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‘ PREFACE
-Thisfpro'grame'd text is- Id'esignéd'_pr-imarily-t0‘inﬁtfrodu-ce helicopte:.' attitude ‘instru-
ment flying -t;:; students in the heélicopter instrument flying ‘coursé-and to initial entry
stu.dents in the instru.mgnt phase.
.-+ To achieve the fullsst benefit from this text, ‘students‘sh'oul'd have ¢ompleted the
instruetiotll on operation and use of flight inétrumenta.
.Thi text has been programed according to apprOV’ed‘té’acihi.'n'g miethods, and thus
will present to you just the rig.ht informa.;tion to allow you tb learn at ybuf'best rate o.f
speed. | .
| ~This publication is intwo forms: 'bn’e se'clti-é;.mkis invﬁ-h-e‘l‘iinear "m'e‘thqd‘ ‘where youl
read frames consecutively; and-the -me‘xt-s‘e‘_ctibri ig-in the branching m‘eit‘n‘od“whe re you
do not nec‘ea.saril-'y read _fhéir-é,ﬁma co‘.tlléécufive.ly.'l When using the-b.ra.nching'me.thod,
the next. pa.‘g‘é or f.famej tha.t you. read w111 _a_:Lways depend upon how well y;}q understand

the material just presented.
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PERFORMANCE OBJECTIVES

Upeon completion of this text, without notg¢s :or referénces, you should be-able to:

a. ' Define instrument interpretation, instrument crosscheck, pitchy .rolly yaw,

-7

“and attitude functions of flight instruments.
b. ISele'ct the correct answer when comparing intuition versus actual aircraft
attitude, .
c. List the pitch attitude instruments... .

d. . List the roll attitude instruments,

e, Indicate instrument indications for variations in pitch and roll attitudes.,
f. Identify the maneuvers-depicted in diagrams onpicturaa of theinstruments.
g« - -Compare aircraft attitude with the.correost alroraft .control, -

Copovwersn et
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SECTION I

The first sec_ﬁon ﬁf this‘ te?ct. i.s,. érééeﬁfed in a 1in§$r apprpach. Read each frame care-
+ fully, then provide the required response, If your irﬂ.‘tiai response was corrgct, gO on
to the next frame. If your initial response wé.s incorrect, ‘re—read the frame beforeA
.continuing.' Beginning on page 1, follow thé top column of frames to page 10, .then re-

turn to page 1 to begin the second column; etc. -

’ ‘Ndw, "_turri to _pergé 1.




1. Instrument interpretation means to interpret or evaluate the flight instrurmments to

determine the attitude of the aircraft,

10. A knowledge of pitch attitude, foli attitude, and yaw is helpful in attaining good
instrument interpretation, The pitch attitude of the aircraft is the angular rela-

tionship between the longitudinal axis of the a_ircraft'and the actual herizon,

HERI R I SRR T,

AT I R T e £ o e P - "

19. The banking or rolling attitudé of the aircraft is the angular relationship of the

2

lateral axis of airciaft to the a'c_tué.l hofizon. .

" ¥
2

vt
3

28, ‘Yaw i the miaverventiof the diveraft around’the. vetthoal hxis.




Go on to page 3.

PITCH ATTITUDE

ROLL ATTITUDE

YAW




. ' t i
Instrument interpretat'ion means to éwor
‘ [}

% flight instruments

2z,
to detexmine the attitude of the aircraft.
11. = The pifgh gttitulle of the ajrer e angular relationship between the
axis of the 'd the actual horizon,
20.  The banking or rolli'ng attitudeyof the aircraft is the angular relatiénship between
the 4l xis of the ' d the actual horizon, -
29, Yaw is the movement of the airé¢raft around the W’ﬁds. '




8. interpret or-evaluate .

12. longitudinal;aircraft

21, . laterd]l; aircraft

30, vertical s




4, Instrument interpretation means to MM M%ﬂ M‘M

to determine the attitude of the aircraft,

13, The pitch attitude of the aircraft is the M@lationship between the

axis of the &, nd the actual horizon.

the actual horizon,

22. The banking or rolling attitude of,the aircraft is the M_ﬂlaﬁon‘ahip between _
the mﬁﬁs of the o . o .

L




5. interpret or evaluate the flight instruments,

14, angular; lengitudinal; aircraft

23. angular; lateral; aircraft R N A

32, aircraft; vertical AT R e




6. Instrument interpretation rpeans to WM WW M W

to determine the of the aircraft.

15, The pitch attitude of the

axis of the

; ‘ . ’
ircraft is the ationship between the W“'{
the actual )

24, The banking or rolling attitude of t]
/ -

the is of the ind the actual

33,




7. interpret or evaluate the ﬂight instruments to determine the attitude

16, ' angular; longitudinal; aircraft; horizon

25. angular; lateral; aircraft; horizon

34, aircraft; vertical axis




8. By definition then, instrument 1nterpretat1on means v
ponhus_dlo flglh Gnunnsrts Yo o
jﬂﬁ&gf db W“‘#

17. The pitc.h attitude of the a;ii.',craft is

26. The banking or rolling_attitude of the aircraft Iis

35,




to interpret or evaluate the flight instruments to determine the attitude of the air-

craft, (Return to page 1,. item 10.)

18. the angular relationship between the longitudinal axis of the aircraft and the actual
horizon, (Return to page 1, item 19,)
27.. the angular relationship between the lateral axis of the aircraft and actual h‘léri'z.oh.
'(Return to page 1, item 28.)
36..

the movement of the aircraft around the vertical a.xi)s“';.._i(i@cs't@ the -'fmILowing page.)

10
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SECTION 11

The next se._ct_ion of this text is in the form c_ail_ed ”sza;n(':hi-ng. "'_ Read each frame care-
’afu_lly_, then gelect your answer aﬁd turn to thé_pa.ge indicated, If you have selected the
correct responsé you may progress as directe_d. If you did not select the correct response,
you will receive additional information and further instructions. Co-rre‘ct answers will en-
able you to by-pass many frames and thereby completq the text in less time.

Now, turn to page 11.




Instrument interpretation is closely associated with crosscheck or instr\_unenf; coverage.
Crosachecking ,fneans observing or interpreting two or more instruments to determine the
ettitude and performance of an aircraft,” Although no spe.ci.fic method of crosechecking is
recommended,those instruments which give the bést information for controlling tﬁe air-
craft in aﬂy given'maneuver, should be used, |

Based on what you have 1e‘arned, would you say that intuition would be helpfﬁl in
croeschecking?

1. Yes. Turn to page 13,

: 6 No. Turn to ﬁage 12,

ANSWER TO SELF-TEST QUESTION NO. 5!

Observing or i'nte'fpreting two or more instruments to determine the attitude of the

aircraft.

I



YOUR ANSWER: NO,

2

Very good. Utilizing intuition can get an aviator into serious trouble, A person's
senses act primarily on the basis of gravity and provide reliable information while on
the ground, When in flight, the aviator experiences acceleration and centrifugal forces

that affect t senses exactly as gravity does, thus providing misleading informatiop)y

 While crosschecking the instruments, the aviator learns and perfects a technique of

combating the ill effects of the illusions.

Turn to page 14.

ANSWER TOQ SELF-TEST QUESTION NO. 14:
a. Stra;ight climb.,

12




YOUR ANSWER: YES.

You aré wajr éff. Intuition can .giv_e you.. a false indication of aircraft attitude, Cross-
checking enat)les the aviator to repeatedly prove that his intuition is wroﬁg; thus, he de-
velops the habit of éﬁecking.the instrmﬁeﬁfé before Ichaﬁging the attitude of.the. aircraft,

Aé 'experience is gain.ed 1n reiying on instrm}entg; distracting impressions of the mind
becoﬁie easier to overco'n;le.,' the aviator must l‘earn to ignt.)rer. confuiz;g éenso.r.y informa.—-

tion and rely only on the objective evidence provided by the aircraft's instrumenta{ion.

Turn to page 11 and select another answer.

ANSWER TO SELF-TEST/QUESTION NO, 6;

L VP e i

True. v




Remember, instrument interpretation means to interpret or evaluate the flight instru-
ments to determine the attitude of the aircraft, Now, let's talk about the pitch attitude
instruments.

The altimeter gives an indirect reading of pitch attitude in level flight. At a given
power setting the altimeter reading should remain constant, and any tnovement of the

altimeter needle may be considered as an immediate indication of a change or need for

a change in pitch attitude,

K

If there is no change in power and altitude is being lost,the nose is
{D Low, page 17,

2, High, page 15.

ANSWER TO SELF-TEST QUESTION NO, 1:

To interpret or evaluate the flight instruments to determine the attitude of the aircraft.

14



YOUR ANSWER: HIGH.

You're joking! If altitude is being lost, the nose is low. . If altitude is being gained,
the nose is high. In either case, corrective action to return the aircraft to level flight. _
should be promptly initiated.

Now, turn to page l16. Study the diagram and go on to page 17, .

ANSWER TO SELF-TEST-QUESTIGNNO, Mt
b,  Level turn,

15




¢ - N
’:,||\\
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YOUR ANSWER: LOW.

Absolutely correct. With no change of power in level flight, any change in altitude
gives an indication of pitch attitude change. The attitude indicator is used in conjunction
with the altimeter as an aid in pitch control. The attitude indicator gives a direct and
immediate indication of any change in pitch attitude of the aircraft,

With the instrument properly set for level flight, and it is noted that the miniature air-
craft is above the horizon bar, is the nose of the aircraft highor low?

@. High, page 18.

2. Low, page 19.

ANSWER TO SELF.TEST QUESTION NO. 14:

c. Descending turn {left).

17



YOUR ANSWER: HIGH.

You've got it. Using the attitude indicator, the nose of the aircraft can be placed in
approximately the correct position for any desired pitch attitude.

The vertical speed indicator is used in conjunction with the altimeter and the attitude
indicator to aid in pitch control. If the instrument is reading zero when in level flight,
any movement of the needle from the zero position indicates a change in pitch attitude.
(See diagram below.)

If the air is smooth, what is your interpretation of pitch attitude if the needle indicates
a rate of climb?

NG higTIEe 1

Nose low, page 20,

18



YOUR ANSWER: LOW,

Wrong. In visual flight, the proper pitch attitude is attained by raising or lowering the
nose in relation to the actual horizon. In instrument flight, the attitude indicator supplants
the actual horizon. If the nose of the aircraft is above the horizon, then the miniature air-
craft will be above the horizon bar of the attitude indicator.

Study diagram below and then please turn to page 18.

19



YOUR ANSWER: NOSE LOW,

Come now! Remember, we are talking abOl.lt pitch attitude. If the needle indicates a
climb, then the nose of the aircraft is high. In fact, if immediate corrective pressure
is applied to return the needle to zero, the altitneter usually will indicate no change in
attitude.

Study the diagram and go on to page 21.

ANSWER TO SELF-TEST QUESTICN NO, 2:
The angular relationship between the longitudinal axis of the aircraft and the actual

horizon.

20



YOUR ANSWER: NOSE HIGH.

You are 100 percent correct. An increase in altitude will follow if no corrective action
is taken; pitch attitude ean also be verified by crosschecking the altimeter and atfitude
indicator.

The airspeed indicator givesan indirect reading of the pitch attitude. With a given
power setting and the correct altitude, the aircraftis in level flight and the airspeed -
remains constant,

If the airspeed increases, the nose is;

High, page 22,

Low, . pa,-‘g_@..z‘-&?’
S

THE AIRSPEED INDICATOR AS A PITCH INDICATING INSTRUMENT

21



YOUR ANSWER: HIGH.

You're guessing. If the a.i.rspe_ed increases, the nose is low and Bhouldl be raised. Any
time the nosé is lowered, an increase in airspeed will follow. A rapid change in alrspeed
indicates a large change in pitch; a slow change in airspeed indicates a small change in -
pitch. |

Go back to page 21; read again and select ancther answer.

ANSWER TO SELF-TEST QUESTION NO, 14:

d. Climbing turn (left),

22




YOUR ANSWER: LOW.

Correct. A nose-low attitude will certainly cause the airspeed to increase if no cor-
rective action is taken. If the noseis high, the airspeed will decrease requiring that the
nose be lowered.

FORR

n review, remember that the four pitch attitude instruments are: altimeter, attitude)
indicator, vertical speed indicator, and airspeed indigator.
et i s £ et
Regardless of which instrument shows a deviation, a correction must be applied with a
continuing crosscheck to determine the effectiveness of the correction in maintaining a

constant pitch attitude.

Now, turn to page 24.

lol |

VS

AN
~ VERTICAL
SPEED 3

e

ANSWER TO SELF—TEST QUESTION NO, 7:

Attitudei/ndicator, airspeed indicator, altineter, and vertical speed indicator.
-~ .

23



Earlier, we defined the banking or rolling attitude of an aircraft as the angular relation-

ship of the lateral axis of the aircraft to the actual horizon, To maintain a straight course

in visual flight, the aircraft must be kept level with the actual horizon. Instruments which

indicate banking or rolling attitude are: attitude indicator, heading indicator, and turn-

and—sliE in_d:i.&gtor. Which instrument gives an immediate indication of turning?

—

Attitude indicator, page 25,

Hegading indicatoy, page 27.

Turn-and-slip indicator, page 26.

24



YOUR ANSWER: ATTITUDE INDICATOR, ©* 7 - ¢ o o0 o -

No.  The attitude indicator shows.pitch and roll attitude directly. ©Of course, . if a bank
is:-indicated,a turn will follaw; howevexr, it does not give an immediate ihd.ication»_osf;tux.'ning.

Go back to page 24 and seliectia better answer. -

ANSWER TO SELF-TEST QUESTION NO, 10: -
Ta, o ABevEs T LTI T LI T e

_b.  Climb. . . . B S IR S O

c. Low.

28




YOUR ANSWER: TURN-AND-SLIP INDICATOR,

No.I .The. turn-and-slip indicator is. a-. roll, r_a;te, and trih in.strlmlent.. ‘The needle in-
dicates the rate of turn; the ball of the indicator shows the quality of contf.ol coprdination,
It is also an aid in roll control. The question was, "Which instrument gives an immedi-
ate indication of turning?"

_ "Pick'a.nother answer on page 24 and try again, .

ANSWER TO SELF-TEST QUESTION NO, 9;
Roll, rate, and trim, '

‘26




YOUR ANSWER: HEADING INDICA TOR.

Absolutely, The heading indicator gives an immediate indication of turning. When

available, the heading indicator is an important bank instrument during straight flight.

The banking attitude is shown directly on which of the {ollowing instruments?
L. Heading indicator, page 30.

@ Attitude indicator, page 29.

% Turn-and-slip indicator, page 28.

ANSWER TO SELF-TEST QUESTION NO, 3:

Angular relationship between lateral axis of aircraft and actual horizon.

27



YOUR ANSWER: TURN-AND-SLIP INDICATOR,

Not really. The turn-and-slip indicator indicates rate and quality of turn. The banking

attitude is not shown directly on the turn-and-slip indicator,

Try another solution on page 27.

ANSWER TO SELF-TEST QUESTION NO,. 4;

The movement of the aircraft around the vertical axis,

28




YOUR ANSWER: ATTITUDE INDICATOR,

Good thinking, The banking or rolling attitude is shown directly on the attitude indicator.
If the aircraft starts to turn, the turn can be stopped by leveling the wings of the miniature

éircraft with reference to the horizon ha'r\'

The turn-and-slip indicator is a roll, rate, and trim instrument. Is this a true

statement?

_Wpage 32.

No, page 31.

ANSWER TO SELF-TEST QUESTION NO, 11:

a. Attitude indicator.

29



YOUR ANSWER: HEADING INDTCATOR.

Before agreeing .or disagreeing; let's review momentarily, We justidecided that -the’

‘heading indicator gives animmediate indicdation of & turn. -Indirectly, it showe bank if _
the aircraft is in trimmed ﬂilght,_ but the bankingiattitude is not shown direcﬂy en the
heading indicator.

Turn back to page 27 and select the right answer,

: 50



YOUR ANSWER: NO,

Liook at the question again, Roil, rate, and trim. Of course, itis a true statemant,
The needls shows rate and in tri_mmed flight with the ball centered; it 1s an excellent. roll
(bank) ingtrument. The ball is the quality control.

Now, turn to page 32,




YOUR ANSWER: YES,

A truer word was never spoken, The needle indicates rate of turn and thus is an aid
for roll control. The ball of the indicator shows the quality of control coordination,
whether in turning or straight flight, If the ball is off center, the aircraft is yawing

(slipping or skidding}.

4 MIN TURMN

A. SLIPPING B. SKIDDING C. BALANCED

All available bank instruments are used to indicate straight flight. In straight-and-
level flight, a constant heading can- be maintained by reference to the heading indicator
and by keeping the wings level with reference to the attitude indicator. Without the head-
ing or attitude indicator, straight flight can be maintained by reference to the turn-and-

slip indicator,

As the use of each instrument is learned, should it be included in the crosscheck

sequence?

e 34,

No, page 33.

ANSWER TO SELF-TEST QUESTION NO, 8:

Attitude indicator, heading indicator, and turn-and-slip indicator.

32



YOUR ANSWER: NO.

How could you say such a thing? Some of the primary reasons for a poorly executed
maneuver are: failure to observe the appropriate instruments, omitting an instrument
entirely from the cross.check, placing too much emphasis on a single instrument, and
gazing too long at the wrong instrument.

Please go on to page 34,

ANSWER TO SELF-TEST QUESTION .NO_.. 12:? Two of the following: -

1. Failure to observe the appr-oPriétp iﬁsti'ument.

2, - Omitting an instrument entire_;l'y from. the crosscheck,
3.  Placing too much amphasis on a single _instrurhent.

4, Gazing too long at the wrong inst:jua;heﬁt.

33




YOUR ANSWER: YES.

By &all means !

Remember, that proper crqsachacking and instrume:{xt interp.retation are vital, even in
visual flight, During instrument flight, the instruments serve a dual purpose: reference
of the attitude of the aircraft,and an indication of whether that attitude will produce the
desired performance. Control technique is identical to that in visual fl,iglfxt. ‘A good
instrutnent pilot interprets instru:nen_ts rapidly and accuratélf. .

In straight-and-level flight, which controls are used for maintaining heading, altitude,
airapeed, and trim?

Cyclic, page 35.

Collective, page 37.

Quelic, collactive, pedals, page -_36.‘

B A TN AL SO 77 0 ZE0.E GALCRTE S T B CHCRPY 08 S E At gl e R A
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" YOUR ANSWER: CYCLIC,

Yes, up to a point, However, the cyclic only controls heading and altitude and of courge
changes in pitch attitude affect the airspeed.

Turn back to page 34 and select a better answer.

ANSWER TO SELF.TEST QUESTION NO, 13:

a, Pitch attitude control - 3 cyclic.
b. Roll attitﬁde c.ontrol. ~ 3 cyclic,
c. Yaw control - 2 pedals.
d. Power centrol - ,1‘ collective,

35



YOUR ANSWER: CYCLIC, COLLECTIVE, PEDALS.

Certainly, all controls are needed during straight-and-level flight; heading and altitude
are maintained with cyclic control, airspeed with power, and trim with pedals. Power is
used to adjust variations of altitude only if the desired altitude cannot be maintained by
varying pitch attitude without exceeding 210 knots airspeed, {100 feet altitude variation
or greater: use power adjustment.)

Turn to page 38.

POWER, PITCH, AND BANK CONTROL

36



YOUR ANSWER: COLLECTIVE. . = . ' T e

‘Only partly ight; collective instraightiands level flight ju-ys ed to qontrel amr s.iixe'ec;l.

i .

th;\a:emtaisnlyk gt weed ‘_anr head&*ﬁ_g:"oir:;trim\"=e.é'h-tr.b1-'._ C

Try- agatn by selecting the ‘-'cor:_r-r-'_eict:-a,ms;ew'e'iri_ on page 3, o s






