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PREFACE

This program is designed to teach you the response obtained from
the three (3) basic flight controls and to develop a thorough under-
standing of procedures used in flying a helicopter straight and level.

Read and analyze the instructional information carefully. Select
an answer, then turn the page. The correct response will be shown at
the top of the next page. If you selected the correct answer, continue
on. If you chose a wrong answer, turn back and study the information
- again. TIf, after further study, you are still unable to arrive at the
correct answer, ask the instructor for assistance,

This program is supﬁlemented by Fort Wolters ETV'Flight Training
Film, Straight and Level Flight.
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PERFORMANCE OBJECTIVES

Describe the response obtained from the three flight controls.

Establish a relationship between reference points on the
helicopter and the horizon.

Determine the approximate airspeed by the attitude of the
helicopter.

Identify the need to use pedals in maintaining a heading.

Identify the relationship between collective pitch and the
throttle for maintaining RPM.




FRAME 1

The: method of controlling the helicopter's vertical flight
1s through the use of the collective piltch control stick. This
control ie located at the pilot's left side in the cockpit. The
‘collective pitch control varies the 1lift of the main rotor by
increasing or decreasing the pitch of the-maim.rotor blades
gimultaneously and to the same degree. Ralsihg the collective
pitch control stick increases the pitch of the main-rofor blades,
thereby increasing the lift. Lowering the control decreases:the
pltch of the blades, causing a decrease in 1lift and eatablishing
a corresponding rate of descent. .

. : \ S

The cdllective'nitdhﬁéontrdlé the:
a. horizontai direction of the_héliéopte:.
5[ b. vertical movement of the helicopter.

~¢. the tilt of the main rotor mast.
i e .
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FRAME 9 (continued)
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ANSWER: b. vertical movement of the helicopter.

FRAME 2

Attached to the collective pitch control stick is the motorcycle grip
type throttle, and a throttle friction device. -

y 7200207
'

Cocclcrionsr Flrew Cowrntoc _SCyrce

By manipulating the throttle control, the pilot can maintain a con-
stant engine speed regardless of the Increase or decrease in blade
pitch.

To increase the lift generated by the main rotor blades, you would

(::) raise thé collective pitch control stick.
b. lower the collective control stick.



ANSWER: a. lowered - forward
b, raised - aft (rearward)

FRAME 10

The airspeed of a helic0pter is: determined by its attitude.

You are flying straight and level at 50 knote.
instruments, you notice an airspeed increase of 10
altitude with no change in power.

While scanning the
knots and a loss of

. -An increaae in dr
in a nose

and a loas of altitude-indicates you are flying

attitude. To retutn to straight and level
(high/low) 3

t_flight would require a’ - e1ijh 'fﬁliéatiOn“esz




Answer: a. raise the collective pitch control stick.

FRAME 3

The throttle is mounted on the collective pitch control stick
and 1s operated by rotating the grip. It i1s synchronized with the
main rotor pitch control in such a mannér that an ificrease of pitch
increases power and a decrease in pitch decreases power. Finer
adjustments in power settings necessitated by maneuvers are made
by the pilot rotating the throttle grip which will transmit
additional movement to the carburetor throttle lever. By raising
the collective pitch stick you are causing three things to happen:

(1)"more 1ift is applied to the rotor'system.
(2) manifold pressure is increased.

(3) the throttle is increased.

Lowering of the collective pitch control stick will cause the
following results:




ANSWER: low
aft

FRAME 11

Level flight attitude is maintained by visually checking the relation-
ship of objects in the cockpit with the horizon,

Attitudg ¢ rrgctiona are made oy moving the cyclic
- e o ol , and o




ANSWER: a. decrease of 1lift.
b. decrease in manifold pressure.
c. decrease 1in throttle,

FRAME 4

The cyclic control stick is used to control movement of the helicopter
along its lateral and longitudinal axes, or simply control the horizontal .
movement over the ground. When the cyclic control stick is moved forward
the main rotor disc tilts forward. This, coupled with proper application
of collective pitch and throttle produces forward flight.

When the cyclic control stick-is moved to the rear, theg

a. main rotor disc tilts forward and causes fdrward flight.
@ main rotor disc tilts aft and causes rearward flight.

When the cyclic control stick is moved to the left the

a, main rotor dise tilts to the right and causes the aircraft to
move to the right. :
in rotor disc tilts to the left and causes the aircraft to move
to the left.



ANSWER: left, right, fore, and aft,

FRAME 12

The pedals control yaw and keep the longitudinal axis (heading) of the
alrcraft aligned in flight. They require very little adjusting in straight
and level flight, but must always be used as power is increased or decreased.

2 FLI
‘ s FLIGHT PaTH

A B

Figure A requires applying pressure to the AM@@Zw#V
(right¥/left)
pedal to counteract the yaw caused by decreasing power.

Figure B requires an application of pressure to the 44§%%k¢
(right/left) .
pedal in order to counteract the yaw caused by lewuﬁawéﬁ*k
(increasing/decreasing)

power.



ANSWER: b. main rotor disc tilts aft and causes rearward flight.
b. maln rotor. disc tilts to the left and causes the alrcraft
to move to. the left,

FRAME 5

When the cyclic ig moved from the neutral position, the attitude of
the helicopter changes.

Cyclic in the neutral
-~ position

To obtain this attitude,

the cyclic,would be in a

: o _ .. The cyclic.would in a/an
3. I N & ol position.




Answer: g, right b, left - increasing

FRAME 13

Collective pitch is used to control vertical movement of the
helicopter or to simply control altitude.

To gain altitude apply upward pressure an the collective, To
lose altitude apply downward pressure.

1. To return to your desired
altitude wopld require

o X RN
&
the collective pitch.

2, To return to your desired
flight altitude would require

- a» o
".”}{ée mﬂﬂ! y”w#agm
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ANSWER: forward
aft or rear

This attitude indicates

thw is to the

To rdfurn to level flight,
the cyclic would have to
be moved to the

In order to turn to the
right, the cyclic would

have erd to the
f -

11



ANSWER: applying upward pressure
applying downward pressure-

FRAME 14

The pilot coordinates the throttle with the collective pitch to mein—
tain :a constant operation RPM. ‘

Lowering the collective pitch decreasee the pitch:of the main-rotor
blades. ' The extra power evailable to drive the: main,rOtor causes an RPM
increase. NS o,

“Increasing the throttle without increasing the pitch of the main rotor
blades causes an RPM Lo lnAL el .

pitch would require

T o,
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ANSWER: left - right or neutral position.
r ight .

FRAME 7

In a single rotor helicopter, the main rotor causes an action called
torque reaction. The reaction is an example of Newton's Third Law of
Physics: "For every action there is an equal and opposite reaction." To
counteract torque in an helicopter, the tail rotor is installed as an
anti-torque device, and is controlled by the anti-torque pedals, our third
primary flight control.

The purpose of the tail rotor 1s to

(g;;’counteract torque.
b. provide torque.

13



ANSWER: increase:
decreasing

" FRAME 15

Ralsing the collective pitch increases the pitch of the main rotor
blades and caises a decrease in RPM

Decreasing the throttle (pbwer) will cause a _ déﬁxvﬂﬁkmdag_ in RPM.

To maintain a constant RPM while raising the collective pitch requires

gifbdauzﬁwﬂlij?V power.

Remember, a certain amount of synchronization has been
designed into.the helicopter to a&sgist you in maintaining
nt, RPM while making pitch’ changes, therefore, the
throttle changes should be verwismall" and smoothly
performed to prevent overcontréiiing. K

NOTE:

T

14



ANSWER: a. counteract torque

FRAME §

The tail rotor pedals counteract torque In flight, provide directional
control at a hover or in hovering flight. :

An increase of engine power causes the helicopter to yaw to the right.
This requires increasing pressure on the left pedal to counteract adverse
yaw caused by increased torque.

Conversely, the decrease of engine powgr,causes the jhelicopter to yaw
to the left. This requires ,/tcey)sz . regsure
on the right pedal to compensate for’ the dafrease of torque.

15



ANSWER: decrease
increasing

FRAME 16

' The manifold pressure gauge 1s ‘your index of the engine power being
used,

‘When the collective pitéh:iSIIOWéred and you have made the proper o
power adjustments to maintain a constant RPM, the manifold pressute
gauge will read R

T (higher o)

When the collective piltch Is railsed and power adjustments have
been made tco maintain a constant RPM, the manifold pressure
gauge will read .

@/ lower)

L&



ANSWER: 1ncreasing

FRAME 9 -

Straight and level flight ig £flight in which a constant altitude,
attitude, and direction are maintained. . , ,

Level flight is optained. by fixing a relationehip between reference
points on the helitopter and the horizon. '

NOTE: The position of fixed reference points on. the helicopter
. will vary_wiEp individuals, but once.established you can
tdge the it “i&ﬁge of g V_héi4qmpter:

STOP! TURN BACK TO PAGE 2 FOR THE CONTINUATION OF FRAME 9

17



ANSWER: lower
higher

‘BE ALERT ||

DIVIDE. YOUR AT7ENTION -
INSIDE AND OUY SIDE TE

THERG ARE 600 om
AR cRA*T P HERE

18



SELF EVALUATION EXERCISE

1. The collective pitch controls
a. horizontal movement.
By vertical movement.
c. engime RPM,
2. The cyclic control stick is used to control
Jézbfhorizontal movement over the ground.
b. wvertical movement of the helicopter.
c. vertical and horizontal movement.

3. An increase of power (throttle)

a. mnecessitates applying right pedal to compensate for torque.
_QE>' requires applying left pedal to compensate for torque.

4. To return to level flight requires

a, moving the cyclic control stick right with a simultaneous
application of right pedal. ' ’ '

b. moving the cyclic control stick to the right.

(Ei moving the cyclic control stick to the left.

d. lowering the collective pitch control.

19



5. A 50 knot level flight attitude would be obtained by

60 KunoTS

a. applying collective pitch to ralse the nose of the
helicopter.

b. applying forward cyclic.

QE) ralsing the nose with aft cyclic.,

6. The recommended procedure for correcting the altitude while
flying straight and level would be to

a, make a cyclic climb by applying aft cyclic.
b. lower the collective pitch control and apply aft eyclic. .

‘E) increase collective pitch until the desired altitude is
' reached. - - .

20



7!

8.

9.

While flying straight and level at 50 knots, you observed a decrease
in airspeed and an increase of altitude, To return to straight and
level £light at your original altitude would require

a. decreasing collective pitch.
applying forward cyclic and decreasing collective pitch.
¢, an application of forward cyclic and increasing collective pitch.

To keep the helicopter aligned with a desired flight path while de-
creasing power requires an application of

Q\. right pedal.
. left pedal.

‘¢. no pedal movement is required.

In order to maintain a constant RPM while increasing collective pitch
in straight and level flight requires

no throttle changes because the engine is synchronized.

very small throttle changes because a certdin amount of synchroni-
zation is designed into the throttle system.
¢, decreasing power.
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