MFD’s

· Five MFD-268C3’s, each is a 6 x 8 inch color display.

· Provides display of flight symbology, A/C instrumentation, COMM/NAV information, digital map displays, and A/C system status.
· #1 and 2 MFD are powered by the #1 AC BUS.

· #3, 4, and 5 MFD are powered by the #2 AC BUS.

· #2, 4, and 5 MFD default to Map Channel 1 on start-up.

· #1 and 3 MFD default to Map Channel 2 on start-up.

· All MFDs are identical and interchangeable among cockpit locations and other CAAS configured aircraft.  Each MFD is position sensitive, when installed it will assume the responsibilities of its position.

· The SYSTEM MANAGER (SM) acts as the server for the ASLs, it controls system initialization and shutdown, maintains system-wide health status, and zeroizes all mission and cryptographic data.  The SM resides only in MFD1 and MFD4.  Because the SM acts as the server for ASLs and is a major element of data transfer within CAAS, the loss of MFD1 and MFD4 results in loss of most CAAS functionality.
· Power Switch – located on the upper left corner, has OFF/NVG/NORM options.

· OFF – Turns MFD off.

· NVG – Dims the MFD to a level compatible for NVG operation.

· NORM – Adjusts display brightness for daylight compatible brightness.

· Video Brightness Key – located on the upper right corner, adjusts the brightness of MFD.  We adjust this all the way down to full DIM when a map is first selected.
· Video Contrast Key – located on the lower right corner, adjusts the contrast of the selected video on the MFD.

· Back Light Key – located on the lower left corner, adjusts the backlight brightness of the MFD.

· Bezel Keys

· Top – T1-T7

· Bottom – B1-B7

· Left – L1-L9

· Right – R1-R9

· Some of the MFD displays can be De-cluttered, if the de-clutter function is used it only de-clutters that MFD.

· MFD Defaults

MFD 1 and MFD 4

MFD 2 and MFD 3





MFD 5

Half-page format


Full-page format






Full-page format

VSD on top



Engine Instrument/Power Train page

Caution/Advisory Summary

HSD on bottom

CDU’s
· Two, one for each pilot.

· Provides primary entry interface for operation of CAAS.  They are independent, but they talk to each other.  Pages can be selected separately on each CDU, but if a value is changed on one CDU it will change on both CDU’s.
· Bezel Keys

· Left – LS1-LS6


Right – RS1-RS6

· Top level keys:
· MSN – Mission pages

· FPLN – Active flight plan pages

· FD – Flight Director select pages

· IDX – Index pages

· DIR – Direct TO page

· SNSR – Sensor Menu page

· MFD Data – Displays Data on that pilots inboard MFD 

· Data displayable on MFD:

· COMM Presets 

· Active Flight Plan

· Modified Flight Plan

· Alternate Flight Plan

· Flight Plan Data

CDU Cont

· With any one of the radio preset list displayed on the CDU, selecting MFD DATA key on CDU with a blank scratchpad or with an “I” in the scratchpad displays the preset list on the inboard MFD at that pilot station.  Selecting MFD DATA key with an “O” in the scratchpad displays the preset on the outboard MFD at that pilot station

· BRT/DIM – Controls the brightness of CDU display

· CNI – Toggles through COMM Pages/NAV Radios Page/IFF Page (COMM/NAV/IFF)
· PAD – Saves scratchpad entries to temporary memory 
· CLR – Clears the scratchpad

· WPN – Inactive

· SP – Enters a blank space in the scratchpad

· MARK – Stores information in ACP List (Position #90-99), Progress 1/3 page shows the “MARK” number or position that the coordinates will be stored.
· Slash (/) – separates waypoint identifiers, bearing, and distance.  It also may be used as the first symbol in a user defined or named flight plan waypoint.
· Minus (-) – deletes data from entry fields or causes data to revert to a default.

· TDL – Tactical Data Link page

· ASE – ASE Control page

· DATA – Data Search page

· STAT – LRU Status page

Mission Page Options:

· Mission Select 1/3:

· F1 – FM 1

· U2 – UHF

· V3 – VHF

· H4 – HF

· F5 – FM 5

· PRG – Progress Page Info.

· PSN – Present Position Info.

· TCN – TACAN

· VOR – VOR NAV Radio

· Mission Select 2/3:

· T1 – Timer 1

· T2 – Timer 2

· T3 – Timer 3

· STRM – Stormscope

· BDT – Bearing/Distance/Time to “TO FPP”

· TO – Next FPP

· ADF – ADF NAV Radio

· Mission Select 3/3:

· SPD/ALT – FD Speed and Altitude 

· HDG/TRK/VS – FD Heading, Track, and Vertical Speed

· BARO/RALT – BARO and RAD ALT Low settings

MFK – Multifunction Knobs

· Two, one for each pilot, located directly under each CDU.

· MFK is a Dual Concentric Rotary Knob; the inner knob can be pushed in.

· Used to edit selected Data entry fields on the CDU (i.e. Altimeter Settings, Course Changes, Radio Preset list, etc.)
AFCS Control Panel

· Similar to but not exactly the same as the on in the D-model.

· Provides AFCS System selection, Control of the LCT’s, and Coupling of the Flight Director (FD).

Gooseneck Light

· Map/Stalk Lights, PDP Flood Lights, and center console stalk light
· Controlled ON/OFF by selecting NIGHT/NVG Mode Select on the PLT LTG panel

· Dimming controlled by the dimming knob on each light

Fire Pull Handles

· When pulled shuts off fuel to the respective engine and arms the fire bottle squibs
· Rotate Counter Clockwise - #1 Fire Bottle discharge
· Rotate Clockwise - #2 Fire Bottle discharge

Stick Position Indicator
· Moved up next to the Center Instrument Panel

Miscellaneous Panel
· CDU Lighting Controls – is used to adjust the BRT/DIM for the CDU keyboard backlighting

· LAMP TEST switch – pressing will illuminate the following:  TROOP WARN JUMP LIGHTS GREEN and RED, APU RDY/UTIL PRESS, FIRE PULL handles, FD CPLR, ANT SEL, ASE, and CAPS 

EMER/AUX Control Panel

· Contains controls for:

· Communication Radios

· IFF Transponder Equipment

· Discrete control over radio communication (GUARD/NORM/MAN)

· IDENT

· Transponder IFF Code OFF/EMER/HOLD

· Zeroization of all COMM/NAV/Transponder equipment

· NORM/GUARD/MAN switch

· NORM – used during normal operations

· GUARD – tunes U2 (243.0), V3 (121.5), MODE 3A (7700)

· MAN – enables the manual communications operation of the ARC-186 radio

· IDENT switch – transmits MODE 3A identification, when activated, the IDENT annunciator is displayed on the CDU for four seconds and the transponder will transmit a modified reply pulse train for 15 to 30 seconds to all interrogating stations in modes 1, 2, and 3/A to identify the helicopter’s position.
· EMER/OFF/HOLD switch

· OFF – transmits normal MODE 3A codes for normal operations

· EMER – squawks 7700

· HOLD – holds MODE 4 fills (WOW)

· ZERO switch – zeroizes all COMM, NAV, and IFF encryption

Power Distribution Panels (PDP)
· Basically the same as the old D-model PDPs, except now we have two Gang Bars

· Gang Bars:

· AC BUS Tie

· AC AUX PDP Feed

Cyclic

· Cyclic Switches

· ACK switch – acknowledges an active MASTER CAUTION and Mutes active Voice Warning System (VWS) messages.  If only the VWS is active the “ACK” switch mutes the VWS and activates or turns on the MASTER CAUTION.  If the MASTER CAUTION is not on and no VWS message is active the “ACK” switch turns ON the MASTER CAUTION lights until the switch is released.  This function can be used to test the MASTER CAUTION light
· CD REL switch – centering device release switch works the same as old D-model switch
· MFD CRSR – provides remote MFD bezel cursor control on the inboard and outboard MFD by moving the cursor to the desired position.  MFD bezel cursor is not able to move onto the MFD 5
· CRSR ACT switch – used to activate the MFD bezel key that the MFD bezel cursor is located on

· AFCS Trim switch – works the same as the old D-model 

· FLARE/CHAFF – dispenses flares/chaff, up dispenses flares and down dispenses chaff

· CM DISP CONS – inactive at this time

· HOOK REL – works the same as the old D-model switch

· FD CPLR REL – disengages the coupled modes of the flight director

· PTT switch – works the same as the old D-model switch

· If the Centering Device Release switch is pressed while Coupled it will momentarily disable the Flight Director Coupling, when released the Flight Director returns to the last selected heading or course

Thrust Control Lever

· Thrust Switches:
· Searchlight Filament Mode switch – selects white/IR searchlight mode

· Searchlight ON/OFF intensity switch – turns the searchlight on and adjusts BRT/DIM intensity, the white and IR search lights are dimmable and capable of going from full DIM to full BRIGHT in approximately 5 seconds
· Searchlight Position switch – controls the extend, retract, and left/right movement of searchlight

· MARK – establishes the present position as a hover ACP, this provides a visual reference on the VSDH and HSDH displays (not active at this time)

· Hover Altitude UP/DN switch – used to adjust hover altitude when radar or inertial altitude hold is selected.  Each discrete beep will change the horizontal position by approximately one foot.  If the switch is held for a sustained period of time it commands a three foot per second (180 FPM) translational rate in that direction.
· Radio Frequency Select switch – used to select the desired radio for control and/or to select and tune preset frequencies.  Note:  The TX switch on the CAP must be in the RMT position at the corresponding station
· AFCS Hover Mode switch – places the aircraft in different hover modes if the aircraft is in the “Low Speed Regime” and if the cyclic is in the “Detent” (i.e. it is used to engage altitude hold (Inertial/Radar), TRC, and/or PH).  Note: the Low Speed Regime is active if the aircraft has not accelerated past 20 knots GS or if the aircraft has decelerated to below 16 knots GS.
· HUD Mode switch – controls operation of the Heads Up Display system

· Thrust Brake switch – works the same as the old D-model switch

· Go Around switch – activates the go around flight director mode.  It provides longitudinal and vertical guidance cues to direct the helicopter to:
· Wings level attitude

· 500 FPM climb

· 80 knots airspeed

Thrust Control Lever (Cont)
· Radio/Frequency Select switch on the thrust is used to select the desired radio for control and/or used to select and tune preset frequencies.   The four-way switch must be initially held for one second before movement begins on the MFD.  Note:  The Transmit (TX) switch on the Control Audio Panel (CAP) must be in the remote (RMT) position at the corresponding pilot station.
· “F-UP” when pressed scrolls through the preset list for the currently selected radio in descending order (Preset 5,4,3,2,1)

· “F-DN” when pressed scrolls through the preset list for the currently selected radio in ascending order (Preset 1,2,3,4,5)

· “R-DWN” when pressed scrolls through the available radios (F5, H4, V3, U2, F1)

· “R-UP” when pressed scrolls through the available radios (F1, U2, V3, H4, F5)

· “COMM” page is accessed on the MFD via the “SYS IDX” then “COMM” (R8)

MFCU

· Provides an integrated set of controls mounted in a grip to provide remote MFD and Digital Map controls
· MFCU Switches:

· S1 – provides directional control of the track cursor on the MFD and when a Digital Map Menu is displayed it scrolls up/down the menu items 

· S2 – changes control between MFDs by moving the highlighted box left/right and up/down 

· S3 – changes map scale when digital map is active

· S4 – toggles among the modes of the MFD cursor indicator
· D – Display

· M – Map 

· H – HUD

· S5 – the “trigger” switch is a two detent switch.  The first detent brings up a menu during the map mode and selects a highlighted menu item.  The second detent is inactive.

· R1 – this rotary switch scrolls UP/DOWN through the menu selections

· S6 – this push button switch centers the Digital Map on the track cursor, when activated it turns SLEW ON
· S7 – inactive

Overhead Switches and Controls

· MODE SEL switch on the Pilot Lighting Panel (PTL LTG) when moved to NIGHT/NVG dims:
· MASTER CAUTION lights

· FIRE PULL HANDLE lights

· ANT SEL lights

· APU RDY/UTIL PRES indicator lights

· FD CPLR and TROOP WARN JUMP LT (Green/Red) indicator lights

· Note:  it also dims the MFDs, but the CDUs will be fully adjustable with its integral controls
· Also when move to NIGHT/NVG it illuminates

· PDP Floodlights

· MAP/STALK lights

· EXT LTG panel

· When the FORM NORM/NVG switch is set to NVG and the FORM FLASH/STDY switch is set to the FLASH position, the eight NVG formation lights will flash.  When the switch is set to STDY, the formation lights will not flash.  When the FORM NORM/NVG switch is set to NORM, the formation lights (slime lights) will not flash

ESIS
· Electronic Standby Instrument System

· Stand alone system, it is completely separate from CAAS, sensor alignment mode reaches normal operating mode within 3 minutes of applying power (BATT switch – ON)
· ESIS consists of:

· Two SFDs (NVG compatible)

· ADC-3000 or 4000 (Nose compartment)

· Magnetometer (AFT pylon)

· SFDs operate on battery power through the DC Essential BUS

· No. 1 SFD – No. 1 DC Essential BUS through SFD 1 CB

· No. 2 SFD – No. 2 DC Essential BUS through SFD 2 CB

· MENU items:

· “FAST ERECT” – similar to “caging” an electromagnetic instrument.  Must be accomplished when A/C is on the ground or in non-accelerated straight and level flight
· “SET PITCH TRIM” – moves A/C symbol up/down a maximum of 7 degrees

· “SET BRIGHTNESS OFFSET” – changes brightness 

· “BARO TYPE” – scrolls between Hectopascals (hPA), Millibars (Mb), and Inches (InHg), we use Inches
· “MENU” Access Button – pressing in activates MENU display mode, when in MENU display mode, the adjustment knob is used for scrolling through (Rotating) and selecting highlighted MENU items (Pushing in).  When the menu is displayed, pressing the MENU access button will terminate menu mode with no changes made or after 15-20 seconds with no menu mode activity the menu mode will terminate automatically.
· Pushing the Adjustment Knob when not in the menu mode changes the barometric altimeter setting to standard (29.92 in.) and displays STD for standard pressure.

DICS/CAP

· Digital ICS – multi-station digital intercommunication and radio control system

· Used to control radio communication and monitors navigation receivers, warning tones from (IFF) transponder, and monitors central aural warning system (CAWS)

· Components of the Digital ICS:

· Six Control Audio Panels (CAP) – replaced the old D-model ICS boxes

· Interface Control Unit (ICU) – heart of the digital ICS

· CAP switches and knobs:

· 1 – F1 (ARC-201)


1 – VOR/ILS
· 2 – U2 (ARC-164)


2 – TACAN 
· 3 – V3 (ARC-186)


3 – ADF 
· 4 – H4 (ARC-220)


4 – CAWS/Marker Beacons
· 5 – F5 (ARC-201)

· 6 – not used

· 7 – APR-39 and CMWS
· ICS – Default
· VOX – “Voice Activation”, press and hold (2 seconds) for on/off

· HOT MIC – Press and hold (2 seconds) for on/off

· CALL – Press and hold to activate, it mutes all communication except warnings and alert signals so the pilot can talk over everyone, once released it is disabled

· “TX” Selector switch

· RMT (Remote) – transmits on radio selected by thrust control lever radio select switch
· BU (Back-up) – used for pilot/co-pilot Emergency Radio Communication (VHF/UHF).          Note:  The BU (Back-up) radio is used in the event of an ICU failure.
Vertical Situation Display (VSD)

· Displays in Half page display only!

· T1 toggles between the 3 formats

· VSD

· VSD Hover (VSDH)

· VSD OFF

· CAAS inputs for VSD:

· EGIs – provide pitch, roll, yaw, AFCS attitude, slip/skid, and turn rate

· GPS – altitude

· ADCs – Baro altitude, A/S, and vertical speed

· DCU – torque

· Radar Altimeter – radar altitude

VSD Symbology

· Point out and discuss each symbology

· VSD information comes from:

· EGIs – pitch, roll, yaw, AFCS attitude, slip/skid, and turn rate

· GPS – altitude

· ADC – Baro altitude, A/S, and vertical speed

· DCU – torque

· Radar Altimeter – radar altitude

· VSD Configuration Rule – when we are weight off wheels a VSD will be displayed on each pilots side at all times, if a pilot selects something on the MFD to get rid of the current VSD (i.e. HSD full-page format) a VSD will appear on the other MFD, this is a safety feature.
Horizontal Situation Display (HSD)

· HSD can be displayed in Half or Full page format
· B1 toggles among the 3 formats:

· HSD

· HSD Hover (HSDH)

· HSD OFF

· CAAS inputs for HSD:

· VOR/ILS – course deviation, vertical deviation (ILS only), To/From, distance to go, time to go, and pointer

· TACAN – course deviation, To/From, distance to go, time to go, and pointer

· ADF – pointer

· EGI – heading and track

· Wind display consist of a wind arrow, wind direction readout, and wind speed readout on the display, if the wind is less than or equal to 4 knots the display will disappear and it will not display again until the wind speed increases to at least 6 knots

· Range Rings values or scales change based on:

· Selected Range

· Zoom Factor

· Selected Center/De-Center

· Note:  if any of these are changed the range ring scales will change on that MFD
· Trend Dots – display relative to the aircraft symbol, they show the 10, 20, and 30 second future position of the aircraft based on current track, ground speed, and rate of turn.

HSDH and VSDH Symbology

· VSDH contains the exact same displays as the HSDH

· Hover Horizontal Line – is the horizontal dashed line that provides a visual representation of A/C pitch and roll attitude

· Hover Box – provides an indication of where the A/C is in reference to the target radar altitude.  When the A/C is 20 feet above the target altitude the hover box decreases in size.  At the target altitude the box is the same size as the aircraft symbol, below the target altitude the box increases in size

HSDH – if the HSDH is selected the HSD automatically changes to the hover display at 40 knots GS when decelerating and returns to HSD at 44 knots GS when accelerating
“HOV REF”

· L6 on the HSDH – toggles the display of the hover ACP (Dog House) symbol between ON/OFF.  Hover ACP symbol point reference is positioned relative to the A/C present position.

“HOV MODE”
· L7 on the HSDH toggles between AUTO, AREA, TRAN, PREC modes

· Velocity and Distance reference scales:

· AUTO – automatically transitions among the following modes depending on the GS

· AREA – Velocity Ref. scale 60 knots

Distance Ref. scale 0.5 NM

· TRAN – Velocity Ref. scale 30 knots

Distance Ref. scale 100 feet

· PREC – Velocity Ref. scale 10 knots

Distance Ref. scale 20 feet

“HOV REF STR”

· L8 on the HSDH – resets the hover reference point to the present A/C position

“HOV”

· L9 on the HSDH – toggles the hover mode on/off.  It displays the velocity vector and acceleration CUE symbology
“ALT HOLD”

· R6 on the HSDH – cycles the Hover Altitude Hold Mode state between RAD, INRT, and BARO
OVLY 1 Control Layer

· Displays navigation function on the selected MFD.
· Bezel Keys:

· STRM (L1) – “Storm Scope”, toggles among STRM/STRM CELL/STRM STRK

· STRM – Stromscope data not displayed.

· STRM CELL – Stormscope CELL, detects heavy electrical discharge activity.

· STRM STRK – Stormscope Strike, lightning strikes are represented by white multiplication signs (x).

· Note:  Both stormscope modes (STRM CELL/STRM STRK) can be used with all map modes and scales.

· FPLN (L2) – “Flight Plan”, toggles among FPLN/FPLN BTM/FPLN TOP.

· MOD FPLN (L3) – “Modified Flight Plan”, toggles ON/OFF.

· ALTN FPLN (L4) – “Alternate Flight Plan”, toggles among ALTN APLN/ALT FPLN BTM/ALT FPLN TOP

· NAV SYMB (L6) – “Navigation Symbols”, toggles ON/OFF, when “ON” it displays waypoints or symbols that are not part of a flight plan.

· A/C CRSR (L8) – “Aircraft Cursor”, toggles ON/OFF.  When “ON” bearing and range from the A/C position to the track cursor position is displayed.

· PT CRSR (L9) – “Point Cursor”, toggles ON/OFF.  When “ON” bearing/range from the reference point (small circle) to the track cursor.

· RNG RING (R1) – “Range Rings”, toggles ON/OFF.  The values or scale changes depending on map scale, zoom factor, or center/de-center view.

· CDI SOURCE (R3) – selects the CDI source, toggles among ACP/VOR or ILS/TACAN/OFF.

OVLY 1 Control Layer (Cont)
· VOR BRG (R4) – VOR Bearing, toggles ON/OFF.
· “VOR” Bearing indicator has a triangle pointer with a “V”.
· “ADF” Bearing indicator has a circular pointer with an “A”.

· “ACP” Bearing indicator has a triangle pointer with a “D”.

· “TACAN” Bearing indicator has  triangle pointer with a “T”.
· ADF BRG (R6) – ADF Bearing, toggles ON/OFF.

· ACP BRG (R7) – ACP Bearing, toggles ON/OFF

· TCN BRG (R9) – TACAN Bearing, toggles ON/OFF.
OVLY 2 Control Layer

· Displays Threat and Tactical situation awareness data function on the selected MFD.
· Bezel Keys:
· SHOW IDS (L8) – “Symbology ID”, toggles ON/OFF.  When “ON” this displays symbol identification.
· MAP CHANNEL (R1) – Map Channel for that MFD, toggles between 1 and 2.

· ENMY (R3) – ENEMY Overlay
· UNKN (R4) – UNKNOWN Overlay
· FRND (L5) – FRIENDLY Overlay
· NEUT (R6) – NEUTRAL Overlay
· AREA GRAPH (R7) – GRAPHICS Overlay, displays graphics such as a ROZ.  Only 20 graphics can be displayed at once.
· SYMB FLTR (R8) – TACTICAL symbols, toggles among SYMB FLTR/SYMB NONE/SYMB ALL.
· SYMB BTM (R9) – SYMBOL placement, toggles among SYMB BTM/SYMB TOP.
Digital AFCS Hover Demo

· TRC/PH disengaged – Lateral cyclic input must be held to continue sliding left/right, if pressure on the cyclic is released the A/C will level wings and lateral movement will stop.  If lateral AFCS trim input is applied, A/C will hold bank angle commanded.

· TRC engaged – Lateral cyclic input if held will command a certain ground speed, if pressure on the cyclic is released, the A/C will slow to zero ground speed.  If a lateral AFCS trim input is applied it will command a bank angle and hold until CDR switch is pressed or the AFCS trim switch is applied in the other direction.  Basically commands a GS for that amount of input.  FWD/AFT AFCS trim for 1 second will command 2 knot ground speed, cyclic at detent.  If the trim switch is held it will continue to accelerate and you will fly out of TRC.

· 0 – 9 knots

· Less than 1 ft/sec

· 0.8 inches Cyclic

· Less than 5 degrees/sec Pitch/Roll

· PH engaged – AFCS trim input if beeped once will move the A/C 1 foot in that direction (fwd/aft/left/right) or 1 foot/sec if held for a certain number of seconds (i.e. if held for 5 seconds it should move approximately 5 feet).  

· Less than 1 knot GS

DAFCS Altitude Hold
· The Default state of DAFCS altitude hold function is OFF.

· DAFCS altitude hold mode can be selected at low forward airspeed up to 55 knots (GS or A/S), using the four-way switch on the thrust control lever.

· DAFCS altitude hold will disengage at approximately 60 knots (GS or A/S).

Active Flight Plan Management Page (FPLN MGMT)

· FPLN NAME (LS1) – the active flight plan name displays here unless a name has not been entered

· PERF REST (LS2) – resets the performance parameters in the active flight plan, the parameters from the “PERF DEFAULT” pages are loaded in the active flight plan and then displayed

· RENUMBER (LS3) – renumbers the active flight plan FPPs

· LOAD FPLN (LS6) – loads the active flight plan from an external storage device

· ERASE FPLN (RS1) – erases the active flight plan

· ADD ALTN (RS3) – adds alternate flight plan points to the active plan.  It will give you the “Insert Before” option or “INSR ALTN Before” option

· REPLACE FPLN (RS4) – replaces the active flight plan with the alternate flight plan

· REPLACE ALTN (RS5) – replaces the alternate flight plan with the active flight plan

· SAVE FPLN (RS6) – saves the active flight plan to an external storage device

Alternate Flight Plan Management Page (ALTN MGMT)

· ALTN NAME (LS1) – the alternate flight plan name displays here unless a name has not been entered
· PERF REST (LS2) – resets the performance parameters in the alternate flight plan, the parameters from the “PERF DEFAULT” pages are loaded in the alternate flight plan and then displayed

· RENUMBER (LS3) – renumbers the alternate flight plan FPPs

· LOAD ALTN (LS6) – displays the “STORED ALTN LIST (LOAD ALTN)” page for the purpose of loading a saved alternate flight plan

· ERASE ALTN (RS1) – erases the alternate flight plan

· RVS ALTN (RS2) – reverses the alternate flight plan

· ADD FPLN (RS3) – adds active FPPs to the alternate flight plan

· REPLACE FPLN (RS4) – replaces the active flight plan with the alternate flight plan

· REPLACE ALTN (RS5) – replaces the alternate flight plan with the active flight plan

· SAVE ALTN (RS6) – displays the “STORED ALTN LIST (SAVE ALTN)” page, which permits saving the alternate flight plan to an external storage device

Flight Plans
· Active and alternate flight plans can contain up to 125 FPPs stored in the order in which they are to be flown 

· A flight plan may include up to five intercept procedures or Approach-To-Hover procedures

· In addition, a FPLN may include one Holding Pattern and one Tactical Approach

· Changes made to a FPLN on the CDU (i.e. Route changes) may be seen on FPLN overlay on the MFD.  The MFD shows the changes as they are executed on the CDU  

· FPLNs can be displayed with the HSD centered or de-centered, de-centering the HSD gives a better view while displaying the FPLN 

· “COPY TO” (RS4) – on the ACP, within the ACP List, if selected copies information from the currently displayed ACP to another ACP within:  ACP List (1-89), MARK List (90-99), or SENSOR TARGET (100).  This function is helpful if you have to change information on several ACPs

· Two Sequencing Modes are available on the top to the Active FPLN page, labeled “SEQ MODE” (RS1), they are AUTO and MANUAL.  In AUTO, the CDU automatically sequences the Flight Plan and captures the course to the successive FPPs.  In MANUAL, the Flight Plan sequencing is through the use of the Direct-To function only.  You may need to scroll up to the top of the Active FPLN page to view this option
· “COURSE” on the FPLN page of the CDU (LS1) is the current desired inbound course measured at the FPP, not the current track for the aircrafts present position.  It is the COURSE you will cross the next FPP

· “PARALLEL OFFSET” – on the FPLN page of the CDU allows us to fly OFFSET left/right from the FPLN Course.  Entry of a PARALLEL OFFSET is done by entering either L/R followed by 0.1-99.9 in the scratch PAD, then selecting LS1

· FPP “attributes” – identify specific flight Procedures/Patterns or flight functions to be performed at the FPP

· H – FPP is designated as a “Hold” Fix

· F – FPP is designated as the “Final Approach Fix” (FAF)

· M – FPP is designated as the “Missed Approach Point” (MAP)

· P – FPP can be “Search and Rescue” (SAR), “Commence Search Pattern” (CSP), “Expanding Square Pattern” (ESP), or “Circle Fix”

· I – FPP is a valid “Intercept” solution for a moving target
· A total of 10 Alternate Flight Plans can be stored on the Mission Card.

· “BINGO FUEL” Advisory– illuminates at 1470 pounds

· “LOW FUEL MAIN” Advisory – illuminates at 1370 pounds, this is off because it is calibrated for G-model Fat Tanks

· MOD FPLN – is accessed by selecting RS6 from the Active FPLN page.  It enables the user to modify and view the changes to the Active FPLN before executing the changes, gives us the option to “EXECUTE” or “CANCEL”
· “REROUTE” – if REROUTE function, through the MFCU, is used to modify a current Flight Plan.  Example:  if you want to ADD 3 FPPs between the current FPPs 05 and 06, you will Hook FPP 05 then click and select REROUTE, now move the cursor and click on the places you want to ADD the 3 (New) FPPs.  Then move the cursor to FPP 06 and click twice, this will give you an option to “CONFIRM”, after you confirm this it will ADD the 3 FPPs between FPP 05 and 06.  Selecting a last point that is not an existing FPP will result in the legs in the original Flight Plan that are after the insertion point to be removed
· UDID – (User Defined Identifiers) must be entered as a “slash” (/) followed by up to nine characters

· RPID – (Reference Point Identifiers) usually three characters for NAV Aids and four characters for Airports

· Position/Bearing/Distance:

· Entered in [ID/BR/DIST] format

· ID – may be entered in RPID or UPID

· Bearing (BR) – must be three digits

· Distance (DIST) – may be up to four digits followed by an optional decimal and another digit

· Examples:

· UDID/BR/DIST [/OVERPASS/045/25.5]

· RPID BR/DIST [OZR/090/15]

· Only the ALTN FPLN can be reversed, in order to fly a flight plan in the reverse order, we must save it as a ALTN FPLN, then reverse it and then replace the Active FPLN with this reversed FPLN.  Be careful because the constraints must be set properly before we execute the reversed flight plan.
· Making a flight plan using the MFCU and using the REROUTE function, we do this by entering the initial point of the flight in the CDU or by dropping the first point and selecting either “Direct-TO” or “Store” function, then using the MFCU, “Hook” the initial point (FPP) and click on REROUTE.  Then move the cursor on the map and select or drop additional FPPs, once all of the FPPs are on the map that you want click again on the last FPP that was dropped and click “Confirm”.  Don’t forget to set the constraints after entering the first FPP before using the MFCU to reroute the additional FPP, this will allow the constraints to cascade down to subsequent FPPs.
· CHP (Commence Holding Pattern) – When entering a Holding Pattern in a flight plan we have three options:

· 1.  If the Holding Pattern is going to be entered at an existing FPP of your current flight plan, we will leave the “CHP” blank and just input the COURSE (Inbound), TURN (Right/Left turns), and LEG DIST (Leg Distance in NMs) on the “Holding Pattern” page.  Then select FPLN (RS6) to attach the holding pattern to our active flight plan.  Then on the FPLN page insert the holding pattern at the desired FPP (where we want to hold) by selecting the “LS” key next to the desired FPP.  This will have us fly to the FPP then hold.

· 2.  If the Holding Pattern is going to be entered at a point on our flight plan that is not already an existing FPP (or a point on our flight plan), we enter the location that we want to hold in the “CHP” line (LS1) on the “Holding Pattern” page.  We will also enter the COURSE (Inbound), TURN (Right/Left turns), and LEG DIST (Leg Distance in NMs) on the “Holding Pattern” page.  Then select FPLN (RS6) to attach the holding pattern to the active flight plan.  On the FPLN page select the “LS” for the FPP we want the holding pattern to be inserted before.  

· 3.  If we want to Hold at our present position, we input the COURSE (Inbound), TURN (Left/Right turns), and LEG DIST (Leg Distance in NMs) on the “Holding Pattern” page.  Then select PPSN HOLD (RS3), this will Drop/Draw a Holding Pattern at our current present position.  If the FD is selected the CAAS will provide Cues for us to fly this holding pattern.  Note:  Once a holding pattern is ACTIVE, we must “EXIT HOLD” to continue on our flight plan to the next FPP.
· Time-on-Target – When we are flying a mission attempting to get time-on-target, we need to adjust the ETA on the FPLN DATA 1/3 page to the desired arrival time and enter it as a Fixed Time (F).  The CAAS will automatically adjust the A/S and time enroute for each leg to arrive at the destination at the desired time, even if we have an Approach to Hover or Tactical Approach in the flight plan.  If we were to leave the ETA as Variable (V) the CAAS will only adjust the final leg A/S and time enroute to attempt to arrive at the destination at the desired time.  This could cause you to slow way back on the last leg of the flight plan.  Fixed Time (F) works much better for time-on-target.
· Once a FPLN is built, the CAAS continues to calculate (and display) the ETA, it is displaying arrival time as if we were to takeoff right now (current time).  As time goes by it will continue to adjust the arrival times.  If the ETA at the destination (or any other intermediate FPP) is set to Fixed (F) it will continue to increase the A/S on the route until it reaches an A/S that is too high, then it will display an advisory of “Excess Speed”.  This “Excess Speed” is calculated using Max Continuous A/S (PTIT above 816 degrees).

· If we add internal cargo weight to the FPLN DATA 3/3 page the weight will remain in the aircraft until we take the weight back out, it will continue to cascade down to subsequent FPPs.  However, if we add external cargo weight to the FPLN DATA 3/3 page the weight will only stay with the aircraft until the next FPP, then CAAS will assume we dropped it off.  We need to add external cargo to each and every leg that we want the weight with the aircraft, it does not cascade down. 

· HOV/LND/STP – In order to make a FPP a HOV/LND/STP you must input the FPP twice, first as the normal FPP then again as the HOV/LND/STP FPP.  This second entry of the same FPP must be entered as a HOV/LND/STP with the “LS3” key on the FPLN DATA 3/3 page.  A delay time can be entered at this point, so the CAAS can calculate fuel burn and time enroute with the delay in the flight plan.  After you have arrived at the HOV/LND/STP FPP and you are ready to takeoff and continue on the remainder of the flight plan, you need to press the “DIR” key on the top row of the CDU and then select the “LS” key for the next FPP.  This will basically re-activate the flight plan.  

· While you are building a FPLN, if you enter cargo weight you can view the changes of the GWT on the “FPLN SUMM FUEL” page.  Once you are on the flight plan and you are passed the FPP that the weight was added while building the flight plan, the PERF PROG page will not show the change in A/C weight.  The only page you can get the new aircraft weight is the FPLN SUMM FUEL page on the MFD.  However the POWER TRAIN page TQ AVL and TQ REQ will be accurate for the actual A/C weight (New A/C weight with the added Cargo Weight).
· The TQ AVL that we can view on the FPLN SUMM – FUEL Page and the PERF PROGRESS PAGE 4/5 is based on the Continuous TQ Limit or 816 degrees PTIT.

· “HOV OVRD” (L3 or L8) – selecting L3 (Full-page) or L8 (Half-page) on the Power Train page drives the CDU to the HOV OVERRIDE page.  This page on the CDU allows us to input Data to change the HOV OVRD TQ AVL/REQ.  It will give us more accurate TQ Data.  However, the inputs must be reset using the HOV OVRD RSET (L4-Full page) or (L9-Half page) keys on the MFD once we get the information or data we need.  It resets it back to current Data.  Note:  The TQ AVL is based on the 10 minute PTIT limit of 899 degrees.

· As per the Operators Manual (-10), on the MFD FPLN FUEL & POWER MGMT page, the Torque Available in percent at the displayed FPP; 30 minute limit (intermediate) torque available for non-hover legs (FPPs) and 10 minute limit (maximum) torque available for hover legs (FPPs).

· Selecting the “MFD DATA” key on the CDU, while a flight plan is being displayed on the CDU accesses the “Flight Plan Summary” pages on the inboard MFD, the Flight Plan Summary pages can also be accessed by selecting the “FPLN” bezel (L6) from the “SYS IDX” control layer.

· When loading information into the aircraft via DATA LOAD from the DLU, the “NAV” (L5) on page 2/4, allow us to load the local units Navigation Radio Preset List into the aircraft for quick reference of navigation radio frequencies in the local area.
· When viewing an active flight plan on your map or HSD the current leg is WHITE, the future flight legs are MAGENTA and history or past flight legs are CYAN in color.

· When building an Approach to Hover or Tactical Approach in a flight plan we have several options to input our FAF.  We can input airport identifier then bearing distance/distance (i.e. KLZZ/160/7) or enter bearing distance into the scratch pad then drop the lat/long of the MAP into the scratch pad; the CAAS will automatically calculate the new lat/long for this new FAF.  We can also use the MFCU to visually get a lat/long using Sensor Target function.
· MISSION FUEL – is the fuel you are going to burn in the A/C on the mission.

· CARGO FUEL – this option is only available if an ERFSII is installed or inputted in CAAS.  It then gives you CARGO and MISSION FUEL weight options on the ERFSII FUEL WEIGHT Page.  Note:  the total fuel on the HSD display still shows all of the sensed fuel in the A/C, next to that there should be FPLAN fuel total with only mission fuel displayed.

· APPROACH TO HOVER vs. TACTICAL APPROACH – Approach to hover will always take you to a hover.  If you are doing an approach to hover or a tactical approach as an overlay during an instrument approach; with the approach to hover once the approach is built you are committed to continue to a hover.  However, when using tactical approach overlay you can make a decision at the MDA (annunciator) whether you want to continue below the MDA to the hover altitude (50 feet AGL at final A/S entered in the Tactical Approach) or select a manual cue for altitude to maintain the MDA.
· APPROACH TO HOVER and TACTICAL APPROACH – both of these if coupled PH and RAD ALT Hold activate at the end and all cues go away, the A/C remains coupled.  Both of these approaches on the other hand when not coupled (pilot flying manually with cues) the PH engages at the end, but not RAD ALT Hold.  The pilot must activate the RAD ALT Hold by himself.  But cues go away when PH captures just like when coupled.

· If a LEAD is entered into an APPROACH TO HOVER, the A/C will terminate at a hover at the point that the LEAD value from the HOVER FIX.  For example, if a 250 foot LEAD is entered into the APPROACH TO HOVER, the A/C will come to a hover 250 feet prior to the actual HOVER FIX.
“FPLN SUMM” page

· DIR (L5) – select and confirm to execute a Direct-To function to the FPP in the FPP selection box

· FPLN (L6) – toggles through the flight plans to be displayed on the MFD in the following order FPLN/ALTN/MOD FPLN

· FPP (L7-L8) – scrolls the FPP selection box up/down through the FPP list

· CDU (L9) – select to access and display the “FLIGHT PLAN DATA 1/3” page on the CDU for the FPP in the FPP selection box

· PAGE (R2-R3) – shifts the page up/down to see additional FPPs, if available

· SUMM (R5) – displays the “FPLN SUMM” page

· LEG (R6) – displays the “FPLN LEG DATA” page

· DATA (R7) – displays the “FPLN DATA” page

· FUEL (R8) – displays the “FPLN FUEL” and “POWER MANAGEMENT” page

· RTN (R9) – returns the MFD to the mode which was previously displayed

PERF PROG Page

· Contains Data for present position A/C conditions related to the Active Flight Plan leg

· CAAS uses “PERF PROG” information for all of its calculations (i.e. Fuel Burn, TQ Required, etc)

· PERF DEFAULTS – information gets transferred or is sucked into (Replaces) the PERF PROG information if the FPLN is replaced, erased, changed, etc.

· PERF RESET – on FPLN MGNT page will also suck PERF DEFAULT  data/information into PERF PROG

PERF DEFAULTS page
· Allows the crew to define custom Performance Data Default Values for:

· Fuel WT

· ERFS Fuel Tanks

· Cargo WT

· Delta Flat Plate Area (Delta FE)

· These will apply to the entire flight plan unless we change it for specific FPPs

“DATA” Page on the CDU
· Accessed by pressing the “DATA” key on the CDU key pad
· Displays:

· AIRPORTS (LS2)

· NAVAIDS (LS3)

· FIXES (LS4)

· ACP LIST (LS5)

· Selecting the LS key next to the AIRPORT, NAVAIDS, FIXES, OR ACP LIST will display a list of the closest with BRG/DIST to it from the aircrafts present position, several pages may be available.  This can be used in an emergency situation to get to the nearest airport.

· AIRPORT, NAVAIDS, and FIXES information comes from the DAFIF card

· ACP LIST information come from the Mission card

FPLN DATA Pages:

· DATA 1/3 page

· “LEG TYPE” (LS3):

· STP – (Stop) aircraft is on the ground with engines off and only time and fuel are consumed.  Fuel consumption is limited to APU operation.  The zero distance leg has the same start and end FPP.

· LND – (Land) aircraft is on the ground with engines at ground idle and only time and fuel is consumed.  The zero distance leg has the same start and end FPP.

· HOV – (Hover) aircraft is airborne with engines running and only time and fuel are consumed.  True airspeed is the magnitude of the wind (assumed hovering into the wind).  The zero distance leg has the same start and end FPP.

· APR – (Approach) aircraft is airborne with engines running and leg with distance traveled plus time and fuel are consumed, also includes time to decelerate to a hover.  The leg has different start and end FPPs.

· CRZ – (Cruise) aircraft is airborne with engines running and leg with distance traveled plus time and fuel are consumed.  The leg has different start and end FPPs

· “SPEED” (LS4):

· Allows us to select between Airspeed/Ground Speed and Fixed/Variable

· “LEG ALT/ELEV” (LS5):

· Allows us to input the desired altitude for this leg, we can enter the LEG ALT in either MSL or AGL.  The ELEV allows us to enter the field elevation

· “ETA” (RS3):  

· Allows us to enter Fixed/Variable ETA/ETD or ATA/ATD

· “ETE” (RS4):

· Fixed/Variable ETE

· DATA 2/3 page

· “FUEL TANK” (LS2):

· Round Robins through the fuel tanks among MAINS, ERFS 1, ERFS 2, ERFS 3 (If ERFS tanks installed)

· Defaults to MAINS

· “TOTAL FUEL Delta” (LS3):

· Represents Total Fuel Change at this FPP

· Used if we know we are going to add fuel at this FPP.  If we add fuel here the fuel for calculations will go into whatever tank we have displayed in FUEL TANK (LS2) 

· “MSN/CARGO FUEL Delta“ (LS4):

· Represents Mission/Cargo Fuel change at this FPP

· Allows us to tell the CAAS what we are going to use the TOTAL FUEL Delta for that we entered in LS3.  For example, if we are going to use some of it for our Mission Fuel it will use this fuel for determining our Bingo Fuel.   If we are going to use it for a “Fat Cow” mission it will only add it to the A/C weight, but it will not use it for determining our Bingo Fuel

· “ERFS TANKS” (RS2)”:

· Allows us to tell the CAAS if we have any ERFS tanks installed.  We can enter 1, 2, or 3 ERFS tanks, it tells the CAAS how many and what location it is installed depending on the number entered.

· DATA 3/3 page

· “CARGO ZONE Delta”:

· Means change in WT (Internal Cargo WT) at the FPP.  The change will remain until we remove it.  These changes are not shown on the following FPPs; however it is shown on the FLT PLAN SUMMARY (MFD) FUEL page.  You  must make sure you take the WT out at the appropriate FPP otherwise it will remain there throughout the entire flight 

· “CARGO ZONE” (LS2):

· Defaults to the cargo zone weight and moment arm equal to the values specified on the PERF DEFAULTS page

· Toggles through the cargo zones and allows us to add or subtract cargo (Internal) at this FPP

· Any changes will stay in there until we take it out, the CAAS will use this weight for performance planning information

· “CARGO HOOK” (LS3):

· Allows us to enter Cargo Hook WT at this FPP

· Toggles round robin through CTR, FWD, AFT, and TDM

· When entering a TDM hook weight the FWD and AFT hook weights are automatically set to zero

· When entering weight for the FWD and AFT hooks the TDM hook weight is automatically set to zero

· These values do not cascade down to subsequent FPPs like the internal cargo entries do, if you want to keep this weight for several FPPs you must manually enter this value at all desired FPPs

· “Delta FE” (LS4):

· (Delta Flat Plate Area) is Drag Chart information, basically parasite Drag from the external load 

· “WIND” (LS5) and “OAT” (RS5):

· CAAS uses this to compute the ETE, FUEL REQ, FUEL remaining, etc. for our flight plan beyond the 40 NM bubble around the A/C.  While flying it uses the current OAT/WIND in this 40 NM bubble, but it uses the programmed OAT/WIND on this page beyond this bubble.  The a OAT/WIND is blended between the two different values the further toward the outside of the bubble it gets

· “LEAD TURN” (RS4):  Allows us to turn Lead Turn function ON/OFF

Map Control Pages

· MAP CNTL 1/2 Page:

· HDG UP (L6) – this is the heading control, it allows us to scroll among HDG (heading up), NRTH (north up), and TRK (track up).  HDG is the default

· ZOOM (L7-L8) – ZOOM in/out control, toggles up and down through 50/100/200/300/400/500/600/800 %.

· ANN CLR (R5) – clears the annuniciators.

· SHOW HDDN SYMB (R6) – this is the Hidden Symbol Control, it toggles ON/OFF, must be CONFIRMED.  If turned “ON” any symbols that have been previously hidden will be displayed on the map.

· MAP RNG JOG (R7-R8) – Map range, shows the current map scale, toggles up/down between the map scales available.  Options are GNC (1:5M), JNC (1:2M), ONC (1:1M), TPC (1:500K), JOG (1:250K), TLM4 (1:100K), TLM2 (1:50K), and GC (1:12.5K).

· MAP CNTL (R9) – Map Control Page, toggles through MAP CNTL 1/2 PAGE and MAP CNTL 2/2 PAGE.

· MAP CNTL 2/2 Page:
· MAP FEAT (L6) – Map Feature, when selected it brings up the Map Feature Control Layer

· TIV ON ((L6) – Threat Intervisibility, gives the operator the capability to display a threat detection range over the Digital Map.  It toggles amount TIV ON, TIV SHAD, TIV RING, and TIV OFF.  It defaults to ON.

· TIV ON – Threat detection range is shown by magenta tinting.  Solid Red ring shows the lethality range and Yellow ring shows the radar detection range.  When TIV ON, all tactical symbols have threat rings.

· TIV SHAD – Only shows the shaded area, up to 16 of the closest threats can be displayed.  Tinting is limited to a 30 NM overlay radius.

· TIV RING – Algorithm or shaded limit (represented by a Red dashed line), Lethality Range (solid Red line), Detection Range Limit (solid Yellow line).  Threat tinting represents the areas where the A/C can be detected.  Areas that are not tinted are outside the detection range or masked by terrain.

· TIV OFF – Threat displays are turn off.

· BAND OFF (L7) - Band control, toggles among OFF/HAT and A/C.  The map provides two types of color banding overlays: Height Above Terrain (HAT) and Aircraft (A/C) banding.  These overlays are available in CHART, DTED, and CIB.  Shows Red/Yellow shading of terrain in reference to the A/C current altitude.  HAT is Height Above Terrain and A/C is Height Above Aircraft.  The Banding Overlay dynamically updates for changes in A/C position and elevation.

· BAND INT (L8) – Band Interval, toggles among 200/400/800/1600.  It defaults to 200.  This selects the appropriate altitude interval.  Color on the map will change in reference to the selected interval.  Example:  with BAND-ON and BAND INT-200 selected, any terrain that is with in 200 feet below the current A/C altitude will display Yellow and any terrain at or above current A/C altitude will display Red.

· GEO CHIP (L8) – this is the GEO CHIP control, is toggles between ON/OFF.  Some GEO CHIPS are selectable and some are non-selectable.  The selectable GEO CHIPS can be individually opened/closed using the MFCU; these show Data about the GEO CHIP.  The non-selectable GEO CHIPS have an “X” on them; these cannot be selected to show data.
· ANN CLR (R5) – clears the annuniciators.

· RTN (R9) – Returns us back to MAP CNTL 2/2 PAGE.

· PLAN (L7) – Plan Altitude Control Layer, when selected it brings us to the plan altitude control layer page.

· ALT MSL (L6) – Altitude Source, toggles between MSL and AGL.

· ALT 1500 SEL (L7-L8) – Altitude Selection, changing the altitude selected gives us the ability to view the results of proposed altitude changes.

· ALTITUDE SOURCE – AGL (L7-L8) – toggles altitude values of 50, 100, 250, 500, 1000, and 1500.

· ALTITUDE SOURCE – MSL (L7-L8) – toggles through altitude values between 1500 and 10500 in 500 foot increments.

· CDU (R9) – selecting this key displays the “DIG MAP” page on the CDU.
· ANN CLR (R5) – clears the annuniciators.

· CHAN (R6) – Map channel selection, toggles between 1 and 2, controls the map channel that that MFD is on.

· BLNK (R7) – Blank control, toggles ON/OFF.  If ON it will blank out the video or map

· SLEW (R6) – Slew control, toggles ON/OFF, normally with the SLEW disengaged, the track cursor is restricted to the MFD boundaries.  With the SLEW ON we can move the cursor beyond the MFD boundaries.

· MAP CNTL (R9) – Map Control Page, toggles between MAP CNTL 1/2 and MAP CNTL 2/2 PAGE.

Digital Map Modes
· CHART, DTED (Digital Terrain Elevation Data), CIB (Controlled Image Base), FRAME, and FFD (Foundation Feature Data)

· Four modes are Map Modes, One (FRAME) Mode allows scanned images to be viewed on the MFD

· 5 Modes

· CHART – is the default display, it contains aeronautical charts that are prepared by the Defense Mapping Agency, they are in full color

· DTED – shows terrain and elevation, it also contains a matrix or grid of evenly spaced elevation points that are used with onboard systems to determine actual terrain elevation

· CIB – contains high resolution digital satellite images that have been merged together, the aerial images are rectified in gray scale 

· FRAME – can display up to 400 scanned images

· FFD – contains geographic, aeronautical, topographic, hydrographic, and military significance information

Digital Map Menu

· Accessed through the MFCU (S5) trigger switch

· Menu Options

· TDL MARK – brings up the “TDL MARK” menu

· STORE – brings up the “SENSOR TARGET” page on the CDU, stores position in ACP 100

· DIRECT-TO

· CENTER ON

· SLEW OFF

· UPDATE

· CANCEL

· Active Flight Plan Menu

Symbol Edit Menu

ALT FP Menu

NAV DB Menu

· STORE
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Digital Map Sensor Menu (SNSR)

· Accessed by selecting the “SNSR” page access key on the CDU.  It provides access to DIG MAP CONTROL (LS3), DIG MAP VIDEO (RS3), ANVIS HUD CONTROL (LS5), and ANVIS HUD VIDEO (RS5) pages.  The DIG MAP CONTROL page gives options to:  Change the channel, change the FRAME mode image, rotate the image, change the map center, and reset the map.

· DIG MAP CONTROL Page:

· Selecting the DIG MAP control page allows the CDU to control all the MFDs that are on its side.  The co-pilot CDU also controls the MFD 5.  The channel can be changed by selecting the RS1 key, selecting the RS1 key again toggles back to the original channel.  Remember the Pilot should be on channel 1 and Co-Pilot should be on channel 2.

· The DIG MAP page on the CDU can be directly accessed by selecting the L9 bezel key on the MFD (L4 if the map is on Top-Half of the screen).  Accessing the DIG MAP control page through the MFD bypasses the SENSOR MENU.

· LS1 forces the Digital Map into FRAME mode and sets the FRAME number to 1.  The FRAME image can be changed by title or number.  To change the FRAME by the title, enter the FRAME title into the scratch pad and select LS2.  To change the FRAME by number, enter the FRAME number in the scratch pad and select LS3.
· ROTATION – The FRAME image can be rotated “clockwise” from 1 to 360 degrees.  Rotate the FRAME by entering the desired rotation angle in the scratch pad and selecting RS3.  To rotate FRAME image to its original position by entering 360 in the scratch pad and selecting RS3.

· CENTER POSITION – The Digital Map can be “Centered” on any area (on the map) through the CDU.  Select CENTER DATA (LS6) on the DIG MAP page, once on the CENTER DATA page, enter the LAT/LONG in scratch pad of the new position to be the center and select DIG MAP PT SEARCH (LS1), not that the position on line LS2 changed to the new LAT/LONG.  Then RETURN (RS6) to the DIG MAP and select CENTER DATA (LS6) this will center the map on the new position identified.  The map is centered on the new coordinates until the map is RESET (RS6) on the DIG MAP page.
· DIGITAL MAP VIDEO Page:
· Controls BRIGHTNESS, CONTRAST, SATURATION, INTENSITY, BAND OPACITY, and TIV OPACITY.  
· Can be adjusted by entering 0-100 in the BRIGHTNESS, CONTRAST, SATURATION, or INTENSITY.  The BAND or TIV OPACITY can be adjusted by entering 1-10.  These are like percentages (i.e.  80 for the BRIGHTNESS, CONTRAST, SATURATION, or INTENSITY equals 80 % or 8 for the BAND or TIV OPACITY equals 80%).  
· The original defaults can be reset by selecting DEFAULTS (RS3).

· If a field has an asterisk and up/down arrows, the up/down arrows on the CDU key pad can be used to change it.  The “*” location depends on the LS key selected.  This function only works for adjusting the BRIGHTNESS, CONTRAST, SATURATION, or INTENSITY.

· The BAND OPACITY works with BAND AC or HAT.

· The TIV OPACITY works with the TIV overlay. 

Flight Director (FD)

· Provides command to the DAFCS for automatic flight path control in the following axes:

· Lateral

· Longitudinal 

· Vertical

· The CH-47F Flight Director (FD) system provides the aircrew with guidance information:

· Command Mode – Visual symbology only

· Coupled Mode – AFCS provides inputs for movement of flight controls

· “White” annunciators on the left side of the VSD refer to “Armed” Modes

· “Green” annunciators on the right side of the VSD refer to “Captured” Modes

· ILS Intercept angle must be less than 60 degrees in order to ensure a Capture

· Marker Beacon Passage – a marker beacon indicator displays in Yellow on the VSD, the symbol flashes for 5 seconds, then changes to steady

· At Decision Height, a “DH” advisory displays on the VSD for 10 seconds, then the rising runway symbol appears as the A/C descends through 200 feet AGL (Radar Altimeter controls the rising runway symbol)
· ILS Approach Termination – at the DH cues can be disengaged manually so you can land or cues will command the pilot to flare at 115 feet AGL to arrive at 50 feet AGL over the runway at the ILS Final Speed (FS) entered on the CDU

· Go around switch on the thrust – pull once commands cues for Go Around.  It will command you for wings level (current heading), 80 knots airspeed, and 500 FPM climb up to 20,000 MSL if not changed on the CDU FD page.
· In order to drive the other pilots CDI source to VOR/ILS/TACAN, we must ARM the appropriate approach on the FD page of the MFD.  This will drive both pilots CDI source to the type of approach that is selected (ARM).
· The “LO BUG” for the radar altimeter (MFDs) is adjusted or set on the FD page on the CDU.

Flight Director (FD) – Cont 
· TACAN Point-To-Point (TCNP) – command cueing provides lateral steering guidance to fly a direct path to the preset Radial/DME, marked by PT, by following the dashed line.  A CDI is not available for TCNP.  The time and distance to the TCNP displays below the TACAN Time and Distance

· To set up the CDU press (RS5) with the desired radial and distance entered in the scratch pad.  Format is “RRR/DD.D”; the distance does not have to include a decimal point.  

· FD gives command to proceed from the A/C current present position to the TCNP.

· With a TACAN radial and DME set on the CDU FD SELECT page, select L6 bezel key (TCNP) on the MFD

· This activates the TACAN Point-To-Point Mode.

· Requests a TCNP Mode Transition

· Command cueing provides lateral steering guidance commands to fly a direct path to the selected location defined by the TACAN radial and DME distance

· Once Captured – the TCNP label is surrounded by a green box, command cueing provides lateral steering guidance to fly a direct path to the preset radial/DME, marked by “PT”, by following the dashed line.  Approach may be coupled to the DAFCS.

· CDI is not available for TCNP

· Time and distance to the TCNP displays below the TACAN time and distance

· “FD SELECT” page on the CDU, the “FLT XFER” (LS3) toggles between pilot and co-pilot (it defaults to pilot).  This identifies which set of attitude and altitude inputs are used as reference sources for altitude and attitude steering.

· If we are following cues the FD has built in maximums that it will adjust our pitch and bank attitudes.  The maximum pitch adjustment is 10 degrees and the maximum bank adjustment is 20 degrees.  

Flight Director (FD) – Cont 
· FD Bezel key on the MFD

· Approach Mode keys

· VOR (L1)

· ILS (L2)

· BC (L3)

· ADF (L4)

· TCN (L5)

· TCNP (L6)

· Lateral Mode keys

· HDG (L7)

· TRK (L8)

· Vertical Mode keys

· BARO ALT (R1)

· RALT (R2)

· VSPD (R3)

· Speed Mode key

· SPD (R6)

· Lateral NAV Mode key

· FPLN (R7)

· Transition To Hover key

· THOV (R8)

· Hover Mode key

· HOV (R9)

· Extra Function keys

· CDU (L9)

· ANN CLR (R5)

Flight Director (FD) – Cont 
· THOV (Transition-To-Hover) Mode on the MFD (R8) provides lateral, pitch, and collective guidance to decelerate to a stabilized hover in a manner dependent on how it was activated

· When activated solely by pressing the MFD bezel key, the hover altitude is set to the current radar altitude.  THOV Mode then provides command guidance to slow to the hover speed set on the CDU “FD Select” page “HOV SPD” key

· THOV Mode will also be selected automatically as part of a flight plan or ILS approach.  Reference Altitude and Hover Speed set in the CDU “FD Select” page are used

· THOV also “ARMS” TRC and PH, once in the parameters of each they will engage or capture
· THOV – When “THOV” key on the MFD FD Page is selected independently the VSD displays (THOV, THOV, THOV) and all 3 cues (LONG/LAT/VERT) are displayed on the VSD.  The information on the CDU FD Page doesn’t change when THOV is selected on the MFD, the HOV ALT and HOV SPD remain at the values that they were previously set.  If the HOV SPD is set or was previously set at “0” knots the cues will cue the pilot to maintain altitude (set on CDU FD Page) and slow to zero knots groundspeed.  The altitude hold doesn’t engage, only a thrust cue is provided for altitude guidance.  PH arms then captures when GS is zero, but RAD-ALT is not automatically turned on.  If the pilot wants ALT HOLD he must turn on RAD-ALT manually.
· HOV (Hover) Mode on the MFD (R9) provides lateral, pitch, and collective guidance to maintain a hover, either stationary or with a forward A/S

· If activated independently below 40 knots GS, guidance is provided to hold current GS, track, and radar altitude

· If activated from THOV, guidance is provided to maintain speed and radar altitude as set on the CDU “FD Select” page, lateral guidance is provided to maintain current track

· HOV does not “ARM” TRC and PH

· HOV – When “HOV” key on the MFD FD Page is selected independently the VSD displays (HOV, HOV, HOV) and all 3 cues (LONG/LAT/VERT) are displayed on the VSD.  When selected current HOV ALT and HOV SPD are captured (the values are changed on the CDU FD Page).  PH/TRC or ALT HOLD never engage or ARM.  If not coupled the A/C must be controlled by following the cues.  If the A/C is coupled it maintains the current HOV ALT and HOV SPD that the “HOV” bezel was selected at.  However after “HOV” bezel is selected, the HOV ALT and HOV SPD can be changed on the CDU FD Page and the A/C will respond correspondingly.  You can also adjust the HOV ALT by pressing the thrust brake trigger, once released the current HOV ALT is captured, or you can use the Inc/Dec switch to adjust HOV ALT UP/DOWN. 
· There are 3 guidance modes of THOV that are displayed on the upper left corner of the VSD when they are Captured, the 3 of these form a triangle with 2 of them displayed on top and one on the bottom

· Lateral THOV – provides course or track guidance, this is displayed on the upper left corner of the triangle
· Longitudinal THOV – provides GS guidance, this is displayed on the upper right corner of the triangle

· Vertical THOV – provides radar altitude guidance, this is displayed on the bottom center of the triangle

· Below is a example to the THOV (lateral, longitudinal, and vertical) triangle:

THOV (Lateral) 

THOV (Longitudinal)
















THOV (Vertical)
PROCEDURES/PATTERN Page

· HOLDING PATTERN
· CHP – means the Commence Holding Point

· Leg Distance – Defaults to 2.0 NM, which is good for 1 minute legs at 120 knots.  The range can be changed to any distance between 0.1 NM and 50.0 NM

· Inbound Course – can be entered in True/Magnetic

· Turns – Defaults to Right, but Right/Left can be entered

· TACTICAL APPROACH 

· Glide Slope – Defaults to 3.0 degrees, but we can enter between 2.0 to 6.0 degrees

· HAT – (Height Above Touchdown) can be between 0 to 9990 feet AGL

· FINAL SPD – Defaults to 80 knots, but we can adjust this to what we want
· MDA annunciator will display when the minimum height above touchdown zone for the approach is achieved.

· APPROACH TO HOVER

· Hover Altitude – Defaults to 40 feet, but we can adjust it if necessary

· Final SPD – Defaults to 0, but we can adjust it if necessary

· “LEAD” Distance – determines the MAP and the point to begin slowing to the Final Speed.  LEAD can be entered from 0 to 999 feet, 800 feet is the Default distance setting

Mission Pages
· We can have up to 6 Mission pages with 6 lines for DATA on each page
· Customized Mission page configuration can be saved to the Mission PC card

Inertial Navigation Unit (INU)
· Default to Gyro Compass (GC ALN), other selectable options are “Stored Heading” or “Ship Alignment”

· When we INIT the NAV System during run-up, it starts the INU initialization process.  Normal GC Alignment may take up to 4 minutes

CEP ALIGN (0.80)

· Circular Error of Probability (CEP) – a statistical measure of navigation precision.  The radius of a circle in which 50 % of position measurements will fall over a certain time, the smaller the CEP the more accurate the navigation solution.  If the CEP is 0.80, this means that at least 50 % of the 100 position measurements (Hits) fell within a radius of 0.80 NM.  Remember this is just the inertial navigation (INU) portion of the EGI, not the INU with GPS position updates

· Don’t enable NAV (INUs) or taxi until the CEP is below 0.80 or it will stay at that value the entire flight, once froze it will not continue to get better.  During an Air ALIGN don’t enable NAV until the CEP is below 1.60

Navigation Sources
· EGI Navigation Modes:

· I/G = EGI blended solution using INU and GPS Data 
· I/- = EGI blended solution using INU only
· -/- = EGI blended solution, INU unusable
· GPS Navigation Modes:
· NAV/I = GPS aided with INU

· NAV/PVA = GPS only (Position, velocity, acceleration)
· TEST = GPS in Test Mode
· INIT = GPS in Initialization Mode
· ---/--- = GPS fail
· INU Navigator Modes:
· NAV/- = INU only
· NAV/G = INU with GPS aiding

· TEST = INU in Test mode
· ATTITUDE = INU in attitude mode
· STBY = INU in Standby mode
· ORIENT = INU in orient mode
· SH ALN = stored heading align mode
· GC ALN = Gyro Compass align mode
· IM ALN = In motion align mode
· ---/--- = INU fail
VOR Approach

· To select an approach mode, select the appropriate navigation source first.  On OVLY 1 Control Layer, R3 bezel key on MFD (CDI source).  With a valid VOR frequency tuned, this will display the course arrow and CDI, if receiving a valid signal.  R4 (VOR BRG) selects the VOR bearing pointer for display on the HSD.  To activate the VOR approach in the FD, select the FD control layer.  L1 bezel key (VOR) activates the VOR mode, requests a VOR mode transition, command cueing provides lateral steering guidance commands to capture and track the selected VOR course, and the VOR may indicate a armed state, as indicated by the green box around the word “ARM” and the white annunciator on the left upper corner of the VSD, when the aircraft is outside the valid VOR reception range.

· With the aircraft established on the VOR approach, the VOR automatically transitions to the captured mode, indicated by the green box around VOR and the green annunciator on the top right corner of the VSD.  Command cueing is still provided and approach may now be coupled to the DAFCS by pressing the FLT DIR pushbutton on the AFCS control panel.
· Deselecting the VOR approach changes the course deviation indicator from magenta to white.

· VOR or TACAN – 5 degrees per Dot

ILS Approach

· To select the ILS approach mode, first select the ILS as the navigation source (CDI source).  Deselect the VOR as the navigation source and remove the VOR bearing needle.  Note that the ILS does not have a bearing needle.  With an ILS frequency tuned, ILS is available to the CDI as a navigation source.  With the ILS selected as the navigation source, return to the FD control layer to select the ILS approach.  L2 bezel key (ILS) activates the ILS approach mode and requests an ILS mode transition.  Command cueing provides steering guidance to capture and track the selected ILS localizer and glide slope – Lateral, Longitudinal, and Collective.  Pilot must enter the following on the VOR/ILS CONTROL page:  ILS front course, Decision Height (BARO Altitude), and Final speed (A for airspeed or G for groundspeed).  
· Once the ILS mode is armed, indicated by the green box around the word “ARM” and white annunciator on the upper left corner of the VSD, adjust the heading reference until the localizer is intercepted (ILS intercept must be less than 60 degrees).  The ILS mode monitors for the glide slope signal and displays a glide slope annunciator when armed, no thrust command guidance until the glide slope is captured.
· Once the aircraft is established on the ILS approach, the ILS automatically transitions to the captured mode, indicated by the green box around ILS and the green annunciators on the top right corner of the VSD.  Command cueing is still provided, including thrust for the glide slope and the approach may now be coupled to the DAFCS by pressing the FLT DIR pushbutton on the AFCS control panel.  ISPD becomes active 10 sec. after G/S intercept.
· Marker beacon passage – Marker Beacon indicator displays in yellow on the VSD, the symbol flashes for five seconds, then changes to steady, and Beacon specific tones are transmitted over the interphone system.

· At Decision Height – DH advisory displays on the VSD for 10 seconds and the rising runway symbol appears as the aircraft descends through 200 feet AGL (Radar Altimeter controls the rising runway symbol).

· Approach Termination – Disengage the ILS and land manually, or use the cues provided to flare at 115 feet radar altitude to arrive at 50 feet over the runway at the ILS final Speed (FS) entered on the CDU on the ILS page.

· If BARO ALT or RALT is selected before the ILS becomes active, the aircraft maintains a constant altitude approach to intercept the ILS glide slope, after glide slope intercept, BARO ALT and RALT deselect automatically.  If BARO ALT or RALT is selected after glide slope intercept, vertical portion of the ILS is overridden, permitting a constant altitude front course localizer-only approach.

· The ILS mode may be manually or automatically deactivated.  The localizer portion of the ILS mode automatically deactivates if any other active lateral FD mode (TACAN, VOR, etc.) is requested.  If the pilot manually changes course at any time after the localizer course has been captured, the system rearms itself.   

· Deselecting the ILS approach changes the magenta course deviation indicator from magenta to white.

· In order to get rid of the rising runway on completion of the ILS approach, we must “ARM” another approach type that is receiving a signal (i.e. TACAN, VOR, etc.). This drives both pilots CDI source to the newly selected approach type, then deactivate the new approach type.  If we just reach up and change the CDI source on the MFD it will only get rid of the rising runway on that pilot’s side, the other pilots CDI source will remain on ILS.

·  ILS/LOC – 1.25 degrees per Dot.
· MISSED APPR annunciator will display when the ILS mode is active and the lateral or vertical deviation has exceeded the threshold.

Back Course Approach
· To select the Back Course approach mode, select the appropriate localizer approach frequency and the final course on the VOR/ILS CONTROL page.  With a LOC frequency tuned, the CDI navigation source will indicate ILS, selecting BC on the FD Control Layer changes the CDI label to BC.  L3 bezel key (BC) activates the ILS Back Course approach mode and requests an ILS Back Course mode transition.  Command cueing provides lateral steering guidance to capture and track the selected ILS BC localizer.  The BC mode operates the same as the ILS mode with the exception of glide slope processing.  BC may indicate an armed state, indicated by the green box around the word “ARM” and white annunciator on the upper left corner of the VSD.  Command cueing is provided for the approach data entered on the CDU VOR/ILS CONTROL page.
· Once established inbound on the ILS BC approach, the BC transitions to captured mode, indicated by the green box around BC and the green annunciator on the upper right corner of the VSD.  Command cueing is still provided.  The approach may now be coupled to the DAFCS by pressing the FLT DIR pushbutton on the AFCS control panel.

· Deselecting the BC approach changes the course deviation indicator from magenta to white.

· ILS/LOC – 1.25 degrees per Dot

· MDA annunciator will display when the minimum height above touchdown zone for an approach is achieved.

ADF Approach

· The Automatic Direction Finder is not a selectable option as a navigation source.  The ADF is limited to a bearing needle only.  R3 bezel key (CDI) round robins through the available navigation sources.  R6 bezel key (ADF BRG) activates the ADG bearing pointer.  The ADF bearing pointer is a direction finding and homing pointer.  With the ADF bearing pointer selected, return to the FD control layer to select the ADF approach.
· The L4 (ADF) bezel key activates the ADF mode and requests and ADF mode transition.  The ADF does not have an armed mode.

· Capture mode – ADF label is surrounded by a green box.  Command cueing provides lateral steering guidance to track selected ADF course and fly a direct path to the NDB.  The ADF mode may be manually or automatically deactivated.  Automatically deactivates if any other lateral FD mode (TACAN, VOR, etc.) is activated.  This will only take you directly to the NDB once engaged; upon arrival at the NDB it will turn you in a circle (not good!).
· The ADF may not be coupled to the DAFCS.

TACAN Approach

· Select the TACAN CDI and bearing pointer on the OVLY 1 control page.  Toggle through the navigation source options for the CDI to TACAN.  With TACAN CDI displayed, select the TACAN bearing pointer.  Return to the FD control layer to select the TACAN approach.
· The L5 bezel key (TCN) activates the TACAN mode and requests a TACAN mode transition.  Command cueing provides lateral steering guidance commands to capture and track the selected TACAN course.  TACAN may indicate an armed state when the aircraft is outside the reception range, indicated by the green box around the word “ARM” and the white annunciator on the upper left corner of the VSD.  The current heading is captured.  Lateral command cueing is provided for the approach course data entered on the TACAN control page in the CDU.  DAFCS FD coupling is not available until the TACAN is captured.
· The TACAN automatically transitions to capture mode when established on the TACAN, indicated by the green box around TCN and the green annunciator on the upper right corner of the VSD.  Lateral command cueing is still provided.  Approach may now be coupled to the DAFCS by pressing the FLT DIR pushbutton on the AFCS control panel. 

· Deselecting the TACAN approach mode reverts the TACAN CDI to white.

· VOR or TACAN – 5 degrees per Dot

· MDA annunciator will display when the minimum height above touchdown zone for an approach is achieved.

TACAN Point-To-Point

· With a TACAN radial and DME set on the CDU FD SELECT page, selecting the L6 bezel key (TCNP) activates the TACAN Point-To-Point mode and requests a TCNP mode transition.  Command cueing provides lateral steering guidance commands to fly a direct path to the selected location defined by the TACAN radial and DME distance.
· Once captured, the TCNP label is surrounded by a green box.  Command cueing provides lateral steering guidance to fly a direct path to the preset radial/DME, marked by PT, by following the dashed line.  Approach may be coupled to the DAFCS.  CDI is not available for TCNP.  Time and distance to the TCNP displays below the TACAN time and distance.

PROGRESS page 1/3 (RS1) on the CDU displays “MARK” and the number for the next ACP list location for storing the next “MARK” point
Satellite Constellation Types:
· MIXED – GPS can track the following Codes:
· Course Acquisition (C/A)

· Precision (P)

· Protected (Y)

· ALL Y – GPS can only track “Y” codes, “Y” codes protect against spoofing.  It is only available when codes have been loaded

“SHUTDOWN” option on the IDX “POWER” page will not work in-flight; it is disabled when the WOW switch is not active.  When the WOW switch is active and SHUTDOWN is selected then confirmed the shutdown process begins.  The system will store the present position in the EGI and CAAS memory, it will toggle all power settings to OFF, and stop the IDM (disabling nets and storing configurations).
INHB STAT (Inhibit Status)

· When passing through 75% NR (up or down) inhibits the status function monitoring of equipment and failure data for 50 seconds, then normal equipment monitoring resumes.  It reduces nuisance fault indications while the A/C is started or shutdown.

EQP STAT Page Colors:

· Green – Go, system is operating normally

· Yellow – Degraded

· Red – Failed 

· White – Unknown or OFF

Warnings/Cautions/Advisories/Annunciators

· Warnings – are displayed on the top right and left corners of all MFDs in “RED” text

· Cautions – are displayed on the bottom left corner of all MFDs in “YELLOW” text with border

· Advisories – are displayed on the bottom right corner of all MFDs in “WHITE” text with border

· Annunciators – are displayed on the bottom right or left corners just above where the cautions/advisories are displayed, the annunciators are in “WHITE” text only

Blue Force Tracker System (BFT)

· Provides battlefield Situational Awareness (SA) using L-Band Satellite Communications Equipment and the Global Positioning System (GPS).

· The Improved Data Modem (IDM) interfaces with the BFT to provide Joint Variable Message Format (JVMF) digital communications.

· BFT antenna is located on top of the fuselage, mounted on the center of the number 4 tunnel cover.

· Improved Data Modem (IDM):

· Digital data transfer system that exchanges information between U.S. Army platforms and ground stations by processing JVMF messages.

· Control and display interface accomplished through Tactical Data Link (TDL)

· Provides connectivity to Tactical Internet (TI).

· Tactical Internet (TI):

· Provides wireless networking capability to the aircraft based on Transmission Control Protocol/Internet Protocol (TCP/IP) desktop Internet standard.

· Unit Reference Number (URN)

· Each platform on TI must have a unique address or URN (similar to e-mail address).

· All messages sent or received must have a URN.

· Stored on TI servers on the TI backbone to identify operator as user of TI.

· The TDL operation is accessed on the MFD via the “SYST IDX” bezel (T5), then the “TDL” bezel (L5).

·  TDL LOGIN is accomplished via the CDU “TDL” key, then the “TDL LOGIN” (RS1) bezel key on the TDL TOP LEVEL page.  USERNAME and PASSWORD must be entered to LOGIN.  

· MFD – provides primary control and display of TDL functions via bezel key controls; however the MFCU can also be used for most of the TDL functions.
· TDL MENU page:

· Accessed via the TDL MENU (L5) bezel on the MFD from the TDL page.

· TDL functionality provides the operator the capability to send and receive digital messages in:

· Free Text 

· Based on standard reports (OBSERVATION, SITUATION, OBSTACLE, etc.)

· TDL function allows reception of tactical graphics to be displayed on the Digital Map.

· IDM CONFIG page:

· Used to:

· Override the IDM configuration data that exists on the data card

· Enter configuration data if the data loader is unavailable

· Selecting LS1 with a valid TACID (Tactical Identification) in the scratchpad (up to six alphanumeric) enters the scratchpad contents at LS1.

· Selecting LS2 with a valid URN in the scratchpad enters the scratchpad contents at LS2.

· Selecting LS4 with a valid UTO (Unit Task Order) in the scratchpad (up to 12 alphanumeric) enters the scratchpad contents at LS4.

· Selecting LS6 reads INIT if no configuration data has been received from the DLU.

· TDL TOP LEVEL page:

· Selecting LS4 sends the IDM shutdown command (disabling nets and storing configurations)

· Selecting RS4 transmits a MAYDAY message immediately without operator interaction, using the MAYDAY message defaults.

· TDL SETUP page:

· TI NET IDS – if selected will display a list of the current TACIDs saved in the list.  It also gives us the option to enter NEW entries if we have the valid (TACID and URN).

· RCV MSG REG Submenu – allows us to register for the types of messages that we want to receive.  It allows the operator to filter out certain OTA (Over the Air) messages that are not required for mission profile.  
· If the queue contains 43 to 46 messages, TDL advisory block displays “IN BOX NEAR FULL”

· If the queue contains 47 or more messages, TDL advisory block displays “IN BOX FULL”

· MAP MARK function allows us to display or mark reports or entries for a report on the digital map.  It is used with the following messages:
· OBSERVATION REPORT 

· OBSTACLE REPORT

· SUPPLY POINT STATUS

· Message Precedence:

· FLASH

· IMMEDIATE (IMM)

· PRIORITY (PRIOR)

· ROUTINE

· Message Status

· (>)  Unread Message

· (?)   Message requires acknowledgement

· (A)  Message was acknowledged

Heads Up Display (HUD)

· HUD master mode symbology

· There are 27 different sets of symbols available for display

· The operator can elect to display or not display 23 symbols from HUD DECLUTTER page

· The following symbols sets are always displayed when appropriate:

· Page Marker

· Warning Text

· HUD Fail Messages

· Radar Altimeter (RA) Low Indicator

· HUD power – controlled from POWER page, LS5 selection toggles HUD power to ON

· HUD Status can be accessed by selecting the STAT key on the CDU then LRU STATUS MISSION 4/4 page

· SENSOR MENU page provides access to the ANVIS HUD CONTROL (LS5) and ANVIS HUD VIDEO CONTROL (RS5) pages

· ANVIS HUD CONTROL page:

· Allows pilots to control their individual ANVIS HUD display

· LS1 – selection toggles selected page from 1-4 for DU on side of aircraft that is being controlled

· LS2 – selection toggles mode between NORMAL and DECLUTTER

· ANVIS HUD VIDEO CONTROL page:

· Allows pilot to adjust intensity and display positioning on DU

· LS2 – Scroll down arrow decreases and up arrow increases BRIGHTNESS field only

· LS3 – selection with valid entry in scratchpad (-30 to +30 for this field) moves scratchpad value into the brackets for UP/DOWN POSN line

· LS4 – selection with valid entry in scratchpad (-30 to +30 for this field) moves scratchpad value into the brackets for LEFT/RIGHT POSN line

· RS5 – selection restores all data to default values

· HUD DECLUTTER page (on MFD):

· L5 – toggles among possible pages (1-4)

· L6 – moves highlight up on position

· L7 – moves highlight down on position

· R6 (NORM CNTL) – toggles normal setting for active item between OFF and ON

· R7 (DCLT CNTL) – toggles declutter setting for active item between OFF and ON

· L8 (RSET NORM) – resets normal page setup to its default setting

· L9 (RSET DCLT) – resets declutter page setup to its default setting

· Some HUD functions are also controlled through the use of HUD control switch on the Thrust Control Lever (TCL)

· Moving the switch UP/DOWN or FWD/AFT adjusts the brightness BRT/DIM

· Moving the switch LEFT/RIGHT adjusts the pages in ascending/descending order (1-8)

· MFCU when in HUD mode (MFD cursor “H”):
· MFD cursor must be selected to “H” by using the S4 button on the MFCU

· S3 switch is moved Backward/Forward it Dims/Brightens the HUD image, when the switch is moved left it allow selection of pages 1-4 (labeled 1,3,5, and 7) and moving it right it alternates between normal and declutter mode displays
· S2 switch is moved it allows the pilot to move the HUD image up/down or left/right

· R1 switch rotation adjusts brightness of the HUD display

CAUTIONS/ADVISORIES/ANNUNCIATORS
· DASH 1 FAIL – DAFCS indicates that DASH 1 is not in synchronization with the stick position and has failed

· EGI 1 FAIL – No. 1 EGI has a CBIT failure or LRU failure

· L FUEL LVL – Left hand main fuel tank has approximately 360 pounds of fuel remaining

· DAFCS 1 FAIL – No. 1 DAFCS is failed

· DAFCS 1 DEGRADE – No. 1 DAFCS is degraded

· DAFCS 1 OFF – No. 1 DAFCS is off

· NO CHARGE 1 – No.1 system battery charge not charging

· TIV WARN – Aircraft present position is within the detection radius of a threat

· CHECK LCTS – Position of longitudinal cyclic trim actuator(s) may not agree with airspeed programmed scheduling

· ATTITUDE DISAGREE – A conflict exists between the INU1 and INU2 in regards to the true helicopter attitude

· TRUE HDG DISAGREE – A conflict exists between the INU1 and INU2 in regards to the helicopter true heading

· ALTITUDE DISAGREE – A difference of more than 70 feet exists between on-side and cross-side altitude data for more than two seconds

· AIRSPEED DISAGREE – A difference of more than seven knots exists between on-side and cross-side airspeed data for more than two seconds.  Disabled when airspeed is below 40 knots

· VELOCITY DISAGREE – A difference of more than 4.5 knots exists between on-side and cross-side computed hover velocity for more than two seconds
· FD DISAGREE – A conflict exists between the primary and alternate Flight Director sources in the pitch, roll, or collective axis

· #1 GEN TEST OK – No. 1 generator status

· IRCM STBY – CMWS in standby with Weight-off-wheels

· LOW FUEL MAINS – Main FP fuel drops below the flight plan fuel reserve (bingo fuel)

· BINGO FUEL – Current fuel remaining is less than the bingo fuel which includes planned fuel additions

CAUTIONS/ADVISORIES/ANNUNCIATORS

· EXCESS TRQ – Required torque for the recommended airspeed/groundspeed from performance is greater than the power limit for the aircraft, where the power limit is based on either the aircraft transmission limit or torque available, whichever is most conservative
· IMPOSS SPD RQD XXX – Aircraft exceeds aircraft speed envelope for one or more of the flight plan legs
· EXCESS GWT XXX – Helicopter empty weight plus fuel and passengers/cargo weight is greater than the helicopter capacity during one or more legs

· EXCESS TRQ RQD XXX – Power required for one or more legs of the flight plan is greater than engine or transmission capacity
· EXCESS SPD RQD XXX – Speed will put CGI in the yellow zone

· EXCESS ZONE WT XXX – Cargo zone weight exceeds a cargo zone weight limit for a given FP leg XXX

· EXCESS WIND XXX – Predicted wind magnitude results in a negative GS computation

· IFF STBY – Aircraft has lifted off with the IFF (mode 4) in standby

· WOW BYPASS ON – Weight-on-wheels switch is being ignored by certain aircraft functions

· XX.X APPR DIST XXX – The leg distance for an approach leg is not long enough to support the sum of the required initial leg acceleration/deceleration and final deceleration distances (XX.X) for a given approach FPP XXX

· MDA – When the minimum height above touchdown zone for an approach is achieved
· MISSED APPR – The ILS mode is active and the lateral or vertical deviation has exceeded the threshold

· ALARM CLOCK 1 – When the alarm is on and the ALARM SET  value is reached

· TIMER 1 – Down-count to zero

· INU1 RESTART – When INU restart indication is received; this occurs after air-align initiated

· IDENT – Transponder Identification function has been activated

· NO HOVER – When TURN point from approach-to-hover maneuver becomes TO point and RAD ALT is invalid
· OFFSET – Parallel offset is applied

Warning Information:

· Master Warning Message – are the only priority one message and is preceded by an attention tone for 2 seconds.  Voice Warning Message can be muted by pressing “ACK” switch on either cyclic or by pressing either “MASTER CAUTION” light.

· Weight-on-Wheels (WOW) input supplied to Voice Warning to inhibit triggering “Low Altitude” messages while the helicopter is on the ground.

· VWS Audio Tones – each message (other than WARNING) consists of a VWS alert repeating continually with a one second interval between each message.  All Voice Alerts will reset automatically after conditions which triggered the alert become inactive, or the crew manually acknowledges the alert.

· During “Initial Power-up” all Voice Warning System (VWS) functions are inhibited from being activated for approximately 4 seconds to prevent false voice warnings.

Maintenance Functions:

· INHB STAT – inhibits the status function monitoring of equipment and failure data for 50 seconds, then normal equipment monitoring resumes.  It also reduces nuisance fault indications while the A/C is started or shutdown.  Selecting “INHB STAT” displays green outline box around the label, and ends equipment monitoring by system manager for 50 seconds.  After 50 seconds, the system manager resumes normal equipment monitoring, and the green outline box is removed.

· LOG STAT – initiates the Log Status function.  When “LOG STAT” is selected, the label is white text with a green outlined box.  Log Status saves all LRU Status Words to a Log File on the Mission PC Card in the DR-200 Data Loader Unit (DLU).  Selecting “LOG STAT” initiates Log Status function and the green box remains displayed around “LOG STAT” label as long as Log Status File transfer is active.  Equipment fault data, for each subsystem, is stored in the non-volatile memory which can be displayed when requested on Avionics Summary page and individual LRU Status pages.
AIR ALIGN Demonstration:
· POWER page, turn one or both EGI’s OFF, AFCS caution light(s) will illuminate

· Turn respective AFCS OFF

· POWER page, turn one or both EGI’s back ON

· INAV page, select EGI1 (RS1) or EGI2 (RS2), then select AIR ALIGN for the affected EGI (one or both), remember the air align may take up to 4 minutes
· INAV page 2/2, select INU1 (RS1) or INU2 (RS2), when the CEP ALIGN gets at or below 1.6 NM select ENABLE NAV

· Once the AFCS DEGRADED cautions illuminate (affected system(s)) turn the AFCS ON.  It will still work, but it will be degraded

· INAV page, verify NAV Modes 

· I/G

· NAV/I

· NAV/G

CH-47F Structural Improvements: 

· Have been incorporated to reduce A/C vibration and maintenance down time

· Sections of composite skin

· Machined frame formers and longerons

· Stiffening webs

· Skin reinforcement

· Engine Mounts are redesigned and are now manufactured from Stainless Steel

· Skin under the engines is now upgraded to Titanium

· Honeycomb and Sheet Metal lower cabin door has been replaced with a stronger cast aluminum door
Other CH-47F improvements:

· White and IR Search Lights are dimmable and are capable of going from full dim to full bright in approximately 5 seconds

· New Fuel Probes have all bonded electrical connections to eliminate:

· Corrosion
· Prevent electrical malfunctions due to loose hardware or broken wires

· Made of composite material, they are lighter and more crashworthy

· Fuel Quantity information from probes is sent to #1 and #2 Signal Conditioning Units (SCU)

· The Main Probes have 4 mount bolts and the Auxiliary Probes have 5 mount bolts

Avionics Management System – the CH-47F uses two Ethernet networks, Avionics System LANs (ASL) ASL1 and ASL2.  The processors within the MFDs and CDUs send data via both networks simultaneously which provides timely delivery and back-up redundancy.  From the CDUs, control data signals are sent to various avionics systems via dual redundant MIL-STD-1553B Data Buses.

Six main components of CAAS:

· Data Loader Unit (DLU)

· Five Multifunction Displays (MFDs)

· Two Control Display Units (CDUs)

· Two General Purpose Processor Units (GPPUs)

· Two Data Concentrator Units (DCUs)

· Mass Memory Server (MMS)
MFD’s #1 and #4 – are the two most important MFD’s. They both contain the following managers:

· System Manger

· Mission Sensor Manager

· Flight Director

· EICAS Manager

CDU’s contain the following managers:

· Display Manager

· COMM Manager

· CDU I/O (Input/Output) Manager

· CDU MP VMOS – responsible for time portioning, memory management, and health monitoring of each CDU partition.
DATA Concentrator Unit (DCU) – functions as a Data Bus Interface for all sensors and LRU’s which are not controlled by the Data Buses.  It receives analog signal and converts them to digital format, then sends the information across Data Bus for display on MFD’s.

Mass Memory Server (MMS) – stores and provides digital map data to embedded digital map generator (EDMG) within the processor switch module PSM).  The digital map data is stored on two removable hard drives.  The MMS is located on the top shelf of the avionics closet.
General Purpose Processor Units (GPPU) – provides signal conversion and routing services for video sensors as well as high speed digital switching for network communication.  It consists of a processor switch module (PSM) and a video processor module (VPM).
· PSM provides:

· High speed digital switch for the network
· Power supply for the VPM

· Embedded digital map generator

· VPM provides:

· Signal conversion and routing services for digital map video displayed on MFD

Signal Conditioning Unit (SCU)

· No. 1 reads left side fuel tank quantities, it is located in the cabin, left side at STA 170
· No. 2 reads right side fuel tank quantities, it is located in the right electrical compartment

· The No. 1 and No. 2 are interconnected, each unit sends fuel quantity for both sides through junction boxes to the refuel station and to each data concentrator unit

· The junction boxes are located on left and right cabin sides at STA 120

Fuel Flow Signal Conditioner 

· Located at STA 530, left side of the ramp area
· It receives information from fuel flow transmitter and provides a signal to the DCU’s for display on MFD’s

Electric Pump Utility System Hydraulic Accumulator (EPUSHA)

· Is a fixed displacement, radial piston electric motor driven pump that operates on 18-30 VDC supplied by the aircraft battery
· It is equipped with a over pressurization switch that shuts off the pump at 3150 PSI +/- 150 if the switch is not released
· The pump control box has a two position switch which is spring loaded to the “OFF” position, it must be held “ON” until the APU Start Accumulator is at the desired pressure.  

· If the aircraft battery voltage drops below 20 VDC a voltage sensing relay will shutdown the pump, then the hand pump must be used to reach the desired pressure.

· The center instrument panel now has a battery low light that illuminates when the charge is less than 20 VDC

Embedded Global Positioning System Inertial Navigation System (EGI)

· Two located on the bottom shelf of the avionics closet
· Each provides the FCC’s with attitude, angular and linear velocities, and acceleration changes.  The information provided to the FCC’s by the EGI’s is processed by the FCC’s and applied to the ILCA’s.  The ILCA’s extend/retract to move the upper flight controls as needed for A/C stability.
· The EGI’s – embedding GPS with an INS as a single unit will constantly update an accurate GPS fix position for INS effectively nulling out INS drift error.  The INS is a self-contained unit located within the EGI.
· EGI’s give three navigation solutions:

· INS only

· GPS only

· Blended GPS/INS

· Blended GPS/INS or EGI navigation solution is less than 10 meters for position accuracy and less than 0.5 meters/second for velocity accuracy.

· Each EGI has its own GPS antenna located on the tunnel covers:

· EGI #1 GPS antenna located at STA 227

· EGI #2 GPS antenna located at STA239

Digital Advance Flight Control System (DAFCS)

· Consists of two sideslip sensors and two air data computers
· Sideslip Sensors – differential pressure transducers, mounted under the cockpit floor aft of the center console.  They receive air pressure from left/right sideslip ports and generate an electrical analog signal.  The analog signal proportional to differential pressure is generated and sent to the FCC’s.  Signals from each sideslip sensor are supplied to both No. 1 and No. 2 FCC.

· Air Data Computer (ADC) – two located in the nose compartment, receive temperature data from probes located on the bottom of the fuselage.  They are also connected to the pitot tubes and static ports via air lines.  They transmit PA, TAS, computed A/S, vertical speed, OAT, total pressure, and static pressure to the FCC’s.  Each ADC interfaces with both FCC’s, however the FCC 1 only uses the ADC 1 data and the FCC 2 only uses the ADC 2 data.
· The CH-47F DAFCS incorporates improved sensors, ADC’s, and EGI’s to provide precision accuracy in the measurement of aircraft attitudes, angular and linear velocities and accelerations.  These improved sensors in conjunction with new control laws and new flight control computers provide precision maneuvering, stability and control in hover and low-speed flight.

3 Flight Regimes:

· Forward Flight – is active when neither low speed nor ground regimes are active.  The flying qualities of the CH-47F with AFCS, is essentially the same as the CH-47D with AFCS for speeds above 20 knots.
· Low Speed – is active when weight is off wheels and the A/C has not accelerated past 20 knots ground speed.  During deceleration, the low speed regime will become active when longitudinal ground speed has decelerated below 16 knots.  There is no rearward/sideward speed limit for the low speed regime.  Two velocity stabilized modes, translational rate command (TRC) and position hold (PH) can be selected when in the low speed regime.
· Ground – when either ground contact switch is true, the velocity stabilization (PH and TRC) modes are inhibited.  When both ground contact switches are true, the AFCS altitude hold is inhibited.
· Note:  The AFCS provides an altitude hold function at hover and at low forward A/S.  The default state of AFCS altitude hold function is OFF.  The AFCS altitude hold mode can be selected at low forward A/S up to 55 knots; however AFCS altitude hold will automatically disengage at approximately 60 knots.
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