THE SPIN

Following the discussion of several tales of persons involved in uninitiated spin training, or accidental
participation in unanticipated spin maneuver, and the discussion of self taught spins gone bad Bill
Tinkler was asked to provide input from his vast library reference of vintage documents for the
education of others.

Spins are an acrobatic/aerobatic maneuver, and like all unusual operations should not be attempted
without proper instruction in proper equipment with full safety gear and precautions.

To do otherwise is foolish.

Spins are not themselves inherently dangerous, but any botched entry or exit can overstress the airplane
severely, or result in unfortunate damage to the aircraft and damage to the pilot. If you are a Luscombe
owner, your airplane is a 60+ year old design, and likely has been modified and repaired many times.
Despite maintenance to maintain ‘type design’ , there are changes in condition likely to exist of which
the operator is unaware, and for which operational discretion should be undertaken.

Please read and enjoy. The end of this section is a reprint of the CIVIL PILOT TRAINING MANUAL ,
Civil Aeronautic Bulletin #23 dated September 1940, provided by Bill Tinkler from his vast aviation
library.

(My library is only half vast)

This section is dedicated to Bill whom | regard as a long time friend, Scholar, and wise sage who
imparts aviation knowledge and experience. He never gets it wrong, which is why he is here to teach us
all today.

Captain William (Bill Tinkler) UAL Retired, has a 50 year, unblemished safety record,
recognized by FAA Citation and declaration on January 12, 2005.
Congratulation Captain Tinkler

Thanks Bill for your unwavering safety demonstration
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SPINS

Definition—By definition a spin is “a
maneuver in which an airplans descends
along & helical path of large pitch and emall
radius while flymg at a mean angle of
altack greater than the angle of attack at
maximum lift * * * A onin which is
continued by reason of the voluntary posi-
tion of the control surfaces, recovery from
which can be effected within two turns by
neutralizing or reversing all the centrols,
is called a normal spin, or controlled spin.’*?
Tho mansuver frequently is called & ““lail
spin.”  (See fig, $2.)

Related factors.—A spin is the result of a
severe stall which has been developed
either intentionally or accidentally. Due
to the fact that many fatal accidents have
bren caused by ignorauce ol the causes
leading up to a spin and of how to recover
from it, many students have a deep-rooted
subconscivus fear of this maneuver, There
18 no cecasion to fear & spin if it is performed
urder the proper cirenmstances, one of the
wwst unpertsnt of which is adequate alti-
tude for recovery.

An airworthy sirplane will recover from
4 spin of its cwn accord if the controls sre
released. The maneuver imposes much
lighter loads on the structure than a steep
bank. This assumes it is properly per-
formed, particnlarly with respect to recover-
ing from the dive which follows the spin.

I't is entirely possible to build an airplane
which is spin-proaf; in fact there are spin-
proof ships now on: the market. Such a
ship, however, may have characteristics
which render it unsuitable for certain train-
ing purpeses. Since mest airplanes will
spin under proper circumstances, it is neces-
sary for s competent pilot to be famil-
iar with the maneuver, particularly the
approsch to it and the recovery from it.

The traiming in spins is divided into two
phases. Tirst i1s that given pricr to solo,
which is “contined to the fundamentals of
entry and recovery and the development

! Repart No. 474, Nomenclature for Aeronaubis.
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in the student of confidence to the extent which will enable him automatically
to react properly should he accidentally fall into & spin in his early solo worlk,
and give him sufficiant expericnce in sensing the approach of s spin to make
such an accident a remote possibility, The second phase of training in gping
1 that given after solo, during the practice of precision maneuvers, which will
teach the student orientation under adverse conditions, accuracy of judgment
and {iming, and further the perfaction of ths development of his senses or fesl
a8 applied to flying.

Only the firet phase will be discussed here. The second will be covered

laterin stage C of the Restricted Commercial Course.
. Befere starting & spin, the airplans always should be climbed to a safe
altitude — never lesa than 3,000 feet. II the ship is not stalled completely it
may refuse to spin snd instead fall into a sloppy spiral. Ships which do not
spin readily, even from a full stall, often may be induced o spin by apening
the throttle just as the wing drops and closing it again immediately. Easing
off on the controls even after a spin is bagun is likely to caise the ship to stop
spinning and go into a spiral instead.

The loss of altitude during the stall preceding the spin particul arly should
be noticed and slso the feel of the ship. Tha latter i= very important since
in making precision landings later on in the course the student is forced to
give his nttention to tha objective rather ihan the maneuvering of the sir-
plane and, unless the sensations precading a epin are impresscd thoroughly on
his mind, he may get into difficulty at low altitudes.

After the student has had some practice in spins from straighs stells, he
will be shown by the instruefor how a spin ean develop scoidentally; spins
may oceur, for example, in an improperly performed steep bank, either as g
result of the nose being allowed to get too low or from pulling ths turn too
tight. TIn the first ease, the airplans is flown into the epin and in the second
it falls into the spin as a result of the stall caused by “squashing.”

He will also be shown how spins may result from a climbing turn, as a
eonsequence of a too steep climb combired with a skid, and as a result of tou
shallow a glide, an impreper gliding turn, or a skid in a normal turn, In any
ol thsse, the resulting stall can develop into a spin,

Some beginners experience & cortain amount of dizziness in a spin, This
usually is caused by maintaining & fixed stare over the nose of the airplane,
The student should foree himsell to remain relazed and to observe objects on
the ground rather than letting it spin before his eyes. If the vision is con-
centrated on a given objact and held there as long as possible by turning the
head, and then the sume object is picked up again as soen as possible by tum-
irg the head in the other direction, there is little likelibuod of dizziness. Fur-
thermore, this practice will be of grest value in the execution of precision spins
where recovery must be made after a definite number of turns or fractions of
a turn.

Exzecvtior.—When a safe altitude—3,000 feet or more—has been attained,
the throttle should be closed and the ship fully stalled, with the stick hard
back, This should be done smoothly sud graduslly, Just before the nose
begins to sink, full ruddar should be applied on thas side toward which it is
desired to spin; tha: is, right radder for a right-hand spin or for clockwise
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rotation, and viee versa. The ailerons should be kept in neutral through the
entire maneuvar. The stick should bs held all the way back and the rudder
hard over until it is desired to stop the spin. Both right end left 3pins shonld
be practiced.

Recovery.—Recovery from a spin can be accomplished in mos} of tha air
planes uscd for instruction by simply relaxing pressurs on the rudder pedal ang
then on the stick until the controls are in neutral. Many airplanes will recover
before the controls have reeched the neutral position; in a few it may b neces.
sary to use opposite rudder and move the stick forward of the neutral position,

The ship will come out of the spin into a straight dive al u fairly steep
angle, the steepness depending upon whather the stick reaches neutral befora
the spiz is stopped or whether recovery oceurs whils the stick is still well back
of neutral, as is often the case Recovery from the dive is uccomplished by
easing back on the stick when dying speed has been regained. If the stick is
pulled Lack too quickly, the ship will simply stall again,  Tf it is not. brought
back quickly enough, exressive speed will be nequired, which causes Unnecessary
loss of altitude and causss heavy loads to be imposed upon the siructure during
the pull-out. After establishing a normal glide, the throttle should be eased
open and straight and level flight resumsd.

Particularly in light aircraft, it should be remembered that the wings are
designed for & certain maximum diving speed. There s 1o need to scquire
much, if any, mare than half of thie speed in recovering from s spin, However,
particulerly at first, excitement may cause neglect of this important. factor,
with possible structural failure es the result. The sirplane should be allowed
to reach only encngh speed to resstablish adequate control, This need not be
more than 5 to 20 percent greater than the normal gliding speed,

Reasons for specified use of controls —From the definition of & spin, it will
be noted that the angle of sttack is greater then the angle of maximum [ift,
Unless this Ligh angle is mamtaned, the ship will not continue to spin and it
is for this reason that the stick must be held hard back during the manesuver,
The effect of the rudder when the ship is in & stall has slready been demonstrated
in the practice of stalls. If the rudder is not held fully over, there is a likeli-
bood of stopping the rotation of the ship and producing an ordinary stall or
the sloppy spiral already mentioned. The aileroms should not be used, because
if the stick is moved to the same cide as the rudder, the aileron on the high wing
will be down and tend to reduce the speed of that wing. On the other hand, if
the stick is moved to the oppogite side, the ailervn vn the low wing will be down,
tending to slow the wing down even more, and, in some ships, preducing s
flat spin from which recovery may be less simple.

Common faults—1. Using contrals too besilaully in entering the spin, due
te an unconscious reluctance or nervousnsss.

2. Relaxng on controls too quickly sfter entering spin.

3. Use of ailerons, particulady oppusiie aileron, in an instinetive eifort to
lift the low wing.

4. Pulling out of dive too quickly upon recovery.

5. Not pulling out of dive quickly envugh.
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Execution.—Head into wind, selest the point on which the nose is to be
held, throttle the engine and gradually stall the ship by pulling the stick back
just fast enough to keep the nose slightly above the horizon,  Apply rudder
on the side toward which it is desired to fall first, holding the stick hard back.
As the wing drops, apply full opposite rudder. As scon se the nose comes up
and ths other wing tends to drop, reverse the rudder aguin. The mansuver
may be continied throngh as many such stalls and recoveries &= desired, but
not below 1,500 feet. Eanch time as the nose comes up, it should bear on the
point selected. The ailerons are not used.

Recovery —Recovery i extremely simple, consisting merely of neutralizing
the rudder and easing the stick ahead until fiying spead is regained.

Reasons for procedure—An airworthy airplane will not spin to the right
i full left rudder is being applied and viee versa. Accordingly, by aprlying
full rudder on the side opposite to the low wing, the incipient spin in one
direction is checked and a tendency to spin in the opposite direction is created.

By holding the stick hard hack, no appreciable dive is permitted and the
ship is bronght out from a fall to one side and prepared for one to the opposite
gide in the quickest manner possible.

PRECISION SPINS

Definition —The precision spin is a spin in which the entry and, more
particularly, the recovery are made in a specified direction.

Related factors.—While the precision spir. basically is the same maneuver
as the spins previoasly discussed (see p. 137), the requirements of precise exeeu-
tion ard accurate and conlrolled recovery aid the student matericlly m further
development of an understanding of control action, knowledge of the charac-
teristics of the airplane being flown, and orientation under difficult eireum-
stances. The maneuver never should Le started with less than 3,000 feet of
altitude and never should be continued through more than three complete
tums,

The entry technique will vary greaily, depending on the mdividual charac-
texistics of the partienlar aircraft being used. However, the airplane must be
fully in the spin in a querter of a turn or less, Skidding spirals, or aimless
eyrations of a hall to three-quarters of a turn, have no place in e previsien
epin. With some airplanas, it may be necessary to use & blast of the throttle
to start the rotation in order to meet this requirement. As previously explained,
this blast is given just as the wing falls, with the elevalors bard back aud e
rudder hard over.

It recovery, the spin must be stopped exactly at any predetermmed num-
ber of turns or fraction thereof. Usually spins are given and required by half
and full turns, tha: ie, one-half turn, one turn, one and one-hall turns, two turns,
ote. This means that the recovery may be somewhat different from thet em-
ployed in the spins previously discussed. Some ships will come cut of the spin
in a quarter of a turn or less as soon as the controls are nentralized.  Others
require that full opposite rudder and forward pressure on the stick be used to
stop the rotation quickly. Itis necessary, of course, to know the characteristics
of the purticular ship being used in order to perform precizion spine, Due to
tha fact that in most airplanes the fin is offset to correct the torque, the response
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to the rudder, in both entry and recovery, may not be exucily the same in left
spins and right splus,

Tn any casa, careful operation of the controls is essential, If opposite rud-
der is held too long, the result will be a sideways, skidding recovery If the
stick is pushed too fur ahead, o held shead ton long, the dive may go past the
vertical so that the airplane begins to approach inveried flight.

Ohbviously, precision in recovery requires a high degree of orientation. It
will be recalled that in the prelimimary ppin practice, the student was advised
to pick a point, or two points 180° apart, on the ground to make it. possible for
him to know his position throughout the spin. 1 two peints are usel, one or
the other will be in view all ihe time 'This ie the methad used by acrobatic
dancers to avaid dizziness when pivotng. In the case of the pilot, it not only
prevents dizziness but also ensbles him to keep track of the amount of rutation.
Tn this connection 1t 18 advisable o count the turns, as it gne-half, one, one and
one-half,”" and so on.

Development of the ability to retain continuous orientation is the muin
reason for requiring the perfection of technique in precision spins. The only
knowr method of determining whether or not such continnous retention of
orientation hes been developed is through having the student demonstrate it.
Precision spins also develop & higher degree of technique, kmowledge of aireraft
churacteristics, coordination of contrels, control touch, and antomatie reaction.
They particularly develop discipline in the control of reflex actions.

Ereeution.—The proper altitude should be atteined, the throttle closed,
and the ship put nto the spin, ugsing the throttle, if necessary, to start the spin
without delay. The tums should be counted as previously described with
respeet to objects on the ground. When within approximately a quarter of a
turn (depending upen the girplane) of the desired number, recovery should
be begun. o

Recovery (normal).—HKecovery should be made ae quickly 8s posaible,
using opposite controls (except ailerons) as necessary for the particular air-
plane. Recovery ghould be completed within 10° of the specified number
of turns.

Oommor faulte.—1. Use of ailerons in entry or recovery. This is strietly
prohibited.

2. Relaxation of the ccntrols during the spin.

3. Overcontrol during recovery.

Recovery.—No difficulty should be experienced in recovering from apins
in any of the aircraft used for traintag provided the load distribution is within
the ranges specified by the ship'a certificate. However, through carcless
disposition of baggage 0T erToTs in rigging, an airplana which normally spins
and recovers without difficulty may develop undesirable apin characteristics.
Furthermone, since this manual i ‘ntended as s guide for the student through-
put his flying career, it is falt that he should be given information whick may
be of great value in fiying girplanes with which he is nat fumiliar

The National Advisory Cammittee for Aeronantics has done & large
amount of research on spins and the material given balow is taken from their
Technical Note No. 555, “ piloting Technique for Recevery from Spins.”
Hence the procedure has come to he known as “The N. A. C. A, Recovery.”
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{a) During a spin, particularly during the last three or four turns of a
prolonged spin, before recovery is sttempted, the ailerons should be neuiral
and ihe elevaior and rudder controls should be held all the way with the spin.

ib) When applying controls for recovery, the mdder should be moved
briskly to a position full against the spin and later, after at least one-half
additional twrn is made, the elevator should be moved briskly to the full
down position.

ie) In the event of a vicious spin, the applied controls for recovery shoald
be held for at least five turns before attempting any other measure for promot-
ing recovery.

(d) Deliberate spins should be started as an altitude of &t least 10,000 feet.

(¢) When any doubt exists regarding the recovery characteristics of an
piveraft, a fomilinrization method consisting of tricls ar recoveries at various
stages of the translation from straight flight to a steady spin should be emplored.

(f) Too much eonfidence should not be placed in these or any other rules,
however, for no method of recovary can be rogarded as infallible for all aircraft.

SAFETY FIRST,
FOREMOST,
AND ALWAYS



