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S-TEC
1.4 Modes of Operation

1.4.1 Roll Axis Control

ead HDG
Usad to Turn onto a Selected Heading and Hold it
Navigation (NAV) Mode

Used to inlercept and Track a VOR Coursse

Navigation Approach (NAV APR) Mode
Used to Intercept and Track a LOC and VOR Front Course inbound

Reverse (REV) Mode
Used to Intarcept and Track a VOR Back Course Inbound
sg roach (RE e
Used to Intercept and Track a LOC Back Course Inbound
avigation iti System Sleerin GPSS) Mode
Used to Laterally Steer along a Course defined by GPS

Control Wheel Steering (CWS} Mode

Used to Simultaneousty Hold Turn Rate and Verlical Speed
1.4.2 Pltch Axis Control

Altitude Hold (ALT HOLD} Mode

Used to Hold Altitude

Vertical Speed (VS) Mode

Used to Hold Vertical Speed

Glideslope (GS) Mode

Used to Intercept and Track Glideslope

1.5 Block Diagram

The System Fifty Five X Block Diagram is shown in Fig. 1-1.
1-4 3rd Ed. Sep 30, 086
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MANUAL
BATTERY ELECTRIC AUTOPILOT
MASTER TRIM MASTER

SWITCH SWITCH SWITCH

TRIM
MASTER
SWITCH

=

™

PROGRAMMER/ICOMPUTER

JURN
COORDINATOR

ROLL SERAVO

0BS5S

PITCH SERVO

TRIM SERVO
(OPTIONAL)

AUTOPILOT DISCONNECT !
TREA INTERRUPT

574 cws
¥ ALTITUDE SWITCH
TRANSDUCER
REMOTE ANNLNCIATOR SELECTORIALERTER
(OPTIONAL)

(OPTIONAL)

YAW DAMPER
FLIGHT DIRECTOR MASTER YAW DAMPER YAW SERVO
{OPHONAL) SWITCH {CPTIONAL} {OPTHONAL)

Fig. 1-1. System Fifty Five X Block Dlagram
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SECTION 2
PRE-FLIGHT PROCEDURES
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2.1 Power-Up Test

S-TEC

Perform the actions shown In Table 2-1. For each action, verify the corresponding

response whare applicable.

Table 2-1. Power-Up Tast

ACTION

RESPONSE

1. Sel Yaw Damper Master Switch
to OFF position (if installed).

2. Set Trim Master Switch to OFF
position {if installed).

3. Set Battery Master Switch to ON
position.

4. Set Avionics Master Switch to ON
position,

5. Set Autopilot Master Swifch to one
of the following posilions, whichever
is applicable;

FOD/AP  (Flight Director Installed)

AP {No Flight Director)

All annunciations appear on AP
disptay as shown in Fig. 2-1 for 10
seconds, and then extinguish,

For Programmer/Computers  with
serial number greater than 3001,
software revision number briefly
appears on AP display between 10
and 20 seconds following power-up,
as shown In Flg. 2-2.

RDY annunciation alone re-appears
on AP display within 3 minutes, as
shown in Fig. 2-3 (Notes 1, 2),

Notes:

1. Should a Programmer/Compuler faifure be detected, the FAIL annunciation
alone will re-appear on the AP display as shown in Fig. 2-4, and the autopilot wilf

not operale,

2. Should a Turn Coordinalor failure be detected, the AP display will remain
blank Indefinitely as shown in Fig. 2-5, and the autopilot will not operate.

3rd Ed. Sep 30, 06
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S-TEC

FIIFT.\’ FvE X

oy

Fig. 2-1. AP Display, All Annunctations at Power-Up

Fig. 2-2. AP Display, Software Revision Number

Flg. 2-3. AP Display, Ready for Operation
2-4 3rd Ed. Sep 30, 06
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Fig. 2-4. AP Display, Programmer/Computer Failure

Flg. 2-5. AP Display, Turn Coordinator Failure

3rd Ed. Sep 30, 06 2-5



S-TEC
2,2 Pre-Flight Test

Prior to takeoff and wilh engine running, perform the actions shown in Table 2-2.
For each action, verify the corresponding response where aE) licabte. All actions

pertaining o mode selector switches apply to the autopilo

ozel.

Table 2-2. Pra-Flight Test {continued on page 2-8)

ACTION

ESPONSE

1. Move A/C Controt Wheel ieft and
right, to sense its freedom of
movement about roll axis.

2. Set Heading Bug under Lubber
Line.

3. Press HDG mode selector swifch
fo engage heading mode.

HDG annunciation alone appears on
AP display, as shown In Fig. 2-6.

4, Attempt movement of A/C Control
Wheel {eft and right.

A/IC  Controi  Wheel's reduced
freedom of movement indicates that
Rolt Servo is engaged.

Roll Servo can be overridden, If not,
disconnect autopilot and do not use.

5. Turn Heading Bug lo the left side
of Lubber Line,

A/C Control Wheel turns to the left.

6. Turn Heading Bug to the right side
of Lubber Line.

A/C Control Wheel turns to the right,

7. Set Heading Bug under Lubber
Line.

AJC Control Wheel stops.

8. Move AJC Control Whee! forward
and aft, to sense its freedom of
movement about pitch axis.

9. Press ALT mode selector swilch to
engage ailitude hold mode.

ALT anpunciation appears with HDG
on AP display, as shown in Fig. 2-7.

10. Attempt movement of A/C

Control Wheel forward and aft.

AIC  Control Wheel's reduced
freedom of movement indicates that
Pitch Servo is engaged.

Piich Servo can be overridden. If not,
disconnect autopilot and do not use,

3rd Ed. Sep 30, 06
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Fig, 2-6. AP Display, HDG Mode Engaged (Pre-Flight)

Fig. 2-7. AP Display, HDG and ALT HOLD Modes Engaged (Pre-Flight)

3rd Ed. Sep 30, 06 2-7
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Table 2-2, Pre-Flight Test {continued from page 2-6)

ACTION

RESPONSE

11. Press/Hold CWS Switch to arm
control wheel steering mode.

Cws, VS, and +0 {or 1
annunciations only appear on Al
disptay, as shown in Fig. 2-8.

12. Move A/C Control Wheel left and
right.

A/C Control Wheel's increased
freedom of movement indicates that
Roll Servo is disengaged.

13. Move A/C Control Whesl forward
and aft.

AIC  Control Wheel's increased
freedom of movement indicates that
Pitch Servo is disengaged.

14. Release CWS Switch to engage
control wheel steering mode.

Control Wheel forward and aft.

15. Attempt movement of A/C|]A/C Control Wheel's reduced

Control Whee! left and right. freedom of movement indicates that
Roll Servo is engaged,

16. Attempt movement of AC | A/C  Conirol  Wheel's reduced

freedom of movement indicates that
Pitch Servois engaged.

17. Rotate AP Modifier Knob CW
untl +5 (500 FPM cdlimbing) is
commanded, as shown in Fig. 2-9.

A/C Control Wheel moves in aft
directon.

18. Rotate AP Modifier Knob CCW
until -5 (500 FPM descending) is
commanded, as shown In Fig. 2-10.

AIC Control Wheel moves in forward
direction.

19. Rotate AP Modifier Knob CW
until +0 (0 FPM) Is commanded.

AJC Control Wheel stops.

Note: If it is not possible to select a local VOR frequency on Navigation
Recelver, then proceed to step 30. Ofherwise, proceed to step 20.

28
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Fig. 2-8. AP Display, CWS Mode Armed or Engaged, 0 FPM (Pre-Flight)

Fig. 2-9. AP Display, CWS Mode Engaged, 500 FPM Climbing (Pre-Flight)

Fig. 2-10. AP Display, CWS Mode Engaged, 500 FPM Descending (Pre-Flight)
3rd Ed. Sep 30, 06 2-9
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Table 2-2. Pre-Flight Test (continued from page 2-8)

ACTION

20. Select Jocal VOR frequency on
Navigation Receiver.

Note: Proceed to either step 21 {(HSI) or step 26 (DG},

21. Turn Course Pointer until CDi
needle is centered.

22. Press NAV mode selector swilch
to engage navigation mode.

NAV, VS, and +0 annunciations only
appear on AP display, as shown in
Fig. 2-11,

23. Turn Course Pointer left until CDI
needle deflection is 2 dots right of
center.

AJC Controt Wheel turns to the right.

24, Turn Course Pointer right until
CDi needle deflection Is 2 dots left of
center,

AJC Control Wheel turns to the left.

25. Turn Course Pointer left until CDI
needle is centered.

AJC Control Wheel! stops.

Note: Proceed to step 30.

26, Press NAV mode selector switch
to engage navigation mode.

NAV, VS, and +0 annunciations only
appear on AP display, as shown in
Fig. 2-11.

27. Turn OBS untii CDI needle
deflection is 2 dots right of center,

A/C Control Wheel turns to the right.

28. Turn OBS unti CD! needls
deflection Is 2 dots left of center.

A/C Control Wheel turns to the left,

2-10
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Fig. 2-11. AP Display, NAV and VS Modes Engaged, 0 FPM (Pre-Flight)

3rd Ed. Sep 30, 06 2-11
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Table 2-2. Pre-Flight Test (continued from page 2-10)

ACTION

RESPONSE

29, Turn OBS until CDI needle is
centered.

A/C Control Wheel stops.

30. Press HDG mode selector switch
to engage heading mode.

HDG, VS, and +0 annunciations only
appear on AP display.

31. Move A/C Control Wheel as far
forward as possible.

After 3 seconds, TRIM A
annunciation appears on AP display,
as shown in Fig. 2-12a.

aft as possible.

After 7 seconds, TRIM A
annunciation flashes.
32. Move AJ/C Conirol Wheel as far | After 3 seconds, TRIM A4

annunclation appears on AP display,
as shown in Fig. 2-12b.

After 7 seconds,
annunciation flashes.

TRIM V

33. Move AJC Conirol Wheel forward
until TRIM V is extinguished.

HDG, VS, and +0 annunciations only
appear on AP display.

then proceed to step 60.

Note: If autopilot is equipped with autotrim, then proceed to slep 34,
Otherwise, proceed to step 38 only if
Annunclalor, and A/C Is equipped with a Flig

autogﬂot is equw;o;)ed with a Remote
¢ Director. If this is not the case,

34. Set Trim Master Switch to ON
position.

s am—-

2-12
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b. HDG and VS Modes Engaged, 0 FPM, TRIM DN Required

Fig. 2-12. AP Display, Manual Trim Prompts (Pre-Flight)

3rd Ed. Sep 30, 06
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Table 2-2. Pre-Flight Test {continued from page 2-12)

forward as possible.

ACTION RESPONSE
35. Move A/C Control Wheel as far | After 3  seconds, TRIM A

annunciation appears on AP display
as shown in Fig. 2-13a, and Elevator
Trim Whee! begins to run nose up
with increasing speed.

aft as possible.

Aftar 7 seconds, TRIM A
annunciation flashes.
36. Move A/C Control Whee! as far | After 3 seconds, TRIM V

annunciation appears on AP display
as shown in Fig. 2-13b, and Elevator
Trim Wheel begins to run nose down
with increasing speed.

After 7  seconds,
annunciation flashes.

TRIM VY

37. Move A/C Control Wheel forward
until TRIM V is extinguished.

HDG, VS, and +0 annunciations only
appear on AP display.

Note: If autopilot is equipped with a Remote Annunclator, and A/C Is equipped
with a Flight Director, then proceed fo step 38. Otherwise, proceed to step 50,

38, Set Autopilot Master Switch to
£D position.

Audible Alert sounds a periodic tone.

FD annunciation appears on Remote
Annunclator, along with HDG and VS,
as shown in Fig. 2.14.

39. Move A/C Control Wheel left and
right.

A/C  Contro! Whesl's increased
freedom of movement Indicates that
Roll Servo is disengaged.

40. Move A/C Control Wheel forward
and aft.

AJC  Conirol Wheel's increased
freedom of movement indicates that
Pitch Servo is disengaged.

2-14
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b. HDG and VS Modes Engaged, 0 FPM, TRIM DN in Progress

Fig. 2-13. AP Display, Automatic Trim Advisements (Pre-Flight)

Fig. 2-f4. Remote Annunciator Display, HDG, VS, and FD Modes Engaged (Pre-Flight)

3rd £d. Sep 30, 06 2-16
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Table 2-2. Pre-Flight Test (continued from page 2-14)

ACTION

RESPONSE

Otherwise, proceed fo step 42.

Note: If autopilol Is equipped with autolrim, then proceed to step 41,

41. Move AJC Control Wheel as far
forward or aft as possible,

After 3 seconds, Elevator Trim Wheel
does not begin to run, indicating that
Trim Servo Is disengaged.

42, Turn Heading Bug to 45° left of
Lubber Line, to command a left turn,

FD Steering Command Bars slowly
move to a left bank position,

43. Tur Heading Bug to 45° right of
Lubber Line, to command a right turn.

FD Steering Command Bars slowly
move to a right bank position.

44, Rotate AP Modifier Knob CW
until +15 (1500 FPM climbing) Is
commanded.

FD Steering Command Bars slowly
move to a pitch up position.

45, Rotate AP Modifier Knob CCW
until -15 (1500 FPM descending} is
commanded.

FD Steering Command Bars slowly
move to a piich down position.

46. Set AP Master Switch to FD/AP

FD annunciation is extinguished on

Control Wheel forward and aft.

position. Remote Annunciator.

47. Attempt movement of A/C|A/IC Conirol Wheel's reduced

Control Wheel left and right. freedom of movement indicates that
Roll Servo Is engaged.

48, Attempt movement of A/C| A/C  Control Wheel's reduced

freedom of movement indicates that
Pitch Servo is engaged.

Note: If autopilot is equipped with
Otherwise, proceed to step 60.

aulotrim, then proceed to slep 49,

2416

3rd Ed. Sep 30, 06




S-TEC

Table 2-2. Pre-Flight Test (continued from page 2-16)

ACTION

RESPONSE

49. Move A/C Control Wheel as far
forward or aft as possible.

After 3 seconds, Elevator Trim Wheel
begins to run, indicating that Trim
Servo is engaged.

50. Press either forward or aft on
both segments of Manual Electric
Trim Swiich,

Autopilot disconnects as follows:

RDY annunciation flashes and
Audible Alert sounds a periocdic tone,
while all other annunciations are
extinguished.

After 5 seconds, RDY annunciation
stops flashing but remalns, and
Audible Alert is squelched.

51. Press/Hold either forward or aft
on only one segment of Manual
Electric Trim Switch, but not both.

Elevator Trim Wheel does not begin
to run.

52. Press/Hold forward on both
segments of Manual Eleclric Trim
Switch.

Elevator Trim Whesl| runs nose down
at full speed, and TRIM annunciation
appears flashing as shown in
Fig. 2-15

53, Press/Hold AP DISC / TRIM
INTR Switch.

Etevator Trim Whee! stops.

54. Release AP DISC / TRIM INTR
Switch,

Elevator Trim Wheel resumes running
nose down at full speed.

55. Release Manual Electric Trim

Switch.

Elevator Trim Wheel stops.

TRIM annunciation is extinguished.

56. Press/Hold aft on both segments
of Manual Eiectric Trim Swiich.

Elevator Trim Wheel runs nose up at
full speed, and TRIM annunciation
appears flashing as shown in
Flg. 2-15.
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Fig. 2-15. AP Display, Manual Electric Trim In Progress {Pre-Flight)
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Table 2-2, Pre-Flight Test (continued from page 2-17)

ACTION

RESPONSE

57. Press/Hold AP DISC / TRIM
INTR Switch.

Elevator Trim Wheel stops.

58. Release AP DISC / TRIM INTR
Switch,

Elevator Trim Wheel resumes running
nose up at full speed.

59. Release Manual Electric Trim
Switch,

Elevator Trim Whee! stops.

TRIM annunciation is extinguished,

Otherwise, proceed lo step 70.

Note: If autopilot is equipped with a Yaw Damper, then proceed lo step 61.

60. Press AP DISC / TRIM INTR
Switch.

Note:
Press/Hold AP DISC / TRIM INTR

Switch to limit Audlble Alert to a
single “beep”.

Autopilot disconnects as follows:

RDY annuncialion flashes and
Audible Alert sounds a pericdic tone,
white all other annunciations are
extingulshed.

After 5 seconds, RDY annunciafion
stops flashing but remains, and
Audibie Alert is squelched.

Otherwise, proceed o step 70.

Note: If autopilot is equipped with a Yaw Damper, then proceed to step 61.

61. Actuate A/C Rudder Pedals
alternately In succession, to sense
their freedom of movement about yaw
axis,

62. Set Yaw Damper Master Switch
to ON position.

63. Turn Yaw Trim Knob until A/C
Rudder Pedals stop.
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Table 2-2. Pre-Flight Test (continued from page 2-19)

ACTION

RESPONSE

64. Attempt actuation of A/C Rudder
Pedals alternately in succession.

AJC Rudder Pedals' reduced freedom
of movement Indicates that Yaw
Servo is engaged.

Yaw Servo can be overridden. If not,
set Yaw Damper Master Swiich to
OFF position, and do not use.

65. Turn Yaw Trim Knob fully CCW.

Left A/C Rudder Pedatl slowly moves
forward.

alternately in succession.

66, Turn Yaw Trim Knob fully CW. Right A/C Rudder Pedal slowly
moves forward.

67. Turn Yaw Trim Knob CCW untt | -

A/C Rudder Pedals stop.

68. Set Yaw Damper Master Switch]  -—

to OFF position.

69. Actuate A/C Rudder Pedals | AAC Rudder Pedals' increased

freedom of movement indicates that
Yaw Servo is disengaged.

70. Trim A/C for takeoff.

2-20
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3.1 Normal Operating Procedures

3.1.1 Heading (HDG)Mode

Set the Heading Bug to the desired heading on the compass card {HS{ or DG),
and then press the HDG mode seleclor switch 1o engage the heading mode.
The HDG annunciation will appear as shown In Fig. 3-1, fo acknowledge that
this mods is engaged. The autopilot will turn the aircraft onto the selecled
heading and hold it. A new heading can be subsequently selected by seiling the
Heading Bug to it.

CErTe FiveE X

Fig. 3-1. AP Display, HDG Mode Engaged

3.1.2 Navigation (NAV) Mode

Select the VOR fraquency on the Navigation Receiver,

Heading System HSI

Sat Course Pointer to desired course on compass card.

Heading System DG

Sel Heading Bug and OBS to desired course on each respective compass card.

Press the NAV mode selector swilch lo engage the navigation mode. The
NAV annunciation will appear as shown in Fig. 3-2, to acknowledge that this
mode is engaged.

Fig. 3-2. AP Display, NAV Mode Engaged
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if the Course Deviation Indication {CDI) is at full scale (100%) needle deflection
from center, then the autopilot will establish the aircraft on a 45° intercept
angle relative to the salected course. Even if CDI needle deflection is less than
100%, the autopilot may still establish an intercept angle of 45°, provided that
the aircrafl's closure rate to the selected course is sufficiently slow. Otherwise,
the intercept angle will be less than 45°,

As the aircraft approaches the selected course, the autopilot senses the
corresponding rate at which CDI needle deflection approaches center (closure
rate), in order to initiate the aircraft's turn onto the course at the proper point, and
thereby prevent overshoot. The point at which this turn begins Is variable, being
further from the course at faster closure rates, and closer to the course at slower
closure rates. Although closure rate is principally a function of groundspeed, the
distance of the alrcraft from the VOR station also has an effect. Nevertheless,
the turn will always begin between 100% and 20% CDI needle deflection.

During this stage of the intercept sequence, the autoplilot operates at maximum
gain and sensitivigf to closure rate. In addition, it limits the aircraft's turn rate to
90% of a standard rate turn, althocugh for some higher performance (turboprop)
alrcraft this is 75%.

When the aircraft arrives at 15% CDI needle deflection, the course is captured.
At that instant, a step reduction in autopllot gain occurs, so that the Course
Pointer {HS1) or Heading Bug (DG) has sufficient authority to complete the
intercept. In addition, the sensitivity to closure rate is reduced. The overall
authority of the autopilot during this stage of the inlercept sequence is called the
CAP condition, which is acknowledged only on the optional Remote Annunciator,
as shown in Fig. 3-3.

Fifteen seconds after course capture, a second siep reduction in auiopilot gain
oceurs, to limit the aircraft's turn rate to 45% of a standard rate turn, although for
some higher performance (turboprop) aircraft this is 37.5%. In addition, the
sensitivily to closure rate is reduced again. The overall authority of the autopitot
during this stage of the intercept sequence is called the CAP SOFT condition,
which is acknowledged only on the optional Remote Annunciator, as shown in

Fig. 3-4.

Thirty seconds after course capture, the autopilot establishes the required
crosswind correction angle.

Sevenly five seconds after course capture, a third step reduction in autopilot
gain ocecurs, to limit the aircraft's turn rate fo 16% of a standard rate turn,
although for some higher performance (turboprop) aircraft this is 12.5%. In
addition, the sensitivity to closure rate is reduced once more. This is
acknowledged by the extinguishment of the CAP annunciation on the optional
Remote Annunciator, as shown in Fig. 3-5. It marks the end of the intercept
sequence, and the beginning of tracking. The overail authority of the autopilot
during tracking is called the SOFT condition.

The pilot should make speed, distance, and time considerations during the 75
sacond period from course capture to the beginning of tracking, to account for
the aircraft's position. For example at 115 kis, a distance of 2.4 nautical miles
will be fraveled in 75 seconds.

If it should hagpen that the Course Pointer (HSI) or Heading Bug (DG} is already
within 5° of the selecied course, and CDI needle deflection is less than 10%,
then the autopilot will immediately establish the SOFT condition upon
engagement of the navigation mode.
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While tracking in the SOFT condition, the autopilot ignores short term CDI
needle defleclions (excursions), to thereby inhibit aircraft scalloping during
VOR slation passage. Should CDI needie deflection exceed 50% for a period of
60 seconds, the autopilot will revert to the CAP SOFT condition as a means to
re-gstablish the aircraft on course.

The NAV annunciation will flash whenever CDI needle deflaction exceeds 50%,
or the NAY Flag is in view. In the latter event, the FAIL annunclation will also
appear.

While tracking in the SOFT condition and within 50% CDI needle deflection,
should it be desired to track in the higher authorily CAP SOFT condition instead,
press the APR mode selector switch to engage the navigation approach
(NAV APR) mode. This is acknowledged as shown in Fig. 3-6 and Fig. 3-7.

While tracking in either the SOFT or CAP SOFT condition, if a new course is
selected that is different from the original course by 10° or more, then the
autopilot will revert to the CAP condition.

Flg. 3-3. Remote Annunclator Display, NAV Mode Engaged, CAP Condltion

Flg. 3-4, Remote Annunciator Display, NAV Mode Engaged, CAP SCFT Condition

Fig. 3-6. Remote Annunciator Display, NAV Mode Engaged, SOFT Condition
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Fig. 3-7. Remote Annuncfator Display, NAV APR Mode Engaged, CAP SOFT Cendition

3.1.2.1 Pilot Selectable intercept Angle

To select an intercept angle other than 45°, sel the Heading Bug to the desired
intercept heading on the compass card, such that the difference between this
heading and the desired course is the intercept angie. Then set the Course
Pointer (HS(} or OBS {DG) to the desired course. Press and hold the HDG made
seleclor switeh, and then press the NAV mode selector switch to engage the
heading mode and arm the navigation mode. The HDG and NAV annunciations
will appear as shown In Fig. 3-8, to acknowledge this.

The autopliot will establish the aircraft on the selected intercept angle
{heading), untif it must turn the aircraft onto the selected course to prevent
overshoot. At that point in the intercept sequence, the HDG annunciation will
extinguish to indicate engagement of the navigation mode. At the moment this
oceurs, if the heading system is a DG, immediately set the Heading Bug to the
course in order to inpul a course error to the autopilot. Otherwise, the autopilot

will lack sufficient authority to turn the aircraft onto the course.

CEFTY Five

Fig. 3-8. AP Display, HDG Mode Engaged, NAV Mode Armed
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3.1.3 Navigation Global Positioning System Steering (NAV GPSS) Mode

Program a predefined course into the GPS Navigation Receiver, comprised of
course segmants connected by waypoints, Press the NAV mode selector switch
twice to engage the navigation global positjoning syslem sleering mode,
unless the navigation mode is already engaged. In the lalter event, only press
the NAV mode selector switch once. The NAV and GPSS annunciations will
appear as shown in Fi?. 3-9, to acknowledge that this mode Is engaged. The
autopilot will laterally steer the aircraft along the predefined course, and limit its
turn rate o elther 130% of a standard rate turn {Programmer/Computers with
Hardware Mod Code AM and below) or 80% of a standard rate turn gProgrammerl
Computers with Hardware Mod Code AN and above). During this mode of
operation, the autopilot will not accept any course error input from the Course
Pointer (HS1) or Heading Bug (DG).

If it should happen that a predefined course has nol been Frogrammed into the
GPS Navigation Recelver upon attempted engagement of the navigation giobal

ﬁosltlonin system staenr}? mode, then the NAV and GPSS annunciations will
ash, and the aultopilot wil

hold the aircraft’s wings level,

Fig. 3-9. AP Display, NAV GPSS Mode Engaged

3.1.3.1 Plliot Selectable Intercept Angle

To select an intarcept angle, set the Headin(? Bug to the desired intercept
heading on the compass card, such that the difference between this headin

and the next course segment s the intercept angie. Press and hold the HD

mode selestor switch, and then press the NAV mode selector switch twice to
engage the heading mode and arm the navigation global Fosilloning system
steering mode. The HDG, NAV, and GPSS annunciafions will appear as shown
in Fig. 3-10, to acknowledge this.

The autopilot will establish the aircraft on the selected intercept angle
(heading), until it must tum the aircraft onto the next course segment to prevent
overshoot. At that point in the intercept sequence, the HDG annunciation will
extinguish to indicate engagement of the navigation global positioning system
steering mods.

Fig. 3-10. AP Display, HDG Mode Engaged, NAV GPSS Mode Armed
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3.1.4 Altitude Hold (ALT HOLD) Mode

The alltitude hold mode can only be engaged if a roll mode (HDG, NAV, NAV APR,
REV, REV APR, NAV GPSS) is already engaged. With a rolt mode engaged and
the aircraft at the desired allitude, press the ALT mode selector switch to enga1ge
the altitude hold mode. The ALT annunciation will appear as shown in Fig. 3-11,
to acknowledge that this mode is engaged. The autopilot will hold the aircraft at
its current (lcaptured) absolute pressure altitude. This altitude ma\ﬁ be modified
for baromelric pressure changes, by rotating the Modifier Knob either clockwise
(GW) for an increase In altitude, or counter-clockwise {CCW}) for a decrease in
altitude. Each detent equals 20 feet, and the range is +360 feet from the original
caplured altitude.

Fig. 3-11. AP Display, HDG and ALT HOLD Modes Engaged

3.1.5 Vertical Speed (VS) Mode
Caution:

The vertical gpeed mode Is used to establish and hold a PILOT selected
vertical speed. Since the aufopliot receives no aIrsFeed Information, it is the
responsibility of the pilot to ensure that the vertical speed selection Is within
the operating limits of the aircraft's capablilities. Selection of a vertical
speed beyond the ca abih'ct{v of the alrcraft can create a condition of reduced
airspeed, and possibly lead to a stall condition.

The vertical speed mode can only be engaged if a roll mode (HDG, NAVY, NAV
APR, REV, REV APR, NAV GPSS) is already engaged. With a roll mede engaged
and the aircraft at the desired vertical speed, press the VS mode selector switch
to engage the vertical speed mode. The V$ annunciation will appear as shown
in Fig. 3-12, to acknowledge that this mode is engaged, along with the current
vertical speed. The latter appears as a number in units of FPM x 100, prefixed by
either a "+" to indicate a climb, or a "-" to indicate a descent (i.e., for sxample, +5
indicates 500 FPM climbing, if within the aircraft's capabilities). The autopilot
will hold the aircraft at its current (captured) vertical speed. This vertical speed
may be modified by rotating the Modifier Knob. in & climb, rotating the Madifier
Knob clockwise (CW) increases the climb rate, whereas rotating it counter-
clockwise (CCW) decreases the climb rate. Ina descant, rotating the Modifier
Knob CCW Increases the descent rate, whereas rotating it W decreases the
descent rate. Each detent equals 100 FPM, and the range Is +1600 FPM from
the original captured vertical speed.

During a climb, should the aircraft become unable to hold the caplured vertfical
speed for a perlod of fifteen seconds, the VS annunclation will flash as an alert
to the potential for an impending stall condition. In that event, iImmediately
increase the aircraft's thrust if possible, reduce the commanded vertical speed
using the Modifier Knob, or both, until the VS annunclation stops flashing.
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Fig. 3-12, AP Display, HDG and VS Modes Engaged

3.1.6 Control Wheel Steering (CWS) Mode

The control wheel stearing mode can only be engaged if a roll mode {(HDG, NAY,
NAVAPR, REV, REVAPR, NAY GPSS) and pitch mode (ALT, VS, GS)are alreadg
engaged. With a roll and pitch mode engaged, press and hold the remote CW.
Switch located on the Control Wheel. This disengages both the roll and piich
servos., Maneuver the aircraft to the desired attitude, and allow it to stabliize
thare for 2-3 seconds. Release the swilch to engage the control wheel steering
modea. This re-engages both the roll and pitch servos. The CWS annunciation
will appear as shown in Fig. 3-13, to acknowledge that the CWS mode is
engaged, along with the VS annunciation and current {captured) vertical speed.
The latter appears as a number in units of FPM x 100, prefixed by either a "+" to
indicate a climb, or a "-" to indicate a descent {i.e., for example, +5 indicates 500
FPM climbing, if within the aircraft's capabilities). The autopilot will hold the
alrcraft at its current {captured) turn rate and vertical speed.

If it should happen that the aircraft's turn rate is initially greater than 90% of a
standard rate turn at the desired aftitude, than the autopilot will limit it to 90%
upen engagement of the CWS mode, although for some higher performance
(turboprop) aircraft this is 75%.

Fig. 3-13. AP Display, CWS Mode Engaged

3.1.7 Elevator Tfrim
3.1.7.4 Manual Elevator Trim

if the aufopllot is not equipped with autotrim, or is so equipped but the Trim
Master Switch is in the OFF position, and a pitch mode (ALT, VS, GS) is engaged,
then the autopilot will provide an annunciation whenever It is necessary to
manually trim the aircraft about the pitch axis using the Elevator Trim Whee!,
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Should the pitch servo loading exceed a preset threshold for a period of three
seconds, the autopilot will annunciate either Trim A or Trim \/ as a prompt {o
frim the aireraft in the indicated direction. This Is shown in Fig. 3-14. In addition,
an audible afert will sound a periodic tone. If no action is taken after four more
seconds, then the annunciation will flash and the audible alert will be squelched,
Once the aircraft has been sufficiently trimmed, such that the pitch servo foading
is below the preset threshold, the annunciation will extinguish.

a. TRIM UP Required

h. TRIM DN Required

Fig. 3-14. AP Display, Manual Trim Prompis

3.1.7.2 Automatic Elevator Trim

If the autopilot is equipped with autotrim, the Trim Master Switch is in the ON
position, and a pilch mode (ALT, VS, GS) is engaged, then the autopilot will
provide an annunciation whenever it is automatically trimming the aircraft
about the pitch axis.

Should the pitch servo loading exceed a preset threshold for a period of three
seconds, the autopilot will annunciale either Trim A or Trim v/ as an
advisement that it is automatically trimming the aircrafl in the indicated direction.,
This Is shown in Fig. 3-15. In addition, the Elevator Trim Wheel will run either
nose up or nose down, respectively, with increasing speed. If the autopitot is
slili in the process of automatically trimming the aircraft after four more
seconds, then the annunciation will flash, Once the aircraft has been sufficlently
trimmed, such that the pitch servo loading is below the presst threshold, the
annunciation will extinguish and the Elevator Trim Wheel will stop.
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a. TRIMUP in Progress

b, TRIM DN in Progress

Fig. 3-15. AP Display, Automatic Trim Advisements

3.1.7.3 Manual Electric Elevator Trim

If the autopilot is equipped with autotrim, then there will also be the remote
Manual Electric Trim Switch located on the Control Whesl. This switch can be
used to trim the aircraft about the pitch axis from the RDY, or when only a roll
mede (HDG, NAV, NAV APR, REV, REV APR, NAV GPSS) is engaged, provided
that the Trim Master Switch Is in the ON position.

To trim the aircraft nose up, press aft and hoid both segments of the Manual
Electric Trim Switch. The TRIM annunciation will appear flashing as shown in
Fig. 3-16, and the Elevator Trim Whee! will run nose up at full speed. Upon
release of this switch, the TRIM annunciation will extinguish and the Elevator
Trim Whee! will stop.

To trim the aircraft nose down, press forward and hold both segmenis of the
Manual Electric Trim Switch. The TRIM annunciation will appear flashing as
shown in Fig. 3-16, and the Elavator Trim Wheel will run down at full speed.
Upon refease of this switch, the TRIM annunciation will extinguish and the
Elevator Trim Whesl will stop.

Should the Manual Etectric Trim Switch ever be actualed when a pitch mode
(ALT, VS, GS)is engaged, the autopilot will disconnect, This will occur even if the
Trim Master Swilch Is in the OFF paosition,
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Fig. 3-16. AP Display, Manual Electric Trim In Progress

3.2 Precision Approach Procedures
3.2.1 Straight-In ILS Approach
3.2.1.1 Software Revislon § and Above

Execute a straight-in intercept and track of the FRONT INBOUND LOC course
{reference section 3.3.3), while holding the approach altitude. The NAV, APR,
and ALT annunciations will appear as shown in Fig. 3-17.

Once the following conditions have existed simultansously for a period of one

second, the GS annunciation will appear to acknowledge that the glidesiope
mode has aulomalically armed, as shown in Fig. 3-18:

1. NAVAPR mode engaged
2. ALT mode engaged
NAV Flag out of view

> oW

GS Flag out of view

o

LOGC frequency selected
6. A/C within 50% CDI needle deflection of LOC centerline

7. A/C more than 10% Glideslope Deviation Indication (GDI} needle deflection
below GS centerline

The armed glideslope mode can be subsequently disabled by pressing the
APR mode selector switch. The GS annunciation will flash fo acknowledge this.
To then re-arm the glideslope mode, press the APR mode selector switch again.
The GdS annunciation will immediately extinguish, but re-appear after one
sacond.

With the glideslope mode armed, once the aircraft arrives at 5% GDI neadle

deflection below the GS centerline, the ALT annunciation will extinguish fo
indicate engagement of the glideslope mode, as shown in Fig. 3-19.

3-12 3rd Ed. Sep 30,06



S-TEC
Note:

If the approach positions the alrcraft slightly abhove the GS centerline,
then manual engagement of the glideslope mode can be Instantly achieved
by pressing the ALT mode selector switch.

Caution:

Manual engagement of the glideslope mode above the GS centerline will
result In the aircraft moving aggressively toward the GS centerline. Do not
manually engage the glideslope mode if GDI needle deflection Is greater than
10% above the GS centerline.

The GS annunciation will flash whenever GD| needle deflection exceeds
5?%, or the GS Flag is in view. In the ialter event, the FAIL annunciation will
also appear.

At the Daclsion Height /&DH), disconnect the autopilot to execute elther a
landing or go-around (GA).

A pictorial of this procedure is shown in Fig. 3-20.

Fig. 3-19. AP Display, NAV APR and GS Modes Engaged
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Fig. 3-20. Straight-In ILS Approach

3.21.2 Software Revision 4 and Below

Execute a straight-in intercept and track of the FRONT INBOUND LOC course
(reference section 3.3.3), while holding the approach altitude. The NAV, APR,
and ALT annunciations will appear as shown in Fig. 3-17.

Once the foliowing conditions have existed simultaneously for a period of ten
seconds, the G3 annunciation will appear to acknowledge that the glideslope
mode has automatically armed, as shown in Fig. 3-18:

1. NAVAPR meode engaged

ALT mode engaged

NAY Flag out of view

GS Flag out of view

LOC frequency selected

AJC within 50% CDI needie defiection of LOC centerline

Noe - AN

ASC more than 60% Glideslope Deviation Indication (GDI} needle deflection
below GS centerline

If the last condition cannot be met bacause the aircraft is too near the GS
canteriine, then manuat arming of the glideslope mode can be instantly
achieved by pressing the ALT mode selector switch.

The armed glideslope mode can be subsequently disabled by pressing the
APR mode selector switch. The GS annunciation will flash to acknowledge this.
To then re-arm the glideslope mode, press the APR mode selector switch again.
The G(? annunciation willi immediately extinguish, but re-appear after ten
seconds.

With the glideslope mode armed, once the aircraft arrives at 5% GDI needle

deflection below the GS centeriine, the ALT annunciation will extinguish to
indicate engagement of the glidestope mode, as shown in Fig. 3-19.
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Note:

If the approach positions the alrcraft slightly above the GS centerline,
then manual engagement of the glideslope mode can be Instantly achieved
by pressing the ALT mode selector switch.

Cautlon:

Manual engagement of the glidesiope mode above the GS centerline will
result In the alrcraff moving aggressively toward the GS centerline, Do not
manually engage the glidesiope mode if GDI needle deflection is greater than
10% above the GS centerline.

The GS annunciation will flash whenever GDI neadie deflection exceeds
50%, or the GS Flag is in view. In the latter event, the FAIL annunciation will
also appear.

At the Deciston Height ADH), disconnect the autopilot to execute either a
landing or go-around (GA}.

A plctorial of this procedure ts shown in Fig. 3-20.

3.2.2 LS Approach with Procedure Turn

Execute a procedure turn intercept and track of the FRONT INBOUND LOC
course {reference section 3.3.5) above the approach altitude, just until the
aircraft Is established on the FRONT INBOUND PROCEDURE TURN heading,
with the heading mode still engaged. Establish the desired vertical descent
speed, and then press the VS mode selector switch to engage the vertical
speed mode. Upon reaching the approach altitude, press the ALT mode
selector switch to engage the aititude hold mode. Press the NAV mode selector
switch to engage the navigation approach mode, such that the autopilot will
execule a straight-in intercept and track of the FRONT {INBOUND LQC course
{reference section 3.3.3). Execute a straight-in intercept and track of the
glidesiope (reference section 3.2.1).

3.3 Non-Preclsion Approach Procedures
3.3.1 Stralght-In Back Course Approach
Select the LOC frequency on the Navigation Recelver.

Heading System HSI
Set Course Pointer to FRONT INBOUND LOC course on compass card.

Heading System DG
Set Heading Bug to BACK INBOUND LOC course on compass card.

Press the REV mode selector switch to engaﬁe the reverse approach mode.
The REV and APR annunclations will appear as shown in Fig. 3-21, to acknowledé;e
that this mode is engaged. The autopilot will intercept and track the BACK
INBOUND LOC course. If the heading system is a DG, then the autopilot will fly
the aircraft in the direction opposite to that of CDI needle deflection.
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The REV annunciation will flash whenever CDI needle deflection exceeds 50%,
or the NAV Flag is in view. In the latter event, the FAIL annunclation will aiso
appeatr.

A summary pictorial of this procedure is shown in Fig. 3-22.

Fig. 3-21. AP Display, REV APR Mode Engaged, Track LOC Back Course Inbound

[ —
+— 25 - — — % Back Course 850

7 "

e

ki

a. Select LOC frequency.
b. Heading System HSI
Set Course Pointer to FRONT INBOUND LOC course.
eading Syslem DG
Set Heading Bug to BACK INBOUND LOC course.
¢. Press REV mode selector swilch to engage reverse approach mode.
d. Intercept and track BACK INBOUND LOC course.

Fig. 3-22. Straight-ln Back Course Approach
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3.3.1.1 Pilot Selectable Intercept Angle

To select an intercept angle, set the Heading Bug tc the desired intercept
heading on the compass card, such that the difference between this heading
and the BACK INBOUND LOC course is the intercept angle, If the headin
system is an HS!, set the Course Pointer to the FRO iNBCUND LO
course on the compass card.

Press and hold the HDG mode selector switch, and then press the REV mode
selector swilch to engage the heading mode and arm the reverse approach
mode. The HDG, APR, and REV annunciations will appear as shown in Fig.
3-23, to acknowledge this.

The autopilot will establish the aircraft on the selected intercept angle
{heading), until it must turn the aircraft onto the BACK INBOUND LOC course to
prevent overshoot, At that point in the intercept sequence, the HDG annunciation
will extinguish to indicate engagement of the reverse approach mode, At the
moment this occurs, if the heading system Is a DG, immediately set the Heading
Bug to the BACK INBOUND LOC course, in order to input a course error to tha
au{opllrllot. Otherwlise, the autopilot will lack sufficient authorily to turn the alrcraft
onto the course.

v FWE X

Fig. 3-23. AP Display, HDG Mode Engaged, REV APR Mode Armed
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3.3.2 Back Course Approach with Procedura Turn

Select the LOGC frequency on the Navigation Receiver.

aading Syst S
Set Course Pointar to FRONT INBOUND LOC course on compass card.

Heading Systern DG
Set Heading Bug to FRONT INBOUND LOC course on compass card.

Press the NAV mode selector swilch lo engage the navigalion approach mode.
The NAV and APR annunclations wilt appear as shown in Fig. 3-24, to acknowledge
that this mode is engaged. The autopliot will intercept and track the BACK
OUTBOUND LOC course.

Fig. 3-24, AP Display, NAV APR Mode Engaged, Track LOC Back Course Outbound
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Al the appropriate time, set the Heading Bug fo the BACK OQUTBOUND

PRCCEDURE TURN heading, and then press the HDG mode selector swilch to

engage the heading mode. Hold this heading until the point at which it is time to

turn the aircraft again. At that point, turn the Heading Bug in two successive 90°

wcrﬁmenls, to establish the aircraft on the BACK INBOUND PROCEDURE TURN
eading.

Heading System HSI

Course Pointer remains unchanged on compass card,

Heading System DG
Set Heading Bug to BACK INBOUND LCC course on compass card.

Press the REV mode selector switch o engage the reverse approach mode.
The REY and APR annunciations will appear as shown in Fig. 3-25, to acknowledge
that this mode is engaged. The aulopilot will intercept and track the BACK
INBOUND LOC course. if the heading system is a DG, then the autopilot will fly
the alrcraft in the direction opposite o that of CDI needle deflection.

Flg. 3-25. AP Display, REV APR Mode Engaged, Track LOC Back Course Inbound

A summary pictorial of this procedure is shown in Fig. 3-26.
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Select LOC frequency.

b. Heading System HSI

Set Course Pointer to FRONT INBOUND LOC course.

Heading_ System DG

Set Heading Bug to FRONT INBOUND LOC course.

Press NAV mode selector switch to engage navigation approach mode.

Intercept and track BACK QUTBOUND LOC course.

. At appropriate time, set Heading Bug to BACK QUTBOUND PROCEDURE
TURN heading.

Press HDG mode selector switch to engage heading mode.

. Turn Heading Bug in iwo successive 90° increments, to establish aircraft
on BACK INBOUND PROCEDURE TURN heading.

Heading System HSI
Course Pointer remains unchanged.
eadi stem DG
Set Heading Bug to BACK INBOUND LOC course.

c. Press REV mode seleclor switch to engage reverse approach mode.

d. Intercept and track BACK INBOUND LOC course.

3-20

Fig. 3-26. Back Course Approach with Procedure Turn
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3.3.3 Stralght-ln LOC Approach

Select the LOC frequency on the Navigation Receiver,

Heading System HS|

Set Course Pointer to FRONT INBOUND LOC course on compass card.
eading_System DG

Set Heading Bug to FRONT INBOUND LOC course on compass card.

Press the NAV mode selector switch to engage the navigation approach mode.
The NAV and APR annunciations will appear as shown in Fig. 3-27, to
acknowledge that this mode is engaged. The autopilot will intercept and
track the FRONT INBOUND LOC course.

FIFFY FIVEX .

Fig. 3-27. AP Display, NAV APR Mode Engaged, Track LOC Front Course Inbound

A summary pictorial of this procedure is shown in Fig. 3-28.
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Select LOC frequency.
Heading System HSI|
Set Course Pointer to FRONT INBOUND LOC course,
di DG
Set Heading Bug to FRONT INBOUND LOC course.
Press NAV mode selector switch to engage navigation approach mode,

Intercept and track FRONT INBOUND LOC course.

. At middle marker, if missed approach is declared, disconnect autopllot.

Stabilize aircratt,
Set Heading Bug to missed approach heading,

Press HDG mode selector switch to engage heading mode.

Fig. 3-28. Stralght-In LOC Approach
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3.3.4 Straight-In VOR Approach

Select the VOR frequency on the Navigation Receiver.

eading Syste S
Set Course Pointer to FRONT INBOUND VOR course on compass card.

Heading System DG

Set Heading Bug and OBS to FRONT INBOUND VOR course on each respective
compass card.

Prass the APR mode selector switch lo engage the navigation approach mode.
The NAVY and APR annunciations will appear as shown in Fig. 3-29, to acknowledge
that this mode Is engaged. The autopilot will intercept and track the FRONT
INBOUND VOR courss.

CFIFTY FIVE X

Fig. 3-29. AP Display, NAV APR Mode Engaged, Track VOR Front Course Inbound

A sumimary pictorial of this procedure is shown in Fig. 3-30.
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. Sefect VOR frequency.
. Heading System HSI
Set Course Pointer to FRONT INBOUND VOR course.
eadi em DG
Set Heading Bug and OBS to FRONT INBOUND VOR courss.
. Press APR maode selector swilch lo engage navigation appreach mode.
. Intercept and frack FRONT INBOUND VOR course.

. At middle marker, if missed approach is declared, disconnect autopilot.

. Stabilize aircraft.

. Set Heading Bug to missed approach heading.

. Press HDG mode seleclor switch to engage heading mode.

Fig. 3-30. Stralght-In VOR Approach
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3.3.5 LOC Approach with Procedure Turn
Select the LOC frequency on the Navigation Receiver.
sading System HS!
Set Course Pointer to FRONT INBOUND LOC course on compass card.

Heading System DG
Set Heading Bug to BACK INBOUND LOC course on compass card.

Press the REV mode selector switch to engage the reverse approach mode.
The REV and APR annunclations will appear as shown in Fig. 3-31, 1o acknowledge
that this mode is engaged. The autopilot will intercept and track the FRONT
OUTBOUND LOC course. If the heading system is a DG, then the autopilot will
fly the aircraft in the direction opposite to that of CDI needte deflection.

Fig. 3-31. AP Display, REV APR Mode Engaged, Track LOC Front Course Outbound
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At the appropriate time, set the Heading Bug to the FRONT OUTBOUND
PROCEDURE TURN heading, and then press the HDG mode selector swilch to
engage the heading mode. Hold this heading until the point at which itis lime to
turn the aircraft again. At that point, turn the Heading Bug in two successive 90°
Increments, 1o establish the aircraft on the FRONT INBOUND PROCEDURE
TURN heading.

Heading System HSi

Course Pointer remains unchanged on compass card.

Heading System DG
Set Heading Bug to FRONT INBOUND LOC course on compass card.

Pross the NAV mode sslector switch to engage the navigation approach mode.
The NAV and APR annunciations will appear as shown in Fig. 3-32, to
acknowledge that this mode is engaged. The autopilot will Intercept and
frack the FRONT INBOUND LOC course.

Fig. 3-32. AP Display, NAV APR Mode Engaged, Track LOC Front Course Inbound

A summary pictorial of this procedure is shown in Fig. 3-33.
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1. a. Select LOC frequency.
b. Heading Systern HSI
Set Course Pointer to FRONT INBOUND LOC course.
ding System DG
Set Heading Bug to BACK INBOUND LOC course.
¢. Press REV mode selector switch to engage reverse approach mode.
d. intercept and track FRONT OQUTBOUND LOC courss.

2. a. Atappropriate fime, set Heading Bug to FRONT OUTBOUND PROCEDURE
TURN heading.

b. Press HDG mode seleclor switch to engage heading mode.

3. a. Turn Heading Bug in two successive 90° increments, to establish aircraft
on FRONT INBOUND PROCEDURE TURN heading.

4. a. Heading System HSI
Course Pointer remains unchanged.
Heading System DG
Set Heading Bug to FRONT INBOUND LOC course.
b. Press NAY mode selector switch to engage navigation approach mode,
c. Intercept and track FRONT INBOUND LOC course.
d. At middle marker, if missed approach is declared, disconnect autopilot.
e. Stabilize alrcraft,
f. Set Heading Bug to missed approach heading.
g. Press HDG mode selector switch to engage heading mode.

Fig. 3-33. LOC Approach with Procedure Turn
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3.3.6 VOR Approach with Procedure Turn

Select the VOR frequency on the Navigation Receiver.

Heading System HSI
Set Course Pointer to FRONT INBOUND VOR course on compass card.

Heading System DG

Set Heading Bug and OBS to BACK INBOUND VOR course on each respective
compass card.

Press the REV mode selector switch to engage the reverse mode. The REV
annunciation will appear as shown in Fig. 3-34, to acknowiedge that this mode
is engaged. The autopilot will intercept and track the FRONT OUTBOUND VOR

coursa.

Fig. 3-34. AP Display, REV Mode Engaged, Track VOR Front Course Outbound
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At the appropriate time, set the Heading Bug to the FRONT QUTBQUND
PROCEDURE TURN heading, and then press the HDG mode selector switch to
engage the heading mode. Hold this heading until the polint at which it is time to
turn the aircraft again. At that point, turn the Heading Bug in two successive 90°
increments, to establish the aircraft on the FRONT INBCUND PROCEDURE
TURN heading.

Heading System HSI

Course Pointer remains unchanged on compass card.
eading System DG

Set Heading Bug and OBS to FRONT INBOUND VOR course on sach respective
compass card.

Press the APR mode selfector switch to engage the navigation approach mode.
The NAV and APR annuncialions will appear as shown in Fig. 3-35, to
acknowledge that this mode is engaged. The autopiiot will intercept and track
the FRONT INBOUND VOR course.

Flg.3-35. AP Display, NAV APR Mode Engaged, Track VOR Front Course Inbound

A summary pictorial of this procedure is shown in Fig. 3-38.
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1. a. Select VOR frequency. v
b. Heading System HSI|

Set Course Pointer to FRONT INBOUND VOR course,

Heading System DG

Set Heading Bug and OBS to BACK INBOUND VOR course.

¢. Press REV mode selector switch to engage reverse mode.

[« N

. Intercept and track FRONT CUTBOUND VOR course.

2. a. Atappropriate time, set Heading Bug to FRONT QUTBOUND PROCEDURE
TURN heading.

h. Press HDG mode selector switch to engage heading mode.

3. a. Turmn Heading Bug In two successive 80° increments, to establish alrcraft
on FRONT INBOUND PROCEDURE TURN heading.

4. a. Heading Syst S
Course Pointer remains unchanged.

Heading Syslem DG

Set Heading Bug and OBS to FRONT INBOUND VOR course.
b. Press APR mode selector switch to engage navigation approach mode.

Intercept and track FRONT INBOUND VOR course.,

o

d. At middle marker, if missed approach is declared, disconnect autopifot.

e. Stabilize aircraft.

h

Set Heading Bug to missed approach heading.
g. Press HDG mode selector swilch to engage heading mode.

Flg. 3-36. VOR Approach with Procedure Turn
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3.3.7 NAV GPSS Approach

Program a predefined approach into the GPS Navigation Receiver. Press the
NAV made selector swilch twice to engage the navigation global positioning
system steering mode {reference saction 3.1.3). The autopilot will laterally
steer the aircraft along the predefined approach. To control the assigned
altitudes and rales of descent, use the allitude hold mode {reference section
3.1.4) and vertical speed mode (reference section 3.1.5), respectively. To make
any procedure turns, engage the heading mode and use the Heading
Bug (reference section 3.1.1). Upon completion, re-engage the navigation
global positloning system steering mode.

3.4 Flight Director Operation

The optional Flight Director (FD) is a display of the fiight profile. It is commanded

by the autopilof, A pair of Steering Command Bars and an Alrcraft Reference

Symbol (ARS) are the principal FD components of Interest. The position of the

Sleering Command Bars can be adjusted by the pilot, using the Parallax

ﬁ\ld]'tllzsi:{'men(tj shown in Fig. 3-37. The FD operales in sither the ED/AP mode or
e modae.,

FD

PLX ADJ
Fig. 3-37. FD Parallax Adjustment

3.4.1 FDIAP Mode

Set the Autopilot Master Switch to the FD/AP position, as shown in Fig. 3-38,

Engage a roll mode (HDG, NAV, NAV APR, REV, REV APR, NAV GPSS) and pitch

mode (ALT, VS, GS). The autopilot will steer the aircraft toward the Steering

Command Bars, until the ARS is tucked into them. The FD provides a visual

indication of how accurately the autogi[ot is tracking its own roll and pitch

gomrgands. A typical view of the FD with the FD/AP mode engaged is shown in
ig. 3-39.

OFF
Fig. 3-38. AP Master Switch, FD/AP Mode Engaged
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Fig. 3-39. FD Display, FD/AP Mode Engaged

3.4.2 FDMode

With the Autopilot Master Switch in the FD/AP position, together with a roll mode
(HDG, NAV, NAVAPR, REV, REV APR, NAV GPSSLan Bitch mode (ALT, VS, GS)
engaged, set the Autopilot Master Switch to the FD position as shown in
Fig. 3-40. An audible alert will sound, the roll servo and pitch servo will
disengage, and the FD annunciation will appear on the Remote Annunciator as
shown in Fig‘; 3-41, to acknowledge that the FO mode is engaged. The pilot
must steer the aircraft loward the Steering Command Bars, until the ARS is
tucked into them. The FD provides a visual indication of how accurately the pilot
is tracking the autopilot's roll and pitch commands. A typical vlew of the FD with
the FD mode engaged Is shown in Fig. 3-42.

FO/AP

FD

OFF

Fig. 3-40. AP Master Switch, FD Mode Engaged

Fig. 3-41. Remote Annunciator Display, FD Mode Engaged
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Fig. 3-42. FD Dlsplay, FD Mode Engaged

3.5 Yaw Damper Operation

The optional Yaw Damper serves to dampen excessive adverse yaw. |l operates
in either the AUTO mode or ON moede, depending upen the position of the Yaw
Damper Master Switch showr in Fig. 3-43.

AUTO

S,

OFF

ON

Fig. 3-43. Yaw Damper Master Switch

The Yaw Damper Trim Knob, shown in Fig. 3-44, is used to center the slip/skid
ball when the yaw servo is engaged.

Fig. 3-44. Yaw Damper Trim Knob
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3.51 AUTOMode

With the Yaw Damper Master Switch in the AUTO position, the yaw servo will
bacome automatically engaged whenever a roll mode (HDG, NAV, NAV APR,
REV, REV APR, NAV GPSS} Is engaged.

3.5.2 ONMode

With the Yaw Damper Master Switch in the ON posilion, the yaw servo will be
engaged at all times, entirely independent of autopilot operation.

3.5.3 Yaw Damper Trim

With the gaw servo engaged, rotate the Yaw Damper Trim Knab to center the
slip/skid ball.

3.6 Autopilot Disconnect
The autopilot can be disconnected by any of the following means:
1. Press remote AP DISC / TRIM INTR Switch located on Control Whesl.

2. Press either forward or aft on both segments of remote Manual Electric Trim
Switch located on Control Wheei, whenever a pitch mode (ALT, VS, G8)is
engaged,

3. Set AP Master Switch to OFF position.

4. Pull AP Circuit Breaker,

3.7 Automatic Trim Disable

In the event of a trim runaway, the automatic {rim function can be disabled by
executing the following sequence:

1. PressfHold remote AP DISC / TRIM INTR Switch located on Control Wheel.,
2. Set Trim Master Switch to OFF position.

3. Pull Trim Circuit Breaker.
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SECTION 4
OPERATING PARAMETERS
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4.1 Roll Axis Limits
Turn Rate
Piston A/C:
80% Standard Rate Turn (HDG, NAV, NAV APR, REV, REV APR, CWS Modes)
Turboprop A/C;
76% Standard Rate Turn (HDG, NAV, NAV APR, REV, REV APR, CWS Modes)
AllA/C:

130% Standard Rate Turn (NAV GPSS Mode) for Programmer/Computers with
Hardware Mod Code AM and below.

90% Standard Rate Turn (NAV GPSS Mode) for Programmer/Computers with
Hardware Mod Code AN and above.

4.2 Pltch Axlis Limits

Altitude

32,000 FT

Vertica! Force Due to Acceleration
0.60g

Verlical Speed

1600 FPM Climbing or Descending
Modes

A pitch mode {ALT, V8, GS) can only be engaged after a rall mode (HDG, NAV,
NAV APR, REV, REV APR, NAV GPSS) has been engaged.
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SECTION 5
GLOSSARY
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Meaning

Aircraft

Adjustment

Altitude

Autopilot

Approach

Aircraft Referance Symbol
Caplure

Course Deviation Indication
Clockwise

Control Wheel Steering
Counter-Clockwise

Course

Directional Gyro

Decision Height

Disconnect

Federal Aviation Administration
Flight Director
Feet—per-Minute

Feel

Go Around

Glideslope Deviation Indication
Global Positioning System
Global Positioning System Steering
Glideslope

Heading

Horizonta! Situation Indicator
Instrument Flight Rules
Instrument Landing System
Interrupt

Knots

Localizer

Missed Approach Point
Navigation

Nautical Miles

Omnibearing Selector
Parallax

Part Number

Pitot's Operating Handbook
Ready

Reverse

Visual Metsorological Conditions
Very High Frequency Omnidirectional Radio Range
Verlical Speed

Yaw Damper
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