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 AMM22-12-00 2.0.0.0AUTOMATIC FLIGHT CONTROL SYSTEM - COLLINS APS-65 DESCRIPTION & OPERATION
 1. General
 The automatic flight control system, which is fully transferable between pilots, essentially comprises a fully integrated flight director and autopilot system which permits pilot monitoring when the autopilot is engaged.
 Full utilization of the system provides three axes stabilization in pitch, roll and yaw and additionally provides automatic pitch trimming.
 Two of the servo control loops may be operated independently to afford yaw damping or manually controlled electric pitch trimming.
 Altitude pre-selection is coupled with the pilots encoding altimeter at all times.
 2. Description
 A. General
 Refer to Figure 1.
 The main equipment of the system is given in Table 1, whilst a pictorial overview of the the controls and equipment is shown.
 List of EquipmentTable 1
 EQUIPMENT TYPE
 Autopilot computer (2) APC-65Autopilot control panel APP-65AFlight control panel (2) FCP-65Attitude director indicator (2) ADI-84AHorizontal situation indicator (2) (Pre-mod A8062) HSI-70Electronic HSI (Post-mod A8062) EHSI-74Air data sensor (2) ADS-65Normal accelerometer NAC-80Vertical reference gyro (2) 332D-11TComparator warning computor CWC-80Servo and mount SVO-65/SMT-65
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 AFCS - Component locationFigure 1
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 B. Controls and equipment
 (1) Autopilot computer, Collins type APC-65
 Two separate autopilot computers are fitted in the No. 1 and No. 2 avionics bays and are idented 1FD2 & 2FD2. Each unit is individually linked to the associated 1st and 2nd pilot's controls and indications.
 Each unit computes data outputs from its associated aircraft sensor relating to attitude, motion and position against pilot initiated commands or mode selection to:-
 (a) position the flight guidance command bars on the associated ADI and (b) drive the appropriate servomotors to automatically position the related control surfaces when the autopilot and yaw channel (Pre-mod A8232 aircraft only) is engaged.
 (2) Autopilot control panel, Collins type APP-65A
 Refer to Figure 2.
 The panel is mounted on the flight compartment centre console and provides the following controls and indications:-
 (a) yaw engage/disengage buttons (Pre-mod A8232 aircraft only)
 (b) autopilot engage/disengage button
 (c) soft-ride and half-bank mode select button
 (d) turn and vertical controls
 (e) associated autopilot annunciators.
 The autopilot engage/disengage switch, the yaw channel engage/disengage switch (Pre-mod A8232 aircraft only) the soft ride mode select switch and the half bank mode select switch are all of the momentary push on-push off type which require a positive push of at least 1/4 seconds for system recognition.
 The soft-ride mode provides increased passenger comfort during turbulent conditions and the half-bank mode limits the maximum bank angle to 15°.
 The turn knob is a right/left bank angle control with centre detent position at the zero position; bank angle is proportional to displacement of the control from the detent. Operation supersedes any previously selected lateral modes except APPR mode. The turn knob becomes inactive if it is out of the detent position when the SYNC button on either pilots handwheel is depressed. The autopilot will not engage if the turn knob is out of detent.
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 AFCS - Component locationFigure 1
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 The vertical (UP/DN) control is a centre-off spring loaded rocker switch that provides control of the pitch attitude of the aircraft when the autopilot is engaged and no vertical modes are selected. The switch allows small incremental changes to be made to vertical speed, altitude or IAS. If a vertical mode is active and this control is operated for more than 1 second, the mode will be cancelled except during GS capture and go-around.
 An annunciator strip at the top of the unit provides an indication of system status and mode selection. All annunciator messages are color coded; green for active, amber for status or arm, and red for failure. Table 2 lists the associated annunciators, their activation and color.
 Annunciators - Autopilot PanelTable 2
 (3) Flight control panel, Collins type FCP-65
 Refer to Figure 3.
 Two flight control panels are mounted on panel 1P, one at either pilots position. Each unit is completely independent of the other and each may be used to select modes for flight guidance or autopilot operation. Two associated switch/indicators provide a transfer facility, and an indication of which pilot has control of the system.
 The mode buttons presented on each flight control panel are momentary action, push-on/push-off types. Circuitry is interlocked such that only compatible modes can be selected at the same time.
 ANNUNCIATOR ACTIVATION COLOR
 YAW Yaw damper engaged (Pre-mod A8232) GreenDIS(YAW) Yaw damper disengaged (Pre-mod A8232) Amber
 AP Autopilot engaged GreenDIS(AP) Autopilot disengaged Amber
 AP Autopilot failure Red1/2 ∅ Selection of half bank mode Green
 SR Selection of soft-ride mode GreenTRIM Trim system operating (trim in motion) AmberTRIM Trim system failure Red
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 Flight Control Panel (FCP-65)Figure 2
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 The mode select buttons are:
 - Heading (HDG)- Navigation (NAV)- Approach (APPR)- Backcourse (B/C)- Altitude (ALT)- Vertical speed (VS)- Indicated airspeed (IAS)- Altitude select (ALT SEL)- Descent (DSC)- Climb (CLIMB)
 An annunciator strip at the top of each unit provides indication of system status and mode selection. All annunciated messages are color coded; green for active, amber for status or ARM, and red for failure. A light sensor provides a dimming facility. Table 3 identifies the annunciators, their activation and color.
 A test switch affords annunciator test and also provides an indication if any of the continuous monitor checks have failed - refer to para 4.
 Annunciators - Flight Control PanelTable 3
 ANNUNCIATOR ACTIVATION COLOR
 AP Autopilot engaged GreenDIS (AP) Autopilot disengaged AmberYAW Yaw damper engaged (Pre-mod A8232 aircraft only) GreenDIS (YAW) Yaw damper disengaged (Pre-mod A8232 aircraft only) AmberHDG Selection of heading mode. Will also light automatically
 if NAV or APPR is selected but capture has not occurred
 Green
 NAV ARM Selection of navigation mode and mode armed Green/Amber
 NAV VOR captured GreenDR System is operating in dead reckoning mode GreenAPPR ARM Selection of approach mode and mode armed Green/
 AmberAPPR VOR or LOC captured GreenB/C Selection of back-course localizer mode GreenDSC Selection of descent mode GreenALT Selection of altitude hold mode GreenALT ARM Selection of altitude pre-select mode GreenVS Selection of vertical speed mode Green
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 NOTE: The DIS (AP) and DIS (YAW) annunciators flash for 5 seconds before permanent illumination
 (4) Attitude director indicator, Collins type ADI-84A
 Refer to Figure 4.
 Two attitude director indicators, one at each pilot's position, are mounted on panel 1P and each unit displays aircraft attitude and flight director information by means of a symbolic 3-dimensional forward view display. Whichever pilot has control of the system, his ADI and navigation reciever are connected to the associated autopilot computer; the system therefore responds to the signals present at the controlling side.
 Aircraft attitude is displayed by the relationship of a stationary delta-shaped aircraft symbol with respect to a moveable horizontal line. The horizon line is servo driven in roll and pitch axes, the presentation being marked to represent sky and ground. Bank angle is shown by a scale at the top of the indicator.
 Two axes flight director commands are displayed by the V-bars flanking the aircraft symbol. The V-bars, which always move in unison, are servo-driven for combined pitch and roll commands. Sensing provides a 'fly to' command, directing the pilot to fly into the V-bars.
 The V-bars are aligned with the edges of the aircraft symbol when the command has been satisfied and are deflected out of view when not in use or when the second pilot has control of the system.
 GS ARM Automatic selection of glideslope mode armed after localizer capture
 Green/Amber
 GS GS captured GreenIAS Selection of indicated airspeed hold mode. GreenGA Selection of go-around mode GreenAP Autopilot failure RedTRIM Trim system failure RedTRIM Trim system operating (trim in motion) Amber1/2 ∅ Selection of half bank mode Green
 ANNUNCIATOR ACTIVATION COLOR
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 Attitude Director Indicator (ADI-84A)Figure 3
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 The ADI also displays the following information:-
 - glideslope deviation- glideslope signal validity (GS flag)- Localizer deviation (runway symbol) visible = valid LOC covered = VOR or LOC signal
 unreliable.- radar altitude (0-200 ft)- radar altitude signal validity (RAD ALT flag)- slip/skid (inclinometer)- vertical gyro signal validity (GYRO flag)- computer signal validity (COMPUTER flag)- decision height annunciator
 (5) Horizontal Situation Indicator, Collins type HSI-70 (Pre-mod A8062 aircraft only)
 Refer to Figure 5.
 Two horizontal situation indicators, one at each pilot's position, are mounted on panel 1P. Each is an electromechanical instrument that provides the pilot with visual displays of aircraft heading, course deviation relative to a selected VOR station or LOC station, to/from information for a VOR station, and glideslope and compass slaving indication. Warning flags are incorporated with the glideslope deviation, course deviation and compass heading displays to warn the pilot of invalid display operation. The slave indicator gives the pilot a visual indication of the slaving status of the direction gyro with respect to the flux detector. The course and heading knobs afford selection of the aircraft course heading.
 Each unit derives its data from its associated gyro magnetic compass and navigation systems. Whichever pilot has control of the system, his HSI and navigation receiver are connected to the computer; the system therefore responds to deviation signals present at the controlling side.
 (6) Electronic Horizontal Situation Indicator, Collins type EHSI-74 (Post-mod A8062 aircraft only)
 Refer to 22-12-11, pb1.
 Two such systems are installed in the aircraft, each consisting of an electronic flight display (EFD), an HSI control panel and an HSI processor unit.
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 Horizontal Stiuation Indicator (HSI 70)Figure 4
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 (7) Air data sensor, Collins type ADS-65
 Two air data sensors, idented 1FD1 and 2FD1, are respectively located on the flight compartment left and right sidewalls between frame stations 3 and 22. Each unit is individually linked to its associated autopilot computer.
 The unit is an electrically powered air pressure sensor which converts pitot and static pressure changes into analogue signals representing indicated airspeed, barometric altitude and vertical speed. The sensor operates in the range -1000 ft to +45000 ft and in the IAS range 75 to 300 knots. The operating range of vertical speed is 0 to 10000 ft/minute.
 (8) Normal accelerometer, Collins type NAC-80
 The normal accelerometer provides vertical acceleration data to the autopilot computers to improve vertical stability in the ILS mode. It receives power from the computer which has control of the aircraft.
 The unit, circuit-idented CA6, is located within a mounting box on the flight compartment floor behind the second pilot's seat. A cover on the box provides access.
 (9) Slip/skid sensor, Collins type SSS-65 (Pre-mod A8283 only)
 The slip/skid sensor aids turn co-ordination when the yaw channel is engaged. The unit, circuit-idented CA9, within a mounting box on the flight compartment floor behind the second pilot's seat. A cover on the box provides access.
 (10) Yaw rate sensor, Collins type YRS-65 (Pre-mod A8283 only)
 This provides the operative autopilot computer with yaw rate data to improve directional stability. The unit, circuit idented CA8; is locatedwithin a mounting box on the flight compartment floor behind the second pilot's seat. A cover on the box provides access.
 (11) Vertical reference gyro, Collins type 332D-11T
 Two vertical gyros, idented 1FD5 and 2FD5, are respectively mounted left and right in the fuselage roof between frame stations 146.2 and 158.9. Each unit provides pitch and roll information to its associated attitude director indicator and autopilot computer. Fast erection is automatic during starting but an associated fast erect switch is also provided on the main instrument panel. Two additional outputs are available, one roll and one pitch.
 The No. 1 vertical gyro outputs are used for stabilization of the weather radar antenna. Refer to 34-41-00, pb1.
 The No. 2 vertical gyro outputs are used as inputs to the flight data recorder. Refer to 31-31-00, pb1.
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 (12) Comparator warning computer, Collins type CWC-80.
 The computer, circuit-idented CA37, and located in the No. 6 avionics bay, monitors the operation of the ILS receivers.
 The glideslope and localizer channels monitor the outputs of the two VHF navigation radios when tuned to ILS frequencies. The voltage difference between the dual signals is amplified and applied to a level detector. When this amplified signal becomes larger than a preset limit, a warning output is applied to associated excess ILS deviation annunciators, on main instrument panel 1P.
 Two sets of annunciators are mounted on panel 1P, one at each pilots position; these are idented GS DEV and LOC DEV. The associated warning indication (flashing display) is activated when the aircraft is between 90 ft. and 600 ft., with the APPR mode selected, and with both pilots' NAV receivers tuned to the same ILS frequency.
 (a) When the localizer is greater than 0.3 dot off the beam on the HSI localizer scale, or
 (b) When the glideslope is greater than 0.7 dot above or below the beam on the HSI glideslope scale.
 (13) Servo and mount, Collins type SVO-65/SMT-65
 Refer to Figure 1.
 Three servomotor and mount assemblies provide precise drive mechanisms to position the aircraft control surfaces in roll, pitch and pitch trim in response to commands from the autopilot computer.
 On aircraft Pre-mod A8232, a fourth servomotor and mount assembly provide precise drive mechanisms to position the aircraft control surfaces in yaw, in response to commands from the autopilot computer.
 Each servomotor essentially consists of a 28V dc motor, gear train and engage clutch; the mount output capstan incorporates a slipping clutch to facilitate manual overpowering in the event of malfunction.
 (14) Additional annunciators
 Refer to Figure 1.
 These are installed on the main instrument panel at each pilots station, five each side.
 The functional displays are:-
 (a) Autopilot engage status - AP ENGage (green) AP DISengage (amber)
 NOTE: AP DIS annunciations may be pressed to cancel.
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 (b) Autopilot transfer - displays pictorially which pilot has control of the system
 (c) Trim Failure - AP TRIM (red)
 This is a repeat of the trim failure warnings on the autopilot panel and flight control panels. Disengaging the autopilot cancels the warning.
 (d) ILS deviation warning annunciators
 1 Localizer deviation - LOC DEV (amber)
 2 Glideslope deviation - GS DEV (amber)
 NOTE: For activation refer to para 2.B.(12)
 (15) Handwheel controls
 Refer to Figure 5.
 These comprise:-
 - AP DIS button (red)- SYNC button (black)- G/A (Go-Around) button (white)- PITCH TRIM switches
 (16) Audio warning circuit.
 The autopilot disengage audio warning circuit provides an aural indication when the autopilot is disengaged, under the following conditions:-
 (a) When a significant malfunction is sensed by the autopilot monitoring system, or
 (b) When the AP ENG switch on the autopilot panel is pressed to disengage the autopilot, or
 (c) When the AP DIS, or GA switches on either pilot's handwheel are held down.
 NOTE: In cases (b) and (c) the audio warning sounds for approximately one second. In case (a) the warning will sound continuously until the handwheel AP DIS switch is pressed (for approximately two seconds).
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 Handwheel ControlsFigure 5
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 3. Operation
 A. Autopilot engagement
 With the aircraft in trim in all three axes and system control selected to 1st or 2nd pilot as desired, pressing AP ENG on the Autopilot Panel will initiate system self-test followed by engagement where self test is satisfactory.
 NOTE: Satisfactory self-test and engagement is confirmed when the AP (green) DIS (amber), DIS (amber), TRIM (red) and AP (red) annunciators illuminate for approximately one second and then go out except green AP. Should the self-test sequence not be completed satisfactorily, the system will not engage and a failure annunciation displayed on the autopilot and flight control panels.
 On aircraft Pre-mod A8232 only, the YAW (green) annunciator illuminates.
 On aircraft Pre-mod A8232 only, The yaw damper engages automatically when AP ENG is selected; however it can also be selected indepedently of the autopilot by selecting YAW ENG on the AP panel.
 Lateral and vertical modes of the flight director system can be selected before or after engaging the autopilot, however engaging the autopilot will drop any vertical modes previously selected.
 B. Autopilot disengagement
 Autopilot can be disengaged by any of the following methods:-
 (1) Press AP DISengage button (red) on either handwheel.
 (2) Press AP ENG button - Pre-mod A8232 aircraft only.
 (3) Operation of electrical PITCH TRIM switch on either handwheel.
 (4) Press GA button (white) on either handwheel.
 (5) Press pitch SYNC button (black) on either handwheel. This will only disengage lateral and vertical channels which will re-engage when the button is released.
 (6) Trip CB No. 49 on panel 1D.
 C. Autopilot operating functions
 (1) Trimming
 Elevator trimming is automatic when the autopilot is engaged. When compensating for relatively large changes of trim, the TRIM (amber) annunciators illuminate briefly while trim is running.
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 The autopilot is not designed to eliminate IAS or power induced changes in directional trim; these are trimmed out manually with the rudder trim wheel.
 (2) Modes (in conjunction with flight director system)
 The flight director system functions the same way as in manual flight. With the autopilot engaged the aircraft will be manoeuvred to conform to commands from the flight director system. A lateral mode must be engaged before a vertical mode can be selected.
 Details of the various functions follow in steps (a) thru (I).
 (a) Heading mode (HDG)
 The autopilot will turn the aircraft to any heading set on the heading bug within 135° of the aircraft heading. HDG can be used in conjunction with NAV or APPR modes and will be cancelled automatically when they capture. It can be used with all vertical modes except glidescope.
 (b) Navigation Mode (NAV)
 The NAV mode operates in conjunction with VOR. The course arrow on the EFD should be set to the desired radial and the heading bug to the desired intercept angle prior to selecting the NAV MODE. Refer to 22-12-11, pb1.
 Maximum intercept angle is 90° at ranges of 12 miles or more from the VOR, reducing progressively to 30° at 5 miles. When the NAV mode is selected, green HDG, NAV and amber ARM annunciators are illuminated on the FCP. The aircraft will maintain the selected heading on the EFD until the selected radial is approached. The HDG mode will then be dropped, the HDG and ARM annunciators will extinguish and the aircraft will turn to track the beam centreline. As range increases and in certain crosswind conditions, capture of a radial using NAV will be gradual. Crosswind correction after capture is automatic.
 Faster capture can be achieved by remaining in HDG and selecting NAV on interception of the radial, or by selecting APPR. The latter may give a less smooth ride but should always be used for VOR approach procedures.
 For station passage, the computer automatically switches to dead reckoning, indicated by a green DR annunciator, in the over head zone and the radial will automatically be recaptured when clear of the overhead zone. Course changes of up to 30° can be selected during station passage and the autopilot will turn the aircraft to a suitable heading until the desired radial is captured.
 (c) Approach Mode (APPR)
 The APPR mode is selected when an approach to a runway is desired. It consists of three types of operation (VOR approach, ILS approach and a Back Course Localizer Approach) described in the following paragraphs.
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 1 VOR Approach
 With the NAV receiver tuned to a VOR frequency and the APPR mode selected, the computer is set for a VOR approach. It provides steering commands on the ADI for all angle capture and tracking of the VOR radial similar to the NAV mode. Prior to capture, system annunciators are HDG (green) and APPR ARM (green/amber), switching to APPR (green) after capture. Annunciator DR is illuminated during station passage. Glideslope operation is inhibited.
 2 ILS Approach
 The system is in full ILS approach mode when the APPR mode is selected and the NAV receiver is tuned to a localizer frequency. Selection of APPR illuminates the HDG (green) and the APPR ARM (green/amber) annunciators. Localizer operation in this mode consists of an all angle capture and track similar to NAV mode with changes to accommodate localizer beam geometry.
 When the system captures the localizer beam, the HDG and ARM annunciators extinguish and the GS ARM (green/amber) annunciators illuminate, indicating that the system is ready to capture the glideslope. Glideslope capture, which can be accomplished from any vertical mode and from above or below the glideslope beam, occurs prior to beam centre to provide a smooth transition to track mode. At GS capture, the ARM (amber) annunciator is extinguished and any selected vertical modes are cancelled.
 3 3 Back Course Localizer Approach
 Back Course localizer approach is selected by pushing the B/C mode button. In this configuration, the B/C (green) annunciator is illuminated and the glideslope operation is inhibited. Capture and track of the localizer backcourse is the same as ILS approach, except that the system must be manually switched to HDG mode or the aircraft must be flow manually as it approaches and flies over the localizer transmitter.
 (d) Altitude Preselect Mode (ALT SEL)
 The altitude preselect mode works in conjunction with an altitude preselector/alerter. Refer to Figure 6. The desired altitude is set into the preselector and then the ALT SEL mode is selected on the flight control panel, either directly or by selecting descent mode. This enables the altitude preselect mode, which provides commands to capture the desired altitude when it is approached. An additional vertical mode is normally selected in conjunction with ALT SEL to establish a climb or descent to the preselected altitude. After the altitude is captured, the system automatically switches to the altitude hold mode.
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 Altitude Preselector/AlerterFigure 6
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 (e) Altitude Hold (ALT)
 Selection of the ALT mode will maintain the aircraft at the existing altitude, except after glideslope capture on an ILS approach. From high rates of climb and descent there may be a small overshoot and smooth recapture of the altitude selected. Any deviation will be reflected by the V-bars. A lateral mode must be selected before ALT can be engaged, but the mode will continue to hold ALT subsequently if lateral modes are changed or all selected off. Altitude may be changed in 25 ft. increments by momentary operation of the vertical control on the autopilot panels.
 (f) Indicated Air Speed (IAS)
 The IAS mode is a hold mode that provides commands to maintain the indicated airspeed present at the time the mode is selected. The mode can be used in conjunction with all lateral modes but will not function after GS capture. The indicated airspeed may be changed in 1 knot increments by momentary operation of the vertical control on the autopilot panel.
 (g) Vertical speed mode (VS)
 Operationally the aircraft should be stabilized at the required rate of climb or descent for 10 sec. before selecting VS. VS can be used in conjunction with all lateral modes but will not function after glideslope capture. The vertical spread may be changed in 200 ft/min increments by momentary operation of the vertical control switch on the autopilot panel.
 (h) Descent Mode (DSC)
 The descent mode provides a smooth transition from a previously selected vertical mode to a preprogrammed descent. Selection of the mode automatically arms the altitude preselect mode (which may be cancelled by the ALT SEL button) and commands a smooth pitch change to establish a descent rate of 600 ft/min. The DSC and ALT ARM annunciators illuminated when the mode is selected. After the DSC mode has been established, the vertical control on the autopilot panel can be used to change the DSC rate in 200 ft/min increments. If the descent mode is selected while the preselector is set at the present altitude, the system automatically cycles directly to the altitude hold mode without descending.
 (i) Pitch Synchronisation (SYNC)
 With the AP engaged, pressing the SYNC (black) button disengages the lateral and vertical channels of the AP. The yaw channel remains engaged. With the SYNC button held in, the aircraft can then be manoeuvred manually. When the SYNC button is released the AP re-engages and manoeuvres the aircraft to conform with the lateral mode selected on the FCP. In the vertical axis it maintains conditions relating to the vertical mode selected which pertain at the moment of releasing the button. After glideslope capture on the ILS, pressing the SYNC button disengages only the lateral channel of the autopilot, allowing bank to be applied manually.
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 (j) Go Around (GA)
 Pressing the GA (white) button will disengage all three axes of the AP and select a fixed nose up wing level attitude on the V-bars on both ADI's. The yaw channel will remain engaged. GA is cancelled by selecting a lateral mode.
 (k) 1/2 bank (1/2 ∅)
 Selecting 1/2 ∅ (white) restricts the angle of bank to 15°. If a different lateral mode is selected with 1/2 ∅ engaged, the AP will revert to normal bank inputs, but 1/2 ∅ can then be selected if desired. It can be used with all lateral modes but its use with APPR or B/C is not recommended because capture performance may be degraded.
 (l) Soft Ride (SR)
 Soft ride can be selected in turbulence to improve passenger comfort. Gusts may induce larger flight path deviations, but the AP reaction to the gusts will be smoother. SR is not available after APPR or B/C capture.
 (3) GPWS Flap Setting
 The GPWS permits a landing with 15° flap setting following a Cat II ILS approach. An associated El provides an indication of system status.
 The EI normally shows 30° FLAP (green) and an aural warning "Too low flap", will be heard at 150 feet AGL, if 30° flap has not been selected.
 For a 15° flap landing the EI must be pressed, causing the 30° FLAP (green) to extinguish and 15° FLAP (amber) to illuminate. At the same time an adjacent FLAP RESET (amber on black) EI will illuminate. With this setting "Too low flap" will only be heard below 150 feet AGL if 15° flap has not been selected.
 The GPWS flap setting will automatically reset to 30° FLAP when the flap is selected from 15° to 5° catering for both a missed approach and landing. The pilot can also reselect the 30° FLAP setting at any time by pressing the FLAP RESET EI.
 (4) AP Vertical Trim/Incrementer Switch
 This switch can be used to control the pitch attitude of the aircraft. With a vertical channel engaged, small increments to increase or decrease vertical speed, altitude or IAS as appropriate can be made by "blipping" the switch for periods of not more than 1 second in the required direction. Should the switch be held for more than one second, the selected vertical mode is dropped and the system returns to a pitch hold mode.
 (5) Electrical Pitch Trim
 Centred 'off' PITCH TRIM switches on each control column handwheel afford alternative manual control of the elevator trim system (availing control of the trim servo through the
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 autopilot computer). Operational sensing of the switches is identical to that of the trim handwheel on the centre console.
 In avoidance of inadvertent operation, each double-pole switch comprises separate halves which must be held together in the same sense (nose up or nose down) to operate the trim circuit.
 NOTE: The switches cannot be operated in conjunction with the autopilot; if functioning when a trim switch is operated, the autopilot will disengage.
 (6) ILS Deviation Warning Lights
 These amber flashing lights will operate on any ItS approach, between about 600 and90 feet AGL on the glideslope, when the aircraft deviates from the localiser by more than 0.33 dot or from the glideslope by more than 0.7 dot approximately.
 (7) Autopilot Transfer (AP TFR)
 The control of the autopilot can be transferred to or from either pilot by pressing either AP TFR switch annunciator.
 The AP TFR switch of whoever has control of the autopilot will show a green arrow and the opposite TFR annunciator an amber arrow. The autopilot operates in conjunction with the associated HSI and navigation receiver.
 Separate flight director functions are available to the pilot who is not controlling the AP.
 (8) Manual Control
 The autopilot can also be controlled from the console mounted autopilot panel when no modes are selected on the flight control panel as follows:-
 Operate turn control out of central detent to select bank angles up to 30°.
 Operate a vertical trim/incrementer switch to command climb and descent. If a vertical mode is active and this control is operated for more than 1 second, the mode will be cancelled except during GS capture and go-around.
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 4. Power Supplies
 The system requires 28 V DC, 26 V AC and 115 V AC inputs, these are as follows:-
 5. Self Test
 System self test can be accomplished as follows:-
 (1) Refer to 12-09-03, pb1. Connect an external supply unit to the aircraft.
 (2) Disengage control locks.
 (3) Ensure that no modes are selected on the Flight Control Panels.
 (4) Press and hold the self test button on the appropriate FCP.
 (5) Selection of the self test is indicated by an annunciator filament check. A fault condition is indicated if any annunciators on the FCP remain illuminated after the annunciator test.
 Ground Test Fault IndicatorsTable 4
 BUSBAR DIST. PANEL CIRCUIT BREAKER
 28V DC Left Essential Services Busbar 1D CB49, CB5028V DC Right Main Busbar 2D CB22328V DC Right Avionic Busbar 5D CB41828V DC Left Avionic Busbar 6D CB44126V AC Left Busbar 1D CB300, CB30426V AC Right Busbar 2D CB350, CB354115V AC Left Busbar 1D CB324115V AC Right Busbar 2D CB369
 ANNUNCIATOR 1 FAULT DESCRIPTION PROBABLE CAUSE
 GA Ground test enabled No faultTRIM (amber) Pre-engage fault APC-65HDG Loss of compass system Compass system
 Refer to 34-21-00, pb1.NAV Loss of vertical gyro flag 332D-11TARM (NAV) Vertical gyro output fault (excessive pitch (30
 degrees) or roll (45 degrees) attitude, or open or short detected on X-Y data 1 inputs or gyro excitation)
 332D-11T
 DR ADS-65 software fault ADS-65APPR Loss of ADS-65 flag ADS-65
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 B/C Computer timer test fault APC-65YAW Trim servo not operating when commanded APC-65 or elevator trimDIS (YAW) Rudder servo not operating when commanded APC-65 or rudder servoALT Computer power supply fault APC-65ALT SEL Serial data bus wrap around error FCP-65VS Loss of NAC-80 flag NAC-80GS Computer PROM checksum or control law wait fault APC-65ARM (GS) Pitch or roll command wrap around fault APC-65IAS IAS reasonableness test fault.
 Indicates the measured IAS is less than 60 knots when airborne
 ADS-65 or weight switch
 AP Elevator servo not operating when commanded APC-65 or elevator servoDIS (AP) Aileron servo not operating when or commanded APC-65 or aileron servo
 ANNUNCIATOR 1 FAULT DESCRIPTION PROBABLE CAUSE
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 AMM22-12-00 3.0.0.0AUTOMATIC FLIGHT CONTROL SYSTEM - REMOVAL/INSTALLATION
 1. Removal/Installation
 A. General
 (1) The positions and methods of attachment of all access panels removed during these procedures are to be noted for subsequent installation. All screws, bolts, washers, clips etc. which are removed during these procedures are to be bagged and securely attached to the relevent item of equipment for use during the installation procedures. All pipes, plugs etc. disconnected must be blanked by a suitable material to prevent ingress of foreign matter.
 (2) Trip and tag the following circuit breakers:-
 B. Remove an autopilot computer
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the appropriate computer as follows:-
 (a) No. 1 Computer - the unit is circuit-idented 1CA2 and is located in the No. 1 Avionics bay. Open access door 121BL.
 (b) No. 2 Computer - the unit is circuit-idented 2CA2 and is located in the No. 2 Avionics bay. Open access door 122BR.
 (3) Disconnect the electrical connectors at the rear of the unit.
 (4) Remove the wire-locking on the thumb-screws securing the unit to its mounting tray; release the thumb screws, slide the computer from its mounting tray and remove from the Avionics bay.
 C. Install an autopilot computer
 (1) Ensure the general procedures detailed in para. 1.A. have been completed.
 (2) Locate the unit on its mounting tray in No. 1 Avionics bay (No. 1 Computer) or No. 2 Avionics bay (No. 2 Computer).
 (3) Slide the unit into place on the tray, and secure in place by tightening the thumb-screws and wire-locking in position.
 (4) Replace the electrical connectors, paying careful attention to connector idents and pin alignment.
 Panel 1D CB49, CB50, CB300, CB304, CB324Panel 2D CB223, CB350, CB354, CB369
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 (5) Close the access door.
 (6) Reset all circuit breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 D. Remove an autopilot control panel
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the panel on the flight compartment centre console and release the two dzus fasteners.
 (3) Withdraw the unit and disconnect the electrical connector.
 E. Install an autopilot control panel
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Replace the electrical connector ensuring correct pin alignment.
 (3) Locate the panel in its cut-out on the centre console and secure in place using the two dzus fasteners.
 (4) Reset all circuit breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 F. Remove a Flight Control Panel
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Remove access panel 210CZ.
 (3) Locate the unit at the rear of panel 1P; the units are circuit idented JR (No. 1 FCP) and JS (No. 2 FCP).
 (4) Disconnect the appropriate electrical connector.
 (5) In the flight compartment, locate the appropriate flight control panel on panel 1P, release the two dzus fasteners securing it and withdraw the unit.
 G. Install a Flight Control Panel
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Insert the flight control panel into its cut-out in panel 1P and secure using the two dsus fasteners.
 (3) Reconnect the electrical connector to the rear of the panel, ensuring correct pin alignment.
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 (4) Replace access panel 210CZ.
 (5) Reset all circuit-breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 H. Remove an attitude direction indicator (ADI)
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Remove access panel 210CZ.
 (3) Locate the units at the rear of panel 1P; the units are circuit idented JT (No. 1 ADI) and JU (No. 2 ADI).
 (4) Disconnect the electrical connector at the rear of the indicator.
 (5) Locate the appropriate ADI at the front of panel 1P and release the four attaching screws securing it to the panel and withdraw the unit.
 I. Install an attitude director indicator
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Insert the ADI into it's cut-out on panel 1P and secure using the four screws retained from removal.
 (3) Reconnect the electrical connector at the rear of the indicator, ensuring correct pin alignment.
 (4) Replace access panel 210CZ.
 (5) Reset all circuit-breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 J. Remove a normal accelerometer
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the mounting box in the flight compartment behind the second pilot's seat and remove six bolts and washers securing the cover.
 (3) Locate the normal accelerometer and remove the four bolts and washers securing it.
 (4) Disconnect the electrical connector and withdraw the unit from the mount.
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 K. Install a normal accelerometer
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the accelerometer at its position on the mounting box and reconnect the electrical connector.
 NOTE: Ensure the arrow on the side of the unit is pointing upwards.
 (3) Secure the accelerometer in place using four bolts and washers retained from removal.
 (4) Secure the cover on the mounting box using six bolts and washers retained during removal.
 (5) Reset all circuit breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 L. Remove a slip/skid sensor
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A have been completed.
 (2) Locate the mounting box in the flight compartment behind the second pilots seat and remove the six bolts and washers securing the cover.
 (3) Locate the slip/skid sensor and remove the three bolts and washers securing it.
 (4) Disconnect the electrical connector and withdraw the unit from the mount.
 M. Install a slip/skid sensor
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the sensor at its position on the mounting box and secure in place with three bolts and washers retained from removal.
 (3) Connect the electrical connector to the sensor.
 (4) Secure the cover on the mounting box using six bolts and washers retained from the removal.
 (5) Reset all circuit breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
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 Normal Accelerometer/Yaw Rate Sensor/Slip Skid Sensor - LocationFigure 401
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 N. Remove a yaw rate sensor
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the mounting box in the flight compartment behind the second pilots seat and remove the six bolts and washers securing the cover.
 (3) Locate the yaw rate sensor and remove three bolts and washers securing it to the mounting box.
 (4) Withdraw the unit and disconnect the electrical connector.
 O. Install a yaw rate sensor
 Refer to Figure 401.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the sensor at its position on the mounting box and secure in place with three bolts and washers retained from removal.
 (3) Connect the electrical connector to the sensor.
 (4) Secure the mounting box cover using six bolts and washers retained from removal.
 (5) Reset all circuit breakers and perform system ADJUSTMENT/TEST (Refer to 22-12-00, pb501.).
 P. Remove a vertical reference gyro.
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the units in the rear fairing at FS248; remove access panels 250AL and 250AR.
 (3) Remove three attaching bolts, washers and spacers.
 (4) Disconnect the electrical connector and remove the unit from the aircraft.
 Q. Install a vertical reference gyro
 (1) Ensure the general procedures detailed in para 1.A. have been completed.
 (2) Locate the unit in the rear fairing and reconnect the electrical connector.
 (3) Secure the gyro in place using three bolts washers and spacers retained from removal.
 (4) Replace access panels 250AL and 250AR.
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 (5) Reset all circit breakers and perform system ADJUSTMENT/TEST.
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 AMM22-12-00 4.0.0.0AUTOMATIC FLIGHT CONTROL SYSTEM - ADJUSTMENT/TEST
 1. Adjustment/Test
 A. Equipment and material
 (1) Pitot-Static Test Set - T.34.01.
 (2) VOR/ILS/Marker test set, NAV-401L.
 (3) Gyro tilt table.
 B. Preparation
 (1) Ensure that all electrical and avionic switches are in the neutral or off position and that all circuit breakers are reset.
 (2) Connect an external power supply to the aircraft. Refer to 12-09-03, pb301. Select the ELECTRICAL MASTER switch on panel 4P to EXTERNAL POWER.
 (3) Select the AVIONIC MASTER switch on panel 1P to ON.
 (4) Ensure the aircraft has weight off wheels; trip CB37 on panel 1D and CB187 and CB188 on panel 2D.
 (5) Ensure that the following systems' circuit breakers are closed:-
 (a) Weather Radar system (Refer to 34-41-00, pb1.)
 (b) Magnetic Compass system (Refer to 34-21-00, pb1.)
 (c) Radar Altimeter system (Refer to 34-43-00, pb1.)
 (d) VHF Navigation system (Refer to 34-31-00, pb1.)
 (e) E.H.S.I. system (Refer to 22-12-11, pb1.)
 (6) Ensure the servo cable tensions have been tested.
 - Refer to 22-12-01, pb201.- Refer to 22-12-02, pb201.- Refer to 22-12-03, pb201.- Refer to 22-12-04, pb201.
 (7) Ensure that the HDG (EFD or HSI), GYRO and COMPUTER flags (ADI) are out of view within five minutes.
 (8) Connect the pitot/static test set to the first pilot's pitot/static system and simulate a height of 200ft.
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 (9) Trip CB409 on panel 5D.
 (10) Ensure the RAD ALT flag on the ADI is in view.
 (11) Ensure that no annunciators are illuminated on:-
 (a) The Autopilot panel (AP)
 (b) The Flight control panel (FCP)
 (12) Ensure that both autopilot transfer annunciators on the main instrument panel indicate that the first pilot has control of the autopilot. To achieve this, if necessary, press the first pilot's autopilot transfer annunciator (AP TFR).
 (13) Press the HSI DISPLAY button on both HSI control panels (HCP). Ensure that a full compass rose appears on both EFD's.
 C. Control and Indication Lighting Check
 (1) Press the TEST button on the FCP several times and ensure that all annunciators illuminate on:-
 (a) The FCP
 (b) The AP
 NOTE: The FCP and AP annunciators are, reading left to right, top to bottom:
 FCP: TRIM AmberTRIM RedHDG GreenNAV GreenARM AmberDR Green
 APPR GreenARM AmberB/C Green
 1/2∅ GreenSR GreenAP Red
 YAW GreenDIS AmberALT Green
 ALT SEL Green
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 (2) Whilst illuminated, alternately cover/uncover the light sensor on the panel and ensure that the annunciators respectively display dim/bright.
 (3) On the FCP, press each mode button in turn and ensure that each will latch and the related mode annunciators illuminate. Deselect each mode.
 NOTE: HDG, NAV and APPR functions are interlocked and only one can be selected at any one time. The only exceptions to this are when the NAV or APPR modes only arm; then (when NAV or APPR are selected), they will annunciate and ARM and HDG will either come on also or stay on if previously selected.
 ALT, VS, IAS and DSC functions are also interlocked such that only one can be selected at any one time when HDG, NAV or APPR has been previously selected, and when conditions for glideslope capture have not been met.
 B/C mode can only be selected if NAV or APPR has been previously selected.
 (4) Confirm that the intensity of the following can be controlled by the associated GENERAL dimmer control on panel 1P:-
 (a) ADI's
 (b) FCP mode select buttons.
 (c) AP mode select buttons (left GENERAL dimmer only).
 VS GreenGS Green
 ARM AmberIAS GreenGA Green
 DSC GreenAP GreenDIS Amber
 AP: YAW GreenDIS AmberAP GreenDIS AmberAP Red
 1/2 ∅ GreenSR Green
 TRIM AmberTRIM Red
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 D. Check vertical gyro inputs
 CAUTION: A BONDING LEAD MUST BE FABRICATED TO BOND THE UNIT CHASSIS TO THE EARTHING POINT ON THE MOUNT (LEFTMOST OF THE THREE ATTACHMENT SCREWS).
 (1) Locate the vertical gyros in the fairing at station 248, removing access panels 250AL and 250AR. Refer to 22-12-00, pb401. Remove the appropriate unit leaving all electrical connections intact, and place on the tilt table. Maintain in level attitude.
 (2) Tilt the vertical gyro to simulate the following conditions and ensure correct ADI horizon response occurs:-
 (3) Hold handwheel central, press AP ENG on Autopilot Panel and observe the self-test sequence: AP (green) DIS (amber), YAW (green) DIS (amber), TRIM (red) and AP (red) annunciators illuminate for approximately one second and then extinguish except green AP and YAW. Ensure that:-
 (a) Horizon (ADI) is level.
 (b) Control wheel is stationary.
 (c) Elevator trim wheel is stationary.
 (d) Both AP ENG annunciators on the main instrument panel are illuminated.
 (4) Slowly rotate the vertical gyro to simulate a right/left bank and ensure that:-
 (a) ADI horizon rotates counterclockwise/clockwise.
 (b) Control wheel rotates left/right.
 (c) The autopilot disengages at a bank angle of approximately 45°.
 NOTE: When disengagement occurs the two amber DIS annunciators on the FCP and AP panels will flash for approximately five seconds before permanent illumination. The red AP annunciator will also illuminate.
 (d) Both AP DIS annunciators on main instrument panel illuminate.
 (5) Return vertical gyro to level.
 TILT CONDITION ADI HORIZON MOVEMENT
 right bank tilts counterclockwiseleft bank tilts clockwisepitch down moves uppitch up moves downlevel level
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 (6) Re-engage autopilot.
 (7) Slowly rotate the vertical gyro to simulate pitch down/pitch up in turn; ensure that for each respective tilt condition:-
 (a) ADI horizon moves up/down.
 (b) Control column moves aft/forward.
 (c) The autopilot disengages at pitch angle of approximately 30 degrees.
 (8) Return vertical gyro to level.
 E. Radio deviation signal
 (1) Connect the NAV-401L test set.
 NOTE: It is assumed throughout this procedure that the NAV-401L test set is being used. If another test set is used, refer to that test set instruction manual.
 (2) Using the NAV-401L test set, select a VOR frequency as follows:-
 (a) Switch on.
 (b) Select VOR XTAL on the mode rotary switch.
 (c) Vary the tune output until the tune lamp is extinguished.
 NOTE: The NAV-401L test set should be orientated vertically in flight compartment with the antenna extended vertically two or three feet.
 If the unit is to be run on batteries the power switch must be set at BAT (momentary action). This starts a 5 to 10 minute timer, at the end of which the unit switches itself off. To restart the power switch must be pushed to BAT again.
 To illuminate the digital frequency display on the test set, the counter mode knob must be pressed and held. Use of this function should be kept to a minimum when running the test set on its own batteries.
 (3) Tune the appropriate navigation receiver to the test set frequency.
 (4) Adjust the course pointer for zero deflection on the deviation bar.
 (5) Select the TO/FROM switch on the test set to FROM.
 (6) Turn the CRS knob on the HCP to increase the course pointer heading by 010°.
 (7) Ensure that the lateral deviation bar deflects to the left by approximately two dots.
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 (8) Select the MODE switch to LOC XTL on the test set.
 (9) Vary the tune output until the tune lamp is extinguished.
 (10) Using the appropriate NAV control panel, tune the NAV receiver to the frequency shown on the test set display.
 (11) Ensure that the ADI localizer shutter opens.
 (12) Select the MODE switch to G/S XTL on the test set.
 (13) Ensure that both glideslope pointers are at zero.
 (14) Using the test set, turn the upper G/S control slowly clockwise from 0 to the 0.175 position.
 (15) Ensure that both glideslope deviation pointers show a deflection of approximately two dots up.
 (16) Repeat steps E. (14) and E. (15) rotating the upper G/S control counterclockwise from 0 to the 0.175 position and checking for approximately 2 dots down deflection.
 F. Flag logic checks
 (1) Press the HDG button on the FCP.
 (2) Ensure that the HDG annunciator on the FCP illuminates and the HDG flag on the EFD is out of view.
 (3) Trip Compass System circuit breakers CB48 (panel 1D) and CB198 (panel 2D). Ensure that the HDG flag (EFD) and the COMPUTER flag (ADI) are visible and that the HDG annunciator(FCP) flashes.
 (4) Reset the compass system circuit breakers and ensure that:-
 (a) The HDG annunciator display is steady.
 (b) The HDG and COMPUTER flags are out of view.
 (5) Trip the Vertical Gyro circuit breakers CB324 (panel 1D) and CB369 (panel 2D) and ensure that:-
 (a) The GYRO and COMPUTER flags on the ADIs are visible.
 (b) The HDG annunciators on the FCPs flash.
 (6) Reset the Vertical Gyro circuit breakers and ensure that the GYRO and COMPUTER flags are out of view and the HDG annunciators are steady.
 G. HDG mode check
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 (1) Set heading bug 10° right of the lubber line and ensure V-bars command right bank.
 (2) Tilt the vertical gyro 10° right bank and ensure the V-bars read zero command ±1°
 (3) Return vertical gyro to neutral.
 (4) Set heading bug 10° left of the lubber line and ensure V-bars command left bank.
 (5) Tilt the vertical gyro 10° left bank and ensure the V-bars read zero command ± 1°
 (6) Return vertical gyro to neutral.
 (7) Set heading bug 90° right of the lubber line and ensure V-bars command right bank.
 (8) Tilt the vertical gyro 25° right bank and ensure the V-bars read zero command ± 2°
 (9) Return heading bug to lubber line and vertical gyro to neutral.
 (10) Select the MAP DISPLAY button on the HCP.
 (11) Rotate the HDG control until the heading bug is off the screen.
 (12) Ensure that a magenta heading reading appears below the distance or course reading as appropriate, depending on which side of the screen the heading bug was removed.
 (13) Select the HSI DISPLAY mode.
 H. Navigation mode checks
 (1) Select the mode switch to VOR XTAL on the NAV-401L test set.
 (2) Tune the NAV test set to a VOR frequency.
 (3) Tune the NAV 1 receiver to the test set display frequency.
 (4) Ensure that ADI localizer shutter closes.
 (5) Adjust the VOR bearing controls on the test set to the heading of the lubber line.
 (6) Adjust the CRS control on the HCP to give two dots deflection such that the aircraft symbol is to left of the deviation bar.
 (7) Rotate the vertical gyro to bring the course pointer to the lubber line.
 (8) Press the NAV button on the FCP and ensure that:
 (a) The HDG and NAV ARM annunciators are illuminated.
 (b) The V-bar commands are a function of the heading bug deviation from the lubber line.
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 (9) Adjust the CRS knob on the HCP to give zero VOR deviation. Ensure that only the NAV annunciator is illuminated.
 (10) Rotate the vertical gyro and align the course pointer with the lubber line and wait 20 seconds.
 (11) Adjust the course pointer to give a one dot deflection, such that the aircraft symbol is to the left of the deviation bar.
 (12) Ensure that the V-bars command a right turn.
 (13) Press the NAV button on the FCP and ensure that no annunciators are illuminated.
 (14) Adjust the CRS control on the HCP to give two dots deflection such that the aircraft symbol is right of the deviation bar.
 (15) Rotate the vertical gyro to bring the course pointer to the lubber line.
 (16) Press the NAV button on the FCP and ensure that:
 (a) The HDG and NAV ARM annunciators are illuminated.
 (b) The V-bar commands a function of the heading bug deviation from the lubber line.
 (17) Adjust the CRS knob on the HCP to give zero VOR deviation. Ensure that only the NAV annunciator is illuminated.
 (18) Rotate the vertical gyro and align the course pointer with the lubber line and wait 20 seconds.
 (19) Adjust the course pointer to give a one dot deflection such that the aircraft symbol is to the right of the deviation bar.
 (20) Ensure that the V-bars command a left turn.
 (21) Press the NAV button on the FCP and ensure that no annunciators are illuminated.
 I. Approach mode checks
 (1) Rotate the CRS knob on the HCP to set the course pointer under the lubber line.
 (2) Select the Mode switch to LOC XTAL on the test set.
 (3) Tune the NAV 1 receiver to the test set display frequency.
 (4) Set the mode select switch to G/S XTAL and select the PEAK LOC/AVG switch to PEAK LOC on the test set.
 (5) Adjust the LOC lower control on the test set to give a one dot right localizer deviation.
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 (6) Adjust the G/S lower control on the test set to give a one dot up glideslope deviation.
 (7) Ensure that ILS1 is displayed in the lower right hand corner of the EFD.
 (8) Press APPR and ALT buttons on the FCP and ensure that the following annunciators are illuminated:-
 (a) HDG
 (b) APPR ARM
 (c) ALT
 (9) Adjust the LOC lower control to zero the localizer deviation bar (and runway symbol) and ensure that:-
 (a) The HDG and ARM annunciators extinguish.
 (b) After a pause, the GS ARM annunciator(s) illuminate.
 (10) Adjust the G/S lower control on the test set to zero the glideslope deviation pointer. Ensure that only the following annunciators are illuminated:-
 (a) APPR
 (b) GS
 (11) Adjust the lower LOC and G/S controls on the test set to give one dot up glideslope and one dot right localizer.
 (12) Ensure that the V-bars command pitch up and right bank.
 (13) Close CB409 (panel 5D).
 (14) Ensure the V-bars remain stationary when the glideslope deviation is varied.
 (15) Trip CB409.
 (16) Repeat steps (11) and (12) for down/left deviations.
 (17) Set inputs to zero deviations and wait 20 seconds.
 (18) Adjust the lower LOC control on the test set to give two dots deviation of the deviation bar.
 (19) Tilt the vertical gyro 10° to offset the localizer deviation and ensure the V-bars are zero ±1°.
 (20) Return vertical gyro to neutral.
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 (21) Adjust the lower LOC control to zero the deviation bar.
 (22) Adjust the lower G/S control to give two dots deviation of the glideslope pointers.
 (23) Refer to 34-12-10, pb501. Activate the middle marker and ensure that the V-bars gain is reduced.
 J. Go-around (GA) mode check
 (1) Operate GA switch on the first pilot's handwheel and ensure that V-bars command 5° pitch up, wings level.
 (2) Ensure that only the GA annunciator illuminates.
 (3) Press the NAV button on the FCP and ensure that GA annunciator extinguishes and the V-bars return to zero pitch.
 K. Back/course (B/C) mode check
 (1) Set the tail of course pointer (EFDs) under the lubber line by adjusting the CRS knob on the HCP.
 (2) Tune the NAV test set to an ILS frequency.
 (3) Tune the NAV receiver to the frequency displayed on the test set.
 (4) Press the APPR and B/C buttons on the FCP and ensure that APPR ARM and B/C annunciators illuminate.
 (5) Adjust LOC and G/S controls to give one dot up glideslope and one dot right localizer.
 (6) Ensure that the V-bars command left blank.
 (7) Rotate course pointer through 360° and ensure that:-
 (a) At all times the deviation bar and runway symbol agree.
 (b) The EHSI displays B/C in the top right hand corner when greater than 100° from the aircraft heading.
 L. Altitude (ALT) mode check
 (1) Adjust the pitot/static test set for 5000 feet and 150 knots.
 (2) On the FCP, Press HDG and ALT buttons on the FCP in that order and ensure the HDG and ALT annunciators illuminate.
 (3) Reduce altitude to 4900 feet and ensure that V-bars command pitch up.
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 (4) Tilt the vertical gyro five degrees pitch up and ensure that the V-bars are approximately zero.
 (5) Repeat steps (3) and (4) for 5100 feet and pitch down.
 (6) Operate the SYNC switch on the first pilots' handwheel and ensure that the V-bars are at zero and only HDG annunciator illuminates.
 M. Altitude select (ALT SEL) mode check
 (1) Adjust the pitot/static test set for 5000 feet and 150 knots.
 (2) Set the altitude preselector to 3000 feet.
 (3) Set heading bug to lubber line.
 (4) Press the HDG and ALT SEL on the FCP buttons and ensure that:-
 (a) only HDG and ALT ARM annunciators illuminate.
 (b) the V-bars command pitch down, wings level.
 (5) Slowly reduce the simulated altitude to 3000 feet.
 (6) As the simulated altitude approaches 3000 feet ensure that the ALT annunciator illuminates and the ALT ARM annunciator extinguishes.
 (7) Ensure that the V-bars are at zero pitch.
 (8) Engage the autopilot.
 (9) Press the ALT button on the FCP.
 (10) Adjust the altitude simulator for 3100 feet and ensure that V-bars move down.
 (11) On the first pilots' handwheel, push the SYNC button and while the button is pressed ensure that:-
 (a) The V-bars read zero.
 (b) The control wheel is free to move.
 (c) The control column is free to move.
 (d) The trim wheel is free to move.
 (12) Disengage the autopilot by pressing either handwheel disengage button.
 N. DSC mode check
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 (1) Adjust the pitot/static test set for 5000 ft and 150 knots.
 (2) Engage autopilot.
 (3) Set the altitude preselector to 3000 feet.
 (4) Press the HDG and DSC buttons on the FCP and ensure that the following annunciators illuminate:-
 (a) HDG
 (b) ALT ARM
 (c) DSC
 (5) Ensure that the control column moves forward.
 (6) Reduce the simulated altitude at a rate of 600 ft/min.
 (7) Ensure that DSC annunciator extinguishes and VS annunciator illuminates.
 (8) As the simulated altitude approaches 3000 feet ensure that ALT ARM annunciator extinguishes and ALT annunciator illuminates.
 O. Indicated air speed (IAS) mode check
 (1) Press IAS button on the FCP and ensure that HDG and IAS annunciators illuminate.
 (2) Increase airspeed to 160 knots and ensure that V-bars command pitch up.
 (3) Reduce airspeed to 150 knots and ensure that V-bars are at zero.
 (4) Reduce airspeed to 140 knots and ensure that V-bars command pitch down.
 (5) Operate the SYNC button on the first pilots' handwheel and ensure that the V-bars are at zero pitch.
 P. Vertical speed (VS) mode check
 (1) Reduce altitude at 1000 ft/min.
 (2) Press VS button on the FCP and ensure that the HDG and VS annunciators illuminate and the V-bars are at zero.
 (3) Ensure that the V-bars can be altered by varying the vertical speed. (Increase vertical speed: V-bars command pitch up).
 (4) Press HDG button on the FCP and ensure that there are no annunciations.
 (5) Reduce altitude and airspeed to zero.
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 Q. Manual electric trim checks
 (1) Engage the autopilot.
 (2) Move the control column forward and hold; ensure that the trim servo provides up trim after approximately three seconds and the TRIM (amber) annunciator illuminates.
 (3) Repeat step (2) for control column back and down trim.
 (4) Operate the trim switch for pitch down for 10 seconds and ensure that:-
 (a) The autopilot disengages.
 (b) The trim gives pitch down.
 (5) Repeat step (4) for pitch up.
 (6) Return the trim to neutral using the trim switch.
 (7) Operate both poles of the trim switch independently on either handwheel and ensure that:-
 (a) The red TRIM annunciators on the FCP and AP illuminate.
 (b) The trim servo does not operate.
 (c) The red AP TRIM indicators on panel 1P illuminate.
 (8) Press the YAW ENG button on the AP.
 R. Yaw channel checks
 (1) Engage yaw damper and ensure that the red AP and YAW DIS annunciators on the FCP and AP illuminate for approximately one second and then all extinguish except the green YAW annunciator.
 (2) Refer to 22-12-00, pb401. Locate and remove the slip/skid sensor leaving all electrical connections intact.
 (3) Slowly tilt the Slip/Skid Sensor to simulate a right roll and ensure that the right pedal moves forward.
 (4) Repeat step (3) for a left roll and left pedal.
 (5) Return the Slip/Skid Sensor to level and ensure that the rudder returns to neutral.
 (6) Refer to 22-12-00, pb401. Install the slip/skid sensor.
 (7) Tilt the vertical gyro quickly to simulate a right roll and ensure that the right pedal moves down and then washes out to neutral.
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 (8) Repeat step (7) for a left roll.
 (9) Disengage the yaw damper by pressing either handwheel disengage button and ensure that the amber DIS of YAW DIS on the FCP and AP flashes for approximately five seconds and then remains permanently illuminated.
 S. Autopilot panel function checks
 (1) Engage the autopilot.
 (2) Press HDG button on the FCP.
 (3) Push the pitch switch up on the AP and ensure that:
 (a) The control column moves back.
 (b) The V-bars command pitch up.
 (4) Repeat step (3) for pitch down.
 (5) Press SYNC button on the first pilots' handwheel.
 (6) Press the SR and 1/2 ∅ mode buttons on the AP in turn and ensure that each button will latch and the respective mode annunciators on the FCP and AP illuminate.
 (7) Set heading bug 10° right of the lubber line and ensure that:
 (a) The V-bars command right bank.
 (b) The control wheel moves to the right.
 (8) Repeat step (7) for 10° left.
 (9) Turn the bank control on the AP to the right and ensure that:
 (a) The V-bars command right bank.
 (b) The control wheel moves to the right.
 (10) Repeat step (9) for a left bank.
 (11) Press AP ENG button on the AP and ensure that the amber DIS annunciators of AP DIS on the FCP and AP flash for approximately 5 seconds and then remain permanently illuminated.
 (12) Press YAW ENG button on the AP and ensure that the amber DIS annunciators of YAW DIS on the FCP and AP flash for approximately 5 seconds and then remain permanently illuminated.
 (13) Adjust the pitot/static test set for 5000 feet and 150 knots.
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 (14) Press the HDG and ALT buttons on the FCP
 (15) Push the pitch switch on the AP up four times and ensure the V-bars command pitch up.
 (16) Adjust the altitude simulator to zero the V-bars and ensure that altitude is approximately 5100 feet.
 (17) Repeat step (15) and (16) for pitch switch down and final altitude approximately 5000 feet.
 (18) Repeat steps (14) to (17) for the following modes and increments:
 (a) IAS, 4 knots
 (b) VS, 800 ft/min
 (19) Reduce altitude and airspeed to zero.
 T. Check second pilot's system
 (1) Press the second pilot's AP TFR annunciator and check that the autopilot transfer annunciators on the main instrument panel both indicate that the second pilot has control of the autopilot.
 (2) Repeat paragraphs C. through S. for the second pilot substituting second pilot and NAV 2 where necessary.
 U. Completion of checks action
 (1) Return aircraft to unpowered state.
 (2) Re-install any equipment freed from mounts.
 (3) Remove test equipment.

Page 47
                        

Jun 30/0122-12-01 Page 201EFFECTIVITY: All
 zSD3-60 AIRCRAFT MAINTENANCE MANUAL
 AMM22-12-01 5.0.0.0SERVOMOTOR AND MOUNT, AILERON MAINTENANCE PRACTICES
 1. Removal/Installation
 NOTE: The positions and methods of attachment of all access panels removed during these procedures are to be noted for subsequent installation. All screws, bolts, washers, clips etc. which are removed during these procedures are to be bagged and securely attached to the relevant item of equipment for use during the installation procedures. All pipes, plugs etc. disconnected must be blanked by a suitable material to prevent ingress of foreign matter.
 A. Remove the servomotor
 (1) Trip and tag circuit breaker CB49 (panel 1D).
 (2) Gain access to the servomotor within the fuselage aft roof fairing by removing access panels 250AL and 250AR.
 NOTE: The unit is circuit idented 2CA10.
 (3) Remove the watershed canopy from the servo mount support structure.
 (4) Disconnect the electrical connector from the unit.
 (5) Remove the four self locking nuts and washers which secure the unit to the studs on the servo mount and withdraw assembly vertically to disengage servo gears. Retain attachments.
 NOTE: Protective covers should be fitted to output splines or servomotor assembly and to mount face following separation.
 B. Install the servomotor
 (1) Remove protective covers from servomotor assembly and mount face.
 (2) Place vertically on servo-mount, carefully engaging servo gears. Secure with the four self locking nuts and washers retained during removal.
 (3) Remake the electrical connection.
 (4) Refit the watershed canopy to the servo mount support structure.
 (5) Replace access panels 250AL and 250AR.
 (6) Function check the servomotor - refer to para 2.A.
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 C. Remove the mount
 Refer to Figure 201.
 (1) Remove access panels 250AL & 250AR. Refer to 6-30-00, pb1.
 (2) Remove servomotor assembly from mount - refer to para 1.A.
 (3) Break locking clips and detach turnbuckle from mount cable circuit.
 (4) Detach cable A from pulley on aileron torque shaft (station 271.36) as follows:-
 (a) Remove the four bolts and washers which secure the two cable guards.
 (b) Remove and discard the split pin which secures cable locating bead to pulley.
 (5) Remove the four bolts, nuts and washers which secure the mount adapter plate to its structural pedestal. Lift the plate clear, complete with the mount and cables.
 (6) Detach the cables from the mount capstan as follows:-
 (a) Break lockwire and remove the four screws which secure the dished cover to the four cable guard posts.
 (b) Remove posts.
 (c) Break lockwire and remove the two screws which trap end terminals of cables A and B to capstan.
 (7) Re-assemble cable guard posts and dished cover to mount to prevent loss. Ignore wire-locking.
 (8) Remove the four self-locking nuts and washers which secure the adapter plate to studs on mount.
 D. Install the mount
 Refer to Figure 201.
 (1) Remove capstan cable guard posts and dished cover.
 (2) Check/set mount slipping clutch breakout torque as detailed in para 2.B.
 (3) Introduce mount to adapter plate (lipped flanges towards mount); secure to mount studs with four self-locking nuts and washers.
 (4) Attach cables A & B to the mount capstan as follows:-
 (a) Introduce end terminal ball of cable B to inner pick-up on capstan; trap with retaining screw and wirelock.
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 Mount, Aileron Servo - Removal/InstallationFigure 201
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 (b) Introduce end terminal ball of cable A to outer pick-up on capstan; trap with retaining screw and wirelock.
 (c) Study the plan view of the mount installation and inverted view Z for required positioning of the four cable guard posts on the capstan. Wind on maximum available equal laps of cables A & B to permit post positioning. Fit guard posts.
 (d) Fit dished cover to guard posts and secure with four attachment screws and wirelock.
 (5) Select controls locked.
 (6) Feed cables A & B into opening on top of structural mounting pedestal and route as follows:
 (a) Cable A: direct through lightning hole on forward face of pedestal.
 (b) Cable B: direct through lightning hole on left side of pedestal.
 (7) Maintain light hand tension on cables and lower adapter plate and mount onto pedestal. Secure plate to pedestal pick-up holes with four bolts, nuts and washers.
 (8) With reference to pulley on aileron torque shaft (see plan view):-
 (a) Wind mount capstan as necessary by pulling/slipping cables such that intermediate locating bead on cable A can be introduced into the trapping hole in pulley. Fit new split pin to retain.
 (b) Refit the two pulley guards and secure each with two bolts and washers.
 (c) Introduce jointing turnbuckle to cables A & B where shown and adjust to provide cable tensioning appropriate to ambient temperature (Refer to 20-09-01, pb1.).
 NOTE: For this servo loop, experience has shown that the optimum initial tension should be set approximately 10 Ib higher than projected (tension will fall after subsequent exercising of the control loop).
 Do not fit turnbuckle locking clips at this stage.
 (9) Select controls unlocked and manually operate aileron circuit throughout its range, whilst inspecting mount capstan operation through lightning hole on left side of the mount structural pedestal.
 (10) Install the servomotor-refer to para 1.B.
 (11) Exercise servo cable loop to equalize tension throughout the loop (including capstan) as follows:-
 (a) Manually operate aileron circuit throughout range for ten full cycles.
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 (b) Use the autopilot to operate the aileron through full range of movement for ten cycles; this requires the following steps:-
 1 Provide external electrical power. Refer to 12-09-03, pb301.
 2 Engage the autopilot.
 3 Rotate the turn knob on the autopilot panel fully left then fully right and repeat for ten full cycles of handwheel movement. Reset turn knob to its central detent.
 4 Disengage the autopilot.
 (12) Select controls locked.
 (13) Check servo cable loop tension is now as related to ambient temperature; if not, adjust to comply. Fit the turnbuckle locking clips.
 NOTE: Record the set tension and ambient temperature.
 Re-check tension on a one-time basis at the next scheduled ‘A’ check (but no later than accumulating 60 flight hours), taking account of any change in the ambient temperature; adjust if necessary.
 Repeat the tension check every 3 months in accordance with the Recommended Maintenance Programme, chapter 5-25-22, section 22-10, item 6(a).
 2. Adjustment/Test
 A. Function test the aileron servo
 (1) Check that the undernoted circuit breakers are closed:-
 (2) Energise the 28 V DC Main and Essential Services busbars. Refer to 12-09-03, pb301.
 (3) Ensure that HEADING flag (EFD's) and GYRO and COMPUTER flags (ADIs) are out of view within five minutes.
 (4) Select controls unlocked.
 (5) Engage the autopilot by pressing the AP ENG button on the Autopilot Panel.
 (6) Push the HDG button on the Flight Control Panel and verify that associated annunciator illuminates.
 (7) Rotate turn knob on Autopilot Panel to left, then right and ensure that handwheels rotate correspondingly.
 Panel 1D CB48, CB49, CB50, CB300, CB324
 Panel 2D CB198, CB350, CB369
 Jan 31/12
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 (8) Disengage autopilot by pressing the AP ENG button on the Autopilot Panel.
 (9) Reselect controls locked.
 (10) Return the aircraft to an unpowered state.
 B. Check/set the mount slipping clutch breakout torque
 WARNING: THIS PROCEDURE MUST BE PERFORMED BEFORE INSTALLING A SERVO-MOUNT IN THE AIRCRAFT.
 NOTE: The procedure given is also identical in principle for servo-mounts in the rudder, elevator and elevator trim circuits; consequently this section has been editorially nominated as central reference for all servo-mounts irrespective of circuit location (differing breakout torque requirements as appropriate to associated circuit are identified.
 Special Tool & Equipment:-
 (1) Remove protective cover from face opposite to capstan on mount.
 (2) As appropriate to mount type:-
 (a) SMT-65 (Aileron, rudder or elevator)
 Remove capstan gear cover and cable guard assembly by removing the four screws which secure the gear cover to the mount.
 (b) SMT-65D (Elevator trim):
 Remove capstan gear cover with cable guard and idler pulleys attached by removing the four flathead and two panhead screws which secure the cover to the mounting plate.
 (3) Refer to Figure 202.
 (a) Secure capstan test fixture to the mount with four nuts and washers.
 (b) Install the capstan holding fixture assembly.
 NOTE: Ensure that fixture is properly secured to the mounting plate and the locking pin is engaged in the locating hole in the capstan before tightening holddown screw on fixture.
 Capstan Test fixtures T.22.01Torque wrench, dial reading type T.20.06
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 Test fixtures to capstan arrangementFigure 202
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 (4) Apply torque (with torque wrench) to nut on back of capstan test fixture and measure test pinion torque required to cause the capstan clutch to just begin to slip (breakaway torque).
 NOTE: Measure pinion torque in both directions and determine and record average value.
 Test pinion torque relative to capstan clutch breakaway torque is in the ratio of 1:5.88.
 (5) Refer to Table 201. This gives the required test pinion torque setting appropriate to mount type and intended circuit installation.
 NOTE: If average test pinion torque achieved in step (4) is too high/low, then respectively loosen/tighten torque adjustment nut on front of capstan and repeat step (4) as necessary to achieve correct setting.
 Breakout Torque - Servo MountsTable 201
 (6) Remove test equipment and replace the covers and guards previously removed.
 WARNING: THE COVER REFERRED IN STEP (7) MUST NOT BE TRANSFERRED TO ANY OTHER UNIT, EXERCISE EXTREME CARE IF CHECKING/SETTING MORE THAN ONE SERVO-MOUNT AT A TIME.
 (7) In the 'whited areas' provided on the dished cable guard cover, mark with indelible ink:-
 (a) The applicable surface circuit.
 (b) The capstan clutch breakout torque (lb.in.).
 NOTE: Multiply the satisfactorily achieved test pinion torque of step (4) by 5.88 to determine set breakout torque.
 (1)CIRCUIT
 (2)MOUNT TYPE
 (3)PART NUMBER
 (4)REQUIRED TEST PINION TORQUE
 (LB IN)
 (5)CLUTCH
 BREAKOUT TORQUE
 (COL.4 x 5.88)(LB IN)
 Aileron SMT-65 622-5735-002 28 to 30 177 +0 -12Elevator SMT-65 622-5735-002 28 to 30 177 +0 -12Rudder SMT-65 622-5735-002 18 to 20 117 +1 -11Elevator Trim SMT-65D 622-6411-002 7 to 8 45 +2 -4
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 3. Inspection/Check
 A. Check cable tension
 (1) Special Tools & Equipment:-
 (2) Gain access to aileron servo cable loop by removing access panel 250AL (Refer to 6-30-00, pb1.).
 (3) Refer to 20-09-01, pb1. Ensure that cable tension agrees with that appropriate to ambient temperature at time of the check. Adjust if necessary and fit new turnbuckle locking clips. Refer to 20-09-02, pb1.
 (4) Replace access panel 250AL.
 B. Inspect the capstan gear cover
 WARNING: THIS INSPECTION IS MANDATORY. IT ESSENTIALLY ENSURES THAT THE CORRECT 8 OF THE 12 CIRCUNFERENTIALLY PITCHED HOLES IN THE COVER HAVE BEEN SEALED WITH SILASTIC 732 SILICONE SEALANT. THIS PREVENTS INCORRECT POSITIONING OF THE CAPSTAN CABLE GUARD POSTS; THUS MINIMIZING THE RISK OF CABLE DAMAGE.
 NOTE: This paragraph has been editorially nominated as central reference for the inspection of all servo-mount covers (i.e. those for the aileron, rudder, elevator and elevator trim servo-mounts).
 The inspection is to be performed before installation of the mount. This can most conveniently be done when the cover is removed to permit the checking/setting of the mount slipping clutch breakout torque (para 2.A).
 (1) Refer to the figure relevant to the capstan gear covers being inspected:
 - Aileron Servo-mount (Refer to Figure 203.)- Rudder Servo-mount (Refer to Figure 204.)- Elevator Servo-mount (Refer to Figure 205.)- Elevator Trim Servo-mount (Refer to Figure 206.)
 (a) Check that the positions of the eight sealed holes and the four open holes are as shown.
 NOTE: If the cover is new (no sealed holes), then fill the required holes with Silastic 732 silicone sealant as referred on the related figure.
 (b) Temporarily attach a strip of masking tape to the outside of the cover. Mark AIL, RUD, ELEV or ELEV TRIM on the tape to identify the cover for subsequent installation on related mount.
 Tensiometer T.20.01
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 Capstan gear cover inspection (aileron servo-mount)Figure 203
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 Capstan gear cover inspection (rudder servo-mount)Figure 204
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 Capstan gear cover inspection (elevator servo-mount)Figure 205
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 Capstan gear cover inspection (elevator trim servo-mount)Figure 206
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 AMM22-12-02 6.0.0.0SERVOMOTOR & MOUNT, RUDDER - MAINTENANCE PRACTICES(PRE-MOD A8283 AIRCRAFT ONLY)
 1. Removal/Installation
 NOTE: The positions and methods of attachment of all access panels removed during these procedures are to be noted for subsequent installation. All screws, bolts, washers, clips etc. which are removed during these procedures are to be bagged and securely attached to the relevant item of equipment for use during the installation procedures. All pipes, plugs etc. disconnected must be blanked by a suitable material to prevent ingress of foreign matter.
 A. Remove the servomotor
 (1) Trip and tag CB49 (panel 1 D).
 (2) Locate the servomotor (circuit-idented 4CA 10); the unit is positioned in the rear fuselage roof structure at station 595.5.
 (3) Disconnect the electrical connector from the unit.
 (4) Remove the four self locking nuts and washers which secure the unit to the studs on the servo-mount and withdraw assembly to right to disengage servo gears. Retain attachments.
 NOTE: Protective covers should be fitted to output splines of servomotor assembly and to mount face following separation.
 B. Install the servomotor
 (1) Remove the protective covers from servomotor assembly and mount face.
 (2) Offer up unit to installed servo-mount and carefully engage servo gears. Secure with attachments retained during removal.
 (3) Remake electrical connection.
 (4) Replace all access panels.
 (5) Perform function check, para 2.A.
 C. Remove the mount
 Refer to Figure 201.
 (1) Remove servomotor assembly from mount - refer to para 1.A.
 (2) Break locking clips and detach turnbuckle from mount cable circuit.
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 (3) Free cable A, except where attached to mount capstan, as follows:-
 (a) Remove the guard pin from the guide pulley (frame 620); retain with associated collar and discard split pin.
 (b) Remove cable guards from quadrant; each is secured by two bolts, washers and stiffnuts.
 (c) Remove and discard the three split pins which secure the cable to the pulley, one of which secures the cable locating bead.
 (d) Remove the two bolts, nuts and washers which secure the split fairlead block to frame 620.0.
 (e) Dislodge cable from quadrant and pass through frame 620.0.
 (4) With reference to the view on arrow Z, remove the four self-locking nuts and washers which secure the mount to the support structure.
 (5) Withdraw mount from support structure with cables attached.
 (6) Detach cables from mount capstan as follows:-
 (a) Break lockwire and remove the four screws which secure the dished cover to the four cable guard posts.
 (b) Remove posts.
 (c) Break lockwire and remove the two screws which trap end terminals of cables A & B to capstan.
 (d) Re-assemble cable guard posts and dished cover to mount to prevent loss. Ignore wire-locking.
 D. Install the mount
 Refer to Figure 201.
 (1) Remove capstan cable guard posts and dished cover.
 (2) Check/set mount slipping clutch breakout torque. Refer to 22-12-01, pb201.
 (3) Attach cables A & B to mount capstan as follows:-
 (a) Introduce end terminal ball of cable B to outer pick-up on capstan; trap with retaining screw and wirelock.
 (b) Introduce end terminal ball of cable A to inner pick-up on capstan; trap with retaining screw and wirelock.
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 Mount, Rudder servo - Removal/InstallationFigure 201
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 (c) Study view on arrow Z for required positioning of the four cable guard posts on capstan. Wind on maximum available equal laps of cables A & B to permit post positioning. Fit guard posts.
 (d) Fit dished cover to guard posts; secure with four attachment screws and wirelock.
 (4) Select controls locked.
 (5) Locate the mount in the cut-out in its support bracket (having first passed the control cables upwards through the cut-out). Secure mount studs to bracket with four self-locking nuts and washers.
 (6) Route cable A through frame 620.0 and around the quadrant.
 (7) Maintain light hand tension on cables and locate mount locating studs in pick-up holes in support structure. Fit the four self-locking nuts and washers.
 (8) Complete the routing of cables A & B as shown on plan view.
 NOTE: Wind mount capstan as necessary by pulling/slipping cables such that intermediate locating bead on cable A can be introduced into trapping hole in quadrant. Fit two new split pins to retain; also fit a cable retaining split pin to opposite (left) end of quadrant.
 (9) Refit cable guards to quadrant and guide pulleys.
 (10) Fit split fairlead blocks to respective forward and aft face of frame 620.0 and secure each with two bolts, nuts and washers.
 (11) Introduce jointing turnbuckle to cables A & B where shown and adjust to provide cable tensioning appropriate to ambient temperature. Refer to 20-09-01, pb1.
 NOTE: For this servo loop, experience has shown that the optimum initial tension should be set approximately 10 lb higher than projected (tension will fall after subsequent exercising of the control loop).
 Do not fit turnbuckle locking clips at this stage.
 (12) Select controls unlocked and manually operate rudder circuit through range, whilst inspecting mount capstan operation.
 (13) Re-install servomotor - refer to para 1.B.
 (14) Exercise servo cable loop to equalize tension throughout the loop (including capstan) as follows:-
 (a) Manually operate rudder circuit throughout range for ten full cycles.
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 (b) Use the autopilot to operate the rudder through full range of movement for ten cycles; this requires the following steps:-
 1 Provide external electrical power. Refer to 12-09-03, pb301.
 2 Engage the autopilot.
 3 Push the test button on the Flight Control Panel on the side having control and hold until the rudder pedals commence range oscillation in the self test mode. Count ten full cycles then press the test button to stop movement.
 4 Disengage the autopilot.
 (15) Select controls locked.
 (16) Check servo cable loop tension is now as related to ambient temperature; if not, adjust to comply. Fit the turnbuckle locking clips.
 NOTE: Record the set tension and ambient temperature.
 Re-check tension after 3 to 7 days of operation, taking account of any change in the ambient temperature; adjust if necessary.
 Repeat the tension check after a further 10 to 14 days of operation (and on successive periods of this order if necessary) until no further adjustment is required.
 2. Adjustment/Test
 A. Function test the rudder servo
 (1) Remove the slip/skid sensor. Refer to 22-12-00, pb401.
 NOTE: Leave electrical connections intact.
 (2) Check that the undernoted circuit breakers are closed:-
 (3) Energise the 28V DC Main and Essential Services busbars. Refer to 12-09-03, pb301.
 (4) Check that HEADING flag (EFDs) and GYRO and COMPUTER flags (ADIs) are out of view within five minutes.
 (5) Select controls unlocked; leave rudder pedals central.
 Panel 1D CB48, CB49, CB50, CB300, CB324Panel 2D CB198, CB350, CB369
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 (6) Push YAW ENGAGE button on the Autopilot Panel and check that associated YAW annunciator (green), lights steady.
 NOTE: The red AP and TRIM annunciators and the amber (yaw) DIS annunciator will illuminate for approximately one second.
 (7) Slowly tilt the slip/skid sensor to simulate:-
 (a) Right roll - check that right rudder pedals move forward
 (b) Left roll - check that left rudder pedals move forward.
 (8) Return slip/skid sensor to level and check that rudder pedals centralize.
 (9) Disengage yaw damper (press YAW ENG button on Autopilot Panel) and check rudder pedals for full and free movement.
 (10) Install slip/skid sensor. Refer to 22-12-00, pb401.
 (11) Reselect controls locked.
 (12) Return aircraft to unpowered state.
 B. Check/set mount slipping clutch breakout torque
 WARNING: THIS PROCEDURE MUST BE PREFORMED BEFORE INSTALLING A SERVOMOUNT IN THE AIRCRAFT.
 Refer to 22-12-01, pb201.
 3. Inspection/Check
 A. Check cable tension
 Special Tools & Equipment:-
 (1) Refer to Figure 201. Identify the cable loop in the fuselage rear roof structure.
 (2) Refer to 20-09-01, pb1. Check cable tension agrees with that determined by ambient temperature at time of check. Adjust if necessary and fit new turnbuckle locking clips. Refer to 20-09-02, pb1.
 B. Inspect the capstan gear cover
 WARNING: THIS INSPECTION IS MUST BE PERFORMED BEFORE A MOUNT IS INSTALLED. ESSENTIALLY, IT MINIMIZES THE RISK OF CABLE DAMAGE.
 (1) Inspect the cover. Refer to 22-12-01, pb201.
 Tensiometer T.20.01
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 AMM22-12-03 7.0.0.0SERVOMOTOR & MOUNT, ELEVATOR - MAINTENANCE PRACTICES
 1. Removal/Installation
 NOTE: The positions and methods of attachment of all access panels removed during these procedures are to be noted for subsequent installation. All screws, bolts, washers, clips etc. which are removed during these procedures are to be bagged and securely attached to the relevant item of equipment for use during the installation procedures. All pipes, plugs etc. disconnected must be blanked by a suitable material to prevent ingress of foreign matter.
 A. Remove the servomotor
 Refer to Figure 201.
 (1) Trip and tag CB49 (panel 1D).
 (2) Locate the servomotor (circuit idented 3CA10); the unit is positioned in the rear fuselage roof, between stations 620 and 640.
 (3) Disconnect electrical connector from the unit.
 (4) Remove the four self locking nuts and washers which secure the unit to the studs on the servo-mount and withdraw the servomotor assembly to the right to disengage servo gears from mount. Retain attachments.
 NOTE: Protective covers should be fitted to output splines of servomotor assembly and to mount face following separation.
 B. Install the servomotor
 (1) Remove protective covers from servomotor assembly and mount face.
 (2) Offer up unit to installed servo-mount and carefully engage servo gears. Secure with attachments retained during removal.
 (3) Remake electrical connection.
 (4) Perform function check - refer to para 2.A.
 C. Remove the mount
 Refer to Figure 201.
 (1) Remove servomotor assembly from mount - refer to para 1.A.
 (2) Break locking clips and detach turnbuckle from mount cable circuit.
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 (3) Free cable A, except where attached to mount capstan, as follows:-
 (a) Remove the two quadrant cable guards; each is secured by two bolts, washers and stiffnuts.
 (b) Remove and discard the four split pins which secure the cable to quadrant, one of which secures the cable locating bead.
 (4) Remove the four self-locking nuts and washers which secure the mount to the support structure and remove the mount and capstan with cables attached.
 (5) Detach cables from mount capstan as follows:-
 (a) Break lockwire and remove the four screws which secure the dished cover to the four cable guard posts.
 (b) Remove posts.
 (c) Break lockwire and remove the two screws which trap end terminals of cables A & B to capstan.
 (6) Re-assemble cable guard posts and dished cover to mount to prevent loss. Ignore wirelocking.
 D. Install a mount
 Refer to Figure 201.
 (1) Remove capstan cable guard posts and dished cover.
 (2) Check/set mount slipping clutch breakout torque. Refer to 22-12-01, pb201.
 (3) Attach cables A & B to mount capstan as follows:-
 (a) Introduce end terminal ball of cable A to inner pick-up on capstan; trap with retaining screw and wirelock.
 (b) Introduce end terminal ball of cable B to outer pick-up on capstan; trap with retaining screw and wirelock.
 (c) Study main view for required positioning of the four cable guard posts on capstan. Wind on maximum available equal laps of cables A & B to permit post positioning. Fit guard posts.
 (d) Fit dished cover to guard posts; secure with four attachment screws and wirelock.
 (4) Select controls locked.
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 (5) From the left, locate the mount in the cut-out in its support structure diaphragm (having first passed the control cables through the cut-out). Secure mount studs to structure with four self-locking nuts and washers.
 (6) Route cables aft and connect as follows:-
 (a) Pass cable A through the 1/2 inch hole in the support structures rear web plate.
 (b) Wind mount capstan as necessary by pulling/slipping cables such that locating bead on cable A can be introduced to trapping hole in quadrant. Fit four new retaining split pins to quadrant (ensure split pin legs do not extend beyond quadrant rim).
 (c) Refit quadrant cable guards.
 (d) Introduce jointing turnbuckle to cables A & B where shown and adjust to provide cable tensioning appropriate to ambient temperature. Refer to 20-09-01, pb1.
 NOTE: For this servo loop, experience has shown that the optimum initial tension should be set approximately 10 lb higher than projected (tension will fall after subsequent exercising of the control loop).
 Do not fit turnbuckle locking clips at this stage.
 (7) Select controls unlocked and manually operate elevator circuit throughout range, whilst inspecting capstan operation.
 (8) Install servomotor - refer to para 1.B.
 (9) Exercise servo cable loop to equalize tension throughout the loop (including capstan) as follows:-
 (a) Manually operate elevator circuit throughout range for ten full cycles.
 (b) Use the autopilot to operate the elevator through full range of movement for ten cycles; this requires the following steps:-
 1 Provide external electrical power. Refer to 12-09-03, pb301.
 2 Engage the autopilot.
 3 Use the vertical control (UP/DN switch) on the Autopilot Panel to move the control columns fully back, then fully forward thru ten cycles.
 4 Disengage the autopilot.
 (10) Select controls locked.
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 (11) Check servo cable loop tension is now as related to ambient temperature; if not, adjust to comply. Fit the turnbuckle locking clips.
 NOTE: Record the set tension and ambient temperature.
 Re-check tension after 3 to 7 days of operation, taking account of any change in the ambient temperature; adjust if necessary.
 Repeat the tension check after a further 10 to 14 days of operation (and on successive periods of this order if necessary) until no further adjustment is required.
 2. Adjustment/Test
 A. Function test the servo
 (1) Ensure that the undernoted circuit breakers are closed:-
 (2) Energize the 28V DC Main and Essential Services busbars. Refer to 12-09-03, pb301.
 (3) Check that HEADING flag (EFD's) and GYRO and COMPUTER flags (ADI) are out of view within five minutes.
 (4) Select controls unlocked and hold the control column to counteract the bobweight induced down bias of the elevator.
 (5) Engage the autopilot; press AP ENG button on Autopilot Panel.
 (6) Push HDG button on the Flight Control Panel and verify that associated annunciator lights.
 (7) Press vertical control UP switch on Autopilot Panel and verify that control column moves backwards.
 (8) Press vertical control DN (down) switch and verify that control column moves forward.
 (9) Disengage autopilot; press AP ENG button on Autopilot Panel.
 (10) Reselect controls locked.
 (11) Return aircraft to unpowered state.
 Panel 1D CB48, CB49, CB50, CB300, CB324, CB325Panel 2D CB198, CB350, CB369
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 Mount, Elevator servo - Removal/InstallationFigure 201
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 B. Check/set mount slipping clutch breakout torque
 WARNING: THIS MUST BE PERFORMED BEFORE INSTALLING A SERVO-MOUNT IN THE AIRCRAFT.
 Refer to 22-12-01, pb201.
 3. Inspection/Check
 A. Check cable tension
 Special Tools & Equipment:-
 (1) Refer to Figure 201. Identify the cable loop in the fuselage rear roof structure.
 (2) Refer to 20-09-01, pb1. Check cable tension agrees with that determined by ambient temperature at time of check. Adjust if necessary and fit new turnbuckle locking clips. Refer to 20-09-02, pb1.
 B. Inspect the capstan gear cover
 WARNING: THIS INSPECTION IS MUST BE PERFORMED BEFORE A MOUNT IS INSTALLED. ESSENTIALLY, IT MINIMIZES THE RISK OF CABLE DAMAGE.
 (1) Inspect the cover. Refer to 22-12-01, pb201.
 Tensiometer T.20.01
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 AMM22-12-04 8.0.0.0SERVOMOTOR & MOUNT, ELEVATOR TRIM MAINTENANCE PRACTICES
 1. Removal/Installation
 The positions and methods of attachment of all access panels removed during these procedures are to be noted for subsequent installation. All screws, bolts, washers, clips etc. which are removed during these procedures are to be bagged and securely attached to the relevant item of equipment for use during the installation procedures. All pipes, plugs etc. disconnected must be blanked by a suitable material to prevent ingress of foreign matter.
 A. Remove the servomotor
 (1) Trip and tag CB49 (panel 1D).
 (2) Locate the servomotor (circuit-idented 1CA10); the unit is positioned left of centre in the roof fuselage structure at station 638.
 (3) Disconnect electrical connector from unit.
 (4) Remove the four self-locking nuts and washers which secure the unit to the studs on the servo-mount and withdraw assembly to left to disengage servo gears. Retain attachments.
 NOTE: Protective covers should be fitted to output splines of servomotor assembly and to mount face following separation.
 B. Install the servomotor
 (1) Remove protective covers from servomotor assembly and mount face.
 (2) Offer up unit to installed servo mount and carefully engage servo gears. Secure with attachments retained during removal.
 (3) Remake electrical connection.
 (4) Perform function check, para 2.A.
 C. Remove the mount
 Special Tools & Equipment:-
 (1) Remove servomotor assembly from mount - refer to para 1.A.
 (2) Trace cable from servo-mount rearwards to turnbuckle aft of station 649; break locking clips and detach turnbuckle from circuit.
 Rigging pin ET2 T.27.32
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 (3) Remove cable from mount as follows:-
 (a) Remove lockwire and the four screws which secure the dished cover to the four cable guard posts.
 (b) Remove posts.
 (c) Remove hexagonal cable guards from idler pulleys; each is secured with a stiffnut.
 (d) Detach cables from mount pulley arrangement.
 (4) Remove the four self-locking nuts and washers which secure the mount studs to support structure and withdraw unit to left to remove.
 (5) Re-assemble cable guards and dished cover to mount to prevent loss.
 D. Install a mount
 (1) Check/set mount slipping clutch breakout torque. Refer to 22-12-01, pb201.
 (2) Select controls locked.
 (3) Rotate elevator trim handwheel to NEUTRAL and insert rigging pin ET2 in large sprocket of trim output layshaft (fuselage roof, station 597).
 NOTE: This will maintain rigging between the layshaft and handwheel.
 (4) Remove dished cover and idler pulley cable guards from mount.
 (5) From the left, locate mount in cut-out in support structure diaphragm at frame 638.35. Secure mount studs to structure with four self-locking nuts and washers.
 (6) Connect control cable to mount as follows:-
 (a) Arrange cable around mount idler pulleys and drive spool as shown.
 (b) Fit drive spool cable guard posts as follows:-
 1 Ensure only four holes are available on the gear cover to receive the guard posts.
 2 Fit four guard posts.
 3 Fit dished cover to guard posts; secure with four attachment screws and wirelock together in pairs.
 (c) Fit both hexagonal cable guards to idler pulleys; secure each with stiffnut.
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 (7) Refer to 27-32-00, pb201.
 (a) Rig the tabs.
 (b) Rig the cable circuit aft of frame 597.
 (c) Perform rigging completion actions.
 (8) Install servomotor - refer to para 1.B.
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 Mount, Elevevator trim servo - Removal/InstallationFigure 201
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 2. Adjustment/Test
 A. Function test the servo
 (1) Check that undernoted circuit breakers are closed:
 (2) Energise the 28V DC Main and Essential Services busbars. Refer to 12-09-03, pb301.
 (3) Check that HEADING flag (EFDs) and GYRO and COMPUTER flags (ADI) are out of view within five minutes.
 (4) Lock primary controls.
 (5) Place elevator trim wheel on centre console at NEUTRAL.
 (6) On inboard horn of either column handwheel:-
 (a) Press both halves of PITCH TRIM switch forward (nose down trim) and check that elevator trim wheel rotates towards MAX NOSE DOWN. Release switch.
 (b) Press both halves of switch rearwards (nose up trim) and check that elevator trim wheel rotates towards MAX NOSE UP. Release switch.
 (7) Rotate elevator trim wheel to NEUTRAL.
 (8) Return aircraft to unpowered state.
 B. Check/set mount slipping clutch breakout torque
 WARNING: THIS MUST BE PERFORMED BEFORE INSTALLING A SERVO-MOUNT IN THE AIRCRAFT.
 Refer to 22-12-01, pb201.
 3. Inspection/Check
 A. Inspect the capstan gear cover
 WARNING: THIS INSPECTION IS MUST BE PERFORMED BEFORE A MOUNT IS INSTALLED. ESSENTIALLY, IT MINIMIZES THE RISK OF CABLE DAMAGE.
 (1) Inspect the cover. Refer to 22-12-01, pb201.
 Panel 1D CB48, CB49, CB50, CB300, CB324, CB325Panel 2D CB198, CB350, CB369
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 AMM22-12-11 9.0.0.0ELECTRONIC HORIZONTAL SITUATION INDICATOR (EHSI-74)DESCRIPTION AND OPERATION (POST-MOD A8062)
 1. General
 A. General
 The EHSI is a multi-colour cathode ray tube (crt) display unit that presents a view of the aircraft horizontal navigation situation. Information displayed includes indicated heading, selected heading, selected VOR or localizer course and deviation, desired track, navigation source and annunciation, to/from indication, DME or waypoint distance, glideslope or VNAV deviation, ground speed, time-to-go, and a bearing pointer that can be driven by VOR, LRN, or ADF sources as selected on the HSI control panel. The EHSI can also be operated in an ARC mode that provides a compass sector with alphanumeric data shown in the corners of the display and in a MAP mode that shows bearing and distance to the selected navaid or waypoint.
 One EHSI system is provided for each pilot, a block diagram of a system is shown. Refer to Figure 3.
 B. Components
 Each EHSI system comprises the following:
 (1) HPU-74, HSI Processor Unit
 (2) HCP-74, HSI Control Panel
 (3) EFD-74, Electronic Flight Display.
 C. Power Supplies
 The power for the EHSI systems is from the 28V DC Essential Services busbars. The No. 1 EFD and HPU are supplied via circuit breaker CB57 on panel 1 D and the No.2 EFD and HPU are supplied via circuit breaker CB179 on panel 2D.
 NOTE: Refer to 24-42-00, pb1. The isolation sensitive avionic supplies protect the EHSI systems in the case of power transients in the external power supply. With external power connected to the aircraft the power for the EHSI systems is from the 26V DC ground isolation busbars. The No.1 EFD and HPU are supplied via circuit breaker CB414 on panel 5D and the No.2 EFD and HPU are supplied via circuit breaker CB444 on panel 6D.
 D. Lighting
 The HCP integral lighting is controlled by the appropriate GENERAL dimmer on the main instrument panel 1P (Refer to 33-13-00, pb1.).
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 EHSI-74 Component locationFigure 1
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 HPU-74 Flag indicatorsFigure 2
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 2. Component Description
 A. HPU-74
 The HPU-74 (Collins Pt.No. 622-6198-003) generates the video and deflection signals required to draw the desired display on the EFD-74 screen. The HPU-74 contains the aircraft input/output interface, input/output processor, display generator and a power supply. The unit also provides deviation, flag and error signals to the automatic flight control system. Refer to 22-12-00, pb1. There are two LED indicators on the front panel of the HPU, the HPU FLAG indicator and the EFD FLAG indicator. Refer to Figure 2 .
 (1) HPU FLAG indicator
 HPU monitoring consists of various monitors in the display generator, input/output processor, memories and power supply. When a failure is detected, the HPU FLAG indicator illuminates and the FAIL legend appears on the EFD screen.
 (2) EFD FLAG indicator
 The EFD FLAG indicator monitors operation of the deflection and video signals in the EFD. When a fault is detected (such as the display going blank) a signal is sent to the HPU to illuminate the EFD FLAG indicator.
 The No. 1 HPU-74 is located in the RH equipment bay and idented 1FJ4. The No. 2 HPU-74 is located in the No. 6 avionics bay and idented 2FJ4.
 B. HCP-74
 The HCP-74 control panel (Figure Refer to Figure 4), provides switches and rotary controls for EFD mode control, EFD dimming, bearing pointer selection, selected heading control, heading synchronization, selected course control, direct-to-course and system test.
 The controls function as follows:-
 (1) Heading select (HDG) knob
 The HDG knob controls the selected heading displayed on the EFD. The knob provides 1° increments when turned slowly and, through a variable rate sensor, larger increments when turned at a faster rate.
 (2) Heading synchronization (PUSH HDG SYNC) button
 The heading knob includes a centre PUSH HDG SYNC button which, when pressed, causes the heading bug to rotate and match the aircraft heading under the lubber line on the EFD. An automatic HDG SYNC function is performed whenever the navigation mode is changed (eg. from VOR to ILS) but only when the autopilot is not in HDG mode.
 (3) Course select (CRS) knob
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 The course select knob controls the course arrow displayed on the EFD. The knob provides 1° increments when turned slowly and, through a variable rate sensor, larger increments when turned at a faster rate.
 The EFD depends on the mode of operation as selected on the HCP. Three modes of display operation are available; HSI, ARC and MAP.
 The No. 1 and No. 2 EFD-74 units are located on panel 1P and are idented KJ and KL respectively.
 3. Operation
 The following paragraphs describe the displays that will appear on the No. 1 EFD. The display that appears depends on the mode selected at the HCP; HSI, ARC or MAP.
 A. HSI mode
 Refer to Figure 5.
 The HSI mode is selected pressing the HSI DISPLAY button on the HCP-74. This mode selects a full compass rose display. Included are digital readouts of DME or waypoint distance and DME hold annunciation, time-to-go or groundspeed and selected course. Also provided are displays of bearing to the station or waypoint and annunciation of selected navigation data source. Vertical and lateral deviation, to-from information, selected heading and the appropriate flags are also displayed.
 (1) Compass display
 The compass display is a full 360° rose with cardinal points and numbers at the 30° marks. Markings are provided at the cardinal points and at 315° and 45° around the periphery of the card to aid in procedure turns. The compass card reference marks, lubber line and reference aircraft symbol are white. Aircraft heading is read against the triangular lubber line.
 If a failure of the compass system occurs, the lubber line will be replaced by a white box with the letters HDG inscribed in red (Refer to Figure 8.); the letters will flash for 10 seconds, then become steady.
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 EHSI-74 Block diagramFigure 3
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 HCP-74 Control panelFigure 4
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 (2) Course direct to (PUSH CRS DIRECT) button
 The course knob includes a centre PUSH CRS DIRECT button which provides a 'direct to' function. When the DIRECT button is pressed, the course arrow automatically rotates until the navigation source selected provides zero lateral deviation.
 (3) DISPLAY format selection buttons
 The HSI, ARC, and MAP buttons provide control of the display formats. In the HSI position, the EFD full compass rose format is displayed. The ARC position selects an expanded compass sector (approximately 80°) across the top of the display with alphanumerics displayed in the corners of the display. This mode gives the pilot information, similar to that presented in the full compass rose mode, in an enlarged easily readable format. The MAP mode adds a pictorial presentation of the navigation situation to the compass sector. Navigation data displayed includes VOR/DME station location, active waypoint location, and course line.
 (4) Bearing (BRG) selection buttons
 The NV1, ADF, and NV2 buttons control which bearing pointer is displayed on the EFD. The bearing pointer is selected by pressing the desired pushbutton and is removed from the display by again pressing its pushbutton or by selecting another bearing pointer. A bearing pointer will not appear when the navaid is tuned to an ILS frequency.
 (5) Intensity (INT) control
 The intensity of the EFD is controlled by rotation of the INT knob. Clockwise rotation increases the brightness of the display.
 (6) Test mode
 The test mode is entered from the HCP by simultaneously pushing the SYNC and DIRECT buttons twice. Pages of test data are selected by repeated pushes of the MAP button. Page 3 of the test mode has two sub-pages that are selectable by pushing the ARC button. The test mode is cancelled by simultaneously pressing SYNC and DIRECT buttons once.
 The test mode is mainly for use by maintenance personnel and cannot be entered when the autopilot is engaged because of a test inhibit function.
 The No. 1 and No. 2 HCP are located on panel 1P and idented KH and KK respectively.
 B. EFD-74
 The EFD-74 (Collins Pt.No. 622-6198-001) electronic flight display is a panel-mounted, high resolution multi-colour crt display unit that contains the crt, deflection yoke, video and deflection amplifiers, and a high-voltage power supply. Stroke writing techniques are used to provide sharp alphanumerics and symbols with greater-than-normal illumination.
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 EFD-74 HSI ModeFigure 5
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 (1) Selected course display
 The selected course is shown by the relationship of the green course arrow with respect to the compass card and is repeated digitally (in green) in the upper right of the display with the letters CRS. If LRN is the navigation source, and if desired track is available, the CRS knob will be disabled and the CRS annunciator will be replaced with DTK - in this mode, all green elements of the display will be changed to white. B/C for back course will be superscribed when a localizer frequency is tuned and the difference between aircraft heading and the course arrow exceeds approximately 105 degrees. The course is selected with the CRS knob on the HCP-74 control panel. The navigation data source is displayed in green characters in the lower right corner of the display. The centre portion of the course arrow is the course deviation bar and moves laterally with respect to the aircraft symbol and the four white deviation dots to indicate deviation from the selected course. Deviation is in angular format when VOR mode is selected and is the format of the navigation deviation source (angular or linear) in all other modes. The to-from indication is a green triangle that appears on the head side of the course deviation bar pointing toward the head of the course arrow to indicate 'to' and toward the tail of the course arrow to indicate 'from'. This to-from display indicates that the selected VOR course is either 'to' or 'from' the selected VOR station. The to-from display can also indicate the course to the next waypoint or the course from an overflown waypoint when the LRN is the navigation source. The to-from display disappears when a localizer frequency is selected.
 If the navigation data source fails, a white box with the red letters NAV inscribed (Refer to Figure 8.) will appear above the aircraft symbol and the white deviation dots will disappear. The legend will flash for 10 seconds before becoming steady.
 (2) Selected heading display
 Selected heading is shown by the location of two adjacent magenta squares with respect to the compass card. This heading bug is controlled by the HDG knob on the HCP-74 control panel.
 (3) Bearing pointer display
 The three BRG push-buttons (NV1, ADF, NV2) of the HCP-74 are used to select the bearing pointers. The bearing pointers are arrow-shaped pointers which rotate around the inner circumference of the compass card. Bearing pointer source annunciation is displayed at the lower portion of the arrowhead section of the pointer, and is indicated by a V for VOR, A for ADF, and W for waypoint.
 Refer to Table 1. This shows the BRG push-button functions noting that the LRN navigation source is displayed on the pilot's side. When operating with LRN, pressing the NV1 button once will cause a white single-line waypoint bearing pointer to be displayed (W is annunciated) and pressing the NV1 button again causes a magenta single-line VOR bearing pointer to be displayed (V is annunciated). Note that although the LRN is the primary navigation source, the bearing to the VOR associated with the current
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 waypoint leg is now displayed. The magenta colour of this pointer informs the user that this VOR bearing pointer is showing secondary information.
 (4) Vertical deviation display
 Either vertical navigation (VNAV) or glideslope deviation is displayed on the left of EFD in white and consists of a centreline with two dots above and below this line. The deviation source (GLS or VNV) is annunciated in white at the bottom of the scale and the triangular pointer is green. The vertical deviation pointer represents the centre of the glideslope beam or VNAV track, and the centre of the scale represents aircraft position relative to beam centre or VNAV track. Each of the inner scale dots represents a 0.25° displacement; each of the outer scale dots represents a 0.50° displacement. When a glideslope receiver is the source of input data, the pointer is in view only when the navigation receiver is tuned to an ILS (localizer) frequency. The glideslope pointer, scale, flag, and source annunciation are automatically inhibited during back-course operation.
 In the event of a source failure, the scale and source annunciation are removed from the display and the red letters GLS or VNV appear (Refer to Figure 8.) in place of the scale; the letters flash for 10 seconds and then become steady.
 (5) Distance display
 The distance to the selected VOR or waypoint is shown in green or white digits below the letters DME or WPT in the upper left of the display. Resolution is to 0.1 nmi below 100 nmi and 1 nmi above 100 nmi; maximum distance displayed is 3999 nmi. When DME hold has been selected, the letter H (in yellow) appears to the right of the digits; the letter H is replaced by the letter T (in green) when the DME is in the test mode. Invalid distance source data is indicated by replacing the digits with green or white dashes. Failure of the distance source data is indicated by removing the digits of the display.
 (6) Time-to-go and ground speed display
 Time-to-go or ground speed to the DME or waypoint may be displayed in the lower left corner of the display in green or white digits. The display selection of time-to-go or ground speed (or DME distance when in RNAV mode) is made by repetitively pressing the HSI DISPLAY button on the HCP-74. When data is present the letters TTG or SPD (in green) or DME (in magenta) are displayed above the data. The TTG or SPD data is computed from the DME in VOR mode and received from the LRN computer in RNAV mode.
 Invalid data is indicated by replacing the digits with green or white dashes. Once TTG or SPD is selected, it remains displayed until changed in either the HSI or ARC mode.
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 C. ARC mode
 Refer to Figure 6.
 The ARC mode is selected by pressing the ARC DISPLAY button on the HCP-74. In this mode, a section of the compass card (approximately 80°) is located across the top of the EFD display with the aircraft symbol located at the bottom centre of the display. Alphanumeric data is displayed in the four corners of the display, and in the centre of the display, if so selected.
 (1) Compass display
 The ARC mode provides an expanded compass sector display similar to the full compass card display except the EFD displays a ±40 degree compass segment at the top of the display and the aircraft symbol is placed at the bottom of the display. The compass sector and all pointers rotate around the intersection of the wings and fuselage of the aircraft symbol. There are no compass card reference marks when the compass sector is being displayed. Other compass card functions and features are the same as previously described for the HSI mode.
 (2) Selected course display
 The course arrow centre is located (along with the aircraft symbol) at the lower centre of the display and enlarged to fit the expanded compass card. The course deviation scale is also located at the lower centre of the display and rotates around the aircraft symbol. The 'to-from' display (green triangle on the head or tail side of the course deviation bar) consists of the letters TO or FR above the navigation data source annunciation in the lower right corner of the display. The tail of the course arrow is displayed when the selected course is opposite the top of the display. Other features of the course arrow remain the same as in the HSI mode.
 (3) Selected heading display
 The heading bug, when in view on the compass sector, operates the same as in the HSI mode. When the heading bug is off-scale, a short magenta selected heading line appears and rotates around the aircraft symbol to indicate the relative position of the selected heading - the heading bug position is also indicated digitally, in magenta, either below the distance or course readout as appropriate.
 (4) Bearing pointer display
 The bearing pointers operate the same as in the HSI mode with the additional feature of source annunciation appearing on the tail of the bearing pointer as well as the head. This is due to the fact that, like the course arrow, the whole bearing pointer cannot be displayed when the expanded mode is selected.
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 EFD-74 Arc ModeFigure 6
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 (5) Digital bearing display
 Bearing is displayed digitally at the left centre of the compass sector when a bearing pointer is in view. The digital bearing is always from the VOR and to the waypoint or ADF as indicated by the letters TO or FR to the right of the digital data. The selected navigation source is annunciated above the data. The colour of the annunciation and data are the same as the bearing pointer colour.
 (6) Vertical deviation display
 The vertical deviation display operates the same as in the HSI mode.
 (7) Distance display
 The distance display operates the same as in the HSI mode.
 (8) Time-to-go and ground speed display
 The time-to-go or ground speed display operates the same as in the HSI mode, with the additional capability to display both TTG and SPD simultaneously at the right centre of the compass sector.
 D. MAP mode
 Refer to Figure 7.
 The bearing/distance MAP mode is selected by pressing the MAP DISPLAY button on the HCP-74. The MAP mode displays pictorial bearing and distance to the VOR or waypoint. The MAP scale is changed by repetitively pressing the MAP DISPLAY button. MAP ranges of 10, 25, 50, 100, 200 and 300 nautical miles are provided with a single cyan range mark displayed at midrange. The midrange distance (5, 12.5, 25, 50, 100 and 150 respectively) is also shown in cyan digits at the right hand end of the range mark. Full scale range is not shown digitally but is located at the bottom of the compass card marks. The user should remember to double the midrange distance to determine which range is selected.
 (1) Compass display
 The compass card functions the same as in the ARC mode.
 (2) Selected course display
 Selected course is shown as a line rotating around the selected VOR/DME (green octagon symbol) or waypoint (green or white four-pointed star). The 'to' course is a long, solid line and the 'from' course is a short, dashed line. The selected course is also shown digitally in the upper right corner as in the ARC and HSI modes. When an ILS frequency is tuned, the course arrow is the same as in the ARC mode. There is no course deviation bar or scale when the MAP mode is selected except in ILS mode.
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 EFD-74 Map ModeFigure 7
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 (3) Selected heading display
 Selected heading functions are the same as in the ARC mode.
 (4) Bearing pointer display
 The ADF and NV2 bearing pointer functions are similar to that of the ARC mode. For the NV1 bearing pointer, when VOR/DME data is selected, bearing and distance to the VOR/DME is shown pictorially in the proper rho-theta position with respect to the aircraft symbol. The VOR/DME station is represented by a green octagon symbol.
 When RNAV or LRN data is selected, the waypoint is represented by a green (RNAV) or white (LRN) four-pointed star and the associated VOR/DME is shown as a magenta octagon symbol.
 If the distance to the station or waypoint is greater than the maximum range of the display, or if the station or waypoint is in the lower half of the azimuth circle (beneath the aircraft symbol), the pictorial map display is replaced by the appropriate bearing pointer. In DME hold the legend NO DME will be displayed in the centre of the MAP display; the appropriate VOR bearing pointer will be displayed. When the source data is invalid, the position display will alternately flash red and white. The VOR/DME display can be deselected in LRN mode by pressing the NV1 button.
 (5) Vertical deviation display
 The vertical deviation display functions the same as in the HSI mode.
 (6) Distance display
 The distance display operates the same as in the HSI mode.
 (7) Time-to-go and ground speed display
 Time-to-go and ground speed selection cannot be changed in the MAP mode but remain the same as when the mode was selected.
 4. EFD failure flags and indications
 When the processor monitor detects a failure in the HPU-74, a yellow FAIL indication is displayed vertically above the lower right corner of the display (Refer to Figure 8.). When the FAIL indication is displayed, all data on the EHSI should be cross-checked with other data on the instrument panel.
 If the failure is a momentary failure, the FAIL indication will disappear in approximately four seconds.
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 EFD Failure Flags and IndicationsFigure 8
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 A failure in the HCP-74 control panel (such as a stuck button) causes a yellow HCP indication to be displayed in the same area as the FAIL indication for approximately 15 seconds; the display then reverts to the HSI mode with ADF bearing pointer selected and TTG displayed.
 Other failure flags and annunciators are described in the applicable paragraphs.
 5. Display differences in LRN mode
 When LRN mode is selected the following differences from other display modes exist:-
 White is used almost exclusively for the colour in all formats except when the LRN is using VOR/DME data (RNAV) when the format changes to green. The symbols that retain their original colours and do not change to white are:-
 VOR select course is stored internally when LRN mode is entered and desired track (DTK) is displayed. When LRN mode is deselected, original VOR select course reappears in the course window and on the course arrow.
 6. No. 2 EHSI-74 installation
 The No. 2 EHSI-74 operates as described previously with the addition of the following details:-
 (1) No LRN or RNAV information is displayed on the No. 2 EFD.
 (2) Bearing pointer display
 The NV1 bearing pointer is a yellow single-line pointer displaying VOR1 bearing. The NV2 bearing pointer is a green double-line pointer when a VOR2 bearing is selected in the VOR mode.
 The functions of each bearing selection button on the No. 2 HCP are described in Table 2 when operating with VHF Nav 2 as the primary navigation source.
 (3) Selected course and vertical deviation displays
 HDG HDG bug - magentaGLS pointer GLS pointer - greenADF1 pointer ADF 1 pointer - magentaFail annunciators Fail annunciators - yellowFlags Flags - redDR and ALRT annunciators DR and ALRT annunciators - yellowRange ring Range ring - cyanDME distance DME distance - magenta
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 The selected course and course deviation display and the vertical deviation display operate as described previously except that data is from VOR/ILS2.
 No. 2 HCP-74 Bearing ButtonsTable 1
 NOTE: ADF 2 not installed - double bar parks horizontally and flashes red/white
 PRESS NV1 ADF NV2
 1st VOR1(single yellow bar)
 ADF1(single magenta bar)
 VOR2(double bar green)
 2nd POINTER OFF ADF2(double bar red/white)
 POINTER OFF
 3rd VOR1 ADF 1 and 2 VOR24th POINTER OFF POINTER OFF POINTER OFF
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 AMM22-12-11 10.0.0.0ELECTRONIC HORIZONTAL SITUATION INDICATOR REMOVAL/INSTALLATION
 1. General
 When electrical connectors are disconnected, blank both ends of the connection to prevent damage or the ingress of foreign bodies.
 2. Removal/Installation
 A. Remove an HPU-74
 (1) Render aircraft electrically safe. Refer to 12-09-03, pb301.
 (2) Trip and tag circuit breakers CB57 on panel 1D, CB179 on panel 2D, CB414 on panel 5D and CB444 on panel 6D.
 (3) Open access panel 122BR or 122AR and locate No. 1 HPU-74 or No. 2 HPU-74 respectively in R.H. equipment bay or No.6 avionics bay.
 (4) Release two knurled screws securing HPU-74 to mounting tray.
 (5) Disconnect the three electrical connectors.
 (6) Pull HPU-74 clear of mounting tray and remove from aircraft.
 B. Install an HPU-74
 (1) Ensure aircraft is electrically safe. Refer to 12-09-03, pb301.
 (2) Ensure circuit breakers CB57 on panel 1D, CB179 on panel 2D, CB414 on panel 5D and CB444 on panel 6D are tripped and tagged.
 (3) Position HPU-74 on mounting tray and push HPU-74 into tray.
 (4) Reconnect the electrical connectors, noting plug idents and pin alignment.
 (5) Secure HPU-74 with two knurled screws.
 (6) Close appropriate access panel.
 (7) Functionally test the EHSI system. Refer to 22-12-11, pb501.
 C. Remove an EFD-74
 (1) Render aircraft electrically safe. Refer to 12-09-03, pb301.
 (2) Trip and tag circuit breakers CB57 on panel 1D, CB179 on panel 2D, CB414 on panel 5D and CB444 on panel 6D.
 (3) Locate No. 1 or No. 2 EFD-74 on main instrument panel 1P.
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 (4) Remove and retain four screws securing EFD-74 to panel.
 (5) Ease EFD-74 from panel and disconnect electrical connector.
 (6) Remove EFD-74 from aircraft.
 D. Install an EFD-74
 (1) Ensure aircraft is electrically safe. Refer to 12-09-03, pb301.
 (2) Ensure circuit breakers CB57 on panel 1D, CB179 on panel 2D, CB414 on panel 5D and CB444 on panel 6D are tripped and tagged.
 (3) Position EFD-74 adjacent to cut-out in main instrument panel and reconnect electrical connector.
 (4) Secure EFD-74 to panel with the four screws removed in 3.C.(4) above.
 (5) Functionally test the EHSI system. Refer to 22-12-11, pb501.
 E. Remove an HCP-74
 (1) Render aircraft electrically safe. Refer to 12-09-03, pb301.
 (2) Trip and tag circuit breakers CB57 on panel 1D, CB179 on panel 2B, CB414 on panel 5D and CB444 on panel 6D.
 (3) Locate No. 1 or No. 2 HCP-74 on main instrument panel 1P.
 (4) Release two Dzus fasteners securing HCP-74 to panel.
 (5) Ease HCP-74 from panel and disconnect electrical connector.
 (6) Remove HCP-74 from aircraft.
 F. Install an HCP-74
 (1) Ensure aircraft is electrically safe. Refer to 12-09-03, pb301.
 (2) Ensure circuit breakers CB57 on panel 1D, CB179 on panel 2D, CB414 on panel 5D and CB444 on panel 6D are tripped and tagged.
 (3) Position HCP-74 adjacent to cut-out in main instrument panel and reconnect electrical connector.
 (4) Secure HCP-74 to panel with two Dzus fasteners.
 (5) Functionally test the EHSI system. Refer to 22-12-11, pb501.
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 AMM22-12-11 11.0.0.0ELECTRONIC HORIZONTAL SITUATION INDICATOR - ADJUSTMENT/TEST
 1. Functional Test
 The majority of the information displayed on the EHSI system is functionally tested during the test of the:
 - VOR/ILS/MB systems. Refer to 34-31-20, pb201.- DME systems. Refer to 34-52-20, pb201.
 The compass card and ADF bearing pointer are functionally tested during the test of the:
 - Magnetic Compass systems. Refer 34-21-20, pb201- ADF system. Refer to 34-51-10, pb201.
 2. EHSI Test Mode
 Refer to Table 501.
 The EHSI test mode is enabled from the HCP by simultaneously pressing the SYNC and DIRECT buttons twice within ten seconds. The test mode provides six pages of test data selected with repeated pushes of the MAP button. Page 3 of the test mode has two sub-pages which are selected by pressing the ARC button. To exit from the test mode the SYNC and DIRECT buttons are simultaneously pressed once. Test mode is not available with the autopilot engaged. The six pages of data are as follows:-
 A. Page 0
 The Part Number of the ROM containing the Input/Output Software (U.17) is shown at the top of the page. The RAM PASSED annunicator is red if the test of the Inputs Output RAM (done at the most recent power-on) failed. All other annunciators are explained in Table 501. The HPU FLAG indicator on the HPU should be lit when viewing this page.
 B. Page 1
 The status of the input data is shown on this page. Annunciators are explained in Table 501. No lights should be lit on the HPU.
 C. Page 2
 The part numbers of the character (U.14), character size (U.18), and display processor software (U.44) ROM's are shown at the top of the page. The RAM PASSED annunciator is red if the test of the display processor RAM (done at most recent power-on) failed. The VECTOR and CHARACTER annunicators are tests done to the vector generator and character portions of the vector generator card. All other annunciators are explained in Table 501. The HPU FLAG indicator on the HPU should be lit.

Page 99
                        

Jun 30/0122-12-11 Page 502EFFECTIVITY: All
 zSD3-60 AIRCRAFT MAINTENANCE MANUAL
 Test mode DataTable 501
 ITEM MONITORED NORMAL MODE INDICATOR TEST MODE INDICATOR
 VOR 1 - Checks sin and cos ac inputs to see if cos2 + sin2 is equal to a minimum value
 NAV flag appears and BRG pointer flashes red and white
 VOR1 ann on page 1 turns red
 VOR 2 - Same as VOR 1 BRG pointer flashes red and white
 VOR2 ann on page 1 turns red
 ANALOG heading - Checks X and Y inputs to see if cos2 + sin2 is equal to a minimum value
 Heading flag appears ANALOG HDG ann on page 1 turns red
 ADF 1 - Checks X, Y or sin, cos dc inputs to see if cos2 + sin2 is equal to a minimum value
 BRG pointer flashes red and white
 SYN1 ann on page 1 turns red
 Lateral dev output - Checks lateral dev output to see if it is the same as the dev input (LOC, RNAV or LRN mode) or the VOR dev created in the HSI (VOR mode)
 NAV flag and FAIL ann appear
 LAT A/P on page 1 turns red; A/P ann on page 0 turns red
 Vertical dev output - Checks vertical dev output to see if it is the same as the dev input (VNAV or GLS)
 GLS flag and FAIL ann appear
 VERT A/P on page 1 turns red; A/P ann on page 0 turns red
 6-wire DME input - Checks for presence of serial 6-wire data
 DME distance displays blank DME ann on page 1 turns red
 Serial HDG input - Checks for the prescence of serial HDG (if not present analog HDG is used)
 HDG flag appears (if no analog HDG is present)
 SERIAL HDG ann on page 1 turns red
 RNAV serial HSI data - Checks for presence of HSI progress data from the ANS/NCS
 NAV flag appears ANS P ann on page 1 turns red
 RNAV serial BRG data - Checks for the presence of BRG from the ANS/NCS
 WPT BRG pointer flashes red and white
 ANS B ann on page 1 turns red
 ROM test of I/O processor - A checksum test is done every few seconds
 Fail ann appears, HPU fail light appears on front of HPU
 I/O and ROM ann on page 0 turn red
 Internal UART test - Checks serial data link between I/O and display processors
 Fail ann appears, HPU fail light appears on front of HPU
 I/O and UART ann on page 0 turn red; V/G and UART ann on page 2 turn red
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 D. Page 3
 This page displays three sets of data.
 (1) The internal 5-volt power supply voltage.
 (2) A digital display of the data from interfacing systems connected to the HPU. Two sub-pages are used for this data, pressing the ARC button selects which sub-page is displayed.
 Refer to Table 502.
 (3) A display of data stored in the internal RAM of the Input/Output and display processors. The HDG knob controls which RAM addresses are viewed. Two buttons are used to select which RAM the HDG knob is controlling. The ADF button selects the display processor RAM and the NV2 button selects the display Input/Output RAM. Selection is indicated with a flashing red V/G (display Processor) or I/O (Input/Output Processor). Refer to Table 502 for a list of the HPU-74 discrete input RAM locations.
 E. Page 4
 This page displays three sets of data.
 (1) Calibration marks (triangles) for adjusting the deflection gains (size) and the position of the video gates in the HPU.
 (2) A centre raster area for cockpit measurements of tube brightness. The HDG knob is used to select the colour.
 Interrupt 0 and interrupt 1 - Check RNAV, DME, LRN, and serial HDG interrupts to I/O processor for a non constant interrupt
 Fail ann appears, HPU fail light appears on front of HPU
 I/O and INTO or INT1 ann on page 0 turn red
 Analog input card test - Checks most of the hardware on the analog input card
 Fail ann appears, HPU fail light appears on front of HPU
 I/O and ANALOG ann on page 0 turn red
 ROM test of display processor - A checksum test is done every 2 minutes
 Fail ann appears, HPU fail light appears on front of HPU
 V/G and ROM ann on page 2 turn red
 Refresh rate test - Checks to see if one picture is drawn a least every 20ms
 Fail ann appears, HPU fail light appears on front of HPU
 V/G and TIMEOUT ann on page 2 turn red
 ITEM MONITORED NORMAL MODE INDICATOR TEST MODE INDICATOR
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 Refer to Table 503.
 (3) A set of pre-set outputs from the HPU. The CRS knob is used to select one of eight numbers at the top of the display. Refer to Table 503 for a list of the status of the outputs for each number selected (must be in VOR mode).
 F. Page 5
 This is a blank page used to test the EFD FLAG indicator on the front of the HPU. Both EFD and HPU FLAG indicators should be lit when this page is selected.
 HPU-74 Discrete Input RAM LocationsTable 502
 FUNCTION PLUG-PIN WORD-BIT ZERO MEANS:
 ADF 2 flag P1-9 F4-5 Invalid ADF 2BRG B P1-19 7F-2 NAV 2 or ADF out-on not pressedDSP A P1-20 7F-7 HSI or ARC button not pressedCopilot strap P1-32 7F-0 Pilot sideDual ADF strap P1-35 7F-3 Single ADF enableBRG A P1-36 7F-A (note) NAV 1 or ADF button not pressedDSP B P1-39 7F-5 (note) MAP or ARC button not pressedADF 1 flag P2-4 D3-3 Invalid ADF 1VERT flag P2-7, 8 D3-0 Valid vertical flagVOR flag P2-11, 12 D3-1 Valid VOR flagXVOR flag P2-19, 20 D3-5 Valid XVOR flagExt NAV valid P2-37 F4-2 Invalid external NAVVNAV mode P2-49 D3-6 VNAV display disabledCRS A P3-9 19-4 CRS A groundedCRS B P3-10 19-5 CRS B groundedMode A strap P3-11 B0-6 6-wire LRN modeHdg B P3-14 19-1 Hdg B groundedLOC mode P3-16, 20 B0-1 VOR frequency tunedHdg A P3-17 19-0 Hdg A groundedHdg sync P3-18 19-3 Hdg sync button pressedDirect to P3-22 19-7 DIR TO button pressedDME flag PS-42 C4-0 Invalid DME flagDME hold PS-46 C4-1 DME not in holdTEST enable gnd P3-52 B0-3 (note) TEST enabledHdg mode P3-56 B0-4 Hdg not selected on FCS
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 NOTE: MAP, NAV 1 and TEST enable cannot be exercised since they will exit the RAM display
 Status of HPU-74 Pre-set OutputsTable 503
 0 = open, G = ground. The HPU FLAG light will be lit only when white does not appear on the display. The EFD FLAG light should be lit only when the display is blank.
 XLOC mode P3-59, 60 B0-2 XVOR frequency tuned
 NUMBER 0 (Blank) 1 2 3 4 5 6 7
 DATUM's 0 0 +10 -10 +30 -30 +90 -90SEL CRS 0 45 90 135 180 225 270 315LAT DEV Same as input 0 +5 +10 +20 -5 -10 -20BAC LOC 0 +28 0 0 0 0 0 0TO/FR 0 TO FR 0 0 0 0 0LOC TUN G 0 0 0 0 0 0DEV XFR 0 0 0 G 0 0 0 0VERT FLAG +28 +28 +28 +28 0 +28 +28 +28LIN DEVN 0 0 0 0 0 0 +28 0LAT FLAG +28 +28 +28 +28 +28 0 +28 +28
 FUNCTION PLUG-PIN WORD-BIT ZERO MEANS:
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 AMM22-12-21 12.0.0.015° FLAP MICROSWITCH (GPWS) - MAINTENANCE PRACTICES
 1. Adjustment/Test
 A. Rig the microswitch
 Refer to Figure 201.
 Special tools and equipment:-
 (1) Ensure the following circuit-breakers are in the stated condition.
 (2) Energize the 28V dc essential services busbars. Refer to 12-09-03, pb301.
 (3) Connect hydraulic power rig to the GROUND TEST CONNECTORS (PRESSURE and RETURN) on the hydraulic servicing panel in the rear of the left main landing gear fairing.
 (4) Start rig, adjust flow rate to 0.5 gal/min and raise system pressure to 3000 +200 -100 psi.
 (5) Select FLAPS fully up (0°); check flaps move to the fully up and locked position.
 (6) Stop hydraulic power rig; check main system pressure falls to zero.
 (7) Gain access to the microswitch (circuit-idented 1RY2) in the left side of the roof fuselage rear fairing by removing access panel 250AL. Refer to 6-30-00, pb1.
 (8) Slacken the actuating cam clamping bolt and rotate the cam counterclockwise (looking forward) until clear of the microswitch roller.
 (9) Refer to Figure 201. Remove the flap signalling control rod SD3-45-1859; do not disturb length between centres.
 NOTE: This will allow the signalling springpot to maintain its settled length during subsequent steps (11) thru (15) thus simulating an actual flap movement response to a selected position.
 Hydraulic power rigContinuity tester (test lamp)
 T360.29.03
 Panel 2D: Condition
 C/B 183 (FLAP INDICATOR) ClosedC/B 185 (FLAP ACC SOLENOID) Open
 Panel 5D:
 C/B No. 407 (GPWS) Open
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 (10) Identify for subsequent reconnection and disconnect the microswitch tail cables from RTB120, terminals 1 and 2. Connect the tail cables to a test lamp circuit.
 (11) Position the flap selector lever in the flight compartment centre console such that its forward edge aligns with the rear of the 5° gate. Maintain this setting during step (12).
 (12) Advance the microswitch actuating cam clockwise (looking forward) just sufficient to cause illumination of the test lamp (if necessary, also adjust microswitch body adjustment screw); tighten cam clamping attachments.
 (13) Slowly move selector lever to fully engage the 30° gate and check that test lamp remains illuminated throughout travel.
 (14) Place selector lever in the 5° gate and check that test lamp goes out.
 (15) Select 0° gate and re-install control rod SD3-45-1859.
 (16) Start hydraulic power rig.
 (17) Select 5° flap; check that when flaps come to rest the test lamp remains extinguished.
 (18) Select 15° flap; check that when flaps come to rest the test lamp is illuminated.
 (19) Select 30° flap and check that test lamp remains illuminated between the 15° and 30° fully extended positions.
 (20) Select 5° flap and check that test lamp is extinguished when the flaps come to rest.
 (21) Repeat steps (5) and (6).
 (22) Remove test lamp; identify and reconnect microswitch cables to RTB120, terminals 1 and 2.
 (23) Refit access panel 250AL.
 (24) Remove hydraulic power rig.
 (25) Reset the following circuit-breakers:-
 C/B 185 (panel 2D)
 C/B 407 (panel 5D)
 (26) Return aircraft to the unpowered state.
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