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SECTION 1 
OVERVIEW 

STEC 

1- 1 

1.1 Document Organization 

Section 1 Overview 

Section 2 Pre Flight Procedures 

Section 3 In-Flight Procedures 

Section 4 Operat.rng Parameters 

Section 5 Glossary 

1.2 Purpose 

STEC 

This Pilot's Operating Handbook (POH) provides Pre-Flight and In-Flight 
operating procedures for the S-TEC System Sixty Two Autopilot (AP) 

Note: 

This POH must be carried in the AIC and made available to the pilot at 
all times. It can only be used in conjunction with the Federal Aviation 
Administration (FAA) approved Aircraft Flight Manual (AFM) or Aircraft Flight 
M anual Supplement (AFMS) . Refer to the applicable AFM or AFMS for 
AIC specific informatio n, s uc h as unique ground tests, limitations, and 
em ergen cy procedures. 

Note: 

The System Sixty Two autopilot is a tool provided to airc raft owners, that 
serves to assist them with cockpit workload managem ent. The ability of the 
autopilot to provide optimum assistance and performance is directly 
proportional to the pilot's knowledge of its operating procedures. Therefore, 
it is highly recommended that the pilot develop a thorough understanding of 
the autopilo t, its modes, and operating procedures in Visual Meteorological 
Conditions (VMC), prior to using it under Instrument Flight Rules (/FR). 

1.3 General Control Theory 

The Systen1 Sixty Two 1s a rate based autopilot When 111 control of the roll axis. 
the autopilot senses turn rate, as well as closure rate to the selected course, 
along with the non-rate quantities of heading error, course error, and course 
deviation indication When 111 control of the pitch axis, the autopilot senses 
vertical speed acceleration, and closure rate to the selected ghdeslope. along 
with the non-rate quantities of altitude and ghdeslope deviation 111dication These 
sensed data provide reedback to the autopilot, which processes them 111 order to 
control the aircraft through the use of mechanisms coupled to the con trol 
system In most aircraft. the roll servo is coupled to the ailerons The pitch 
servo 1s coupled to lhe elevator Activation of roll axis control must always 
precede activation of pitch axis control 

The optional autotrim function senses when the aircraft needs to be trimmed 
about the pitch axis and responds by dnvmg the trim servo 111 the proper 
dtrecllon to provide trun The trun servo is coupled to the elevator tnm tabs 
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The optional yaw damper senses excessive adverse yaw about the yaw a,C1s 
and responds by driving the yaw servo in the proper direction to provide 
damping The yaw servo Is coupled to the rudder 

The optional night director Is a display of the flight profile 

1.4 Modes of Operation 

1.4 .1 Roll Axis Control 

Heading (I IDGl Mode 

Used to Turn onto a Selected I leading and I lold 11 

Nav1gat1on INAVl Mode 

Used to Intercept and Track a VOR Course 

Nav1gallon Approach (NAV APRl Mode 

Used to Intercept and Track a LOG Front Course Inbound 

Reverse ( REVl Mode 

Used to Intercept and Track a VOR Back Course Inbound 

Reverse /\pproach !REV APR) Mode 

Used to Intercept and Track a LOG Back Course Inbound 

1.4.2 Pitch Axis Control 

Altitude I lold (ALT HOLD) Mode 

Used to Hold Altitude 

Vertica l Speed cVSl Mode 

Used to Hold Vertical Speed 

Ghdeslope (GSl Mode 

Used to Intercept and Track Ghdeslope 

1.5 Block Diagram 

The System Sixty Two Block Diagram Is shown in r,g t • t 

n,e Yaw Damper Block Diagram Is shown ,n F,g I 2 

f'he Flight Director Block Diagram Is shown In r,q 1 3 
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HSI 

BATTERY 
MASTER SWITCH 

ROLL FLIGHT 
GUIDANCE COMPUTER 

S- TEC 

ROI I.SERVO 
MANUAL ELECTRIC 

TRIM SWITCH 

AUTOILO'r 
IIASTER SWITCH 

PROGRAMMEl(IANNUNCIATOR 

Fig. 1-1. System Sixty Two Block Diagram 

-

TRIM 
MASTER SWITCH 

PITCH SERVO 

TRIMS£RVO 
iOPTIOH.At.) 

AI.TITUO£ 
TRANSDUCER 

S£1.£CTORfALERTER 
(Ol'TIOHAI.) 
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YAW DAMPER 
MASTER 
SWITCH 

<D 
YAW TRIM 

YAW DAMPER 
(OPTIONAL) 

Fig. 1-2. Yaw Damper Block Diagram 

YAW SERVO 
(OPTIONAL) 

FLIGHT DIRECTOR 
MASTER SWITCH 

FLIGHT DIRECTOR 
(OPTIONAL) 

Fig. 1-3. Flight Director B lock Diagram 
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2.1 Pre-Flight Test 

Pnor to takeoff and with engine running pc, form the actions shown in Table 2 1 
For each action, verify the corresponding response where applicable 

Table 2- 1. Pre-Flight Test (continued o n page 2-5) 

ACTION RESPONSE 

Note: 

If a Flight Director is installed, then the FD annunciation appears on the AP 
display whenever one (or both) of the following conditions exist: 

Autopilot Master Switch in ON position 

Flight Director Master Switch in ON position 

For the purpose of brevity, this Pre-Flight Test precludes the installation of a 
Flight Director. The pilot should make allowance for this exception 
accordingly, ff a Flight Director is installed. 

1. Set 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 Switch to ON ROY annunciation only appears on 
position. AP display within 3 minutes, as 

shown in Fig. 2-1. 

Note: 

Should a Turn Coordinator failure be detected, the ROY 
annunciat ion will not appear as shown in Fig. 2-2, and the autopilot will not 
operate. 
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Fig. 2-1. AP Display, ROY for Operation 

I 

Fig. 2-2. AP Display, Turn Coordinator Failure, ROY Does Not Appear 
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Table 2-1. Pre-Flight Test (continued from page 2-3) Table 2-1. Pre-Flight Test (continued from page 2-5) 

ACTION RESPONSE ACTION RESPONSE 

6. Set Autopilot Master Switch to The following annunciations all 
TEST position. appear on AP display, as shown in 

13. Attempt movement of A/C A/C Control Wheel's reduced 
Control Wheel forward and aft. freedom of movement indicates that 

Fig. 2-3: Pitch Servo is engaged. 

ROY FD REV 
HOG NAV APR 

Pitch Servo can be overridden. If not, 
set Autopilot Master Switch to OFF 

vs ALT GS position and do not use. 
SEL CAP DSABL 
FAIL SOFT TRIM 

UP switch and ON switch lamps are 
both illuminated on AP display. 

( 

14. Press/Hold UP switch, while Pitch Servo disengages after ½ 
maintaining a grasp on A/C Control second, as sensed by the increased 
Wheel. freedom of A/C Control Wheel 

movement about pitch axis. 

7. Set Heading Bug under Lubber --
Line. 15. Release UP switch, while Pitch Servo immediately re-engages, 

maintaining a grasp on A/C Control as sensed by the reduced freedom of 
Wheel. A/C Control Wheel movement about 

8. Move A/C Control Wheel left and -- pitch axis. 

right, to sense its freedom of 
movement about roll axis. 

9. Press HOG mode selector switch - -

16. Press/Hold ON switch, while Pitch Servo disengages after ½ 
maintaining a grasp on A/C Control second, as sensed by the increased 
Wheel. freedom of A/C Control Wheel 

to engage heading mode. movement about pitch axis. 

10. Attempt movement of A/C A/C Control W heel's reduced 
Control Wheel left and right. freedom of movement indicates that 

Roll Servo is engaged. 

17. Release ON switch, while Pitch Servo immediately re-engages, 
maintaining a grasp on A/C Control as sensed by the reduced freedom of 
Wheel. A/C Control Wheel movement about 

pitch axis. 

Roll Servo can be overridden. If not, 
set Autopilot Master Switch to OFF 
position and do not use. f 

18. Set Autopilot Master Switch to All annunciations except ROY are 
ON position. extinguished. 

11. Move A/C Control Wheel forward --
and aft., to sense its freedom of 

UP switch and ON switch lamps are 
extinguished. 

movement about pitch axis. 

12. Press ALT mode selector switch --
19. Press HOG mode selector switch HOG annunciation only appears on 
to engage heading mode. AP display, as shown in Fig. 2-4. 

to engage altitude hold mode. 

20. Turn Heading Bug to the left A/C Control Wheel turns to the left. 
side of Lubber Line. 
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Table 2-1. Pre-Flight Test (continued from page 2-6) 

ACTION RESPONSE 

21 . Turn Heading Bug 
side of Lubber Line. 

to the right NC Control Wheel turns to the right. 

22. Set Heading Bug under Lubber A/C Control Wheel stops. 
Line. 

Note: 

If it is not possible to select a local VOR frequency on Navigation Receiver, 
then proceed to step 36. Otherwise, proceed to step 23. 

23. Select local VOR frequency on 
___ .. 

Navigation Receiver. 

Fig. 2-3. AP Display, All Annunciations Appear Note: 

Proceed to either step 24 (HSI) or step 30 (DG). 

24. Turn Course Pointer until CDI ----
needle is centered. 

25. Turn NC until Course Pointer is -----
under Lubber Line, to null course 
error input to autopilot. 

26. Press NA V mode selector switch NAV and SOFT annunciations only 
to engage navigation mode. appear on AP display, as shown in 

Fig. 2-5. 

( 27. Turn Course Pointer left until A/C Control Wheel turns to the right. 
CDI needle deflection is 2 dots right 
of center. 

28. Turn Course Pointer right until A/C Control Wheel turns to the left. 
CDI needle deflection is 2 dots left of 
center. 

Fig. 2-4. AP Display, HOG Mode Engaged 

29. Turn Course Pointer left until COi NC Control Wheel stops. 
needle deflection is centered. 
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Table 2-1. Pre-Flight Test (continued from page 2-8) Table 2-1. Pre-Flight Test (continued from page 2-9) 

ACTION RESPONSE ACTION RESPONSE 

Note: Proceed to step 35. 35. Press HOG mode selector switch HOG annunciation only appears on 
to engage heading mode. AP display. 

30. Turn OBS until COi needle is --
centered. 36. Press ALT mode selector switch HOG and ALT annunciations only 

to engage altitude hold mode. appear on AP display, as shown in 
Fig. 2-6. 

31 . Press NAV mode selector switch NAV and SOFT annunciations only 
to engage navigation mode. appear on AP display, as shown in 

Fig. 2-5. 37. Move A/C Control Wheel until ---
elevator is in neutral position. 

32. Tum OBS until COi needle A/C Control Wheel turns to the right. 
deflection is 2 dots right of center. 38. Press/Hold UP switch. A/C Control Wheel moves in aft 

direction. 

33. Tum OBS until COi needle A/C Control Wheel turns to the left. 
deflection is 2 dots left of center. 39. Release UP switch. A/C Control Wheel continues moving 

in aft direction. 

34. Tum OBS until COi needle is A/C Control Wheel stops. 
centered. 40. Press/Hold ON switch. A/C Control Wheel slows to a stop in 

aft direction, and then moves in 
forward direction. 

41 . Release ON switch. A/C Control Wheel continues moving 
in forward direction. 

42. Press VS mode selector switch A/C Control Wheel stops. 
to engage vertical speed mode. 

HOG and vs annunciations only 
appear on AP display, as shown in 
Fig. 2-7 

43. Press/Hold UP switch. A/C Control Wheel moves in aft 
direction. 

Fig. 2-5. AP Display, NAV Mode Engaged, SOFT Condition 44. Release UP switch. A/C Control Wheel continues moving 
in aft direction. 
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Table 2-1. Pre-Flight Test {continued from page 2-10) 

ACTION RESPONSE 

45. Press/Hold ON switch. A/C Control Wheel slows to a stop in 
aft direction, and then moves in 
forward direction. 

46. Release DN switch. A/C Control Wheel continues moving 
in forward direction. 

47. Press ALT mode selector switch A/C Control Wheel stops 
to engage altitude hold mode. ( 

' HOG and ALT annunciations only 
appear on AP display. 

Note: 
Fig. 2-6. AP Display, HOG and ALT HOLD Modes Engaged If autopilot is equipped with autotrim, then proceed to step 52. Otherwise, 

proceed to step 48. 

48. Move A/C Control Wheel as far After 3 seconds, TRIM annunciation 
forward as possible. appears on AP display as shown in 

Fig. 2-8, UP switch lamp becomes 
illuminated, and audible alert sounds 
a steady tone. 

After 7 seconds, TRIM annunciation 
flashes, UP switch lamp flashes, and 
audible alert becomes periodic. 

49. Move A/C Control Wheel aft until UP switch lamp is extinguished, and 
TRIM annunciation is extinguished. audible alert is squelched. 

50. Move A/C Control Wheel as far After 3 seconds, TRIM annunciation 
aft as possible. appears on AP display as shown in 

Fig. 2-8, DN switch lamp becomes 
illuminated, and audible alert sounds 
a steady tone. 

Fig. 2-7. AP Display, HOG and VS Modes Engaged After 7 seconds, TRIM annunciation 
flashes, DN switch lamp flashes, and 
audible alert becomes periodic. 
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Table 2-1. Pre-Flight Test (continued from page 2-12) 

ACTION RESPONSE 
Table 2-1. Pre-Flight Test (continued from page 2-13) 

ACTION RESPONSE 

51 . Move A/C Control Wheel forward DN switch lamp is extinguished, and 
until TRIM annunciation is audible alert is squelched. 
extinguished. 

55. Move A/C Control Wheel as far After 3 seconds, Elevator Trim Wheel 
aft as possible. begins to run nose down with 

increasing speed. 

Note: Proceed to step 67. 56. Move A/C Control Wheel forward - -
until Elevator Trim Wheel stops. 

52. Set Trim Master Switch to ON --
position. 57. Press either forward or aft on Autopilot disconnects as follows: 

both segments of Manual Electric 

53. Move A/C Control Wheel as far After 3 seconds, Elevator Trim Wheel 
forward as possible. begins to run nose up with increasing 

speed. 

Trim Switch. ROY annunciation appears flashing, 
while all other annunciations are 
extinguished. 

After 5 seconds, ROY annunciation 

54. Move A/C Control Wheel aft until - -
stops flashing but remains. 

Elevator Trim Wheel stops. 
58. Press/Hold either forward or aft Elevator Trim Wheel does not begin 
on only one segment of Manual to run. 
Electric Trim Switch, but not both. 

59. Press/Hold forward on both Elevator Trim Wheel runs nose down 
segments of Manual Electric Trim at full speed, and TRIM annunciation 
Switch. appears flashing on AP display. 

60. Press/Hold AP DISC I TRIM Elevator Trim Wheel stops. 
INTR Switch. 

61 . Release AP DISC / TRIM INTR Elevator Trim Wheel resumes running 
Switch. nose down at full speed. 

62. Release Manual Electric Trim Elevator Trim Wheel stops. 
Switch. 

TRIM annunciation is extinguished. 

Fig. 2-8. AP Display, HDG and ALT HOLD Modes Engaged, Trim Required 
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Table 2-1. Pre-Flight Test (continued from page 2-14) Table 2-1. Pre-Flight Test (continued from page 2-15) 

ACTION RESPONSE ACTION RESPONSE 

63. Press/Hold aft on both segments Elevator Trim Wheel runs nose up at 68. Actuate NC Rudder Pedals --
of Manual Electric Trim Switch. full speed, and TRIM annunciation alternately in succession, to sense 

appears flashing on AP display. their freedom of movement about yaw 
axis. 

64. Press/Hold AP DISC I TRIM Elevator Trim Wheel stops. 
INTR Switch. 69. Set Yaw Damper Master Switch --

to ON position. 

65. Release AP DISC/ TRIM INTR Elevator Trim Wheel resumes running 
Switch. nose up at full speed. ( 70. Turn Yaw Trim Knob until NC --

Rudder Pedals stop. 

66. Release Manual Electric Trim Elevator Trim Wheel stops. 
Switch. 

TRIM annunciation is extinguished. 
71 . Attempt actuation of NC Rudder NC Rudder Pedals' reduced freedom 
Pedals alternately in succession. of movement indicates that Yaw 

Servo is engaged. 

Note: Yaw Servo can be overridden. If not, 

If autopilot is equipped with a Yaw Damper, then proceed lo step 68. 
Otherwise, proceed to step 77. 

set Yaw Damper Master Switch to 
OFF position, and do not use. 

67. Press AP DISC I TRIM INTR Autopilot disconnects as follows: 
Switch. 

72. Tum Yaw Trim Knob fully CCW. Left NC Rudder Pedal slowly moves 
forward. 

ROY annunciation appears flashing, 
while all other annunciations are 
extinguished. 73. Tum Yaw Trim Knob fully CW. Right NC Rudder Pedal slowly 

moves forward. 

After 5 seconds, ROY annunciation 
stops flashing but remains. 

74. Turn Yaw Trim Knob CCW until --
NC Rudder Pedals stop. 

Nole: ( 
\ 

If autopilot is equipped with a Yaw Damper, then proceed lo step 68. 
Otherwise, proceed lo step 77. 

75. Set Yaw Damper Master Switch --
to OFF position. 

76. Actuate NC Rudder Pedals NC Rudder Pedals' increased 
alternately in succession. freedom of movement indicates that 

Yaw Servo is disengaged. 

77. Trim A/C for takeoff. --
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3.1 Normal Operating Procedures 

3.1.1 Heading (HOG) Mode 

Set the Heading Bug to the desired heading on the compass card (HSI or DG) 
And then press the HOG mode selector switch to engage the heading mode 
The I IDG annunc1at1on w,11 appear as shown In Fig 3 1 to acknowledge that 
this mode Is engaged fhe autopilot will turn the aircraft onto the selected 
heading and hold ,t A new heading can be subsequently selected by setting the 
Heading Bug to II 

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

3.1 .2 Navigation (NAV) Mode 

Select the VOR frequency on the Navigation Receiver 

Heading System HSI 

Set Course Pointer to desired course on compass card 

Heading System DG 

Set I leading Bug and OBS to desired course on each respective compass card 

Press the NAV mode selector switch to engage the navigation mode The 
NAV annuncIatIon will appear as shown In Fig 3 2 to acknowledge that this 
mode Is engaged 
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Fig. 3-2. AP Display, NAV Mode Engaged 

If the Course Dev1allon lnd1cat1on (COi) Is at full scale {100%) needle deflection 
from center then the autopilot will establish the aircraft on a 45 in tercept 
angle relative to the selected course l::ven 1f COi needle deflection Is less than 
I 00% the autopilot may still establish an intercept angle of 45°, provided that 
the aircraft'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 COi needle deflection approaches center (closure 
rate). in order to 1nit1ate 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 aircraft from the VOR station also has an effect Nevertheless. 
the turn will always begin between 100% and 20% COi needle deflection 

During this stage of the intercept sequence, the autopilot operates at maximum 
gain and sens1t1vIty to closure rate In addition, 11 limits the aircraft's turn rate to 
90% of a standard rate turn although for some higher performance (turboprop) 
aircraft this Is 75% 

When the aircraft arrives at 15% COi needle deflection. the course Is captured 
At that instant. a step reduction in autopilot gain occurs, so tha t the Course 
Pointer (HSI) or I leading Bug (DGJ has sufficient authority lo complete the 
intercept In addition the sens11iv1ty to closure rate Is reduced The overall 
authority or the autopilot dunng this stage of the intercept sequence Is called the 
CAP condition which Is acknowledged by the appearance of the CAP 
annunciation as shown in Fig 3 3 

Fifteen seconds after course capture. a second step reduction in autopilot gain 
occurs, 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 
sensItIvIty to closure rate Is reduced again The overall authority of the autopilot 
during this stage of the intercept sequence Is called the CAP sorr cond1t1on 
which Is acknowledged by the appearance of the SOFT annuncIatIon as shown 
in Fig 3 4 
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Fig. 3-3. AP Display, NAV Mode Engaged, CAP Condition 

Fig. 3-4. AP Display, NAV Mode Engaged, CAP SOFT Condition 

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

Seventy five seconds after course capture, a third step reduction in autopilot 
gain occurs to limit the aircraft's turn rate to 15% of a standard rate turn 
although for some higher performance (turboprop) aircraft this Is 12 5% In 
add1t1on the sensItIvIty to closure rate is reduced once more This Is 
acknowledged by the extingu1shment of the CAP annunciation. as shown 111 
Fig 3 5 It marks the end of the intercept sequence. and the beginning of 
tracking The overall authonty of the autopilot during tracking Is called the 
SOFr cond1tIon 
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Fig. 3-5. AP Display, NAV Mode Engaged, SOFT Condition 

The pilot should make speed, distance, and time considerations dunng the 75 
second penod from course capture to the beginning of tracking, to account for 
the aircraft's position For example at 115 kts, a distance of 24 naultcal miles 
will be traveled in 75 seconds. 

If it should happen that the Course Pointer (HSI) or Heading Bug (OG) is already 
within 5° of the selected course, and COi needle deflection Is less than 10%, 
then the autopilot will Immed1ately establish the SOFT cond1t1on upon 
engagement of the navigalton mode 

While tracking 111 the SOFT condition, the autopilot ignores short term COi 
needle deflections (excursions). to thereby 1nh1b1t aircraft scalloping dunng 
VOR station passage Should COi needle deflection exceed 50% for a penod of 
60 seconds. the autopilot will revert to the CAP SOFT cond1t1on as a means to 
re establish the aircraft on course 

The NAV annuncIatIon will flash whenever CDI needle deflection exceeds 50%. 
or the NAV Flag is 111 view In the latter event, the FAIL annuncIatIon will also 
appear 

3.1.2.1 Pilot Selectable Intercept Angle 

To select an intercept angle other than 45°. set the I leading Bug to the desired 
intercept heading on the compass card. such that the difference between this 
heading and the desired course Is the intercept angle Then set the Course 
Pointer (HSI) or OBS (OG) to the desired course Press and hold the HOG mode 
selector switch. and then press the NAV mode selector switch to engage the 
heading mode and arm the navigation mode The HOG and NAV annuncIatIons 
will appear as shown 111 Fig 3-6. to acknowledge this 

The autopilot will establish the aircraft on the selected intercept angle (heading). 
until 11 must turn the aircraft onto the selected course to prevent overshoot At that 
point in the intercept sequence. the HOG annuncIatIon will extinguish to indicate 
engagement of the nav1gatron mode 
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If the selected intercept angle 1s greater than 35°. then the HDG annunciation will 
extinguish at 90% COi needle deflection However. 1f the selected intercept angle is 
less than 35°. then the HOG annunciation will extinguish at 20% CDI needle 
deflection In addition. the course is captured at one of the following points: 

15% CDI needle deflection (Roll Computers with Mod Code Kand below) 

20% COi needle deflection (Roll Computers with Mod Code L and above) 

If the heading system 1s a DG, al the moment the HOG annunaation ex1inguiaj,es, 
1mmed1ately set the Heading Bug to the course in order to input a course error lo 
the autopilot Otherwise. the autopilot will lack sufficient authority to turn the 
aircraft onto the course 

Fig. 3-6. AP Display, HOG Mode Engaged, NAV Mode Armed 

3.1. 3 Altitude Hold (ALT HOLD) Mode 

The altitude hold mode can only be engaged if a roll mode (HOG NAV NAV APR, 
REV, REV APR) 1s already engaged With a roll mode engaged and the aircraft al 
the desired altitude, press the ALT mode selector switch to engage the altitude 
hold mode The ALT annunc1at1on will appear as shown in Fig 3-7 to acknowledge 
that this mode 1s engaged The autopilot will hold the aircraft at ,ts current 
(captured) absolute pressure altitude 

This altitude may be modified for barometnc pressure changes. by pressing 
and holding either the UP switch for an increase in altitude or the DN switch for 
a decrease rn a ltitude The altitude changes 20 feet for each second the 
respective switch 1s pressed and held The range 1s .t200 feet from the on91nal 
c:aptured altitude 
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Fig. 3-7. AP Display, HOG and ALT HOLD Modes Engaged 

3.1.4 Vertica l Speed (VS) Mode 

Caution: 

n,e vertical speed mode is used to establish and hold a PILOT selected 
vertical speed. Since the autopilot receives no airspeed information, it is the 
responsibility of the pilot to ensure that the vertical speed selection is within 
the operating limits of the aircraft's capabilities. Selection of a vertical 
speed beyond the capability of the aircraft can create a condition of reduced 
airspeed, and possibly lead to a stall condition. 

The vertical speed mode can only be engaged 1f a roll mode (HOG, NAV, NAV APR, 
REV. REV APR) 1s already engaged. With a roll mode engaged and the aircraft at 
the desired vertical speed, press the VS mode selector switch to engage the 
vertical speed mode. The VS annunciation will appear as shown in Fig. 3-8, to 
acknowledge that this mode 1s engaged. The autopilot will hold the aircraft at ,ts 
current (captured) vertical speed. 

This vertical speed may be modified by pressing and holding either the UP 
switch or the DN switch In a climb, pressing and holding the UP switch increases 
the climb rate whereas pressing and holding the ON switch decreases the 
climb rate In a descent. pressing and holding the ON switch increases the 
descent rate whereas pressing and holding the UP switch decreases the 
descent rate 

The vertical speed changes 160 FPM for each second the respective switch is 
pressed and held The range is ±1600 FPM from the original captured vertical 
speed 

During a climb, should the aircraft become unable to hold the captured vertical 
speed for a period of fifteen seconds. the VS annunc1at1on will flash as an alert 
to the potential for an impending stall condition In that event. immediately 
increase the aircraft's thrust 1f possible. reduce the commanded vertical speed 
using the DN switch or both until the VS annuncratron stops flashing 
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Fig. 3-8. AP Display, HOG and VS Modes Engaged 

3.1.5 Elevator Trim 

3.1.5.1 Manual Elevator Trim 

S- TEC 

If the autopilot Is not equipped with autotrim, or Is so equipped but the Trim 
Master Switch 1s in the OFF position, and a pitch mode (ALT HOLD, VS, GS) Is 
engaged, then the autopilot will provide an annunciation whenever ii is 
necessary to manually 1nm the aircraft about the pitch axis using the Elevator 
Tnm Wheel 

Should lhe pitch servo loading exceed a preset threshold for a period of three 
seconds, the TRIM annunciation will appear as shown in Fig 3-9. and either the 
UP or ON _switch lamp will Illum111ate, as a prompt to trim the aircraft in the 
1nd1cated direction In addition an audible alert will sound a steady tone If no 
action Is taken after four more seconds, then both the TRIM annunciation and 
illuminated_ switch lamp will flash, and the audible alert will become periodic. 
Once the aircraft has been sufficiently tnmmed. such that the pitch servo loading 
1s below the preset threshold, the TRIM annunciation and swilch lamp will 
extinguish, and the audible alert will be squelched 

3.1.5.2 Automatic Elevator Trim 

If the autopilot Is equipped w1lh autotrim. the Tnm Master Switch 1s 111 the ON 
pos1t1on and a pitch mode (ALT HOLD VS, GS) Is engaged, then the autopilot 
will automatically 1nm the aircraft about the pitch axis 

Should the pitch servo loading exceed a preset threshold for a period of three 
seconds, lhe trim servo will become active, and so the Elevator Tnm Wheel will 
run e ither nose up or nose down with increasing speed Once the aircraft has 
been sufficiently trunrned, such that the pitch servo loading Is below the preset 
threshold. the trim servo will become inactive and so the Elevator Trim Wheel 
will stop 
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Fig. 3-9. AP Display, Manual Trim Prompt 

3.1 .5 .3 Manual Electric Elevator Trim 

If the autopilot Is equipped w ith autotr im, then there will also be the 
Manual Electric Trim Switch located on the Control Wheel This switch can be 
used to trim the aircraft about the pitch axis from the ROY. or when only a roll 
mode (HOG. NAV, NAV APR, REV, REV APR) Is engaged, provided that the Tnm 
Master Switch Is m lhe ON position. 

To tnm the aircraft nose up, press aft and hold both segments of the Manual 
Electric Trim Switch The TRIM annunciation will appear flashing as shown m 
Fig 3-10 and lhe Elevator Trim Wheel will run nose up at full speed Upon 
release of this switch, the TRIM annunciation will extinguish and the Elevator 
Trim Wheel will stop 

ro trim the aircraft nose down, press forward and hold both segments of the 
Manual Electric Tnm Switch. The TRIM annunciation will appear flashing r1s 
shown In Fig 3-10 and the Elevator Trim Wheel will run nose down at full 
speed Upon release of this switch, the TRIM annunciation will ext111gu1sh 
and the Elevator Trim Wheel will stop 

Should the Manual Electric Trim Switch ever be actuated when a pitch mode 
(ALT HOLD, VS, GS) Is engaged, the autopilot will disconnect 
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Fig. 3-10. AP Display, Manual Electric Trim in Progress 

3.2 Precision Approach Procedures 

3.2.1 Straight-In ILS Approach 

S- fEC 

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. 
ALT, CAP and SOFT annunciations w,11 appear as shown in Fig 3-11 

Fig. 3-11. AP Display, NAV APR and ALT HOLD Modes Engaged 
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Once the following conditions have existed simultaneously for a penod of ten 
seconds. the GS annunciation will appear to acknowledge that the ghdeslope 
mode has automatically armed, as shown in Fig. 3-12: 

NAV APR mode engaged 

2 ALT mode engaged 

3 NAV Flag out of view 

4 GS Flag out of view 

5 LOC frequency selected 

6 NC within 50% COi needle deflection of Loe· centerline 

7 NC more than 60% Ghdeslope Deviation Indication (GDI) needle deflection 
below GS centerline 

If the last condition cannot be met because the aircraft 1s too near the GS 
centerline. then manual arming of the ghdeslope mode can be instantly achieved 
by pressing the ALT mode selector switch. 

The armed ghdeslope mode can be subsequently disabled by pressing the NAV 
mode selector switch The GS annuncia tion will flash , and the DSABL 
annunc1at1on will appear to acknowledge this. as shown in Fig. 3-13 To then 
re-arm the ghdeslope mode, press the NAV mode selector switch again. The 
GS and OSABL annunc1at1ons will immediately extinguish , but the GS 
annunciation will re-appear after ten seconds 

With the glideslope mode armed, once the aircraft arrives at 5% GDI needle 
deflection below the GS centerline the ALT annunciation will extinguish to 
indicate engagement of the glideslope mode. as shown in Fig 3-14 

Note: 

If the approach positions the aircraft slightly above UIe GS centerline, then 
manual engagement of the glides/ope mode can be instantly achieved by 
pressing the ALT mode selector switch. 

Caution: 

Manual engagement of the glides/ope mode above the GS centerline wlll 
result in the aircraft moving aggressively toward the GS centerline. Do not 
manually engage the glides/ope mode if GD/ needle deflection is greater than 
10% above the GS centerline. 

The GS annunc,ation will flash whenever GDI needle deflection exceeds 50% 
or the GS Flag ,s in view In the latter event. the FAIL annunc,auon will also 
appear 

At the Decision Height (DH). disconnect the autopilot to execute either a landing 
or go-around (GA) 

A p1ctonal of lh1s procedure 1s shown 1n Fig 3-15 
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Fig. 3-12. AP Display, NAVAPR and ALT HOLD Modes Engaged, GS Mode Armed 

Fig. 3-13. AP Display, NAV APR and ALT HOLD Modes Engaged, GS Mode Disabled 

( ( 
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Fig. 3-14. AP Display, NAV APR and GS Modes Engaged 

\(

GS Intercept ecision Height (OH) 

- -~ - - - - ~ - ':==-;;;;;::_ .... .._..]t._._ 
Fig. 3-15. Straight-In ILS Approach 

3.2.2 ILS A pproach with Procedure Turn 

Execute a procedure turn intercept and track of the FRONT INBOUND LOG 
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 altitude hold mode. Press the NAV mode selector 
switch to engage the navigation approach mode, such that the autopilot will 
execute a stra1ght-1n intercept and track of the FRONT INBOUND LOC course 
(reference section 3 3 3). Execute a straight- in intercept and track of the 
ghdeslope (reference section 3 2 1) 
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3.3 Non-Precision Approach Procedures 

3.3.1 Straight-In Back Course Approach 

Select the LOC frequency on the Navigation Receiver 

Heading System I ISi 

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 

S- TEC 

Press the REV mode selector switch lo engage the reverse approach mode. 
fhe REV and APR annunciations will appear as shown in Fig 3-16. to acknowledge I 
that this mode is engaged The autopilot will intercept and track the BACK 
INBOUND LOC course To ensure that 1t has sufficient overall authority, the 
autopilot will track this course in the CAP SOFT condition which Is acknowledged by 
the appearance of those respecllve annunc1at1ons as shown m Fig 3-17 If the 
heading system is a DG, then the autopilot will fly the aircraft 1n the direction 
opposite to that of CDI needle deflection 

The REV annunciation will flash whenever CDI needle deflection exceeds 50%, 
or the NAV Flag 1s m view. In the latter event. the FAIL annunciallon will also 
appear 

A summary pictorial of this procedure 1s shown in Fig. 3-18 

Fig. 3-16. AP Display, REV APR Mode Engaged, Before LOC Back Course Intercept 
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Fig. 3-17. AP Display, REV APR Mode Engaged, Track LOC Back Course Inbound 

L ~ Back Course _ +- y - ~ ----.___ 

f X 
' 

a Select LOC frequency. 

b Head1□g System HSI 

Set Course Pointer to FRONT INBOUND LOC course 

Heading System DG 

Set Heading Bug to BACK INBOUND LOC course 

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

d Intercept and track BACK INBOUND LOC course 

Fig. 3-18. Straight-In Back Course Approach 
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3.3.1.1 Pilot Selectable Intercept Angle 

To s~lect an intercept angle, set the Heading Bug to 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 heading 
system 1s an HSI, set the Course Pointer to the FRONT INBOUND LOC 
course on the compass card. 

Press and hold the HDG mode selector switch. and then press the REV mode 
selector switch to engage the heading mode and arm the reverse appr.oach 
mode The HOG. REV, and APR annunciations will appear as shown 1n Fig 3-19 
to acknowledge this 

The autopilot will establish the aircraft on 11,e 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 
w,11 extinguish to 1nd1cate engagement of the reverse approach mode At the 1 

moment this occurs, if the heading system 1s a DG. immediately set the Heading 
Bug to the BACK INBOUND LOC course. in order to input a course error to the 
autopilot Otherwise, the autopilot will lack sufficient authority to turn the aircraft 
onto the course. 

Fig . 3-19. AP Display, HOG Mode Engaged, REV APR Mode Armed 
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3.3.2 Back Course Approach with Procedure Turn 

Select the LOC frequency on the Nav,gahon Receiver. 

Heading System HSI 

Set Course Pointer to FRONT INBOUND LOC course on compass card 

Headrng 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 N~V and AP_R annunciations will appear as shown in Fig 3--20, to acknowledge 
that this mode 1s engaged The autopilot will intercept and track the BACK 
OUTBOU":'D LOC course To ensure that 1I has sufficient overall authority, the 
autopilot will track this course 1n the CAP SOFT condillon, which 1s acknowledged by 
the appearance of those respecltve annunc,altons as shown 1n Fig 3-21 

At the appropriate lime, set the Heading Bug to the BACK OUTBOUND 
PROCEDURE TURN heading, and then press the HDG mode selector switch to 
engage t~e 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° 
increments, to establish the aircraft on the BACK INBOUND PROCEDURE TURN 
heading 

Heading System HSI 

Course Pointer remains unchanged on compass card 

Headrng System DG 

Set Headrng Bug to BACK INBOUND LOC course on compass card 

Press the REV mode selector switch to engage the reverse approach mode. 
The R~V and AP_R annunciations will appe~r as shown in Fig. 3-22, to acknowledge 
that th,s mode 1s engaged The autopilot will mtercepl and track the BACK 
INBO_UND LOC co_urse To ensure that it has sufficient overall authority, the 
autopilot will track this course 111 the CAP SOFT condition, which ,s acknowledged by 
the appearance of those respective annunc,allons as shown in Fig 3-23 If the 
heading system ts a DG. then the autopilot will fly the aircraft in the direction 
opposite to that of CDI needle deflection 

A summary pictoria l of this procedure 1s shown 1n Fig 3-24 
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Fig. 3-20. AP Display, NAV APR Mode Engaged, Before LOC Back Course Intercept Fig. 3-22. AP Display, REV APR Mode Engaged, Before LOC Back Course Intercept 

Fig. 3-21. AP Display, NAV APR Mode Engaged, Track LOC Back Course Outbound Fig. 3-23. AP Display, REV APR Mode Engaged, Track LOC Back Course Inbound 
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a Select LOC frequency. 

b Heading System HSI 

Set Course Pointer to FRONT INBOUND LOC course. 

Heading System PG 

Set Heading Bug to FRONT INBOUND LOC course 

c Press NAV mode selector switch to engage navigation approach mode 

d Intercept and track BACK OUTBOUND LOC course. 

2 a At appropriate time, set Heading Bug to BACK OUTBOUND PROCEDURE 
TURN heading. 

b. Press HOG mode selector switch to engage heading mode. 

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

b Heading System HSI 

Course Pointer remains unchanged. 

Heading System DG 

Set Heading Bug to BACK INBOUND LOC course 

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

d Intercept and track BACK INBOUND LOC course 

Fig. 3-24. Back Course Approach with Procedure Turn 
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3.3.3 Straight-In LOC Approach 

Select the LOC frequency on the Nav1gat1on Receiver 

Heading System HSI 

Set Course Pointer to FRONT INBOUND LOC course on compass card 

Heading System PG 

Set I leading Bug to FRONT INBOUND LOC course on compass card 

P1ess the NAV mode selector switch to engage the navigation approach mode 
The NAV and APR annunciations wi ll appear as shown in Fig 3 25 to 
acknowledge that this mode is engaged The autopilot wi ll intercept and 
track the FRONT INBOUND LOC course. To ensure that it has sufficient overall 
authority, the autopilot will track this course 1n the CAP SOFT condition. which 1s 
acknowledged by the appearance of those respective annunciations as shown 
in Fig 3-26 

A summary pictorial of this procedure is shown 1n Fig 3-27. 

Fig. 3-25. AP Display, NAV APR Mode Engaged, Before LOC Front Course Intercept 
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Fig. 3-26. AP Display, NAV APR Mode Engaged, Track LOC Front Course Inbound 

..... - - - -

a Select LOC frequency 

b Heading System HSI 

Set Course Pointer to FRONT INBOUND LOC course 

Heading System PG 

Set Heading Bug to FRONT INBOUND LOC course 

... 

c Press NAV mode selector switch to engage nav1gat1on approach mode • 

d Intercept and track FRONT INBOUND LOC course 

2 a At middle marker 1f missed approach 1s declared disconnect autopilot 

b Stabilize aircraft 

c Set Heading Bug to missed approach heading 

d Press I IDG mode selector switch to engage heading mode 

Fig. 3-27. Straight-In LOC Approach 
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3.3.4 Straight-In VOR Approach 

Select Lhe VOR frequency on the Nav1gallon Receiver. 

Heading System HSI 

Set Course Pointer to FRONT INBOUND VOR course on compass card 

Heading System DG 

Set I leading Bug and OBS to FRONT INBOUND VOR course on each 1especllve 
compass card 

Press the NAV mode selector switch to engage the navigation mode The NAV 
annunc1at1on will appear as shown in Fig 3-28, to acknowledge that this mode 
;s engaged The autopilot will intercept and track the FRONT INBOUND VOR 
course It will track this course in the SOFT condition, which is acknowledged by 
the appearance o f that an nunc1at1on and the extinguishment of the CAP 
annunc1at1on. as shown in Fig. 3-29 

A summary pictorial of this procedure 1s shown in Fig 3--30 

Fig. 3-28. AP Display, NAV Mode Engaged, Before VOR Front Course Intercept 
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Fig. 3-29. AP Disp lay, NAV Mode Engaged, Track VOR Front Course Inbound 

a Select VOR frequency 

b Headmq System HSI 

Set Course Pointer to FRONT INBOUND VOR course 

Heading System DG 

Set Heading Bug and OBS to FRONT INBOUND VOR course 

c Press NAV mode selector switch to engage navigation mode 

d Intercept and track FRONT INBOUND VOR course 

... . 

2 a At middle marker, 1r missed approach 1s declared disconnect autopilot 

b Stab1hze aircraft 

c Set Heading Bug to missed approach heading 

d Press HOG mode selector switch to engage heading mode 

Fig. 3-30. Straight-In VOR Approach 
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Fig. 3-31. AP Display, REV APR Mode Engaged, Before LOC Front Course Intercept 

Fig. 3-32. AP Display, REV APR Mode Engaged, Track LOC Front Course Outbound 
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3.3 .5 LOC Approach with Procedure Turn 

Select the LOC frequency on the Navigation Receiver 

Heading System HSI 

Set Course Pointer to FRONT INBOUND LOC course on compass card 

Heading System DG 

Set Heading 0ug to BACK INBOUND LOC course on compass card 

Press the REV mode selector switch to engage the reverse approach mode 
rhe REV and APR annunciations will appear as shown in Fig 3-31. to acknowledge 
that this mode Is engaged The autopilot will intercept and track the FRONT 
OUTBOUND LOC course. To ensure that 11 has sufficient overall authority, the 
autopilot will track this course in the CAP SOFT condition, which Is acknowledged by 
the appearance of those respective annunciations as shown in Fig 3-32. If the 
heading system Is a OG, then the autopilot will fly the aircraft 111 the direction 
opposite to that of COi needle deflection 

A l the appropriate time, se t the Heading Bug to the FRONT OUT BOUND 
PROCEDURE TURN heading. and then press the HOG mode selector switch to 
engage the heading mode. Hold this heading until the point at which 1t is time to 
turn the aircraft again At that point, turn the Heading Bug in two successive 90° 
increments. to establish the aircra ft on the FRONT INBOUND PROCEDURE 
TURN heading 

Heading System HSI 

Course Pointer remains unchanged on compass card 

Heading System DG 

Set Headrng Bug to FRONT INBOUND LOG course on compass card 

Press the NAV mode selector switch to engage the navIgat1on approach mode 
The NAV and APR annuncIatIons wil l appear as shown in Fig 3-33 to 
acknowledge that this mode Is e ngaged The autopilo t will intercept and 
track the FRONT INBOUND LOC course To ensure that 11 has sufficient overall 
authority, the autopilot will track this course in the CAP SOFT conditmn, which Is 
acknowledged by the appearance of those respective annuncIatIons as shown 
In Fig 3-34 

A summary pictorial of this procedure Is shown In Fig J 35 

3 26 3rd Ed Jun 30 0 7 

S- f EC 

Fig. 3-33. AP Display, NAV APR Mode Engaged, Before LOC Front Course Intercept 

Fig. 3-34. AP Display, NAV APR Mode Engaged, Track LOC Front Course Inbound 
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a Select LOC frequency 

b Heading System HSI 

1 
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Set Course Pointer to FRONT INBOUND LOC course 

Heading System DG 

Set Heading Bug to BACK INBOUND LOC course 

S- TEC 

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

d Intercept and track FRONT OUTBOUND LOC course. 

2 a At appropriate time, set Heading Bug to FRONT OUTBOUND PROCEDURE 
TURN heading. 

b Press HOG mode selector 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 NAV mode selector switch to engage navigation approach mode 

c Intercept and track FRONT INBOUND LOC course 

d At middle marker 1f missed approach 1s declared disconnect autopilot 

e Stab1h,e aircraft 

Set Heading Bug to missed approach heading 

g Press HOG mode selector switch to engage heading mode 

Fig. 3-35. LOG 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 lo BACK INBOUND VOR course on each respective 
compass card 

Press the REV mode selector switch to engage the reverse mode The REV 
annunc1at1on will appear as shown in Fig. 3-36, to acknowledge that this mode 
,s engaged The autopilot will intercept and track the FRONT OUTBOUND VOR 
course It will track this course in the SOFT cond1t1on, which 1s acknowledged by 
the appearance of that annunc1at1011 and the extingu1shment of the CAP 
annunciation, as shown 111 Fig 3-37 

At the appropriate time. set the Heading Bug to the FRONT OUTBOUND 
PROCEDURE TURN heading, and then press the HOG mode selector switch 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 ,n two successive 90° 
increments. to establish the aircraft on the FRONT INBOUND PROCEDURE 
TURN head111g 

Heading System HSI 

Course Pointer remains unchanged on compass card 

Head,og System PG 

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

Press the NAV mode selector switch to engage the navigation mode The NAV 
annunciation will appear as shown in Fig. 3-38 to acknowledge that this mode 
1s engaged The autopilot will intercept and track the FRONT INBOUND VOR 
course. It will track this course 1n the SOFT condition, which 1s acknowledged by 
the appearance of that annunciation and the ext111gu1shment of the CAP 
annunc1at1on. as shown 111 Fig 3-39. 

A summary pictorial of this procedure 1s shown in Fig 3-40 
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Fig. 3-36. AP Display, REV Mode Engaged, Before VOR Front Course Intercept Fig. 3-38. AP Display, NAV Mode Engaged, Before VOR Front Course Intercept 

Fig. 3-37. AP Display, REV Mode Engaged, Track VOR Front Course Outbound Fig. 3-39. AP Display, NAV Mode Engaged, Track VOR Front Course Inbound 
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a Select VOR frequency 

b Heading System HSI 

, 
" I 

310" 

- - -0-

Set Course Pointer to FRONT INBOUND VOR course 

I leading System DG 

Set Heading Bug and OBS to BACK INBOUND VOR course 

c Press REV mode selector switch to engage reverse mode 

d Intercept and track FRONT OUTBOUND VOR course 

S- TEC 

2 a At appropriate time. set Heading Bug to FRONT OUTBOUND PROCEDURE 
TURN heading 

b Press HOG mode selector 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 PG 

Set I leading Bug and OBS lo FRONT INBOUND VOR course 

b Press NAV mode selector switch to engage navI9atIon mode 

c Intercept and track FRONT INBOUND VOR course 

d At middle marker. 1f missed approach Is declared, disconnect autopilot 

e Stabilize aircraft 

Set Heading Bug to missed approach heading 

g Press HOG mode selector switch to engage heading mode 

Fig. 3-40. VOR Approach with Procedure Turn 
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3.4 Flight Director Operation 

The optional Flight Director (FD) is a display of the flight profile It Is commanded 
by the autopilot A pair of Steering Command Bars and an Aircraft Reference 
Symbol (ARS) are the principal FD components of interest The posIlion of the 
Steering Command Bars can be ad1usted by the pilot using the Parallax 
AdJustment shown in Fig 3-4 1 The FD operates In e1the1 the rO/AP mode or 
the FD mode 

FD 

PUC ADJ 

Fig. 3-41 . FD Parallax Adjustment 

3.4.1 FD/AP Mode 

Set the Autopilot (AP) Master Switch to the ON posItIon, as shown in Fig 3 42 
The position of the FD Master Switch does not matter The FD annunciation will 
appear as shown in Fig 3-43, to acknowledge that the FD Is powered up 
[ngage a roll mode (HOG NAV, NAVAPR, REV, REV APR) and a pitch mode 
(ALT HOLD. VS, GS) The autopilot will steer the aircraft toward the Steering 
Command Bars. until the ARS is tucked into them The ro provides a visual 
ind1cat1on of how accurately the autopilot Is tracking its own roll and pitch 
commands A typical view of the FD with the FD/AP mode engaged Is shown In 
Fig 344 

ON 

OFF 

TEST 

Fig. 3-42. AP Master Switch in ON Position 
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Fig. 3-43. AP Display, FD Powered-Up 

Fig. 3-44. FD Display, FD/AP Mode Engaged 
( 
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3.4 .2 FD Mode 

With a roll mode (HDG NAV, N/\V /\PR REV, RCV A PR) and a pitch mode 
(ALT HOLD VS GS) engaged, set tho FD Master Switch to the ON position as 
shown 1n Fig 3-45 Set the AP Master Switch to the OFF pos1t1011. as shown in 
Fig 3-46 This disengages both the roll servo and pitch servo although the 
previously engaged roll mode and pitch mode annunciations will still appear on 
the AP display along with the FD annunc1at1011 The pilot must steer the aircraft 
toward the Steenng Command Bars until the ARS 1s tucked into them The FD 
provides a visual 111d1cat1on of how accurately the pilot 1s tracking the autopilot's 
roll and pitch commands A typical view of the FD with the FD mode engaged 
1s shown 1n rig 347 

ON 

OFF 

Fig. 3-45. FD Master Switch in ON Position 

Fig. 3-46. AP Master Switch in OFF Position 

Fig. 3-47. FD Display, FD Mode Engaged 
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3.5 Yaw Damper Operation 

The optional Yaw Damper serves to dampen excessive adverse yaw. It operates 
In either the AUTO mode or ON mode. depending upon the position of the Yaw 
Damper Master Switch shown in Fig 3-48. 

AUTO 

H I 
~OFF 

ON 

Fig. 3-48. Yaw Damper Master Switch 

The Yaw Damper Trim Knob shown in Fig. 3-49 Is used to center the shp/sk1d 
ball when the yaw servo Is engaged 

Fig. 3-49. Yaw Damper Trim Knob 

3.5.1 AUTO Mode 

With the Yaw Damper Master Switch in the AUTO position, the yaw servo will 
become automatically engaged whenever a roll mode (HOG NAV, NAV APR, 
REV, REV APR) is engaged 

3.5.2 ON Mode 

With the Yaw Damper Master Switch in the ON position, the yaw servo will be ( 
engaged at all times. entire ly independent of autopi lot operation 

3.5.3 Yaw Damper Trim 

With the yaw servo engaged. rotate the Yaw Damper Tnm Knob to center the 
shp/sk1d ball 
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3.6 Autopilot Disconnect 

The autopilot can be disconnected by any of the following means 

Press AP DISC/ rRIM INTR Switch typically located on Control Wheel 

2 Press either forward or aft on both segments of Manual Electric Tnm Switch 
located on Control Wheel, whenever a pitch mode (ALT HOLD. VS, GS) 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 tnm runaway. the automatic trim function can be disabled by 
executing the following sequence 

Press/Hold AP DISC / TRIM INTR Switch typically located on Control Wheel 

2 Set Tnm Master Switch to OFF position 

3 Pull Tnm C1rcu1t Breaker 
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4.1 Roll Axis Limits 

Turn Rate 

Piston A/C 

90% Standard Rate Turn (HOG, NAV. NAV APR. REV. REV APR Modes) 

Turboprop A/C 

75% Standard Rate Turn (HOG N/\V. NAVAPR. REV REV APR Modes) 

AIIA/C 

4.2 Pitch Axis Limits 

32,000 FT 

Vertical Force Due to Acceleration 

060 g 

Vertical Speed 

1600 FPM Climbing or Descending 

~ 

S-TEC 

A pitch mode (ALT HOLD. VS , GS) can only be engaged after a roll mode 
(HOG. NAV, NAVAPR, REV. REV APR) has been engaged 
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Term 

A/C 
ADJ 
ALT 
AP 
APR 
ARS 
CAP 
ccw 
COi 
CRS 
cw 
DG 
DH 
DISC 
DSABL 
FAA 
FD 
FPM 
FT 
Q\ 
GDI 
GS 
HOG 
HSI 
IFR 
ILS 
INTR 
KTS 
LOC 
MAP 
NAV 
NM 
OBS 
PFGC 
PLX 
PN 
POH 
ROY 
REV 
RFGC 
SEL 
\IMC 
VOR 
vs 
YD 
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Meaning 
Aircraft 
Adjustment 
Altitude 
Autopilot 
Approach 
Aircraft Reference Symbol 
Capture 
Counter- Clockwise 
Course Deviation Indication 
Course 
Clockwise 
Directional Gyro 
Decision Height 
Disconnect 
Disable 
Federal Aviation Adm1nistrat1on 
Flight Director 
Feet- per- Minute 
Feet 
Go Around 
Glideslope Deviation Indication 
Glideslope 
Heading 
Horizontal Situation Indicator 
Instrument Flight Rules 
Instrument Landing System 
Interrupt 
Knots 
Localizer 
Missed Approach Point 
Navigation 
Nautical Miles 
Omnibeanng Selector 
Pitch Flight Guidance Computer 
Parallax 
Part Number 
Pilot's Operating Handbook 
Ready 
Reverse 
Roll Flight Guidance Computer 
Selector 
Visual Meteorological Conditions 

S- TEC 

Very High Frequency Omn1d1rectional Radio Range 
Vertical Speed 
Yaw Damper 
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1.1 Document Organization 

Section 1 Overview 

Section 2 Pre-Flight Procedures 

Section 3 In-Flight Procedures 

Section 4 Operating Parameters 

Section 5 Glossary 

1.2 Purpose 

S-TEC 

This Pilot's Operating Handbook (POH) provides Pre-Flight and In-Flight operating 
procedures for the S-TEC ST-901 Global Positioning System Steering (GPSS) 
Converter. 

Note: 

This POH must be carried in the A/ C and made available to the pilot at 
all times. It can only be used in conjunction with the Federal Aviation 
Administration (FAA) approved Aircraft Flight Manual (AFM) or Aircraft Flight 
Manual Supplement (AFMS). Refer to the applicable AFM or AFMS for 
AJC specific information, such as unique ground tests, limitations, and 
emergency procedures. 

Note: 

The GPSS Converter is a tool provided to aircraft owners, that serves to 
assist them with cockpit workload management. The ability of the 
GPSS Converter to provide optimum assistance and performance is 
directly proportional to the pilot's knowledge of its operating procedures. 
Therefore, it is highly recommended that the pilot develop a thorough 
understanding of the GPSS Converter and its operating procedures in Visual 
Meteorological Conditions (VMC), prior to using it under Instrument Flight 
Rules (/FR). 

1.3 General Control Theory 

The GPSS Converter can be used with the following S-TEC autopilots: ( 

System Twenty I Thirty 

System Forty I Fifty 

System Fifty Five 

System Sixty Two 

System Sixty Five 
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It has the following modes of operation: 

HDG Mode - Used to turn onto a Selected Heading and Hold it 

GPSS Mode - Used to laterally Steer along a Course defined by Waypoints, 
that have been programmed into the GPS Navigator 

Pressing the HDG I GPSS Selector Switch will alternately engage the HDG 
mode and GPSS mode. This switch is shown in Fig. 1-1. As indicated, when the 
HDG mode is engaged, the HOG lamp is illuminated and the GPSS lamp is 
extinguished, but when the GPSS mode is engaged, the GPSS lamp is illuminated 
and the HOG lamp is extinguished. 

The GPSS Converter is internally configured to be compatible with the particular 
AC or DC Heading System installed in the aircraft, be it a Directional Gyro (DG) 
or Horizontal Situation Indicator {HSI). The output of the Heading System will be 
either an AC or DC Heading Error Signal. When the GPSS Converter's HOG 
mode is engaged, the GPSS Converter processes the AC or DC Heading Error 
Signal at its input. to produce a proportional DC Heading Error Signal at its 
output. This signal is sent to the input of the autopilot's heading error channel. 
When the autopilot's HOG mode is also engaged, the autopilot will turn the 
aircraft onto the selected heading and hold ii. 

The GPS Navigator is programmed with a sequence of waypoints, as a means 
to define a course. This course is realized at the output of the GPS Navigator in 
the form of two digital signals, the Bank Angle Signal and Ground Speed Signal. 
When the GPSS Converter's GPSS mode is engaged. the GPSS Converter 
processes the Bank Angle Signal and Ground Speed Signal at its input, to 
produce a DC Turn Rate Signal at its output. This signal is sent to the input of 
the autopilot's heading error channel. When the autopilot's HOG mode is also 
engaged, the autopilot will laterally steer the aircraft along the course defined 
by the waypoints. 

1.4 Block Diagram 

The GPSS Converter Block Diagram is shown in Fig. 1-2. 
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a. HOG Mode Engaged 

~~ 

GPSS 
HOG 

b. GPSS Mode Engaged 

Fig. 1-1. HOG/ GPSS Selector Switch 

HOG 
SYSTEM 

AC/DC 
HDG ERROR 

l I HOG/GPSS 
SELECTOR SWITCH 

.. GPSS 
.--------~CONVERTER 

BANKANGLE 
AND 

GROUND SPEED 

HOG MOOE. DC HOG ERROR 

GPSS MODE: DC TURN RATE 

S-TEC 

GPS 
NAVIGATOR AUTOPILOT 

Fig. 1-2. ST-901 GPSS Converter Block Diagram 
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2.1 Pre-Flight Test 

Prior to takeoff and with engine running, perform the actions shown in Table 2-1 . 
For each action, verify the corresponding response where applicable. 

Table 2-1. Pre-Flight Test (continued on page 2-4) 

ACTION RESPONSE 

1. Set Battery Master Switch to ON --
position. 

2. Set Avionics Master Switch to ON --
position. 

3. Set Autopilot Master Switch to ON HOG lamp is illuminated and GPSS 
position. lamp is extinguished on HDG / GPSS 

Selector Switch, as an indication that 
GPSS Converter's HOG mode is 
engaged. This is shown in Fig. 2-1a. 

4. Set Heading Bug under Lubber --
Line. 

5. Engage autopilot's HDG mode. --

6. Turn Heading Bug to the left side A/C Control Wheel turns to the left. 
of Lubber Line. 

7. Turn Heading Bug to the right A/C Control Wheel turns to the right. 
side of Lubber Line. 

8. Set Heading Bug under Lubber A/C Control Wheel stops. 
Line. 

9. Program GPS Navigator with a --
valid waypoint. 
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Table 2-1. Pre-Flight Test (continued from page 2-3) 

ACTtON RESPONSE 

10. Press HOG / GPSS Selector GPSS lamp is illuminated and HOG 
Switch. lamp is extinguished on HDG / GPSS 

Selector Switch, as an indication that 
GPSS Converter's GPSS mode is 
engaged. This is shown in Fig. 2-1b. 

11. Turn Heading Bug to the left side A/C Control Wheel does not respond. 
and right side of Lubber Line. 

Note: The GPSS mode cannot be tested since there is no groundspeed. 

12. Disconnect autopilot. 

GPSS 
HOG 
~ 

-

a. HOG Mode Engaged 

--

... 
GPSS 
HDG 

b. GPSS Mode Engaged 

Fig. 2-1. HOG / GPSS Selector Switch 
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3.1 Normal Operating Procedures 

3.1.1 Heading (HOG) Mode 

Set the Heading Bug to the desired heading on the compass card (HSI or DG) 

Engage the GPSS Converter's HDG mode. 

Engage the autopilot's HDG mode. 

The autopilot will turn the aircraft onto the selected heading and hold it. The turn 
rate will be limited to 90% of a standard rate turn, although for some higher 
performance (turboprop) aircraft this is 75%. 

A new heading can be subsequently selected by setting the Heading Bug to it. 

3.1.2 Global Positioning System Steering (GPSS) Mode 

Set the Heading Bug under the Lubber Line. 

Engage the GPSS Converter's HDG mode. 

Engage the autopilot's HDG mode. 

Program the GPS Navigator with a sequence of waypoints, as a means to define 
the desired course. 

Engage the GPSS Converter's GPSS mode. / 

The autopilot will begin to laterally steer the aircraft along the course (i e , track 
the course) 

The turn rate will be limited to 90% of a standard rate turn, although for some 
higher performance (turboprop) aircraft this is 75%. 

If it should happen that the GPS Navigator has not been programmed with a 
sequence of waypoints upon attempted engagement of the GPSS mode, then 
the autopilot will hold the aircraft at wings level, and the GPSS lamp will flash on 
the HDG / GPSS Selector Switch to acknowledge this condition. 

Engaging any autopilot roll mode other than HDG (i.e., NAV, APR, REV, STB, 
LO TRK, HI TRK) will decouple the autopilot from the GPSS mode. 

With the GPSS mode engaged, the autopilot will not respond to the Heading 
Bug or Course Pointer. 

Note: 

It is not possible to simultaneously engage the HDG mode and arm the 
GPSS mode. Consequently, there does not exist the capability to execute 
a dual mode, pilot selectable intercept angle of the course. 
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3.2 Approach Procedures 

3.2.1 Standard Approach 

Set the Heading Bug under the Lubber Line. 

Engage the GPSS Converter's HDG mode 

Engage the autopilot's HDG mode. 

Program the GPS Navigator with the desired approach. 

Engage the GPSS Converter's GPSS mode. 

The autopilot will begin tracking to the Initial Approach Fix (IAF) 

To execute any required procedure turn or holding pattern, proceed as follows: 

1 Engage the GPSS Converter's HDG mode. 

2. Lead the aircraft around the procedure turn or holding pattern using the 
Heading Bug. 

3. Once established on the inbound course. engage the GPSS Converter's 
GPSS mode. 

4. Complete the approach. 

3.2.2 GPS Overlay of VOR / DME-A Approach 

Refer to Fig. 3-1 . 

3.2.3 GPS-T Approach 

Refer to Fig. 3-2. 

3.2.4 GPS Approach with Holding Pattern 

Refer to Fig. 3-3. 

3.2.5 GPS Overlay of VOR Approach with Procedure Turn 

Refer to Fig. 3-4. 
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(IAF) 

VOR 
(MAP) 

(IAF) 

1. a. Set the Heading Bug under the Lubber Line. 

b. Engage the GPSS Converter's HDG mode. 

c. Engage the autopilot's HDG mode. 

d. Program the GPS Navigator with the desired approach. 

e. Engage the GPSS Converter's GPSS mode. 

f. The autopilot begins tracking to the Initial Approach Fix (IAF). 

2. a. The autopilot intercepts the IAF, and then tracks around the arc. 

3. a. The autopilot becomes established on the inbound course. 

b. At the Missed Approach Point (MAP), disconnect the autopilot for a landing 
or go-around, as required. 

Fig. 3-1. GPS Overlay of VOR / DME-A Approach 
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(IAF) 

3. 

~◊ +-4 ------+.-.• -◊ 4--4 --◊ 
~ .MAP) (FAF( 

2. 

(IAF) 

1. a. Set the Heading Bug under the Lubber Line. 

b. Engage the GPSS Converter's HDG mode. 

c. Engage the autopilot's HDG mode. 

d. Program the GPS Navigator with the desired approach. 

e. Engage the GPSS Converter's GPSS mode 

f. The autopilot begins tracking to the Initial Approach Fix (IAF). 

2. a. The autopilot intercepts the IAF, then makes a 90° turn, and begins 
tracking to the Final Approach Fix (FAF). 

3. a. The autopilot becomes established on the inbound course. 

3-6 

b. At the Missed Approach Point (MAP), disconnect the autopilot for a landing 
or go-around. as required. 

Fig. 3-2. GPS-T Approach 
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(MAP) (IAF/FAF)~ 

1. a. Set the Heading Bug under the Lubber Line. 

b. Engage the GPSS Converter's HDG mode. 

c. Engage the autopilot's HDG mode. 

d. Program the GPS Navigator with the desired approach. 

e. Engage the GPSS Converter's GPSS mode. 

f. The autopilot begins tracking to the Initial Approach Fix (IAF). 

Note: 

Perform steps 2-3 only for those GPS Navigators that do not have 
the capability to execute a holding pattern. 

2. a. Engage the GPSS Converter's HDG mode. 

b. Lead the aircraft around the outbound leg of the holding pattern in 90° 
increments, using the Heading Bug. 

3. a. Engage the GPSS Converter's GPSS mode. 

b. The autopilot begins tracking to the Final Approach Fix (FAF). 

4. a. The autopilot becomes established on the inbound course. 

b. At the Missed Approach Point (MAP), disconnect the autopilot for a landing 
or go-around, as required. 

Fig. 3-3. GPS Approach with Holding Pattern 
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(MAP) 

1. a. Set the Heading Bug under the Lubber Line. 

b. Engage the GPSS Converter's HDG mode. 

c. Engage the autopilot's HDG mode. 

d. Program the GPS Navigator with the desired approach. 

e. Engage the GPSS Converter's GPSS mode. 

f. The autopilot begins tracking to the Initial Approach Fix (IAF). 

Note: 

Perform steps 2-3 only for those GPS Navigators that do not have 
the capability to execute a procedure tum. 

2. a. Engage the GPSS Converter's HDG mode. 

b. Lead the aircraft around the procedure turn in 90° increments, using the 
Heading Bug. 

3. a . Engage the GPSS Converter's GPSS mode. 

b. The autopilot begins tracking to the Final Approach Fix (FAF). 

4. a. The autopilot becomes established on the inbound course. 

b. At the Missed Approach Point (MAP), disconnect the autopilot for a landing 
or go-around, as required. 

Fig. 3-4. GPS Overlay of VOR Approach with Procedure Turn 
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3.3 Emergency Procedures 

In the event of a GPSS Converter malfunction, proceed as follows: 

1. Disconnect the autopilot. 

2. Regain control of the aircraft. 

3. Do Not attempt to use the GPSS Converter's HOG mode or GPSS mode. 

4. Do Not attempt to use the autopilot's HDG mode. 

Note: 

It may be possible to use other autopilot roll modes (i.e., NAIi, APR, REV, STB, 
LO TRK, HI TRK). 
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SECTION 4 
OPERATING PARAMETERS 
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4.1 Roll Axis Limits 

Tum Rate 

Piston NC: 

90% Standard Rate Tum 

Turboprop NC: 

75% Standard Rate Tum 
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Term 
AC 
/1/C 
AFM 
AFMS 
APR 
DC 
DG 
DME 
FM 
FAF 
GPS 
GPSS 
HOG 
HI TRK 
HSI 
IAF 
IFR 
LOTRK 
Ml\P 
NAV 
POH 
REV 
STB 
vrvc 
VOR 

5th Ed. Feb 15, 08 

S-TEC 

Meaning 
Alternating Current 
Aircraft 
Aircraft Flight Manual 
Aircraft Flight Manual Supplement ( 
Approach 
Direct Current 
Directional Gyro 
Distance Measuring Equipment 
Federal Aviation Administration 
Final Approach Fix 
Global Positioning System 
Global Positioning System Steering 
Heading 
High Track 
Horizontal Situation Indicator 
Initial Approach Fix 
Instrument Flight Rules 
Low Track 
Missed Approach Point 
Navigation 
Pilot's Operating Handbook 
Reverse 
Stabilizer 
Visual Meteorological Conditions 
Very High Frequency Omnidirectional Radio Range ~ 
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Flight Manual Supplement 

For 

Operations with Garmin GTN 650 system 

In the CESSNA Rl72K 

VH-YPM, Serial number Rl 723306 

This Supplement is to be inserted into the Flight Manual when the 
aircraft is modified by installation of Garmin GTN 650 GPS/SBAS 
Navigation System in accordance with AMARDC EI 8348. 

NOTE: This system conforms to TSO 145/146. 

This Supplement describes the capabilities of the system as installed in 
accordance with AMARDC El 8348. Operators must be aware that 
some of the capabilities of the system may be deeraded or non­
operational in Australia and other countries due to the lack of suitable 
data or that the particular option is not installed. 

The information contained herein supplements the information of the 
Basic Flight Manual. For limitations, procedUJes and performance data 
not contained in this Supplement, refer to the Basic Flight Manual. 
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SECTION 1 - General 
1.1 This Supplement specifies the limitations and procedures for 
operations with the Gannjn G1N 650 GPS/NA V system installed. 

The GTN 650 System is system is a GPS system with a SatelJite Based 
Augmentation System (SBAS), comprised of a Garmin TSO-C146c GTN 
650, navigator and a Garmin approved GPS/SBAS antenna. The GTN 
navigation system is installed in accordance with AC 20-138A. 
GTN system functions are shown in 
Tablet . 

GPS SBAS Navigation: . Oceanic, enroute, terminal, and non-precision approach guidance X 
• Precision approach guidance (LP, LPV) 

VHF Com Radio, 118.00 to 136.990. MHz, 8.33 or 25 kHz increments X 
VHF Nav Radio, 108.00 to 117.95 MHz 50 kHz increments X 
LOC and Glideslope non-precision and precision approach guidance for 

X Cat 1 minimums, 328.6 to 335.4 MHz tuning range 
Movina map includina tooooraphic terrain aviation and oeopolitical data X 
Display of datalink weather products, SiriusXM, FIS-B. Connext ( all X optional) 
Control and displav of airborne weather radar (optional) 
Display of tennlnal procedures data (optional) 
DisPlav of traffic data includlna ADS-B (optional) X 
Display of StonnScooe"' data lnntionall X 
Display of marker beacon annunciators Cootional) 
Remote audio panel control (optional) 
Remote transoonder control (optional) X 
Remote audio entertainment datalink control (optional) X 
TSO-C151b Class B TAWS (optional) X 
Suoolemental calculators and timers X 
Control of GSR 56 Iridium Satellite Phone and SMS Text X 

Table I - GTN 650 ~·unctions 

Revision: 0 Page 3 of 17 

( 

( 

I 
\ 

( 

AMARDC 
Hanger 10, Second St., Moorabbin Airport, Me ntone 3194. VIC 

Approved Supplement 
CESSNA R172K:-VH-YPM 

Serial No: -Rl 723306 

The GPS navigation functions and optional VHF communication and 
navigation radio functions are operated by dedicated hard keys, a dual 
concentric rotary knob, or the touchscreen. 

ActNe Com/Nav Sta,ldt Com/Nav 
Channel C nnel 

Volume, Squekil Ool Function 
Off. and Nav ID On/Off Keys Home Display 

HOMfKey 

SD Card 
Photo5<-'flsor 

Message 
Direct-To Key 

Annunciat,on 
And Key 

talearld 
Locking SmalKnobs 
Screw 

Annunoal/OOS Hints XpdrPanel 
Conuols 

Figure I - GTN 650 Control and Display Layout 

The GPS navigation functions and optional VHF communication and 
navigation radio functions are operated by dedicated hard keys, a dual 
concentric rotary knob, or the touchscreen. 

1.2 The GTN system and associated navigation interface in this aircraft 
have the following capabilities, in addition to the core multifunction display 
capability: 

VHF Commurucation Radio 
Primary VHF Navigation 
Primary GPS Navigation (Enroute) and Approach Capability 
(LP/LNA V) - See below 

GPS/SBAS TSO-C146c Class 3 Operation 
The GTN compHes with AC 20-138A and has airworthmess approval for 
navigation using GPS and SBAS (within the coverage of a Satellite Based 
Augmentation System complying with ICAO Annex IO) for IFR en route, 
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terminal area, and non-precision approach operations (including those 
approaches titled "GPS", "or GPS", and "RNA V (GPS)" approaches). The 
Garmin GNSS navigation system is composed of the GTN navigator and 
antenna, and is approved for approach procedures with vertical guitlance 
including "LPV" and "LNAVNNAV" and without vertical guidance 
including "LP" and "LNAV," within the U.S. National Airspace System. 

The Garmin GNSS navigation system complies with the equipment 
requirements of AC 90-105 and meets the equipment performance and 
functional requirements to conduct RNP terminal departure and arrival 
procedures and RNP approach procedures without RF (radius to fix) legs. 
Part 91 subpart K, 121, 125, 129, and 135 operators require operational 
approval from the FAA. 

The Garmin GNSS navigation system complies with the equipment 
requirements of AC 90-1 00A for RNA V 2 and RNA V 1 operations. In 
accordance with AC 90- 1 00A, Part 91 operators ( except subpart K) 
following the aircraft and training guidance in AC 90-1 00A are authorized 
toflyRNAV2andRNAV 1 procedures. Part91 subpartK, 121,125,129, 
and 135 operators require operational approval from the FAA. 

The Garmin GNSS navigation system has been found to comply with the 
navigation requirements for GPS Class II oceanic and remote navigation 
(RNP-4) in accordance with AC 20-138A and FAA Order 8400.33. The 
Garmin GNSS navigation system can be used without reliance on other 
long-range navigation systems. Additional equipment may be required to 
obtain operational approval to utilize RNP-4 performance. This does not 
constitute an operational approval. 

The Garmin GNSS navigation system complies with the accuracy, integrity, 
and continuity of function, and contains the mininmm system functions 
required for P-RNA V operations in accordance with JAA Administrative & 
Guidance Material Section One: General Part 3: Temporary Guidance 
Leaflets, Leaflet No 10 (JAA TGL-10 Rev 1 ). The GNSS navigation system 
has one or more TSO-Cl46c Class 3 approved Garmin GTN Navigation 
Systems. The Garmin GNSS navigation system comp.lies with the accuracy, 
integrity, and continuity of function, and contains the minimum system 
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functions required for B--RNA V operations in accordance with EASA AMC 
20-4. The Garmin GNSS navigation system complies with the equipment 
requirements forP-RNAV and B-RNAV/RNAV-5 operations in accordance 
with AC 90-96A CHG 1. Thi.s does not constitute an operational approval. 

Garmin International holds an FAA Type 2 Letter of Acceptance (LOA) in 
accordance with AC20-153 for database integrity, quality, and database 
management practices for the navigation database. Flight crew and 
operators can view the LOA status at FlyGarmin.com then select "Type 2 
LOA Status." 

Navigation information is referenced to the WGS-84 reference system. 

Note that for some types of aircraft operation and for operation in non-U.S. 
airspace, separate operational approval(s) may be required in addition to 
equipment installation and airworthiness approval. 
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The following terminology is used in this document :-

ADF: Automatic Direction Finder 

ADS-B: Automatic Dependent 
Surveillance Broadcast 

AEG: Aircran Evaluation Group 
(PAA) 

APR: Approach 

COi: Course Deviation Indicator 

DME: Distance Measuring 
Equipment 

EFB: Electronic Flight Bag 

ERSI: Electronic Horizontal 
Situation Indicator 

FIS-B: Flight lnfonnation Services 
Broadcast 

GNSS: Global Navigation Satellite 
System 

GPS: Global Positioning System 

GPSS: GPS Roll Steering 

CTN: Gannin Touchscreen 
Navigator 

HSI: Horizontal Situation Indicator 

IAP: Instrument Approach 
Procedure 

IFR: Instrument Flight Rules 

lLS: Instrument Landing System 

IMC: Instrument Meteorological 
Conditions 

LOA: Localizer Directional Aid 

LNAV: Lateral Navigation 

LNAV+V: Lateral Navigation with 
advisory Vertical Guidance 

L/VNAV: LateraWertical Navigation 

LOC: Localiur 

LOC-BC: Localizer Backcoursc 
LP: Localiur Performance 

R evision: 0 

LPV: Localiur Performance with 
Vcrtica.l Guidance 

MLS: Microwave Landing System 

NOTAM: Notice 10 Airmen 

OBS: Omnibcaring Select 

RAIM: Receiver Autonomous 
Integrity Monitoring 

RMT: Remote 

RNA V: Arca Navigation 

RNP: Required Navilllltional 
Performance 

SBAS: Satellite Based Augmentation 
System 

SD: Secure Digillll 

SDF: Simplified Directional 
Facility 

SUSP: Suspend 

TACAN: Tactical Air Navigation 
System 

TAS: Traffic Awareness System 

TAWS: Terrain Awareness and 
Warning System 
TCAS: Traffic Collision Avoidance 
System 

TFR: 

TIS: 
VHF: 

VFR: 

VLOC: 

VMC: 
Conditions 

Temporary Flight Restriction 

Traffic lnformation Service 

Very High Frequency 

Visual Flight Rules 

VOR/l.ocalizcr 

Visual Meteorological 

VOR: VHF Omnidirectional Range 

WAAS: Wide Arca Augmcnllltion 
System 

WFOE: WAAS Fault Data Exclusion 
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The Garmin GTN 650 Cockpit Reference Guide, PIN 190-01004-04 Rev C 
(or later revisions), must be immediately available to the flight crew 
whenever navigation is predicated on the use of t.he GTN. 
The Pilot's Guide PIN 190-01004-03 Rev C does not need to be 
immediately available to the flight crews. 

This Supplement does not grant approval for IFR operations where the 
aircraft is limited to VFR operations. 

The GTN 650 must interface with a fully functional HSI in order to be used 
for primary navigation during IFR operations. 

2.2 Flight planning 
For flight planning purposes, in areas where SBAS coverage is not 
available, the flight crew must check RAIM availability. For operations 
within Australfa this may be accomplished by using the Garmin WFDE 
Prediction program. 
This RAIM availability requirement is not necessary if SBAS coverage is 
confirmed to be available along the entire route of the flight. The route 
planning and WFDE prediction program may be downloaded from the 
Garmin website on the internet. For information on using the WFDE 
Prediction program refer to Garmin WAAS Prediction program PIN 190-
00643-01. 
Whenever possible the RNP and RNA V routes, including Standard 
Instrument Departures (Sills), standard Terminal Arrival (STAR) and 
enroute RNAV "Q" and RNA V "T" routes should be loaded into the flight 
plan from the database in their entirety, rather than loading route waypoints 
from the data base into the flight plan individually. Selecting and inserting 
individual named fixes from the database is permitted, provided all fixes 
along the published route to be flown are inserted. Manual entry of 
waypoints using latitude/longitude or place /bearing is prohibited. 
It is not acceptable to flight plan a required alternate airport based on 
RNA V (GPS) LP/LPV or LNA VNNAV approach minimums. The required 
alternate airport must be flight planned using an LNA V approach 
minimums or available ground-based approach aid. 
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Navigation information is referenced to the WGS-84 reference system, and 
should only be used where the Aeronautical Information Publication 
(including electronic data and aeronautical charts) conform to WGS=84 or 
equivalent. 

The HSI display is the only approved sources of course guidance. The 
moving map and CDI depiction on the GTN display are for situational 
awareness only and are not approved for course guidance. 

2.3 Applicable System software 
This AFMS/AFM is applicable to the software versions shown in Table 2. 

The Main and GPS software versions are displayed on the start-up page 
immediately after power-on. All software versions displayed in Table 2 can 
be viewed on the System - System Status page. 

Software Item Software Version 
(or later FAA Annroved versions for this STC) 

Main SW Version 3.00 
GPS SW Version 5.0 
Com SW Version 2.10 
Nav SW Version 6.02 

Table 2 - Software Versions 

2.4 SD Card 
It is required that the SD card be present in the unit at all times. 

2.5 Navigation Database 
GPS/SBAS based IFR enroute, oceanic, and terminal navigation is 
prohibited unless the flight crew verifies and uses a valid, compatible, and 
current navigation database or verifies each waypoint for accuracy by 
reference to current approved data. 

"GPS", "or GPS", and "RNAV (GPS)" instrument approaches using the 
Garmin navigation system are prohibited unless the flight crew verifies and 
uses the current navigation database. OPS based instrument approaches 
must be flown in accordance with an approved instrument approach 
procedure that is loaded from the navigation database. 
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Discrepancies that invalidate a procedure should be reported to Garmin 
International. The affected procedure is prohibited from being flown using 
data from the navigation database until a new navigation database is 
installed in the aircraft and verified that the discrepancy has been corrected. 
Navigation database discrepancies can be reported at FlyGarrnin.com by 
selecting " Aviation Data. Error Report." Flight crew and operators can view 
navigation database alerts at FlyGarmin.com then select ''NavData Alerts." 

If the navigation database cycle will change during flight, the flight crew 
must ensure the accuracy of navigation data, including suitability of 
navigation facilities used to define the routes and procedures for flight. If an 
amended chart affecting navigation data is published for the procedure, the 
database must not be used to conduct the procedure. 

2.6 Ground Operations 
Do not use SafeTaxi or Chartview functions as the basis for ground 
manoeuvring. SafeTaxi and Chartview functions do not comply with the 
requirements of AC 20- 159 and are not qualified to be used as an airport 
moving map display {AMMD). SafeTaxi and Chartview are to be used by 
the flight crew to orient themselves on the airport surface to improve flight 
crew situational awareness during ground operations. 

2.7 Approaches 
Instrument approaches using GPS guidance may only be conducted when 
the GTN is operating in the approach mode. (LNAV, LNAV+V, UVNAV, 
LPV, or LP) 
When conducting instrument approaches referenced to true North, the NA V 
Angle on the System -Units page must be set to True. 
The navigation equipment required to join and fly an instrument approach 
procedure is indicated by the title of the procedure and notes on tl1e 1AP 
chart. Navigating the final approach segment (that segment from the final 
approach fix to the missed approach point) ofan ILS, LOC, LOC-BC, 
LDA, SDF, MLS, VOR, TA CAN approach, or any other type of approach 
not approved for GPS, is not authorized with GPS navigation guidance. 
GPS guidance can only be used for approach procedures with GPS or 
RNA V in the procedure trne. When using the Garmin VOR/LOC/GS 
receivers to fly the final approach segment, VOR/LOC/GS navigation data 
must be selected and presented on the CDI of the pilot flying. 
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Advisory vertical guidance deviation is provided when the G1N 
annunciates LNA V + V. Vertical guidance information displayed on the 
VDI in this mode is only an aid to help flight crews comply with altitude 
restrictions. When using advisory vertical guidance, the flight crew must 
use the primary barometric altimeter to ensure compliance with all altitude 
restrictions. 
Not all published Instrument Approach Procedures (IAP) are in the 
navigation database. Flight crews planning to fly an RNA V instrument 
approach must ensure that the navigation database contains the planned 
RNA V Instrument Approach Procedure and that approach procedure must 
be loaded from the navigation database into the G1N system flight plan by 
its name. Users are prohibited from flying any approach path that contains 
manually entered waypoints. 
IFR approaches are prohibited whenever any physical or visual obstruction 
(such as a throw-over yoke) restricts pilot view or access to the G1N and/or 
the CDI. 

2.8 Autopilot Coupling 
The flight crew may fly all phases of flight based on the navigation 
information presented to the flight crew; however, not all modes may be 
coupled to the autopilot. All autopilots may be coupled in Oceanic (OCN), 
Enroute (ENR), and Terminal (TERM) modes. 

This installation is limited to Lateral coupling only for GPS approaches. 
Coupling to the vertical path for GPS approaches is not authorized. 

2.9 Terrain Proximity Function (AU Units) 
Terrain and obstacle information appears on the map and terrain display 
pages as red and yellow ti les or towers, and is depicted for advisory use 
only. Aircraft manoeuvres and navigation must not be predicated upon the 
use of the terrain display. Terrain and obstacle information is advisory only 
and is not equivalent to warnings provided by TA WS. 

The terrain display is intended to serve as a situational awareness tool only. 
By itself, it may not provide either the accuracy or the fidelity on which to 
base decisions and plan manoeuvres to avoid terrain or obstacles. 
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Terrain and TA WS are separate features, mutually exclusive and TA WS is 
not installed in this system 

2.10 Flight Planner/Calculator Functions 

CAUTION 
When using the Density Altitude / True Airspeed / Winds page, all data 
must be entered into the calculator before the calculated data is used. 
Calculated data may not be correct prior to entering all da ta . 

The Fuel Planning page uses Fuel on Board or Fuel Flow as received from 
an on board fuel totaliser, as entered by the pilot at system start-up, or as 
entered by the pilot when on the Fuel Planning page. This is not a direct 
indication of actual aircraft fuel flow or fuel on board and those values are 
only used for the Fuel Planning page. The fuel required to destination is 
only a calculated and predicted value based on the data entered into the 
planner. It is not a direct indication of how much fuel the aircraft will have 
upon reaching the destination. Certain approach leg types will result in the 
fuel bum incorrectly calculated as zero. 

2.11 Glove Use / Covered Fingers 
No device may be used to cover fingers used to operate the G1N650 unless 
the Glove Qualification Procedure located in the Pilot's Guide/Cockpit 
Reference Guide has been successfully completed. The Glove Qualification 
Procedure is specific to a pilot / glove / GTN 650 combination. 

2 .12 Demo Mode 
Demo mode may not be used in flight under any circumstances. 
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SECTION 3 -Abnormal Procedures 

3. 1 Loss ofGPS/SBAS Navigation Data 
When the GPS/SBAS receiver is inoperative or GPS navigation information 
is not available or invalid, the GTN will enter one of two modes: Dead 
Reckoning mode (DR) or Loss Of Integrity mode (LOI). The mode is 
indicated on the GTN by an amber "DR" or "LOI". 

If the Loss Oflntegrity annunciation is displayed, revert to an alternate 
means of navigation appropriate to the route and phase of flight. 

lf the Dead Reckoning annunciation is displayed, the map will continue to 
be displayed with an amber 'DR' overwriting the ownship icon. Course 
guidance will be removed on the CDI. Aircraft position will be based upon 
the last valid GPS position, then estimated by Dead Reckoning methods. 
Changes in true airspeed, altitude, heading, or winds aloft can affect the 
estimated pos ition substantially. Dead Reckoning is only available in 
Enroute and Oceanic modes. Terminal and Approach modes do not support 
Dead Reckoning. 

If Alternate Navigation Sources (Il,S, LOC, VOR, DME, ADF) Are 
Available: 

Navigation ..................... USE AL TERNA TE SOURCES 

If No Alternate Navigation Sources Are Available: 

DEAD RECKONING (DR) MODE: 

Navigation ......................................................... USE GTN 

NOTE 
All information normally derived from GPS will become less 
accurate over time. 
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Navigation FLY TOW ARDS KNOWN VISUAL CONDITIONS 

NOTE 
All information derived from GPS will be removed. 

NOTE 
The airplane symbol is removed from all maps. The map will 
remain centered at the last known position. "NO GPS 
POSITION" will be annunciated in the center of the map. 

3.2 GPS approach downgrade 
During a GPS LPV, LNAV/VNAV, or LNAV+V approach, ifGPS 
accuracy requirements cannot be met by the GPS receiver, the GTN will 
downgrade the approach. The downgrade will remove vertical deviation 
indication from the VOi and change the approach annunciation accordingly 
from LPV, LNNAV, or LNA V+V to LNA V. The approach may be 
continued using the LNA V only minimums. 

During a GPS approach in which GPS accuracy requirements cannot be met 
by the GPS receiver for any GPS approach type, the GTN will flag all CDI 
guidance and display a system message "ABORT APPROACH-OPS 
approach no longer available". Immediately upon viewing the message, the 
unit will revert to Terminal navigation mode alarm limits. If the position 
integrity is within these limits lateral guidance will be restored and the GPS 
may be used to execute the missed approach, otherwise alternate means of 
navigation must be utilized. 

3.3 Data source - pressure altitude source inoperative or connection to 
GTN lost message 
Without a barometric altitude source to the GTN, the following features will 
not operate: 
Automatic leg sequencing of legs requiring an altitude source. The flight 
crew must manually sequence altitude legs, as prompted by the system. 
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AMARDC 
Hanger IO, Second SL, Moorabbin Airport, Mentone 3194. VIC 

Approved Supplement 
CESSNA Rl72K:-VH-YPM 

Serial No: -Rl 723306 

SECTION 4 - Normal Procedures 
4.1 General 
Refer to the Cockpit Reference Guide or Pilot's Guide defined in ~ection 
2.1 of this document for normal operating procedures and a complete list of 
system messages and associated flight crew actions. This includes all GPS 
operations, VHF communication and navigation, traffic, data linked 
weather, StormScope®, TA WS, and Multi-Function Display information. 

The GTN requires a reasonable degree of familiarity to avoid becoming too 
engrossed at the expense of basic instrument flying in IMC and basic see­
and-avoid in VMC. Garmin provides training tools with the Pilot's Guide 
and PC based simulator. Pilots should take fuJI advantage of these training 
tools to enhance system familiarization. 

4.2 Unit Power On 
Database ..................... REVIEW EFFECTIVE DATES 
SelfTestVERJFY OUTPUTS TO NA VINDICATORS 

Self Test- GPS Remote Annunciator: 
VLOC ............................................... ILLUMINATED 
GPS ............. ........ .. .......... ................ . ILLUMINATED 
LOI or INTG ............... ............ ......... ILLUMINATED 
TERM ................................ : ............. ILLUMINATED 
WPT ................................................. ILLUMINATED 
APR ..... ...... ... ........... ......... ...... .......... ILLUMINATED 
MSG ....... ....................... ........ ....... ... . ILLUMINATED 
SUSP or OBS ...... .... .......... ............. .. ILLUMINATED 

4.3 Before Takeoff 
System Messages and Annunciators ........ CONSIDERED 

4.4 HSI and EHSI Operation 
If an HSI is used to display navigation data from the GTN the pilot should 
rotate the course pointer as prompted on the GTN. 

CAUTION 
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AMARDC 
Banger 10, Second SL, Moorabbin Airport, Mentone 3194. VIC 

Approved Supplement 
CESSNAR172K:-VH-YPM 

Serial No: -Rl 723306 

The pilot must verify the active course and waypoint for each 
flight plan leg. The pilot must verify proper course selection 
each time the CDI source is changed from GPS to VLOC. 

4.5 Autopilot Operation 
The GTN may be coupled to an optional autopilot, if installed in the 
aircraft, when operating as prescribed in the UMIT A TIONS section of this 
manual. 

Autopilots coupled to the GTN system in an analog (NA V) mode will 
follow GPS or VHF navigation guidance as they would with existing VOR 
receivers. 

Autopilots that support GPSS or GPS Roll Steering in addition to the 
analog course guidance will lead course changes, fly arcing procedures, 
procedure turns, and holding patterns if coupled in GPSS mode. 

CAUTION 
The GTN cannot provide course deviation to the autopilot for 
heading legs. Some autopilots do not allow the use of GPSS 
when course deviation is not provided. 

For autopi lot operating instructions, refer to the FAA approved Flight 
Manual or Flight Manual Supplement for the autopilot. 

4.6 Coupling the Autopilot during approaches 

CAUTION 
When the CDI source is changed on the GTN, autopilot mode 
may change. Confirm autopilot mode selection after CDI 
source change on the GTN. Refer to the FAA approved Flight 
Manual or Flight Manual Supplement for the autopilot. 

Analog only autopilots should use APR mode for coupling to LNA V 
approaches. Autopilots which support digital roU steering commands 
{GPSS) may utilize NA V mode and take advantage of the digital tracking 
during LNA V only approaches. 
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AMARDC 
Hanger I 0, Second St., Moorabbin Airport, Mentone 3194. VIC 

Approved Supplement 

To couple an approach: 

CESSNA R172K:- VH-YPM 
Serial No: -Rl 723306 

Once esta_blished on_ the final approach course with the final approach fix 
as the active waypomt, the GTN will issue a flashing message indication. 

Flashing Message Button 
"Enable APR Output" Button 

PRESS 
PRESS 

The installation does not support any vertical capture or vertical tracking 

SECTION S - Performance 
Refer to the Basic Flight Manual. 

SECTION 6 - Weight and Balance 
Refer to the Basic Flight Manual. 
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KCS 55A Compass 
System 

The KCS 55A Compass 
System, which includes the KA 51 B 
Slaving Control and Compensator 
Unit, the KMT 112 Magnetic Slaving 
Transmitter and the KG 102 
Directional Gyro as well as the Kl 
525A Pictorial Navigation Indicator is 
an optional part of the KFC 225 
Flight Control System. 

KA51B 

KCS 55A Compass System 

The panel-mounted Kl 525A 
HSI combines the display functions 
of both the standard Directional Gyro 
and the Course Deviation Indicator's 
VOR/LOC/Glideslope information to 
provide the pilot with a single pre­
sentation of the complete horizontal 
navigation situation. This greatly 
simplifies course orientation, inter­
ception and tracking, while eliminat­
ing the need for scan coordination 
between two separate indicators. 

Kl 525A 

KG 102A KMT112 

KCS 55A Compass System 
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Kl 525A Indicator 

The Kl 525A Pictorial 
Navigation Indicator is the panel dis­
p I ay for the KCS 55A Compass 
System. It replaces the standard 
Directional Gyro and Course 
Deviation Indicator (COi) in the air­
craft's panel, combining slaved 

heading and VOR/LOC/Glideslope 
information into one compact dis­
play. By providing a simple, compre­
hensive visual presentation of the 
aircraft's heading and position in 
relation to a desired course, the 
pilot's navigation workload is consid­
erably reduced. 

NAV waming 
Flag 

l.ubberlile 

Heading 
Select 
Bug 

Symbolic 
Aircraft 

VORandLOC 
Devfation Bar 

VOR/1.0C 
Deviation Scale 

Compass C8rd 

COU"Se 
S8lecl 
Pointer 

To-From 
1.-ator 

Glideslope 
Devfation 
Scale 

Heading 
Select 
Knob 

Kl 525A Pictorial Navigation Indicator 

Description of Indicator and 
Display Functions 

Compass Card - Responding to the 
input from the slaved directional 
gyro, this card rotates within the dis­
pl~y so that the aircraft heading is 
always at the top, under the lubber 
line. 

Lubber Line - A fixed white marker 
at the top of the display that indi­
cates aircraft magnetic heading on 
the compass card. 

Symbolic Aircraft - A fixed repre­
sentation of the actual aircraft. This 
miniature aircraft always points 
toward the top of the display and the 
lubber line. 
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Selected Course Pointer - On this 
two-part arrow, the "head" indicates 
the desired VOR or Localizer course 
and the "tail" indicates the reciprocal. 
This pointer Is set by rotating the 
course select knob. 

Course Select Knob - Used to 
rotate the course pointer to the 
desired course on the compass 
card. This knob corresponds to the 
Omni Bearing Selector (OBS) on 
standard NAV indicators. 

VOR/RNAV and LOC Deviation -
This bar corresponds to the 
"leftlrighr needle on standard course 
deviation indicators. When the air­
craft is precisely on the VOR radial 
or Localizer course, it forms the cen­
ter section of the selected course 
pointer and will be positioned under 
the symbolic aircraft. When off 
course or approaching a new 
course, it will move to one side or 
the other. Since the entire VOR and 
Localizer display rotates with the 
compass card, the angular relation­
ship between the deviation bar and 
the symbolic aircraft provides a pic­
torial symbolic display of the air­
craft's position with respect to the 
selected course. 

Deviation Scale - When tuned to a 
VOR frequency, each white dot rep­
resents two degrees of deviation left 
or right of course. When tuned to a 
Localizer, the deviation is 1/2 degree 
per dot (When GPS data is selected 
for presentation, refer to the Pilot's 
Guide for the GPS receiver.) 

KCS 55A Compass System 

Heading Select Bug - A movable 
orange marker on the outer perime­
ter of the display, used primarily to 
select the desired heading you wish 
to fly. This desired heading is cou­
pled to the KFC 225 Flight control 
system to provide the "Heading 
Select" function. 

Heading Select Knob • Used to 
rotate the heading select bug to a 
desired point on the compass card. 

To-From Indicator - A white triangle 
near the center of the display that 
indicates, with reference to the OBS 
setting, whether the course selected 
is "to• or "from" the selected VOR 
station and/or RNAVwaypoint 

Dual Glideslope Pointers -
Chartreuse triangular pointers on 
either side of the display drop into 
view when a usable glideslope sig­
nal is received and retract out of 
view when the glideslope signal 
becomes marginal. During an ILS 
approach, these pointers represent 
the vertical orientation of the aircraft 
with respect to the center of the 
glideslope beam. When on glides­
lope, the pointers will align with the 
center markers on the glideslope 
scale. 

Glideslope Deviation Scale - White 
dots on each side of the display 
which, in conjunction with the glides­
lope pointers, indicate either 
"above·, "below", or "on glideslope• 
during an ILS approach. 

Rev.0 
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KCS 55A Compass System 

Compass Warning Flag - A red flag 
labeled "HOG" becomes visible in 
the upper right quadrant of the dis­
play whenever the electrical power is 
inadequate or the directional gyro is 
not up to speed. Compass failures 
can occur which will not be annunci­
ated by the "HOG" flag. Therefore, 
periodic comparison w ith the 
standby compass is advised. 

NAV Warning Flag - A red flag 
labeled "NA\/' becomes visible in the 
upper left quadrant of the display 
whenever a usable signal is not 
being received. 

Slaving Meter (KA 518) 

This meter indicates any differ­
ence between the displayed heading 
and the magnetic heading. Right or 
up deflection indicates a clockwise 
error of the compass card. Left or 
down deflection indicates a counter­
clockwise error of the compass card. 
Whenever the airaaft is in a tum and 
the card rotates, it is normal for this 
meter to show a full deflection to one 
side or another. 

NOTE: During level flight it is normal 
for the meter needle to continuously 
move from side to side and to be 
fully deflected during a tum. If the 
needle stays fully deflected, left or 
right, during level flight, the free gyro 
mode can be used to center it, as 
follows: 

KA 518 Slaving Meter 

Slave and Free Gyro Switch - When 
the switch is in the AUTO position, 
the system is in the slaved gyro 
mode. When the switch is in the 
MAN position, the system is in the 
free gyro mode. 

Clockwise Adjustment - When the 
system is in the free gyro mode, 
holding the manual heading switch 
to the CW position will rotate the 
compass card to the right to elimi­
nate left compass card error. 

Counterclockwise Adjustment -
When the system is in the free gyro 
mode, holding the manual heading 
switch to the CW position will rotate 
the compass card to the left to elimi­
nate right compass card error. 

The KA 51 B Slaving Control 
and Compensator Unit is a small 
slaving accessory which can be 
used in installations where panel 
space is limited. The KA 51 B can be 
mounted either vertically or horizon­
tally. 
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KMT 112 Magnetic Slaving 
Transmitter 

This unit senses the direction of 
the earth's magnetic field and contin­
uously transmits this information 
through the slaving circuitry to the 
directional gyro which is automati­
cally corrected for precession or 
"drift". This sensor is mounted 
remotely - usually in a wingtip - to 
eliminate the possibility of magnetic 
interference. 

KG 102A Directional Gyro 

The directional gyro provides 
gyro stabilization for the system and 
contains the slaving circuitry neces­
sary for operation of the system. 
Power may be for either 14 or 28 
volts DC. This sensor is also remote 
mounted. 

Operating Instructions 

1. Until power is applied to the 
KCS SSA System, and the direc­
tional gyro is up to speed, a red 
flag labeled 'HOG" will be visible 
in the upper right quadrant of the 
Kl 525A Indicator. In operation, 
this warning flag will be visible 
whenever the power being sup­
plied is inadequate or the gyro is 
not up to speed. 

2. With the application of power to 
the KCS SSA System, and gyro up 
to operating speed, the red "HOG" 
flag should disappear from view. 

KCS 55A Compass System 

KMT 112 Magnetic Slaving 
Transmitter 

KG 102A Directional Gyro 

3. If the KCS SSA System is in the 
slaved gyro mode, the compass 
card will automatically fast slave at 
the rate of 180 degrees per minute 
toward the aircraft' s magnetic 
heading. (Immediately after apply­
ing power, this compass card 
movement should be quite visi­
ble.) It will continue to fast slave 
until the proper magnetic heading 
is indicated , after which ii will 
slave at a constant rate of three 
degrees per minute to keep the 
system aligned with the earth's 
magnetic field. 
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Under some conditions it is possi­
ble for the system to stop slaving 
exactly 180 degrees from the cor­
rect heading. If this should occur, 
move the "Slave• switch on the 
KA 518 to the unslaved (free) 
position. Rotate the compass card 
±10 degrees from the incorrect 
heading by using the manual rota­
tion switch and then return the 
system to slaved operation. The 
system will then slave to the cor­
rect heading. 

4. For the free gyro operation, check 
the magnetic compass to deter­
mine the correct magnetic head­
ing. Then use the manual slave 
switch to align the system with the 
earth 's magnetic field . Periodic 
checks with the standby compass 
are recommended to check and 
correct for gyro precession. 

5. Until a usable navigation signal is 
being received by the NAV sys­
tem, a red flag labeled "NAV- will 
be visible in the upper left quad­
rant of the Kl 525A Indicator. In 
operation, this warning flag should 
be visible whenever an inade­
quate navigation signal is being 
received. 

6. For normal navigation to or from a 
VOR or VORTAC, set the NAV 
receiver to the desired VOR or 
VORTAC frequency and the red 
navigation flag (NAV) should dis­
appear from view if a usable sig­
nal is being received. 

7. Rotate the course select knob to 
position the cours~pointer to the 
desired VOR course. 

8. The VOR deviation bar represents 
the selected course, and the rela­
tionship of this bar to the symbolic 
aircraft in the center of the instru­
ment visually presents the actual 
relationship of the selected course 
to your aircraft heading. (In other 
words, if the symbolic aircraft on 
the display indicates approaching 
the deviation bar at 45 degrees, 
that is the angle at which your air­
craft is actually approaching the 
selected course. 

9. To prepare for an ILS approach, 
tune the NAV receiver to the 
desired Localizer frequency. If a 
usable Localizer signal is being 
received, the NAV warning flag 
will disappear. 

10. For a front or back course 
approach, rotate the course select 
knob to set the course pointer on 
the inbound Localizer course. As 
with normal navigation (1#3 above), 
the LOC deviation bar represents 
the desired course. The relation­
ship between this bar and the 
symbolic aircraft gives a true pic­
ture of your aircraft's position with 
respect to the Localizer course. 
A'r-Nays setting the course pointer 
to the inbound Localizer course 
provides the correct deviation bar 
sensing whether flying a front or 
back course approach. 

11. The glideslope deviation pointers 
should become visible on both 
sides of the display when a usable 
glideslope signal is received. If 
they do not come into view, a 
usable glideslope signal is not 
being received. 
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12. The glideslope pointers indicate 
the relative position of the glides­
lope path with respect to the air­
craft. (In other words, if the point­
ers are above the center marker, 
the aircraft is below the glides­
lope.) 

Abnormal Circumstances 

If the Warning Flag (HOG) 
appears during operation, the com­
pass card indications will be in error. 
Power may be removed from the KG 
102A Directional Gyro by pulling the 
appropriate circuit breaker. The 
Selected Course, VOR/LOC 
Deviation Bar, the NAV flag, and the 
To/From Indicator will remain in 
ope.ration. 

If the Navigation Warning Flag 
(NAV) appears during operation , 
there are several possibilities: (1) the 
NAV receiver is not turned on, (2) 
the NAV receiver is improperly 
tuned, (3) the ground VOR or LOC 
station is malfunctioning, (4) the air­
craft is out of range of the selected 
ground station, or (5) the aircraft 
NAV receiver has malfunctioned. 
{The compass card will continue to 
display the aircraft heading even if a 
usable NAV signal is not being 
received. 

If the glideslope pointers 
remain out of view during a front 
course ILS approach, wither the air­
craft glideslope receiver or the 
ground station glideslope transmitter 
is malfunctioning. Glideslope is usu­
ally not available during a back 
course approach. {The VOR and 
LOC course display will continue to 

KCS SSA Compass System 

function normally even if a usable 
glideslope signal is not being 
received.) 

A continuous large deflection of 
the slaving meter or large discrepan­
cies between the magnetic compass 
and the Kl 525A compass card may 
indicate a failure in the slaving sys­
tem. If a slaving failure should occur, 
the Slave/Free Switch should be 
moved to select the free gyro mode. 
Then, by using manual dockwise or 
counterclockwise corrections, the 
compass can be rotated to the cor­
rect heading as indicated on the 
standby compass. The KCS 55A 
system should continue to function 
normally except the heading infor­
mation will be solely derived from the 
KG 102A Directional Gyro. There will 
be no automatic heading correction 
and periodic adjustments must be 
made manually to correct for preces­
sion by reference to the standby 
magnetic compass, as with any 
directional gyro. 

Note: It is desirable to disconnect 
the autopilot under the following 
conditions: 

1. HOG flag comes into view. 

2. System is in fast slave. 
3. During manual slaving. 

The system has the capability 
to supply the autopilot with an auto­
matic disconnect signal under these 
conditions. 

Note: For system limitations in your 
particular aircraft type, refer to your 
Flight Manual Supplement 
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Flight Procedures 
w ith the KCS SSA 

The next few 
~ depict a nonnal 
flight departure from 
Ml(C enroute to STL 
via Victor l'Jrway V-12. 
(The charta shoWn herw 
are for lllustratlon pur­
poses only, not to be 
used for navigation.) 
Careful s1udy of these 
Illustration of the 
Kl525A HSI should 
give you a better Idea 
of how simple and 
c:omptehenaive the dis­
play is. 

~;:.clart 10 l1luct,1 I 

After takeott from K1ns11 
Cit)'. ~ stlea I huc!Jnv of 
~ wilh lhe heading DUii to 
ilUl<ept Ille 110" COUl1t to 

tC•~J:~111r ~0.'!i 
oo110" wlh tht_.kn® 
The Kl 625A HSI """"'111n!~ ==~r displays Ult 

2. 

NllCI• lfflU 
WIG .... IIIICl 

The VOA de>1rtlon bar t,eg,ns 
to oem■r IS we IIP!)!OICh !lie 
11()" COU11t 10 Napoloon. The 
Kl 5a' HSI rnalces a pou, 
bll lo lnltrctp! the courH 
smOOlhlf, wtl!IOUlMfshoot• 
lno or CracketinQ:. One 
mtthod of dolna this Is to 
adjust your hUDl!IG '° 1h11 
me top of Ille deY!allon bit 
1lwal! toucher tllt lubl>er ~= ::= =: the deviation bar wftl swing 
towards Ult center and tne 
angle of lnterc1pt wlll -· 
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,. 
,.. you !IV - Ult ~mbll 
11lllon. the TO,ff\OM lndi:l­
tor cl1angeS tD "fROM". Sifa 
the ou1llound course !or V•t2 
from Columbia to Forl>ttll 
~ II 098•, you now stt 

098~':"~.,.:e 
atiOn blr cintered, 

7. 

Near tl1e Herman -
l°A"c s::'m~:.O::~.~:; 
arrow tD 100', wlll::h Is tl1e V• 
12 Inbound ~u11t to FTZ. 
Tho TO/FROM Indicator 
cl1angeS to "TO". 
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,. 
When the devlation bar is 
... - end tllgned wlh lhe :::;..w,yo~ 
lotwind drlt•t°'tNs casa a 
080" heading on , 088' 
ccuru • is complltety 11110-

: i:, :_ • 11w 

5. 
About mldw'/ betwten 
Napoleon an Columbll 
(C81), you swltdl 10 1!11 CBI 
VCR and !ht TO/FROM Ind~ 
ator - ~ swings to -ro·. Al1o note the coum 
am,w should be fflOYtd from 
088' to 090" which Is tho 
V-12 lnlxlUnd course to CBI. 
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I. Alrwr, 1ff11Rtplloo 
Your c1urance ls V-12 to 
Foris:tl !hon V· I◄ to Ille St 
Lours (STL) VORTAC, 4lt!Ct 

~mm1 : .~'=l::g 
buQlson 100'111rtffflnce 
for the V-12 cot.irn or as 
headl!IQ command for th• 

;tt=~·!'::~ 
recetver and set tne tO\lrse 
polntor on the 6TL o&2• 
coune. 

KCS 55A Compass System 

!G. 
You art now 11t1bllshld on 
V•1◄. flying 10 U1e STL VOR· 
TN:. Once again, a you ~ tD 
keep the dtvlotlon bar cen­
-. comcllon !or wild drill 
~ti:alybeoccorn-

- For f}'Slfm I/mill/ion< 
r,f,r to your Fl{flnt M,ni,., 
SIJp/lllmtlnl. 
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KCS SSA Compass System 

I HOLDING 
PATTERN 

1. Approaching the STL VORTAC, the con­
troller asks you to hold southwest of the 
VORTAC on the 244° radial, right turns. 
You are now over the station with a 054° 
course selected (the TO/FROM Indicator 
has swung to "FROM"). Set your heading 
bug to the reciprocal or outbound heading 
of 244° for easy reference and begin your 
right tum holding pattern. 

3. Outbound, you are using the heading bug as 
reference for 244°. The 244° radial Is off 
the right wing and parallel to your outbound 
course. 

2. Halfway through the outbound tum, the Kl 
525A display shows the deviation bar 
behind the symbolic aircraft. You know, 
therefore, that you must eventually fly back 
to the radial in order to be on course during 
the inbound leg of the holding pattern. 

4. Halfway through your tum to the Inbound 
054° course, the Kl 525A shows the sym­
bolic aircraft approaching the deviation bar 
at a ripht angle. By keeping the top of the 
deviation bar on the lubber line, you can 
complete your tum and roll out precisely on 
course. 

Note: For system /Imitations refer to your 
Right Manual Supplement. 
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ILS APPROACH­
FRONT COURSE 

1. You are vectored from the holding pattern 
to the 13 DME arc. The alrcratt Is turning, 
with the heading bug set on 170° to Inter­
cept the localizer. You have already set the 
selected course pointer on the Inbound ILS 
course 130° and the Kl 525A shows the 
localizer course is directly ahead. The 
glldeslope pointers came into view when 
the ILS frequency was tuned, since a usable 
glldeslope signal is being received. 

3. The Kl 525A shows you that you have inter­
cepted the localizer course. The glideslope 
pointers have started to center, although 
the display Indicates your alrcralt Is still 
below the glidepath at this point. 

KCS SSA Compass System 

2. Capturing the ILS course can be accom­
plished without overshooting or bracketing 
with the same technique you used in Inter­
cepting an enroute course. Simply keep the 
top of the deviation bar on the lubber line 
and coordinate your tum until the bar is 
centered with the course arrow. Each dot 
on the LOG deviation scale represents 1/2 
degree of deviation when tuned to an ILS 
frequency. 

4. You are now centered on the localizer and 
the glideslope. Once again, the Kl 525A 
shows your aircraft ts crabbed about 5• to 
the right to maintaln the localizer course. 

Note: For system /Imitations refer to your 
Ffight Manual Supplement. 
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KCS SSA Compass System 

BACK COURSE 
APPROACH - (REV) 

If a back course approach is 
required, it can be accomplished 
as easily as a front course 
approach. The course arrow 
should always be set on the front 
course inbound localizer course. 
This will result is conventional pic­
torial deviation sensing even on 
back course. The Kl 525A display 
gives you an accurate picture of 
where you are at all times during 
the approach and procedure tum. 

1. You are outbound on the back localizer 
course, having already set the course 
pointer to the inbound front course at 238°. 
The heading bug is preset at 193° for the 
procedure tum. (Since there is usually no 
glidesiope signal on a back course, the 
glideslope pointers are out of sight.) 

3. Now you'Ve reset the heading bug to 013° 
and made a 180° tum to this heading. This 
013° heading will intercept the back course. 
The Kl 525A clearly pictures the course you 
are to Intercept and the angle of intercep­
tion. 

2. Durinp the procedure tum outbound. the 
deviation bar shows pictorially that the air­
craft (as represented by the symbolic air­
craft in the center of the Kl 525A) Is flying 
away from the localizer centerline at a 45 
angle when the heading bug Is under the 
lubber line. Note that left· riph! deviations of 
the course bar give "fly-to indicators, just 
as on the front course. 

4. You have smoothly intercepted the back 
course. Since the course arrow is set on the 
front course (238°), the Kl 525A shows a 
true picture of the situation - flying Inbound 
on the back course. You may reset the 
heading bug to 058° for easy reference. 

Note: For system limitations refer to your 
Right Manual Supplement. 

40 KFC 225 Alll'OMATIC FIJGHT CONTROL SYSTEM 
Rev.0 
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General Emergency Procedures 

General Emergency Procedures 

Autopilot Malfunction 

An autopilot, autopilot trim or manual electric trim malfunction may be recog­
nized as an uncommanded deviation in the airplane flight path or when there 
is abnormal control wheel or trim wheel motion. The primary concern in react­
ing to an autopilot or trim malfunction, or to an automatic disconnect of the 
autopilot, is in maintaining control of the airplane. Immediately grasp the con­
trol wheel and press and ho ld down the A/P DISC/TRIM INTER switch 
throughout the recovery. Manipulate the controls as required to safely main­
tain operation of the airplane within all of its operating limitations. 

CAUTION: Refer to the Airplane Flight Manual or the Airplane Flight Manual 
Supplement for your particular aircraft for pertinent emergency procedures. 

Rev.0 
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Section t. General 

1.1 GTX 330/33 ES 

Gannin GTXJJM3 with ADSB out 
For il1$Ulllation In Cessna RI nK 

Aircraft Radio EO501071R(0) 

The GARMIN GTX family consists of the GTX 330 and GTX 33 (Non-Diversity Mode S 
Transponders) and the GTX 3300 and GTX 330 (DiversiLy Mode S Transponder..). The ES option of 
any of the transponders provides ADS-B extended Squiucr functionality. 

All GARMIN GTX transponders arc a radio transmitter/receiver that operates on radar frequencies, 
receiving ground radar or TCAS interrogations at I 030 MHz and transmitting a coded response of 
pulses to ground-based radar on a frequency of I 090 MHz. Each unit is equipped with !DENT 
capability and will reply to ATCRBS Mode A, Mode C and Mode SAU-Call iolcrrogation. Interfaces Lo 
the GTX 330/33 are shown in the following block diagrams. 

Figure I. GTX 330 or GTX 330D Interface Summary 

OPIIPOII lowrtacu 
GT1Cl300 

lnl-only 

Audio Panel 

Heading Source 1-------11 

Traffic System 

Secondary GPS 1-------11 

Display 

External ldent 

Squat Switch 

External STBY 

Temperatw. 
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Garmin GTX330/33 with ADSB out 
For installation in Cessna Rl72K 

Aircraft Radio EO501071R(0) 

Figure 2. GTX 33 or G"fX 33D Interface Summary 

Optional tntemcn Reautrtd 1owrtace1 

V GTll:ISO -- r ToPA"""na '\1 '- _,,._ n 
L.J 

Audio Panel l. .I Gannln ] 1· ·t GTN 6XX/7XX 

Heading Sourc:e 1 GTX33 
: Altitude Sourc:e ] 

Traffic System ~ or 

: Power/Ground ] 
Secondary GPS 

1 
GTX33D 

Squat Swltcll I 
J 

Temperature l 

External ldent ) 

External Standby; 

The GTX 330/33 performs the following ADS-B Out functions: 

• Transmission of ADS-Bout data on 1090 extended squiuer(l090ES) (1090 Milz) 

• Integration of data from inlemal and external sources to transmit Lhe following data per 14 CFR 
91.227: . 

o GPS Position, Altitude, and Position Integrity 

o Ground Track and/or Heading, Ground Speed, and Velocity Integrity 

o Air Ground Status 

o Flight ID, Call Sign, IC AO Registration Number 

o Capability and Status Information 

o Transponder squawk code, !DENT, and emergency status 

• Pressure Allitudc Broadcast Inhibit 

Document Number FMS 501071 
CASAAppro...i 
Date 30 January 20 IS 
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1.2 CapabiUtlcs 

Garmin GTX330/33 wi1h ADSB out 
for installatioo in Ccssna RI 72K 

Ain:nft Radio E0501071 R{0) 

The GARMIN GTX 330/33 with ADS-8 Out functionality as installed in this aircraft has been 
shown to meet the equipment requirements of 14 CFR § 91.227. 

1.3 Installation Configuration 

This aircraft is equipped with a GTX 330/33 with ADS-B Out system with the following interfaces/ 
features: 

Equipment Installed: 

@ #I GTX 330 D #I GTX 33 

D Ill GTX330D D #I GTX330 

D #2GTX330 D #2GTX 33 

D #2GTX 330D D 112GTX330 

Interfaced GTN 6XX/7XX or GNS 4XX/SXX Position Source(s): 

Transponder 
(#l or #2) 

OGTN725 

OGTN 750 

O GTN625 

DGTN635 

@GTN650 TXP# I 

Document NumbcrFMS 501071 
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Transponder 
(#1 or#2) 

0GNS430AW O GNS530AW 

OGNS430W OGNS530W 

□ GNC420AW OGPSSOOW 

OGNC420W 

□ OPS400W 

Poge 6 or II 

Transponder 
(#1 or #2) 
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1.4 Definitions 

The following Jerminology is used within this document 

ADS-8: Au1omatie Dependent Surveillance-Broadcast 

AFM: Airplane Flight Manual 

AFMS: Airplane Flight Manual Supplement 

ATCRRS: Air Traffic Control Radar Beacon System 

CFR: Code ofFederal Regulations 

ES: Extended Squitter 

GNSS: Global Navigation Satellite System 

GNS: 

GPS: 

GTX: 

GTN: 

XXXX Navigation System 

Global Positioning System 

XXXX T=-pondcr 

XXXX Touchscreen Navigator 

JCAO: lotematio.nal Civil Aviation Organization 

LRU: Linc Replaceable Unit 

PABI: 

POB: 

SBAS: 

SW: 

TCAS: 

TX: 

Pressure Altitude Broadcast Inhibit 

Pilot Operating Handbook 

Satellite-Based Augmentation System 

Software 

Traffic Collision Avoidance System 

Transmit 

Document Number FMS 50 I 071 
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Section 2. Llmltatiou 

2.1 Minimum Equipment 

Gannin GTX33003 with AOSB out 
Fo, in,tallatlon in Cenna R172K 

Ain:nft Radio EOS01071R(0) 

The GTX 330/33 with ADS-B Out must have the following system interfaces fully functional in order 
to be compliant with !he requirements for 14 CFR 91.227 ADS-B Out oper11tions: 

Table I. Required Eq■ipmeot 

Numbu Number 
Interfaced Equipment InstaDed Required 

Uncorrected Prcsswc Altitude Source 1 I 

GPS SBAS Position Source I or more 1 

GTN series navigator (for aircraft equipped I 
I or more 

with GTX 33/33D only) 

2.l ADS-8 Out 

The GTX 330/33 only complies with 14 CFR 91.227 for ADS-B °';It w_ben all required ~unctions are 
operational. When the system is not operational, ADS-B Out transrrut failure messages will be present 
on the GfN control interface, or CITX 330 display. 

2.3 Applicable System Software 

This AFMS/AFM is applicable to the software versions shown in Table 2. 

The Main GfX software version is display.:<! on the splash screen during start up, for the GTX 330, and 
the external LRU page on the GTN for the GTX 33. 

Table 2. Software Venions 

Softwatt Venlon 
Software Item 

(or lol<r F'AA Approwd .,.n,ons for thl• STC) 

Main SW Version 7.02 

2.4 Pressure Altitude Broadcast Inhibit (PABI) 

Pressure Altitude Broadcast Inhibit shall only be enabled when requested by Air Traffic Control whi(e 
operating within airspace requiring an ADS-B Out compliant transmitter, per 14 CFR 91.227. P ABI IS 

enabled by selecting 1he GTX to ON mode. ( 
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Section 3. Emergency Procedure• 

3.1 Emergency Procedures 

None 

3.2 Abnormal Procedures 

3.l. t Abnormal Indications 

Gannin GTX33003 with AOSB out 
For in.ttallation in Cessna RtnK 

Aircraft Radio EOSOl071R(0) 

The loss of an interfaced input to the GTX 330/33 may cause the transponder to stop transmitting 
ADS-B Out data. Depending on the nalurc of the fault or failure, the GTX may no longer be 
transmitting all of the rcquiffil data in the ADS-B Out messages. 

For GTX 330 installations: 

·rthc GTX 330 detects any internal faults or failures with the ADS-B Out functionality, the GTX 330 
. Ill annunciate this event via the NO ADSB annuncia1or on the GTX 330 display screen. When the 

GTX 330 annunciates the NO ADSB annunciation, one of the following failures or faults have 
occurred: 

• Loss of adequate GPS position data 

• ADS.B TX (transmit) is selected OFF 

When the GTX 330 annunciates FAIL lo the flight crew, the GTX 330 has detected an internal failure 
and no transponder data is transmitted. 

When a GTX 330 NO ADSB, or FAIL annunciation is received. verify proper oper111ion of all 
interfaced equipment (refer to Section 1.3) as the failure of one of Lhc$e devices could be the cause of 
the abnormal indication. 

For GTX 33 installations: 

Refettace Display Device docllmeatatlon for applicable aaauaciatlons. 

3.2.l Loss of Alrcnft Electrical Power Generation 

Loss of electrical power generation ....................................... REMOVE POWER FROM GTX 

If the GTX should be load shed due to a loss of electrical power generation, ADS-B Out dala will no 
longer be available. 

NOTE 
This guidance is supplementary to any guidance provided in the POH or AFM for the 
instaUed aircraft for loss of power generation. 

Documcn1 Number FMS SOI071 
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3.2.3 Loss of GPS/SBAS Navigation Oa.ta 

Garmin GTX330/33 wilh ADSB out 
For illSlallation in Cessna Rt72K 

Aircnft Radio EO501071R(0} 

When the GPS/SBAS receiver is inoperative or GPS position infonnation is not available or invalid, the 
GTX will no longer be transmitting ADS--8 Out data. 

For GTX 330 inslaUations: 

NO ADSB ammnclator Illuminated: 

Interfaced GPS position soun:es ........................................... VERIFV VALID POSITION 

For OTI< 33 irL~tallations: 

Reference Display Device documentation for applicable aonunclatloo: 

Interfaced GPS position sourccs ........................................... VERIFY VALID POSITION 

Section 4.Normal Procedures 

lbe proccclures described below are specific only to the GTX 330. Cockpit Reference Guides and Pilot 
Guides for interfaced displays will provide additional operating informati.on specific to the displays or 
other traffic systems. 

ADS·B Out functionality resides within the GTX transponders thereby providing a single point of entry 
for Mode 3/A code, Flight ID, !DENT functionality and activating or deactivating emergency status for 
both transponder and ADS-B Out functions. Details on perfonning these procedures a.re located in the 
GTX 330/330D Pilot's Guide. 

4.1 Unit Power On 

NO ADSB ............................................................................................................ CONSIDERED 

NOTE 

The NO ADS-B Annunciation (or associated display annunciations) may illllminate 
as the unit powers on and begins to receive input rrom external systems, to include the 
SBAS position source. 

4.2 Before Takeoff 

NO ADSB ........................................................................................................ EXTINGUISHED 

NOTE 

The NO ADS-B Aonwteiation (or associated display annunciations) must be 
EXTINGUISHED for the system to meet the requirements specified in 14 CFR 
91.227. This system must be operational (NO ADSB annunciator EXTINGUISHED) 
in certain airspaces after January I , 2020 as specified by 14 CFR 91 .225. 

Section S. Performance 

No Change 

Section 6. Weight and Balance 

See current Weight and Balance data 

Section 7. Systems Description 

The GARMIN GTX 330 Pilot's Guide, part number and revision listed below, contain additional 
infonnation regarding GTX system description, control, and function. Pilots Guides for interfaced 
displays, part nllmber and revision listed below, provide additional operating infonnation for the 
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GARMlN GTX 33. 

Tille 

GTX 330 Pilot's Guide 

XXXX GTN 725n50 Pilot's Guide 

XXXX GTN 625/635/650 Pilot's Guide 

Section 8. Handling. Service. and Maintenance 

No Change 
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Front Panel Controls (GMA 340) Function Selection Switches 

The left small knob(5, non all units controls ON/OFF function. 

l . Marker Beacon.lamps 

MKR 2 Marker Beacon Receiver AudioSelea/Mwe Button 

B(N 3. Marker Beacon Receiver Sensitivity Indicator LED's 

4. Markerlleacon RectivtrSensitivitySelectioo Button 

( 
5. Pikx. lnimom Sysiem 0CS) Volume (Also Passenger Volume on J40H) 

6. PilOl lCS¼>iceActivatcd(VOX)lmercomSquelch level 

ICS 7. Copila. and Pas5enger !CS Volume Corurol (Pull Olll for Pa$enger Volume) 

Front Panel Controls (GMA 340 Dual ADF) 
a Copilot. and Passenger vox 1rue1tom Squelch Level 

9. Crew lrlition lntera,m Mode Button 
13 9 18 10. Pilot. Isolation lmerc:om Mode Button 

11. Passmger Addres.s(J1\) Function Button 

12. ~FwciooButlCJl 

D. Transceiver AudioSclecwr Buttons (COM l, COM 2, COM 3) 

COM/ 14. Tomsmiuer(Audio'Mic) Selection Buttons 
NAY 15. Split COM Blllton(NOlAvailablein Dual ADF) 

® 16. Aircraft RadioAuchoSelection Buttons(NAV l , NAV2, DME,ADF l ,ADF2) 

Front Panel Controls GMA 340H) 
17. Annunciator Test Blllton 

18. L.ockingScrew Amss 
( 19. PhOlocell-AutomaticAnnUJJCia!or Dimming 

2 .f 3 
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on. Off. and Failsafe Operation 
The GMA 340 is powered off when the left small lmob (5, 7) is rotated fully CCW into the detenL 

To tum the uruton rolate the knob clockwise past the click. The left small knobs also functions as the 
pilOl or copilcx 's ICS volume control on the appropriate umt. A failsafe circuit connects the pilot's headset 
and microphone directly to COM I in case the powtrlSmterruptedortheurut IS turned off. 

Lighting 
LED Button annunciator and marl<er beacon lamp intensityareoonuo!led automatically bya built-in 

photocell on the front panel Nomenclature backhghting is controlled by the auoaft dimmer buss. 

Transceivers 

• Audio level is controlled by the selected COM radio volume control. 

Selection of either COM I , COM 2,orCOM 3(13)forbolh MICandaudiosourceisaa:omplished 
byprcssingfltherCOM 1 MIC. COM 2 MIC,orCOM 3 MIC(l4). Theactivecomaudioisalwaysheard 
00 the headphones. 

Additionally, each audio source can be selected independemly by pressing COM l. COM 2, or COM 3 
(13) When selected m thlSway. they remain acuve asaudiosourctS ~of wluch trarlSCeiver has 
been selected for microphone use. 

When a microphone is keyed, the active transaivtr's MIC button LED blinksapproX1111ately once per 
second to indicate that the radio IS transmittmg. 

Split COM !Not Available on Dual ADA 
Pressing the COM 1/2 button (15) activates the Split COM function. When this mode is active, 

COM I IS dedicated solely to the pilcx for MI Claudio while COM 2 is dedicated 10 the copilot for MJCJ 
audio. The pilot and copilOl can StmultaneOUSly transmit in this mode over separate radios Both pilOIS 

can sull listen to COM 3, NAV I, NAV 2, DME, ADF, and MKR as selected. The Split COM mode is 
cancelled by pressing the COM 1/2 buuon a second time. 

When in the Split COM mode thecopilcx may make PA annouoctments while the pila continues 
using COM I independent!:,,: When the PA buuon is pressed after the Split COM mode is activated, the 
copil0l'smic1Soutputovtrthecabmspeakerwhen keyed. A second press of the PA button returns the 
copilOl to normal Split COM operation. 

• 
-

If the COM radios utilize a •transmit inter/ode• system, the Split COM 
function may require that this feature is enabled. Refer to the radio's 
installation manual for guidance. GARMIN makes no expressed or implied 
guarantees regarding the suitability of the Split COM feature in a given 
installation. 

Com Swap Function 
The GMA 340allows the use of a rem<Xe mounted switch (typically on the yoke) to alternately 

transfertheactivemicrophonebackand forth between COM I and COM 2. Pressing the remote switch 
will have no affect if COM 3 is the active transceiver. Ask your installing agency for details 

Ajrqaft Radios & Navigation 

• Audio level is controlled by the selected NAV radio volume control. 

Pres5111gNAV L, NAV 2, DME,ADF L,ADF 2(16),orMKR(2)(see MKR Beacon Receiver, page8) 
selects each audio source. A second button press deselects the audio. 

In addiuon, the GMA 340 prOVK!es inputs for an unswnchedaircraft racbo (Ta RINGER) and an 
unmuted, unswitchedaircraft radio(AlIWRN). 

Speaker Output 
Pressing theSPKR button (12) selects aircraft radios over the cabin speaker. The speaker output is 

muted when a COM microphone is keyed. The GMA 340 speaker output level can beadjUSled by your 
1nstallmg agency 

PA Function 
The PA mode isacuvatedbyp~ngthe PA button (11). Then, when either the pilcx'sorcopilcx's 

microphone IS keyed, the corresponding micaudio is heard over the cabin speaker. lf the SPKR button is 
alsoacnve. thenanyselectedspeakeraucho IS muted wlule the ITUCrOphone is keyed. TheSPKRbutton 
does nol have to be previously active m order to use the PA fonction. Pilot and copilcx PA microphone 
speaker levels are adjustable by your installing agency. 

Auxiliary Entertainment Inputs 
TheGMA340and3401-l providet"mstereoentertainment inputs: MUSIC land MUSIC 2. The340 

Dual ADF has only MUSIC L MUSIC I is soft-muted durmgall aircraft radio acuvity and normally 
during ICSacuvity. MUSIC2 isa non-muted input. These inputs are compatible with popularponable 
entertainment devices such ascasseue tape or CD players. The headphone outputs of lhe9! devices are 
usedarxl plugged into MUSIC I or MUSIC 2. Two 3.5 mm stereo phone jacks should belllSlalled in a 
convenient lOClltion for this purpose. MUSIC I and MUSIC 2 havecharacterislic;thatareaffeaedbythe 
active intercom mode. Refer to the table on page 7. 

5 
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Intercom System ncsl (Pilot and Copilot functions are reversed on the 
340H) 

lntcn:om volume and squelch (VOX) are adjusted using the following front panel knobs: 

• LEFT SMALL KNOB- Unit ON/OFF power control and Pilot lCS volume. Full 
CCWDETENT position is OFF. 

• LEFf LARGE KNOB - Pilot ICS mic VOX squelch level. CW roLation increases the 
amount of mic audio (VOX level) required to break squelch. Full CCW is the "hot mic" 
position. 

• RIGHT SMAIL KNOB- IN position: Copilot JCS volume. OUT position: 
Passenger ICS volume. 

• RIGHT LARGE KNOB - Copilot and passenger mic VOX squelch level. CW 
rotation increases the amount of mic audio (VOX level) required to break squelch. Fully 
CCW is the "HOT MIC" position. 

EachofthesixmicrophoneinputshavededicatedVOXcircui1Sensuringtha1onlytheactive 
microphone(s) islare heard when squelch is broken This represents a va5l improvement over the pany­
line~ and redUCfS theamountofoockground noise in the headphones during cockpit communica­
tions. After the operator has Slopped talking, the intercom channel remains momentarily open to avoid 
closure between wordsornormaJ Jml'i('.5-

The GMA340 provides three intercom modes: PILOT, CREW and All.. The mode selection is 
accomplishedusingthePILOTand/orCREWbuuons. 

Pressing a mode button activates the corresponding ICS mode. Pressing al¢n deactivates the mode. 
The operator can switch directly from PlLOT to CREW or from CREW to PILOT by pres.sing the other 
modebutton. TheAllmodeisactivewhenneitherPlLOTnorCREWLEDareliL Toswitchfrom 
PlLOT to CREW mode, pres.s the CREW button; from CREW to PILOT, press the PILOT button. An I.ID 
ON indicaies the isolation mode is active. 

( 

( ( 

... 
• PILOT mode isolates the pilot from everyone else and dedicates the aircraft radios to the 
pilot exclusively. The copilot and passengers share communication between themselves but 
cannot communicate with the pilot or hear the aircraft radios. 
• CREW mode places the pilot and copilot on a common JCS communication channel. 
The passengers are on their own intercom channel and can communicate with each other, but 
cannot communicate with the crew or hear the aircraft radios. 
• ALL mode allows full intercom communication between everyone plugged in to the GMA 
340. Aircraft radios are heard by all. 
• MUSIC 1 and MUSIC 2 stereo entertainment inputs are affected by the irttercom mode 
selected. 

The following table summarizes the ICS operation for the di!Teren1 modes supponed by the 
GMA340: 

MODE PILOT HEARS COPILOT HEARS PASSENGER MUSIC 1 MUTING 
HEARS TRIGGERE.D BY 

Selected Rad"IOS. CopUol. Passengers. Copilot or passenger 
(LED PiloL Passengers. Copilot. ICS activity. 

un MUSIC 1. MUSIC 1. 

CREW Selected Radios. Selected Raoos. Passengers. Aircraft radio activity. 

(LED Pilot Copnot Pilot MUSIC 2. MKR activity. 
Copilot MUSIC 1. (MUSIC 1 in Dual Pilot or CopUot JCS un MUSIC 1. ADF) activity. 

ALL Selected Radios. Selected Ra<fios. Selected Radios. Aircraft radio activity. 

LED's Pilot Pilot Pilot. MKR activity. 

OFF) 
Copnot. Copilot. Copilot. ICS activity. 
Passengers. Passengers. Passengers. 
MUSIC 1. MUSIC 1. MUSIC 1. 

MUSIC l is normally muted during ICS activit}( However an installation option is available to disable 
ICSMUIE Thenmutingo£MUSIC l willnotcxx:urduetolCSactivil}( Apanelmountedswitchmaybe 
illSlalled for this function. The MU51C I mute trip level is adjUSLable by the installing agency. 

Mono/Stereo Headset 
The use of stereo headsets is highly recommended . 

• • 
If monaural headsets are plugged into stereo jacks that do not have a switch 
installed, the unit will not be damaged. 

If the pilot uses a monaural headset in a stereo jack, no audio will be heard 
during failsafe operation. When using a monaural headset the pilot's jack must 
be equipped with a stereo/mono switch and it must be set to the 'mono' position 
for proper failsafe operation. 

A person listeningona monaurnl headset will hear only the leftdwmel from the GMA340 in both ears. If 
a monaural headset is usedac one of the Jll$fI!ger positions, any other passenger listening on astere0 headset 
will hear audio in their left ear only. unles5theirheadsetbasastereo'monoswitch and it issel. for mono. 7 
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Marker Beacon Receiver 

The marker beacon is used as pan of an llS approach, and in cenain inslams, to identify an airway. 
In addition w the nonnal marker beacon functions, the GMA 340 provides an audio muting function. 1he 
lam(l> illwninate, and an :mx:iated keyed-tone is heard when MKR audio is sde.ctecl, when the aircraft 
passes over a 75 MHz marker beacon transmitter. 

Audio Audio Keying Lamp Actuated -. 
Frequency 

400 Hz -------- Blue (Outer) 

1300Hz ·-·-·-·- Amber (Middle) 

3000 Hz • • • • • • • • White (Airway/Inner) 

The lamp and audio keying for 11.S approach operation are summarized below: 

The marker beacon audio level is aligned at the factory Lo produce its rated audio outpuL However, 
the output level is adjustable by your avionics illSlalling agency 

The GMA 340's marker beacon receiver controls are located on the left side of the front panel (1 
through 4). TheSENS buuonseleaseitherhighor lowsensitivityasindicated by the HI or LO LED 
being lit Low sensitivity is used on 11.S approaches while high sensitivity allows operauon over airway 
markers or to get an earlier indication of nearing theoutermarkerduringan approach. 

The marker audio is selected initially by pressing the MKR/mute button (2). If no marker beacon 
signal is received, then pres.sing again will deselect me marker audio. This operation is similar to 
selectinganyotheraudiosourceon the GMA 340. However, if thesecondbutton pl'C$occurswhilea 
marker beacon signal is received, then the marker audio is muted b111 not deselected. The buuon's LED 
will remain lit 10 indicate that the source is still seleaed. 

TheGMA340'sSmartMute™fuoctionthenmonitorsthemarkersignalanda111omaticallyunmu1es 
the audio when the cmrent marker signal is no longer being received. 

In all cases, the marker beacon lamps operate independenlly of any audio sde.ction and cannot be 
turned off. The GMA340candriveexternal marker lamps if required. 

( 

( 

Limited Warranty 

GARMIN Corporation warrants this produa to be free from defects in materials and workmanship for 
one year from the date of purchase. GARMIN will at itssoleoption, repair or replace any components 
which fail in normal use. Such repairs or replacement will be made at no charge totheCUStomerforparts 
or labor. The customer is, however, responsible for any transportation COSIS. This warranty does not 
cover failures due to abuse, misuse, accident or unauthorized alteration or repairs. 

lliEWARRANTIESANDREMEDIESCONTAINEDHERElNAREEXQUSIVEANDINUEUOFAll. 
011-lERWARRANTIESEXPRF.SSEDORIMPUED,INOlJDINGANYUABllITY ARISING UNDER 
WARRANIYOFMERGIANTABILITYORFITNES.SFORAPARilaJlARPURPOSE,STATUTORYOR 
OTHERWISE. TI-IISWARRANIYGNESYOUSPEOACIBGAI.RJGHTS, WH!OfMAYVARYFROM 
STATE TO STATE 

IN NO EVENT SHAil.GARMJN BE LIABLE FORANYINGDENTAL, SPEOAL, INDIRECT OR 
CONSEQUENTIALDAMAGES,WHETI-IERRESUI.TINGFROMIHEUSE,MISUSEORlNABTUIYTO 
USETI-IIS PRODUCT OR FROM DEFECTS IN 1HE PRODUCT. SOME STATES DO NOT All.OWTHE 
EXOlJStONSOFINODENfALORCONSEQUENTIALDAMAGES,SOIHEABOVEUMffA.TIONSM& 
NOTAPPlYTOYOU. 

To obtain warrantyservice,call the GARMIN UISlOIOO"Servicedepanmem(91.Y.397.8200) fora 
returned merdiandise tracking number.1he unit should be securely packaged with the cracking number 
clearly marked on the outside of the package, and sent freight prepaid and insured to a GARMIN warranty 
service station. A copy of the original sales receipt is required as the proof of purchase for warranty 
repairs. GARMIN retains the exclusive right to repair or replace the unit or software or offer a full refund 
ofthepurchasepricea1itssolediscretion.SUOiREMEDYSHAllBEYOURSOLEANDEXCWSIVE 
REMEDYFORANYBRFAQ-1 OFWARRA.NTY. 

9 
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J.P.lNSTRUMENTS 
PO BOX 7033 

Airplane/Rotorcraft Flight Manual 
Supplement No. 1 

HUNTINGTON BEACH CA 92646 EGT-701 Rev B 

FAA APPROVED 
AIRPLANE/ROTORCRAFT FLIGHT MANUAL SUPPLEMENT OR 

SUPPLEMENTAL AIRPLANE FLIGHT MANUAL (INCLUDING POH AND FAA AFM) 
<FOR THOSE AIRCRAFT WlTHOUT A BASIC AIRPLANE FLIGHT MANUAL) 

( 
EGT-701 TEMPERATURE INDICATOR 

FOR 

Single and Twin Reciprocating Engine Powered Aircraft as listed 
on Master Eligibility List of 

STC SA2586NM. 

REG. NO. VH -1'fM 

SER. NO. R \=l-1 '?, 306 

This Supplement must be attached to the FAA Approved Airplane/Rotorcrafl: Flight Manual 
when the J.P. lnstrumentS EGT-701 is installed in accordance with Supplemental Type Certificate 
SA 2586NM. For those airplanes without a basic Airplane Flight Manual, the Supplemental AFM 
must be in the aircraft when the EGT-70 I is installed. 

Th<;'- c,mnation contained in this Airplane/Rotorcraft Flight Manual SupplemenU 
Su~ :nental Aircraft Flight Manual supplementS or supersedes the basic manual/ placards only 
in those areas listed. For limitations, procedures and performance information not contained in this 
supplement, consult the basic Airplane Flight manual, Markings and Placards. 

FAA APPROVED: 

Manager, Plight Test Branch, ANM-160L 
F( l Avialioa Admiuistutioa 
L\..._ J8des Aircuft Cerlifica.tioa OCficc 
1•raasport Airplane Certi fic;,tion Directoruc 

( /. 



J.P.INSTRUMENTS 
PO BOX 7033 
HUNTCNGTON BEACH CA 92646 

Revision Description 
No. 

Original Complete Fli.ght Manual 
Supplement for 
EGT-701 

A Added Fuel Flow features & 
Switch. 

B Added RPM and Manifold 
Pressure features 

Airplane/Rotorcraft Flight Manual 
Supplement No. 1 

EGT-701 Rev B 

Affected Approval l 
Pages 

1 thru 4 e~ 
ANM-160L 
PAA, LA ACO 

Transport Airpl r 
D i rector ate 

Date //-/'],- o/ "\..--' 

2 thru 4 

/}:fr~ 
ANM-160L 
FAA, LA AC0 
Transport Airplane 
Directorate ( 
Date t~--/J-f._b 

2 thru 4 ~~~ ,,. l7 
-Mgr. Flt. Test Br. 
ANM-160L 
FAA.LA ACO 
Transport Airplane 
Directorate 
Date 6 --(7-?? 
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J .P.INSTRUMENTS 
PO BOX 7033 
HUNTINGTON BEACH CA 92646 
I-GENERAL 

Airplane/Rotorcraft Flight Manual 
Supplement No. I 

EGT-701 Rev B 

The EGT-701 temperature indicator displays temperature digitally and in analog format. The EGT as 
displayed is based on probes located near the exhaust outlet for each cylinder and the TIT probe, if 
installed, is adjacent to the turbo charger. These probes are not necessarily collocated with the 
priny ,robes therefore, EGT-701 may not indicate the same as the aircraft primary instruments. 
The h. _.og display is an electronic bar graph (vertical columns, one per cylinder) ofEGT & TlT 
temperatures presented as a percentage of 1650°F. Below the vertical columns the specific value for 
EGT and CHT are displayed digitally. The dot over the column indicates which cylinder's digital 
information is presently displayed. The missing bars at the base of the columns indicates the hottest 
and coldest Cylinder Head temperature trend . During Lean Find mode the leanest cyl inder is 
displayed along with the fuel flow (optional) at that time. Depressing the LF and STEP button 
simultaneously brings up the adjustable scan rate function, OAT in °C or °F. Depress the LF button 
will r --~e the value of the rate or OAT in °C or °F. Exit by Depressing STEP. 

If the cu f-701 buttons are not depressed for 10 minutes the system will start scanning 
automatically. Depressing the STEP button will stop the automatic scan and index through all the 
functions available. During constant power cruise, if the the LF button is depressed for five seconds 
the bargraph will level at mid scale. The leveled bars represent the peaks of each column. Each bar 
represents 10 °F and now acts as an EGT & TIT !rend monitor, quickly showing an increase or 
decrease in temperature. Depress again to return to normal; nothing else is alTected. With the fuel 
flow option there is a three position toggle switch. The positions are: I ) EGT, digital and bargraph 
display of temperatures, 2) FF, digital display ofGPH, REM and USED Fuel. Temperature 
bargraph remains. 3) Both, cycles through everything installed. The data port output, sends RS232 
serial data every 6-sec. 

Opr{ of Fuel Flow, TIT, OAT, 1A T ( induction air temp.), OIL, BAT (voltage) and are only 
displayed digitally with headlines after the number, as "230 OIL• or" 14 GPH". A large value (50 +) 
of"CLD" indicates shock cooling usually associated with rapid descents at low power. Optional 
functions not installed will not display. RPM is displayed constantly in the upper display with no 
alarms. MAP is shown in the scan display. 

Alarm limits set for 
this instrument if 
different from JP! 
limits. 
( 

g~~-- --EGT 1340 F 
TIT ___ _ 
DIF ----CLO ___ _ 
BAT ----TF.CH ___ _ 
( -E. _ _ _ 

0 
Step Button 

WITCH \ 

~ 
Lean Find Button 

PIN EGT-701 



J.P.INSTRUMENTS 
PO BOX 7033 

Airplane/Rotorcraft Flight Manual 
Supplement No. 1 

RUNTfNGTON BEACH CA 92646 EGT-701 Rev B 

GENERAL (cont.) 
An alann causes the digital function to flash as soon as the particular limit is exceeded. Factory set 
alarm limits for Cl-IT (450 °F) and OIL (230°F) are lower than the actual aircraft limits and ( •ot 
be set by the pilot. The values may be adjusted to suit individual preference by a qualified 
technician. Other factory set alarm limits are: "BAT" Voltage 15.5/11.0 or 31 .0/22.0 Hi/Lo as 
appropriate; "DIF" (differential Hi/Lo EG1) 500 °F, "TIT" 1650 °F Hi; "OIL" Lo 90 °F; "CLO" 
(Rate of change of cylinder head temperature in degrees per minute) -60 degrees/minute. The pilot 
should be aware of the setting of each alarm for his particular aircraft. An alarm is "Canceled" by 
~olding the step button in for 5 seconds and seeing the word "OFF". Then, only that particular alarm 
1s canceled. Canceled alarms will not appear again until the power has been removed and reapplied 
to the E~T-701. The.entire display dims automatically depending on the ambient lighting'( 

The Cyhnder Head with the Gasket probe and oil temperature will indicate generally higher 
temperatures than instruments provided by the aircraft manufacturer because the EGT-70 I sensing 
thermocouples arc not collocated with the primary instrument sensing probes. Therefore, airplane 
flight manual limitations based on primary instrument indication take precedence over those of the 
EGT-701 

11 OPERATING LIMITATIONS 
A. The EGT-701 may not replace any existing instrument or indicator required by the 
aircraft type design or operating limits. 
B. The EGT-701 display may not be used in lieu of, or to supersede, engine oper1 ,, 
limitations established by the airframe or engine manufacturer during certification.\ 

Ill. EMERGENCY PROCEDURES 

No change 

IV. NORMAL PROCEDURES 

CAUTION 
Comply with manufacturer's Airplane 

Flight Manual leaning procedure. 
Do not exceed applicable engine 

or aircraft limitations. 

( 

After establishing desired cruise power depress the LF button to activate the Lean Find 
Mode. As the mixture is leaned, one column on the EGT-701 display will begin 
blinking, indicating the exhaust gas temperature for that cylinder has peaked showin 
digital value along with the fuel flow (option) at that time. Continue with the leaning 
procedure as recommended by the aircraft manufacturer while monitoring the primary 
engine instruments and the EGT-701 display. Once the leaning procedure has been 
completed, depress the Step button briefly to exit the Lean Find Mode and enter the 
Monitor Mode. 

--

--c 

--"-~ « ~ hizllum Ninmmumar, 

§}upplttntnnd muve Qittfifiartt 
.lfl"~ SA00432SE 

9:l,:,~ ilk,u/u J . P. Instruments 
P.O. Box 7033 
Huntington Beac:h, CA 92646 

-=-,-¥-tdMd.~,;.d.fRu~;'--d.~,;,,~..a<d.~~~ 
a,+u~-'"---4 d. ~,,_,,,,,;_,/!A-<• ,/d. • .!ly,4c,o1 

"See allached FM Aiil>«MMI Model Usl (/\Ml ) 

No. SADOC32SE lor • Nst ol oflP'0\19d alrplone 

-and applicable aowonhlneu r~a. 

~ ,/d. ~~ ~ - Fuel tlow transducer installed in accordance wilh 
J.P. Instruments (JPI) Fuel Flow Installation Manual, Report No. 503, Revision 8, dated Marcil 14, 1997, 
and manufac:hnd In aceo<danc:e with JPI Drawing Ust Report No. 500 Revtsion B, daled 
Marcil 14, 1997. 

Note: This STC requires Ille Installation of either. 
1. JPI Fuel flow option with the EGT-701 temperalln idcaling system per STC SA2586NM: or 

2. JPI FS~SO fuel flow Indicating system per STC $A00861SE. 

~....,(~• Approval of lhls change In type design~ lo the am-art models listed 
on the AMl only. Ttis app«>Yal •houtd not be extended to other airaaft of these modelo on which other 
previously app,oved modificatlons are inc:orporated unless l is detem,ined that the relallon61'ip 
be'- this c:hang• and any of tho$e olher previously approved modifications, including changes in 
type design. will Introduce no 8dVerse effect upon Iha abworthlness of that •aaa. A copy ol lhls 
cenillc:a1e, and FM Approved Model List (AMl) No. SA00432SE must be malnlalned as part of the 
permanent rec:o<ds for the modified airaall. 

If the holder ag,ees lO permll anolher person lo LtSe lhal c:ertif,cate 10 alter the produd, the holder shaJ 
.._- give the olher person written evtdenc:e of that permission. 

!l,l;, ~--d. ~~.,.{..,(;, d./.w;',--w-,./J.4',_....,.~~ 
~~,.-t.,(,.,. .. -J.4.:,~,4~Jf14i/,.a.~-,/d, 

,9'"....,./g~g~ 

g.,,,-,1~- Januaty 3, 1997 

g-,...,-,1-• May 2, 199'7 

,,,,,_.,,,._,_,,,_.,_ • ._.,..,_,,,OOll.,_ncl_>,.....,_ 

Subject: Permission to use STC. 
To Whom It May Concern: 

- J.P. Instruments holder of STC SA00432SE and STC SA00861SE 
grants to the purchaser of the EDM-700 series (PN EGT-701) or 
the (FS-450) PN 450000 Serie UEL FLOW INSTALLATION 

permission to use the STC./'.3F-IUU432SE, or SA00861SE 



__ ,,__ 
~ ri ~.Jthtai ki,dimi J.aninimralim1 

~ Wtw-t Qtttfifu:ate 
.JYtun<fv SA00861SE 

J. P. Instruments 
P.O. Box 7033 
Huntington Beach, CA 92646 

-~ r,w IA#~,;, 0# ~~fod.~_,.,.,,,l,,d .. .ud. &..,~ ,,,../,.,,.,m,"MJ 
t,/,,,,,fo&1 ~,{,,,,-.,_t, d.~~ 6/!Jf'aA • ,/r/4 • ~ 

&.p,:,.a/~-IT,wu ~.,Y,.,,k. ·See attached FM Approved Model List (AML.) 

~- No. SA00881SE for a U.t of approved airplane 
.AI,,k~ models and appicable aiw"'1hlneu regulations.. 

~ -/lk ~~ ~- lnstanalion of J.P. Instruments (JPI) fuel flow lndlcat1119 system 
In accordance with JPI lnstaftatlon Manual ~50. Report No. 400, Revision ., dated August 16, 2000, 
or later FAA approved revision. 

~,., ""'~-- Approval of this change in type design applies to the aircraft models listed 
on the AML only. This appr011al should not be extended lo other aircraft of these models on "'1"llch other 
previously approved modifications are incolporaled unless it Is determined that the relallonshlp 
between this change and any of lhose other previously approved modifications, including changes in 
type design. will introduce no adverse effect upon the airworthiness of that aircraft A copy of this 
Certificate, FAA Approved Model List (AML) No. SA00861 SE. and Airplane Flight Manual Supplement 
No. 1, dated December 18, 2000, or later FAA approved revision, must b3 maintained as part of the 
perrnanenl records for lhe modified aircraft.. 

Nole: This STC requires the installation of a fuel flow transducer per STC SA00432SE; or alraafl listed 
on the FM approved AML SA00-132SE and that have been prOlliously modified with a fuel flow 
ind~tlon ~ystern that utilizes the Flowscan fuel flow transducer, PIN: 201-A, 201.a, 201-C or 231 are 
eligible for installation for the FS-450. This certificate does not constitute instaftalion approval of the 
fuel flow transducer. 

If the holder agrees lo perm~ another person lo use !his certificate to alter the product, the holder shaD 
give the other person wriUen evidence of that permission. 

!JAH~~d..~""4,,.(k,/,:, IA# kufo'f'l""'-/,44',_,.;,. .,.,#du,,L,~ 
~ ~ ,,,-<,,,( ,,,.,. t.n.u:,,,d'M,444,:, .~ ,.,~4 a, V.£..,;.,:,t,,u,,,,/1/4 
Y-'-,,/V....-~--!lw.._,,,~. Apri7, 2000 9--

0eoember 18, 2000 

lldlt1Q Managot. 5eallla l\ltcnft 
CenllicaflonOl&ce 

Nff-o/W._ls_b)'•halnol-Sl,000.«--00I.--J,.,..._o,-. 
1111o __ ,,_ __ l>I_..W,FAR21.41. 
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U.S. Deportment 
ol TronspDftolion 

F.deral Aviation 
Adminiltrotion 

DEC- l .21» 

J:P. Instruments 
Mr. Joseph Polizzotto 
3402-1 West MacArthm 
Santa Ana, California 92704 

Dear Mr. Polizzotto: 

J.P. Instruments, Fuel Flowmeters; 
Technical Standard Order C44b 

Transport Airplane Dlrtetorat• 
Los Aneelu Alrcratl 
C-utill<atloa Oltke 

J9'10,..,_Boulcvud 

~ Qlifcni& 911712,-4137 

Your application dated November 29, 2000, requesting the issuance of a Technical Standard 
Order (fSO) authorization in accordance with the procedural requirements of 14 Code of 
Federal Regulations (14 CPR) Part 21, Subpart 0, has been reviewed. Based upon your data 
and statement of conformance certifying your article(s) has met the requirements of 14 CFR 
Part 21, Subpart O, and the minim.um penonnancestandardsofTSO C44b (Ref. 14 § 21.305, 
authorization is hereby gJ311ted for the following. 

MODELNO. 

FS-450 

DESCRIPTION 

450000() Fuel Flowmeter 

The technical data submitted with your application have been accepted to fulfill the 
requirements for your TSO authorizatl.on and will be retained in our files. For your 
informatl.on the oonditions and tests required for TSO authorization are minimum pcrlonnance 
standards. The article(s) may be installed oo or within a specific type or class of aira:aft only 
if further evaluation by the userftDStaller documents an aa:eptable installation that is approved 
by the Administrator. 

( 

The quality control procedures contained in your quality control manual, cunently on file at 
'.he Los Angeles Manufacturing Inspection District Office, and your statement that those 
procedures will be applied to the manufacture of the subject articles at the above address, are 
consideml adequate in accordance with14 CPR§ 21.143. 

Effective this date, your authorization to use TSO procedures is extended to include tho 
subject article(s). You may identify this article(s) with the applicable TSO marlcings as 
required by TSO C44b. 

Purpose• Ai>iatlon Safety Pro{usionalism • T«hnial E.xcdwiu Prik -Higwr Qualiry 



J.P JNSruRMENTS FAA APPROVED l{ODEL LIST (AMI..) FOR : 
I- INSTALLATION OF 1llE EGT 701 SERIES FUEL FLOW TRANSDUCER NO SA00432SE 

TSO-C44b Rer><>rt No «o 11/26/00 2- INSTALLATION OF THE (FS-450) 450000 SRIES STC SA 00861SE 
Reaulatlon Method ofComoll■nce FUEL FLOW INSTRUMENT and TRANSDUCER 

2)8cope Types: T~I Type ft - Cct.al1er IYJ)e Instrument that Indicates both fuel 
rvoen consumed and auantihl remainlna. 1. Aeroslar PA-60-600, 601, 601 P A17WE FAR23 12118/09 

3.1.1 materials 
3.1.2 WCl'kmanshlo 

3.2 ldentlfl(:aUon . .:_,: .. ... 
~ 
C 

3.3 Environmental !~ See section 5, 6, 7 

Ji 3.3.1 Temperature Instrument Location: Power Plant Compartment 

~i PASSED 
3.3.2 Humidity: PASSED 
3.3.3 Vlbr■tlon Power Plant Mounted: - -:~ . . 

PASSED 
. . • ~I ; ~l . ···-. 

3.3.4 Altitude PASSED 
3..4 Radio Interference PASSED Additional """'"" - ,..,c:;tion 6.0 \ 

- 1 
/PinM\ PA-60-602P, -700P 

2. Aeros1ar 650. 680, 700, 700A, 700CR A17WE FAR23 12/18109 
IPl=l 

3. Aero Commander 100-160 1A21 CAR3 12/18/00 
4. American Champion 8KCAB A21CE FAR23 12/18/09 

Aircraft Com. 
5, American Champion 7GCBC. 7ECA. 7GCBA, 7GCAA. 7KCAB A-759 CAR 12/18/09 

Alrcrartc-. ◄a 
6. Ametlcan Champion 8GCBC A21CE FAR23 4/9/02 

Alrcrall l'..vn, 

7. Ame/lean General AA--5, AA-SA. AA..SB A16EA FAR23 12/18/09 

~( Aln:rart Holdt~, 
'-- Grumman 

8. ,erican General AG-5B A16EA FAR23 12/18/09 
3.5 Magnetic Effect PASSED Aircraft Holdings, 
4.0 Detall Rea. Grumman 

4.1.1 lndlcaUng Method Type II lnsll'ume!1t wi1h • 00tln1Br ID indic:atll both fuel r 
consumed and "'"'"tav remalnlno. 

9. American General M -1, M-1A, M-1B, AA-1C A11EA FAR23 419/02 
Aircraft Holdings, 

4.2 Dlal MArklnas 
4.%. 1 Finish PASSED . ... 
4.2.2 Numerals PASSED 
4.2.3 Graduallons PASSED ' . 
4.2.4C01mten PASSED . ' 
4.2.5 Vlslbllltv PASSED 

GIUtnman 
10 American General Alrcran GA-7Twln A17S0 FAR23 12118/00 

Holrllnns, GMMl8n 
11 Alllal Alraafl Inc. A•1, A-1A. A·1B A22NM FAR 23 4/9/02 
12 Beagle (DeHavllland B121 series 1 and 2, 3 \ A22.EU FAR 2/911)◄ 

Support Lid.) 21.29 
IBt!Ush Aerosoace) FAR 23 

4.3 Row Direction PASSED 13 Beech 0-17S A-e.49 CAR3 11/30/05 
4..4 fuel Cha.racterlstlcs All tr.anamltters are specif,c;,lly designed to ~ wi1h al 14 Beech 016S, 018C, E16S, C--45G, TC-45G, C-45H, TC-45H. A-765 CAR3 12/18/00 

.. aviation fuel I 

4.5 Power Variations PASSED \ 
,u hfetv Provision PASSED 

1 Twin TC-45J or UC-45J (SNB-5), RC-45J (SNS..SP). G18S, JRB-

- 6 3N, 3NM 3TM, P & W WasPS Jr. 
15 Beech lwln E111S-9700 A-765 CAR3 7/8/09 

5.0 to 5.5 PASSED. 16 Beech 35-C33A. !"33A E33C 3A15 CAR3 12/18100 

11.0 Individual performa,,ce Tested to Categorf "M", This categofy may be suitable for 
req. Additional tesUno: equipment and associated in!en:onnocting wiring located In 
00-1600. the electronic bay of an alrcralt 

Section 21 .3 Conducted RF Emlsslon 

17 Beech (YT-34) 45, (T-34A, B-45) A45, (T-34B) 045 5A3 CAR 3 12/18'09 
Cont E-225-3 

18 Beech 19A, M19A, A23-19, B19 A1CE CAR3 219/04 
C24R, B24R 

Sectio n 21, Emi ssion o f a). Passed categofy M 19 Beech B23.C23 A1CE CAR3 12/18/09 
Radio Frequency Energy b ). Passed category M 

Section 21.4 RIKllat.d Rf Emission 
20 Beech 35, A35 B35 C35 035, E35 F35 GS5 35R A-777 CAR3 12/18/09 
21 Beech H35 3A15 CAR3 7/6/09 

Passed catRnnrv M 22 Beech J35. 1<35, t.135, N35, 1135, \135A, V35B, 35-33, 35-A33, 3A15 CAR3 12/18/09 
1.1 Scele Error PASSED 35-l:133, 3S-C33, 35-C33A. S35, P35, NS5 E33, F33, F33A, 
1.2 Dlelectrlo F33C G33 36 A36 A36TC B36TC 

1.%.1 Insulation res. Nol Annlbblo 

1.2.2 Overnnte.nUal Not Annll,,al,le ( 

1.2.2. 1 Hermetlcallv sealed Not •ftft•....,blc 
~ =( 

Beech V35, V35A. V35B 3A15 CARS 12/16/00 

~ Beech G36 3A15 CAR3 7/6/09 
25 Beech 850, C50, 050 A1CE CAR3 7/6/09 

11.3 Le.a k test PASSED 26 Beed! 56TC, A56TC 3A18 CAR3 716109 

7.1 Low and High PASSED 
te.mi>erature. 

27 Beech 58, 58A . 3A16 CAR3 12/18'09 
28 Beech 58P, 58PA. 5BTC, 58TCA A23CE FAR23 12118'09 

7.2 Extreme Temperature PASSED 
' Exnnsure --·• ,-. .;_ .... , .. 

7.3 Maonetlc Effect PASSED 

7.4 Humidity PASSED 

29 Beech 95-55, -ASS, -855, -B55A, -C55, C55A, 055, 055A, E55, 3A18 CAR3 12/18109 
E55A 

30 Beech B<i'iA 095A E95 95-B55B 3A16 CAR3 12/18/00 
31 Beech G58 3A18 CAR 3 

,. 
7.5 Vlbnitlon PASSED 

~ 
( 7/8/09 

--»: Beech GO. MO 960 A12CE FAR23 1/27103 . 
7.5.1 Resonance: 
7.5.2 Cycllng: PASSED 

33 Beech 65-aO, 65-A80, 6S-A80-8800, 3A20 CAR 3 7/6/09 
65-SB, 65-aBO 

34 Beech 76 A29CE FAR23 1/27/03 
7.6 Locked rotnr PASSED 

35 Beech 95 B95 3A16 CARS 12/18/09 
36 Bellanca 14-19·2 1A3 CAR3 4/9/02 
37 Bellanca 17--30 1A3 CAR3 12/18/09 



38 

39 

40 

41 

42 

43 

44 

45 
46 

47 
41 
49 
50 
51 
s• 
53 
54 
55 
56 
57 
58 
59 
60 
61 

60 

63 
64 
65 

66 
67 

68 
69 
70 

71 

72 
73 

74 

75 

76 

77 

78 

J.P.INSTURMENTS FM APPROVED MODEL LIST (AML) FOR: 
1 INSTALLATION OF THE EGT 701 SERIES FUEL FLOW TRANSDUCER NO SA00432SE 
2- INST All.A TION OF Tl-IE (FS-450) 450000 SRIES STC SA 0086 ISE 

FUEL FLOW INSTRUMENT and TRANSDUCER 
Bellanca 17-30A, 17-31. -A, 1A3 FAR23 2/9/04 

Bellanca 17-31ATC 1A3 FAR23 2/9/04 

-Boeing Steannan 75, A75, E75, A751.300, A75, 875, A75N1, A75J1 A-743 CAR 
1\ 

) 

4a 

Boeing A75L3 A-743 CAR 7/6/09 
ISlearman I875A E75N1 875N1, D75N1 4a 

Cessna 120, 140, A-768 CAR 3 12/18/00 

Cessna 140A 5A2 CAR3 12/18/00 
Cessna 150, 150A, B, C, D, E. F, G, H, J, K, L, M, lA19 CAR3 4/9/02 

A150K. A150L, A150M, 152 A152 
Ce$$11a 170 170A, B A-799 CAR3 12/18109 
Cusna 172, 172A, 8, C, D, E. F, G, H, lA12 CARS t "•l()9 
Cessna 1721 I<. L M N P, Q 3A12 
Cessna 172R 3A12 -FAR23 ,_ ,c!I09 
Cessna 172S 3A12 FAR23 1/27/03 
Cessna 172RG R172E. F, G, H, J, K, 175, 175A, 8 C, P172D 3A17 CAR3 12/18109 
Cessna 177, 177A. 1778 A13CE FAR 23 12/18/09 
Cessna 177RG A20CE FAR23 12/18/09 
Ces,,na 180 1ruu. 8, C D, E, F, G, H, J, K 5A6 CAR3 12/18109 
Cessna 182 182A 8, C, D E, F, G, H, J, K, L, M N, P, Q , R 3A13 CAR3 12/18109 
Cessna 182T T182T 3A13 CAR3 12/18/00 
Cessna 182 Series AJr Planes Coro. 3A13 CAR3 12/18/09 
Cessna 182S 3A13 FAR23 12/18109 
Cessna R182, T182, TR182 3A13 CAR3 12/18109 
Cessna 185, 1A!iA 8, C, D, E A 185E. A185F 3A24 CAR3 12/18109 
Cessna 188, 188A, 1888, A188 A188A, A1888, T188C A9CE FAR21 12/18/09 
Cessna 195, -A. ·8 A-790 CAR3 r 1= Cessna 206, P206, P206A. B, C, D, E, TP206A, 8, C, D, E, MCE CAR3 

U206 U206A. B, C, D E F, G TU2MA 8, C, D, E F, G 
Cessna 206H MCE CAR3 12/18/00 
Cessna T206H A4CE FAR23 12/18,W 
Cessna 207 207A. T207 T207A A18CE FAR23 12/18,W 
Cessna 210, 210A, 8, C, D, E, F 210--5, 210-6A, T210F, T10G, 3A21 FAR2.3 12/18/09 

T210G, 210H, T210H, 210J, T210J, T210K, 210K, 210L, 
T210L, 210M, T210M, 210N, P210N, T210N, 210R, 210R, 
T210R 

Cessna T303 A34CE FAR23 1/27/03 
Cessna 310, 310A, 8, C, D, E, F, G, H, E310H, E310J, 3A10 CAR3 12/18/09 

3101, J, K, L, N, P, Q, R 
310J-1, T310P, Q , R, T310Q, 310R, T310R 

Cessna 320, A, 8 C D. E F 320-1, 335, 340, 340A 3A25 CAR3 r '11)9 

Cessna 336 A2CE CAR3 \ ~ 
Cessna 337, 337A, B, C, 0, E, F, G, H, T3378, C, D, E, F, G, H, ASCE CAR3 12/18/09 

M3378 P337H T337H-SP 
Cessna 401, 401A, 8, 402, 402A, 8 , C, 411, 411A, A7CE CAR3 12/18/09 

414, 414A, 421, 421A 4218 421C 
Cessna 404 A25CE FAR23 2/9/04 

Cessna (Columbia) LC41-550FG) A00003 FAR-23 7/6/09 
SE 

Chap81T8I Molon, A18EA AERO 7/6/09 
(Great Lakes) BULL 

( 2T-1A·1, -2 7-A 
FAR23 -Cirrus SR-20 A00009 FAR23 12/18/00 

CH 
Citrus SR-22 A00009 FAR23 1/27/03 

CH 
Commander 112, 8, TC, TCA, A12S0 FAR23 12/18/09 

IGulfslream Amerlcal 114 A 8 TC 
Consofidaled 1A13 CAR3 7/6/09 

') 
.J 

J.P.INSTURMENTS FAA APPROVED MODEL LIST (AML) FOR : 
I INSTALLATION OF THE EGT 701 SERIES FUEL FLOW TRANSDUCER NO SA00432SE 
2- INSTALLATION OF THE (FS-450) 450000 SRIES STC SA 0086 ISE 

FUEL FLOW INSTRUMENT and TRANSDUCER 
Aeronautical (LanShe) l.AKE250 

79 I' OeHavllland DHC-2 Mk. I A806 CAR3 7/6/09 

1--
80 Enstrom Helicopler F•28A H1CE 7/6/09 

CAR6 
81 EXTRA EA-300, S, L, A67EU FAR 12/18/09 

FLUGZEUGBAU EA-300/200 21.29 
FAR23 

82 EXTRA EA-400 A"3CE FAR 23 4/9/02 
FLUGZEUGBAU 

13 GENERALAVIA F20 A38EU CAR3 12/18/09 
84 GENERALAVIA F22B A75EU FAR23 12/18/09 

( 
F22C 

'as Grumman HU-16C A23NM FAR 1/27/03 
(Dennis 8uehn) 21.25 

86 Grumman G-44, G44A, A-734 CAR 11/30/05 
4A 

87 Hello H-295, HT-295, H-395 1A8 CAR3 1/27/03 
/Alliance Aircraft\ 

88 Heffo H~918 1A8 CAR3 2/llJ0.4 
/Alliance Alraatll 

89 Hello H-391, H-800 1A8 CAR3 11/30/05 
(AJnance Airorart) 

90 Hughes Helicopter 269A, 269A·1, 2698, 269C 4H12 7/6/09 
(Schweizer! CAR 6 

91 Jobmasler Company DGA-15P (Almy UC-70, Navy GH-1, GH-2, GH-3, NH-1) A-717 CAR 12/18/09 

'gi 7" 
4a 

Lancalr LC40•550FG A00003 FAR-23 12/18/00 
SE -,-

LanSt>e Aerospace MAC-1458 lA1 FAR23 2/9/04 93 
LLC, (Micco\ 

94 Maule MX-7-180, A, 8 3A23 CAR3 12/18/09 
MXT-7-180 A B 

95 Maule MXT-7-160 3A23 CAR3 1/27/03 
96 Maule M•7•260 ' - 3A23 CAR3 12/18/09 
97 Maule M•7•260C, MT-7-260 3A23 CAR3 419102 
98 Maule M-4-210, C, S, T, . 3A23 CARS 12/18/09 

M-6-210C 
99 Maule M-5-180C, MX-7-180C, MX-7-235 ·235C· M-4-220 3A23 CAR3 7/6/09 
10 Maule M-6-200 3A23 CARS 219J04 
10 Maute M-6-235C 3A23 CARS 12/18/09 
10 /" Maule M-4-220C 3A23 CAR3 12/18/00 ,__ 
10 :\. Maule M--1-2205, T M5-235 3A23 CAR3 11/30/06 

r«i Maule M-6-235, MX-7-180AC 3A23 CAR3 4-19-
2002 

10 Maule M-7-2"~• 8. C, MT-7-235 3A23 CAR3 4/9/02 
10 Prop--Jel Inc. (Meyers} 2008, C, D 3"18 CAR3 4/9/02 

10 Micco MAC-14SA,8 3A1 CAR 7/6/09 
Al,a-a/l Co. 48 

10 Moravan (Zlln) Z 143L A76EU FAR23 4/9/02 

µ,:. Moravan (Zlln) 2242 L A76EU FAR23 11/30105 

Ravo Inc. LA-4, LA-4-200 1A13 CAR3 12/18/09 
LAKE Lake Model -250 FAR23 

11 Moonev M20A, B, C, 0, E, F ,G, J, K. M, R 2A3 CARS 12/18I09 
11 Moonev M20S 2A3 CAR3 4/9/02 
11 Moonev M20L 2A3 CAR3 11/30/05 
11 Moone• M22 Af>SW CAR3 12/18/09 
11 Pi~ PA-12, •12S A-780 CAR 3 4/9/02 



J.P.INSTURMENTS FAA APPROVED MODEL LIST (AML) FOR: 
I INSTALLATION OF THE EGT 70 I SERIES FUEL FLOW TRANSDUCER NO SA00432SE 
2- INSTALLATION OF THE (FS-450) 450000 SRIES STC SA 00861 SE 

FUEL FLOW INSTRUMENT and TRANSDUCER 
111 Piper PA-18. PA-18S, PA-18 "105" (Special), PA-18S "105" 1A2 CAR3 12/18/00 

(Special) PA-18A, PA-18 "125" (Anny L-21A) 

( PA-18$ "125", PA-18AS "125", CAR ; 
PA-18 "135" (Almy L-21B), AR-7 8.10b 
PA·1BA "135", PA·18S "135", 
PA-18AS "135", PA-18 "150", 

PA·1BA "150", PA·18S "150", PA-18AS "150", 
PA-18A PA-18A "155" PA-18A "150" 12/18/00 

11 Piper PA20, PA20S, PA20"115", PA20S"115", 1A4 CAR3 12/18/09 
PA20"135" PA20S"135" 

11 Pipef PA22, PA22-108, PA22-135, PA22S-135, 1A6 CAR3 12/18/09 
PA22S-160 PA22-160 PA22S-160 

11 Piper PA-22-150 1A6 CAR3 2/9/04 
12 Plp,,r PA 23, PA23-160, PA23-250 ·E23-250 1A10 CAR3 1q' ""l -12 Piper PA23-235 1A10 CAR3 

~1ai09.,_ 12 Piper PA24, PA24·250 PA24- 260 1A15 CAR3 
12 Piper PA24-400 1A15 CAR3 12/18I09 

12 Piper PA25-235, PA-25-260 2A8 CAR3 2/9/04 
12 Piper PA28-140,-150,-151,-160,-161,-1 SO, 2A13 CAR3 12/18/09 

PA-28$-180, PA-28$-160 
PA28R-180 

12 Piper PA28-181, PA28R-200, 2A13 CAR3 12/18/09 
PA28R-201, -201T, PA28-201T, PA28RT-201. 
PA28RT-201T 

12 Piper PA28-235, -236 2A1S CAR3 12/18/09 
12 Piper PA30 PA39 PMO A1EA CAR3 12/18/09 
12 Piper PA31-350 A20S0 CAR3 12/18/09 

FAR23 
:-13 Piper PA31-325 A20SO CARS 12\_ I 

13 Piper PA31 A20S0 CARS 1'27103 

13 Piper PA31P A20S0 CAR3 11/30/05. 
13 Piper PA32-300, PA325-300, A3S0 CAR3 12/18I09 

PA32R-301 PA32R·300 PA32-301 
13 Piper PA32RT-300 A3SO CAR3 12/18/09 
13 Piper PA32-260, PA32RT-300T PA32-301T A3S0 CAR 3 12/18/09 
13 Piper PA32R-301T A3SO CAR3 7/6/09 
13 PIP9f PA34-200 PA34-200T,·220T A7S0 FAR23 12/18109 
13 Piper PA-38-112 A18SO FAR23 7/6/09 
13 Piper Twin PA44-180, ·180T A19S0 FAR23 12/18/09 
14 Pioer PM6-350P PM6-310P A25SO FAR23 12V-"9 
14 Robinson Hencopter Co. R22, R22ALPHA, R22 BETA, R22 MARINER H10W FAR27 

1' r 
E 

14 Robinson Helicopter Co. R44 H11NM FAR27 12/18/09 

14 Robinson Hellcopter Co. R44 II H11NM FAR27 7/6/09 

14 Sky EnlerJ)(ises RC-3 A-769 CAR3 12/18/09 
CRePIJblic) 

14 Navion Aircraft Company Navion, Navion A. B with 10-470 Serles eng. A-782 CARS 12/18/09 
LTD flhomDson) 

14 Navion Airaaft Company Navion, Navion A, B, C. D, E A-782 CAR3 12/18/09 
LTD (Thompson) -14 Navion Alraal\ Company Navion F. G, H A-782 CARS 1211\ • 
LTD (Thompson) 

14 S.0 .CA T .A AerospaUale TB10, TB20, T821,200 A51EU FAR 12118/09 
21.29 

14 S.0 .CA T .A AerospaUale TB9 A51EU FAR 2/9/04 
21.29 

15 Sial-MarchelU F .260, F .260B, F .260C, F2600, F .260E, F.260F A10EU FAR23 12/18I09 
CAR 
10 

J.P.INSTURMENTS FAA APPROVED MODEL LIST (AML) FOR : 
I INSTAllA TION OF THE EGT 701 SERIES FUEL FLOW TRANSDUCER NO SA00432SE 
2- INSTALl.ATION OF THE (FS-450) 450000 SRIES STC SA 00861SE 

FUEL FLOW INSTRUMENT and TRANSDUCER 
16 Slal-MarchelU F20 A38EU FAR23 12/18/09 

CAR 
10 "°Ts T y International (PiUs) $-2B A8SO FAR23 7/6/09 

16: ' .mlvair Aircraft Colp. 108, 108-1, -2, -3, .5 A-767 CAR3 7/6/09 

15' 

151 

15! 

15 

"'Ts 

_(SUnsonl 
5"411 GC-18 768 CAR ◄a 7/6/09 

Twin Convnander Aircraft 5ro-A, 6A1 CAR3 12/18/09 
Corp. 685 2M 

Twin Commander Alraafl 500-B; 500-B, $, U 6A1 CAR3 11/30/05 
Corp. wllh Me~yn STC SA011◄2SE or SA1212SE 

l( VARGA 2150A 4A19 CAR3 7/6/09 
AUQustalr Inc. 

Waco F5, F6C ATC AERO 7/6/09 
542 BULL 

7-A 
lssue Date: May 2, I 997 

Revisions: June23, 1997 (Rev B), October 9, 1997 (Rev C). July 16, 1999 (Rev D), June S, 2000 (Rev E), May 31, 2001 (Rev 
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AGni&,.. SA2586NM 
~ ~.-.,tk' J. P. INSTRUMENTS . 

PO Bo.t 7033 
Huntington l:leach, CA 92646 

_,,~~~~,;.d,~~~d,~,,,_t,,d~ ~~""' 
~d-,4,6J.~k-,-aa,~,..,,,__~ 3 .y'a,W-,J 
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• • St,e attached FAA Approved J.P. Instruments 

• Master Eligil>ility List No. SA2586NM for list 

A..«.- • of approved aircraft models and applicable TCDS 
~-✓-9r~~-
lnstallatioo of J. P. Instruments temperature monitoring systems in accordance with FAA Approv«I ). P. 
J.nstrurocnts Drawing List Report No. 100, Revisioo D, dated December 19, 1996, or later FAA approved 
revisions. FAA Approved Airplane/Rotorcraft Flight Manual Supplement No. I for EGT-701 tempe,aturo 
indicator, Revision A, dated December 13, 1996, or 1.rer FAA approved revisions. 

~~..,..~- The approval of the change in type design applies to lhe basic 
airplane of the specific models lha1 are otherwise unmodified. This approval should oot be extended 
to other specific airplanc:s of these models on which olher previously approved modifications are 
incorporated, unless it is determined that the intmelationship between this installation and any 
previously approved configuration will not introduce any adverse effect upoo the ainvortbiness of 
that airplane. If the holder agices 1o peon it another pcrsoo to use this certificate to alter the product, 
the holder shall give the Olhcrperson written evidence of that pe:nnissio1L (See continuation sheet) 
jiZ;, _,,~..,..a,~.r.d...fidiJ.a,~~~JJ-,;.,f/,,1-ti/ 
~ ~ ,..,,J.--~,1,,/di,J ~~~~/.(,,A,/~ 

( 

l)".eC.~I'~~ !Jk4,....... .. 

~./'~ ..... · December 31, 1984 

!w.,t'~.- August 14, 1985 
§?1.4,._,,(,,{-JuJy 13, 1987, November 13, 
1992, December 19, 1996, May IS, 1998, 
June 17, 1999 
.!4,~ .... .,t'a.~ 

-((--AL: g;, Prop:=~mnch . 
Los Angeles Aircraft Certification Office 

(71dr) 

.,.., .a,,. ... ,f ii,i, unijbr, if pni4,& $y • ft,, if.., """"' 11.000. ., ..,.- "" o;r,,,{i,f J ,-_ "'"'' 
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J!qmctmmt a{ ~ rn:spmbdian ·• itbmJ !J,iilfum !J,mini.&tndian 

~upplenum±al W:m,tt <tlertif iarte 
(Glo:ntinm1fom J&ftut) 

./Vam&,.. SA2586NM 

Limitations and Conditions -COOlinued 

Cylinder head, oil, IU!binc inlet ll!ld/ot exhaust g;is temperature, ~I flow equipment, tachomelel 
instrumans, and manifold pr= insllumellls required by the original type design, or if required 
by olhcr PAA approval, most n:main installed and operable. 

Aircnft listed on the FAA approved Mast.et Eligibility List SA2586NM aod lbat have bet.II 
previously modified with a fuel flow indication system that utifw:s the FloWSCSII fuel flow 
lr1IIISduccr (PIN: 201-A, 201-B, 201-C, or 231 or equiva!Cllt as listed oo page4 of the PAA 
Approved Installation Instructions, Drawing 103) are eligible for imtall.ation oftbeEGT-701 fuel 
flowoptioo. 

This certificalc does not constirule installation approval of the fuel Dow transducer. 

EOT-701 temperature indicator with tachometer(rpm) and manifold press111eoptions areeligi'ble 
for the 4 cylinder aod 6 cyliodcr Cllgincs listed on the Master Eligibility List (MEL) SA2586NM 
ooly. 

FM Approved AirplmRotOJCraft Flight Manual Supplement No. l, Rtvisioo A, dated 
December 13, 1996 or later FAA approved revision, is required with the installation of the EGi-70 
system. 

Eligible dash numbers for the EGT-701 are listed on MFL SA2586NM. 

A copy of this certificate must be maintained as part of the permaocnt records of the modified 
m,cmfl. 

-END-
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MASTER ELIGIBILITY LIST 

NO. SA2586NM 

INSTALLATION OF THE EGT 100, 200 SERIES AND 701 SERIES TEMPERATURE 

INDICATORS, 
FOR 

EXHAUST GAS, CYLINDER HEAD TEMPERATURE MONITORING SYSTEM. 

STC NUMBER: SA2586NM 

DATE: AUGUST 14,1985 

DA TE: July 20, 2008 

( 

( 

AUG ~ 2 2008 

~ Angeles Aircraft 
Certification Offi~ 
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REVISION LOG 

REVISION DATE 
NO. 
APPROVED 
NC 8-1~ 
-1 9-23-aS 

-2 7-22-86 

-3 7-13-a7 

-4 5-23-00 

-5 11-11-92 

-6 11--09-95 

-7 12-19 -96 

-8 07-14 ·98 

-9 01-13-99 

-10 06-17 -99 
-11 05-02-00 

-12 06-11-01 

-13 04-18-03 

-14 07-20-08 

TO FAA APPROVED MASTER ELIGIBILITY 
LIST NO. SA2586N 

REVISION DESCRIPTION SHEET2 

lniUal Release; Sheets 1 thru 5 
Addition of; Cessna Models 320,336,340 and Piper Models PA-38, PA-44, PA-60 series: Sheet6 ~°"'-
changes and typing corrections Omission of "AnnmvaJ Dale' column on sheet 6 and subsequent sheets 

AddiUon of: GlifstreamAmerican 112, 114. AA-5, 560 and 680: Beech 50, 60, 65. 76, Series: Bellanca 
14-13 and 14-19 Series: Cessna 185, 188, and 321 Series; Maule M-4, M-5 and M-6 Series ; Piper PA-22, 
PA-32-301 Series · Re,.,hl'.,, RC-3· Swift GC-1A and GC-18 Series· Sheets 56 and 7 
AddiUon of: Piper PA-46-3101' {MaHbu), PA-31P (Navajo) Suffix (0), added to instnmenl part oonber 
Indicating Oil !emperalure PMA'd probe, PIN 400505,-l,-C. Appricable to a.a Lycoming and Continental direct 
dri\/8 piston engines. Suffix (T) added to instrument part numllef lndicaOng tulbine inlet temperature with 
probe PIN M-111 Parenthesis () added to any inslMlent part number, will lntficate : • None, Any or Air of 
the opUoos in parenlhests are applicable. Reorganized SheetsAI.L 

Addition of: Enstrom Helicopter F-28,-28A,-28C,-28F, 280, 280C, 280f; Hughes He!loopter 269A,l i-:-
2698, 269C: Robinson Helicq,ter R22, R22-Alpha. R22-Beta. R22-Mariner, Mooney Aircraft M20t, .... ; 
Sial-Marchetti S.20&-18/F, -18/R, -20/F, -20/R, 22/R, S.208, S.208A, F .. 260, F .2608, F .260C ; S.0.CA T .A 
TB10, TB20, TB21 : Partenavia Costruzioni P68, P688, P68C, P68C-TC, P68TC, AP68TP 300. Piper 
PA-46-350P. Sheets 2,5,6,8 

Addition of: EGT-701 (series) approved airaaft hawig for 4 or 6 cyflnder eogines only. Deleted airaaft 
model: Beech, all 90 series; Pioer, PA-31T, -31T1,-31T2,-31T3. Sheets 2,3,7 
Addition of : GENERAL AIM Constru7.lonl Aeronautiche F22B. F22R, F22C & F20; Mooney M20R : Air 
Tractor AT-300, .;!01; Ayres Corp. 600$-2D.S-2R,S2R-R1340: Avions Pierre Robin R2160. 
Sheels36. 
AddiUon of: Added sheet 9 & 10 model designation system and Efiglble Part NlJTlbefs. RIMSed all Part 
Numbers, all sheets. Added Fuel Flow suffix to P/N. Removed note "EGT-701 approved for 4 & 6 cylinder 
engines only". Added Cessna 170AB, 172R Bellanca 17-30Aseries. AERO COMMANDER B-1, B-1A. . 
De Havllland, DHC-2 ~series. North American T-28A series, WACO series and Beech 45 series. 
Sheets ALL 
Addition of : l!xt11 EA-300,S, L, EA-JOMOO. Maule MX-7-ISOC, MXT-7-ISOA, 
M-7-2JS, A. B, C. M-7-260, MT-7-260. Cessna l l2S, 206H. Siai-Marchelli F 160D,E.F. Pipu PA23-2S-O 

Sheets 4.5.6 8 
Addition of : Meyers (PROP-JETS, INC) 200, 200A, B, C, D. Gulfstream American GA-7. 

Beech Model D17S, SD17S, D17R. 017A C17R. G17S. Piper PA-18 Series. Robinson R44 
VARGA Series. Grumman G21. Corrected PIN. Was EGT-710 to EGT-701 

Sheets 3,5,6 7 8 
Addition of : RPM cl MAP to idcntificatioo list for EGT-701 Shed ALI., 
Addition of : American Champ 8KCAB, 7GCBC, 7ECA, 7GCBA. 7GCAA, 7KCAB. Beech 95-58, Cessna 
l206H. Gulfstream American 114 B, TC. Maule MXT-7-180 ,A,B. Mooney (Rocket Conv. Per STC SA 
00472SE & STC SA5691NM) M20K. M20J. Pitts (Avial) S-1S, S-1T,S-2, S-2A. Christen (Avatt) A-1,,B. 
Mooney M-22., M20S, Jobmaster Comp DGA-15P. Weatherly 620, A. 8. Thompson Navion C. • 
Cessna U206A, B, C, D, E, F, G.lconv. Per $TC 2123NM) Sheets 3, , , . , 8 
Addition of : American General GA-7 • Beech V35, A, B (STC SA1035WE) • Beech, 58, 76 • Lance, LC40-

550FG • Cessna 140 (STC SA547EA) • 172,S,T• 182T, RS, T182T • 182E-Q (STC SA3825SW) • Cirrus 
SR-20 • Piper PA-18, 18A-"150" (STC SA682Al. STC SA00035NY) • Piper PA-24-200 

Sheets 1-4 
AddiUon of : Beech 77 • CiTus 22 • Cessna r.l03 • DiamondAiraaflDA20-A1, DA20-C1,DA40 • Exira 
Flugzeugbau EA-400 • Slingsby T67M260, TB7M260-T3A • Wilga 80, Wilga 2000, ·Hello (Alliance Aircraft) 
H-295, HT-295, H-395, H-391, H-391B, H-700, H-800 

Sheets5, f 
Addlllon of : American Champion Aircraft Corp, 8GCBC • Beagle (DeHa'iilland Support, Ud.) B121 seri 
1,2,3 • Cessna F182P,Q, FR182 • Chaparral Motors, 2T-1A,-1,-2 • Maule. MXT-7-160, MX-7-180AC, M-5-
200, M-7-260, M-4-220C, M-4-2205,T, MT-7-235, M5-235C • MlccoAircrall Co, MAC-145, 145A,B • Mooney 
M20TN • Moravan Inc. Z-242l.Z-143L • PilalusAircrall PC6/350, PC6/350-H1,-H2 • Piper, PA-12,-12S, PA-
22-150 • Unlvair Aircraft Corp, 108, 108-1.-2,3, 5 • WACO YMF 
(F5,F5C) AUG 22 2~ 

/JJ/11 I t/0 I... 
Sheets 2. 3, 4. 5, 6, 7 Los Angeles Aircraft 

Certification Office 

~AA At'l'KUVl:U 

MAKE 

~ 

1. Alr Tractor 
2. Avions Pierre Robin 
}- Ayres Corp. 

,. AERO COMMANDER 

5. American Champion 
Aircraft Coro. 

6. American Champion 
Aircraft Coro. 

7. American Champion 
Aircraft Coro. 

s.i ericanGeneral 
• ., craft Holdings, 
Grumman 

9. Beagle (DeHaviUand 
Support Ud.)(Blilish . 

10. Beech 

11. Beech 

' 
•• Beech 

13. Beech 
14. Beech 

15. Beech 

16. t,,,Beech 
,__ 
17. --~ceh 

18. Beech 
19. Beech 
20. Beech 

oc ~eech 

..eech 
23. Beech 
24. Beech 

25. Bellanca 
26. BeUanca 

M~ 11:K l:LIIJll:llLII T LI;) I J.t'.IN;:, I t'IUMl::1'1 1;:, t'll::l'Vt'I I : ;:,I\ ~~OOl'lffl 

SHEET- 5-

AIRCRAFT MODEL 
Part Number 

T.C.D.S. (See P. 11 for Serles) 

AT-300.AT-301 A9SW 19), (El 
R2160. A48EU (4), (A) 
600 S-20, S-2R, S2R-R1340 "3SW (9), (E) 
S2R-R3S 
B-1, B-1A Lycoming I0-720-A1A MWE (8), (0) 
100-180 MWE (4), (A) 

8KCAB A21CE (4), (A) 

8GCBC A21CE (4), (A) 

7GCBC, 7ECA. 7GCBA. 7GCAA, 7KCAB A-759 (4), (A) 

GA-7 Twin A17S0 (6T' ), (BT') 

8.121 Series 1, 2, 3 A22EU (4), (A) 

D1BS,D18C,E1BS,C-45G,Tc;..i5G,C-45H,TC-45H, TC- A-765 (9), (E) 
45J or UC-45.J (SNB-5), Rc;..iSJ (SNB-SP), E18S-9700, 
G18S, JRB-6, 3N, 3NM 3TM, P7WWasosJr. 
Model D17S, SD17S, 017R, A-649 (9), (E) 
017A, ATC-713 (9), (E) 
C17R (Army UC-43E) ATC-604 (9), (E) 
G17S ATC-779 /91, /El 
23,A23.A23A.A23-19, 19A. A1CE (4), (A) 
819,M19A,A23-24,823,C23, 
A24,A24R.824R C24R 
IYT-34l45Jf-34A, B-45IA45,fT-34Bl D45 Cont. E-225-8 5A3 /6). /Bl 
35,A35,B35,C35,035,E35, A-m (6), (8) 
F35,G3535R 
H35,J35,K35,M35,N35,P35,S35, 3A15 (6), (8) 
V35,V35A,V358,35-33,35-A33, 
35-B33,35-C33,35-C33A, 
E33,E33A,E33C,F33,F33A,F33C, 
G33,36A~,A36TC 836TC 
V35, V35A, V358 with Optional engine TSI0-520 
""'STC SA1035WE 

3A15 (6), (8) 

50, 850; 050,A,B,C,E, 5A4 (6T), (BT) 
E-5990; E.50,F.G,H,J 
58, 58P. 58PA. 58TC, 58TCA A23CE 1511, (Br) 
00, Afl.J, 860 A12CE (6T'), (Brl 
65, 65-80,65-M0,65-A80-8800, 3A20 (6T), (BT) 
65-88,65-880,A65 
A65-8200,70, 
76 A29CE /4TI, CATI 
77 A30CE (4). /Al 
95,895, 895A,D95A,E95, 3A16 (4D, (AD 
95-55.-A55,-855,-855A 3A16 (6T'), (Br) 
-C55.-C55A 
D55,055A,E55,E55A,56TC, 
A56TC 58,58A, 95-58 
14-13,14-13-2,-3, -3W A773 (6), (8) 
14-19,19-2, -3, -3A 1A3 (6), (8) 



t-AA At't'KUVt:U 

MAKE 

27. Boeing 
Boeing 

28. Cessna 
29. Cessna 

30. Cessna 

31. Cessna 
32. Cessna 

Cessna 

Cessna 

Cessna 
33. Cessna 

Cessna 
34. Cessna 

Cessna 

35. Cessna 
36. Cessna 
37. Cessna 
38. Cessna 
39. Cessna 

40. Cessna 

41. Cessna 

42. Cessna 
43. Cessna 
44. Cessna 

45. Cessna 

46. Cessna 
47. Cessna 
48. Cessna 
49. Cessna 
50. Cessna 

51. Cessna 

MA:SI t:K t:U\:ilt:IIU I Y Ll:SI J.t'.IN:S I KUMt:N l:S Kt:t'UKI: :SA :t:>~bNM 
SHEET - 6-

AIRCRAFT MODa 
Part Number 

T.C.D.S. (See P.11 for Series) 

17-30-A, 17-31,-A 17.J1TC,-A, 
(STEARMAN) A75L3,75,A75, A-743 (9), (E) 
B75, E75, A75, A75L300, 

m,(Cl IB75A. E75N1 A75J1, A75N1, B75N1, 075N1 A-743 

140 3A43 (4), (AY' 

120, 140, wilh 0-200 Conversion per STC-SA547EA A-768 (4), {A) 
140A. wilh 0-200 Conversion oer STC-SA547~ A-5A2 (4l, (Al 

150,A.B,C,D,E,F,G,H,J,K 3A19 (4), (A) 
A150K, 150L, A150L, 150M, . 
A150M, 152, A152 
170. 170A, 170B A-799 (6l, (Bl 

172, 172A,B,C,D,E,F ,G,H, 3A12 (6), {Bl 

1721,K,lM,N,P,Q,R,S,T 3A12 (4t'4\ I 

172RG, P172D 3A17 (4), 1.-<J 

R172E.F,G,H,J,K, 175, 175A B,C 3A17 /61. CBI 

m.1nA. mB A13CE (4), (A) 

1TTRG A20CE Ml. (Al 

180,180A,B,C,D,E.F.G,H,J,K 5A6 (6), (B) 

182,182A,B,C,D,E,F,G,H,J,K. 182L,M,N,P,Q,R. S, T R182, 3A13 (6), (B) 

T182, TR182 , 182RS, T182T. 
182 Serles STC SA00152W1 3A13 (6l, (Bl 

182E,F,G,H,J,K, l M, N, P, Q(Peterson,STC SA3825SW) 3A13 (6), CBI f 

F182P, Q, FR182 M2EU (6l, (Bl '-

185,185A,B,C,D,E,A185E,A185F 3A24 (6l, (Bl 

188,188A,188B,A188.A188A. A9CE (6"), (B') 

A1888,T188C 
195, 195A, 1958 A-790 m.<ci 
190 A-790 (9),(E) 

206,H P206,P206A,B,C,D,E, H A4CE (6"), (B') 

TP206A,B,C,D,E, 
U206,U206A,B,C,D,E,F,G, 
TU206A.B,C.O,E,F,G 
T206H 
U206,U206A,B,C,D,E.F,G, (Corw. Per STC 2123 NM) A4CE (6'ljRt 
'l07,'l07 A,T207,T'l.07 A A16CE (61 

210,210A,B,C,D,E,F 3A21 (6'r1ti'l 
210-5,210-SA. T210F,210G, 
T210G,210H,T210H,210J,T210J, 
T210K,2101<,210L, T210l,210M, 
T210M,210N P210N,T210N 210R P210R T210R 
310,310A,B,C,D,E,F,G,H, E310H,310l,J,K,L,N,P,Q,R 3A10 (6T'), (BT') 

310J-1,E310J,T310P,Q,R 
T310Q.310R,T310R 

(6D,l... . 321 3A11 

320.A.B.C,D,E,F,320-1,335, 340<,340A 3A25 (6T"l, (BT'l 

336 A2CE (6T), (BD 

T303 A34CE (6T'l, (BT'} 

337, 337A,B,C,D,E,F,G,H A6CE (6T'), {BT') 

T337B,C,D,E,F,G,H, 
M337B,P337H T337H-SP 
401, 401A,B, 402,402A,B,C, A7CE (6T'I. (BT') 

FAA APPROVED 

MAKE 

52. Chapanal Mo!OIS 
IGreal L.akesl 
Cirrus 

v-t, Cirrus 
55. Consofidated 

Aeronautical 

56, Diamond Aircraft Ind. 
57. Diamond Aircraft Ind. 
58, De Havntand 

~ i"RA 
FLUGZEUGBAU 

60. EXTRA 
FLUGZEUGBAU 

61. Enstrom Helicopter 

62, GENERALAVIA 
Construzioni 
Aeronautiche 

63. Grumm111 
Grumman 

( 
~~. Grumman 

Gulfstream Amefican 
66. Gulfstream Ameocan 
67. Gulfstream American 

American General 
Aircraft HokflOQ Co., 

68. Gulfstream 
69. Gulfstream 

American 

70. Gulfstream American 

71. ~Hefio (Alllance Aircraft) 

72. Hughes Helicooter 
73, Jobmaster Comoanv 
74, Lancair 
75. Maule 

7( '4aule 

n. Maule 
78. Maule 
79. Micco Aircraft Co 
80. Mooney 

MASTER ELIGIBILITY LIST J.P.INSTRUMENTS REPORT: SA 2586NM 
SHEET· 7 • 

AIRCRAFT MODEL 
Part Number 

T.C.D.S. (See P. 11 for Serles) 

411,411A, 414,414A421,421A 
421B,421C 
2T-1A, 2T-1A-1, -2 A18EA (4), (A) 

SR-20 A00009CH (6), (Bl 
SR-22 A00009CH (6), (Bl 
LAKE C-1,-2, LA-4,LA-4A,LA-4P, 1A13 (4), {A) 
LA-4-200 
LAKE250 1A13 (6'), (B'1 
DA20-A1, DA20-C1 TA4CH (4), Al 
DA40, HK36, HK36TC,TS,TTC,TTC-ECO A47CE (4l, Al 
DHC-2Mk. I A-806 (9), (E) 
DHC-2Mk. II 
DHC.J P&W WaSI>. R-1340 A~ {91, lEl 
EA-300 EA-300S EA-300!. EA-300/200 A67EU (6), (Bl 

EA-400 A43CE (6'), (B') 

F-28,-28A, -28C, -28F, 280, 280C, 280F H1CE (4'), (A') 

F22B, F22R, F22C A75EU (-4"),(A') 

F'l.O A38EU (6Tl, {BTI 
AA-1, -1A,-1B, -1C A11EA (4),(A) 
AA-5-5A-5B AG-58 A16EA 
G21, G21A 654 (9), 'El 

112,112TC,112B, 112TCA. A12SO (4), Al 
114. 114A. B, TC A12S0 (6l, B) 
GA-7 A17S0 (4TI, (ATI 

AA-5, AA-SA, AA-SB A16EA 14), Al 
500, 500-A, B, U, S, 520, 6A1 (6T), (BT) 
560, 560A,-E, 

560F, 680, 680-E, F, 680FL, 2A4 {6T'), (BT') 
680-Fl(P), 685 
H-295, HT-295, H-395, H-391, H.J91B, H-700 1A8 (6'), (B') 

H-800 1A8 {Bl, {Dl 
269A, 269A-1, 269B, 269C 4H12 (4'l, (A') 
DGA-15P (Army UC-70; NavyGH-1, GH-2,GH-3, NH-1 A-717 (7), {El 
LC40-550FG A00003SE 161, (B1 
M-5-180C, -200, -210TC 3A23 (◄"), (A') 
M-6-180 
MXT-7-180, A, B MX-7-180AB, C 
Bee Dee M-4, M-4,-4C,-4S,-4T 3A23 (6'), (B') 
M-4-210,C,S,T, M-4-220C,S,T 
M-4-180C,S,T, M-4-220, 
M-5-210C,-220C,-235C, M-6-235 MX-7-235,A,B,C 
M-7-235, A,B,C M-7-260, MT-7-260 
MXT-7-1601 MX-7-180AC, M-5-200 3A23 (41, (Al 
M-7-260, M-4-220C, M-4-2208.T, MT-7-235, MS-235C 3A23 (6), Bl 
MAC-145, 145A,B 3A1 16'), IB'I 
M20, M20A,B,C,D,E,F,G,J 2A3 (4), (A) 



FAA APPROVED 

MAKE 

81. Mooney 
82. Moonev 
83. Mooney 

Rocket Eno. Coov. 
84. Mooney 

Rocket F'M. Caw. 
85. Moravan Inc. CZLJN) 
86. Meyers 

PROP✓ETS, INC. 
87. NOl1h American 

88. Partenavia Costruzloni 
Aeronauliche 

89. Pffalus Aircraft. Limited 

90. Pioer (FS2003 Coro.l 
91. Piper 

92. Piper 

93. Piper 

94. Piper 

95. Ploer 
96. Piper 

Pioer 
97. Piper 

Piper 
Ploer 

98. Piper 

pin<>r 
99. Piper 

Piper 

100 Piper 
101 Pi""' 
102 Pi""' 

MASTER ELIGIBILITY LIST J.P.INSTRUMENTS REPORT: SA 2586NM 
SHEET-8-

AIRCRAFT MODEL 
Part Number 

T.C.O.S. !See P. 11 for Serles) 

M20K, L, M, R S 2A3 (6'), (B') 

M20TN 2A3 (6'), T'l 
M22 A6SW (6T'). {BT') 

M20K Rocket 305 2A3 (6T'), (BT') 
f ""'STC SA 5691NMl 
M20J Missile 2A3 (6T'), (Bl... 
C oer STC SA 004nSEl 
Z-242L, Z-143L A76EU (4), Al 
200, 200A. 8, C, D 3A18 {6'). (B') 

AT-6 (SNJ.2,-7),-6A,8,C,O,E,F, HG A-2-575 (9), (E) 

NA-260 (USAF T-28A) 1A18 (9), (E) 

T-28A ,B,C,D Wright R-1300-1A AR-30 
~I 

NA-260 CT-28A Conversloo l 1A18 ,,cl 
P68,P68B,P68C.~TC,P68TC,AP68TP300 A31EU (6T'), (BT') 

PC6/350, PC6/350-H1 ,-H2 7A15 (6'), (B') 

PA-12, -12S A-780 /4), Al 
PA-18, PA-185, PA-18 "105" (Special), PA-185 ' 105" 1A2 (4),(A) 
(Special) PA-18A, PA-18 "125" (Army L-21A) 
PA-18S "125", PA-18AS "125", 
PA-18 "135" (Army L-21B), ( PA-18A "135", PA-185 '135", 
PA-18AS "135", PA-18 '150", 
PA-18A "150", PA-18S "150", PA--18AS "150" 
PA--18A-"150' AR-7 (4), (A) 
PA-18-"150" 1A2 
(Crosswinds STOL STC SA682Al) °' {Peon-Yan, STC 
SA00035NYl 
PA-20,-20S,20-"115' ,20S-'115" 1M (4), (A) 
PA-20-"135" -205-"135" 
PA-22, -22-108,-22-135, -225-135, 1A6 (4),(A) 
PA-225-150,-22-160-225-160 
PA--22-150 1A6 (4), Al 
PA-23,-23-160 1A10 :r~~ PA-23-235, PA-250, E23-250 • 23-250 1A10 
PA-24 1A15 (4),(A) 
PA -24-250, -24-260 1A15 (6), (8) 
PA-24-400 1A15 {8).(D) 
PA-25 2A8 (4), (A) 

PA-25-235, -260 2A8 C6l, CR\ _ 
PA-28-140,-150,-151,-160,-161, 2A13 {4)(_ .• 
PA-28-180,-285-160 
PA-28S-180,-28R-180,-28-181, 
PA-28R-200, PA-28-236; -28-235 2A13 (6'), (B') 
PA-28R-201,-28R-201T -28-201T, 
PA-28RT-201,-28RT-201T,-28-201 
PA-30, PA-39, PA-40 A1EA 1411,(ATl 
PA-31,-31-300,-31-325,-31-350 A20SO /61), CBTl 
PA-31P,31P-350 A8EA (6T'), (BT') 

1 
J 

( 

( 

I-AA Af'l'KUVt:U 

MAKE 

103 Piper 

·"4 Piper 

pjN>I' 

105 Pinl>r 
106 Pioer 
107 P]Mr 

108 Piper 

109 Ro>nt1hl1C 

~o Robinson Helicopter 

, ,:,ial-Marchettl 

112 ~sbv 
113 S.0.CAT.A 

Aerospatiale 

114 Unlvair Aircraft Corp, 
Stilson 

115 Swift 
116 5'Mft 
117 Thomoson 
m VARGA 

Auoustair Inc. 
11! WACO 

121 WACO 
121 PITTS (AVIAT) 

White Inter.Lid. 
122 Christen (AVIAT) 

\ White Inter J rucv Inter. 
1\/eatherlv 

.:, Wilga 

MA:i I tK 1:LlulDIU I T u::, I J.l'.IN::> I KUMl:N I::, Kl:l'UK I: ::,A ~OOONIVI 

SHEET -9• 
Part Number 

AIRCRAFT MODEL T .C.O.S. (See P. 11 for Series) 

PA-32-260,-32-300,-325-300 A3SO (6'), (B') 
PA-32R-300, -32RT-300, -32RT-300T, 
PA-32R-301, -32R-301T, 
PA-32-301 -32-301T 
PA-34-200 A7SO (4T), (AT) 

PA-34-200T -220T A7SO C6T'l, CBT'l 
PA-38-112 A18SO 14), (Al 
PA-44-180, -44-1 BOT A19SO C4T'l, IA T'l 
PA-46-310P,-350P A25SO {6T'), {BT') 

PA-00--600, -ro-601, -60-700P, A, CR A17WE (6T'), (BT') 
PA-60-601P, PA-60-602P PA-60-650 
RC-3 A-769 C 6 l, I Bl 
R22, R22 ALPHA, R22 BETA, R22 MARINER H10WE (4), (A) 
R44 H11NM 16 l, I Bl 
S.205-18/F, -18/R,-20/F, -20/R, A9EU (4). (A) 
-22/R, S.208, S208A 

A1~U (6'), (B') 
F 260 F.2608 F.260C, F .2600, , F.260E, F.260F 
T67M260, T67M260-T3A A73EU 161.1 Bl 
TB9,10, A51EU (4), (A) 

TB20 TB21 200 A51EU 16'\, IB'l 
108,108-1, -2, -3, -5 A-767 (6), (A) 

GC-1A 766 (4),(Al 
GC-1B 766 /6l, CB\ 
Navlon, A ,B C, D .E ,F ,G ,H A782 /6 l, CB l 
2150, 2150A, 2180 4A19 (4), (A) 

YMF, ATC542 (7), (C) 
·YKC, YKC-S, YKS-6, ZKS-6 A-533 (7),(C) 
UPF-7 VPF-7 A--642 17l, /Cl 
YMF CFS, F5C modification oer STC SA1000Gll ATC542 m,CCl 
S-1S, S-1T, S-2, S-2A. A8SO (4), (A) 
S-2S, S-2B 161. /Bl 

A-1,A, B A22NM (4), (A) 

620, A. B A2&NE /9), /El 
PZL-104 Wilga 80 A55EU (9), (El 
PZL-104M Wiloa 2000 16\, /Al 

l'AA ~nn,nvl>rl A~U C:11nnlPmPnl i~ rM11irl>rl with 11, .. Fr.T. 701 ThP F'(.;T.7011~ l!llOlir.:ihlP. to 1111 FGT-100/200 series. 



FAA APPROVED MASTER ELIGIBILITY LIST J.P.INSTRUMENTS REPORT: SA 2586NM 
SHEET -10 -

MAKE AIRCRAPT MODEL 
Part Number 

T.C.D.S. (See P. 11 for Series) 

Model designation system by part number for EGT-701 

EGT-701 - [ ] C -0 [ I -A I ] -T I J -1 [ )-( I F -I J RIM 

I L RPM and MAP ( 4 and 6 s;y1inder engines only) 
- - FuelFlowlunction 

Induction Air Temperature (IA T) 
~ - ---- Turbine Inlet Temperature (TIT) 

Outside Air Temperature (OAT) 
t-- - - - - --- on temperature (Oil) 

Number of Cylinders (4,6,7,8, & 9,) 
with EGT & CHT function 

Model designation system by part number for EGT-100 

EGT-100- [ J -C( ]-0[ J -A[ J-T[ )-1[) 

I I I I I [_ Induction Air Temperature (IAT) 

. Outside air temperature (OAT) 

I
! I ,_ __ Turbine inlet temperature (TIT) 

'--------- Oil temperature (OiQ 
Cylinder Head Temperature (CHT) 

....._ _ _________ Number of Cyl. with EGT only/and CHT (4,6,7,8,&9) 

Example: EGT-701 • (&COAi RIM) is indicated as such on the TSO label 

EGT-701 - 6C - 0 [♦) -A[♦] -T [ ] -1 (♦] - F [ ]-RIM [♦] 

EGT701 Model 
• 6 Cylinder 
• Oil Temperature function 
• OAT, Outskle Nr functlon 
• IAT, Induction Air function 
• RPM & MAP function 

Cl 

r-AA Al'l"KVVtU MA;) I tl'l tLll>ICIIU IT LI;) I J,l',IN.> I l'lUMCN I;:, l'lCl'Ul'l I; ->P. ~:)()0111ti 

MAKE AIRCRAFT MODEL 

ELIGIBLE PART NUMBERS for EGT-701 
Nole (1) suffix •r designates lwlllS, two instruments required. 
Note (2) suffix· , • denotes turbocharged engines. 

4 
4 Cylinderwilh 
RPM&MAP 
EGT-701-( ) 
o4CR/M 
4COR/M 
o4CA RIM 
o4C'TR/M 
4CI RIM 
'4Cf RIM 
4COAR/M 

TRIM 
IRIM 

JfRIM 
<ICOATRIM 
olCOAI RIM 
4COAFR/M 
4COATIRIM 
4COATFRIM 
olCOTI RIM 
4COTFRIII 
4COITRIM 
4COTIF RIM 
olCOAIFRIM 
4CATIF RIM 
4CATRIM 
4CAI RIM 
4CAFRIM 
4CATI RIM 
4CATFRIM 
4CAIFR/M 
4CTIFRIM 
◄CTI RIM 
◄CTFRIM 
4CIFRIM 
4COATIFRIM 

Part number Series 
4 
4 Cylinder 

EGT-701-( ) 
4C 
4CO 
4CA 
◄CT 
4CI 
4CF 
4COA 
4COT 
4COI 
4COF 
'4COAT 
4COAI 
4COAF 
4COATI 
4COATF 
4COTI 
'4COTF 
4COfT 
'4COT1F 
~F 
4CATIF 
4CAT 
4CAI 
4CAF 
4CATI 
4CAlF 
◄CAIF 

◄CTIF 
◄CTI 
4CTF 
4CIF 
4COATIF 

6 6 
6 Cylinder v.ith 6 Cylinder 
RPM&MAP 
EGT-701-( ) 
SCRIM 
6CO RIM 
6CARIM 
BCTRIM 
6CI RIM 
6CFRIM 
BCOARIM 
6COTRIM 
6COI RIM 
6COF RIM 
8COATRIM 
6COAI RIM 
BCOAFRIM 
6COATI RIM 
BCOATFRIM 
8COT1 RIM 
6COTFRIM 
6COIT RIM 
6COTIFRIM 
6COAIFRIM 
6CATIFRIM 
SCAT RIM 
6CAIRIM 
6CAFRIM 
6CA11 RIii 
6CATFRIM 
6CAIF RIii 
BCTIF RIM 
6CTI RIM 
6CTFRIM 
6C1F RIM 
8COATlfRIM 

EGT-701-( ) 
6C 
6CO 
6CA 
6CT 
6CI 
6CF 
6COA 
SCOT 
6COI 
6COF 
6COAT 
6COAI 
6COAF 
6COATI 
6COATF 
6COTI 
8COTF 
6COIT 
6C011F 
6COAIF 
6CATIF 
6CAT 
6CAI 
6GAF 
6CATI 
6CATF 
6CAIF 
8CTIF 
sen 
6CTF 
6CIF 
6COATIF 

ELIGIBLE PART NUMBERS for EGT-100-{ ) and EGT-200( ) 
Note (1) suffix 'r designates EGT-200 () series for twins 
Note (2) suffix··· denotes for 11.rbocharged engines. 

:GT-100-{ ) 
4 
4C 
4CO 
4CA 
4CT 
4CI 
4COA 
◄COT 
ICOI 
4COAT 
4COAI 
4COATI 
◄COIT 
◄CAT 
◄CAI 
4CATI 
◄CTI 

EGT-100-{ ) 
6 
6C 
6CO 
6CA 
6CT 
6CI 
6COA 
6COT 
8COI 
6COAT 
6COAI 
6COATI 
6COIT 
6CAT 
6CAI 
6CATI 
6Cl1 

Part number Series 

EGT-100-{ ) 
7 
7C 
7CO 
7CA 
7CT 
7CI 
7COA 
7COT 
7COI 
7CAT 
7CAI 
7CTI 

7 
7Cylinder 

EGT-701-( ) 
7C 
7CO 
70\ 
7CT 
7CI 
7CF 
700A 
7COT 
7COI 
7C()f 

7COAT 
7CC:W 
7COAF 
700ATI 
700ATF 
700TI 
7COTF 
7COIT 
7COTIF 
7COAIF 
7CA11F 
7CAT 
7CAI 
7CAf 
70\TI 
7CAlF 
7CAIF 
7CTIF 
7CTI 
7CTF 
7CIF 
7COATIF 

SHEET -11 -
Part Number 

:r.c.D.S. (See P.11 for Serles) 

8 9 TIT 
8 Cylinder 9 Cylinder 

EGT-701-( ) 
8C 

EGT-701-( ) 
9C 

8CO 
8CA 
BCT 
8CI 
8CF 
8COA 
8COT 
8COI 
8COF 
SCOAT 
8COAI 
8COAF 
8COATI 
8COATF 
econ 
8COTF 
8COIT 
800TIF 
8COAIF 
8CATIF 
SCAT 
8CAJ 
8CAF 
8CATI 
8CATF 
BCAJF 
8CTIF 
ecn 
8CTF 
BCIF 
8COATIF 

TIT 

9C0 
9CA 
9CT 
9CI 
9CF 
9COA 
9COT 
9COI 
9COF 
9COAT 
9COAI 
9COAF 
9COATI 
9COATF 
9COTI 
9COTF 
9COIT 
9COTIF 
9COAIF 
9CATIF 
9CAT 
9CAI 
'X:.AF 

. 9CATI 
9CATF 
9CAIF 
9CTIF 
9C11 
9CTF 
9Clf 
9COATIF 

Example: see Pl&t S 

Cts,na 310 ('1") 

6 • any PN in fflll oolumn 
except • i1cms in TIT column 

T • Re(jllires tv.o insuulllCllts 

• • Includes TIT 
(turbocha,ged ale only) 



FAA APPROVED 

MAKE 

• 

MASTER ELIGIBILITY LIST J.P.INSTRUMENTS REPORT: SA 2586NM 
SHEET -12 • 

AIRCRAFT MODEL 
Part Number 

T.C.D.S. (See P. 11 for Series) 

3/20/08 

Subject: Pennission to use STC. 

To Whom It May Concern: 

J.P. Instruments holder of STC SA2586NM 
grants to the purchaser of the 

EDM-70U series (PN EGT-701) and the 
Classic Scanner (PN EGT-100) 

pennission to use the STC. 

Signed _..P..@..-4'=''---

0 
U.S.Depa1rret °' TIOnspcmtlon 
Ftdlnll Alllcrllon 
Adl1lil ilmvtlon 

NOV 10 1992 

J P lnstnnnents 

TRANSPORT AIRPLANE DIRECTORATE 
AIRCRAFT CERTinCATION SERVICE 

LOS ANGELES AIRCRAFT CERTIFICATION OFFICE 
3229 EAST SPRING STREET 

LONG BEACH, CA 90806-2425 

3402-1 West MacArthur 
Santa Ana, California 92704 

uentlemen: 

JP Instruments, Temperature Indicator; 
Technical Standard Order C43b 

Your application dated August 24, 1992, requesting the issuance of a Technical 
Standard Order (TSO) authorization in accordance with the procedural 
requirenents of Federal Aviation Regulation (FAR) Part 21, Subpart 0, has been 
reviewed. Based upon your data and statement of confonnance certifying your 
articles have met the requirements of FAR Part 21, Subpart 0, and the minimum 
perfor.ance standards of TSO C43b (Ref. FAR 21.305 (b)). authorization is 
hereby granted for the following: 

f1()DEL/PART NO. DESCRIPTION 

EGT-701( ) Exhaust Gas Temperature Indicator 

The technical data sublllitted with your letter, have been accepted as 
fulfilling the requirements for your TSO authorization and will be retained in 
our files. 

The quality control procedures ·contained in your quality control manual, 
,.urrently on file at the Los Angeles Manufacturing Inspection District Office, 

1d your statement that those procedures will be applied to the manufacture of 
the subject article at the above address, are considered adequate in 
accordance with FAR 21.143. 

Effective this date, you are authorized to use TSO procedures for the subject 
temperature indicator. You may identify this article with the applicable TSO 
111arki ngs as required by TSO C43b. 

As recipient of this TSO authorization, except as provided in FAR 2!.3(d). you 
are required to report any failure, malfunction, or defect in any product or 
part manufactured by you or your contracted suppliers, and which you have 
detennined has resulted or could result in any of the occurrences listed in 
FAR 21.3(c) . The report should be communicated initially by telephone to the 
Manager, Technical and Administrative Support Staff, 



TSO Compliance l Aeronautical l Scope 
Standard 

TSO-C43b Temperature Instruments I 8005 I Thermocouole Class IC 

TYPE/MODEL EDM-700/800 
TSO NUMBER TSO-C43b 

MANUFACTURER: J.P.INSTRUMENS 
ADDRESS: 3402-l West Mac Arthur Blvd. Santa Ana CA 92704 
REVISION & CHANGE NUMBER OF D0-160C 

.J ~\. '<>;; ·.t ' ;'; "'' -.,,. ·.,. .. ~ :;__- ~ ·:: .• ~ ';.. --~-.~~ 1-} . . 
:· -~,.. CONDITIONS . i' \;.. • SECTION DESCRIPTION OF- TEST CONbUctED AND PASSED : • 

Temperature and Altitude 4.0 Equipment tested to Categories 81 
Low Temperature 4.5.1 
High Temperature 4-.5.2 & 4-.5.3 
In-Flight Loss of Coofing 4.5.4 Equipment Identified as Category X no test performed. ~ 
Altitude 4.6.1 Equipment tested to Categories 81 ~;... 
Decompression 4.6.2 
Overpressure 4.6.3 Eauloment tested to note 2 
Temoerature Variation 5.0 Eauioment tested to Cataaorv B. 
Humidity 6.0 Eauroment tested to Category A. 
Operational Shock and Crash 7.0 Equipment tested to Category 8. 
Safetv 
Vibration 8.0 Equipment tested with our shock mounts to Category 

M N and B. Table 8-1 
Explosion 9.0 Equipment Identified as Category X, no test performed. 

Waternroofness 10.0 Eouloment Identified as Cateaorv X. no test oerformed. 
Fluids Susceotlbllitv 11.0 Enuloment Identified as Catooory X. no test performed. 
Sand and Dust 12.0 Eouloment Identified as Cateoory X. no test performed. 
Funaus 13.0 Eauloment tested to CatAnorv F. 
Salt Sorav 14.0 Eouloment Identified as Cat8!1orv X, no test performed. 
Ma_qnetic Effect 15.0 Eauloment Is Cateaory C 
Power Input 16.0 Eouloment tested to Cate11ories B. 
Volta.110 Soike 17.0 Eouloment tested to Cateaorv B 
Audio Frequency 18.0 Equipment tested to Category B 
Susceptibllitv 
Induced Siana) Susceotlbllltv 19.0 Eouioment tested to Cal8!1orv A 
Radio Frequoncy 20.0 Equipment tested for conducted susceptiblllty to 
Susceotibllltv r...t..,.orv A. 1n Radio Freque""" Emission 21.0 Eauloment tested to Category A 
Lightning induced Transient 2.2.0 Equipment identified as Category X, no test performed. 
Susceptibility 
Liahtnlna Direct Effects 23.0 Eauioment identified as Cateqorv X. no test performed. 
Icing 24.0 Eouioment identified as Cateaory X. no test oerfonned. 
Other Tests Fire resistance tests were conducted In accordance with 

Federal Aviation Regulations Part 25 Anr><>ndix F. 

( 


