, wing(s), fuselage, or tail sur-
faces, will be considered the same as awitching
airplanes, and therefore, will only be allowed one
time. In this connection, each basic. detachable
component of each aircraft must be marked as “1”
and “2", Subetitution rule does not apply to radio
and engine.

2224 The Builder of The Model rule will only apply to
those R/C events in which points for appearance
and workmanship are a factor. By this definition
the rule does not apply to any of the pattern eventa.

22.2.5 All models entered in radio control campetition
shall be identified by the contestant's AMA license

number permanently affixed to the upper side of
the right-hand lifting surface or to each side of the
fuselage or vertical stabilizer. Unless otherwise
stated, height of the numerals must be at least one
inch. Both stroke and width shall be such to en-
able ready recognition. It.is suggested that the
letter N be placed in front of the license number
when the number is affixed to the side of the
fuselage or vertical stabilizer.

223. SAFETY REQUIREMENTS: Considerations of
safety for spectators, conteat personnel, and other
contestants are of the utmost importance in this
event, and the following safety provisions must be
observed.

2231 All models must pass a general safety inspection
by the Event Director or his representatives before
they are allowed to compete.

2232 If any part of a maneuver is performed over a
controlled spectator area the contestant shall
receive a zero score for that maneuver. Continucgd
flying over controlled spectator areas by any one
contestant shall result in disqualification of the
contestant by the Event Director. .

2233 Dangerous flying of any sort, or poor sports-
manship of any kind, shall be grounds for dis-
aualification af the contestant involved

2234 All planes entered must have rounded orop
spinners, or some sort af safety cover on end of
propeller shaft (such as a rounded “acorn nut'’)
Radius of point shall not be less than Y inch.

2235 Knife edge wings are not allowed.

224  LICENSING REQUIREMENTS: All radio equip-
ment and operation must conforin to the regu-
lations of the F.C.C. AMA membership card and
F.C.C.license of each entrant shall be checked at
every sanctioned meet.

225 GENERAL EVENT REGULATIONS: The R/C
Pattern Event shall be divided into three classes
based on degree of difficulty of maneuvers involved.

* 35

22.5.1 The three classes, in order of increasing difficulty,
are Class A, Class B, and Class C. .

22.52 In Class C only, there shall be a sub-division into
Novice and Expert. (The methods of determining
and controlling the Novice/Expert division are
explained elsewhere).

2253 The Contest Director and/or the Sponsors of a
sanctioned meet shall determine which of the
classes will be flown, and such information must
accompany all advanced notices pertaining to the
contest. Competitors must also be advised prior to
start of contest of any planned deviations from
standard AMA rules pertaining to the events they
have entered.

226 CONTESTANT CLASSIFICATION:

22.6.1 Except as noted below, a contestant may enter
any one pattern class at his own option. Once
committed to a certain class, he will be allowed ta
move only to a higher skilled class in subsequent
contests for the remainder of that particular year.
However, if a flier completes a calender year of
competition without winning a single sanctioned
event in the class he is committed to, he may if he
80 chooses, start the new calender year in the next
lower skill class. This does not apply to a flier
who has reached his class by winning three contests
in the next lower skill class.

22.6.2 Contestants shall advance through the classes as
follows: After placing first in three sanctioned
contests, which he must fly in his chosen class, he
will be automatically advanced to the next higher
class, ie, from Class A to Class B, from Class B to
Class C-Novice, or from Class C-Novice to Class C-
Expert. .

2263 The Contest Director of each AMA sanctioned
R/C meet having Class A, B, C/N, or C/E events is
responsible for upkeep of the classification system,
He must require that only current AMA members
be allowed to fly in the meet and that they all have
valid FCC licenses. As soon as the first place
winners in each class are determined. the Contest
Director shall fill out the appropriate spaces on the
back of their membership cards, indicating the date,
and the class won. He will also affix hisxerifying
signature,

227 NUMBER OF FLIGHTS: There shall be no
limit on the number of flights (other than that
imposed by time available). Contest officials shall
make every reasonable effort to insure that all
contestants receive equal opportunity to fly.

228 OFFICIAL FLIGHT: A flight is considered
official if two maneuvers, other than takeoff and
landing, have been judged. An attempted maneuver
yielding zero points is still considered “judged.”

229 TIME LIMITS:

22.9.1 A class A contestant is allotted a total

of eight (8) minutes,

22.9.2 A class B contestant is allotted a total

of ten (10) minutes.

2283 A class C contestant (Novice or Expert) is alloted
a total of eleven (11) minutes.

2294 In all classes the contestant must get his engine
started and commence his flight within the first
two minutes after his time has been started. When
be fails to commence within the first two minutes,
and is s0 informed by the timer, he must immedi-
ately clear the area for the next contestant.

No engine restarts are allowed after the wheels
leave the ground on takeoff. Restarting is permitted
within the first two minutes, but only if prier to
takeoff.

22.10 POINT SYSTEM: A point system ahall be used

to score maneuvers. Each maneuver shall be

judged on a scale of zero to ten.

DETERMINING THE WINNER: The highest
score for the total of the two best.flights shall be
the winner. Maneuver points from repeat flights
may not be added to earlier flights. Each flight is
complete in itself. In case of ties, the third best
flight acores of the contestants concerned shall be
used to determine the higher place (if only two

2211
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CONTEST GRADE BALSA WOOD

Thank you Mr. Model Builder! For years we have been telling you
Micro Cut Balsa is best, but now we don’t have to tell you any more,
Instead you are telling us!

You are telling us how well you like the even grain, the texture, the
satin smooth finish, the sizes cut to micrometer standards, and you like
the way we skin wrap our balsa so that it always stays fresh.

We did not reach this success overnight. It took years of research and
development in cutting and sanding methods in order to produce a
product that would meet our exacting standards. All of our machines
were built and perfected by us in our own shop.

Micro Cut Balsa is not just sawn, it is PRECISION MACHINED! Try
our balsa and see for yourself why Midwest Micro Cut is the balsa

/

/ \ START

demanded by modelers all over the world. &
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flights have been scored during the normal contest
time, the highest single flight score of the con-
testants concerned shall determine the higher
place). There is no minimum number of flights
which must be scored.

2212 FLIGHT PATTERN: The contestant must fly
his entire flight according to the established Flight
Pattern for his particular class and in the sequence
listed. Maneuvers performed out of order will not
be judged.

22121 The contestant must call out each maneuver
before he attempts to perform it. Call out should
be made just prior to execution. Also, the flier
should use the straight flight time at the end of
each maneuver to announce, “maneuver complete.”

22.13 CLASS A PATTERN:
The maneuvers are as follows:

1. Takeoff
. Straight Flight Out
. Procedure Turn
. Straight Flight Back
Figure Eight
Three Rolls*
. Immelman
Three Inside Loops
. Stall Turn
10. Traffic Pattern Approach
11. Landing Perfection
12. Spot Landing
*Rolls may be Axial or Barrel. Judges are
to assume Axial if Barrel is not specified.

22.14 CLASS B PATTERN:
The maneuvers are as follows:

1. Takeoff

2. Straight Flight Out
3. Procedure Turn |
4. Straight Flight Back
5. Touch and Go

6. Three Axial Rolls

1

8

wﬂmfnhwl\?

©w

. Three Inside Loops

. Three Turn Spin

9. FAI Rolling Circle
10. FAI Horizontal Eight
11. Three Outside Loops
12. Slow Roll
13. Reverse Cuban Eight
14. Trafic Pattern Approach
15. Landing Perfection
16. Spot Landing

22,15 CLASS C PATTERN (NOVICE AND
EXPERT):
The maneuvers are as follows:
1. Takeoft

2. Straight Flight Out
3. Procedure Turn

4. Straight Flight Back
5. Touch and Go

6. Three Axial Rolls
7. Three Inside Loops

Ten (10) of the maneuvers 8 through 27
shall be selected by the Contest Director
just prior to the start of the day’s flying.
They shall be chosen in a random manner
and in full view of the contestants (such as
pulling from a hat). The maneuvers shall be
flown in the order listed, except for those
not chosen. In a contest of more than one
day duration, a new list of maneuvers should
be selected at the beginning of each day’s
flying.

8. Four Point Roll

9. Knife Edge Flight

10. Reverse Spin

11. FAI Top Hat

12. FAI Rolling Circle

13. FAI Double Stall Turn
14. FAI Horizontal Eight
15. FAI Vertical Eight
16. FAI Double Immelman
17. Three Outside Loops
18. Inverted Spin

19, Slow Roll

20. Tail Slide

21. Reverse Cuban Eight
22. Cobra_ Roll

23. Four Leaf Clover

24. Loop with 174 Snap
25. Inverted Reverse Cuban Eight
26. 180 Degree Turn
27. Loop with Rolls
The remaining three maneuvers are man-
datory:
28, Traffic Pattern Approach
29. Landing Perfection
30. Spot Landing
A complete Class C Flight consists of 20
maneuvers, 10 constant and 10 variable.

22.16 DESCRIPTION OF MANEUVERS: A detailed
description of each maneuver specified in the above
patterns will be found in the AMA Radio Control
Judges Guide.

2217 SUGGESTED FIELD PROCEDURE: The pro-
cedures listed below are suggestions to Contest
Directors for operation of an R/C Pattern event,
and may be altered to fit local conditions.

22.17.1 AN R/C-contestants shall be set up in “pits”
at spot assigned by Event Director. so they
will be under his immediate controi.

22.17.2 There will be no testing of transmitters or
receivers during the flying period. Transmit-
ters may be impounded at discretion of Event
Director. Any person causing interference
will suffer immediate disqualification. The
Event Director will provide a monitor receiver
to check for interference.

22.17.3 The flight order shall be determined by
posjtion of contestants’ signatures on a single
Flight List held by Event Director or his rep-
resentative. This list shall include all classe
and frequencies. Contestant shall have his
name on List only once at any one time: names
may be moved to bottom of List on request,
but trading of poeitions with other contestants
is not allowed. When a contest is to be con-
tinued on a following day. the Flight Liat
shall carry over from day to day.

22.17.4 Event Director shall carry out ‘following

procedure: .

a. Numbers 1, 2, and 3 on Flight List shall
be on flight line with their models, equip-
ment, and one helper if desired. No 1 is
contestant flying or ready to fly, No. 2 is
next man to fly, etc.

b. The No. 1 nian shall have 3 minutes from
completion of preceding flight in which to
release model for the start of his flight.
False starts are permitted within the 3
minute limit. Failing to start flight within
this limit, contestant must immediately re-
move his plane and equipment to the E:.
1t shall be responsibility of Event'Direc-
tor or his representative to notify contest.
ant of start and end of 3-minute period.

¢. Numbers 4. 5. and 6 on the Flight List shall
have their planes and equipment in a ready
box located near the Aight line. As soon
as a flight is completed, the No. 4 man be-
comes No. 3 and shall be requested to-
move his model and equipment onto the
flight line. If he is not on hand to do so,
he shall be dropped from the Flight List,
and the List advanced to fill ‘his place.
The Event Director or his representatives
shall be responsible for notifying contest-
ants when they are to move to ready box
or flight line. i

22.17.5 When technically possible and when judges

and space are available, it is strongly recom-

mended that two or more flights be flown
simultaneouxly, under the following conditions:

. Separate take-off and landing aress suffi-
ciently’ spaced cross wind from n.rnr other
to minimize engine noise and Alight path
interference.

Contestants flying simultaneously shall
carefully check receiver and transmitter
operation before take-off, to be sure no
interference bet them is bl

e. Contestants flying simultaneously must be

no moré than three positions apart an the

Flight List. Event Director or represent!

ative shall, where possible, select contest-

ants at top of Flight List so that con-
testants flying on compatible frequencies
are on flight line together.

d. Should a contestant oppose flying simul-

ta ly with else, he may can-

ce! his turn_and re-sign at the bottom of
the Flight List.

L4
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22.17.6 OFFICIALS. An Event Director, & Dis-
patcher-Recorder and Judges are the. essential
officials for an R/C Event. If possible, the
Dispatcher-Recorder should have at least two
heipers.

22,]7.7 Each flight should be judged by at least two
Judges, with their scores averaged to give final

score for the flight. It is surgested that each
maneuver be scored immediately after it is
performed. Judges shall score maneuvers in-
dividually and without consultation between
them. There should be enough judges avail-
able to establish a rotational procedure which
will average out variations in judging.

AMA RADIO CONTROL JUDGES GUIDE

A. PURPOSE: The purpose of the AMA R/C Judges
Guide is to furnish an accurate description of each
maneuver listed in the three Pattern Event classes, and
to provide a reference for use in developing a uniformly
high standard of judging in all AMA sanctioned contests.

Study of this guide by the competitor will help him
learn exactly what is expected, while study by the judges
will help them decide precisely how well the competitor
comes up to these expectations.

B. PRINCIPLES: The principles of judging an RC
model should be based on the perfection with which the
model simulates full scale aircraft performance. The
main criteria for perfection in an individual maneuver
can be classified as follows:

1. Precision of the maneuver

2. Positioning or display of the maneuver

3. Size or dimensions of the maneuver

4. Smoothness or gracefulness of the maneuver.

All of these requirements must be met in order for a
maneuver to be rated perfect. They are discuased
below. .

a. PRECISION: At the instant the t

his next maneuver, the judge should form an image of
the course the airplane should follow during the per-
formance of the maneuver. The precision of the
maneuver will then be based on how well the model
tracks through this imaginary course.

Competitors will read this statement and exclaim
“How am ] to know what the judge imagines is a perfect
course?” The answer to this is that once the model has
locked in on the straight and level entry portion of a
maneuver the only real disparity that can exist between
the judge's and the competitor's image is the size of the
maneuver. The judge will have some preconceived ideas
sbout optimum size as discussed in a later section.
However, the judge should modify his image if the first
portion of the maneuver clearly demonstrates that the

t intends to do a ver of much smaller or
larger dimensjons than the judge first imagined.

It will be noted that forming an image of the forth-
coming maneuver is based on using the straight and
level entry as a reference. If the contestant fails to go
through this portlon of the maneuver, it will be difficult
and perhaps impossible to form an image before the
start of the maneuver. The absence of a definite entry
into a maneuver therefore increases the difficulty of
judging its precision and titors will recognize this
as justification for downgrading.

The straight and level exit from a maneuver is one of
the more valuable portions of the maneuver in evaluating
how well the intended course of the maneuver was
foll d. The well-polished pilot will use it to announce
“Muaneuver nbE.Eov«m.: while the less competent pilot
will often skip it in hopes that the judge will not notice
that he deviated with respect to his entry heading. The
absence of a well defined straight and level exit there-
fore should also resuit in downgrading.

b. POSITIONING: To achieve perfection, the com-

itor muat position his 8 in & way that they
can be easily judged. The first consideration on position
is longitudinal distance from the competitor. It goes

the maneuver. Specifically, maneuvers which have
circular symmetry (such as loops, Immelmans, Cuban
Eights, and FAI Horizontal Eights) should have the
“holes” in their circular path clearly visible, preferably
in a plane exactly perpendicular to the line of sight to
the model. The same applies to the Square Eight.

The diagrams used to describe these circular maneu-
vers in the official rule book define the best view to
present to the judge. “End on” or “canted” presentation
of these should result in downgrading since it increases
the difficulty of judging the symmetry of figure 8's and
the “tracking” of consecutive loops. .

‘While no special bonus is juastified for exceptionally
low altitude, excessively high altitude is cause for down-
grading. Most maneuvers can be done at lesa than 300
feet longitudinal distance with altitudes that would not
force the judge to look up at more than sbout a 45
degree angle. If maneuvers are done at high altitudes
and close to or above the transmitter in 2 way that they
force the judge to look up vertically or near vertically,
they should be downgraded. The main reason for this
is that most maneuvers cannot possibly be properly
oriented when performed directly overhead. However,
a comment to competitors is in order here. This down-
grading is almost an automatic reaction after a judge
has been on the runway a few hours. He usuaily has a
tired neck from looking at some maneuvers which must
be followed overhead, and he is prone to be severe if he
is forced to look there unnecessarily.

By the saame token, most judges will refuse to even
look at the remainder of a maneuver after an aircraft
crosses the sun unnecessarily. There are also some
places where the sun often cannot be avoided and the
judge should follow through to the best of his ability.
But he is completely justified in scoring zero if in his
opinion the maneuver could have been placed elsewhere.

c. SIZE OF MANEUVERS: In the previous section it
was pointed out that most maneuvers could be safely
done at an average distance no greater than 300 feet
from the competitor and judges, and at altitudes such
that the line of sight to the model will seldom exceed &
45° elevation angle. These criteria place an upper limit
of about 350 feet for the total vertical size of 8 mameu-
ver. Most competitors and judges will recognize this
a8 more than ample. It should also be recognized that
300 feet of horizontal distance is a maximum value and
not really the optimum. For example, an inside loop of
100 feet diameter at 150 feet longitudinal distance would
stay within the 45° angle and a safe altitude and would
be more clearly visible to the judge than at 300 feet
distance. The competitor who performs loops in the
200 ft. region is therefore allowing the judge to evaluate
them more critically and he ehould suffer no downgrading
for positioning. On the other hand, a 100 ft. diametsr
loop at 300 ft. distance might be downgraded:

The optimum size of maneuvers is related to some
extent on the size and normal flying speed of the model.
For example, loops of 20 to 30 feet diameter done by a
2 ft. wing span airplane would not necessarily look poor
or out of scale. However, 20 or 30 ft. diameter loops by
a 50 mph multi job give the impression that an imaginary
pilot in full scale simulsation would be downright un-
comfortable if not “blacked out” due to the high “g"
forces. Exceedingly small or tight maneuvers with

without saying that the jud hould be located near
the competitor so that they obtain identical views of the

. The peti should center his acrobatic
maneuvers at an average distance of less than 300 feet
from himself.

In short, the judge should be unmerciful if he gets
the impression that the competitor is trying to hide his
defecta by flying at a great distance.

Positioning of maneuvers involves more than mere
distance. They should also be presented in a relative
direction which displays the most difficult aspects of

+ 41

un ily high rates of roll, pitch or yaw do not
simulate full scale performance and they should be
downgraded accordingly.

d. SMOOTHNESS AND GRACEFULNESS: These two
factors are inler-related with size of the maneuver and
therefore again are related to normal flying speed of
the model. Various judges and competitors will have
different opinions of what actually constitutes smooth-
ness and gracefulness. The most general definition
must again be related to full scale simulation and the




effects of the maneuver on an imaginary pilot or
passenger in the plane. On a touch-and-go or landing,
for example, the judge might imagine the airplane as a
DC-8 in which he is a passenger. Many of the so-called
“average” landings by RC models, in this equivalent
situation, would result in shearing off of the landing
gears and a total loss of the airline company’s profits
and equipment!

It is recognized that few RC judges have ever been
passengers in full scale aerobatic airplanes and there-
fore have no actual experience with the “g" torces in
aerobatic maneuvers. Two to three g's would not be
excessive in such performance, particular in violent
maneuvers such as a snap roll or spin. However, by
comparison, a 30 ft. diameter loop at 50 mph results in
about 10 g's, which is close to or excess of the design
limits of most full scale aerobatic aircraft. Clearly,
such tight maneuvers-are not scale-like.

The matter of smoothness is basically related to scale
like appearance. For example, a perfect set of con-
secltive rolls should have a constant roll rate from start
to finish. A perfect loop must have a constant radius
defining a perfect circle. It cannot be made up of a
series of straight flight increments with sudden angular
jerks placed between. Such sudden jerks represent
high “g" forces well in excess of full scale tolerances
and maneuvers should be downgraded for this.

C. ACCURATE AND CONSISTENT JUDGING: The
most important aspect of consistent judging is for each
judge to establish his standards and then maintain that
standard throughout the meet. It is advisable for the
contest director or chief judge to hold a briefing prior
to the start of the meet in order to make the standards
as uniform as possible. This is done best by means of a
practice flight which all judges score simultaneously
and E..Awnm_w After the flight, the defects in each
maneuver should be discussed by all judges and a

bl of agr t reached about the severity of
defects. Once this is done, however, and the contest is
started, the individual judge should not alter hi
standards under any influence. -

The contest director should clearly define areas in
which it is idered unsafe for itors to perform,
such as above spectators or over buildings, ete. Itis
highly recommended that the judges agree to register
zero points for maneuvers done in these areas. Further-
more, for ooau_unaanw. judges should exchange a quick
nod of agreement to issue zeros immediately following
an “over the crowd” maneuver. Nothing can cause
more unrest among contestants than a zero and seven
score of the same maneuver!

The responsibility for disqualifying pilots who persist
in flying unsafely should be assigned to the judges by
the C.D. The definition of unsafe aresas shouid be
absolutely unambiguous. For example, it should be
stated that “maneuvers performed over the spectator
area will be scored zero” and not that “maneuvers can
be performed over the spectators at a safe altitude”.
Obeying such safety regulations is just one more of the
many pressures associated with winning a competition
and the man who overcomes all pressures is more
expert than one who does not.

D. JUDGING INDIVIDUAL MANEUVERS: The
schedule of maneuvers to be performed is described in
Section 22 of the AMA Rule Book. Each maneuver is
to be judged individually on a basis of 0 to 10 points
according to the degree of excellence.

A common problem in judging is to score the first
flights too high and then find there is no margin left to
reward a superb {light. When in doubt give the lower
score. R ber that perfection is not a relative thing.
Perfection is that maneuver in which you see absolutely
no flaws. It is not a common occurrence.

In the following section, a description of each
maneuver is given and then a number of reasons for
downgrading are listed. The maneuver should be
downgraded according to (1) the number of defects
observed: {2) the severity of the individual defects, and
{3) the number of times any one defect occurs.

For example, a small single change in heading during
the taxi portion of the touch and go would be considered
one defect while two or three distinct turns would be
considered two or three defects. It will be noted that
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for many maneuvers there are more than ten possible
kinds of defects and that some of these can be repetitive.
It will not be possible to downgrade one point for each
defect or indeed we would have many negative scores.

A score of 10 should be given only if the maneuver is
well positioned and no defects are observed. One or two
minor defects should result in downgrading to at least
an 8 while one severe defect should put it down to 6 as
should a combination of three or four minor defects.
Any demerit in poor positioning should be decided at the
start of the maneuver and also fed into the final score
for the maneuver.

E. DESCRIPTION OF MANEUVERS:

Note: Precision ground handling of “Proto
Taxi” maneuvers at the beginning and end of
each flight is not required. However, in the
interest of safety and conserving realism, a
certain amount of ground control is con-
sidered desirable.

In order to discourage the use of competition
aircraft without positive means of directional
control on the ground, a taxi demonstration
is now required as part of the takeoff ma-
neuver. The taxi demonstration will not be
scored on quality. However, if it is not per-
formed, the takeoff maneuver will automatic-
ally lose five (6) points. In other words, if a
contestant fails to perform the taxi demon-
stration and then makes a takeoff worth 5
points or less, his takeoff score will be zero.

TAXI DEMONSTRATION: Prior to takeoff,
the plane must be taxied from the Starting
Box a distance of approximately 10 feet, in-
cluding a controlled turn of at least 90 de-
grees, and come to a complete stop. If there
are strong winds, the CD may allow substitu-
tion of an ‘S’ turn, which will serve to
demonstrate ground control while avoiding
the unnecessary risk of upsetting the model.
A flyer not performing this demonstration
will automatically lose five (5) takeoff points.

TAKEQOFF: The model must start from a
standstill - following the taxi demonstration.
Model shall aceelerate gradually and the take-
off run shall be in a .straight line. Plane
shall lift off gently and climb at a gradual
angle, no=ﬁ==m=w in its straight flight path
until at least six feet off the ground. Takeoff
is completed whefi model is turned to circle
back over the pilot.

The takeoff should be downgraded for the
following reasons (in addition to loss of §
points for no taxi demonstration):

Pushing or assisting the model when released.
Changes in heading during the take-off run.
“Jumping” from the ground. =
Retouching the ground after becoming airborne.
Toeo steep a climb angle.

Gallops in piteh, roll or yaw during climb.

Changes in heading during climb.

Dropping a wingtip.

. Starting turn before reaching six foot altitude.
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STRAIGHT FLIGHT OUT: The model must be brought
exactly over the transmitter and flown in an absolutely
straight path into the wind for a distance of approxi-
mately 300 feet before starting the Procedure Turn.
(Distance does not have to be accurate, however judges
may specify start of turn if they wish). Straight Flight
may be downgraded because:

1. Does not fly over transmitter.

2. Plane deviates left or right.

3. Does not hold constant altitude.

4. Turns before permission is given by judge.
m.ﬁu:oﬁm:m_meﬁmo:,

PROCEDURE TURN: After the straight flight, the
model must turn exactly 90° to the left, then exactly
270° to the right and cross over the point where the
first turn commenced. The turn may be downgraded
because:

1. Left turn not 90°

2. Right turn to 270°

3. Changes in altitude during turn.

(]

4. Turns not smooth and circular.
5. Does not head back over exact outgoing path.

STRAIGHT FLIGHT BACK: The model should fly

back toward the transmitter along the same line as the

outgoing path and pass exactly over the transmitter.

The Straight Flight Back may be downgraded because:
1. Turns or wiggles during straight flight.

. Change in aititude.

Gallops in pitch, yaw or roll.

. Flight not along original path.

. Does not pass over transmitter.

~
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FIGURE EIGHT (Class A only): Directly after the
Straight Flight Back and at the instant the plane
crosses over the transmitter, the model starts into a
horizontal, upright figure 8. The figure shall be per-
pendicular to the straight flight, and flown away from
the spectators, ie, the base of the 8 is over the trans-
mitter and the first turn is made to left or right,
depending on spectator location. Crossover of the 8
shall be on the perpendicular line and about 100 feet
away from transmitter. Maneuver is finished on same
heading as its entry. The Figure Eight should be
downgraded for the following:

1. Entry not directly over the transmitter.

2. First half circle not smooth or round.

3. First half circle has gallops in pitch, roll or yaw.

4. First half circle changes altitude.

5 thru 7. Same as 2 thru 4 for second full circle.

8. Model does not complete second full circle at same

crossover point as finish of first half circle.

9 thru 11. Same as 2 thru 4 for third half circle.

12. Does not finish on same heading as entry.

13. Does not finish directly over transmitter.

14. Does not finish at same altitude as entry.

15. Does not fly straight and level to complete maneuver.

TOUCH AND GO: After a smooth and gradual descent

on a straight line path into the wind, the model lands

and slows down to taxi speed (approximately 14 the

normal flight speed) but must not stop. Following this

the model must accelerate and take off on the same

heading as the entry. The maneuver may be downgraded

for the following:

. Approach during landing is too steep.

. Gallops in pitch, yaw or roil during approach.

. Model impacts or thuds onto ground due to lack of
flare-out.

4. Model bounces on landing.

5. Model deviates left or right while rolling on

ground.

6. Model fails to slow down to distinct taxi or

“unairborne” condition.

-
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7. Model stops on ground.

8. Changes in heading during the take-off run.

9. “Jumping” from the ground.

10. Retouching the ground after becoming airborne.

11. Too steep a climb angle.

12. Gallops in pitch, roll or yaw during climb,

13. Changes in heading during climb.

14. Dropping a wingtip.

15. Model is too far away to be seen clearly at any
time during the maneuver.

THREE ROLLS: The maodel enters from a straight and
level flight and rolls on its axis to the right or left until
three complete rolls are performed. The recovery must
be on the same heading and altitude as the entry. The
consecutive roll maneuver should be downgraded for the
following:

1. Model not level at the start of the rolls.

2. The path traced out by the model is not a straight
line (i.e., the plane does barrel roils or suffers
changes in heading).

3. Roll rate not uniform throughout three rolls.

4. Pauses between rolls.

5. Sudden changes in heading between rolls.

6. The axis of the fuselage veers out at an angle to
the flight path.

7. Plane changes altitude during rolls.

8. Plane does not do exactly three rolls.

9. Plane is not level at end of rolls.

10. Plane fails to do level flight at end of rolls.
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IMMELMAN TURN: The model starts Immelman
flying straight and level, pulls up into half loop
followed by a half roll and finishes flying straight and
level exactly 180° from the heading at entry. The
Immelman may be downgraded because:
1. Model not level at start.
2. Model deviates left or right during half-loop.
3. Half-loop not completed exactly above point of
commencement of half-loop.
4. Half roll does not commence immediately after
half loop.
. Plane deviates from a straight line during roll.
. Model does not finish in level flight.
. Model heading does not finish exactly opposite the
direction of entry.
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THREE INSIDE LOOPS: The model starts the
maneuver flying straight and level, then pulls up into a
smooth, round loop, followed by a second and third loop
in exactly the same path with a straight and level

recovery to finish. The maneuver may be downgraded
because:
A. During the first loop:
1. Loop not round and smooth.
2. Entry not level.
. Loop deviates left or right.
. Finish of loop not at same altitude as entry.
. Model pauses before start of second loop.
B. During the aecond loop:

1. Not on same heading as first loop.

2. Not the same circular path as firat loop.

3. Loop deviates left or right.

4. Finish of loop not at same altitude as entry.

5. Model pauses before start of third loop.

During the third loop:

1. Not on same heading as first loop.

2. Not on same circular path as first loop.
w.ﬁocvnmin»hw_m»no_.in_..r
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. Recovery not at same heading as entry.
. "Recovery not at same altitude as entry.
6. Recovery not level,
Nute: Loops must appear rounded and superimposed to
the ground-observer even in the presence of the wind.

Stall Turn

The model starts from straight and level flight
and noses up to a vertical position, yaws through
180°, then dives along a parallel path and finishes
the maneuver with the plane level at the same
altitude as the entry. The Stall Turn may be
downgraded because:

1. Model not level at start.

2. Does not become exactly vertical.

3. Turns left or right during pull-up.

4. Does not yaw tightly through 180°.

5. Return path more than two wing-spans from
entry path.

6. Return path not parallel to entry path.

7. Maneuver not finished at same altitude as
entry.

8. Plane not level at finish of maneuver.

9. Model does not fly straight and level to com-
plete maneuver.

Three Turn Spin

The plane establishes a heading by flying straight
and level, pulls up into a stall and commences the
spin through one, two, three turns and recovers to
level flight on the same heading as the initial
flight direction. The judge must watch carefully
to be sure this is a spin and not a vertical roll or
a spiral dive. In the mumz some part of the plane
always intersects an imaginary vertical line along
the path of descent. In the spiral dive, the plane

circles around, but outside of, the imaginary
vertical line. The spin may be downgraded
because:

1. Initial heading is not level.

2. Commencement of first spin is sloppy or
uncertain.

3. Does not do exactly three turns. Hmmm than
L]
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two or more than four turns should be scored

9. Plane spiral dives or vertical rolls during mane-

4. Turn radius at top of stalls is larger than two

and at same altitude as entry.

zero. uver. Zeroscore. . wingspans. 15. Plane fails to do straight and level flight
4. Does mnot recover on same heading as initial 10. Plane fails to do straight and level flight at con- 5. Turns at top of stalla are less than 180° at end of maneuver.
heading. clusion of maneuver. 6. Diving paths are not parallel to climbing paths.

5. If any of the three turns are spiral dives
rather than spins, the score is zero.

6. Rate of rotation in spin is excessively rapid.

7. Does not finish level.

8. Does not fly straight and level for 50 feet.

FOUR POINT ROLL: From a straight and
level upright flight path, the model is rolled
90 degrees and holds this attitude, with wings
in a vertical position, long enough for it to
be clearly defined. The model is then rolled an-

FAI TOP HAT: Model starts in straight level flight
pulls up into vertical climb and makes a half roll, then
levels out inverted on the same heading as entry. After
short inverted flight, model dives vertically, performs a
half roll and finally recovers in straight level upright
flight on same heading and height as entry. The Top
Hat should be downgraded if:

1. Model does not start level.

2. Model does not go exactly vertical before starting

roll.

7. Bottom of inverted portion is at different altitude
than entry.

8. Turning point of second stall turn ia at different
altitude from the first turn.

9. Maneuver not finished at_same altitude as entry.

10. Plane not level at finish of maneuver.

FAI HORIZONTAL EIGHT: -The plane commences
flying straight and level, pulls up into 3 of an inside
loop, does one full inverted loop starting from straight
down, then Y of an inside loop finishing in straight and

THREE OUTSIDE LOOPS: The model commences the
outside loop flying straight and level, then noses down
into three outsaide loops and recovers flying straight and
level on the same heading and altitude as the entry.
The outside loops are downgraded in the same manner
as the inside loops.

INVERTED THREE TURN SPIN: The plane estab-
lishes a heading by flying Inverted straight and level,
pushes up into a stall and commences the spin through

other 90 degrees, in the same direction of 3. Roll does not stop at exactly 180° from entry. " M < three complete turns, then recovers to inverted level
rotation, and holds the inverted attitude uos.w 4. Model does not climb vertically for a brief period MMMW:M-&.WE. The Horizontal Bight may be downgraded flight on the original heading. Judges must watch
enough for it to be clearly defined. This is after completing roll. 1 m:n.v. not level carefully to make sure plane is not in an inverted spiral
followed by another 90 degree roll in the 5. Model does not go-on an exactly horizontal in- 2. First loop, not round dive or vertical roll. The maneuver may be downgraded
same direction, bringing the ship to another verted position after leveling out. 3. Plane deviates left o.n right during first loop. for the following reasons:
knife edge position, Following a similar pause 6. Model does not fly inverted for the same distance 4 PL ical £ dl ’ 1. Initial heading is not level.
in the roll, the ship is finally rolled another as the vertical climb and roll, . Plane not vertical at start of second loop. 2 C Y P :
A A and roll. s " . Commencement of first spin is sloppy or uncertain.
90 degrees to upright and level flight. The 7. Model & ¢ di rtically briefly bef tart 5. Second loop not the same diameter as first loop. 3. Does not do exactly three turns. Lesa than 214 or
maneuver may be downgraded for the follow- - Modet does not dive vertically briefly belore start- 6. Second loop not round. g ¥ ns.
3 N ing half roll. N . more than 3% turns should be scored zero.
ing reasons: . 7. Second loop deviates left or right. N Lo .
8. Second half roll not started at the same altitude 8. Does not finish level 4. Does not recover on same heading as initial heading.
1. Model not level at start of roll. as that where the first half roll was completed. w. Does not finish on un.Em heading as entry. 5. If any of the three turns are spiral dives rather
2. The path traced by the model is not a straight line. 9. Second half roll not completed at same altitude as 5. Does not finish at same altitude as m:n—.v.. than spins, the score is zero.

(The plane does barrel roll segments or suffers
changes in heading.}

8. Sudden corrections in heading between roll
segments.

4, The axis of the fuselage veers qut at too much of
an angle to the flight path.

5. Plane changes altitude during roll.

6. Plane does not pause long enough between each

that where first roll started.

10. Model does not dive vertically for a brief period
after completing second half roll.

1. Model deviates left or right of the entry path at
any point in the maneuver.

12 Model does not recover at same altitude and head-
ing as entry.

FAI VERTICAL EIGHT: The model com-
mences the maneuver flying straight and level,
pulls up into one complete inside loop, followed
immediately by oné outside loop, recovering on
the same heading and at the same altitude as
the entry. The maneuver shall be downgraded
for the following reasons:

6. Rate of rotation in spin is excessively rapid.

9. Does not finish level, and inverted. .

8. Does not fly straight and level at finish of
maneuver.

SLOW ROLL: *Model commences from straight and
level flight and then rolis slowly at a uniform rate
through one complete rotation. The approximate time

segment of roil. LE: e in straight . Ei not level. P
1. Wings are not exactly vertical at 1 and ¥ 4M w“_ MWW—-_..M v“«n_w-nmww -Zm”ﬂn_whﬂ.ﬁ.:\”nnﬂr:&g:wrn m X m.“.nmmn% _o%w M ot round. of the roll to be five seconds. Note: No downgrade for
positions. flight, subseguently making a half roll at each quadrant 3. Plane deviates left or right during first slight overtime. Downgrading shall result for any of
8. Plane fails to do level flight at end of roll. ot the circle so that the model flies alternately =.U1Nrn loop, ﬁ..m following reasons:
and inverted in consecutive quadrants. The model 4. First loop not completed at same heading 1. Modelnot level at entry. .
. Y M " " " and altitude as entry. 2. Plane deviates from a straight line during roll.
) ) recovers in straight level flight on the same’ heading and 5. Second loop mot round 3. Roll rate not uniform.
ENIFE EDGE FLIGHT: From straight and level m__nrn height as the entry. Downgrading shall reault for any m. Second loop not same mr.w:—mﬁma as first 4. Plane does not roll n—:.dz h exactly on luti
path, model does a quarter roll {90 degrees) in either of the following reasons: q. 5 3 uoov o ety holovs first loo . m. 4 n Tt an 3 =w e revolution.
direction and holds this attitude for three full seconds. 1. Plane not level at entry. s H.WMMM amiwnmﬂ Left ﬂ%% HW rﬁm %_:.ms mmmoo%m - Plane changes altitude during roll.
Mode!l is then rolled back in the opposite direction to 2 Half roll does not form an are of a circle. ) loop & £ 6. M—m«nﬂo erw_a.Nau rmeu.N. .
level, upright flight. The maneuver may be downgraded 3. Model does not recover inverted at the 30° arc 9. mmno._.:m loop not completed on same head- 7. £i ° —.unnu_nw n—oo nnumm »..on_:n:.—n in much less than
for the following reasons: point. ing and at same altitude as the entry. 8 m__e. € um.eo=3 Wﬂwﬂm m“—“ﬂNcMo”=
L Model not level at start of roll . 4. Model heading is not at about 30° from entry at 10. Plane fails to do straight and level flight - [ ane ia ils to do level fligh 14 of
2. The path traced by the model ia not a straight line. end of half roll. at end of maneuver. 9. Plane fails to do level flight at end of maneuver.
3. The axis of the fuselage veers out too mueh of an 5. Model does not fly a smooth circular inverted path
angle to the fhght path. from the instant it completes the half roll until FAI DOUBLE IMMELMAN: Model com-

4. Knife edge atutude pot held for at least 3 seconds.
5. Wings are not exactly vertical throughout the three

reaching the 90° point.

mences in straight and level flight, pulls up
into half an inside loop followed by a half roll

TAIL SLIDE: The model commences with straight and
level flight, pulls up to a vertical position, stops

seconds of knife edge flight. 6. wﬂ “wmno_:wﬁm_ MM:..o: upright at the same rate as to upright, flies straight and level for about momentarilly, slides downward tail firat for two plane-
8. Plane changes altitude or heading. 7. Model does not n omplete half roll in the same one second, pushes down into half an outside lengths, recovers in a right-side-up position and finishes
1. Recovery roll is in same direction as entry roll, . angular arc as used ».M—. the previous half roll. - woov .mo:oim.m by half a roll to upright, recover- in atraight and level flight at the same altitude as the
zero points. 8. Model heading is not at urﬂun 30° from 2:.—« at ing in straight and level flight on the same entry. The maneuver may be downgraded as follows:
8. Plane fails to do level flight after recovery roll. d try of the half roll heading and at the same altitude as the entry. 1. Entry not level.
entry of the half roll. Maneuver shall be downgraded for the follow- 2. Pull up not exactly vertical
9. Model does not fly a smooth circular upright path ing reasons: .

REVERSE SPIN: The plane establishes a heading by
flying straight and level, pulls up into a stall and com-
mences & spin in either direction. At the end of two
complete turns, the plane shall stop momentarilly on the
original Reading and then execute a spin of two turns

from the instant it completes the half roll until
reaching the 180° point.

10. Al items from 1 to 9 apply to second half of the
circle in the same way as the first half.

11. The path of the complete maneuver must not
deviate from a circle.

1. Entry not straight and level.

First half loop not round.

WSoam_ deviates left or right during half
00D

Half loop not completed exactly above
starting point.

3. Does not fall tail firat.

4. Yaws left or right.

5. Does not tail slide exactly two plane-lengtha.
6. Falls into inverted position. Zero points.

1. Does not finish on same heading as entry.

8. Does not finish at same altitude as entry.

in the opposite direction from the firat two. Final 1 4 9. Plane fails to do level flight at end of maneuver.
recovery shall be on the same heading as the beginning. 12 wnwnm-ﬂ”ﬁnaﬂnw”nmvw.u”“”ﬂ“mﬁmﬂﬂ mv”_mWo:MMﬂ” half ~.oou.
Judge must watch carefully to make sure plane is not th Roll is not on a straight line and on .
< . iv vertical roll. The maneuver e entry. 180 degree heading from entry. REVERSE CUBAN EIGHT: Plane commences in
merely in a spiral dive or vertical 1 1 3 A N " 3 "
may be downgraded for the following reasons: Plane goes immediately into outside loop atraight and level flight, pulls up into a 45 degree climb,
b upon completion of half roll. half rolls to inverted and procedes to inside loop until it

1. Initial heading is not straight and level.

2. Commencement of first spin is sloppy or uncertain.

3. First spin is not exactlv two turns. Less than
1-1% or more than 2-1% turns should he scored zera
far whole maneuver.

4. Recovery from first spin is not on original heading.

Commencement of second spin i8 sloppy or un-

certain.

Ll

FAIl DOUBLE STALL TURN: The model starts in
level flight, noses up to the vertical attitude, yaws
through 180 degrees, then dives and makes half of an
outside loop into vertical flight, then yaws through 180
degrees again, finally recovering into upright level flight.
Both yaws shall be to the right as seen from the pilot's
and judge's point of view. The plane itself ia actually

2.
3.
4.
5. Half roll does not start immediately after
6.
1.
8.

Plane holds straight flight too long be-
fore going to outside loop.

9. Half outside loop not round or same size
as first half loop.

10. MSommH deviates left or right during half
00p.

11. Half loop not completed exactly below
starting point.

is again climbing at a 45 degree angle. Plane then does
another half roll to inverted that should croes the flight
path of the firat half roll, then again procedes to inside
loop until it has reached straight and level flight on the
same heading and altitude as the beginning. Maneuver
shall be downgraded for the following:

1. Entry is not straight and level.

2. First roll not on 45 degree line.

6. Second spin not exactly two turns. Score zero as yawing first to its right and then to its left. The 12. Final half roll does not start immediately £ B
noted 1n 1tam no. 3. maneuver shall be downgraded for the following reasons: after half outside loop. 3. Loop not round or deviates to left or right.
7. Recovery of second spin is not on original heading. 1. Model not level at start. 13. Final half roll longer or shorter than 4. Second roll not on 45 degree line.

o

Rate of spin rotation during each half varies
greatlv or.is tno rapid.

2. Does not become vertical.
3. Turns left or right during pull up.

first half roll.
14. Model does not finish on same heading

5. Middle of second roll does not cross middle poiht of
first roll.

') &% . . AM .
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6. Second loop not round or deviates to left or right.
7. Second loop not at same altitude as firat loop.
# 8, Second loop not same size as first loop.
9. Maneuver not completed at same altitude and on
same heading as beginning.
10. Model fails to do level flight at end of maneuver.

COBRA ROLL: From upright, straight and
level flight, the plane pulls up into a 45
degree climb, performs one complete roll at a
moderate rate, continues the 45 degree climb
for a moment, goes over the top in what
amounts to one-fourth of an outside loop and
heads down at a 45 degree angle. Another
complete roll, equal in length and time to the
first, is performed, and finally, the plane pulls
out at the same altitude and heading as the
beginning. The maneuver may be downgraded
for the following reasons:
1. Entry is not straight and level.
2. Climb is not at 45 degree angle to ground.
3. Roll path traced out by model is not a
straight line (ie., plane barrel rolls or
suffers change in heading) continuing in
45 degree climb.
4. No momentary straight flight between
first roll and 14 outside loop or between
1, loop and second roll.
5. Flight path coming down is not at 45
degree angle to ground.
6. Second roll is not at same rate as first.
7. Roll path of second roll is not as de-
scribed for first roll.
8. Pull out to level flight is not at same
altitude and heading as entry.

FOUR LEAF CLOVER: The plane starts
from straight and level flight and pulls up
into an inside loop. As it reaches the 84 point,
headed straight down, the plane is rolled 90
degrees to the right and continues into an-
other loop of the same size and altitude as the
first. Again when it reaches the straight down
position, the plane is rotated another 90 de-
grees to the right and continues in a third
loop of the same size and altitude. The same
procedure is repeated for the fourth uooﬁ. and
at the straight down point, the U_E..m is ro-
tated 90 degrees and pulls out into straight
and level flight, actually completing the last
quarter of the first loop. The plane finishes
the maneuver in exactly the same path as it
started. The four loops are 90 degrees apart
and all meet, at the 3, point, in space. The
maneuver may -be downgraded for the fol-
lowing reasomns:
1. Entry is not straight and level.
2. Loops are not smooth and round.
3. Plane is not in same position in space
at 3, point of each loop.
4. Plane deviates left or right during each
Ioop.
5. Tops and bottoms of all loops are not at
same altitude.
6. All loops are not same size.
7. Loops are not 90 degrees apart.
8. Final pull out is not in Huwﬁ.. of first loop.
9. Recovery into level flight is not at same
altitude and heading as entry.

LOOP WITH 114 SNAP: The plane starts in
straight and level flight and pulls up into an
inside loop. While in the loop, as it approaches
the top, the plane does a one and a half snap
roll and completes the remainder of the loop
path as an outside maneuver. At the point
of completion of the loop, the plane is half
rolled to straight and level upright flight. The
maneuver shall be downgraded for the follow-
ing reasons:

1. Model not straight and level at start.

2. First part of loop (inside) is not round
or deviates left or right.

3. One and a half roll is not recognized as
a snap maneuver, but is merely a quick
roll. Zero points. Judges must watch care-
fully to see that plane actually stalls out

L]
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and does not just do a barrel or axial roll.

4. Recovery from snap is not to level flight
and on same heading.

6. Second half of loop (outside) is not round
or deviates left or right.

6. Downgrade half roll to upright in ac-
cordance with requirements for Three Rolls
maneuver.

7. Plane fails to do level flight at end of
maneuver.

INVERTED REVERSE CUBAN EIGHT: The
plane enters this maneuver in straight and
level inverted flight, pushes up into a 45 degree
climb, half rolls to upright and proceeds to
outside loop until it is again climbing at a
45 degree angle. The plane then performs an-
other half roll to upright flight that should
cross the flight path of the first roll, then
again proceeds to outside loop until it has
reached straight and level inverted flight on
the same heading and at the same altitude as
the beginning. The maneuver may be down-
graded for the following reasons:
1. Entry (inverted) is not straight and level.
2. First roll not on 45 degree line.
3. First loop mnot round or deviates to left
or right.
4. Second roll not on 45 degree line.
5. Middle of second roll does not cross
middle point of first roll,
6. Second loop not round or deviates to
left or right.
7. Second loop not at same altitude.
8. Second loop not same size as first loop.
9. Maneuver not completed at same altitude
and on same heading as entry.
10. Plane fails to do straight and level flight
at conclusion of maneuver,

180 DEGREE TURN: The plane starts in

straight and level flight, pulls up into a

vertical e¢limb, rolls 90 degrees, vmnmoE:w half

of an outside loop, roils 90 degrees in the

opposite direction to the first quarter roll, and

pulls out at the same altitude but with a 180

degree heading change. The maneuver may be

downgraded for the following reasons:

Entry is not straight and level.

. Pull up is not to exact vertical climb.

. Roll is more or less than 90 degrees.

. Path of roll is not straight vertical line.

. Half outside loop deviates left or right.

. Half loop is not smooth and round.

7. Second 90 degree roll path is not straight
vertical line.

8. Pull out to level flight is sudden or jerky.

9. Pull out is not to same altitude and 180
degrees opposite heading to entry.

10. Plane fails to perform straight and level
flight at end of maneuver.

& OUP 00 N =

LOOP WITH ROLLS: The plane starts in
level flight and pulls up into one loop. While
looping, the plane also performs two noBEmnm
rolls, one in each half of the loop. For maxi-
mum score, the plane must complete each roll
in not less than 120 degrees of each half of
the loop. The maneuver may be downgraded
for the mo=o€_=m reasons:
1. Entry is not from straight and level flight
path.
2. Loop path is not smooth and round.
3. Path traced by rolling maneuvers is not
part of loop.
4, Rolls are not at moderate and continuous
rate.
5. Rolls are not centered in each half of
loop.
6. Rolls do not use at least 120 degrees of
each half of loop.
7. Loop path deviates to left or right.
8. Finish of loop is not at same altitude and
heading as entry.
9. Plane fails to fly straight and level at
end of maneuver.

TRAFFIC PATTERN APPROACH: The rectangular
approach is commenced with the model flying into the
wind above the transmitter, a turn of 90°, a crogs-wind
leg, a second turn of 90°, a down-wind leg, a third turn
of 90°, a croas-wind leg, a fourth turn of 90° and straight
flight toward the point of touchdown. The maneuver is
finished just prior to the point of touchdown (Six foot
altitude).

Note: The contest director will announce whether the
turns should be left or right. The rectangular approach
may be downgraded because:

1. Legs of rectangle are not straight and perpendicular

to each other.

2. The 90° turns are not smooth, precise, or sharp.

3. Gallops in pitch, yaw or roll during the approach.

4. Attempts to break out of pattern to go around

again. Zero points!

5. Model climbd during approach.

LANDING PERFECTION: At the conclusion of the
final approach ieg. the modal gontinues to d ava

may be excused if wind direction and spot location
are adverse. However, this leniency applies only if
the model lands in the spot and should not be
employed in cases where the flier accidentally-lands
near the edge of the runwav outside the spot.
6. Landing is dead stick.
7. Model fails to make pronounced stop.
8. Models rolls too far away to accurately
judge.
9. Model pitches over and makes ground
contact with nose or wingtip.
10. If model flips over on its back or cart-
wheels on wings—~0 points.

SPOT LANDING: Landing within the 100 foot circle
results in automatic awarding of the same number of
points obtained in landing perfection. All judges should
show agreement on their score sheets (Not on the amount
of score, just whether or not a spot landing was

acco

gradual rate and iands on the heading usea in the finai
approach leg. After landing, the model muat roll in a
straight line and come to a complete stop. The landing
should be downgraded if: -
1. Approach during landing is too steep.
2. Gallops in pitch, yaw or roll during approach.
3. Model impacts or thuds onto ground due to lack of
flare-out.
4. Model bounces on landing.
5. Model turns left or right while rolling to a stop.
Turns necessary to avoid running off the runway

23. RADIO CONTROL PYLON

23.1 OBJECTIVE: To run multiple plane races
that will recapture the spirit and thrills of
the great air races of the past and present,
and that will be interesting for spectators
as well as challenging for the contestants.

23.2 GENERAL: All AMA and FCC regula-
tions covering the R/C flyer, his plane and
equipment, shall be applicable to this event,
except as noted herein, There shall be no
limitation on the type of equipment fitted to
the plane, or the number of controls. The
contestant shall be allowed two entries in
this event. He can only use his alternate
model if the first model is not fiyable. The
contestant may have someone else fly his
model in competition if he desires to do so;
however, if this is done they shall be entered
as a team. Both the owner and the pilot shall
have current AMA sporting licenses.

Consideration of safety for spectators, con-
test personnel, and other contestants are of
the utmost importance in this event. Any
unsportsmanlike conduct or hazardous flying
over a controlled spectator area will be cause
for immediate disqualification of that flight.

23.3 MODEL AIRCRAFT REQUIREMENTS:

Formula I: Models must be a replica of
the 190 cubic inch class of full size Formula
I racing aircraft,

Formula 11: Original prototypes, or models
resembling known full scale aircraft that
have raced or were designed for racing on a
closed course. For the latter, contestant must
provide event officials with proof of the
plane’s identity and its connection with
racing.

23.4 MODEL AIRCRAFT SPECIFICATIONS:

23.4.1 ENGINE(S) : Maximum tofal nominal dis-
placement shall be .40 cubic inches. Engines
must be production units assembled from
factory available production parts. Engines
and parts must have been produced in quan-
tities greater than 100, and all must be avail-
able through normal retail outlets in the

lished) and in the event of disagreement, a’
majority vote by the judges should dictate.

CONCLUSION OF FLIGHT: The official flight
is finished at the moment the plane stops at the
end of its landing roll. At this point the con-
testant announces “flight complete” and immedi-
ately taxies his plane off the runway to whatever
area the Contest Director designates. If landing
was deadstick, pilot or helper shall retrieve
plane as soon as permitted by official in-charge
of flight line.

RACING—FORMULA | AND I

U.S.A. Alterations shall be limited to cata-
log listed parts produced in quantities greater
than 100 units and available commercially
to anyone from the manufacturer of the
engine being altered.

23.4.2 CARBURETOR : Engines shall be equipped
with working radio controlled throttles of
single barrel type from factory available
production parts, not necessarily from same
manufacturer as the engine. Throttles must
be able to reduce engine RPM sufficiently to
permit the aircraft to be landed if and when
required.

23.4.3 PROPELLER: Only wooden, fixed pitch,
two blade propellers shall be permitted.

28.4.4 SPINNER:

23.4.4.1 A rounded spinner of at least 2 inches
diameter is required on all Formula I. air-
craft and on prototype Formula II aireraft.

23.4.4.2 Formula II models of real aireraft need
not use a 2 inch spinner, where such a
spinner is inappropriate, but must at least
met the AMA prop nut rule.

23.4.5 FUSELAGE:

Formula I: At the pilot's cockpit, a mini-
mum depth of 7 inches and a minimum
width of 334 inches is required.

Formula II: A minimum depth of 7 inches
and a minimum width of 3% inches is re-
quired. Both minimum dimensions must occur
at the same cross section location.

23.4.5.1 Formula II prototype aireraft must have
cheek cowls and the cross section at the
engine shall be an oval at least 5 inches
wide and 2 inches high overall.

23.4.5.2 For both Formula I and II the engine
shall be cowled at least to the extent that
no more than the cylinder and head fins
project beyond the fuselage outline. The
exhaust side of cowl may be shaped no clear
exhaust exit.

23.4.6 LANDING GEAR: At least two wheels,
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'Radio Control Manoeuvres

Model free standing

FAl RADIO CONTROL

The official schedule of FAI RC maneu-
vers, revised to include changes for 1969:

54. The maneuvers must be executed in
the order in which they are listed and the
Competitor must indicate in writing, be-

NOTE: Loops must appear round and super-
imposed to the ground observer even in
the presence of the wind.

5.4.5. INVERTED LOOPS: The model
commences the inverted loop flying straight

— re the start of the flight. any maneuver: and level, then nuses down into three inverted
\\n:n stationary 5.4.1 A e MO ill not 1 2 y ers loops and recovers flying straight and level on
e e 4 e wiil not execute, the same heading and altitude as the entry.
x The start of each maneuver must be K =15
o o f . . =
Jac® <\..¢. ~ 180" yow indicated by the pilot or his assistant. The
Gw in opposite v "l .
direction 1sec, V2Roll — maneuvers of takeoff and landing need not 546 ROLLS: The model commences

—

Verticol climb

5.4 1/2 Loop

superimposed
outside loops

5.4.7. T

3 consecutive

- o First econ __Thir

3 consecutive rmi_ur u.u.?@ééﬁ

IIA AV!'.-..
- - _

be signalled, but must be executed in an
un-interrupted manner.

The pilot has 3 minutes to starthis engine
and 10 minutes in which to complete the
program of maneuvers from the moment he
receives the signal to start the engine.

54.1. TAKEOFF: The model must stand
still on the ground with the engine running
without being held by the pilot or mechanic

from straight and level flight then rolls at

same heoding  §+/1/2 Outside Srgnt 5.4.4. . ] . a uniform rate .z.:,ocm: three no_.:m_nnn ro-

loop T on ﬁ:.“.rmn NO.MMMM”” “Mw M:_W_,M:M_wwmw:omw, tations and finishes in straight flight, all

1/2 Qunde ‘M,WZ same heading < Finish o:aﬂ@: & 8 Y on the original heading. the time of the
loop 1/2 Roll as entry Start ; three rolls to be approximately four seconds.

K=10

5.4.7. SLOW ROLL: The model com-
mences from straight and level flight, and
then rolls slowly at a uniform rate through
one complete rotation. The approximate
time of the roll to be 5 seconds.

=~ /

1/2 roll

K=15

and must then take off into wind. The
taxi-run should be straight and the model

should lift gently from the ground and 5.4.8. ROLLING CIRCLE: The model com-

intersection

~0
80
inverted

/4 loop
Finish on
same heading

1 ouhside /
loop 1 loop
Vertical -~
5.4.10

Finish on

climb at a gradual angle. The takeoff is
completed when the model is turned vut of the
takeoff path.

K=5

54.2. DOUBLE STALL TURN: The
model starts in level flight, {lying away
from the pilot, noses up to the vertical

mences in straight level flight, makes half
a roll into inverted circular flight, subse-
quently making a half rollinthe samedirec-
tion of rotation ateachquadrantofthecircle
so that the model flies alternately upright
and inverted in consecutive quadrants. The
rolling circle shall be flown to the left. The
direction of the half rolls is optional. The

5.4.8 4. <. same attitude, yaws to the pilot's right through model recovers in straight level flight on
Stort — ot oizontal heading as 180°, then dives and makes half of an the same heading and height as the entry.
5 seconds———ei 5.4.16 £ r_ﬂ“n“.wg entry inverted loop into vertical flight, then yaws e K=15

5.4.13 = T Ounid to the pilot's ...wrnrnru.d:wrn pwroo. finally re-
— tside covering into upright level flight on a course . . H -
Sy 7~ Y Sy \ loop parallel to and on the same heading as the 5.4.9. .H>~.~u mux:.um. The .H»n__ Slide com
Stact /2 coll 172 rolt Finish entry, mences with straight level flight, pulls up

/Z3! il 1/4 loop
T

evel inverted
Verticol ¢<n-=no_
2 climb dive

9
.\ _ Third leg

Note: The term ‘“‘away’ means only that the
distance between the pilot and the model must
be increasing at the time the maneuver is
started. It does not mean that the model must
be viewed directly from the rear. The pilot
may choose a flight heading at any angle he

to a vertical position, slides downward tail
first for two plane-lengths, recovers in a
right-side-up position and finishes in straight
and level flight at the same altitude as the

heading a5 wishes. entry.
entry \/ /2l V2 vt N WQ“T leg o Second leg K=15 K=15
Tm.. ?m. % () each 2728 5.4.3. COMBINED IMMELMAN AND 5.4.10. HORIZONTAL EIGHT: The plane
- /\ . Finish on same ¢I¢V mz<mm~.—,mc IMMELMAN: Model starts commences flying straight and level, pulls
Stort ) 2808 heading as entry E k in level flight, pulls up into a half loop, up into ¥ of an inside loop, does one
M‘ - First leg 5.4.17 followed by half a roll, flies straight and full inverted loop starting from straight
f o : : level for approximately one second, then down, then Y4 of an inside loop finishing
Firish o makes half an outside loop, followed by in straight and level flight.
N ome heading half a roll, recovering in straight level flight. K=§

—

X
5.4.18 5‘./5&:2: contact

Maneuver Drawings Courtesy of Aeromodeller Magazine

K=10

5.4.4. LOOPS: The model starts the loops
maneuver flying straight and level, then
pulls up into a smooth, round loop, fol-
lowed by a second and third locp in ex-
actly the same path with. a straight and

5.4.11, CUBAN EIGHT: The plane com-
mences flying straight and level, pulls up
into an inside loop and continues until
heading downward at 45°, does half roll
followed by another inside loop to 45°,
does half roll followed by straight and level



5.4.12. VERTICAL EIGHT: The plane
commences the vertical eight flying straight
and level, pulls up into one complete in-
side loop, follows with one inverted loop
and recovers straight and level at the same
altitude as the entry.

K=10

5.4.13. INVERTED STRAIGHT FLIGHT:
The model starts the maneuver level and
upright, makes a half roll to inverted, flies
straight and level inverted for a minimum
of 5 seconds and recovers with a half
roll to the upright position.

) K=28

-5.4.14. INVERTED EIGHT: The plane
commences the inverted eight flying straight

and level upright, makes a half roll to invert-
ed. and immediately turns left one compléte
circle, turns right one complete circle, does a
half rull to upright flight, and flies straight
and level in the same direction as the entry.

K=15

5.4.15. TOP HAT: The model starts in
straight level flight pulls up into vertical
climb and makes a half roll, then levels
out inverted on the same heading as entry.
After short inverted flight, model dives verti-
cally, performs a half roll and finally re-
covers in straight level upright flight on
same heading and height as entry.

K=15

5.4.16. SPINS: The plane establishes a head-
ing direction by flying straight and level.
pulls up into a stall and commences the
spin through one. two, three turns and re-

covers to level flight on the same heading as
the initial flight direction.

Note: The judge must watch carefully to be
sure this is a spin and not a vertical roll or
a spiral dive. In the Spin, some part of the
plane always intersects an imaginary vertical
line along the path of descent. In the spiral
dive, the plane circles around, but outside of,
the imaginary vertical line.

K=38

5.4.17. RECTANGULAR APPROACH: The
rectangular approach is commenced with the
model flying into the wind above the landing
circles, a .left turn of 90°, a crosswind leg, a
second left turn of 90°, a downwind leg, a
third left turn of 90°, a crosswind leg, a
fourth left turn of 90° and straight flight
toward the point of touchdown. The maneuver
is finished just prior to the point of touch-
down., The direction of the maneuver will be
determined before each round in accordance
with safety regulations.

K=10

54.18. LANDING: The model flares
smoothly to touch the ground with no
bouncing or change in heading and rolls
to a stop.

K* =10

TOTAL 200

=K 10 when landing is in 25m. diam.

circle
5 when landing is in 50m. diam.
circle )
K = 0 when landing is outside 50m.
diam. cir.

K

Maximum possible points 2000,

COMPETING TEAMS. For radio controlled
contests, either an individual or a team entry
(pilot/mechanic) is permitted. The pilot must in
all cases be the entrant and the maker of the
model. Each pilot is permitted one helper during
the competition.

PREFABRICATION, Permitted: A model which
is assembled by the builder from prefabricated
parts, and in which the builder installs the equip-
ment, is permissible. Not permitted: Models
which are completely. prefabricated and re-
quire only few minutes of unskilled effort or a
complete, ready to fly RC model wliich has
been built by a person other than the pilot.

NUMBER OF FLIGHTS, The Competitor has the
right to three official flights.

DEFINITION OF AN ATTEMPT. There is
an attempt when: a) The model commences
the takeoff maneuver. by The model fails to
commence the takeoff within the three minutes
allowed to the competitor.

NUMBER OF ATTEMPTS. Each Compet-
itor is entitled to one attempt for each official
flight. An attempt can be repeated at the
judges discretion only when, for any unfor-
seen reason outside the control of the Com-

petitor or organizers, the model fails to make
a start.

DEFINITION OF AN OFFICIAL FLIGHT.
There is an official flight when an attempt is
made whatever the result.

MARKING (Scoring). Each maneuver may be
awarded marks between 0 and 10 by each of the
judges during the flight. These marks are multi-
plied by a coefficient which varies with the diffi-
culty of the maneuver. The maneuvers must be
performed in a plane and at a height which will
allow them to be seen clearly by the judges. The
nonobservance of this rule will be penalized by
loss of points.

CLASSIFICATION. The final classification
will be determined by the aggregate of three
flights. The marks allocated by the judges will
be multiplied by their appropriate coefficient,
and added together.

In the case of a tie for first place, the final
result will be established by a flyoff. Any fly-
off must take place within one hour of the
normal finishing time of the contest. No at-
tempts are permitted.

The results of flyoff shall count only for
the establishment of a title (such as World
Champion) and any prizes affected.

>=_m~d.nw>ﬂ.

DISTINCTIVE MINIATURES

Modei Power for Aircraft, Heli-
copters, Racing Cars, Speed Boats,

r~.

SCORPION 600 $4.00. For contest
modeis. Engine thrust 4 ozs. Dura-
tion 7-9 secs. Wgt. 1.9/16 ozs.
Lgt. 24", Dia. 1¥4".

PAY-LOADER 150 $2.00. Engine
theust 1%,-2 ozs. Duration 7 secs.
Wgt. 15/16 oz tgt. 3-1/16".

ROCKET HT 50 $1.50. For space
ships and missles. Engine thrust
4 ozs. Duration 4-5 secs. wet. %
oz. Lgt. 1%". Dia. %",

S0 HELL-CAT $1.00. Engine thrust
% - ¥ oz. Duration 14 secs. Wgt.
5/16 oz. lgt. 1%". Dia. %.

UNBEATABLE! FOR VARIETY!
QUALITY! UNIQUENESS!

GIANT-SIZE SCALE MODEL U-CONTROL GAS KITS $21.50
Historic Models! Prefabbed! Everything 388 for quick
assembly. Full size plans. Same models and sizes available

for R/C $29.95 — .35-49 engines. All prices less engine. ~ GRUMMAN F3FL FIGHTEK

W.S. 48" - ENG. 19-35

CURTISS HAWK

W.S. 48" + ENG. 19-35

ENGINE AUGMENTER TUBES
to increase engine thrust:
No. 50 @ 70¢
No. 150-600 @ $1.50.
JETEX FUEL PELLETS
50-10 @ 60¢, 50-20 @ $1.00,
50-20 HT @ $L.50, 150-10 @
$1.00, 15020 @ $1.50, 600-10

Bullding / Bealgning
Maintenance 8 Careof

wratuar HT PEOPATION,

ENGINES fiee mootis

souit
AEAon Moot

JETEX ENGINES BOOK $1.00
50 PAGES e FULLY ILLUSTRATED

FAMOUS PLANES KITS SPEED BOAT KITS
DESIGNED FOR R/C DESIGNED FOR R/C

in selected balsa and hardwood § Complete with plated fittings. Kits
w“uw._“-wwmm_* cut to size and shape. ] contain seasoned hardwood, pre-fabri-
Heavy gauge aluminum or fiber glass | cated for accurate, fast assembly.
cowling and wheel pants supplied Decks are aircraft grade plywood with
where required. Complete hardware | hatches and other openings, ready cut
(less wheels and R/C fittings) and | out. Convertible cabin changes model

fult size plans included. from cabin cruiser to run-about. All THE NEW KAVAN CUSTOM
necessary fittings (except R/C related x\n gzmc_ﬂm._.ow uo wm

parts) shaft, stuffing box, engine muf- i »
fler, water pick-up rudder, coupling, Designed to maintain proper
engine mount, fly wheel, fuel tank r mixture at all throtile
with tubing, screws, nuts, boits, in. settings. Provides automatic con-
structions, etc, Special “Deep-V" hull trot for both fuel and air enter-
design for high ing the engine, resulting in in-
and extra stability and control in tight creased pawer, impraved respanse
turns. Engine powered or by battery and optimum fuel a::._::n. all
RPM. Does not go “rich” and

SES WWI FIGHTER ... ... $54.95 | operated electiic motors. A
WINGSPAN 547, 49 to .61 ENGINES _ma__,ﬁu e etinge, You
get dependable idiing without
stalling.
AVAILABLE FOR THESE_ENGINES
$67.95 0.5. Max 19, 30, 40, 50, 58,
- 60 / Merco 35, 49, 61 / Super
Tigre G 21/29-46, ST 51, 56.
60, G 60, G 60 Fi / Enya 45.
60 / Rossi 60 / Veco 35, 45.
61 / K & B (front) 40, {rear)
40, 45 / Webra €0. / Indicate
engine and displacement when
ordering. Also excellent for U-
Control Engines.

*TARPON" for ,60 engine
37%" long, 14%* wide, 7% high

FA200 AERO SUBARU
WINGSPAN 547, .49 to .61 ENGINES

“MARLIN" for .
.29 to .49 engines .. . .. $54.95 Kavan
29%" long, 11%* wide, 6% high

GLOW PLUG

WWI SOPWITH CAMEL ... $54.95 - TN CLIP $1.59

WINGSPAN 547, 49 to .61 ERGINES
NEW KAVAN-KUSTOM

Ly ” ..

PIONEER" 1 R/C ACCESSORIES
N Rk SUPER “K* LINK . ...40¢ ea.
! Spare Connector Ends. 40¢ ea.
STANDARD “K" LINK 25¢ ea.
Spare Connector Ends  20¢ ea.

7
RADIO-CONTROL PLANE

60" W.S./ARLF. $100.00
Railway Express Collect

ARISTO-MATIC MARK It
BORT ACTUATOR $13.95

Self-contained low drain electric
motor. Special integral swi

SPRING WOUND
MOTOR CONTROLS
LIGHTWEIGHT
COMPACT

3-SPEEDS . .$5.50
2-SPEEDS $5.00

gives TWO channel operation
from low cost single-channel
receivers. Features:  Electrical
Switching Action—forward, stop,
reveise, stop. /  Mechanical
Directional Control — left, neu-
tral, right, neutral. / Operates
on 3-6 volts.

Adjustable Connectors. 98¢ pr.
PUSH END RODS .. AQ¢ pr.
ENGINE MOUNTI LT

& BLIND NUT SET... 49¢ (4)
RBM SERVO MOUNTING KIT

& RBB SERVO BOARD
MOUNTING KIT SET .. 55¢ (4)
AILERON Differential  $1.29 pr.
FIBER GLASS PROP,

Silver Plated Finish . . $2.49
FIBER GLASS PROP... .. $1.59
FLEXI-TROL $1.29
PILOT $2.00




