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PREFACE 

This'-programe'd text is designed primarily to'int,roduce helic0pter attitude .in'stru­

nien~ flying .to students. in the helicopter instrument -flying !course 'and to initial entry 

students in the instrument phase. 

, To achiev'e the ,fullest'benefit from this text, students should have completed the 

instruction on operation and use of flight instruments. 

This text has been programed according to approved' teaching m'ethods. and thus 

will present to you just the right information to allow you,tb liear'n: at your best rate of 

speed. 

This publi'c8)tion is: in 'two forms I "one section~is in',the'Unearfme'tlho"d'where you 

r'ead frames cons'ecutiveVyi" 'and·'tlie ne'Xt-s-ection is in' 'the branchhig :ttneith:(!)~rwhere you 

do!!£! necessarily read the fr.'a:mes co'nsecutively. When using the branching method, 

the next pa'ge or frame that you read will always depend upon how well you understand 

the material just presented. 
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PERFORMANCli; OBJECTIVES 

Upon completion of this te~t, ,withQut notes lor refel1ences'l yOU' should be-able to: 

a. Define insh'urnent .interpretation, inst1tum..ent -cr.ossche'ck, piten, 'roll-~, y-a,w, 

and attitude functions of flight instruments. 

b. Select the c0'r-rect answer when comparing -intuiti-\1)n ,yea-sus actual air-craft 

attitude. 

c. Li at the pitc-h, ,attit.ucle ins tru,rnenlls'., 

d. List the ron attHud,e ins-tvUI'n'ents. 

e. Indicate instrument indications £0r variations in pitch and roll attitudes •. 

£. Icl.~mtify ·the maneu·vers.depi·cted ion· diagr,a·ll'ls ,0~;I:,11pictU!re;8 :(j)£.,th$~ ins,,tln.um'ents. 

go COvn.pa1'8 aircraft attirtu.de withrtlhe.,cOrl1'8ot at,,'.cQ:'~;~·oamtrQJ., .. ~ 
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SECTION I 

The -first section of this text is. presented in a linear approach. Read each frame care-

fully, then provide the required response. If your initial response was correct, ,go on 

to the next frame. If your initial response was incorrect, re-read the frame before 

continuing. Beginning on page 1, follow the top column of frames to page 10, then're-

turn to page 1 to begin the second columnj etc. 

Now, 'turn to _page 1. 



1. Instrwnent interpretation means to· interpret or evaluate the flight instruments to 

determine the attitude of the air"craft. 

10. A knowledge ?f pitch a~titude, roll attitude, and yaw is helpful in attaining g~od 

instrument interpretation. The pitch attitude of the aircraft is the angular relo11-

tionship between the longitudinal axis of the aircraft and the actual horizon. 

i'i 

19. The banking or r-6lling attitude of the air-craft is the angular relationship of the 

lateral axis of aircraft to the actual ho~:izon. 

fF·" 



Go on to page 3. 

PITCH ATTITUDE 

ROLL ATTITUDE 

YAW 
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2. 

II. 

". '~'A~' 
Instrwnent interpretation means to ~or ~e flight instrwnents 

to determine the attitude of the aircraft. 

e of the A~,e angular relationship between the 

~~~~~~~ axis of the~~d the actual horizon. 

20. The banking or rolling attituds.'of the aircraft is the angular relationship between 

the ~XiS of the ~d the actual horizon .. 

29. Yaw i8 the mov .• ment of the ilircraft around the .. "f;J,/xi8. 

3 



,3.. interp:ret or evaluate 

12. longitudinal i aircraft 
,'t·' 

Zl. latera~; ai·rcraft 

30. vertical 



, m •• ~.", '.m,,'""" •• m •••• ,. ~ ¥ Pfi ~ 
to determine the attitude of the aircraft. . 

13. The pitch attit~de of the aircraft is the +lationShiP between the ~ 
axis of the ~d the actual horizon. 

22. The banking or rolling attitude of t e aircraft is the ~lation.hiP between 

the ~XiS of the (b~~~,.ftd the actual horizon. 

5' 



5. interpret or evaluate the flight instruments. 

14. angular j longitudinal; aircraft 

23. angular; lateral; aircraft i'l i' »,i.,1 ',( ' .. i'-J') 'II' 'J, 

32. aircraft; vertical ,11 tiI'l1.'fVtt4:~:~}~f~lJ;Q ~~dl "~t") fO',''-""),,!-,'' 
" ~ , 
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6. 

15. 

24. 

to determine the ~~~~~ 

The pitch attitude of the 
I 

axis of the ~~~~~t''lY1 

to wJJ£or~the~ ~ 
aircraft. 

the ~~~~I.A~ationShiP between thekr~ 

,,,". i .. -

The banking or rolling attitllde' ofl ,.,.,M:/"e1i,.,£t h:>t>hel , 

the ~iS of the ''ld t:e'J~:~=al ~ 
a1;ionship between 

33. Yaw is the movement of the ~ound thetu&J;;.J~ 



7. interpret or :v~luate the flight instr\,Ul1ents to determine the attitude 

16. angular; longitudinal: aircraft: horizon 

25. angular; lateral; aircra!ti horizon 

34. aircraft; vertical ~ 

8 

'fl. 
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8. 

17. The pitch attitude of the aircraft is ~'l!.~:.J~~r&!1~~:....&!~~~~~~~t.... 

:tk 40· ....l 

26. roJ.1"'2 attitude of the aircraft is ,. 

9 



9. 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 aircra'ft and the actual 

horizon. (Return to page 1. item 19.) 

27. the angular relations.hip be.tween the lateral axis of the aircraft and actual horizon. 

(Return to page!, item 28 .. ) 

36. the movement .of the aircraft aNimncl the . ...,,:e.r . .tLca1 aJCi;s,,: .. i(~CG'Q to .the ·following page.) 

10 



SECTION II 

The next section of this text is in the form called Ifbra:nching. II Read each frame care" 

'\iu,Uy, then select your answer and turn to the page ind,icated. If you have selected the 

correct response you may progress as directed. If you did not select the correct response, 

you will receive additional information and further instr~ctions. Correct answers w.ill en­

able you to by-pass many frames and thereby complete the 'text in less time. 

Now, turn to page 1 L 



Instruznent interpretation is closely associated with crosscheck or instruznent coverage. 

Crosschecking ,means observing Or interpreting two or mor~ instruznents to determine the 

attitude and performance of an aircraft. Although no specific method of crosschecking is 

recommended,thos,einstrwnents which give the best information for controlling the air­

craft in any given maneuver, should be used. 

Based on what you have learned, would you say that intuition would be helpful in 

crosschecking? 

J. Yes. Turn to page 13. 

t:) No. Turn to page 12. 

ANSWER TO SELF· TEST QTJES~TION NO. ~: 

Observing or interpreting two or more ins:1irum'ents to determine the attitude of the 

aircraft. 

II 



YOUR ANSWER: NO. 

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 ravTt does, thus providing misleading informatlO 

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

combating the ill effects of the illusions. 

Turn to page 14. 

ANSWER TO SELF-TEST QUESTION NO. 14: 

a. Straight climb. 

12 



YOUR ANSWER: YES. 

You are way off. Intuition can give you a false indication of aircraft attitude. Cross­

checking enables the aviator to repeatedly prove that his intuition is wron:g ; thus, he de­

velops ,the habit of checking the instruments before changing the attitude of the aircraft. 

As experience is gained in relying on instruments, distracting impressions of the min<:l 

become easier to overcome, the aviator must learn to ignore confusing sensory informa­

tion and rely only on the objective evidenc;:e provided by the aircraft's instrum.entation. 

Turn to page 11 and select another answer. 

ANSWER TO SELF-TlllS']1.QUESTION NO.9: 

True. 



ReIneInber, instrwnent interpretation Ineans to interpret or evaluate the flight instru­

ments to determine the attitude of the aircraft. Now, let1s talk about the pitch attitude 

instrwnents. 

The altiIneter gives an indirect reading of pitch attitude in level flight. At a given 

power setting the altiIneter reading should reInain constant, and any movelTlent of the 

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

a change in pitch attitude. 

If there is no change in power and altitude is being lost, the nose is 

Q) Low, page 17. 

2. High, page 15. 

ANSWER TO SELF-TEST QUESTION NO. I: 

To interpret or evaluate the flight instrwnents 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 rE,lturn the a'ircra£t to level flight 

should be promptly initiated. 

Now, turn to page 16. Study the diagram and go on to page 17. 

b. 'Level turn. 

15 
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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 instruxnent 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 high~r low? 

\:1 High, page 18. 

2. Low, page 19. 

ANSWER TO SELF-TEST QUESTION NO. 14: 

c. Descending turn (left). 

17 



YOUR ANSWER: HIGH. 

You1ve 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 movelllent of the needle from the zero position indicates a change in pitch attitude. 

(See diagram below.) 

If the' air is sInoath, what is your interpretation of pitch attitude if the needle indicates 

a rate of climb? 

Nose low, page 20. 

I 2 
.~ 3 __ IVSI -- -~b.. 

SPEED 3 
.~ 

I 2 
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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. 

Q~ .... '--

19 



YOUR ANSWER: NOSE LOW. 

Corne now 1 Rernernber, we are talking about 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 altimeter usually will indicate no change in 

attitude. 

Study the diagram and go on to page 21. 

..... -
I 2 
IVSI -- -

3 

~lh 
SPEED 3 

.~ 

I 2 

ANSWER TO SELF-TEST QUESTION 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 can also be verified by crosschecking the altimeter and attitude 

indicator. 

The airspeed indicator gives-a-n-in9!rect reading of the pitch attitude. With a given 

power setting and the correct altitude, the aircraft is in level flight and the airspeed 

remains constant. 

If the airspeed increases, the nose is: 

High, page 22. 

L9W, p~_g_~._2-3,> 
~_ •• ~.,_,,'M' __ 

/ 

/ 
/ 

THE AIRSPEED INDICA TOR AS A PITCH INDICA TING INSTRUMENT 
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YOUR ANSWER: HIGH. 

You're guessing. If the airspeed increases, the nos,e is low and should be raised. Any 

time the nose is lowered, an increase ,in airspeed will follow. A rapid cha.nge in airspeed 

indicates a large change in pitch; a slow change in airspeed indicates a sntall chang,e i,n 

pitch. 

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

s , _ . n 
# . t :" 

ANSWER TO SELF-TEST QUESTION NO. 14: 

d. Cl(mbing turn (left). 

22 
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YOUR ANSWER: LOW. 

Correct. A nose-low attitude will certainly cause the airspeed to increase if no cor-

rective action is taken. If the nose is high, the airspeed will decrease requiring that the 

nose be lowered. 

en review, remember that the four pitch attitude instruments are: a~-".ter, a_~tit!d,~) 

'ndicator, vertical speed indicator, and airspeed in1is;.ator. ---.. --".-~" 

Regardless of which instrument shows a deviation, a correction must be applied with a 

continuing crosscheck to determine the effectiveness of the correction in Inaintaining a 

constant pitch attitude. 

Now, turn to page 24. 

ANSWER TO SELF-TEST QUESTION NO.7: 

Attitude i~icator, airspeed indicator, alti.9"eter, and vertical speed indicator. 
/ ./ 
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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-sl~'p \ndi~' Which instrument gives an immediate indication of turning? 
-~-~: .. 

Attitude indicator, page 25. 

Heading indicator, page 27. 

~urn-and-slip indicator, page 26. 

! 
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YOUR ANSWER: ATTITUDE INDICATOR. 
( 

N0. 'r,he attitude -indi,catoa:::. shows -pitch and -1,',011 attitude dire-etly·. Of ·CDurs-e, ,if a bank 

is ;,:Lndicateci) a tUQ'1t1. will -folLow j hcDWeVel', it d-o,es not g·ive an ':iJmm,edia.:te incdd.cation'.o£ turning. 

qQ' ,back to pag,e 24, and selie,ct;a oetter a'newer', 

ANSWER TO SELF-TEST QUESTION NO. 10: 

. a. A1DcDve .• 

b. Climb. 

c. Low. 



YOUR ANSWER: TURN -AND -SLIP INDICA TOR. 

No. The turn .. a'nd .. slip indicator is a roll. rate, and trim in.strwnent. The needle in­

dicates the rate of turn; the ball of the indicator shows the quality of control co.ordination. 

It is also an aid in roll control. The question was, IlWhich instrument gives an immedi .. 

~- indication of turning?!1 

Pick another answer on page 24 and t:t:y again. 

- "~'" ," 

- .'" 

ANSWER TO SELF-TEST QUESTION NO.9: 

Roll.' rate, and trim. 
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YOUR ANSWER: HEADING INDICA TOR. 

Absolutely. The heading indicator gives an im.mediate indication of turning. When 

available, the heading indicator is an inlportant bank instrwnent during straight flight. 

The banking attitude is shown directly on which of the following instruments? 

1. Heading indicator, page 30. 

€) Attitude indicator J 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-SLlP INDICATOR. 

Not really. The turn-and-slip indicator indicates rate an.d quality of turn. The bahking, 

attitude is not shown directly on the tUl'n-and-slip indicator. 

Try another solution on page 27. 

ANSWER TO SELF-TEST QUESTION NO.4: 

The movement of the airc-raft 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 

Jircraft with reference to the horizon banI 

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

statement? 

&page 32. 

No, page 31. 

ANSWER TO SEI',F - TEST QUESTION NO. II: 

a. Attitude indicator. 

29 



YOUR ANSWER: HEADING INDICATOR. 

head;",ginddc&¢or gives an.immedlate indication of."~, ·Indhectly. it shows bank If 

the aircraft is in trimmed flight. but the bankini'~&.tti.tucle_ is not shown' diJ:lectly 0n the 

heading indicator. 

Turn back to page 27 and select the right answer . 

.. ~' 
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YOUR ANSWER: NO. 

Look at the quellltion _agai~. ,Roll, rate, and trim. Of course, it is a true statement. 

The needle s.hows rate and in trimmed flight with the ball centered; it i. an excellent roll 

(bank) instrument. The ball i. the q.ualit.y control. 

Now, turn to pa'ge 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). 

A. SLIPPING B. SKIDDING C. BALANCED 

All available bank instruments are used to indicate str<;tight flight. In straight-and-

level flight, a conata,u.t 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 instnunent is learned, .should it be included in the crosscheck 

sequence? 

~e34. 

No, page 33. 

ANSWER TO SELF-TEST QUESTION NO.8: 

Attitude indicator, heading indicator, and turn-and-slip indicator. 
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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 instru:m.ent 

entir.ely from the crosscheck, 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 appropriate instrum:ent. 

Z. Omitting an instrument entirely fr.orn the .cross'check.· 

3. Placing too much emphasis on a single- instrument. 

4. Gazing too long at the wrong ins.t~ument. 
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YOUR ANSWER: YES. 

By all means! 

Remember, that proper cr~8sche'Cking and instrurne~t interpretation are vital, even in 

visual fii'ght. During instrwnent 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 flight. A good 

instrument pilot interprets instrwnents rapidly and accurately, 

In straight ... and-level flight. which controls are used for maintaining heading, altitude, 

air speed, and triIn? 

Cyclic. page 35. 

Collective. page 37. 

CYclic. coll,.o..ctive. pedals. page 36. 

, \, ~ .I 

34 



YOUR ANSWER: CYCLIC. 

Ye., up to a point. However, the cyclic only controls heading and altitudt and of cours. 

chang •• In pitch attitude aff.ct the airspeed. 

Turn back to page 34 and •• lect a better answer. 

ANSWER TO SELF-TEST QUESTION NO. 13: 

a. Pitch attitude control 3 cyclic. 

b. Roll attitude control 3 cyclic. 

c. Yaw control 2 pedals. 

d. Power control ,I 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 trhn with pedals. Power is 

used to adjust variations of altitude only if the desired altitude cannot be maintained by 

varying pitch attitude without exceeding ~10 knots airspeed. (100 feet altitude variation 

or greater: use power adjustment.) 

Turn to page 38. 

POWER, PITCH, AND BANK CONTROL 

3.6 



YOUR ANSWER: CO~LECTLVE. 

Only ~ar~y ,,,rigiht: -co'ltective jm'lsitl',aiilght-'<'wnci!'-1evel i£.l.ig\hit ~i's;,'\4.Secl. 110 (cont.1?-ol ·Mir s,F'e-ed. 

'It.''~ln$t11tai>l'll Y' ltsnJ;t "wsfed. 'fo,r headdtill:g: 'OI);l:;tl'iJ.ttr;).·-, Q,Qntvol. 

-;Ttt'y"ag"a-vti. ibl:y ,s:efuec,1:iing' ,the co,r.i',eict:'a,.ns·,w,elJ.?:!(!)n ,pa·ge ,34,.-




