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General Description

CoPilot is an application program for Palm OS® handhelds that performs flight-planning cal culations — the
calculations that you would usually perform with aruler, a protractor and an E6B calculator. CoPilot does
time, distance, heading, fuel, and weight & balance calculations. It prepares flight plans (Canadian,
American, and ICAO formats) with all the information required when calling the FSS. It also has utilities to
aid in plotting routes on a map. CoPilot stores the flight data so that you can refer back to previous trips (or
modify them for new trips).

Install CoPilot by double clicking on the CoPilot.prc file and then perform a HotSync. CoPilot requires that
MathLib be installed on the Pam OS® handheld to support trigonometric functions. Install MathLib by
double clicking on the MathLib.prc file and then perform a HotSync. Some devices (such as the Handspring
Visor) have MathLib built in therefore it does not need to be installed. CoPilot requires Palm OS® 3.0 or
higher in order to operate, and occupies approximately 250K of memory (excluding MathLib). CoPilot also
requires HotSync version 2.1 or higher.
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CoPilot Component Overview

Before planning a flight, basic information must be entered into three databases: an aircraft database which
stores information about the aircraft, a pilot database which stores information about the pilots, and a
waypoint database which stores information about points along the route. Details on database entry and
editing are available in the “ Database Entry” section on page 5.

CoPilot is based on the concept of aflight. A flight consists of four components — a flight description, aroute,
aweight and balance calculation, and a flight plan. Each of these components has an associated form. The
information that you enter on these forms is automatically stored in the flight database.

Flight Description ] & The “Flight Description” form is used to enter basic information about
the flight. Aircraft and pilot information must have been previously

entered into their respective databases in order to have them available for
selection on this form (see page 5 — “Database Entry”). Thisform also
contains buttons to enable you to create a new flight, display an existing
flight in the database, or delete the currently displayed flight from the
database.

Description:
Rockeliffe to Toronte [zland

Rircraft: w C-5HEBL
Filot: - Dawiz, Laurie

Detail on the use of thisform is provided in the “Trip Planning” section on

9.
[:New ][ Select... ][ Delete ] page
[Route | 3 ETE H The “Route” form is used to specify the legs of the flight. A leg isa
hMag Mag segment of the route between two waypoints. For each leg, the
- 0““ Trk Hdg ETE  digtance, the magnetic track, the magnetic heading, and the estimated time
| 106 27 2rs oa7 | enrouteare displayed. The waypoints must have been previously entered into
- row the waypoint database in order to make then available for display on this
@cwzwm 243 282 142 ¢ form (see page 5 — “Database Entry”).
Detail on the use of thisform is provided in the “Trip Planning” section on
- page 9.
206ga 1958 1:43

Weight 3 Balance JESIE T The “Weight & Balance” form is used to calculate and plot the aircraft

weight and balance. The aircraft specific data must have been
previously entered into the aircraft database (see page 5 — “ Database Entry”).

Bazic ernpty

Fuel {rnaz 50 gal}
Filot

Front passenger
Rear passenger
Rear passenger

Bag {rnax 200 by

Detail on the use of thisform is provided in the “Trip Planning” section on
page 9.

Arrn: 326 1937
[Flight Plan |

Rircraft ldent:

ﬁ The “Flight Plan” form is used to collect the data that is required when
calling the FSSto file aflight plan. It supports the standard ICAO

Flight Rules: flight plan format as well as the Canadian and American formats. Most of the
Type of Flight: form is automatically generated using information from the aircraft database,
# of Aircraft: . « ”
fircratt Type: the pilot database, and the “Route” form.

\Wake Turb: L {Light}
ES:;PEEEE ;’3,55“ Detail on the use of this form is provided in the “ Trip Planning” section on

Dep. Time: 15302 page 9.

Cruise Spead: 120 knots
Altitude: 1500

Canadian [
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[JEXZZIT] edit Flight Options |

Mew Rircraft..
Edit Rircraft..
Send Rircraft..

Mew Pilot...
Edit Pilot...
%end Pilot..

Mew Waypoint...
Edit Waypoint..
Send Waypoint..

[: Mew ][ Select... ][ Delete ]
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There are several menus used by CoPilot. The key one isthe “Record” menu.
The “Record” menu has items to add/edit aircraft, pilots and waypoints.
These menu items open the associated database entry forms. The database
entry forms are described in detail in the “Database Entry” section (see page
5).

The edit items open dialog boxes with alist of the items in the database. For
example, the “Edit Aircraft...” item opens a dialog box with alist of all the
aircraft in the aircraft database. When you select one of the aircraft, the data
entry form for the specified aircraft opens.

The “Record” menu also has items to send aircraft, pilots and waypoints to another Palm handheld. The
method of sending will depend on the configuration of your Palm handheld, but beaming viathe infrared port
isusually available.

The “Edit” menu provides the basic Palm edit commands (Cut, Copy, Paste, Undo and Select All). It al'so
provides itemsto display the keyboard and the Graffiti help screen.

A simple calculator is also provided on the “Edit” menu. If a number is highlighted when the calculator is
opened, the calculator isinitialized with the number. If the cursor isin adata field when the calculator is
opened, the result of the calculation can be put into the field with the “Paste” button.

The “Flight Description” form has a special “Flight” menu with an item to duplicate an entire flight, an item
to estimate the cost of the flight, and an item to print the flight information. The “Route” form has a special
“Route” menu with an item to reverse the route. The “Edit Aircraft” forms have a specia “Aircraft” menu
with an item to duplicate an entire aircraft entry. The “Options’ menu contains an “ About CoPilot” item, a
“Database Info” item, and a“Waypoint Info” item.

E6B Functions

(cross wind

12 knots

MMagnetic Variance
West: add to get rmagnetic

East: subtract to get rmagnetic

Crosswind: @ knots %

Headwind: 9 knots

Altitude:

Pressure: J
Indicated Airspeed: 1

w Indicated Termp:

Fressure Altitude:
Crensity Altitude:
True Airspesad:
Mach #:

True Termnp:

The “Options’ menu contains a“Cross Wind...” item. Enter the wind
direction/ speed and runway, and the crosswind and headwind components
are calculated.

The “Options’ menu also contains a“Density Alt & True Airspeed...” item.
Enter the altitude and pressure, and the pressure atitude is calculated. Enter
the indicated airspeed, and the true airspeed and mach number are calculated
(if the temperature has not yet been entered, a standard lapserate is
assumed). Enter the true temperature and the airspeed is corrected for
temperature effects. If indicated temperature is entered, CoPilot first
calculates the true temperature by compensating for compressibility.
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[ Winds Aloft | The “Options” menu also contains a“Winds Aloft...” item. The wind speed
and direction is calculated from the true airspeed, groundspeed, heading and

dagraes track
. degrees

ag. Track:
Mag. Heading: 2

True Airspead: 1 . knots

aGround Speead: knots

Wind Direction: 302 degress
Wind Speed: 16 knots

CoPilot Units

The “Options’ menu has a “Preferences...” item that opens aform on which
Distance Units w nauticalmiles | YOU Specify the unitsthat are used. This form also opens when you first
Altitude Units: w faat launch the CoPilot application (it keeps opening on each launch until you tap

Pressure Units: » inches of Hg the OK button)_
Weight Units: w» pounds

” sp::; E:::z T r::: The units that you choose are used to input data and display results. The data

Wind Speed Units: w knots isactually stored in the databases using a “neutral” set of units; therefore
clirnb Rate Units: w feet / min when you change preferences, existing datais displayed correctly (converted
Fuel Diensity Units: w The / qal {USH to the new units).

Y ou can temporarily change the unitsin order to enter or view datain a set
of unit that you are not normally using. For example, let’s assume that you
normally plan flights with aircraft speed measured in knots. Y ou would have the “A/C Speed Units’ set to
knotsin the “Preferences’ form. Now you want to add a new aircraft to the database, but the manual has all
speeds measured in miles per hour. Simply set the preferences form to miles per hour (A/C Speed Units),
enter the data into the aircraft database, and then set the preferences form back to knots. If you now look at
the data that you just entered in the aircraft database, you see that CoPilot displays the datain knots
(converted properly from the data that you entered).

The fuel measurement unit is set in the aircraft database rather than the Preference form. Since some aircraft
measure fuel by volume (e.g. gallons or litres) and some aircraft measure fuel by weight (e.g. pounds or
kilograms), the fuel measurement unit is specified for each aircraft.
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Database Entry

Note: required entries are indicated on the database entry formsin bold.

“Edit Aircraft” Form

There are seven “Edit Aircraft” subforms. The specific subform to be edited is chosen using the buttons at the
top of the form. Although there is a much data that may be entered, most of it is optional. The only data that
isrequired istheaircraft ident (“Gen” form), and at least one cruise speed (“ Cruise” form).

The unitsto be used are specified on the “Preferences’ form (see “Options’ menu).

The “Edit Aircraft” forms have an “ Aircraft” menu with an item to duplicate the entire aircraft entry.

Thefirst “Edit Aircraft” form (Gen) allows you to enter basic information
about the aircraft. The only required field isthe air craft ident.

Edit Rircraft
Cruise| Clinnb [Equip|WE 1|WE 2|

Type: F; Type, Wake Turbulence, ELT, Homebase, and Description are used to fill in
ke Turb:  Light the “Flight Plan” form.
ELT: = AF
Homebaze: CYRD . . . .
Fuel Dansity Ibrgal usy  Valid wake turbulence entries are Light, Medium or Heavy. | hope that
StartsTaxi Fuel 15w gal{Usy anyone flying a Heavy has a more sophisticated flight planning system than
Drezcription: this
white with graen trim )
Valid ELT (Emergency Locator Transmitter) entries are A (Automatic

gectable), AD (Automatic Deployable), F (Fixed), AF (Automatic Fixed), AP (Automatic Portable), P
(Personnel) or WS (Water Survival).

The Start/Taxi Fuel isadded to each flight when performing fuel consumption calculations.

Theunitsthat are chosen for the Start/Taxi fuel are used for all subsequent fuel displaysfor this
aircraft. Fuel density is used to convert between fuel measured by weight and fuel measured by volume. You
can switch between fuel units. For example, you may want to enter all of the database itemsin pounds, but
display fuel consumption in gallons. Simply set fuel unitsto pounds, fill in the aircraft database forms, and
then switch the units back to gallons. The data that you entered in pounds is how be displayed in gallons.

The second aircraft form (Cruise) collects the data that is used to calculate
cruise performance. At least one altitude and cruise speed must be
entered.

Edit Rircraft
| Gen [AgNE Clirnb |Equip [wWE 1]WE 2] §
Cruise Performance

Altitude 5peed FuelFlow

E.m };3 }33 The program fits a quadratic curve to the points given, and calculates cruise

speed and fuel flow at agiven atitude using this mathematical model of the
cruise performance. Y ou should populate this table based on your flying
habits (for example, some people fly at a constant RPM regardless of
atitude, while other people fly at a constant brake horsepower by changing
RPM as they change altitude). Aslong as the data matches your flying
habits, CoPilot correctly calculates the cruise performance. The exampleis

calculated using a constant brake horsepower (75%).

The performance model that isderived from thisdata is most accurate if the datais provided for a
widerange of altitudes. If possible, include the sealevel data.

If the fuel flow information is not provided, fuel consumption is not calculated.
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The third aircraft form (Climb) collects the data that is used to calculate
Equip[WE 1[WE2[ %] climb performance and climb fuel consumption. Climb performance (timeto
clirnb Performance climb, distance to climb, etc.) is used to estimate flight times. In most cases,
g'“‘”d“—' ?gaﬂ ?E‘-“-‘d - ﬁ'—'ﬁ‘-'t'l“”“‘ the two easiest altitudes to enter are zero (sealevel) and the service ceiling.
TEatE ™ TanT A =L Note: the service ceiling is defined as the altitude at which the climb speed

e R drops to 100 ft/min. If two altitudes are entered, it is assumed that the values
change linearly between sealevel and the service ceiling. If more than two
atitudes are entered, the program fits a quadratic curve to the points given,

and performs the calculations by integrating the appropriate curves.

It isvery important to include awiderange of altitudes. Thetime to

climb and the fuel to climb are calculated by integrating the equations that are derived from the data. It is
important that the datais provided for a full range of altitudes from sealevel to the service ceiling. A wide
range of data resultsin the most accurate mathematical model of the aircraft performance.

Edit Rircraft
Gen [CruiseRelinli]

Y ou have the option of entering fuel as“Fuel Flow” which is the flow rate (e.g. in gallons per hour) when
climbing through the specified atitude, or “Fuel Used” which isthe amount of fuel (e.g. in gallons) required
to climb to the specified altitude. Most light aircraft manuals specify the amount of fuel required to climb to
various altitudes.

The additional fuel used for climbing is calculated. If the information is not supplied, the cruise fuel flow is
used for the climb.

If this datais not provided, the leg times assume that you are already at the cruising altitude (i.e. no extratime
isadded for the climb). In practice, thisis not a big problem since you can easily add an estimate of climb
time.

CoPilot does not perform descent calculations -- it assumes that you descend at cruise speed.

There are cases when you may wish to use a different climb profile for
Equip[We 1[WE2[ %] different parts of the climb. For example, high power for the first part of the
Climb Performance climb, and then alower power for the remainder of the climb. CoPilot can
Altitude Rate Speed w FuelFlow  5o00mmodate two climb profiles. If you repeat an altitude, two equations are
' calculated. The first equation is used when climbing below the repeated
atitude, and the second equation is used when climbing above the repeated
atitude.

Edit Rircraft
Gen [CruiseRelinli]

In the example shown, alinear equation is calculated for climbs below
10,000 feet (linear since two data points are given), and a quadratic equation
is calculated for climbs above 10,000 feet (quadratic since more than two

data points are given).

Edit Aircraft The fourth aircraft form (Equip) collects the data that is used to prepare the
Gen [Cruise| Climb [3M0IWE 1|WE 2] $ | flight plan. Thisform is used to indicate the equipment that isinstalled (and

Communication  Mavigation certified if required) in the aircraft.
® YHF B YOR
Transponder O ACF CoPilot uses this data to determine the COM/NAV/SSR suffixes for the
O Mode g :ZI)-I"SHE ICAO or Canadian flight plan, and the type and equipment field for the
® Made © O RMAY American flight plan.

O Loran

0O “FRGPS

= IFR GPS
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Thefifth aircraft form (WB 1) collects the data required to calculate the

Edit Rircraft

en [Cruise| Climb [Equip [RYWE 2| | weight and balance. If the weights are known, they should be entered here. If
Arrm Weight  Drescription the weights are not yet known, you enter the data when you prepare the data
865 . 1357.0 . Basicempty specific to a particular flight (the “Weight & Balance” form). For example,
= E;?:E-'t':“"“x 2092l the basic empty weight of the aircraft is known ahead of time, but until you
fCE Front BOstenass plan a specific flight you do not know _how many passengers you will have or
118.1 Rear possenger how much fuel you will carry. The weight for fuel, pilot, passengers,

1121 Rear pazsendsr baggage, etc, should therefore be left blank on this form.

1423 Bag {rnax 200 |bsy

The weights that you enter on this form will be the default values for the
“Weight & Balance” form, therefore you can enter values that are “usually”
correct, but may change. For example, if you normally fly with full fuel, you could enter the fuel weight on
this form, and only change it on the “Weight & Balance” form on those occasions when you do not have full
fuel.

The descriptions can be anything you like. The description is used to prompt for input when you prepare the
weight and balance for a specific flight. Y ou must specify the arm for each item.

In order to conserve entriesin this table, it may be necessary to combine severa fixed valuesinto one. In the
exampl e shown, the oil weight has been added to the basic empty weight and the arm adjusted accordingly
(by adding the moments together, and dividing by the combined weight). Remember, if one of thearmsis
negative, the moment must be subtracted before dividing by the combined weight.

Edit Rircraft
Gen |Cruise| Clirnb |Equip e 1 ERIE F |

The sixth aircraft form (WB 2) collects the data that is used to plot the
weight and balance graph. Enter the points on the weight and balance

Mormnal Uility envelope. Start at the lowest arm and enter the points as they appear along
Weight Arm Weight Arm the curve.
13000 340 13000, 240 :
16500 240 1650, 240
;3333 ggg :gggg ggg If thereisonly agraph in your aircraft manual that shows weight versus
Sannn e AN BeT moment, the arm must be cgl culated by dividing the moment by the weight
22000 950 to get the arm. This calculation must be performed for each of the “corners”
130007 960

along the curve. More detail on filling out this form from the graphsin the

aircraft manual can be found in “Appendix B: Weight & Balance Database
Entry” on page 19.

Edit Rircraft The seventh aircraft form ($) collects the data that is used to estimate the cost
en [Cruise| Climb JEquip [WE 1[wE 2 of aflight in thisaircraft. Y ou can specify the cost of this aircraft asan

amount per hour, an amount per unit distance (distance unit as specified on

thl‘;gﬂtﬁ;sﬂﬁﬁfIaﬂtﬁ:'uf?rgeu f the “Preferences” form), and/or an amount per takeoff. On the “Flight Cost”
" form (see“Cost Estimates’ on page 14) you select which of these amountsis
L —— per hour included in the cost of a particular flight.
Digtance: oo per nm
LEOS o pet takeoff

“Edit Pilot” Form

Edit Pilot The “Edit Pilot” form collects the data that is used to complete the flight
plan. All of thisinformation is optional, but if apilot is added to the
database, the minimum information required is the last name.

Last Mame: ['aviz
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“Edit Waypoint” Form

Edit Waypoint The “Edit Waypoint” form collects the data for waypoints that are used in
Syetem Waypoint flight planni ng.

Ident:
Lutir:;“:j poe L atitude and longitude can be entered either as degree/minute/second, or as
’ min - M decimal values. For example, the latitude at Rockcliffe in this example could
) sec also have been entered as 45.4603 degrees, or as 45 degrees and 27.62
Longitude: /3 -de3 . minutes. Regardless of how they are entered, the latitude and longitude are
" zac aways displayed in degree/minute/second format.
Nag War: }: deg = W

Elewation: Thereisa“Base on Radial/Distance” menu item on the “Waypoint” menu

fit
(Cancel ) (Detete J (Hote ] that allows you to specify the waypoint as aradial and distance from a
waypoint that is already in the database.

The magnetic variance is used to calcul ate the magnetic heading for the flight.

The elevation is used to calcul ate the time to climb. If it is not entered, the elevation is assumed to be zero
(sealevel). The unitsto be used are specified on the “ Preferences’ form (see “Options’ menu).

There are two categories of waypoints — system waypoints and user waypoints. System waypoints are
typically waypoints that are downloaded into CoPilot. User waypoints are waypoints that have been manually
added. When a new downloaded database isinstalled, all of the system waypoints are replaced with the new
data, but the user waypoints are preserved. Y ou are free to specify any waypoint as either system or user, but
it is highly recommended that you follow the convention of using system waypoints strictly for downloaded
databases.

When searching for waypoints, CoPilot looks for user waypoints before it looks for system waypoints.

The “Note” button opens the “Waypoint Note” form.

 Edit Waypoint | The “Waypoint Note” form is used to store data about the waypoint. The
data on this form is displayed in the “Waypoint Info” window that is opened
Runwises: 09737 when the waypoint ident on the “Route” form is tapped (see page 9 - “Route”
Form).

Waypoints can be entered manually into CoPilot, or downloaded from the internet. There are currently two
sources for CoPilot waypoint databases:

http://xcski.com/~ptomblin/CoPilot
or

http://mww.flightdatasystems.com
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Trip Planning

CoPilot is structured around the concept of aflight. A flight consists of four components— aflight
description, aroute, aweight and balance calculation, and a flight plan. The information entered is stored in a
flight database.

The navigation buttons at the top of the screen are used to navigate among the four components of the flight.

“Flight Description” Form

Flight Description | & Copilot opensto the “Flight Description” form. This formis used to specify

Descrintion: some of the basic elements of aflight.
estrlptmn.

Rockcliffe 1o Toronte [zland

Description: Enter text to identify this particular flight. When you later
want to select an existing flight from the flight database, the “ Select...”
button presents you with alist of descriptions. Since thisfield is used to
identify flightsin the database, it isarequired field (all required fields are
shown in bold).

Rircraft: w C-GREU
Filat: - i

[rate: i Sat lan 12, 2002

Mate:

Aircraft: Use this popup menu to select an aircraft for the flight. CoPilot
maintains a database of information specific to particular aircraft in order to
calculate performance, weight and balance, etc. Aircraft data must be entered into the database before flight
planning can begin (see “ Database Entry” on page 5). Thisisalso arequired field. The default valueisthe
last aircraft that you selected.

[: Mew ][ Select... ][ Delete ]

Pilot: Use this popup menu to select a pilot. Thisfield is optional. The information is used to prepare the
flight plan. The default value isthe last pilot that you selected.

Date: Specify the date using the date selector button. The date is used to calculate sunrise and sunset times.
The default is today’ s date.

Note: Enter any other information that you would like to save regarding the flight. Thisfield is solely for
your convenience.

If you wish to create a new flight, the “New” button clears the form in preparation for entering the
information for anew flight. The flight that is currently displayed is saved in the flight database
(assuming that the required fields are filled in).

If you wish to view or change an existing flight, use the “Select...” button to retrieve the
= information from the database. This button opens a dialog box with alist of al the flights that are
stored in the database (alist of the flight descriptions). The flight that you select is displayed.

If you wish to delete the flight that is currently displayed, use the "Delete...” button. This button
~+ clearsthe form and removes the displayed flight from the database. Thereisno “Undo” function,
but you are asked to confirm the deletion.

The “Flight Description” form has a“Flight” menu with an item to duplicate the entire flight.

“Route” Form

3 ETE The next step isto plan the route. A routeis aset of legs. A leg isasegment

hMag Mag of the flight from one waypoint to another.
Dist Trk Hdg ETE

Each blank button on the left side of the form correspondsto aleg of the
flight. To add anew leg to aflight, tap on one of the blank buttons to open
the “Edit Leg” dialog box.

0oad E
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The “Edit Leg” dialog box is used to enter the start and end waypoints for the
From: (YRQ leg. The waypoints are the only required entries on this form. Y ou can also
Rackeliffe specify cruising altitude, wind, atmospheric pressure and temperature (the
To: you! expected temperature at the cruising atitude). These items are used to
Critawa YOR . K
ltitude: calculate climb and cruise performance.
Wind Dire-:ti-:nn; . . .
Wind Speed: 10 If you do not remember the ident of the waypoint, the “Find” button opens a

Pressure: 29

Ternp fat altitudeh dialog box that lets you find the waypoint based on any text within the

Rirway: waypoint description or waypoint ident. For example “Rockcliffe” could
have been found by searching for “rock”, or “cliffe’, or “ck” or “yro”. If you

wish to add a new waypoint to the database, the “New” button opens the

“Edit Waypoint” dialog box.

This button is used to interchange the “From” and “To” waypoints (if one of the waypointsis shared
with the previous or next leg, you cannot change the waypoint, therefore this button is not visible).

This button is used to copy data from the last leg that you edited (the last leg for which you tapped the
“OK” button). The “Airway” dataisonly copied if it is blank on the current leg.

The units to be used are specified on the “Preferences’ form (see “Options’ menu).

If the altitude is not entered, it is assumed to be zero (sealevel cruise performance is used, and thereis no
time and fuel calculations performed for the climb phase). If the wind is not entered, it is assumed to be zero.
If the pressure is not entered, it is assumed to be 29.92126 (the pressure altitude is the same as the specified
atitude). If the temperature is not entered, it is assumed to be the ICAO standard temperature for the specified
atitude (the density altitude is the same as the pressure altitude).

If thisleg of the route is on a published airway, the airway can be entered (e.g. “V123"). Thisinformation is
used to prepare the route description in the flight plan.

The page up/down buttons can be used to display the previous/next leg of aroute. The page up/down buttons
are the built in buttons below the screen of the Palm handheld. When a page up/down button is pressed, the
datafor the currently visible leg is saved (if both waypoints were specified) before the new leg is displayed.

[Route | > BIT[&E Enter up to 20 legs, asrequired, to complete the flight. The distance for each
Mag Mag leg is displayed along with the magnetic track, the magnetic heading, and the

e 0'““ Trk Hdg ETE  eqtimated time enroute. Thetotal distance, fuel consumption and total ETE

(%11 106 2vs 2rs ogr | aeasodisplayed. Thefuel (in the bottom left corner) includes the start/taxi

- o fuel, the fuel used for the climb, and the cruise fuel.
(B)+ 1850 249 252 142
Tz

Y ou can edit the route by tapping on any of the leg buttonsto add anew leg
or edit an existing one. Y ou can also move legs around by pressing on one of

] the buttons and dragging it to another position. CoPilot only allows you to
+ drag alegto avalid position. For example you can only place a leg directly
20.6gal 1956 4% after another leg if the “To” waypoint of the earlier leg is the same as the

“From” waypoint of the later leg. If you are dragging buttons around to
rearrange aflight, the screen scrolls as the stylus is moved to the top or bottom of the screen.

A value of “?:??" in the ETE field indicates that there was not enough time to climb to the specified atitude.
The usual solution isto reduce the atitude for the leg in question.

Y ou can use the scroll bar or the page up/down buttons to scroll the form. The page up/down buttons are the
built in buttons below the screen of the Palm handheld.

10



EditLeg3 a
From: CYTZ2
Toronto lsland

To: YTZ2
Taoronta lsland

This iz a ground leg. You can specify
a time for thiz leg that will be added
to the total ETE.

Hours: .. Minutes:

Delete, Change or Insert
Drelete waypaint
or

Change to this waypaint:

oF
Insert this waypoint:

Exizting waypoint o
will b rioved down -

CYRO
Rockeliffe

dan 12, 2002

Lat:45° 276 M
Elewation: 188 f1

Runways: 09727

Lon: 757 388w
Sunrise: 1241 2
Sunset: 2142 2

Rnute . .-" |

Frorn: Cttawa MOR
Ta: Toronto lsland
True Track: 236%

Cruise TRS: 120 knots
Cruise a5 112 knots
Altitude: 6500 {1

Pressure Alt: 6631 Tt
Drensity Alt; 3903 Tt
Fuel: 17.7 qal
Airway:
Clirnb Dist: 7.9 nrm
Tirne to Clirnb: 7:15

CoPilot User's Manual

If the “From™ and “To” waypoints are the same, CoPilot considersthisa
ground leg. The duration of this ground leg is added to the total ETE for the
flight. If this ground leg is in the middle of aroute, the route description in
the flight plan will indicate a stopover.

< Thetiny button between legs of aroute can be used to modify the route.
The button opens aform that allows you to choose among deleting the
selected waypoint, changing the selected waypoint, or inserting a new
waypoint before the selected waypoint.

When inserting a new waypoint, the “Mid...” button will display the twenty
waypoints that are nearest a midpoint of the leg. The midpoint is the
specified percentage of the way from the previous waypoint to the selected
waypoint.

If you tap one of the idents on the “Route” form, a window opens that
displays some useful information about the waypoint. The sunrise and sunset
times are specified as UTC time, and are valid for the date specified for the
flight. The Morse code for the ident is also displayed.

After the Morse code, any information that was entered into the “Waypoint
Note” field of the waypoint database is displayed (see page 8 - “Edit
Waypoint” Form).

Tap anywhere to return to the “Route” form.

If you tap one of the lines of leg information on the “Route” form, a window
opens that displays the details of the leg calculations.

Tap anywhere to return to the “Route” form.
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[Route] [3] BT[]
hMag Rlag

Dist Trk Hdg ETE
- CYRO +
(31 1944 251 253 143
s
s
(B 1944 084 082 1
- CYRO
38600l 3933 22

CoPilot User's Manual

This example explains some of the calculations. Thefirst leg isfrom CYRO
to CYTZ, and the second leg isfrom CYTZ to CYRO. A blank leg separates
the two legs, therefore the legs are treated as two independent flights. It is
assumed that you land in CY TZ and take-off again; therefore the second leg
includes a calculation of the time to climb out of CYTZ. The start/taxi fuel is
included twice in the total fuel consumption.

The distances are the same, but there are different times for the two legs. The
ETE for thefirst leg is 1:48, and the ETE for the second leg is 1:34. The
most obvious reason for the differenceisthe wind. Thefirst leg hasa
headwind and the return leg has atailwind. There are three other possible
contributors to the difference. First, the pressure and temperature may be

different for the two legs. Differencesin pressure or temperature affect the density altitude and therefore the
cruise speed. Second, the altitude may be different for the two legs. This affects both the time to climb and
the cruise speed. Third, the starting altitude (elevation of the departure point) is different for the two legs,
therefore the time to climb is different.

[Route| [>] EITTE
hag Rlag
Dist Trk Hdg ETE
- RO -
(B 1944 251 253 143
- orTE
(B 1944 084 062 130
- RO
-
cTgal 38EE E3E)
Route| [>] EdTTE
Gnd D.
Sspd Alt Alt Fuel
TR +
(@)1 107 iS00 STl 13
o
+ 112 EED0 303 17T
CfTZ
-
206 gal

This example looks similar to the previous one, but there is one key
difference. In this example there is not a blank leg between the two legs,
therefore it is assumed that thisis one flight. It is assumed that you fly over
CYTZ and return to CYRO. If the atitude of the second leg is higher than
thefirst leg, the time to climb to the second altitude is calculated. The time to
descend to alower dtitude (or to land) is not calculated, since it is assumed
that you descend at cruise speed.

Y ou can customize the “Route” form to display many different pieces of
data. Tap on the column header to select the data that you would like to

display.

Why isthe fuel total in the bottom left corner more that the fuel for the legs?
The Start/Taxi fuel that was specified in the aircraft database is added each
time the aircraft takes off.

The “Route” form has a“Route” menu with an item to reverse the entire route.
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“Weight and Balance” Form

Weight & Balance E} T‘

Bazic ermpty

Fuel {rna:< 50 gal}
Filot

Front passenger
Rear pazsenger
Rear passenger
Bag {rnaz 200 Ibs)

Arm:88.6 1987

For total weight of 1937 [k
riin arr = 8600 rmax arm = 960

Arm:88.6 1987

“Flight Plan” Form

[Flight Plan| 31 [T

Aircraft ldent: C-GREU

Flight Fules:
Twpe of Flight:
# of Aircraft:
Rircraft Tope:
\Wake Turb: L {Light}
Equiprnent: WL,
Crep. Ident: CYRG
Dep. Tirne: 153002 e
Cruise Spead: 120 knots
Altitude: 1500

Canadian [

Once the flight route has been planned, the weight and balance can be
checked. Enter the weight of the various items, and the total weight and arm
are displayed at the bottom of the form.

If aweight was entered in the aircraft database, it is displayed here asa
default value. These default weights can be changed for a particular flight.

The unitsto be used are specified on the “Preferences’ form (see “Options’
menu).

The graph button opens a window that displays the weight and balance
graph.

The next step in planning aflight isto fill in a“Flight Plan” form. Y ou can
specify whether you wish the flight plan to be filled in Canadian, American,
or ICAO standard formats. CoPilot partially completes the flight plan with
information specified on other forms.

Theitems that need to be added are underlined (e.g. Dep. Time). Some of
these items can be changed, but default values are entered (e.g. Flight Rules
= VFR). These default values are “sticky” — they are saved in the pilot
database, therefore the default isthe last value that was entered for the pilot.
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Cost Estimates

Edit Rircraft
Gen |Cruise| Clirnb [Equip [WE 1[WE 2§

Thiz data iz uzed to estirmate
the cost of a flight in this aircraft.

Tirne: 40.00 . per hour
Diztance: PEr nm
Lege: 800 . per takeoff
Flight Cost
e B Time O Dist B T/0
Casts 7246 0.00 2.00
B Fuel 400 per qal

-
-
.. -
-
-
-

Z g
$16278

CoPilot User's Manual

CoPilot has afacility for estimating the cost of aflight. For each aircraft you
can enter the cost per hour, the cost per unit distance (as specified on the
“Preferences’ form), and/or the cost per takeoff.

In the example, the estimated cost of this aircraft is $40 per hour plus $8 per
takeoff. The time used to calculate the “per hour” cost of the flight is the
timeintheair. If you want to include other “engine on” time in the costs, use
the “per takeoff” field. In the example, it is assumed that the engine will be
on for an additional 0.2 hours per flight, so this amount was added “ per
takeoff”. On the “Gen” form you specified the amount of fuel required for
Start/Taxi. This covers the additional fuel that is used “per takeoff”.

Once you have specified the aircraft, you can estimate the cost for the flight
using the “Flight Cost” form (see “Options’” menu on the “Flight
Description” form). At the top of the form you can select which items from
the aircraft database you wish to include. In the example, both the cost per
hour and the cost per takeoff are included in the total cost.

If you enter the cost of fuel (fuel units as specified in the aircraft database)
the cost of the fuel is added to the total cost. A checkbox is provided so that
you can include/exclude the fuel cost without having to enter/remove the cost
value.

In the example, the cost is estimated at $40 per hour times 1:49 ($72.46), plus $8 per takeoff times one
takeoff ($8), plus $4 per gallon of fuel times 20.6 gallons ($82.4) for atotal cost of $162.75. Note that the
numbers on the individual items on the “Route” form are rounded off for display, but the total is calculated
using the more exact numbers (for example, the time for the flight is actually 1:48:41.8, but 1:49 is displayed

on the “Route” form).

Flight Cost

g @ Tirme O Dist
Costs T8 0o

= Fuel

T/
200

4.00

per gal

. per hour

. per flight
-

mis: " % of subtotal

F48361

The other lines are used to enter other costs and specify how they are
measured. The “% of Subtotal” item may be used to add taxes or other
overheads. In the example, the total cost isincreased by 5%. A blank
selection in the popup will cause this entry to be ignored (without having to
erase the description and cost value).
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Printing
CoPilot has afacility for printing flight information on IR (Infra Red) equipped printers. Thereisa“Print...”
item on the “Flight” menu. Y ou must have athird party print application installed on your Palm handheld to
support this capability. Currently supported applications are:

PalmPrint:  http://www.stevenscreek.com

TedPrint:  http://www.tea point.com

Y ou can also send the print output to the clipboard or directly to aMemo.

Rockcliffe to Toronto Island

Aircraft: C GXBU
Pilot: Davis, Laurie
Date: Sat Jan 12, 2002

Di st MagTr k TAS ETE  TrueTrk Press
Alt MagHdg GS Fuel W nd Tenp

CYRO
10.6 278 117 0: 07 264 29.78
1500 279 107 1.3 270 10 3

YO
185.0 249 120 1:42 235 29.78
6500 252 112 17.7 270 10 -20

CY1Z

There are afew restrictions regarding how you set up the printing software:
* Thefont that you select must be afixed-pitch font such as Courier.
e Theremust be at least 58 characters available to print on each line
There are afew restrictions for Teal Print:
* You must select “Print as Text”

e You must select “gject paper after printing” in the “Text Options’ or only the first page will print.
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Intersections
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When plotting a trip route on a map, aleg may cross from one map to another. CoPilot provides an
intersection function that makes plotting across maps very simple.

N

N

AN

N

e

Thefirst step isto find alongitude or latitude that is common to both maps. In
the example shown, latitude A is common to both maps. When thislatitude is
entered into the intersection function for thisleg, the corresponding longitude
for point x is calculated. It is then a simple matter to plot point x on both
maps and draw the two lines independently.

This button on the “Route” form is used to open the “Intersection” dialog box. It appears between the

two idents on aleg.

If an intersection is defined, the button looks like this. If you press the button, the “Intersection” dialog

box opens.

Route E} -

Enter the latitude or longitude of an
interzecting line. The corresponding
longitudes or latitude, and the
distance to the destination, will be
calculated.

14deg 31.5min E
TFdeg <6.0rmin W

3801.9 nmn
876 nm

Theintersection function calculates all of the intersections along the entire
great circle path that is defined by the leg.

In the case when you specify latitude, there are actually two intersections
calculated. Y ou need to choose the one that is on the leg that you specified.
In the example shown, the great circle that is defined by the path between
Rockcliffe and Toronto intersects | atitude 44 degrees 30 minutes once
between Rockcliffe and Toronto (77 degrees, 46.0 minutes), and once again
at 14 degrees, 31.5 minutes (which is somewhere over the Adriatic Sed). In
this caseit is pretty obvious which is the correct one, and you may ask why
CoPilot does not automatically choose the correct one. Unfortunately there

are some cases (legs that are amost exactly east or west) where the two points are relatively close together,
and it is not obvious which oneis correct.

16



CoPilot User's Manual

Appendix A: Tips & Tricks
Genera

1. Onlinehelpisavailable by tapping the “Tips’ button that is displayed in the upper right corner of dialog
boxes.

2. Whenever scroll bars or scroll buttons are shown, you can use the page up/down buttonsto scroll by one
page. The page up/down buttons are the built in buttons bel ow the screen of the Palm handheld.

3. Graffiti field navigation (up/down characters) can be used to move the insertion point up/down a column
of fields.

4. You can put a number into any field by using the calculator (“Edit” menu). The Paste button puts the
result of the calculation into the field that was active when you opened the calculator.

5. If anumber is highlighted when you open the calculator (“Edit” menu), the calculator isinitialized with
the number.

6. A number of menuitems (e.g. “Calculator”, “Flight Cost”, “Duplicate Flight”, “Reverse Route”) have
command toolbar items that can be invoked with Palm OS® 3.5+.

7. Most units are specified on the “ Preferences’ form (see “Options’ menu).

8. Fuel units are defined for each aircraft, and are specified in the aircraft database (“ Gen” form).

9. For convenience, you may switch between units. CoPilot only uses the units to collect and display data,
therefore changing the units does not affect the database content or the calculations. There may, however,
be minor rounding errors introduced if you switch back and forth between units. A common application
for this feature is to enter the weight and balance information into the aircraft database with the units set
to pounds and inches since this matches the data in many aircraft manuals. Y ou can then switch the
preferences to kilogramsif you want to enter weightsin kilograms on the weight and balance form.

10. Aircraft, pilots, and waypoints can be sent to another Palm handheld. See the send menu itemsin the
“Record” menu.

“Hlight Description” form

11. Inthe “Flight Description” form, you can use the page up/down buttons to switch to other flights.

12. You can duplicate an entire flight by using the “Duplicate Flight” menu item on the “Flight” menu.

13. You can estimate the cost of aflight by using the “Flight Cost” menu item on the “Flight” menu.

14. You can print flight datato a printer that IR (Infra Red) equipped, or connected via a serial link. The
hI;rr]l cTrt1e|d menu item is on the “Flight” menu. Y ou must have print software installed on the Palm

“Route” form

15. If ablank leg separates two legs on the “Route” form, the cal culations assume that there are two flights.
Thetime and fuel to climb, and the start/taxi fuel, is added for the second leg.

16. You candrag any leg to anew location on the “Route” form by dragging the button with the stylus. You
are not allowed to move aleg to alocation that is inconsistent with any adjacent legs.

17. You can delete a waypoint by tapping on the tiny button before the waypoint.

17



18.

19.

20.

21.

22.

23.

CoPilot User's Manual

Y ou can change a waypoint by tapping on the tiny button before the waypoint.

Y ou can insert a new waypoint before an existing waypoint by tapping on the tiny button before the
existing waypoint.

Tap on anident on the “Route” form to see more information about the waypoint. If the waypoint
information has scrollbars, you can use the page up/down buttons to scroll by one page.

Tap on aline of leg information on the “ Route” form to see more information about the leg. The page
up/down buttons will scroll to the previous/next leg.

Y ou can configure any of the columns on the “Route” form by tapping on the column header and
choosing what you wish to display.

Y ou can reverse the direction of an entire route by using the “ Reverse Route” menu item on the “Route”
menul.

“Edit Leg” form

24.

25.

26.

27.

28.

29.

30.

When you are entering an ident into the “Leg Edit” form, you can stop when you have entered enough
letters to uniquely identify the waypoint. Y ou know you have entered enough letters when the correct
waypoint description appears.

Inthe “Leg Edit” dialog box, you can use the page up/down buttons to switch to the previous or next leg.

When you tap the OK button in the “Leg Edit” dialog box (or scroll to the another leg with the scroll
buttons), the information about the leg (altitude, wind, pressure, temperature) is saved. The next time you
areinthe “Leg Edit” dialog box, you can paste thisinformation into the new leg by using the “Previous”
button. This button is only visible if information has been saved.

Y ou can use a combination of the last two tipsto quickly change the leg information (altitude, wind,
pressure, and temperature) for an entire trip. Open the first leg and enter the data. Use the page down
button to go to the next leg. Tap the “Previous’ button to update the second leg with the data from the
first leg. Keep doing this until all of the legs have been updated.

Y ou can also use the leg-scrolling feature to quickly enter aninitial route. After entering thefirst leg,
instead of tapping the “OK” button, use the page down button to scroll to the next leg and enter the next
waypoint (and leg data with the “Previous’ button). Continue in this manner until the entireroute is
entered.

Y ou can swap the “To” and “From” waypointsin the “Leg Edit” dialog box by using the “ Swap” button.
This button is only visible if the waypoints can be swapped without affecting the adjacent legs.

If the “From™ and “To” waypoints are the same, the leg is considered a ground leg and the duration of the
stop can be entered.

“Edit Waypoint” form

3L

32.

Latitude and longitude on the “Waypoint Edit” form can be entered in several ways. For example 45
degrees, 27 minutes, 35 seconds could also have been entered as 45 degrees, 27.62 minutes, or as
45.4603 degrees.

Thereisa“Base on Radial/Distance” menu item on the “Waypoint” menu of the “Edit Waypoint” form

that allows you to specify the waypoint as aradial and distance from any waypoint that is aready in the
database.

18



“Edit Aircraft” form
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33. You can duplicate an aircraft by using the “Duplicate Aircraft” menu item on the “ Aircraft” menu of the

“Edit Aircraft” form.

Appendix B: Weight & Balance Database Entry

®

Weight (pounds)

Arm (inches)

different number of points.

Edit Rircraft

Gaen [Cruise| Clirnb [Equip [WE 1 ERl= E
T Morrnal LHility (E}
i YWeight Arm YWeight Arm
j“‘ 15000350 15000 350 47 &)
TR JEE00 350 19000 250 & L2
Ch—w 23000 385 zo000 55 4— (F )
| % 23000 473 20000 405w @‘}

15000 473 15000 405 —

E -7 hlich

Weight (pounds)

B-H—E

Moment (pound-inches)

CoPilot plots the weight and balance curves with arm on
the horizontal axis and weight on the vertical axis. If your
aircraft manual presents the datain this format, you
simply transfer the data directly into the “WB 2” form.
The appropriate graph in Cessna manualsis usually called
“Center of Gravity Limits’, and the armisreferred to as
“Center of Gravity Location”. The Cirrus manuals refer to
the graph as “Weight & Center-of-Gravity Envelope’, and
they refer to arm as “Fuselage Station” or FS).

In the example shown, the normal curve consists of points
A, B, C, D and E; while the utility curve consists of points
A, B, F, Gand H. Thisisan example; the curves for your
aircraft may be a completely different shape, with a

If your aircraft manual plots the weight and balance
curves with weight on the vertical axis and moment on the
horizontal axis, you have to convert the data to the other
format. In order to convert the moment to arm, simply
divide by the corresponding weight.

For example, point C is 2300 pounds and 88,500 pound-
inches. If you divide 88,500 by 2300, you get 38.5, which
isthe arm that you enter in line C of the “WB 2" form.
Point G is 2000 pounds and 81,000 pound-inches. If you
divide 81,000 by 2000, you get 40.5, which isthe arm that
you enter in line G of the “WB 2" form.
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Appendix C: Sample Aircraft Data

Piper Cherokee 180 (P28A)

Edit Rircraft
EB0N Cruize| Clirnb |Equip [WE 1[we 2| $

Ident: 3B

3en Gen |Cruise

1
Clirnb |Equip [WE 1[we 2| $
Cruise Performance

Equip [WE 1|WE 2| %
Clirnb Perforrance

Towpe: Altitude 5peed Fuel Flow Altitude Rate 5Speed w Fuel Flow
ke Turb: = Light a 11g 104 ! 7=l
ELT: w fAF Yooa 124 100 16400 100
Fuel Density: & Ib#gal {153
Starty Taxi Fuel: 1 w gal (LIS}
Crescription:
white with green trim ’ )
Edit Rircraft Edit Rircraft i 0
Gen |Cruize| Clirnb [HOTRWE 1WE 2| $ |Gen |Cruise| Jimb |EquipMWB 2| % |3en [ruize| Clirb [Equip [WE 1
Communication  Mavigation Arrn Weight  Description [Mormnal Ltility
; Waight Arrn Waight Arm
B WHF M WOR ez 13304..... Bazle smpty 13000 840 13000 840
O ACF s Puelimecofoa,  EEss- 205 16500 a0
Tranzponder i : : : :
P o LS 2 Filat 19900 26,0 19600 258
O ModeA O ME ot Fromt passenger 24000 920 19500 65
B Made ¢ O ErAY 1181 Rear passends 2400.0. 3.0 13000, 6.5
O Loran < 1121 Redar pazsenasr, F200.0 980
O “FRGRS 1428 Bagima: 200 Ibsd 13000 %60
B IFR GF3

Cessna 172 (C172)

Edit Rircraft
EB0N Cruize| Clirnb |Equip [WE 1[we 2| $

3en

Clirnb |Equip [WE 1[we 2| $

Gen |Cruise

Equip|WE 1]WE 2] %

Ident: C-GFHY

Cruise Performance

Clirnb Perforrance

Twpe: (172 Altitude 5peed Fuel Flow Altitude Rate 5Speed w Fuel Used
Wake Turk: = Light 2000 101 BT ] [
ELT: = FAF 4000 100 &5 2000 Sl
Homebgse: CYRO £000 a3 B3 4000 450
o 000 a7 B2 &000 )
Fuel Denzity: & b gal {5y i G B aomn T 5E
Description: jzoon 145

white with blue trim

Edit Rircraft
Gen |[Cruise| Clirb [UAWE 1[WE 2|

(0K ) (CCancel ) pelete

Edit Rircraft
en [Cruise] Climb [Equip [RERR#E 2]

aen |Cruise| Clirnb |Equip [WE 1

Carmnrmunication
& WHF

Tranzponder

O ModeA
& Mode

Mawigation

B WOR

O RACF
= LS

O ME
O RMAY
O Loran<
O “FRGPS
O IFR &Ps

Arrn \Weight  Description Harrmal Uility

401 15045 YWeight Arm YWeight Arm

a0 15000 3&.0 15000 3&0

= 19600 3E0 1960.0 3&0
: 23000 335 20000 355

370 2300.0° 473 20000 405

Al iEo0n 473 18000 405

730 q

Q5.0 Baggage 1

1230 Baggage 2
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