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Garmin 1000 checkout  By Darryl Kalthof of bayareaflyinglessons.com  copyright 2011


You can also watch my G1000 video series at http://www.bayareaflyinglessons.com/Videopages/vidgar.html
Garmin 1000 component overview:
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Garmin 1347 Audio Panel – red areas have are not used on Cessna Nav 3 installation.
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My hand drawn schematic of the Garmin 1000 components:
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Radios and Garmin GMA 1347 audio panel see my video on the audio panel at http://www.bayareaflyinglessons.com/Videopages/vidgar.html
· Intercom - all of these controls are on the audio panel which is located between the PFD and MFD.

· Pilot and copilot volume - pilot inner - knob, copilot/rear seat - Outer knob

· Manual squelch – push Man Sq button and the light will light up.  Pushing the inner volume knob will toggle between volume and squelch functions for the inner and outer knobs.

· Pilot and copilot isolate and crew mode – pilot to isolate just pilot, pilot & copilot will isolate both front seats from the rear.

· CVR playback - each press of the play button will play the next-to-last transmission back. A current transmission will override and stop playback, so this feature works better under quiet radio conditions.

· Communication radios - the inner communications frequency is active in the outer frequency is standby.

· Manual tuning and the tuning box - use the Outer knob for MHz tuning and the inner knob for kHz tuning.

· Switching radios for transmit and the active green color - press the com1 or com2 mic button to select transmit and receive.

· Monitoring more than one radio – press the com1 or com2 button of the radio you want to receive only.

· Setting volume

· Manual squelch break - press the communications radio volume knob to defeat the automatic squelch feature.

· Comm 1/2 split - pilot transmits and receives on communications radio one, copilot on communications radio two.

· Auto-tuning from PFD and MFD - press the small FMS knob, place the cursor over a comm. freq., and press enter.

· Navigation radios

· Manual tuning and the tuning box

· Monitoring and IDing (auto and manual) – read auto IDing, or press Nav volume knob in to enhance ID.

· Setting volume – twist Nav volume knob (be sure Nav 1 or 2 button has been pushed on audio panel)

· CDI select and the active green color – press to toggle through GPS, VOR/LOC1, VOR/LOC2, then back to GPS

· Auto-tuning from PFD and MFD - press the small FMS knob, place the cursor over a comm. nav., and press enter.

· SPKR mode – press to hear audio through overhead speaker.

· Marker beacon sense level and mute – press HI Sens to get high sensitivity, do not press to get low sensitivity.  Press MKR to listen to Marker beacon audio. Press a second time to mute Marker beacon audio while you pass over the current Marker beacon. Press a third time to turn off Marker beacon audio.

PFD

· GPS information - there is a navigation bar at the top middle of the PFD that displays current GPS information. This includes the active waypoint, distance to the active waypoint, desired track, and actual track. These four items cannot be changed by the pilot.

· Attitude indicator - bank information is given at intervals of 10, 20 30, 45 and 60 degrees. There is no adjustment for parallax error as there is no parallax error.  The attitude indicator will not tumble at extreme attitudes.

· Slip trapezoid - indicates slips and skids and is located below the lower triangle at the top of the attitude indicator.

· Airspeed

· Airspeed bugs - there are four preprogrammed airspeeds that will show up on the airspeed tape. They are best glide, velocity for rotation, Vx- best angle of climb, Vy- best rate of climb. They can be edited under the tmr/ref tab.

· Color ranges - traditional white, green, yellow color code markings are used for different speed ranges.

· Trend indicator - a magenta bar to the right of the airspeed tape indicates where the airspeed will be 6 seconds in the future.

· TAS - true airspeed is given in digital form at the bottom of the airspeed tape.

· Altimeter

· Setting barometric pressure- must be set on the PFD, standby altimeter, and KAP 140 autopilot if installed.

· Altitude bug- Outer knob sets thousand foot increments, inner knob sets 100 foot increments. I find reading in altitude tape to be the hardest part about transitioning to a glass cockpit aircraft. Always use the altitude bug to ease this transition.

· MDA/DH minimum and bug- can be set when loading an IFR instrument approach procedure
· Required vertical speed bug- appears on the VSI when vertical navigation is used.  You can set vertical navigation information using the MFD flight plan page 3.
· Vertical deviation indicator- appears on the VSI when vertical navigation is used.
· VNAV target altitude- - appears on the VSI when vertical navigation is used.
· HSI

· Heading bug and sync - located on the left side of the display. And labeled push heading sync.

· Track bug- a magenta diamond on the heading indicator that shows current aircraft track.
· CDI nav source select - allows selection of GPS, VOR/LOC1, or VOR/LOC2, for the course deviation indicator needle.

· Course select - use triangular knob on the right side of display to select VOR or localizer courses, GPS course is selectable in OBS mode only.

· Turn rate indicator - like the airspeed and altitude rate indicators this magenta bar at the top of the heading indicator shows what the aircraft heading will be in 6 seconds. So the half standard rate turn marks are located 9° to the left and right of the top center HSI. The full standard rate turn marks are located 18° left and right at the top center of HSI. If you exceed 1.5 times the standard rate turn in aero head appears on the magenta bar.

· GPS sensitivity (ENR, TERM, APCH) and integrity (INTEG, LOI, WARN, DR) - displayed on the heading indicator.

· GPS OBS mode - press the OBS soft key at the bottom of the PFD display to choose your GPS course to or from.

· DME - most US aircraft do not have a true DMU receiver, but if you use a navigation radio to tune in a VOR you can see your pseudo-DME distance which is actually generated by a GPS if you turn on the RMI bearing pointer.

· RMI bearing pointers - use the PFD soft key to turn on the number one or number two bearing pointer. The arrow head gives the direction to, and the tale the direction from a VOR. The bearing pointers will not point to a localizer.

· Wind - when information is given at the top of the inset map
· Timer / reference speeds - soft key on the PFD use to access timer and to change the V speeds.

· Nearest pages - this soft key brings up the 25 nearest airports, their direction and distance, longest runway link, tower frequency, and best IFR approach available.

· Cautions, warnings, and alerts - far right soft key used to get more information on caution, warnings, alerts.

· Inset map setup, zoom, and pan - press the inset soft key to view in set options.  DCLTR - gives three levels of de-cluttering the map. Twist the range knob to zoom in and out. Push the range knob to pan around the map. You can highlight airspace but cannot view the altitudes. Use the MFD to view air space altitudes.

· Transponder

· Automatic GND/ALT switch - the transponder will switch itself on and off as you pass 30 knots ground speed.

· Manual SBY/ON/ALT function - you can override the automatic switch feature.

· IDENT, VFR code selection - press the respective soft key.

· Squawk code selection - press code and then into your squawk code.

MFD

· Engine monitoring

· Fuel used and reset  - press engine soft key, then system, then reset fuel or gallons remaining.

· Leaning - press engine soft key, then lean, then assist. Then lean for peak EGT, then enriched to get 50 degrees rich of peak for cruise, or 100° rich of peak for best power which is used for climbs and take off from a high-altitude airport.

· NAV pages

· Map - press and hold the clear button (CLR) for 2 seconds to return to the map one primary nav page from anywhere.

· Zoom range - from a minimum of 500 feet to a maximum 2000 miles.

· Panning - press the range button in to turn on your cursor. Use the range joystick to pan. Information about cursor elevation and airspace can be viewed just above the moving.

· Setup

· Orientation - choose north up or track up under the map setup pages accessible by the menu button. In the Garman 1000 simulator press the menu button a second time to access the demo mode with simulator controls.

· Wind vector  - shows wind direction and velocity at the upper right of the moving.

· Fuel range ring - considers current airspeed, wind, fuel burn rate. The outer solid ring shows distance to fuel exhaustion, the inner -- ring shows distance and time for flight, but with a 45 minute reserve.

· Measuring bearing and distance - shown in the upper left after you push the range button in to turn on map cursor

· Airways
· Topo overlay and dedicated page - map one page, map soft key, and Topo on.

· 2- Traffic overlay and dedicated page - map two page.  The traffic information system will only function if you're within range of some air traffic control radars. It can display traffic within seven nautical miles and about 3000 feet above or below your aircraft. The TIS will provide an audible “traffic” warning if another aircraft passes within 500 feet and 1/2 mile. The TIS system and have a lag of 6 to 10 seconds.

· 3- Stormscope/XM WX overlay and dedicated page - map three-page.

· 4- Terrain overlay and dedicated page - map four page.

· WPT pages

· Pg. 1- Airports (INFO, DP, STAR, APR, WX)

· Pg. 2- Intersections, 3- NDBs, 4- VORs, 5- user defined waypoints

· AUX pages

· Trip planning pg. 1

· Pg. 1- AUTO or MANUAL

· Direct-to (P.POS or WPT) or FPL

· Utilities – page 2

· Timers

· Odometers

· GPS status - page 3

· RAIM prediction

· System set up – page 4 – You can Change airspace alerts, changeable GPS MFD data fields, GPS CDI ILS auto capture.

· XM radio – page 5 – See what XM weather/radio package is installed, and which products you will have access to.

· System status - page 6 - view LRU, line replaceable unit status and GPS data base expiration date.

· NRST pages

· Page 1 - Airports (APT, RNWY, FREQ, APR)

· Pg. 2- Intersections, pg. 3- NDB’s, pg. 4- VORs, pg. 5- User waypoints, pg. 6- Frequencies, pg. 7- nearest airspace details.

· Checklist - aircraft checklists are accessible through the checklist of soft key at the bottom right of the MFD on most pages.
· SafeTaxi/ChartView/FliteCharts - installed on some aircraft based on owners subscription. You can
Basic GPS Navigation (PFD and MFD)

· Direct-to function

· Direct-to waypoint - press the direct button, use the FMS knob to type the waypoint identifier, press enter, enter.

· Resetting based on current position - you can redraw your course direct to the active waypoint by pressing direct, enter, enter

· Canceling - press the direct button, then menu, and then enter to cancel direct to navigation.

· Direct-to FPL- press the flight plan button, press the FMS knob to turn on your cursor, use the large FMS knob to move the cursor to the desired waypoint, press direct, enter, enter/NRST- go to nearest on PFD/MFD, use same procedure as above.

· Direct-to using a course - press direct, enter, use large FMS knob to move cursor to the course left of activate, use small FMS knob to choose course, enter.

· Flight planning

· Adding waypoints - press FPL or flight plan button, press small FMS knob to turn cursor on, use large FMS knob and position cursor to data entry point, use small and large FMS knob to type waypoint identifier, enter.

· deleting waypoints - from flight plan page 1 press cursor on, use large FMS knob to move cursor over waypoint to be deleted, press clear, then enter.

· Direct-to a flight plan waypoint - press the flight plan button, press the FMS knob to turn on your cursor, use the large FMS knob to move the cursor to the desired waypoint, press direct, enter, enter.

· Activating a flight plan leg - from flight plan page 1 press cursor on, use large FMS knob to position cursor over second waypoint of leg, press menu, press enter to activate leg, enter.

· Adding, changing, deleting an airway- press menu
· Expand and collapse airways
· Vertical navigation – preloaded, manual, clear, enable/disable- program at flight plan page 3.
· Along-track offset
· Wide and narrow view, leg-leg and cum
· Store, delete, invert a flight plan - press menu.

· Stored flight plans: New, activate, invert, edit, copy, and delete - press menu to store. To activate go to flight plan page to cursor on to choose the stored flight plan, then press enter, then press activate soft key.

· VNAV - used for descent planning you can choose a distance before a waypoint at a target altitude before a waypoint, and a target vertical speed. The VNAV page will then calculate the position to start your descent, draw that position on the moving map, and notify you when to begin your descent in order to reach your target altitude.

Instrument Procedures

· Loading - press the procedure button to select an approach, arrival, or departure.  You can also load from waypoint one page.

· Activating - you can choose to activate at the time of loading, or you can press the procedure button leader and then activate the approach or activate actors to final

· Vectors-to-Final - you can activate vectors to final at initial loading or at any later time by pressing procedure.

· Adding a STAR - press the menu button, or load from waypoint one page.

· Adding a DP - press the menu button, or load from waypoint one page.

· Holding and OBS mode - you will have to use the PFD OBS button to suspend automatic waypoint sequencing, and to choose your inbound course to the hold if you will hold an unpublished waypoint. You will also need to use the OBS button to suspend automatic waypoint sequencing if you have to cross a holding pattern/course reversal waypoint more than once. You will not have to use the OBS mode to stop automatic waypoint sequencing if you're holding up the missed approach point and there are no further waypoints in your active flight plan to sequence to.

· Automatic switch to NAV mode on an ILS - choose this option at AUX page 4.

· Use of OBS/SUSP at MAP - after you pass the missed approach point automatic waypoint sequencing will suspend and SUS P. will appear in the place of the OBS soft key. In order to obtain GPS navigation pass the missed approach point to the missed approach hold you must press the suspend of soft key to unsuspended and resume automatic waypoint sequencing.

Gotchas

· AHRS failure

· Removes RMI 

· Removes heading numbers on HSI

· ADC failure

· Terrain information is taken from the barometric ADC altitude, not the GPS altitude

· GPS failure

· MFD and PFD maps revert to heading mode, but don’t change position (can still pan, which might be useful for terrain info)

· Dead reckoning (DR) mode
· LOC/ILS approaches

· Frequency is automatically loaded into standby or main, depending on whether it’s in use

· HSI automatically switches to LOC mode at FAC intercept when close enough to FAF – if auto ILS capture is selected in Aux page 4.

Bendix King KAP140 Autopilot Operations

See my file on the KAP 140 Auto pilot at http://www.bayareaflyinglessons.com/Free_Files/Auto_Pilot_Operations_King_KAP140.doc
· Preflight test (see POH chapter 4, my KAP140 autopilot operations file, and my KAP 140 online video in general section.

· Baro set - press the BARO button, and enter the current altimeter setting. 

· Disconnect - press the AP button on the left side of the autopilot, or press the red AP disconnect/trim interrupt on the left side of the pilots yoke.

· AP engage - press the AP button on the left side of the auto pilot-this will engage role in vertical speed modes. They engage a different lateral like heading or navigation, then check the vertical speed by pressing the up or down button or press the altitude button to hold altitude.

· Lateral modes

· ROL - holds current heading only. If you having gauged navigation mode and then you switch the CDI from VOR to GPS or vice versa the autopilot will default to roll mode.

· HDG - follows the heading bug on the HSI.

· NAV (VOR and GPS) - follows the VOR or GPS course deviation indicator needle.

· APR (required for GS) - follows the VOR or GPS CDI more accurately, and is required to arm glide slope intercept

· REV (no GS) - use when reverse sensing is required like tracking a localizer outbound.

· Vertical modes

· ALT capture, up/down 20 foot altitude adjustments (ALT toggle)

· VS, up/down adjustments (ALT toggle) - 100 ft./m increments

· Setting altitude alerter - works even when autopilot is not engaged.

· ARM –to capture an altitude you must have the auto pilot armed, you can twist in a new altitude or press ARM

Required Instrument Procedures – if completing an IFR checkout:

· Fully coupled ILS including localizer intercept

· Fully coupled GPS including descents

· Hand-flown approach with AHRS failure


Results of component failure on Garmin 1000 installed in Cessna Nav 3:

	Component Failure
	Losses
	Effect on KAP140
	Pilot Action

	GDC Air Data Computer
	Airspeed, Altitude, VSI, TAS, outside air temp.All pitot static & OAT: IAS, TAS, Alt., VSI & OAT.

Pressure altitude for Mode C
	No altitude pre-select.No altitude pre-select
	Notify ATC, 

use standby instruments.Notify ATC

Use standby Alt. and ASI

	GMU Magnetometer
	Heading indicator

  Stabilized heading

HSI
	No HDG mode

No NAV or APR modeNo HDG mode

No NAV or APR (REV) modes
	Use moving map compass to monitor DTK vs TKMoving map

Compass

DTK vs. TK

	AHRS
	Attitude indicator , heading indicator, slip/skid ind.Blue/brown horizon

Attitude indicator

Slip/Skid indicator

As above: GMU
	No HDG mode

No NAV or APR modeSame as for GMU failure
	Use moving map compass to monitor DTK vs TKAs above for GMI

Use standby AI

	GIA #1
	Backup GPS lost

#1 Nav/ComCom1/Nav1/GPS1
	No effectNothing
	Use GIA 2 (2nd GPS and Nav/Com only)Use GIA #2: Com2/Nav2/GPS2

	GIA #2
	Backup GPS lost

#2 Nav/ComCom2/Nav2/GPS2
	Rol and VS modes onlyROL and VS modes only
	Use GIA 1 (1st GPS and Nav/Com only)Use GIA #1: Com1/Nav1/GPS1

	PFD
	Lose most MFD functions in reversionary mode, lose Nav/Com 1 functionsPossible GIA #1

Left screen

No moving map
	No effectNothing
	Force reversionary mode by pressing red button at bottom of audio panel if required to.Force backup (reversionary) if necessary

	MFD
	Lose most MFD functions in reversionary mode, lose Nav/Com 2 functions.Possible GIA #2

Right screen

No moving map


	Rol and VS modes onlyROL and VS modes only
	Force reversionary mode by pressing red button at bottom of audio panel if required to.Force backup (reversionary) if necessary

Use Com1/Nav1

	GMA Audio Panel
	Intercom, Com 2Intercom

Com2
	No effectNothing
	Use Com 1 from left seat.Speak loudly in cockpit

Use Com1 (left seat)

Analog 10W transmit


Emergencies cont:

· GPS failure - since you have 2 GPS receivers a single GPS failure will not result in a loss of navigational ability. If you lose the second GPS (GIA2) then you lose all lateral autopilot functions with the exception of role mode.

Questions for review:

How do you manually dim the PFD or MFD?

Define TRK and DTK?

To display Localizer or VOR navigation on the heading indicator which button must be pressed.

What happens when the heading knob is pressed?

What happens when the course knob is pressed?

How can you tell when a communication or navigation frequency is active?

What happens if the communications radio frequency toggle is held for 2 seconds?

How is the transponder altitudes mode activated?

Which page should be accessed in order to change the four GPS data fields at the top of the multifunction display?

Does the fuel range ring consider the amount of fuel measured by the gauges, or does it consider the fuel quantity entered  into the MFD?

Simulating PFD failure for FAA instrument checkride – per Garmin G1000 guide for DPE’s and CFI’s – page 10:

Failure to Be Simulated
Loss of AHRS and ADC*(simulates the loss of all primary flight instruments)

Press the MENU key on the PFD. AUTO is highlighted in the PFD DSPL field. If AUTO is not highlighted, activate the cursor by pressing the small FMS knob. Turn the large FMS knob to move the cursor to the AUTO field. Turn the small FMS knob, select ‘MANUAL’ from the Setup Menu window and press the ENT key. The cursor moves to the backlighting percentage field. Turn the small FMS knob counterclockwise; adjust the backlighting value to the lowest value (0.14%).

Control the aircraft by reference to the backup attitude, altitude and airspeed indicators; engage the autopilot in roll mode (if desired as other lateral modes will not be available).
NOTE: * The simulated loss of AHRS and ADC cannot be accomplished individually in the Cessna Nav III aircraft. In this case, the applicant must simulate navigation on a desired course during en-route or approach operations by using the moving map display. In order to determine more precisely the horizontal distance from the desired active leg, the applicant or the examiner may select the cross-track (XTK) data bar field option on the MFD.
My note- For a non-waas GPS you look for the XTK value to be less than .75 NM to have less than 3/4 scale CFI deflection.
Basic text layout by Robert French of balearntofly.com


