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basic Airplane Flight Manual.
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 1

FOR MAULE MXT-7-180A

The following Conversion Charts facilitate conversions between metric, imperial and U.S. units.

1. WEIGHT CONVERSIONS:

(Kilograms x 2.205 = Pounds) ~ (Pounds x .454 = Kilograms)

KILOGRAMS INTO POUNDS
KILOGRAMMES EN LIVRES
kg O 1 2 3 P 5 s 7 8 9 POUNDS KILOGRAMS
220 + 100
I ®. | ® ®. ». ®. ib ™ ®. 210 + 95
of .. 2.205] 4408 6.61a] 8.815] 11023} 13.228] 15.432] 17.637| 19.842 200 1+ g0
0] 22.0a8] 24.251] 26.456f 28.660] 20.855 33.069] 35274 37.473] 39.633] 4128 190 -
20} aa.c93| 46.297] 48502] <0.705] s2.911] s5.116{ $7.320] 59.525) 61.729| 63.934 - 85
30] 66.139] 68.343] 70.5a8] 72.753] 74.957] 77.162] 79.366] 81.571] 83.776] 85.580 180 -
40} 88.185] 90.390] 92.554[ 94.799] 97.003] 93.208{101.41 [103.62 |105.82 | 108 03 - 80
170
50{110.23 | 112.44 [120.64 | 116.85 [ 119.05 ] 121.25 [123.46 [125.66 }127.87 |130.07 I 75
60}132.28 | 134.48 [136.69 | 138.89 |141.10 [ 143.30 |145.51 |147.91 [re9.91 15212 160
70[154.32 | 155.53 {15873 | 160.9¢ |163.14 [ 165.35 |167.65 [169.76 [171.96 | 174.07 180 - 70
80{176.37 |178.57 j180.78 | 182.98 {185.19 | 187.39 [189.60 {191.80 |194.01 | 196.21 L‘GS
20|188.42 | 200.62 |202.83 | 205.03 [202.24 | 209.44 |211.64 |213.85 [216.05 | 218.26 140 -
100]220.48 22267 |22¢.87 { 227.08 {229.28 | 231.49 |233.69 |235.90 [238.10 | 240,30 1830 4 60
120 + 556
1104+ 60
POUNDS INTO KILOGRAMS . 100 + 45
LIVRES EN KILOGRAMMES : 90 - 40
o. [+] 1 2 I 4 s [ ] 7 8 3 80 . )
‘ : - 35
7071 30
kg ag kg ) kg g kg xg xg kg 60 N
o] .. |oasa 0907 1381 | 1814 | 2288 {2722 [ 2175 | 3629 | <02 50 25
10| 538 | 4990 | 5.443 | 5.897 | 6350 [ 6.80¢ | 7.257 | 72.711 | 8.165 | 8618 20
20 | 9072 | 9.528 | 9.979 |10.433 |10.888 [11.340 [11.793 {12247 |12701 {13154 40 -
30 | 13.608 | 14.061 |14.515 |14.969 [15.422 [15.876 |16.323 |18.783 [17.237 |17.6%0 - 15
40 | 18.144 [18597 [19.051 | 19.504 {19.958 |20.412 |20.865 [21.319 {21772 |2=2.2286 30
204 10
50 | 22.680 | 23133 (23587 [24.040 |2¢.45¢ [24.948 |25.401 |25.855 [26.368 |26.762
60 | 27.216 | 22.669 [28.123 | 28.576 |29.030 |29.48¢ {29.937 {30291 |30.844 [31.238 10 +5
70 1 31.752 | 32.205 |32.659 | 33.112 |33.566 [34.019 [30.473 [34.927 {35380 [35.83¢
80 | 36.287 | 36.741 [37.185 | 37.648 |38.102 | 38.555 {29.009 [29.463 [209.916 |40.370 o L 0
90 | a0.823 [41.277 [a1.731 [42.184 Je2.638 [ 43.091 |a3.545 {a3.999 [ea.452 |es.506
100 | 45.359 | 45,813 |48.266 | 48.720 147.174 | 67.627 (48081 [¢8.534 |45.988 |49.402 Units x 10, 100, etc
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MAULE AEROSPACE TECHNOLOGY, INC.

2. LENGTH CONVERSIONS:

AFM SUPPLEMENT No. 1
FOR MAULE MXT-7-180A

(Meters x 3.281 = Feet) ~ (Feet x .305 = Meters)

METRES INTO FEET
METRES EN PIEDS
m ° 1 2 3 4 s s 7 s ]
foe oot foet feet fent 1eat fem foot foat feet
o] .. | ‘3281 6563 9.842 13.123| 16.404] 19.685( 22.966| 26.247] 29.528
10, 32.808] 36.089] 39.37d 42.651} 45932 49.212| 52.493 55.774| 59.055| 62.336
xlss.sn 68897| 72.17d 75.453| 78.740| 82021} 85.302 88.582| 91.863] 95.144
30| 98.425] 101.71 {104.99 [ 108.27 }111.55 [114.83 |118.11 { 121,39 {124.67 }127.96
@[131.23 | 134.51 |137.79 | 161.08 |144.35 [147.64 |150.92 | 154,20 |157.48 | 160.76
501166.04 116732 | 17666 | 173.25 {177.16 |380.45 {183.73 | 187.01 {190.29 193.57
60119685 | 200.13 |203.41 | 206.69 {209.97 {213.25 |216.53 | 219.82 {223.10 | 226.38
70(229.656 [ 232.94 |23622 | 239.50 |242.78 |246.06 {249.34 | 252.62 {265.90 |259.19
€0{262.47 | 265.75 |269.03 | 272.31 |275.59 |278.87 |282.15 | 285.43 [283.71 |291.L3
901295.27 | 298.56 | 301.84 | 305.12 |308.40 |311.68 |314.96 | 318.24 [321.52 |37..80
; 100{328.06 |331.36 |334.64 | 337.93 [341.21 |304.43 347.77[35»05 354.311357.61
f -
FEETINTO METRES
PIEDS EN METRES
foot 0 1 2 3 4 S (3 7 8 9
melies | metres [Mmetres | meices mMetIas | MOtres | Motres | Motros | Motres | metres
ol .. | o305] 0610 o0s9te] 1213] 15264 1r829] 2134 2438] 2743
10| 3048] 3353 3658 3962) 4267 4872 «877] 5182 5.488] 5791
20! eomsl 6.401] 6.706] 7.010] 2.315| 7620 7.925| 8230 | 8534| 8838
30| 9.1aa] 9.448] 9.754] 10.058 | 10.363 | 10.668 | 10.973| 11.278 | 11.582 { 11.887
40 [ 12.192] 12.497 12.802} 13.106 | 13.411 | 13.716 | 14.021} 14.326 | 14.630 | 14.935
50 | 15.240] 15545} 158501 16.154 | 16.459 | 16.764 | 17.089| 17.374 | 17.678 | 17.983
€0} 18.288) 18.593] 18.838] 19.202 } 19.507 | 19.812 | 20.117} 20.422 { 20.726 | 21.031
70 { 21.336] 21.641) 21.936] 22.250 | 22,555 | 22.860 | 23.165| 23.470 | 23.774 | 24.079
£0 | 24.384] 24.689( 24.934] 25.298 | 25.603 | 26.908 | 26.213| 26.518 | 26.822 | 27.127
50} 27.432| 27.737| 28.082] 28.346 | 28.651 | 28.956 | 29.261| 29.566 { 29.870 | 30.175
100 | 30.480] 30.785] 31.090] 31.3%4 | 31.699 | 32.004 | 32.303| 32.614 | 32.918] 33.223
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 1

FOR MAULE MXT-7-180A

3. TEMPERATURE CONVERSIONS:

(°F - 32) x 5/9 = °C x 9/5 + 32 = °F)

TEMPERATURE CONVERSIONS
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 1

FOR MAULE MXT-7-180A
4. VOLUME CONVERSIONS:

(Imperial Gallons x 1.2 = US Gallons) ~ (US Gallons x .833 = US Gallons)
(US Gallons x 3.785 = Liters) ~ (Liters x .264 = US Gallons)

IMPERIAL
GALLONS US GALLONS US GALLONS  LITRES
100 T 120 100~
g5 +— 115 95—+ 360
90 4 110 90-- 340
108 851 220
851 400 3
80 1+ 95 80— 300
75—[90 751 280
70 | 85 701 260
65+ 8 65 540
75 50—
601 70 - 220
557165 557 400
1 50
pgl) :g a5 190
T s - 160
40 - 40
- 45 - 140
35 - 35
40 L 120
30 1 35 30— o
25 1+ 30 25 10
20 4 295 20- 80
15 20 15— 60
- 15
. 104 40
109 .,
5+ 5 54 20
0 o O O'-'L 0
Units x 10, 100, 1000. etc.
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 1

FOR MAULE MXT-7-180A

5. QUICK CONVERSIONS:

In a world of US, Imperial and metric measures, below is a quick way to convert from one sys-
tem to another. Follow arrow and multiply; backtrack the arrow and divide. Bear in mind that
these figures are approximations for quick reference but with enough accuracy to eliminate
gross errors.

AV GAS LITERS POUNDS

US GALLONS | _— @>

SPECIFIC :|

GRAVITY | |MPERIAL @ KILOGRAMS
0.72 GALLONS
FAA APPROVED
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FAA APPROVED

Aurplane Flight Manual Supplement No. 2

FOR

MAULE MXT-7-180A

Reg. No.

Ser. No.

This Supplement must be attached to the FAA Approved Airplane Flight Manual dated
June 3, 1993 when modified by the installation of S-TEC System 50 Two Axis Auto-pilot
Model ST-418-50 (14 volt) installed in accordance with Maule Drawing No. 9193A, Rev. B or
later revision.

The information contained herein supplements or supersedes the basic manual; for limi-
tations, procedures and performance information not contained in this supplement consult the
basic Airplane Flight Manual.

FAA APPROVED: £ R0
)[ef\ Manager, Aircraft Certification Office
Federal Aviation Administration
Atlanta, Georgia USA
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MAULE AEROSPACE TECHNOLOGY, INC.

AFM SUPPLEMENT No. 2
FOR MAULE MXT-7-180A
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 2

FOR MAULE MXT-7-180A

SECTION |

GENERAL

This manual is to acquaint the pilot with the features and functions of the System 50 Two Axis
Autopilot and to provide operating instructions for the system when installed in the aircraft.

The aircraft must be operated within the limitations herein provided when the autopilot is in
use.

SECTION I

OPERATING LIMITATIONS

1. Autopilot operation prohibited above 173 MPH IAS (150 KIAS).

2. Autopilot must be OFF for takeoff and landing.

3. Flap extension or retraction limited to 24° (2 notches) down during operations in altitude
hold mode.

SECTION Ili

NORMAL OPERATING PROCEDURES

SYSTEM DESCRIPTION

The System 50 is a pure rate autopilot which uses an inclined rate gyro in the Turn Coordinator
instrument as the primary roll and turn rate sensor and an accelerometer and an absolute
pressure transducer as pitch rate sensors. The turn coordinator includes an autopilot pick-off,
a gyro RPM detector and an instrument power monitor. Low electrical power will cause the
instrument "flag" to appear while low RPM will cause the autopilot to disconnect. The autopilot
includes an automatic pre-flight test feature that allows a visual check of all the annunciator
lamps and checks critical elements of the accelerometer system. The test feature will not en-
able autopilot function unless the automatic test sequence is satisfactorily completed.

HIHIININT - The S-TEC autopilot installation in this aircraft uses servo control about the
HINOTEINI  pitch and yaw axis only, to maintain control of aircraft. There is no aileron
I servo. This necessitates that aircraft lateral trim control be maintained by two

methods: (1) the aileron fixed trim tab must be properly ground adjusted and
(2) the pilot must maintain proper wing fuel balance. In addition, the pilot
should monitor uncoordinated flight indications and manually adjust aileron
position to assist in maintaining wing level flight if necessary. (If the aircraft
tends to fly slightly wing low the pilot should raise the low wing using aileron
only.)

FAA APPROVED
DATE: JANO 5 200 Page 3 of 9
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 2

FOR MAULE MXT-7-180A

M - . - . .
IICAUTIONII To optimize autopilot controllability, abrupt flap extension and retraction

I as well as large, rapid power changes should be avoided.

When the pre-flight test is satisfactorily completed and when the rate gyro RPM is correct, the
green "RDY" light will illuminate indicating the autopilot is ready for the functional check and
operation. The autopilot cannot be engaged unless the "RDY" light is illuminated. When the
system is equipped with the optional 3" Air Driven Directional Gyro (D.G.) or a compass sys-
tem, directional information is provided to the autopilot by a heading bug in the instrument.

Pitch axis control is provided for the altitude hold function by use of the accelerometer and the
pressure transducer. When the altitude hold mode is engaged, an elevator trim sensor in the
pitch servo will detect the elevator trim condition. When elevator trim is necessary to re-
establish a trimmed condition, trim indicator lights on the programmer unit will illuminate to indi-
cate the direction to trim to restore a trimmed condition.

The indicator and annunciator lamp brilliance is céntrolled through the aircraft instrument light
rheostat, except for the "trim" indicators which always illuminate at full intensity.

TEST
. A 0
% P N

r/ —;:-bf:.. Nd OFF

’a
D
o)
P

Alt. Eng/Diseng.
AP Disconnect

4 2P0
]

:
J 66
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10.

11.

MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 2

FOR MAULE MXT-7-180A

Mode Programmer and Annunciator Unit - Provides mode switches and annunciation for
the system.

Mode Annunciation Window - Displays mode in use.

Ready Light (RDY) - Green RDY lamp illuminates when autopilot is ready for engage-
ment.

ON-OFF Stabilizer Mode Switch - Momentary actuation engages roll system in stabilizer
(STB) Mode and allows use of the turn knob (Item 11) to command turn rate desired.
When the system is operating a momentary actuation will disengage the system and
cancel all annunciations.

Altitude Mode Switch (ALT) - Momentary actuation will engage altitude hold mode or dis-
engage altitude mode if previously engaged. This function is also available by use of an
optional control wheel mounted altitude engage/disengage switch, for added conven-
ience.

Navigation Mode Switch (NAV) - Momentary activation will engage the VOR Tracking
Mode. This mode provides low system gain for comfortable cross-country tracking.

Approach Mode Switch (APR) - Momentary actuation will engage the VOR or Localizer
Tracking Mode. This mode provides a higher level of system gain for more active track-
ing of VOR or Localizer front course signals.

Reverse Approach Mode Switch (REV) - Momentary activation will engage the reverse
tracking mode for use when tracking a Localizer backcourse. This mode provides the
same system gain as the APR Mode with reverse needle sensing.

Down TRIM Light (DN) - This light illuminates to indicate the need for nose down trim.
When both the UP and DN lights are not lighted, the aircraft is in trim longitudinally.

UP Trim Light (UP) - This light illuminates to indicate the need for nose UP trim.

Turn Knob and Heading Switch - The turn knob allows the selection of turn rates up to
standard rate (3°/second) either right or left. Turning the knob to the right or left will
cause a turn that is proportional to the displacement of the knob from center. For level
flight, the electronics provide a small dead zone of approximately 10° at the center indice.
To actuate heading mode, momentarily depress the turn knob. To return to STB Mode
from HDG, depress the turn knob. When the system is operating in any radio mode and
the system is equipped with a D.G., depressing the turn knob will return the system to
HDG Mode directly.

FAA APPROVED
DATE: JAN 0 5 2000 Page 5 of 9
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MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 2

FOR MAULE MXT-7-180A

12.  Autopilot Master ON-OFF Test Switch - Refer to Pre-Flight Procedures for operating de-
tails.

13.  Optional remote AP disconnect switch and/or remote altitude hold engage-disengage
switch.

PRE-FLIGHT PROCEDURES

it . . .
IINOTEIN During system functional checks the system must be provided adequate DC

I voltage (12 or 24 VDC minimum as appropriate.)

MANDATORY PRE-FLIGHT TEST

1. AP Master Switch - Move to TEST position.

a. Observe all lights and annunciators illuminate.
b. Observe the following light sequence of the trim indicators: (Sequence requires 9
seconds.)

1. Initially both trim UP & ON lights are illuminated.
2. Up light extinguishes momentarily and relights.
3. DN light then extinguishes and will remain off.

2. AP Master Switch - Move to ON position, observe ready (RDY) light illuminates. Autopilot
can be engaged and disengaged repeatedly without repeating the test sequence until
electrical power is removed. Once power is interrupted the test must be reconducted to
get a ready indication. If the ready light does not illuminate after the test a failure to pass
the test is indicated and the system will require service.

i Altitude mode cannot be engaged unless power is on for more than 15 sec-
HIINOTEIN onds
i '

SYSTEM FUNCTIONAL TEST

3. Depress ON-OFF Switch - STB Annunciator illuminates. Rotate turn knob to the left and
observe left rudder pedal moves forward. Repeat same thing to right. Center turn knob.

5. SetD.G. and place bug under lubber line (if installed). Push turn knob to engage HDG

mode. Observe HDG annunciator. Move HDG bug left and right. Observe proper left/
right rudder pedal action.

FAA APPROVED
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mxt_7_180a_all.max



MAULE AEROSPACE TECHNOLOGY, INC.
AFM SUPPLEMENT No. 2

FOR MAULE MXT-7-180A

5. Overpower Test - Using rudder pedal action, overpower rudder servo left and right.
Overpower action should be smooth with no noise or jerky feel. If unusual sounds or ex-
cessive play is detected, have the servo installation inspected prior to flight.

6. Radio Check - A. Turn on NAV Radio, with valid NAV signal, engage NAV Mode and
move VOR OBS so that VOR needle moves left. Left rudder pedal
moves slowly forward. Repeat same test with a right needle deflec-
tion.

B. Select REV Mode - the rudder pedals should move in opposite direc-
tion of the NAV needie. (With a left needle deflection, the right pedal
should move forward.)

C. Select APR Mode - the rudder pedals should again follow radio nee-
dle movement and with more authority than produced by NAV Mode.

7. Move Pitch control to level flight position - Engage ALT Mode. Move control wheel fore
and aft to overpower pitch servo clutch. Overpower action should be smooth with no
noise or jerky feel. If unusual sounds or excessive play is detected, have the pitch servo
installation inspected prior to flight.

8.  Trim Check - Manually apply backpressure to control wheel for 2-3 seconds - observe the
DN trim light illuminates. Apply forward pressure to the control wheel for 2-3 seconds,
observe the UP trim light illuminates. Move the control wheel to center - observe both
UP/DN lights extinguish.

9. Hold control wheel and depress ON-OFF Switch - note that rudder and pitch servos re-
lease. Move control wheel and rudder pedals to confirm rudder and pitch motions are
free, with no control restriction or binding. If the optional disconnect switch is installed it
may be used to effect the disconnect for this check.

IN-FLIGHT PROCEDURES

HITHINNNNT— The required pre-flight test can be conducted in flight if necessary. It should
IHINOTEIN be noted, however, that when the UP/DN lights are flashing the pitch servo
i will momentarily engage and disengage. This alternate engage-disengage

sequence is part of the test function. Because of the engage-disengage se-
quence the test should not be conducted while maneuvering.

1. Check - RDY light on.

2. Trim aircraft for existing flight condition. Maintain Yaw Trim during all Autopilot opera-
tions.

FAA APPROVED
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